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W*,LF CREEK
'NUCLEAR OPERATING CORPORATION

Karl A. (Tony) Harris
Manager Regulatory Affairs 9M 1 2

RA 03-0035

Kansas Department of Health and Environment
Attention: Ms. Cathy Watson
Bureau of Air and Radiation
1000 SW Jackson, Suite 310
Topeka, Kansas 66612-1366

'I-

Subject: 2002 Air Emissions Inventory for Wolf Creek Generating -. _-
Station

Dear Ms. Watson: *.. "

Please find the 2002 air emission inventory required by K.A.R. 28-19-546 for Wolf Creek
Generating Station (WCGS). WCGS has been assigned the air emission source identification
number 0310021. This information is being submitted prior to April 1, 2003, as requested.

Attachment one is the source identification cover page for the air emission inventory.
Attachment two identifies the rated horsepower for each permanent and temporary internal
combustion engine for 2002. As per your directions of March 11, 2003, no "Fuel Consumption"
information has been provided in attachment 2. Attachment three lists the fuel consumption
information for the WCGS auxiliary boiler. Attachment four provides the 2002 WCGS
emissions monitoring data.

Please call Dan Williamson at (620)-364-8831, extension 4609, if you need more information.

Sincerely,

Karl A. (Tony) Harris

KAH/dtw

Attachments

RO. Box 411 / Burlington, KS 66839/ Phone: (620) 364-8831
An Equal Opportunity Employer N/F/HCNET
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0310021 Attachment 1 to RA 03-0035 Inventory Year 2002

~Kansas Department of Health and Environment
3) Bureau of Air and Radiation

M,2002 Emission Inventory
Class 1I":1

1000 SW Jackson,-.Suite 310.
0 Topeka, KS 66620-1366:
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Attachment 2 to RA 03-0035 Inventory Year 2002

. .,... ...... ,.... o............o

bi

COLT PIELSTICK "A" 8600 ND

COLT PIELSTICK "B" 860 ND

CIRC H20 SCREENHOUSE FIRE PMP 350 ND

SECURITY BLDG. DIESEL 425 ND

LEARNING CENTER DIESEL 565 NO

TECH. SUPPORT CENTER DIESEL 355 ND

SWITCHYARD DIESEL 252 NO

MET. TOWER GENERATOR 25kW ND

CHRYSLER BLDG.AIR COMPRESSOR - -200 ND

MAKEUP SCREENHOUSE GEN. 60kW ND

GENERATOR OPS. TRAINING 40 ND

ESSENTIAL SERVICE WATER GEN. 60kW ND

CIRC H20 SCREENHOUSE FIRE PMP 171.5 ND

CHRYSLER BLDG. GENERATOR 1250kW ND
-1 1

CHRYSLER BLDG. GENERATOR 500kW ND

FIRE TRAINING PUMP 64 ND

!CHRYSLER RLDfl. GENERATOR 200 ND
CHRYSLER BLDG GENERATOR 200 NO.. . .. . .. ..

FIRE TRAINING PUMP 64 N 0
.... .......
... ... ....

. SKILLS TRAINING CTR. GEN. 6OkW NO.. .. ...... .
.... ... ..... .. .. .. .....
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Attachment 4 to RA 03-0035 Inventory Year 2002
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79.90 0.0
21.56 0.0
60.40 0.0
6.50 0T0

35.30 0.0
620.20 0.0
20.90 0.0
9.25 0.0
143 0.0
0.25 0.0
162.5 0.0
157.5 0.0
117.8 0.1
460.7 0.0

1.3 0.0
21.5 .0.0

1.5 0.0
50 0.0
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.............................................................................................................................................................................................
I

Following inititial notification, temporary units T-02005 through T-02008 were determined to have been used for
plant maintenance. These units were not subject to monitoring under the WCGS Class il permit.
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Attachment 3 to RA 03-0035 Inventory Year 2002
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i I ~ i _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __.. . .. . .. .. . .. . .. .. . .. .. . .. .. ._ _ _ 1
Sulfur Content (of oil) Sulfur Content (of coal) %_.:50.05 6/61 -F-zh Content (of coal)
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W@LF CREEK

'NUCLEAR OPERATING CORPORATION

Kevln J. Moles
Manager RegulatOry Affairs MAR 0-9 2W

RA 04-0028

co Kansas Department of Health and Environment
Attention: Ms. Cathy Watson
Bureau of Air and Radiation
1000 SW Jackson, Suite 310
Topeka, .Kansas 66612-1366.

Subject: 2003 Air Emissions Inventory for Wolf Creek Generating-
Station

Dear Ms. Watson:

Please find the 2003 air emission inventory required by K.A.R. 28-19-546 for Wolf Creek
Generating Station (WCGS). WCGS has been assigned the air emission source identification
number 0310021. This.information is being submitted prior to April 1, 2004, as requested.

Attachment 1 is the source identification cover page for the air emission inventory.. Attachment
2 identifies the rated horsepower for each permanent and temporary internal combustion
engine for2003.: As per your pervious directions, no "Fuel Consumption" information has been
provided in Attachment 2. Attachment 3 lists the fuel consumption information for the WCGS
auxiliary boiler. Attachment 4 provides the 2003 WCGS emissions monitoring data.

Please call Dan Williamson at (620)-364-8831, extension 4609, if you need more information.

KJM/dlw

Attachments (4)

P.O. Box 411/ Burlington. KS 66839 / Phone: (620) 364-8831
An Equal Opportunity Employer MIF/HCNVET
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Attachment 2 to RA 04-0028

~1
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C

".'='':'•"•.•• -'" • .. ' -"-•' •' DISL'AT A~ A FIRE"D•"•'."- ENGINES "-,.''; ''"•t:,,,•:°..

Seasonal Operating Percentages:

December-February 44.18 %

March -May 9.09 %
June- August -.r'8' %

September-November F-30.06 %
100%

Cal -. ,...Rated.' - -. Fuel Cnsrption .. . ..... , .... : .. ;•. ," . . .. R te '. .. .* ,," " . "* . .. *" .' """ .•r• -
. ..".Engine. Namrte and ID , Horsepower.. . .Oi. .1 ' '. Naturt.l..lY:

Colt Pielstick "A" 8600 ND

Colt Pielstick "B" 8600 ND.

Circ Water Screenhouse Fire Pump 350 ND

Security Building Diesel 425 ND

Leaming Center Diesel 565 ND

Technical Support Center Diesel 355 ND

Switchyard Diesel 252 ND

Meteorological Tower Generator 25kW ND

T-03001 -Main Gate North _ 60kW. ND......

T-03002 Main Gate North 60kW ND

T-03003 Mnt Shop Air Compressor 80 ND

T-03004 Waste Water Treatment 80 ND

T-03005 Met Tower Gas Winch 24 ND.

T-03006 Met Tower Gas Generator 5 ND

T-03007 Water Treatment 80 ND

"For oil, list as thousand gallons.
For natural gas, list as million cubic feet.

Page 1 of 2
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Attachment 2 to RA 04-0028

- . . - . '
0-n,. t._,

0
0
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w
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Seasonal Operating Percentages:

December- February 44.18 %

March- May 19.09 I%

June-August r16.68 %

September-November F30.06 %
100%

..-. ~R' -. . *1. - *n*,*'* ,I*;6' *.Ra0i *'tsf*Engine Nuord ____,_Oi _ rt. '_-NaturaluGiis__'___•>•• ,=,'•En,! e- a p ~ n .E~. .•..,o :•• ,Horsepo~w er..., , -••,.- __ _ __ _ _ .. .... _.. . ._ .,__... ........

T-03008 Containment Hatch Gen 40 ND

T-03009 Make-up Screen House 240kW ND

T-03010 Containment Backup Gen 240kW ND

T-0301 1 Outage Air Compressor 200kW ND

T-03012 Outage Air Compressor 437 ND

T-03013 Outage Air Compressor 437 ND

T-03014 Circ Water Discharge Pmp 72 ND'

T-03015 Circ Water Discharge Pmp 115 ND

T-03016 Circ Water. Discharge Pmp 47 ND

T-03017 Jockey Fire Pump CWSH 172 ND

T-03018 ESW NB02 Bus Outage 50kW ND

T-03019 High Ammonia Chem Bldg 60kW ND

*For oil, list as thousand gallons.
For natural gas, list as million cubic feet.

Page 2 of 2
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Attachment 3 to RA 04-0028

I

* Lruu OQI~ersu -IUU

Million B1tijhir .Natural Gas I -Fuel Oilb % S6lfur 1 #'OH Grade
9 I

NA 219 <0.05 #2Uncontrolled Units
Unconrolle Unit

Controlled Units I NANA NA NA

it~~ ~~ Iw Nyhmoa NA NA

;F-".

4-
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0310021 Attachment 4 to RA 04-0028 Inventory Year 2003

C
L

Colt Pielstick "A" NA Diesel 66.40 0.09519 6.32
Colt Pielstick "Bw NA Diesel 77.50 0.09519 7.38
Circ Water Screenhouse Fire Pump NA Diesel 13.19 0.013292 0.18
Security Building Diesel NA Diesel 67.30 0.005438 0.37
Leaming Center Diesel NA Diesel 9.40 0.008458 0.08
Technical Support Center Diesel NA Diesel 7.40 0.00547 0.04
Switchyard Diesel NA Diesel 26.60 0.0031 0.08
Meteorological Tower Generator NA Propane 23.80 0.00028 .0.01
Main Gate North T-03001 Diesel 127.0 0.0093 1.18
Main Gate North T-03002 Diesel 30.0 0.0093 0.28
Mnt Shop Air Compressor T-03003 Diesel 4.75 0.0093 0.04
Waste Water Treatment T-03004 Diesel 2.0 0.0093 •0.02
Met Tower Gas Winch T-03005 Diesel 10.0 0.0093 .0.09
Met Tower Gas Generator T-03006 Diesel 3.0 0.0093 0.03
Water Treatment T-03007 Diesel 48.0 0.0093 0.45
Containment Hatch Generator T-03008 Diesel 2.1 0.0093 0.02
Make-up Screen House T-03009 Diesel 195.0 0.0093 1.81
Containment Backup Generator T-03010 Diesel 0.0 0.0093 0.00
Outage Air Compressor T-03011 Diesel 12.8 0.0093 0.12
Outage Air Compressor T-03012 Diesel 1965.9 0.0093 18.28
Outage Air Compressor T-03013 Diesel 0.0 0.0093 0.00
Circ Water Discharge Pump T-03014 Diesel 0.2 0.0093 0.00
Circ Water Discharge Pump T-03015 Diesel 5.6 0.0093 0.05
Circ Water Discharge Pump T-03016 Diesel 6.0 0.0093 0.06
Jockey Fire Pump CWSH T-03017 Diesel 60.8 0.0093 0.57
ESW NB02 Bus Outage T-03018 Diesel 144.0 0.0093 1.34
High Ammonia Chemistry Building T-03019 Diesel 169.9 0.0093 1 1.58

I I
I

Page 1 of 1



W#LF CREEK
rNUCLEAR OPERATING CORPORATION

3Kevin J. Moles
Manager Regulatory Affairs MAR 182005

MA 1

2RA 05-0044
0

Kansas Department of Health and Environment
Attention: Ms. Cathy Watson
Bureau of Air and Radiation
1000 SW Jackson, Suite 310
Topeka, Kansas 66612-1366

Subject: 2004 Air Emissions Inventory for Wolf Creek Generating
Station

Dear Ms. Watson:

Please find the 2004 air emission inventory required by K.A.R. 28-19-546 for Wolf Creek
Generating Station (WCGS). WCGS has been assigned the air emission source identification
number 0310021. This information is being submitted prior to April 1, 2005, as requested.

Attachment 1 is the source identification cover page for the air emission inventory. Attachment
2 identifies the rated horsepower for each permanent and temporary internal combustion
engine for 2004. As per your pervious directions, no "Fuel Consumption" information has been
provided in Attachment 2. Attachment 3 lists the fuel 'consumption information for the WCGS
auxiliary boiler. Attachment 4 provides the 2004 WCGS monitoring data and shows the total
NOx emissions to be approximately 41.81 tons per year.

Please call Dan Williamson at (620) 364-8831, extension 4609, if you need more information.

Sincerely,

Kevin J.Mol

KJM/dlw

Attachments (4)

P.O. Box 411/ Burlington, KS 66839/ Phone: (620) 364-8831

An Equal Opportunity Employer M/F/HC/VET



-I Attachment 1 to RA 05-0044

Kansas Depanrtent of;. Health and Environmen•;
E Bure ofAir and Radiation Env ron. .. , i . •.-*: ',.

i4W
2004',, : i;ss.....-.Invento

2 00 :: :0 3 1 0 0 2 1 ....................... ........
...:::,: .... ;. . .

General Owner and Source Information

t...ompany Name WOLF CREEK NUCLEAR OPERATING CORP....... .. . ... ...... ..
.... L.. Mailing Addres:: P.O. BOX 411 M/S CC-EM:. .: [ i. ::• ::•: : . .•: .- -::. .. . . . . .. .. .. .... . ... . . ..

Cit;,Slate:' BURLINGTON KS "!::. -:263.1 ~It

... .....: ;:Site Namem: WOLF CREEK GENERATING STATIO -. "
Street: 1550 OXEN LANE

City: BURLINGTON I6689

C o t a c t ,., r e n.. .•ga r d i n g f a c ilit y o o::i . :. ... ::. .... . .....

. . .. .. ... . ... ..... .... .. . . II -. . .t : : . : : , . . . . : : , : . .... : ... ... ,: . .' .:..;:: :...:.. , .:!.- ..:. . . .:...: : ,.-.:.. ... ... ,: ... . , : .... ; .; . . : :: : . : : ,: . :: . ::

Name: DANIEL WILLIAMSON
:':::;. .'"~ ~~~ ~ ~~~ ......'" :'! . .. . . ... .!;: :!!... i. !: !.. .

''e•hep'one: (620) 364-8831 ext 4609 . ja (620) 364-4154

Emi:DAWILLI2@WCNOC.CO
.... .." ....: ......... ...........:- :, .- . . .......... ..,. : .:...= = =.== == == = == : :: :. ': ,: .. " .: .. .: : :: :: :: : ::..:.:......... - :. .: :: .-.. .. . .:.:.........: .: :: :: .

• 'L .:• .',L " ' •!: ::. .' .,. :: .:' .,- .. .:. : : .,: ::: :' .. .. .: :: ::: ::: :: ::: :: :: . ::: :: ::: :: ::: ::: :: ::: :: . : :: .::...==.==...=..== == ===.....=.=..=.--.:: .... : ::: :: ::.. : ::.....: ::; .:.....:: ::.:::.: :.

SeasonaizliOperating Schedule

B.reau.o.Air.and~adiao.... ..... ......... .. ............... ..... .... ..

1000.. ...... S.... Jaksn uie 1

Toe, , KS 68612 1366.: . : , :. . , , :

::,: ,: -,: ,*::.::: , ... .::: .:. , ..* : .... : , , : ,;:......:: : :: : , :: :... .. :..:... ..-...:.: : :: .:.. : ...:... : : ;, :: : .: .. :: : :: :: : : .: : ..:...:: ., . ,: .,.:..:........:...,... : ,. -: : : .: :

:.. . .: ::: :: :. ,:: .: .: :: :: :: . = == == === == == === == == === == == === == == === == == == .. . . ... .. . ::: :: :: :. .:.: :.....: .,.:::..: ::.:....:..:...:..... o:. : :: ::..::.......:...............:: :: :: ::: :: :: ::

If you haveyl~iavl!quetOsii•n•c.ii. " ... !.Oi•; (..5)26 194.7!1i}l ii:! ii l } }i: ::,!:! ii;i ::i! questions"contatiCathy Watson t (785) 296-194..... I .f .. ... ... .......

: -:::.: .. .... : ::.: .:: . . .. .. .......... . ..... ....... ............ . .. ". ... 'R a d!ia t .. ..... :.. ..-. : ... i~ i i!i!}}iiil i;;!!l -! :i ;i ;:!!!!!

... ............... ...... .. ...... .... .:.:....:::::::::::: ...... :::::::::::::...::::::..:::
•~~~ ~~~ :.::::::::::::::::::::::::::: .. ::::::::::: .... :....:.::.............:..::....:... :... :.. :.. :.. . : :.. ::. ::...... ...::::::: : .........

:.::.::v ip .. ..........h .:..•• •} :E E • E Eh•• • • FE• •:• • • •;:• ::IE:;!E!I;::IIII-I::I!F:PI'I
:' • : - : i i~ : ' :• ; : :• : • :• : : :: :: :: : : :::....... .. -.... : : : : :: :: : : :: : ::: : : : : : :: : : : : : : :: :: : : :::: : : ::.......:: : :: :: :: : : : : : : :. : . . : : :: : . : : : :: ' : . : : ,: . . ; : :

. : .. ::. .: . ..... :.:.... .., C.. P!P... p,,-:..•:- ,:!-,,:::.:. •;.::•:.• .. : .;.:.:.:.::,.::.: .Or .o.t:- .:,; .•- .:.
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Attachment 2 to RA 05-0044

DIESEL/N TURAL GAS FIRED ENGINES
-i _-

Seasonal Operating Percentages:

December. February 17.16 %

March- May 118.68 I%

June -August r25.96 I%

September-November 3820- %
100%

Ratedx..~~- Fuel Conisumptlon.>'i.
, EngiiieNameand lD : • =.:j:'Horsepower: . l. =' Natural Gas

Colt Pielstick "A" 8600 ND

Colt Pielstick "B" 8600 ND

Circ Water Screenhouse Fire Pump 350 ;ND

Security Building Diesel 425 ND

Learning Center Diesel 565 ND

Technical Support Center Diesel 355 ND

Switchyard Diesel 252 ND

Meteorological Tower Generator 25kW ND

T-04001 ESW Air Compressor - Bubbler 80 ND

T-04002 ESW Air Compressor - Bubbler 80 ND

T-04003 Shop Building Air Compressor 80 ND

T-04004 HAC Bldg Rented Welder 30 ND

T-04005 HAC Bldg Rented Welder 30 ND

T-04006 HAC Bldg Rented Welder 30 ND

T-04007 HAC Bldg Rented Welder 30 ND

*For oil, list as thousand. gallons.
For natural gas, list as million cubic feet.
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Attachment 2 to RA 05-0044

:.DIESEL/NATURAL GAS FIRED: ENGINES";

Seasonal Operating Percentages:

December - February

March - May

June - August

September-November

117.16 i%

18.68 I%

r25.96 I%

F38.20 1%
100%

. . .. . . . .Rated ... FuelC onsum pt' on *'- .. .

lEngi'ne Name. ad ]lD. orepower:Nt G

T-04008 HAC Bldg WCGS A/C 40 ND

T-04009 HAC Bldg Rented Welder 30 ND

T-04010 HAC Bldg Rented Welder 30 ND

T-04011 HAC Bldg WCGS A/C 60 ND

T-04012 HAC Bldg Rented Welder 30 ND

T-04013 HAC Bldg WCGS ANC 80 ND

T-04014 HAC Bldg Rented Welder 30 ND

T-04015 HAC Bldg WCGS NC 30 ND

T-04016 Switchyard Gas Powered Pump 5 ND

T-04017 Welder for Security Modifications 30 ND

T-04018 Air Compressor for Security Modific; 80 ND

T-04019 Welder used as Generator for Secui 30 ND

T-04020 Welder at North Cable Reel Yard 30 ND

T-04021 Welder Used as Generator for Secu 30 ND

T-04022 Welder Used in South Gravel Parlkdi 30 ND

*For oil, list as thousand gallons.
For natural gas, list as million cubic feet.
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.Attachment 2 to RA 05-0044

DIESEL. NATURAL GAS FIRED* ENGINES.ý•iý.. . ... .... ..... ..

Seasonal Operating Percentages:

December- February 17.16 %

March - May 18.68 %

June - August 25.96 %

September-November 38.20 %
100%

Ra Fuel Cons-mptloh

Engfine N~a mýe and ID 06,repwe OiaturaN a
T-04023 Generator at MUDS (HOFNOD) 80 ND

T-04024 Generator at Met Tower 80 ND

T-04025 Generator for Security Modifications 80 i ND

T-04026 Generator at MUSH (Rental) 80 ND

T-04027 Generator for Portable Hand Tool 5 ND

T-04028 Welder at Security Firing Range 30 ND

T-04029 Generator at High Ammonia Bldg 30 ND'

T-04030 Welder for Security Modifications (R 16 ND

T-04031 Welder for Security Modifications (R -16 ND
T-04032 Welder for Security Modifications (R 16 ND

T-04033 Generator for Security Modifcatlons 80 ND

T-04034 Generator for Security Modifcations 80 ND

T-04035 Air Compressor at WM 80 ND

T-04036 Air Compressor for UHS Dredge 35 ND
T-04037 Air Compressor for UHS Dredge 35 ND

*For oil, list as thousand gallons.
For natural gas, list as million cubic feet.
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Attachment 2 to RA 05-0044

I.ESELNATURAL GAS FIRED ENGINES

Seasonal Operating Percentages:

December- February 1 %

March- May 8.6-8 %

June - August r25.96 %

September-November |38.20 %

100%

"E::ngine Name. andlD Horsepower .__________ Natural Gas.

T-04038 Welder for UHS Dredge 20 ND

T-04039 Welder for UHS Dredge 20 ND

T-04040 Generator for UHS Dredge 35 ND

T-04041 Generator for UHS Dredge 110 ND

T.04042 Generator for AE West Construction 10 ND

T-04043 Generator for Security Camera Supl 8 ND

T-04044 Pump for CWSH & ESW Bays 76 ND

T-04045 Welder at Security Building 25 ND

*For oil, list as thousand gallons.
For natural gas, list as million cubic feeL
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* Siaso'nal-Op*erating iPPercendtagqes.::::!::
.. ..... . . ...... March... M. 0 .00

SDeptember-Nveber 16 7

........................................%.

Million ~ ~ ~ ~ ~ ~ ~ ... .tlh Naurl.as.Fel.....Slfr...l.ra.. ....

-. •::: :! i :::•:•~ i•::!•g~ ::•::•i!;.:• ': :.::•i.) : .. .. :::i•:: .:: . :,:.• •:: • :i::::- ..!.: .:!•.. ...... ... ...'.:.. .". ..... .: .... . .,;':. " ". .. . .. .... ' .... ..-

.: , . . . :. : . . . •. .. .... .. .. .... ....:..

Smalle Boilers ><1001____________ ________

Million Btulhr Natural Gas' Fuel Oilb % Sulfur # Oil Grade Pr;pan..

Uncontrolled Units NA NA NA A N: ..
Controlled Units :

(Low NOx burners) NA NA NA NA NA
.. .. 'da. .... .sm l.n.."fe .fn t r l's.'."

. . ... . •d,.a•t..as thous a l :...... ..

Small Auoiliar Bole ha100Tjihat
........: '.':.................:.:.:.:.. .. •.• .:. ..........pu :.2272870 BTI..::.. .. ...... ..

Million Btu/hr Natural Gas Fuel a % Sulfur # Oil Grade Propan

Uncontrolled Units N AN A •N .)i:):!'
Controlled Units N Ai! ii

(Low NOx burners)NANNA:::. !

...... ...

... . .. : ':: :..: :; ::::: .. . .-.:.: :: .' ...... . .. .:.:. ....... . ..: : : : : : : : :: : : : : : : : : : :: : :: : : : : : : ... : :::. ..... . .. . . . ... .... .. ... ... . .... .:." -... .::.. .. '...-"......' '.... ......... : .E
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Attachment 4 to RA 05-0044 Inventory Year 2004

• ' ; " :a

s On .ear
519 3.74

Colt Pielstick "B" NA Diesel 130.9 0.09519 12.46

Circ Water Screenhouse Fire Pump NA Diesel 10.4 0.013292 0.14

Security Building Diesel NA Diesel 46.3 0.005438 0.25

Learning Center Diesel NA Diesel 6.5 0.008458 0.05

Technical Support Center Diesel NA Diesel 6.3 0.00547 0.03

Switchyard Diesel NA Diesel 26.2 0.0031 0.08

Meteorological Tower Generator NA Propane' 29.6 0.00028 0.01

ESW Air Compressor - Bubbler T-04001 Diesel .119.3 0.0093 1.11

ESW Air Compressor - Bubbler T-04002 Diesel, 119.3 0.0093 1.11

Shop Building Air Compressor T-04003 Diesel 0.6 0.0093 0.01

HAC Bldg Rented Welder T-04004 Diesel 42.0 0.0093 0.39

HAC Bldg Rented Welder T-04005 Diesel 100.0 0.0093 0.93

HAC Bldg Rented Welder T-04006 Diesel 108.0 0.0093 1.00

HAC Bldg Rented Welder T-04007 Diesel 192.0 0.0093 1.79

HAC Bldg WCGS A/C T-04008 Diesel 166.0 0.0093 1.54

HAC Bldg Rented Welder T-04009 Diesel 46.0 0.0093 0.43

HAC Bldg Rented Welder T-04010 Diesel 16.0 0.0093 0.15

HAC Bldg WCGS A/C T-04011 Diesel 8.0 0.0093 0.07

HAC Bldg Rented Welder T-04012 Diesel 14.0 0.0093 0.13

HAC Bldg WCGS A/C T-04013 Diesel 85.0 0.0093 0.79

HAC Bldg Rented Welder T-04014 Diesel 67.0 0.0093 0.62

HAC Bldg WCGS A/C T-04015 Diesel 3.0 0.0093 0.03

Switchyard Gas Powered Pump T-04016 Gasoline 0.5 0.0093 <0.01

Welder for Security Modifications T-04017 Diesel 204.0 0.0093 1.90

Air Compressor for Security Modificatio T-04018 Diesel 9.0 0.0093 0.08

Welder used as Generator for Security T-04019 Diesel 25.0 0.0093 0.23

Welder at North Cable Reel Yard T-04020 Diesel 6.01 0.0093 0.06
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Genei

. .... ..... Genei

Genei

Attachment 4 to RA 05-0044 Inventory Year 2004

....... i!.... ..

.'. ::: 'i l ': . .. .; .:: i;' ... ... .. .. ..,: "" :

0.09
0.08
001. ... ....

3 ~~0.01 ~:;::;

3r Used as Generator for Security I

er Used in South Gravel Parking Lc

rator at MUDS (HOFNOD)

rator at Met Tower
5. .5

T-04024 Diesel 9.01 0.009
.3-

rator for Security Modifications (M( T-04025 Diesel 1.01 0.0093
Generator at MUSH (Rental) T-04026 Diesel 43.0 0.0093 0.40

Generator for Portable Hand Tool T-04027 Gasoline 1.0 0.0093 0.01

Welder at Security Firing Range T-04028 Diesel 70.0 0.0093 0.65 ...........

Generator at High Ammonia Bldg T-04029 Diesel 149.6 0.0093 1.39
Welder for Security Modifications (Rent T-04030 Diesel 148.0 0.0093 1.38

- Welder for Security Modifications (Rent T-04031 Diesel 53.5 0.0093 0.50

Welder for Security Modifications (Rent T-04032 Diesel 19.5 0.0093 0.18

" Generator for Security Modifcations (M T-04033 Diesel 73.0 0.0093 0.68

Generator for Security Modifcations (M T-04034 Diesel 39.0 0.0093 0.36

Air Compressor at WM T-04035 Diesel 214.8 0.0093 2.000 :

. .........

...... ..........

:iI Air Compressor for UHS Dredge T-04036 Diesel 39.01 0.0093 I 0.36 - .....I Air Compressor for UHS Dredge T-04037 Diesel 31.0 0.0093 0.29

Welder for UHS Dredge T-04038 Diesel 20.0 0.0093 0.19

Welder for UHS Dredge T-04039 Diesel 13.0 0.0093 0.12

Generator for UHS Dredge T-04040 Diesel 55.0 0.0093 0.51
.!

:i

Generator for UHS Dredge T-04041 Diesel 41.0 0.009 I 0.381:

Generator for AE West Construction T-04042 Gasoline 288.2 0.0093 2.681.
Generator for Security Camera Support T-04043 Gasoline 0.2 0.0093 o<0.011
Pump for CWSH & ESW Bays T-04044 Diesel 9.5 0.0093 0.09 :

Welder at Security Building T-04045 Diesel 20.01 0.0093

1 1 1~1~
Lf 0.19f

Total Annual NOx Emissions -41.81 •.I .:. ,
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W0LF CREEK
O) 'NUCLEAR OPERATING CORPORATION

Kevin J. Moles

Manager Regulatory Affalrs~~MAR 21 OO
PI

0RA 06-0018

Kansas Department of Health and Environment
Attention: Ms. Cathy Watson
Bureau of Air and Radiation
1000 SW Jackson, Suite 310
Topeka, Kansas 66612-1366

Subject: 2005 Air Emissions Inventory for Wolf Creek Generating
Station

Dear Ms. Watson:

Please find the 2005 air emission inventory required by K.A.R. 28-19-546 for Wolf Creek
Generating Station (WCGS). WCGS has been assigned the air emission source identification
number 0310021. This information is being submitted prior to April 1, 2006, as required.

Attachment I is the source identification cover page for the air emission inventory. Attachment
2 identifies the rated horsepower for each permanent and temporary internal combustion
engine for 2005. As per your pervious directions, no "Fuel Consumption" Information has been
provided in Attachment 2. Attachment 3 lists the fuel consumption information for the WCGS
auxiliary boiler. Attachment 4 provides the 2005 WCGS monitoring data and shows the total
NOx emissions to be approximately 64.21 tons.

Please call Dan Williamson at (620) 364-8831, extension 4609, if you need more information.

Sinc~erel ,~ 1

KJM/dlw

Attachments (4)

RO. Box 411 / Burlington, KS 66839 / Phone: (620) 364-8831
An Equal Opportunity Employer M/F/HCVET



Inventory Year 2005
Source ID Number. 0310021Attachment I to RA 06-0018
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Attachment 2 to RA 06-0018 Inventory Year 2005
Source ID Number. 0310021

Seasonal Operating Percentages:

December- February 10.777%

March -May 17.-86%

June -August r229.06 1%

September-November r42.32%
100%

, ,,, &• •,ea° p o .. , .e 44h

Colt Pielstick "AK 8600 ND

Colt Pielstick "B" 8600 ND

Circ Water Screenhouse Fire Pump 350 ND

Security Building Diesel 425 ND

Learning Center Diesel 565 ND "__

Technical Support Center Diesel 355 ND

Switchyard Diesel 252 ND

Meteorological Tower Generator .25kW ND

T-05001 Pump for CWSH and ESW Bays 76 ND

T-05002 Containment Hatch Generator 30 ND

T-05003 Circ Water Discharge - Deutz 52 ND

T-05004 MUSH Generator 125kW ND

T-05005 Jockey Fire Pump at CWSH 220 ND

T-05006 Containment Temporary Generator 345 ND

T-05007 Spare 350kW Generator T 345 ND

*For oil, list as thousand gallons.
For natural gas, list as million cubic feet

Page I of 2
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Attachment 2 to RA 06-0018

Seasonal Operating Percentages:

December- February 10.77 %

March - May r17.86 %

June- August 29.06 %

September-November 1 42.32 I%
100%

;.•.•.lEngine Name anid.l•:.•, .... /. Hors.epow;"": :•,'r';A-.4;.:•- J" ":";••.. .. "'' ' •'

T-05008 Spare 350kW Generator 345 ND

T-05009 Sulaire Compressor Backup 605 ND

T-05010 Circ Water Discharge - John Deere 225 ND

T-05011 ESW Pump House - John Deere 120 ND

T-Z5012 Jockey Fire Pump at CWSH 250 ND

T-05013 Circ Water Discharge - John Deere 225 ND

T405014 Circ Water Screenhouse 440 N D

T,05015 Circ Water Screenhouse .111 ND

T-05016 ESW Pump House - Pump 60 ND

T-05017 ESW Pump House - Compressor 16 ND

T-05018 MUSH Generator 100kW ND

T-05019 MUSH Generator 100kW ND

T-05020 Power Washer 6 ND

T-05021 Olive Ann Beech 1125 ND

T-05022 Circ Water Screenhouse 75 ND

*For oil, list as thousand gallons.
For natural gas, list as million cubic feet.

Page 2 of 2
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Attachment 3 to RA 06-0018 Inventory Year 2005
Source ID Number 0310021

.iSeasonal9eatn

..t . .. . . ... .

..... ... ° o ,. ..l... O0 ...
F Million Btu/hr Natural Gasa Fuel Oilb % Sulfur # Oil Grade

4. * 4.

I Uncontrolled UnitsControlled Units
(Low NOx burners)

I Small Boilers < 100
Million Btu/hr

NA 108 <0.05 #2
+ I I 4

NA NA NA NA
I ~ -

C~C4.' 4~*4*4~ N
4,'~ C

C,
- S -

R.

.*..,.~b

Natural Gas' Fuel OI1 b % Sulfur # Oil Grade
I 4 4. I I

Uncontrolled Units I NA NA NA I NA NA

; Controlled Units
I (Low NOx burners) NA NA NA NA NA

:'.•:.. .. . >#: ........ ........... ........... ..................,:: .• ".'..-...:..-:.:..:o......

Indicate ~ -S h lon cubc feetb of ntu'r~a ./ .

I.n -....... ........ ..... ...:

.... ..... . . ... ........ .iar!4: ho t:j it :4

.. :: .. ' ..;. .. ..- :: .: .. .. .. . ./.. ... :.'***'.-....-.-

.. . ... ......

"............. .•.

. ... ... .... .... .......
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Attachment 4 to RA 06-0018
Inventory Year 2005
Source ID Number: 0310021

.... . .......

9 ~~14.25~*~Colt Pielstick NA Diesel 149.701 0.0951

Colt Pielstick "B" NA Diesel 77.80 0.09519 7.41

Circ Water Screenhouse Fire Pump NA Diesel 26.46 0.013292 0.35

Security Building Diesel NA Diesel 152.10 0.005438 0.83

Learning Center Diesel NA Diesel 7.501 0.008458 0.06 5'
Technical Support Center Diesel NA Diesel 75.20 0.00547 0.41 -'

Switchyard Diesel NA Diesel 39.10 0.0031 0.12

Meteorological Tower Generator NA Propane 24.20 0.00028 0.01

Pump for CWSH and ESW Bays T-05001 Diesel 4.00 0.0093 0.04 1' "::i

Containment Hatch Generator T-05002 Diesel 1.251 0.0093 0.01
.3 I 4 I. 4

Circ Water Discharge - Deutz T-05003 Diesel 0.7010.0093 <0.01
9 U .9 3. .9

I MUSH Generator T-05004 Diesel 208.01 0.0093 1.93

Jockey Fire Pump at CWSH 1T-05005 jDiesel 284.9 0.0093 1 2.65

I~i
-Containment Temporary Generator T-05006 Diesel 609.0 0.0093 5.66 ;

Spare 350kW Generator T-05007 Diesel 0.0 0.0093 0.00 -,

Spare 350kW Generator . T-05008 Diesel 0.0 0.0093 0.00

Sulaire Compressor Backup T-05009 Diesel 131.0 0.0144 1.89

Circ Water Discharge - John Deere T-05010 Diesel 0.0 0.0093 0.00

ESW Pump House - John Deere T-05011 Diesel 4.8 0.0093 0.45.

Jockey Fire Pump at CWSH T-05012 Diesel 138.7 0.0093 1.29::

Circ Water Discharge - John Deere T-05013 Diesel 4.9 0.0093 0.05

Circ Water Screenhouse T-05014 Diesel 2.0 0.0093 0.02.

Circ Water Screenhouse T-05015 Diesel 1.0 0.0093 <0.01

I ESW Pump House - Pump ST-05016 Gasoline 4.01 0.0093 0.04 : ":., .:

ESW Pump House - Compressor T-05017 I Diesel 4. 0.0093 1
MUSH Generator T-05018 Diesel 528.01 0.0093 4.91

I I ~-6 1 .4

I MUSH Generator T-05019 Diesel 215.01 0.0093 1.99
I I 4 I

.:!i:

j Power Washer T-05020 Diesel 2.01 7.6E-6 <0.01

Page 1 of 2
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0310021 Attachment 4 to RA 06-0018 Inventory Year 2005

0
C)
6

Olive Ann Beech T-05021 Diesel 103.01 9.25E-6 1.
Circ Water Screenhouse T-05022 Diesel 9.0 7.6E-6 <0.01

Atlas Copco 80 HP air compressor 1310 Diesel 518.10 0.0093 4.23

Atlas Copco 80 HP air compressor 1311 Diesel 528.50 0.0093 4.30

Ingersol-Rand 80 HP air compressor 1312 Diesel 15.80 0.0093 0.15

Atlas Copco 309 HP air compressor 1314 Diesel 64.00 0.0093 0.39

Perkins 102 HP diesel generator 1333 Diesel 566.00 0.0093 4.27

Miller 30 HP welding machine 1334 Diesel 81.70 0.0093 0.68

Miller 30 HP welding machine 1335 Diesel , 96.20 0.0093 0.89

Sullair 300 HP air compressor 1351 Diesel 389.80 0.0093 3.63

i.

4 4 4 4 4

.-
• 

..

: 
•::•: 

::• 

:•.• 

..
•.:!$•.

9 9 .1 9 I.~.

4 a 4 - 9 4

9 9 9 .1

4 4 4 9 4 ~ ... ~:

4 4 I 9 4 I. ~ k~?~

Total Annual NOx Emissions -64.21:

I
Emission factors for temporary equipment changed in September 2005 due to a
new permiL New value for <100 hp = 7.60E-6. New value for >100 hp = 9.25E-6.

Page 2 of 2
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W6L. .1F CREEK
'NUCLEAR OPERATING CORPORATION

Kevin J. Moles
Manager Regulatory Affairs LAN 2 4 20

RA 07-0008

Kansas Department of Health and Environment
Attention: Ms. Cathy Watson
Bureau of Air and Radiation
1000 SW Jackson, Suite 310
Topeka, Kansas 66612-1366

Subject: 2006 Air Emissions Inventory for Wolf Creek Generating
Station

Dear Ms. Watson:

Please find the 2006 air emission inventory required by K.A.R. 28-19-546 for Wolf Creek.•
* Generating Station (WCGS). WCGS has been assigned the air emission soQurce identification.
* number 0310021. This information is being submitted prior to April f, 2007, as6 required.

Attachment 1 is the source identification cover page for the air emission inventory. Attachment
2 identifies the rated horsepower for each permanent and temporary internal combustion
engine for 2006. As per your pervious directions, no "Fuel Consumption" information has been
provided in Attachment 2. Attachment 3 lists the fuel consumption information for the WCGS
auxiliary boiler. Attachment 4 provides the 2006 WCGS monitoring data and shows the total
NOx emissions to be approximately 17.29 tons.

Please call Dan Williamson at (620) 364-8831, extension 4609, if you need more information.

Sincerely,

KJM/dlw

Attachments (4)

RO. Box 411 / Burlington. KS 66839 / Phone: (620) 364-8831
An Equal Opportunity Employer M/F/HCNET
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A.,~ Source ID #0310021 Attachment 2 to RA 07-0008 Inventory Year 2006

DIESEL/NATURAL GAS FIRED ENGINES,:
!ii~~~iii~~iii~~~ii~~i!i~ii!!ii ~ ~ .............. ........................ ..............i!i!!ii~i~ ii•i~ !!ii~~~iii!!!!!!!iiii!!i!!i•!ii~~!!ii!!!i~i!ii!!~~ii!!!!i!!i!!ii~ i!•iiiiii~i!!!i iiiiiie ~ •.a1i.••e• ~h !P.er¢•. g• •ii~ii~~i~~ii~~i~~ii:!i~~i~~ii~~i~~ii~ii~~i!:i!::!::!!:!i~~ii:!i~~i~~..:..........:...............:.........~:!i~ii~~i!:i!:~i::!!:

••• ~~~ ~ ~ ~~... .. .. .. .. .. . .... ... ... ...... 2 .5 .. . .. ... ... ... .... ..... ....-.. ......-.. ....... -.. .... ........................

-'.'.* I I I I . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . .... . . .I I I I ~ l l l l l l . .. ..l. . . . . . . . . . ... . . . . . . . . . . . . . . ..... . . .... . .I I. . . . . . . . . . , , . o o ° . . °-i.;.i-j .• .. • • .. . . . " -:" i'.°-" •'. R a te d .." -........ 6- ........ o - '.- " : . - .::::....:::
................. ct u ................... ieel S lfrN=tu l as" -I!!!;!iii!!i~ii

...........
......................... ............... .............. ...........Colt Plelstick "Am 8600 ND 0.0015 NA.... ...........

.... .............. .................................Colt Pielstick "B" 8600 ND 0.0015 NA... ......................... ............... .......................... ...........
...........Circ H20 Screenhouse Fire Pump 350 ND 0.00115 NA

.... ...........
X............Security Building Diesel 425 ND 0.0015 NA

. ......................
......................

Learning Center Diesel 566 ND 0.0015 NA
.... ............... ..................................................................Tech. Support Center Diesel 355 ND 0.0015 NA
... .................................

......................SwItchyard Diesel- . -- 252--- - ND -0.0,0-15- ------ NA
.......................... ............................................

Met. Tower Generator 33.5 ND 0.0015 NA ...........

.... ............... .... ..................
1300 SDMO Generator 400 ND 0.0015 NA.... ...... .................... ...........

1310 Atlas Copco, Compressor so ND 0.0015 NA
.............. . ............... ............................................1311 Atlas Copco, Compressor 80 ND 0.0015 NA.... ............... .......... ..... ............... .......................... ............... ...........

1312 Ingersol Rand Compre sor 80 ND 0.0015 NA
.... ............... .................................

1314 Atlas Copco Compressor 309 ND 0.0016 NA
.... .............. . .. .. .. .. .. .

1331 Magnetec Generator 30 ND 0.0015 NA .............. ...........--- .. .. .. .. ....... ......................
1333 Perkins Generator 102 ND 0.0016 NA

.............. . .. ... ... .. ..................................
1334 Miller Welder 30 ND 0.0015 NA

............... ............. .. ... .. ... .. ............
......................1335 Miller Welder 30 ND 0.0015 NA

...........1361 Rotex Pump 64 ND 0.0015 NA ............................................
.................................
............

i~i~i]]J iiil~i...........~i:ii i. .....:::..•:: :...:::...:::.•.:::...:::. ..:::...:::...:::...:::..•:::•.•:::..•:::....:::.•.:::•..:::...:::...:::...:::...:::•..:::...:::...:::...:::...:::...::.. ...i~ iiiiiii.......ii..i.:i...i.....i.........i.....iiii.i.i.........!•....... ......... i.:i..............•.••......i..i....i.....:i.i......:.....i.i:..i......i.:i:iii.... :.. ii.:.....:
........ . ..........................'.......................................................................................-.-....."-".."...."...'.......".". "':":'::':'" - :" -- :'::':'':'....:...:::: :: : ..:::::: C O ................................................................................:::::::::::::::

I I
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, Source ID #0310021 Attachment 2 to RA 07-0008 Inventory Year 2006

D. .E'SEL AURAL GAS FIRED ENGINES. -'-. ....
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. ............... ; .......... ......................................................................................................................................................................................................................................................................................................................................................... .......................................... ..... ............................... ....................................................... ..... ...... .. ... ..... .. .... ... ..... .. .... ... ..... ... .. ... .................................................................. .................. ..................................................... ........ ............................................................................................ ....... ......... ........... ........... ........................................................................ .... ...................... I .............................. ....................... .............................................................................. ...... .................................................................. * ............................................................................................................................................................ ....... ........................... ............................................. .. .. ... .. ... .. .. .. .................... ........ ........................................................................................... .............. % ........ ........ ................ 9 .7 1 ....... ........ .............................. .I ................................................................................................................................. ............................................................................................................................................................................................................................................................................................. .................. ................ ........................................................................................... ............................................................................. ....................................... I ...... ........ ......................................................... ................................... .............................................. ..... ........ ........................ ....... ................ ....... ........ ...................................................................... .... ............................................................................................................................ .................. I ................................ ........................................................................................................ ............................................................................................................................. .................................. ........................................................................................... ......................................................................... .................................. ........... ............................................................ ........................................................................ .................... ..... ......................................... ................... ....................................... I ...... . ... ................................... ......... .................................................... ................................................................................................................................................................................................................ ......................................... ................................................................................................................... .............................. 4 .............. ..................................................................................................................................................................................................................................................................................... I .................................................................................................................................................................................................. ... I ................................................................................................................................................................................................................................................................................................................................................................................................................... I ............................................................................................................................. ...................................................................... I .......................................................................................................................................................................................................................... .......................................... .....................................
. ............. .. ...................kaiid . , ,, . . .k" ý. . , .. .-tup Con MOMOf

'Eng!We.Tyoýi6/Manufictuieýer,-,..ý Wbr*se, p*O-W"'e'V-.*-"V'7"..
.... .............. .................................T-06001 75 ND 0.0015 NA ............. .. .............. ......................... ............................................T-06002 20 ND 0.0015 NA
.... ............................T-06003 14 ND 0.0015 NA
.... ............. ............... ............. .................................... ..........T-06004 336 ND 0.0015 NA... .............. . ............. ............. .. .. ............ .................................T-06005 Ili ND 0.0015 NA ............. .. ............. ........... .... ......................................T-06006 6 ND 0.0015 NA ............. .............. ............. . ............. .. .... .. ....... ......... ..

T-06007 75 ND 0.0015 NA
.........................................................................T-06008 25 ND 0.0015 NA
............... .............. .....................

T-06009 a ND 0.0015 NA ............ .. .... ..................... ............... .............. .....................
T-06010 321 ND 0.0015 NA .....................

.... ............... ...............................
T-06011 560 ND 0.00115 NA

.... ......................... ...........
T-06012 80 ND 0.0015 NA

.... ............... ............. ............... ...............................T-06013 374 ND 0.0015 NA ............. .....................................................T-06014 335 ND 0.0015 NA ..........
... .................................T-06015 10 ND 0.0015 NA

............... .............. ......................T-06016 13.6 ND 0.0015 NA ...........
.... ... ..............................................T-06017 25 ND 0.0015 NA... .............. ........ ..............--- ................................

113 ND 0.0015 NA
......................
* ... .........
......................T-06019 9 ND 0.0016 NA ........................ .. ........ ..... ............. .. ........ ...... ............... ........ ..... ...........

....................................................................................................................................................... ... .. ..... ...... ... .. ..... .. ..... .. .. ..... .............. ... .. .. .. .... ..... .. ....... ....... ..... .... ............ ... .. ... **** .. ... .. .... ....... .......................... .......................................................................................................................
...................... -.;* .......... t: Mil If 66: 6W , C":ou i ra.:qgs' ft ........ ........ .... .. ..... .. .... .............. ... .............. ............. .. ...... ........... .. ... ... ... ............................................... ................
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Source ID #0310021 Attachment 3 to RA 07-0008 Inventory Year 2006

yi 0.""h "'-- lný

7.

91.

------------o:i:: - ...:-: ....... ...

........ ...... .ilo . ..Btu/hr- .

I Mill Uncontrolled Units

........................................................................................................................................ I ..... ........ ....................................................................

Na turai Gaseý Fuel O lP

............................................................

% Suliiir-

S... ........... ..... .. . ... . ., .. -.. ..

# Oil Gr:'ace
4 I 4 - I

NA 129 0.0015 #2
Uncontrolled Units

NA.. 12 0.01 #2I -

Controlled Units
(Low NOx burners) NA

G ;ýý;- .................. .......................................................................................................................................................................................................................... ..................................... .................. ! ...............................................................................................................................................................................................................................................................................................................
Small Boilers .100

Million Btulhr Natural Gase Fuel Oilb I % Sulfur I # Oil Grade Propaneb
* 4 9 I

NA I I:1 - Uncontrolled Units NA NA ...NA NA
4 I 4 I 4

Controlled Units
Lnw Ninw hurnaimr INA NA NA NA
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.. . .. . .. . .. . . .. .. . . .. . . .. . .. .. ... . . .. . .. . .. . .. .. . . . .. . .. . .. . .... . .. . .. . .. . . .. . .. . .. . . .. . .. .. ... . .. .. .. . .. . .. . .. . . .. . .. . .. . .... . . .. .. . .. . . .. .. . . .. . . .. . .. .. ... . . . .. .. . .. . .. . .. . . .. . .. . .. . .... . .. . .. . .. . . .. . .. . .. . . . .. .. . .... . . . .. .. . .. . .. . .. . . .. . . .. .. . ... .I .. . .. . .. . .. . . .. . .. . . . .. .. . .... . . .. . .. . .. . .. . .. . . .. . . . .. .. .. . .. .. . .. . . .. .. . . .. . . . .. .. . .... . . .. . .. . .. . .. . .. . . .. . . .. .. . ... .. . .. .. . .. . . .. . .. . .. . . . .. .. . ... .. . . .. .. . .. . .. . .. . . .. . . .. .. . ... .. . .. . .. .. . . .. . .. . . .. . . .. .. . .... . . . .. .. . .. . .. . .. . . . .. . .. .. . ... .. . .. . .. .. . . .. . .. . .. .. .. . .. . .... . . .. . .. . .. . .. . .. . . . .. . .. .. . .... . . .. . .. .. . . .. . .. . . . .. . .. .. . ... .. . . .. .. . .. . .. . .. . . . .. . .. .. . .... . . .. . .. .. . . .. . .. . . . .. . .. .. . ... .. . .. . .. . .. . .. . .. . . .. . . .. .. . ... .. . .. . .. . .. . .. . .. . . . .. . .. .. . ... .. . . .. .. . .. . .. . .. . . . .. . .. . .. .... . . .. . .. . .. . .. . .. . . . .. . .. .. . ... .. . . .. .. . .. . .. . .. . . . .. . .. .. . .... . . .. . .. .. . . .. . .. . . . .. . .. .. . ... .. . . .. .. . .. . .. . . .. . . .. . .. . .. .... . .. . . .. .. . . .. . .. . . . .. . .. .. . ... .. . .. . .. . .. . .. . . .. . . .. . .. . .. .... . .. . . .. .. . . .. . .. . . . .. . .. .. . .... . . .. . .. . .. . .. . . .. . . .. . .. . .. .... . .. . . .. .. . . .. . .. . . . .. . .. .. . .... . . .. . .. . .. . .. . . .. . . .. . .. . .. .... . .. . . .. .. . . .. . .. . . . .. . .. .. . .... . . .. . .. . .. . .. . . .. . . .. . .. . .. .... . .. . .. . .. . . .. . .. . . . .. . .. . .. .... . . .. . .. . .. . . .. . .. . . . .. .. . . .... .. .. . . .. . .. . .. . .. . . . .. . .. . .. .... . . . .. .. . .. . .. . . .. . . .. . .. . .. . .. .. .. . . .. .. . . .. . .. . . . .. . .. . .. ... .. . .. . .. . . .. .. . . .. . . .. . .. . .. ... .. .. . . .. . .. . .. . .. . . . .. . .. . .. ... . .. . .. .. . . .. . .. . . .. . . .. . .. . .. .

.. . .. . .. .. . .. . . .. . .. . .. ... . . .. . .. .. . .. . .. . .. . .. ... . .. . .. .. . .. . . .. . .. .. . ... . . .. .. . .. . .. . .. . .. . .. .
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Source ID
.........

I rnent 4 RA 07-0008 Inventory Year 2006

..
.t

"B"
eenhouse Fire Pump

NA
klA

uleISHi

aming Center Diesel
*ch. Support Center Diesel

NA
NA
NA
NA
NA

I I 4-
witctýv --rd Diesel
- - -4

Met. Tower Genem-tnr
.........---- Tower.... Generator.....:....::::SDMO Generator 1300

Atlas Copco Compressor 1310
........... Atlas Copco Compressor .. 1311

Diesel
Diesel
Diesel
Diesel

Propane
Diesel
Diesel
Diesel
Diesel
Diesel

Propane

114.2 0.
15.0 0.
49.7 0.
15.8 0.
8.0 0.

40.6 0.
67.5 0,

419.0 9.
.76.4 7.
73.3 7.
3.6 7.
12.0 9.
0.0 7.

Ingersol Rand Compressor
Atlas Copco Compressor

1312
1314
1331

10.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0*
0.
0.
0.
0.
0.
0.
0.
0.
0.

W I

Magnetec Generator
........... Perkins Generator 1333 Diesel 183.68 9

...... Miller Welder 1334 Diesel 11.7 7
...... Miller Welder 1335 Diesel 32.8 7
...... Rotex Pump 1351 Gasoline 0.0 7

ESW Pump House (Compressor) T-06001 Diesel o. 1.5 7
........... ESW Pump House (Pump) T-06002 Diesel - "4.0 7

Switchyard Pressure Washer T-06003 Gasoline 20.0 7
Switchyard Temporary Generator T-06004 Diesel 32.0 9

.25E-06

.60E-06
.60E-06
.60E-06
.60E-06
.60E-08
.60E-06
.25E-08
.25E-06
.60E-06
i6OE-06

Circ Water Screenhouse Compressor T-06005 Diesel 32.0
i -4 I I

PAB Gravel Area - Pressure Washer T-06006 Gasoline 3.0
9
7
7ý.OESW Pumo House (Comnressor) T-06007 Diesel 5.0

ESW Pump House (Compressor) 7
ESW Pump House (Pump) T-05008 Diesel 11.0 7.60E-06 1~

.. . . . . . . .. .,

AE Warehouse -West Dock (Generator) T-06009 Gasoline 5.0 7.60E-05
Steam Generator Group Compressor T-06010 Diesel 122.7 9;25E-06
Sulaire Compressor Back-up T-06011 Diesel 151.9 9.25E-06
Jockey Fire Pump Circ. Water Screenhouse T-06012 Diesel 1.5 7.60E-06

........... Temporary Power Generator- Spare T-06013 Diesel 0.0 9.25E-06
Switchyard Termora Generator T-06014 Diesel 0.7 9.25E-06Switchyard Pressure Washer T-06015 Gasoline 0.0 7.60E-06

Main Xfmr - Pressure Washer T-06016 Gasoline 5.0 7.60E-06

eF.

.1

Ill

II

n'

ESW Pump House (Compressor) T-06017 Diesel 10.5 7.60E-Or5
Jockey Fire Pump Circ. Water Screenhouse T-06018 Diesel 6.7 9.25E-06

I ------ ,-. .. -- .---- -- -

Nitrooen Skid Portable Generator T-0601 9 Gasoline 0.7 7.60E-06 O.
.--......_._.,Nitrogen Skid Portable Generator T-06019 Gasoline 0.7 0.

I t *

TOTAL ....................................................
.. ... . .... ....... .. .. .. ...... ........ ..... ......... .. .. ... .. ....... ... .. ... ..................................................................... ..................................................................................................... .................... ................................. .. . .................................................................................................................................................................................................................... ............................................................................................................... ....... ... ... ..... .. .. .. ...... ..... ............... .. ..... ........... ..... .. ......... .. .. * ........... .. .... .... ...... ... .... .... .... ....... ... .. ..................... ....................................................... ................................................................................................ .................................................................. ............................ ... .. ... ... .... ... . ................................. .... ...... .... ... .. ...... ....... .. .. ...... ....... .. .. .. ... ............ .. ... ................ .......................... ................................... ............. ................................................................ ... ..... ... .. .. ... . ... ........... .... .. ......... .. .... ... ....... .... ..... ......... ... ... ..... ..... .. .. .. .. ... ....... .... .. ... ..... ..... ..... ... .. ...... ............. ... . ... ... .. .. ....... ............................................... .... ........ . .............................. .. .................................................... ... ...................................................................................................... .... .. ..... .... .. ... ... .. ... ... ...... ..... ... ... ..... .. ... .... ... .......... .. .. .... ... ... ... ... .......................................... .................................. *.* ................................................................................. ......................... ........................ ................................ ............................ ............................................
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I
a FCREEK
d 'NUCLEAR OPERATING CORPORATION

Kevin J. Moles2 Manager Regulatory Affairs AUG 25
0
o RA 04-00974
/ Kansas Department of Health and Environment
0 Bureau of Air and Radiation
9 1000 SW Jackson, Suite 310
/ Topeka, Kansas 66612-1366
0
2 Attention: Vick Cooper, Section Chief. Air Operating Permit and Compliance Section

Reference: Air Emission Source ID Number 0310021

Subject: Potential Exceedence of 58-Ton NOx Notification Threshold

Dear Mr. Cooper:

This letter is being submitted in accordance with verbal instructions provided by Amer Safadi
during a telephone conference call on July 13, 2004. As a result, we are reporting a potential or
pending notification threshold exceedence in accordance with class II air operating permit
source identification number 0310021 for Wolf Creek Generating Station (WCGS).

This notification requirement is based upon exceedance of the 58-ton NOx threshold for four
consecutive calendar quarters. It is important to note that WCGS has only exceeded the 58-ton
NOx threshold for the first month (July) of the third calendar quarter of 2004. We therefore
considered this as a potential or pending exceedence rather than a confirmed permit
noncompliance. If our total cumulative NOx emissions remain above 58-tons for four calendar
quarters, we will make the required notification in accordance with our permit. Attachment I
provides the basis for this correspondence and the trending information for WCGS operating
permit limitation #1.

Please call Dan Williamson at (620) 364-8831, extension 4609, if you need more information.

KJM/dtw

Attachment
cc: Amer Safadi

Operating Permit Unit Supervisor

P.O. Box 411 / Burlington, KS 66839 / Phone: (620) 364-8831

An Equal Opomnunivy Employer MWFIHCNET



Attachment I to RA 04-0097I
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Air Emission Source ID Number 0310021
58-Ton NOx Notification Threshold

I. Basis Introduction

The present WCGS NOx emission level results primarily from the increased operation of
temporary emission sources being used to support new construction and site security
improvements necessary to comply with Department of Homeland Security requirements.
Because of the temporary nature of this circumstance, Wolf Creek Nuclear Operating
Corporation (WCNOC) believes our internal combustion engine NOx emissions will decline
in future calendar quarters. Additionally, based upon current emissions trending, WCNOC
does not anticipate exceedence of the 68-ton NOx permit limit.

11. WCGS NOx Emissions

The WCGS class 11 air operating permit for Emission Source ID Number 0310021 requires
monitoring and data recording of internal combustion engine operating hours. These hours
are limited to < 68-tons NOx per year based upon the Permit Limitation Item No. 1
inequality. The following data table is provided as a summary of WCGS NOx emissions.

WCGS NOx Emissions
(RollIng 12-Months)

Permanent Temporary Previous Year Total Tons
Date Sources 1 Sources' Total NOx2  NOx 3

August 91.80 2.09 83.77 10.12
September 92.44 2.09 85.49 9.04
October 97.64 24.34 85.89 36.09
November 100.78 25.92 86.50 40.20
December 101.42 25.92 86.97 40.37
January 101.99 26.96 87.57 41.38
February 102.72 32.85, 88.32 47.25
March 108.57 34.48 88.75 54.30
April 109.03 34.52 89.66 53.89
May 109.62 35.12 90.27 54.47
June 110.43 35.48 90.74 55.17
July 110.78 39.49 91.16 I

1. These values represent cumulative totals for the past 12 consecutive months.

2 These values represent cumulative totals for the same monthly interval during the previous year.

3. Total tons NOx is derived by following equality:
(Cumulative total past 12 months) - (cumulative total previous year) = Total Tons NOx I rolling 12 months
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MWkLF CREEKS' NUCLEAR OPERATING CORPORATION
Kevin J. Moles

NJ Manager Regulatory Affairs
(D DEC $ 0 20

RA 04-0160

oKansas Department of Health and Environment
t-4 Bureau of Air and Radiation

1000 SW Jackson, Suite 310
OTopeka, Kansas 66612-1366

Attention: Rick Bolfing, Permit Engineer, Air Permitting and Compliance Section

Reference: 1. Air Emission Source ID Number 0310021
2. Letter RA 03-0049, dated April 17, 2003, from Karl A. Harris to KDHE
3. Letter RA 04-0097, dated August 25, 2004, from Kevin Moles to KDHE

Subject: WCGS Clean Air Permit Modification Request

Dear Mr. Bolfing:

Wolf Creek Nuclear Operating Corporation (WCNOC) operates Wolf Creek Generating Station
(WCGS) in accordance with Reference 1, our facility class II air operating permit source
identification number 0310021. As identified in Reference 3, WCNOC reported that our facility
NOx emissions exceeded the 58-ton notification threshold specified in our permit in July 2004.

Based upon this circumstance and the desire to prevent an exceedance of the 68-ton NOx
permit limit, my staff reexamined our current WCGS permit conditions. From this review, we
have concluded that the permit does not accurately represent NOx emissions from temporary
units of <600 horse-power. Our calculations show that the NOx emissions from these units are
being significantly overestimated by our current permit. As a result, we believe that a permit
modification is warranted.

Additionally, my staff has concluded from discussions with you, that we are not providing
notification of initial operation of temporary units as intended by the Kansas Department of
Health and Environment (KDHE). Attachment #1 details our concerns and provides the basis
for which we believe this notification frequency change and permit modification request should
be approved.

I appreciate your consideration of this request. If you would like to discuss this request further
or if additional information is necessary, please contact Daniel Williamson at (620) 364-8831,
extension 4609.

Sincerely,

Kevin J. Moles
KJM/dlw
Attachment

P.O. Box 411 Burlington, KS 66839 / Phone: (620) 364.8831
An Equal Opportunity Employer M/FHCNVET



Attachment 1 to RA 04-0160

> Wolf Creek Nuclear Operating Corporation
m Air Emission Source ID Number 0310021

Basis for Permit Modification Request

Introduction

LnWCNOC is requesting that KDHE consider modification of the inequality presented as "Permit
-, Limitation Requirement #1" in our air emission source permit. We believe that this equation

does not accurately portray the NOx emissions from our temporary emission sources. The
basis for this concern and our proposed change is detailed below.

N
OIn addition, WCNOC is requesting that KDHE review our process for submittal of "Notifications
(7) of Initial Operation of Temporary Units." The basis for this concern and our request for

confirmation of a new strategy are also detailed below.

NOx Emissions from Temporary Units

WCNOC understands that KDHE developed the emission factors in our current permit using a
1995 Environmental Protection Agency (EPA) publication titled "Compilation of Air Pollutant
Emission Factors, AP-42 Fifth Edition, Volume Ih Stationary Point and Area Sources." It has
come to our attention that EPA has a new emissions model published in report titled "Exhaust
and Crankcase Emission Factors for Nonroad Engine Modeling - Compression-Ignition." This
EPA report number EPA420-P-04-009 (referenced as NR-009c) was dated April 2004. We are
requesting that KDHE utilize this new model as a basis for revision of our permit. The following
paragraphs describe our current permit and the specifics of our revision request

The WCNOC air emission source permit limits NOx emissions to <68 tons per year (t/yr)
through the Permit Limitation Requirement #1 inequality. This equation sums the product of
operating hours times an emission factor for each reciprocating engine on-site. Each
reciprocating engine is represented in the inequality as a variable as illustrated below:

A(0.09519 tlhr) + B(0.09519 t/hr) + C(0.013292 tlhr) + D(0.005438 t/hr) +
E(0.008458 tlhr) + F(0.00574 tlhr) + G(O.0031 t/hr) + H(0.0093 t/hr) +
1(0.0144 t/hr) + J(0.12 tlhr) + K(0.00028 t/hr) <68 t/yr

The WCNOC temporary emission sources are addressed under the following variables:

H = Yearly operating hours of a temporary diesel or gasoline engine of less
than or equal to 600 hp (or 450 kW)

I= Yearly operating hours of a temporary diesel or gasoline engine of more
than 600 hp (or 450 kW) but less than or equal to 1,200 hp (or 900 kW)

J Yearly operating hours of a temporary diesel or gasoline engine of more
than 1,200 hp (or 900 kW) but less than or equal to 10,000 hp
(or 7,500 kW)

WCNOC requests that KDHE utilize NR-009c to develop new emission factors for temporary
emission sources. We request that KDHE consider modifying variable H to address yearly
operating hours of a temporary diesel or gasoline engine of less than or equal to 50 hp. We
also request that KDHE add new variables for units in the following horse-power ranges:

Page 1 of 2



Attachment 1 to RA 04-0160

M = Yearly operating hours of a temporary diesel or gasoline engine of more
than 50 hp but less than or equal to 175 hp

N = Yearly operating hours of a temporary diesel or gasoline engine of more
than 175 hp but less than or equal to 600 hp

When specific engine horse-power ratings are factored into the calculation, we believe the
resulting NOx emission factors will be in the range between 0.0004 t/hr and 0.0055 t/hr.

WCNOC also requests that KOHE review the emission factors originally developed for
temporary emission sources addressed under variables I and J. We request consideration of
whether specific engine horse-power ratings can be factored into the inequality calculation and
whether emission factors presented in EPA publication AP-42 Chapter 3.4 would more
accurately represent these engines.

Notification of InItial Operation of Temporary Units

As identified in Reference #2, WCNOC routinely uses temporary air emission sources, such as
portable welders, air compressors and diesel generators, to supply electrical power or
pressurized air for plant operations. WCNOC maintains the majority of this equipment on-site
however, rented equipment of this nature is routinely utilized for high demand activities and
every 18 months during refueling outages.

Historically, it was our understanding that KDHE expected to receive a notification of initial
operation of a temporary unit for each and every physical location where this equipment was
operated. As a result in 2004, WCNOC provided notification of 45 instances where the same
equipment, all less than 600 horse-power, was used at various I6cabtions on-site. It has become
apparent from recent conversations with you that this notification strategy was not KDHE's
-intent. As a proposed resolution, WCNOC requests that KDHE *confirm in writing the
atceptability of the notification strategy offered in the following paragraph.

Beginning in January 2005, WCNOC would provide KDHE with a list of non-stationary
temporary air emission sources on-site at the beginning of the calendar year. This list would
include the equipment horse-power rating. Subsequent notifications of initial operation would
only be provided if WCNOC purchased or rented a new temporary emission source. These
subsequent notifications would be provided to KDHE in accordance with the 10-day time period
as currently specified within our air source operating permit. WCNOC would continue to be
responsible for tracking temporary air emissions source operating times on a monthly basis.

Page 2 of 2
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// Kevin J. Moles
O Manager Regulatory Affairs JUN 0 1209
/
2 RA 05-0068

o Kansas Department of Health and Environment
Bureau of Air and Radiation
1000 SW Jackson, Suite 310
Topeka, Kansas 66612-1366

Attention: Vick Cooper, Section Chief, Air Operating Permit and Compliance Section

Reference: Air Emission Source ID Number 0310021

Subject: Clean Air Permit Noncompliance

Dear Mr. Cooper:

In accordance with class II air operating permit, source identification number 0310021 for Wolf
Creek Generating Station (WCGS), Wolf Creek Nuclear Operating Corporation is reporting a
NOx emission noncompliance. This noncompliance was discovered following emission
calculations performed on June 1, 2005 which identified that WCGS discharged 68.14 tons
NOx during the past rolling 12 month period.

The permit limitation requirement, paragraph 1, provides an equation which caps WCGS NOx
emissions at <68-tons per year. The permit reporting requirements, paragraph 3a, instruct that
written KDHE notification shall occur the first working day following discovery of the
exceedance. The permit reporting requirements, paragraph 3b, instruct that a compliance plan
be submitted within 60 days of discovering the exceedance. My staff has already initiated a
dialog with Rick Bolfing, of your staff, on this permit noncompliance and the required
compliance plan content.

Please call Dan Williamson at (620) 364-8831, extension 4609, if you need more information.

KJM/dlw

PO. Box 411 / Burlington, KS 66839 1 Phone: (620) 364-8831
An Equal Opportunity Employer MJFJHCNET
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2Vice-President Oversight

3
2 WM 05-0030

O Kansas Department of Health and Environment
S Bureau of Air and Radiation

1000 SW Jackson, Suite 310
Topeka, Kansas 66612-1366

Attention: Vick Cooper, Section Chief, Air Operating Permit and Compliance Section

Reference 1: Air Emission Source Permit IDNumber 0310021
Reference 2: RA 05-0068, dated June 01, 2005, from Kevin J. Moles to

Vick Cooper - KDHE.

Subject: Air Emission Source Permit Compliance Plan

Dear Mr. Cooper:

In accordance with Wolf Creek Generating Station (WCGS) air emission source permit,
paragraph 3b, Wolf Creek Nuclear Operating Corporation is submitting the attached
compliance plan. This plan has been titled as Attachment 2. Reference 2 provided written
notification to your office of a NOx emission noncompliance at WCGS.

The permit limitation requirement, paragraph 1, provides an equation which limits allowed
WCGS NOx emissions at <68-tons per year. On June 1, 2005 we identified that WCGS
discharged 68.14 tons NOx during the past rolling 12-month period. As a result, WCGS has
prepared a compliance plan, which focuses on permit modifications and establishes a
regulatory commitment to prevent recurrence. This commitment is individually identified on
Attachment 1.

Please call Dan Williamson at (620) 364-8831, extension 4609, if you need more information.

Sincerely,

Matthew W. Sunseri

MWS/dlw
Attachments (2)

P.O. Box 411/ Burlington, KS 66839/ Phone: (620) 364-8831
An Equal Opportunity Employer M/F/HC/VET
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Attachment 1 to WM 05-0030

COMMITMENT SUMMARY

The following table identifies those actions committed to by Wolf Creek Nuclear Operating
Corporation in letter WM 05-0030. Any other statements in this submittal are provided for
information purposes and are not considered to be commitments. Please direct questions
regarding this commitment summary to Mr. Kevin Moles, Manager Regulatory Affairs at WCGS,
(620) 364-8831, extension 4565.

COMMITMENT Due Date/Event
WCNOC is submitting an air emission source permit compliance Ongoing
plan. This compliance plan includes a corrective action that
requests a permit modification.

WCNOC is proposing a new limit on auxiliary boiler usage and
commits to self-regulate the boiler's fuel consumption to no more
than 600,000 gallons per year.

Page 1 of I
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Attachment 2 to WM 05-0030

A; Wolf Creek Generating StationG
E: Air Emission Source Permit Compliance PlanD

I. Executive Summary0
-1, On June 1, 2005 Wolf Creek Generating Station (WCGS) exceeded an air emission source
/" permit limit by discharging 68.14 tons nitrogen oxides (NOx) during the preceding 12-month
2 period. This permit limits reciprocating engine emissions to <68 tons NOx per year. The permit

also limits auxiliary boiler fuel consumption to 3,100,000 gallons per year and limits overall
./ WCGS NOx emissions to <99 ton per year. In the event of a noncompliance, the permit
2requires submittal of a compliance plan.0
O A review of the permit modification history has revealed that an overly conservative assumption,

related to auxiliary boiler operation, was included in a 1996 WCGS permit modification request.
This issue is the single most significant factor in the present NOx noncompliance. Three
additional factors were identified that contributed to this noncompliance.

The compliance plan corrective actions focus on changes to the permit, which more accurately
reflect WCGS NOx emissions while maintaining flexibility forplant operations. Wolf Creek
Nuclear Operating Corporation (WCNOC) is submitting a regulatory commitment designed to
prevent recurrence as a compliance plan corrective action.

Page 1 of 5
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Wolf Creek Generating Station
E: Air Emission Source Permit Compliance Plan
D

II. Introduction
C1
C, WCNOC calculations have identified that WCGS discharged 68.14 tons NOx during the
(I preceding 12-month period. This value exceeds the WCGS permit limit of <68 ton per year for
2 NOx emissions. As a result, WCNOC has prepared this compliance plan, which describes

permit history, auxiliary boiler usage and root causes of the present noncompliance. The
compliance plan corrective actions focus on permit modifications and establish a methodology

2to prevent recurrence.

01 Ill. Permit History

Beginning before initial plant operations in 1985, the WCGS air emission source permit (source
identification number 0310021) has been through numerous iterations designed to control
emissions as plant configurations changed over time. A significant change occurred on
August 21, 1996, when WCNOC submitted a class II air operating permit modification request
(WO 96-0119) that proposed a new facility operating philosophy with regard to air emissions.
This document requested that KDHE set permit limitations on auxiliary boiler and emergency
diesel generator operation, which were designed to maximize operational flexibility while
keeping actual emissions below major stationary source thresholds. The following paragraphs
describe how the WCGS permit structure was changed to reflect the numeric limitations on
auxiliary boiler and emergency diesel generator operation as proposed by our 1996 permit
modification request.

The current class II operating permit has been structured to limit the WCGS NOx and sulfur
dioxide (SO2) potential-to-emit values to less than the major stationary source thresholds in
accordance with Kansas Administrative Regulation (K.A.R.) 28-19-540. By definition, a major
stationary source is any air pollutant source that has the potential-to-emit >100 tons per year of
any pollutant subject to state and federal air quality standards. The permit utilizes NOx as the
default limiting factor for emission control because WCGS has a higher potential-to-emit value
for this pollutant.

Effectively, the WCGS permit caps the combined NOx emissions from the auxiliary boiler and all
reciprocating engines, (diesel generators, air compressors, pumps etc.) to <99 tons per year.
The permit defines the phrase "per year" to mean any consecutive 12-month period. To achieve
this objective, it has been assumed that the auxiliary boiler has the potential-to-emit
approximately 32 tons NOx per year and the permit is structured to meet this goal by limiting the
boiler's fuel consumption to 3,100,000 gallons per year. The remaining 68 tons NOx have been
allocated to WCGS reciprocating engines (permanent and temporary). The permit limits the
combined operating hours for all reciprocating engines such that their potential-to-emit is
maintained at <68 tons NOx per year. WCNOC is responsible for monitoring auxiliary boiler fuel
consumption and reciprocating engine operating hours on a monthly basis to ensure that actual
emissions are below the applicable permit limitations. It is the <68 tons NOx per year permit
limitation for reciprocating engines that is central to the present WCGS NOx emission
noncompliance.

The following paragraphs describe recent auxiliary boiler usage and how current fuel
consumption compares to the potential-to-emit assumptions made in the 1996 WCGS permit
modification request.

Page 2 of 5
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C! Wolf Creek Generating Station
E. Air Emission Source Permit Compliance Plan

IV. Auxiliary Boiler Usage

C. WCNOC included the 3,100,000 gallon numeric limitation for operation of the auxiliary boiler in
I the 1996 WCGS class II air operating permit modification request. This value was based upon
2 the belief that maximum load operation of the auxiliary boile" could be required for the entire

duration of a worst case refueling outage at WCGS. The current permit limitation for operation
/ of the auxiliary boiler was based upon this very conservative assumption. It is also important to
S2 note the interrelationship between NOx emissions from the auxiliary boiler and reciprocating
Ci engines. Because WCNOC proposed a conservatively high potential-to-emit projection for the
0l auxiliary boiler, the operating hours for the reciprocating engines was lowered accordingly

5, thereby ensuring that the total facility NOx emissions would be maintained at <99 tons per year.

Figure 1, titled "Auxiliary Boiler Fuel Consumption", indicates, that since 1998 the auxiliary boiler
typically consumes <250,000 gallons of fuel per year. A new auxiliary boiler fuel consumption
value will be proposed at a later point in this document.

Figure 1
Auxiliary Boiler Fuel Consumption
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V. Root Causes of the Present Noncompliance

We believe that four issues are central to the present NOx noncompliance at WCGS. These
issues include the following:

1. Permit Conservatism (auxiliary boiler),
2. Permit Conservatism (NOx calculations for engines <600 horse power),
3. Homeland Security Construction, and
4. Refuel 14 Emissions.
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A.; Wolf Creek Generating Station

E:. Air Emission Source Permit Compliance Plan
D

The following paragraphs describe each of the root causes of the present NOx noncompliance.
0
6 1. Permit Conservatism (auxiliary boiler) - WCNOC has identified an issue related to permit

conservatism that we believe contributed to the present NOx noncompliance. This permit
2) conservatism was created by the 1996 assumptions for auxiliary boiler fuel consumption
3 described above.

2 2. Permit Conservatism (NOx calculations for engines <600 horse power) - In addition,
C1 WCNOC has identified that the permit overestimates NOx emissions for reciprocating engines
C1 of <600 horsepower. We submitted a permit modification request on December 30, 2004 to
5, address this issue (RA 04-160).

3. Homeland Security Construction - WCNOC has identified that Homeland Security
construction requirements implemented in 2004 have contributed to the present NOx
noncompliance. In response to the events of September 11, 2001, the Nuclear Regulatory
Commission implemented new security expectations for nuclear facilities. WCNOC responded
through on-site construction of multiple high integrity steel security posts and elevated steel
enclosures.

Homeland Security construction alone increased WCGS NOx emissions by more than
400 hours in 2004. This increase also contributed directly {o the exceedance of the 58-ton NOx
notification threshold reported to KDHE on August 25, 2004 (RA 04-0097).

While we believe this issue contributed to the present NOx noncompliance, the WCNOC
investment in Homeland Security construction is expected to be a one-time event. As a result,
the issue of Homeland Security construction will not be discussed further in this document.

4. Refuel 14 Emissions - WCNOC has identified that Refuel 14 NOx emissions have
contributed to the present NOx noncompliance. This is evident based upon an observed 20%
increase in diesel generator and other permanent emission source operating hours during
May 2005 as compared to similar intervals monitored since 1998. NOx emissions from
temporary equipment were also high during Refuel 14 when compared to previous refueling
outages.

These elevated monthly NOx emissions during Refuel 14, along with an already elevated NOx
value for the preceding 12-month period, contributed directly to the exceedance of the 68-ton
NOx noncompliance.

While we believe this issue contributed to the present NOx noncompliance, the Refuel 14
emission level has been considered an anomaly. As a result, the issue of Refuel 14 emissions
will not be discussed further in this document.

VI. Compliance Plan Corrective Actions

The compliance plan corrective actions provided below focus on changes to the permit. We
believe the proposed modifications will more accurately reflect WCGS NOx emissions while
maintaining our high standard for environmental stewardship and flexibility for plant operations.
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A Wolf Creek Generating Station
G Air Emission Source Permit Compliance Plan
ED

WCNOC is submitting a regulatory commitment designed to prevent recurrence as a
Q compliance plan corrective action.

6
./ 1. Permit Conservatism (auxiliary boiler) - WCNOC considers the permit conservatism
2 relative to auxiliary boiler fuel consumption to be the single most significant contributing factor in
3 the present reciprocating engine NOx noncompliance. As a result, we are proposing a new limit
./ on auxiliary boiler usage and commit to self-regulate the boiler's fuel consumption to no more
2than 600,000 gallons per year. Based upon historic maximum fuel demands and expected
C1 future boiler usage, we believe this fuel consumption value will support both outage and normal
Cl plant operations.S

Based upon this belief, WCNOC requests that KDHE consider the 600,000 gallons per year
value as the new auxiliary boiler fuel consumption limit. In addition, WCNOC requests that
KDHE increase the NOx emission limit for reciprocating engines based upon the new auxiliary
boiler fuel consumption value. WCNOC requests that these new changes be incorporated into
the permit modification request currently being developed by your staff.

We believe that making the single change to the auxiliary boiler fuel consumption permit limit
will prevent recurrence of the present reciprocating engine NOx noncompliance.

2. Permit Conservatism (NOx calculations for engines <600 horse power) - WCNOC
submitted a permit modification request (RA 04-0160) on December 30, 2004 intended to
address NOx emissions for reciprocating engines of <600 horsepower. WCNOC requests that
KDHE continue to pursue this change. We propose that the permit be modified in a fashion that
more accurately reflects NOx emissions from reciprocating engines of <600 horsepower.
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2.5 HYDROLOGY

The Wolf Creek nuclear generating station will be located east
of the proposed cooling lake in the Wolf Creek watershed. Figure
2.5-1 shows the site location with respect to the Neosho Ri~ver
basin in Kansas. Primary makeup water supply to the cooling lake
will be derived from the conservation pool of the John Redmond
Reservoir.

The Wolf Creek damn will be constructed about 5h strewn miles
k north-of the creek's confluence with the Neosho River to form
0the cooling lake with normal pool elevation of 1087 feet above 12

mean sea level (MSL). Natural topographical, hydrological and
1~riother physical features of the watershed are show;n on Figure

2.5-2.

The following subsections describe the site and its regional set-
ting for both surface and ground-water regimes. Water usage has
been discussed in Section 2.2.

2.5.1 Surface Water

2.5.1.1 Surface Hydrosphere

2.5.1.1.1 Wolf Creek Watershed.

Wolf Creek originates about three-quarters of a mile southwest of
Halls Summit and flows southward to the Neosho River. It is 26.6
stream miles long and drains about 35 square miles. The natural
stream gradient is about 7.4 feet per mile. The lower reaches
share a commnon floodplain with the Neosho River where Wolf
Creek's gradient approximates 3.7 feet per mile. The stream
channel is well defined and meanders considerably within rather
stable banks.

The Wolf Creek watershed is characterized by undulating to level
topography with moderate drainage gradients (approximately 38
feet per mile) near its headwater region. Differential erosion
of westward-dipping limestone and intervening shales and sand-
stones created the hilly terrain.

There are several farm ponds located in the watershed, both
natural and man-made. These are used particularly during dry
periods when stored water is all that is available; they also
serve as floodwater impoundments. The ponds are otherwise too
small to affect the hydrologic characteristics of the watershed.

Precipitation near the site has varied considerably from year to
year. The nearest precipitation measurement station to the site
is at Burlington. Data on average and maximum precipitation at
this station are presented in Table 2.5-1. The recorded precip-
itation averages about 38.0 inches annually with snowfall
averaging about 15.2 inches.

2.5-1 2.5-19/13/74 Revision 2
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2.5.1.1.2 Neosho River Basin

The Neosho River originates in Morris County, Kansas, and flows
south-southeastward through the state and eventually joins the
Arkansas River near Muskogee, Oklahoma. The major tributary to
the Neosho River above the site is the Cottonwood River, which
rises near the McPherson-Marion County line and joins the parent
stream about 6 miles east of Emporia, Kansas. Three major tribu-
taries to the Neosho River immediately downstream of the site are
Long Creek, Big Creek, and Turkey Creek (Figure 2.5-1). They
each drain areas greater than 70 square miles and join the main
river in the vicinity of Le Roy, Kansas.

The Neosho River drains 5,793 square miles and flows more than
300 river miles in Kansas alone. The headwater reach of the
basin is approximately 30 miles wide, then increases to about 80
miles to include the drainage system of the Cottonwood River, and
then decreases to about an average of 25 miles in width at the
state line. The floodplain of the Neosho River has attained a
maximum width of about 5 miles in the vicinities of Neosho Rapids
and Le Roy,. immediately upstream and downstream of the site area.,
respectively. However, a natural constriction is located in the
valley area near Burlington, where the floodplain narrows appre-
ciably to approximately three-quarters of a mile (Kansas Water
Resources Board, 1961; and U.S. Army Corps of Engineers, 1965).

In the upper reaches of both the Neosho and Cottonwood Rivers,
stream gradients exceed 8 and 6 feet per mile, respectively, but
then decrease to less than 2 feet per mile near Emporia, Kansas.
Near the site area, the channel gradient remains at about 1.5
feet per mile, being largely controlled by outcropping limestone
and shale (Kansas Water Resources Board, 1961; and U.S. Army
Corps of Engineers, 1965). Some parts of the headwater area are
at elevations over 1500 feet above mean sea level (MSL), while
the river channel at the state line is 757 feet above MSL. The
river-channel elevation near the mouth of Wolf Creek is about
978 feet above MSL. The river banks are rather stable and
.usually covered with brush and trees (U.S. Army Corps of
Engineers., 1965).

Mean annual precipitation over the Neosho River basin area in
Kansas varies from about 28 inches near the headwater region of
the Cottonwood River to about 42 inches near the state line
(U.S. Army Corps of Engineers, 1965). The average annual snow-
fall in the Upper Neosho River Basin is about 18 inches (U.S.Army
Corps of Engineers, 1958).

Council Grove, Marion Lakes, and John Redmond Reservoir are
three major surface water impoundments within the Upper Neosho
River Basin which exist for flood control and low-flow augmenta-
tion. A fourth reservoir, Cedar Point Lake, is now in the final
stages of design and will be constructed sometime in the future.
There are numerous farm ponds in the site region, but they do
not affect the hydrologic regime of the Neosho River.

2.5-2
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6_ 2.5.1.2 Flow Characteristics

#2.5.1.2.1 Wolf Creek

0;• Wolf Creek is ungaged, and no records of streamflow are available.
Streamflow in Wolf Creek was extrapolated from U.S. Geological
Survey gaging records obtained at Council Grove, Strawn and Iola
on the Neosho River, and at Madison on the Verdigris River, taking
into consideration the proper adjustments for the respective
drainage areas. The gaging stations are in the adjacent general
area of the Wolf Creek drainage; streamflow data for a sufficient

0 period were available for allowing the extrapolation to be made.
The intensities of streamflow at the above gaging stations were
computed, and an average intensity was applied to the drainage
area of Wolf Creek. Estimated monthly streamflows for Wolf Creek
at its confluence with the Neosho River are listed below:

January - 400 acre-feet July - 2,800 acre-feet
February - 510 acre-feet August - 560 acre-feet
March - 940 acre-feet September - 980 acre-feet
April - 1,050 acre-feet October - 805 acre-feet
May - 1,575 acre-feet November - 420 acre-feet
June - 1,710 acre-feet December - 280 acre-feet

The estimated average monthly flow is about 1020
acre-feet (17.0 cubic feet per second).

Though the flow for a part of September may be very low, as noted
in Section 2.5.3.1.1.2, Wolf Creek has a higher average streamflow
during September than in December, as indicated in the above table.
This estimated higher September flow is due to the higher precipi- 1
tation and greater thunderstorm activity in September than in
December in the drainage area of Wolf Creek. These relationships
are indicated by the monthly average and maximum precipitation at
Burlington, Kansas (Table 2.5-1), and the monthly and annual
thunderstorms at Wichita, Kansas (Table 2.6-13).

Magnitudes and probabilities of natural daily flows for Wolf
Creek were also estimated from calculated daily-flow duration
curves developed for Salt Creek (Kansas Water Resources Board,
1959) using the appropriate drainage-area ratio as discussed
above. Figure 2.5-3 represents an estimated duration curve for
natural daily flows of Wolf Creek at its mouth.

Rather severe droughts of various durations have occurred in the
site region. The most severe drought of record lasted from
November, 1951 through March, 1957 (Kansas Water Resources Board,
1967a). Wolf Creek ceased to flow altogether during much of this
period. Ground water contributes little to austain streamflow in
this region during periods of little or no surface runoff (Kansas
Water Resources Board, 1960). The estimated 7-day, 10-year, low
flow of Wolf Creek would be 0 cubic feet per second (cfs) (Kansas
Water Resources Board, 1960).

7/22/74 Revision 12.5-3 9/13/74 Revision 2
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Wolf Creek is characterized as an effluent stream (i.e., gaining
water from the ground water system). The ground water and piezo-
metric levels in the geologic units having hydraulic continuity
with Wolf Creek, and underlying and adjacent to Wolf Creek, are
higher than Wolf Creek. Figure 2.5-7 shows a generalized east-
west cross section through the plant site. In this illustration,
the water table in the alluvium and the weathered bedrock slopes
toward Wolf Creek as does the piezometric surface in the Platts-
mouth Limestone Member and in the Toronto Limestone Member. The
weathered bedrock and the alluvium are the only two water table
units, and the Plattsmouth Limestone and the Toronto Limestone
Members are the only two artesian strata outcropping along Wolf
Creek that are potential domestic or stock water sources of supply.
The water table and the potentiometric gradients slope toward
Wolf Creek, thus indicating discharge to Wolf Creek. Because of
the low permeability of the weathered and unweathered bedrock
strata, there are only small quantities of ground water leakage to
Wolf Creek.

2.5.1.2.2 Neosho River

Streamflows of the Neosho River near WCGS-l have been completely
regulated since the operation of John Redmond Reservoir began in
1963. Flows at gaging stations near Iola, Chanute, and Parsons,
about 55, 69, and 138 river miles, respectively, downstream of

1Wolf Creek's mouth, reflect this regulation. Natural and regulated
streamflow data for the Neosho River are shown in Tables 2.5-la
and 2.5-lb, respectively. Discharge-frequency curves for the
gaging stations at Iola and Parsons, based on upstream reservoir
regulation, have been developed by the U.S. Army Corps of Engineers
and are reproduced on Figure 2.5-4. Curves for the John Redmond
damsite and for the stage gage at Le Roy are also included. The
channel capacity of the Neosho River near the site is approximately
16,000 cfs; it can be expected that with floods of recurrence
intervals of about 16 years or greater, bankfull discharges would
be exceeded, but due to the topography and expected level of the
floods, the plant or related facilities should not be endangered.

There are no records of severe flooding due to stream or river
ice formation in the site region, or of ice-jams affecting reser-
voir operation. On a historical basis, any severe ice-jam flood
potential can be considered minimal.

The Kansas Water Resources Board calculated hydraulic geometry
parameters for the Neosho River at two gaging stations downstream
of the site for streamflows of 50 and 80 percent duration, and
also for average discharges (Kansas Water Resources Board, 1971b).
These stream parameters are reproduced in Table 2.5-2 and reflect
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unregulated flows. In addition, in-channel hydraulic geometry
parameters for average discharge of the Neosho River near Chanute
are included for comparison, but reflect streamflows regulated by
John Redmond Reservoir. The regulated period of record from
October 1, 1964 through September 30, 1972 was used to define
these parameters.

The Neosho River may also be characterized as an effluent or
"gaining" stream. Figure 2.5-6 shows water table contours within
a radius of 5 miles of the site. The configuration of the contour
lines indicates ground water discharges to the Neosho River.
Because of the low permeability of the weathered bedrock and
associated rock units, the quantity of ground water discharging
to the Neosho River is small.

Furthermore, based on several cross sections showing ground-
water gradients sloping toward the Neosho River, the river
appears to be gaining ground water below John Redmond Reservoir
to at least as far as Iola, Kansas, the furthest downstream place
studied (O'Connor, 1974, and Stocking, 1974).

The Neosho River, during periods of low flow, derives almost all,
if not all, its flow from ground water discharge. November 1950
was chosen as representative of a low-flow period for the Neosho
River as there was probably little phreatophyte water consumption,
and probably no surface water inflow to and no diversion outflow
from the reach between New Strawn and Iola. The mean daily dis-
charge was 200 cfs at.New Strawn and 224 cfs at Iola (U.S. Geolo-
gical Survey, Water Supply Paper 1177). The difference of 24 cfs
probably represents a-reasonable-appraisal of-ground-water inflow
to the Neosho River through the reach from New Strawn to Iola.

Low-flow augmentation by John Redmond Reservoir has and will be
dependent upon immediate and downstream water requirements in-
cluding those required for plant operation. Determining low-flow
probability of the Neosho River near the site region would there-
fore be impractical because any potential natural low-flow would
be augmented by available reservoir storage. Minimum in-flows
to John Redmond Reservoir would also be provided from the major
upstream reservoirs. At.present, the firm release from the John
Redmond Reservoir during either a 2 percent or a 5 percent chance
drought is 76 cfs and 105 cfs respectively (Kansas Water Resources
Board, 1967a).

Le Roy is the nearest municipal water user downstream of Wolf
Creek watershed. The location of Le Roy's water intake is about
14 river miles downstream of the Wolf Creek - Neosho River
confluence, and south of the municipal water treatment plant at
the southwest corner of town (in Le Roy township). The structure
is one 6-inch pipe for which there is a pumping capacity of 150
gallons per minute(Brownfield and Hamlin, Personal Communication,
1973). Other surface-water users downstream of Le Roy and within

* approximately 50 miles of the site area are included in Tables
2.5-3 and 2.2-13. As of 1966, there were 39 irrigation diversion
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points with surface-water rights (Kansas Water Resources Board,
1967b) along the Neosho River from the mouth of wolf Creek to a
point approximately 50 miles downstream.

2.5.1.3 Capability of John Redmond Reservoir to Supply Makeup
Water

The primary source of makeup water supply to the cooling lake
system will be that available from the conservation pool of John
Redmond Reservoir after primary low-flow requirements have been
met. Additional makeup water will be natural runoff from the
watershed area and direct precipitation on the cooling lake sur-
face. The area versus capacity curve for this reservoir is
illustrated on Figure 2.5-5.

Section 2.5.1.1.2 describes the Neosho River Basin. The locations
of the John Redmond and Council Grove Reservoirs on the Neosho
River, and the Marion Reservoir on the Cottonwood River are
presented on Figure 2.5-1. A systems analysis was made for the
operation of the three existing reservoirs to simulate the fluc-
tuations of the John Redmond Reservoir water levels during the
period 1951-1960, which contains the regional period-of-record
drought. This analysis was made to determine the ability of John
Redmond Reservoir to supply 41 cfs of makeup water during drought
to Wolf Creek Generating Station. The upstream reservoirs, Marion
and Council Grove, were considered in the John Redmond Reservoir
analysis for the period 1951-60 to determine the additional
inflows to John Redmond Reservoir from the monthly outflows of
these reservoirs.

The following information is taken from the Reservoir Regulation
Manual for Council Grove, Marion and John Redmond Reservoirs

2 (U.S. Army Corps of Engineers, 1969) to describe briefly some
2of the related aspects pertaining to this analysis.

Council Grove, Marion, and John Redmond Reservoirs are integral
units in a four-unit system which includes the authorized Cedar
Point Reservoir. This system is a part of the multiple-purpose
plan for flood control and allied water uses on the Arkansas
River and tributaries in Kansas, Arkansas, and Oklahoma. A
comprehensive description of the various aspects of these three
reservoirs is given in the Regulation Manual.

The purposes of the conservation storage in all these reservoirs
are to maintain the water quality requirements downstream, to
meet the-present and future water supply demands for municipal
and industrial purposes, and to maintain the capacity lost in the
reservoirs due to sedimentation.

In the analyses, the elevation-capacity information, after 50
years of sedimentation, was considered for John Redmond Reservoir
only. By comparing the conservation storage capacities shown in
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Table 2.5-3a, it is clear that the percentage loss of storage
due to sedimentation for the Council Grove and Marion Reservoirs
is much smaller than that for John Redmond Reservoir and, there-
fore, the initial elevation area-capacity information was used.
A computer program was used to simulate the operation of the
different reservoirs separately.

No channel losses were considered in this analysis as they are

assumed to be small. The U.S. Army Corps of Engineers, Tulsa
District, was contacted and they also seem to be of the opinion
that for the drought analysis, the channel losses in the Neosho
River could be assumed to be small (U.S. Army Corps of Engineers,
1974). Seepage from all the Corps reservoirs was assumed to be

kn zero, as recommended by the Corps of Engineers.

A detailed description of the analysis performed on different
reservoirs, together with the results is presented in the
following sections.

2.5.1.3.1 Simulation of Marion Reservoir Operation

The estimated monthly natural inflows, the area-elevation-capacity
information, and the required minimum flow releases for water
quality purposes at Emporia, Kansas were taken from the Reservoir
Regulation Manual for Council Grove, Marion, and John Redmond
Reservoirs, Upper Grand (Neosho) River, Kansas (U.S. Army Corps
of Engineers, 1969). The estimated monthly natural inflows are
presented in Table 2.5-3b.. The area-elevation-capacity informa-
tion is presented on Figure 2.5-4a and in Table 2.5-3c. The 1 2
monthly rainfall data for the period -1951-1960 were obtained
from National Weather Service Climatological Reports for Marion
Station (Table 2.5-3d) (U.S. Department of Commerce, 1895-1965).
Because the natural evaporation data for the area near Marion
were not available, the natural evaporation data as obtained at
Fall River Dam, Kansas, were used (Table 2.5-3e).

Marion Reservoir, with about 82,000 acre-feet of conservation
storage, will provide 3 million gallons per day for municipal
and industrial purposes. Marion Reservoir also has storage
for water quality releases averaging no more than 5.5 cfs (U.S.
Army Corps of Engineers, 1969). The average monthly release
of 5.5 cfs was used in the analysis.

A computer program was used to simulate the operation of the
reservoir. In the program only water quality releases were con-
sidered to determine the releases downstream which would be used
as part of the inflows to the John Redmond Reservoir. No part of
the water supply storage releases from a future municipal or
industrial user that might enter the river downstream and thus
result in a larger stream flow were taken into account.
The conservation pool elevation of 1350.5 feet was used both as
the starting elevation and the normal pool elevation. The0
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monthly downstream releases from the Marion Reservoir obtained
from the above analysis are presented in Table 2.5-3f. The
release during a drought was calculated to be 5.5 cfs.

2.5.1.3.2 Simulation of Council Grove Reservoir Operation

All the data, except rainfall, necessary for the simulation of
the operation of the Council Grove Reservoir were obtained from
the sources mentioned above. Table 2.5-3g gives the estimated
monthly natural inflows into the Council Grove Reservoir.

The Council Grove Reservoir provides for 50,100 acre-feet of
conservation storage, which includes 24,400 acre-feet for future
water supply. The monthly minimum releases for water quality
from Council Grove as specified by the Public Health Service
(U.S. Army Corps of Engineers, 1969) were used (Table 2.5-3h).

The area-elevation-capacity relationship is presented on Figure
2.5-4b and in Table 2.5-3i. Natural evaporation data from Fall
River Dam, Kansas (Table 2.5-3e) were used because no evaporation
data were available for Council Grove Station. Rainfall data were
taken for the National Weather Service Station at Council Grove,
Kansas, and are presented in Table 2.5-3j. A computer program
similar to that used for the Marion Reservoir analysis, using the
same assumptions regarding water quality and water supply storage

2 releases, was used to simulate the operation of the reservoir.
The conservation pool elevation of 1274.0 was used both as the
starting elevation and as the normal pool elevation. The monthly
downstream releases from the Council Grove Reservoir as obtained
from the analysis are presented in Table 2.5-3k. The release
during a drought is shown in Table 2.5-3h.

2.5.1.3.3 Simulation of John Redmond Reservoir Operation

The total drainage area above the John Redmond Reservoir damsite
on the Neosho River is 3,015 square miles. Out of this, Marion
and Council Grove Reservoirs control 200 and 246 square miles,
respectively. Hence, the net drainage area that directly con-
tributes to the John Redmond Reservoir is 2,569 square miles.
Precipitation data were obtained from Climatological Reports for
the Station at Burlington, Kansas, and are given in Table 2.5-31.
Natural evaporation data from Fall River Dam Station were used
(Table 2.5-3e).

The estimated monthly inflows into John Redmond Reservoir for
the period 1951-60 (U.S. Army Corps of Engineers, 1969) are
presented in Table 2.5-3m. Adjusted inflows for the net
drainage area of 2,569 square miles were used in the analysis
(Table 2.5-3n) and releases from the upstream Marion and Council
Grove Reservoirs were considered as additional inflows into the
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John Redmond Reservoir (Table 2.5-3f and 2.5-3k). Area-elevation-
capacity information is given on Figure 2.5-5, and Table 2.5-3o9~ gives the elevation-capacity information after 50 years of sedi-
mentation (U.S. Army Corps of Engineers, 1958) as used in this
analysis. Releases of water for both water rights and water

I, quality were considered. The maximum releases from the reservoir
for water rights were obtained from Kansas Water Resources Board
(Kansas Water Resources Bcard, 1973) and are given in Table 2.5-3p.
According to the law, water rights releases are only obtained from
inflow, never from reservoir storage. In the analysis, whenever
the natural adjusted inflows into the reservoir were less than
the water rights requirements, releases for water rights were
taken as equal to the inflows. Releases for water rights, there-

kn fore, were never made from the reservoir storage. The water
rights actually used in the analysis, after the above described
adjustment is made, are shown in Table 2.5-3q.

Table 2.5-3r shows the minimum releases for water quality required
at Chanute, Kansas, as specified by the Public Health Service
(U.S. Army Corps of Engineers, 1969). The drainage area of
the Neosho River at Chanute, 69 miles downstream of John
Redmond Reservoir dainsite, is 4,195 square miles. The local
drainage area (between John Redmond Reservoir damsite and Chanute)
that contributes to the flows at Chanute is 1,180 square miles.
The estimated flows at Chanute derived from this local drainage
area were based on the inflows into John Redmond Reservoir.
Whenever these local flows at Chanute were more than that re- 1 2
quired for water quality requirements, no releases from John
Redmond Reservoir were made for water quality purposes. Other-
wise, the releases from John Redmond were made so as to satisfy
the water quality requirements at Chanute. The actual water
quality releases used for the analysis after the above adjustment
are presented in Table 2.5-3s. Both water rights and water
quality required flows are released simultaneously from the
reservoir.

The makeup water to be withdrawn from John Redmond Reservoir for
the WCGS will be 41 cfs when the pool elevation in John Redmond
Reservoir is below the conservation pool elevation of 1039.0
feet, and will vary to a maximum of 120 cfs when the pool eleva-
tion is at or above 1039.0 feet.

The conservation pool elevation of 1039.0 feet is considered as
the initial water surface elevation for the simulation of the
reservoir operation. After satisfying the water rights, water
quality, and makeup water requirements, any excess water above
the conservation pool level of 1039.0 feet is assumed to be
released downstream. The pertinent date for the three reservoirs
are given in Table 2.5-3a.I
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Figure 2.5-5a shows the simulated water surface fluctuations in
John Redmond Reservoir for the period 1951-1960 which includes
the period-of-record drought of 1952-1957. This drought is
estimated to have a recurrence interval of 50 years. The minimum
water surface elevation in the John Redmond Reservoir during the
period of drought would be 1030.30 feet; this elevation is well
above the reservoir bottom elevation of 1C20.00 feet.

21
This analysis shows that the John Redmond Reservoir is capable
of supplying 41 cfs to the Wolf Creek cooling lake during the
period-of-record drought.

0

0
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2.5.2 Ground Water

U2.5.2.1 Formational Hydrogeologic Characteristics

Small quantities of ground water are regionally available from
three types of rock within a 50-mile radius of the site:i

1. The alluvial deposits in the river valleys;
kn

2. The shallow soils and weathered bedrock; and

3. The deep bedrock.

irt The rocks in the region strike to the north and dip gently west-
ward from 10 to 30 feet per mile.

2.5.2.1.1 Alluvium I
The alluvium in the region is composed of silt, sand and gravel..
Yields from wells tapping the alluvium are generally greater3
than from regional rock material. The Neosho River flows south-
east through Morris, Chase, Lyon, Coffey, Anderson, Woodson,
Allen and Neosho Counties, and passes within three miles of the
site. The width of the alluvium in the valley ranges from about
one to 10 miles. other alluvial aquifers are associated with
the Marias des Cygnes River Valley in Osage, Franklin, Miami,
Anderson and Linn Counties; the Verdigris River in Lyon, Greenwood,
Woodson, Elk and Wilson Counties; and the Osage River in Bourbon
County adjoining the State of Missouri.

The alluvium along the Neosho River in Coffey, Woodson and Allen
Counties is thin, probably less than 20 feet, has a water-producing
potential of less than 100 g-pm (gallons per minute) to wells, and
does not have any irrigation, industrial, commercial, or public
supply wells withdrawing water downstream from the confluence with
Wolf Creek (Kansas Water Resources Board, 1967b, Stocking, 1974
and Miller, 1974). The alluvium receives recharge mainly from 3
precipitation and from discharge from the bedrock strata. The
alluvium discharges ground water to the Neosho River. There are no
large withdrawals of ground water to create water-level declines
in the alluvium. Therefore, water from the Neosho River is not
being artificially induced into the alluvium because of a gradient
reversal. Because the potential for obtaining sufficient quan-
tities of water for irrigation from the alluvium is low, it is
unlikely that significant irrigation withdrawals will be developed
in the future.

High-water conditions of the N~eosho River are not likely to affect
ground-water conditions significantly. First of all, normal
seasonal increases in river stage will result in an increase in
bank storage (water absorbed into the banks of the stream channel)
in the alluvium that would result in a return in whole of the
water back to the river as the stage falls. The actual horizontal
migration of river water back into the alluvium under these condi-
tions would be in the order of up to 100 to 200 feet at the most.
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The high volume of runoff during high tiver stage would dilute
any blowdown effluent that might recharge the shallow ground water I
during that period.

Secondly, the flood control dams at Council Grove, Marion, Cedar
Point and John Redmond reservoirs assist in alleviating the
severity of flooding. The July 1948 flood, selected as an inter-
mediate flood by the Corps of Engineers (1965), would not have
flooded Neosho Falls had the flood control dams been constructed.
Thus, privately-owned water wells in the community of Neosho Falls
would not now (1974) be affected by a flood of the July 1948
magnitude. Finally, there are few residences and wells on the
flood plain of the Neosho River. Commonly, by the time a flood
occurs, ground-water levels in areas subject to inundation have
risen in response to precipitation, and the soils are saturated
so that there is little available room for additional recharge
from the flood waters. Most of the flood waters retreat by runoff
as the stage falls. Extremely high dilution of any blowdown
effluent would preclude a deterioration of ground water-quality
by recharge of flood waters.

In conclusion, the ground-water system contributes water to the
Neosho River, an effluent stream, from John Redmond Reservoir
to at least as far downstream as Iola, Kansas (the furthest
downstream place studied). Other than the supply well of the
Town of New Strawn, located above the confluence of Wolf Creek and
the Neosho River, there are no irrigation, industrial, commercial
or public supply wells tapping the alluvium along the Neosho River
as far downstream as Iola, Kansas. Thus, there are no wells of
sufficient capacity to reverse the natural ground-water gradient
to the Neosho River by deep drawdown caused by heavy pumping.
Although high seasonal river stages occur, they usually result in
an increase in bank storage, which returns to the river when
the river stage falls. There are probably no domestic or stock
wells that would be affected by normal high seasonal stages of the
Neosho River at least as far downstream as Iola, Kansas. There-
fore, the discharge of any effluents to the Neosho River is not

31 expected to contaminate the shallow ground-water system.

2.5.2 .1.2 Soil and Weathered Bedrock

The soil and weathered bedrock is composed of weathered shales,
siltstones, sandstones, and limestones and the soils derived
from them. The weathered materials usually have some of the
characteristics of the parent rock. The weathered zone, which

31 may be as deep as about 20 feet in places, may locally yieldsmall quantities of water to wells.

Yields from wells in the weathered zone range up to 10 gallons
per minute in the region (Bayne and Ward, 1967), and are generally
used domestically and for livestock. Recharge to the weathered
zone is from local precipitation. Discharge is into the allu-
vium and streams in addition to local wells.
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Water levels in the wells and shallow piezometers show that the
shallow ground-water table closely resembles the topographic 1
surface within a 5-mile radius of the site area, as shown on
Figure 2.5-6. 3

The permeability values presented for the geologic strata in
Tables 2.5-4 and 2.5-5 represent estimated horizontal permeabi-
lities. The actual vertical permeabilities are probably several
orders of magnitude less than the horizontal permeabilities shown.
There are however no accurate means to approximate the ratio of

(D9 the vertical to the horizontal permeability using existing data.
L- The vertical permeability can best be determined from laboratory

tests. Laboratory tests of samples will only be reliable if the
samples are consolidated and relatively undisturbed.

The methods and techniques utilized in the determination of the
in situ permeabilities are outlined in Sections 2.5.6.1.2 and
2.5.6.2.2.3 of the Preliminary Safety Analysis Report for the
Wolf Creek Generating Station.

The surficial materials are composed of weathered bedrock and
residual soils. Permeability is primarily dependent upon the 3
intensity of weathering of the parent rock. Near and at surface,
the weathered limestones are vuggy and exhibit a much higher
permeability than do the weathered shales. The sandy facies
of the Jackson Park Shale Member commonly has an appreciably
higher permeability than does the shaley facies. The depth of
the weathered zone on the hill tops and upper hill slopes is
less than the depth of weathering in lower, flatter areas where
ground water accumulates.

Generally, the surficial weathered zone in the upper 5 to 10
feet is comprised of residual clayey soils (from shale parent
rocks) with numerous root holes, insect burrows and animal
burrows. Desiccation and soil creep have opened minute cracks.
These openings provided water channels that allow the rapid in-
filtration of water. As infiltration continues, internal scour
produces detached particles that gradually clog the narrowest
parts of the water passages, and swelling of the desiccated clay
particles further reduces the effective size of the openings. In
response to recharge, the coefficient of permeability decreases
to a small fraction of its "dry" or initial value.

The weathered bedrock (excepting limestone) has a greater per-
meability than does the overlying soil zone, where saturated.
Table 2.5-5 provides a summary of the permeabilities of the bed- 13
rock as related to depth. The permeability values were broken
down according to depth because of the variation with depth.
The column labeled 0 to 20 feet provides a tabulation of the per-
meabilities (essentially horizontal permeabilities) of the various
strata where they lie close to the surface and form the weathered
bedrock. The permeabilities of the deeper bedrock (greater than
20 feet) are generally lower in value and are representative of
the unweathered bedrock.
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As indicated on Tables 2.5-4 and 2.5-5, the numerous unweathered
3 shale units in the area retard the vertical movement of water.

Hence, they greatly reduce the vertical permeability and
restrict water flow to two dimensions. In the site area, the in
situ permeabilities obtained for the deeper bedrock strata are
essentially horizontal permeabilities. During the various in situ
tests, the shales restricted water flow in the vertical direction
and the water, taking the path of least resistance, flowed
radially and horizontally out from the tested interval.

Briefly, the numerous shale units and residual soils, because of
their horizontal bedding structure, have permeabilities in the
vertical direction of several orders of magnitude less than in
the horizontal direction. The in situ permeability tests per-
formed were adequate for measuring these values, and the horizon-

31 tal permeabilities obtained are presented in Tables 2.5-4
and 2.5-5.

2.5.2.1.3 Consolidated Bedrock

The sandstone and limestone bedrock below the weathered zones
1 in the region yield small quantities of water to wells (Merriam,

1963; and Bayne and Ward, 1967). Their stratigraphy and lith-
ology are described in Section 2.4.6.1; a detailed site strati-

3 graphic column is presented on Figure 2.4-9. The strata as
determined from borehole data range upwards from the Lansing
Group (Missourian stage) of the Pennsylvanian system. The yield
of water from wells in these rocks ranges from one to 10 gallons 0
per minute (Bayne and Ward, 1967). Practically all recharge
from rainfall and runoff occurs where the formations crop out
at the surface. In the subsurface, they are commonly overlain

1 j by shales and siltstones which partly confine and inhibit or
retard the vertical movement of water.

Only a few of the deeper bedrock units have any appreciable
permeability; four of them are described in the following
paragraphs. There are no published reports on aquifers in
Coffey County; a summary of the potential local water yielding
characteristics of the bedrock strata are given in Table 2.5-4.

The Plattsmouth Limestone Member of the Oread Formation is a
fine-grained, medium bedded, fossiliferous, slightly fractured
limestone with thin shale and silty clay layers. It is from 11
to 14 feet thick. It commonly yields less than 1 gallon per
minute of water to wells. It commonly has vertical fractures
near the surface when weathered.
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The Plattsmouth Limestone Member, which is semi-confined by the
overlying Heumader Shale Member, exhibits a slight seasonal
artesian head in piezometers located in the plant site area,
as in response to heavy precipitation. The piezometer water
levels in the Plattsmouth Limestone Member may seasonally be
slightly above the top of the unit.

The top of the Plattsmouth Limestone at the plant site is at an
elevation of about 1065 feet. The piezometric surface of ground
water in the Plattsmouth Limestone has ranged in elevation from
1064 to 1069 feet, the fluctuations being caused by variations
in rainfall. The undisturbed piezometric level is about 1068
feet (Figure 2.5-8). The estimated (conservative) permeability
of the Plattsmouth Limestone is very low (2.3 x 10-b cm/sec ,
Table 2.5-4. At the plant site the Plattsmouth Limestone Member
is unweathered as it is protected by the overlying Heumader
Shale Member. Further to the south, where the Plattsmouth is
overlain by only a thin layer of shale or is exposed at the
surface the Plattsmouth may be weathered and its permeability
is slightly greater.

11 3

3

3

3
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•'" The Toronto Limestone Member of the Oread Formation is 14 to
19 feet thick, and is a fine-grained, thin to thick-bedded lime-
stone with thin shale layers and fossil fragment beds. There
are pinpoint vugs. Yields to wells are estimated to be less than
2 gallons per minute.

The Toronto Limestone crops out east and south of the plant site.
Discharge from this formation occurs in the valley of Wolf Creek.
The relatively impermeable nature of the overlying shale units
retards vertical water movement except where the depth of

Q weathering has extended downwards through the shale. In the 1 3
vicinity of the site there exists a semi-artesian head in thej 1

kn Toronto Limestone at about elevation 1054 (Figure 2.5-9).

The Ireland Member of the Lawrence Formation is a fine-grained,
calcareous sandstone with interbedded siltstone and laminated
with clayey shale layers. It has some fractured zones and coal
seams and is from 40 to 117 feet thick. It yields small quan-
tities of water to wells, estimated to be less than 0.5 gallon
per minute. The formation exhibits an artesian head at about 3
elevation 1049 in the vicinity of the site (Figure 2.5-10).
It does not crop out in the valleys of nearby drainage areas.
Most recharge into the Ireland occurs where it is exposed to land 1
surface, approximately 6 to 10 miles east of the site.

The Tonganoxie Sandstone Member of the Stranger Formation ranges
* from 42 to 142 feet thick, and is a fine-grained, slightly cal-

careous, micaceous sandstone interbedded with shale and siltstone.
It has some vertical fractures. It yields to wells small to
moderate quantities of water estimated at about 3 gallons per 3
minute.

2.5.2.2 Ground-Water Recharge and Discharge

2.5.2.2.1 Recharge and Discharge in Alluvium and Weathered
Bedrock 1

Recharge to the alluvium is from rainfall and the rivers during
periods of runoff. Discharge is to the rivers as the ground- 1
water table in the alluvium is normally above the river surface.
Within a 20-mile radius, the towns of New Strawn and Hartford
obtain water from an alluvial aquifer (Figure 2.5-11).

Recharge to the weathered rock aquifer is from rainfall and
vertical percolation through the soils. The rate of infiltration
is high, as demonstrated by the high degree of correlation be-
tween rainfall and water levels (Figure 2.5-12). During periods
of drought, water levels in.the weathered rocks drop signifi-
cantly (Broeker and Fishel, 1961).

A well inventory (Table 2.2-10) shows that there are 142 dug
* wells within a 5-mile radius. These wells constitue an arti- 2

ficial discharge from the weathered bedrock.
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2.5.2.2.2 Recharge and Discharge in Consolidated Bedrock
Strata

There is some cross-bed leakage and recharge to the bedrock
strata as deep as the Toronto at the plant site. In the deeper
bedrock strata, recharge is essentially by rainfall and runoff
where the formations crop out at the surface east of the pro-
posed site. Pressure tests show that the shale zones have
very low permeability about 40 feet below land surface (Table

3 1 2.5-5). The semi-artesian heads observed in the Plattsmouth
Limestone below the weathered bedrock indicate the shale beds
partly confine and retard the vertical movement of water from
and to the limestone beds. The ground water frequently discharges
from units lying within 30 to 50 feet below the stream beds
in the low lying areas. During the boring program, none of the
formations yielded more than 2.0 gallons per minute in a 3-inch

31 test hole. The permeability was determined by falling head
permeameter tests in the piezometers having slotted intervals
for the various formations (Table 2.5-5).

2.5.2.3 Ground-Water Hydraulic Gradients

1 I Potentiometric contour maps for the Plattsmouth Limestone,
Toronto Limestone, and the Ireland Sandstone are shown on
Figures 2.5-B through 2.5-10, respectively. The locations of the
B-series piezometers are shown on Figure 2.5-13. The locations
of the P-, HS-, and ESW- Series piezometers are shown on Figure
2.5-13a. A summary of water levels of each B-series piezometer
is given in Table 2.5-6. A summary of the P-, HS-, and ESW-
piezometer water levels is given in Table 2.5-6a.

Fluctuations in shallow piezometers (Figure 2i5-14, Table 2.5-6,
and Table 2.5-6a) commonly reflect residual boring and testing

11 effects and sometimes nearby drilling and testing operations
as well as seasonal fluctuations. water levels in the deeper
piezometers fluctuate less than a few feet in response to natural
seasonal changes.

The water-table contour map of the ground water in the weathered
rock zone generally reflects the topographic surface. In the
site vicinity, the gradients range from 20 to 160 feet per mile.
The direction of ground-water flow in the weathered rock zone
is perpendicular to the ground-water elevation contour lines
(Figure 2.5-6).

3
The gradient of the potentiometric surface of ground water in
the Plattsmouth and Toronto limestones tends to follow the
topography of the local and regional structure of those rock
layers. The Plattsmouth Limestone is hydraulically connected
to the weathered rock zone at the site area. The Heebner Shale

1 retards the vertical movement of water and the transmission of
head between the Plattsmouth Limestone and the Toronto Lime-
stone. The Ireland Sandstone does not crop out in the site area.
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2.5.3 Water Quality

2.5.3.1 Surface water Quality

Two methods were used to assess the quality of surface waters
in the vicinity of the Wolf Creek Generating Station. First,
chemical and bacteriological analyses were performed to determine
baseline levels of selected water quality parameters and second,
algal bioassays were performed to determine the capacity of local
suzrf ace waters to support the growth of a selected algal species.

2.5.3.1.1 Water Chemistry and Bacteriology

Water samples for chemical and bacteriological analyses were
collected on 27 March, 12 June, 11 September, and 12 December
1973. On each sampling date, samples were collected from John
Redmond Reservoir (Location 1), the Neosho River (Location 4),
upper Wolf Creek (Location 2), and lower Wolf Creek (Location 3).

The variations found among sampling locations provide the basis
for a two part discussion of surface water chemical and bacte-
riological characteristics. The chemical and bacteriological
constituents in waters of John Redmond Reservoir and the Neosho
River exhibited similar concentrations during any given sampling
period and are discussed first. Chemical and bacteriological
concentrations at both Wolf Creek sampling locations were also
similar during any given sampling period and are discussed second.
Water quality data show that the impact of Wolf Creek on the
Neosho River is chemically undetectable and therefore further
justify a separate discussion of the two water systems. Physical
measurements determined at the time of sample collection are
presented in Appendix Table 2.5A-1. Surface water chemical and
bacteriological data are presented in Appendix Table 2.5A-2.

2.5.3.1.1.1 John Redmond Reservoir and the Neosho River

Chemical concentrations in John Redmond Reservoir and the Neosho
River displayed quarterly variations generally related to pre-
cipitation patterns, reservoir level, and river flow during each
sampling period. Precipitation patterns preceding each sampling
date varied greatly with considerable rainfall occurring immedi-
ately before the June and December dates. During the seven days
preceding sample collection in March, June, September, and Decem-
berI the weather station at Burlington, Kansas recorded a total
Of 2.41, trace quantities (<0.01 inches), 1.24, and 0.00 inches
of rainfall, respectively. Total rainfall during the month pre-
ceding each sample collection caused near flood conditions during
March while normal precipitation conditions existed during the
last three quarters of the study. During the 28 days before
sample collection in March, June, September, and December, 6.81,
0.25, 1.95, and 2.19 inches of rainfall were recorded. Reservoir
levels recorded by the Army Corps of Engineers on the March, June,
September, and December sampling dates were 1059.82, 1039.22,
1038.62, and 1044.48 feet above sea level, respectively. Respec-
tive summer and winter conservation levels are 1039.00 and 1036.00
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feet. Army Corps of Engineers river flow data at Burlington,

•3 Kansas on the March, June, September, and December sampling dates
were 4400, 3350, 77, and 3280 cubic feet per second, respectively.

(l Water temperatures were higher during June and September as would
be expected during the warmer seasons of the year. The minimum
temperature (2.2 0 C) was recorded during December and the maximum
temperature (24.6 0 C) during June. Percent oxygen saturation was
slightly higher in the river than in the reservoir on all sampling
dates except in September when oxygen saturation was slightly
lower in the river. The lowest percent oxygen saturation (83%)
occurred in the reservoir during June and the highest percent

kn saturation (120%) occurred in the river during December. Dis-
solved oxygen concentrations ranged from 7.0 mg/i in June to 14.1
mg/l in December.

Aquatic nutrient concentrations varied noticeably throughout the
study. Values ranged from 0.01 to 0.18 mg/1-N ammonia, 0.62 to
1.2 mg/1-N nitrate, <0.0002 to 0.14 mg/1-N nitrite, 0.044 to 0.16
mg/i-P soluble orthophosphate, 0.077 to 0.23 mg/i-P total phos-
phorus, and 4.5 to 10.3 mg/1-SiO2 soluble silica. The minimum
concentrations of these parameters occurred in September and
were most probably due to the dilution effect of 1.24 inches of
rain (2 days before sampling) on low river flow and low reservoir
level waters. Although the waters analyzed in March were also
diluted by heavy rains immediately preceding sample collection,

* the nutrient concentrations were higher than during September
and suggest that agricultural runoff was an important source of
these materials (Figure 2.5-15). Ammonia and total phosphorus
concentrations during June and September (0.01 to 0.05 mg/l-N
ammonia and 0.077 to 0.15 mg/1-P total phosphorus) were lower
than during March and December (0.12 to 0.18 mg/1-N ammonia and
0.14 to 0.24 mg/1-P total phosphorus). Biological (phytoplank-
ton) activity was greater during the second and third quarters
and could account for the reduced nutrient levels. Total organic
nitrogen varied little during the study (0.50 to 0.90 mg/i-N).

The presence of agricultural runoff during March was also sug-
gested by bacteriological data. Average total coliform (T.C.),
fecal coliform (F.C.), and fecal streptococci (F.S.) densities
were greatest during March (1800 per 100 ml T.C., 46 per 100 ml
F.C., and 76 per 100 ml F.S.) when large amounts of runoff were
present in the waters analyzed and lowest during September (380
per 100 ml T.C., 26 per 100 ml F.C., and 26 per 100 ml F.S.) when
agricultural runoff would have been much less. More important,
however, are the F.C. to F.S. ratios during March which were
less than or equal to 0.7, indicating that the source of pollu-
tion was most probably derived from livestock or poultry wastes
(Geldreich and Kenner, 1969).
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During all three sampling periods in which valid data were ob-
tained, bacterial densities were lower in the reservoir than in
the river; a probable result of feedlot activities along the river
and the Burlington, Kansas sewage treatment facility located
between Locations 1 and 4. Biochemical oxygen demand (B.O.D.)
data, chemical oxygen demand (C.O.D.) data, and total organic
carbon (T.O.C.) data show no meaningful spatial or temporal var-
iation. The values of these parameters range from 1.0 to 2.7
mg/l B.O.D., 14 to 24 mg/l C.O.D., and 5 to 22 mg/l T.O.C.

Variations in the John Redmond Reservoir level correlated closely
with quarterly variations of total alkalinity, calcium, magnesium,
total hardness, sodium, chloride, sulfate, filtrable residue, and
specific conductance values in both the reservoir and the river.
Increasing concentrations of the above mentioned parameters were
observed simultaneously with decreasing reservoir levels (Figure
2.5-16). Values ranged from 113 to 196 mg/l-CaCO3 total alkalinity,
32 to 68 mg/l calcium, 8.1 to 16.2 mg/i magnesium, 114 to 236 mg/1-
CaCO3 total hardness, 6.5 to 18.8 mg/i sodium, 5.0 to 17.8 mg/l
chloride, 26 to 60 mg/i sulfate, 210 to 329 mg/l filtrable residue,
and 281 to 511 gmhos/cm specific conductance.

Heavy metal concentrations, especially those associated with in-
dustrial activities (lead, mercury, total chromium, and zinc)
varied greatly during the study (<0.1 to 0.2 mg/i cesium, <0.001
to 0.006 mg/i total chromium, 0.002 to 0.010 mg/i copper, <0.001
to 0.008 mg/l lead, 0.032 to 0.22 mg/l manganese, <0.00005 to
0.00025 mg/i mercury , 0.3 to 0.8 mg/i strontium, and <0.001 to
0.016 mg/l zinc). The greatest concentrations of most metals
occurred during June while minimum concentrations of all metals
were observed during either or both March and September. The
large amount of rainfall preceding sample collection in both
March and September resulted in a dilution effect on heavy metal
concentrations during those sampling periods and thus produced
the minimum values observed (Figure 2.5-17). Turbidity values
and total iron concentrations (most probably derived from the
clay particles producing turbidity) also displayed minimum values
in September after dilution by rain. Values ranged from 14 to 70
Jackson turbidity units and 0.78 to 3.8 mg/l total iron.

Hexane-soluble materials showed insignificant variation throughout
the study period (<0.1 to 3.4 mg/i).

2.5.3.1.1.2 Wolf Creek

Waters in Wolf Creek also displayed some quarterly variations
which correlated with precipitation and flow patterns preceding
the sampling date. Although Wolf Creek flow is not officially
recorded, field observers at the time of sample collection reported
the March water level approximately three feet higher than the
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June water level. During September, flow ceased altogether andJ samples were collected from the pooled waters at sampling loca-
tions.

Water temperatures were warmer in June and September than in
March and December. The minimum temperature occurred in Decem-
ber (2.2 0 C) and the maximum in June (22.5 0 C). During March,
the temperature of lower creek waters (sampled at 1120 hours)
was 9.50C while the temperature of upper creek waters (sampled
at 1545 hours) was 11.4°C. This temperature increase most likely
reflected daily variation due to solar heating rather than a
variation caused by man's activities in the immediate area. Dis-
solved oxygen concentrations varied greatly; the maximum value
(11.5 mg/i) occurring in December and the minimum (1.1 mg/i) in
pooled waters present during September. Percent oxygen satura-
tion varied correspondingly, the maximum occurring in December
(97%) and the minimum in September (12%).

Aquatic nutrient concentrations ranged from 0.01 to 0.11 mg/1-N
ammonia, 0.04 to 1.4 mg/1-N nitrate, <0.0002 to 0.069 mg/1-N
nitrite, 0.001 to 0.14 mg/i-P soluble orthophosphate, 0.075 to
0.20 mg/1-P total phosphorus, and 6.1 to 14.5 mg/1-Si02 soluble
silica during the study. Total organic nitrogen values varied
only slightly (0.51 to 0.94 mg/1-N) during the same period. All
concentrations except total phosphorus were at minimum levels in
September as a result of rain which diluted the pooled creek
waters two days before sample collection. Maximum concentrations
were observed in March and June. Despite considerable rainfall
preceding the March sampling date, a pronounced dilution of aquatic
nutrient concentrations during the first quarter was not observed
(Figure 2.5-15). Appreciable nutrient concentrations measured
during March suggest that agricultural runoff into creek waters
during the rainy season preceding sample collection was a source
of enrichment.

Bacteriological data show that creek waters were subject to con-
tamination by bacteria during all sampling periods. Bacteria
densities ranged from 2400 to 5500 per 100 ml total coliform
(one sample outside range), 240 to 530 per 100 ml fecal coliform,
and 320 to 980 per 100 ml fecal streptococci (one sample outside
range). The F.C. to F.S. ratios during March were 0.9 at Loca-
tion 2 and 0.7 at Location 3, indicating the source of bacterial
contamination at the former location was a livestock, poultry, and
human waste mixture while predominantly livestock and poultry
waste contributed bacterial materials at the latter location
(Geldreich and Kenner, 1969). B.O.D., C.O.D., and T.O.C. values
varied only slightly during the study (1.4 to 4.0 mg/1 B.O.D.,
15 to 35 mg/l C.O.D., and 9 to 28 mg/l T.O.C.).

Most major cations and anions, filtrableresidue and specific
conductance exhibited minimum values during September and maximum0
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values during December. Concentrations ranged from 33 to 67
mg/l calcium, 5.6 to 13.3 mg/l magnesium, 110 to 220 mg/1-CaCO3
total hardness, 3.3 to 6.5 mg/i potassium, 5.5 to 15.7 mg/i sodium,
1.8 to 6.0 mg/i chloride, 10 to 59 mg/i sulfate, 145 to 438 mg/i
filtrable residue, and 229 to 523 pmhos/cm specific conductance.
The minimum concentrations of sodium, chloride, sulfate, filtrable
residue, and specific conductance observed in September correlated
closely with precipitation patterns during that period. Low con-
centrations resulted when September rains diluted the pooled waters.
Sizeable amounts of rain also diluted the creek waters during March.
High creek water levels at that time, however, provided sufficient
amounts of cations and anions such that a severe dilution effect
would not be as apparent as in September (Figure 2.5-16). The
waters sampled during June and December contained concentrations
of cations and anions most representative of high (December) and
normal (June) creek water levels unaffected by recent rain.

Concentrations of most heavy metals varied sporadically indicating
man's activity in the environs may have influenced the relative
level of these metals (Figure 2.5-17). Values ranged from <0.1
to 0.3 mg/i cesium, <0.001 to 0.014 mg/i total chromium, 0.0009 to
0.0037 mg/1 copper, 1.8 to 6.2 mg/i total iron, <0.001 to 0.005
mg/l lead, 0.047 to 1.6 mg/l total manganese, <0.00005 to 0.00018
mg/i mercury, 0.1 to 0.4 mg/l strontium, and <0.001 to 0.022 mg/i
zinc.

Turbidity and color values also varied sporadically throughout
the study from 25 to 87 Jackson turbidity units and 15 to 50 color
units. Hexane-soluble material concentrations showed no signifi-
cant variations.

2.5.3.1.2 Algal Growth Potential

The planned impoundment of Wolf Creek will result in qualitative
and quantitative changes in the biological community. The precise
nature of these changes will depend, to a large degree, on the
eutrophic status of the new reservoir and particularly on its
capacity for productivity within the lower trophic levels (espec-
ially algae). Algal productivity, in turn, is largely dependent
upon the biological availability of nutrients. The objectives of
the algal bioassay study were:

1. To use the Algal Assay Procedure-Bottle Test to evaluate
the eutrophic status of Wolf Creek and John Redmond Res-
ervoir in terms of the existing biological availability
of limiting nutrients to lower trophic level organisms,
and sensitivity to change in response to possible al-
tered input of these nutrients from the watershed;

2. To use the Algal Assay Procedure-Bottle Test to evaluate
the potential for change in trophic status or algal
growth potential of the new impoundment resulting from
evaporative concentration of nutrients. 0
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P 1 In the Algal Assay Procedure-Bottle Test, applied in this study,water samples were inoculated with a few cells of a standard
algal species and, after incubation under controlled conditions
of light and temperature, the maximum biomass achieved by growth
of the cultures was determined. In this way, the growth potential
of the test waters for the standard algal species was determined.
Also, by supplementing subsamples of the test waters with selected

trl nutrients, the test was used to determine the particular aquatic
nutrient which limits algal growth. Similarly, the possible

K:' effects of evaporative concentration of the test waters on the
algal growth potential was determined. The results of these lab-
oratory experiments are presented below.

Ln
2.5.3.1.2.1 Limiting Nutrient Studies

Water samples for the limiting nutrient studies were collected
in conjunction with the chemistry and bacteriology samples at
sampling Locations 1, 2, and 3 in March, June, September, and
December. To determine the nutrient status, replicate bioassays
were performed on all samples using standard methods described
in Section 6.1.1.1.

In Figures 2.5-18 through 2.5-29, the algal biomass at maximum
growth is presented as a function of nutrient additions to the
test water. The bars in these figures indicate the mean and the
upper and lower 95% confidence bounds of the replicate growth
data for each sample treatment. Control treatments A through E
were additional bioassays performed on the test waters.

Control treatment A was used to determine whether the chelating
ability of EDTA had an effect on the algal biomass of the test
water and treatment B was used to determine the effect of iron
and EDTA on biomass. Control treatment C consisted of the test
water supplemented with all essential nutrients in the Algal
Assay Procedure (AAP) reference medium (USEPA, 1971) except
nitrogen and phosphorus while treatment D was the test water
with all essential nutrients (including nitrogen and phosphorus)
at 20% of the level present in the AAP reference medium. Control
treatment E was the AAP reference medium and did not contain any
of the test water. The composition of these control treatments
is described in detail in Section 6.1.1.1.

Figure 2.5-27 can be used to illustrate the conclusions to be
drawn from the limiting nutrient experiments. The results show
that additions of phosphorus have no significant effect on the
algal biomass while additions of nitrogen, and nitrogen and phos-
phorus, in combination, do. The control treatments also show
that the chelating ability of EDTA (control A), the presence of
iron and EDTA (control B), and the presence of all other aquatic
nutrients except nitrogen and phosphorus (control C) have no
effect on algal biomass. Control treatments D and E contain all
essential nutrients including nitrogen and phosphorus and both
show increased growth. Thus, the results of this experiment
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indicate that nitrogen was the limiting nutrient since additional
growth of Selenastrum capricornutum in the test water was promoted
by the addition of 7avlabble nitogen.

The aquatic nutrients identified as limiting in the algal bioassay
experiments are summarized in Table 2.5-7 and the concentrations
of the limiting nutrient that are biologically available are also
presented. The methods used to determine the biologically avail-
able concentrations are presented in Section 6.1.1.1. These results
are compared to the nutrient concentration determined by chemical
analysis and the comparison is expressed as the Biological Avail-
ability Factor. The Biological Availability Factor is the ratio
of the biologically available concentrations to the chemically
determined concentrations, expressed as a percentage.

In general, the Biological Availability Factors indicate that the
inorganic chemical analyses frequently underestimated the biologi-
cally available portion of the limiting nutrient (September and
December samples) and that the total chemical analysis generally
overestimated the biologically available portion. In three of the
33 comparisons made, the biologically available and chemically
determined concentrations were equivalent.

Differences between biologically available and chemically analyzed
concentrations occur for two reasons. First, if the chemically
analyzed species does not represent all of the nutrient being
utilized, the chemical analysis will underestimate the available S
portion. This often occurs when the orthophosphate test alone
is employed. It has long been known that orthophosphate phos-
phorus is immediately available phosphorus, but many organic and
inorganic phosphorus compounds (Gerhold and Thompson, 1969) are
at least partially available yet may not be measured by the ortho-
phosphate test. Second, the chemical test may be unrepresentative
since it measures all of a nutrient-bearing material that may be
only partially available as a source of the nutrient. Examples
are the tests for total phosphorus which depend on hot acid di-
gestion to release the phosphate for color-development in the
standard orthophosphate procedure.

2.5.3.1.2.2 Evaporative Concentration Studies

Water samples for the evaporative concentration experiments were
collected in conjunction with the chemistry and bacteriology
samples at Location 1 in March, June, September, and December.
Algal assay procedures used are described in Section 6.1.1.1.

The results of this study are presented in Figures 2.5-30 through
2.5-33. The concentration factors shown in the figures indicate
the fraction of the initial volume to which samples were evaporated.
The denominator of this fraction will also be referred to as the
concentration factor. The bars in the figures surrounding the
individual data points represent the mean and the upper and lower S
95% confidence bounds.
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Inspection of Figure 2.5-30 (March sample) suggests that concen-
tration beyond 2-fold led to a significant reduction in the growth
of the test alga. Evaporation of the June sample indicated a
progressive reduction of algal growth at all concentration factors
studied (Figure 2.5-31). Similar results were obtained for the
September sample with the exception that no significant differ-
ence was found between concentration factors of 4 and 10 (Figure
2.5-32). The basic results of the December experiment were similar.
An exception, however, was that for the first time the samples sub-
jected to a 2-fold concentration supported significantly increased

CD growth, whereas 4- and 10-fold concentration factors again supported
markedly and progressively less growth when compared to the unevap-
orated sample (Figure 2.5-33).

To determine if a shading factor by the increased particulates
(and color) in the concentrated samples was responsible for the
reduced growth in the evapo-concentrated samples, the December
sample flasks were subjected to an additional incubation with
light intensity increased from nearly 400 to approximately 800
foot candles and continuous agitation. After an additional ten
day incubation under these conditions, the increased growth was
considered non-significant and the basic conclusions remained
unchanged (Figure 2.5-33). Thus, it was concluded that extra-
polation of this four-quarter, single-species series of experi-
ments to the field supports the prediction that algal growth in
waters concentrated by evaporation more than 2-fold will result
in reduced green algae growth. Seasonal influences may control
the algal growth potential when concentration factors are 2-foldor less,.. .. ...

Eutrophication of man-made lakes and reservoirs as a measurable
process has had limited study and documentation in Kansas waters,
as judged from the pertinent references currently available.

For purposes of this discussion, eutrophication is defined as the
process of nutrient enrichment, whether influenced by human
activity (cultural eutrophication) or by natural geochemical orclimatic forces. To be meaningful in assessing eutrophication
trends, the gross seasonal and short-term fluctuations must be
carefully sorted out. Such an assessment requires the application
of a "ten-year yardstick" as a minimum. No such documentation of
any man-made lakes or reservoirs is currently available.

Prophet (1966b) stated that "At the close of 1965, approximately
20 large federal reservoirs were either impounding water or were
in some stage of development in Kansas". Obviously, it is still
relatively early to make valid judgments on eutrophication trends
in Kansas man-made lakes and reservoirs. As judged from the
available literature, very few of the federal reservoirs have been
subjected to detailed year-to-year limnological study to assess
eutrophication trends.
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Lyon County State Lake, ten miles northeast of Emporia, was im-
pounded in 1935 and maintained a relatively high fish production
for more than 20 years (Prophet 1965). For reasons unexplained,
the fishery declined after 1955 such that by 1962 drainage, re-
filling, and restocking was undertaken in an attempt to re-
habilitate the lake. The data may be considered inconclusive
in assessing the eutrophication trend following attempted
rehabilitation. There was a precipitous drop in phosphate,
organic seston, chlorophyll, and gross production (Prophet 1970)
four years after rehabilitation but it is not clear whether this
was an established trend or a seasonal anomaly.

Another available series of studies comparing several limnological
features of a man-made reservoir over several consecutive months
is that of Prophet (1966a and b). These studies of John Redmond
Reservoir covering the period from June 1964 through January 1966
do not cover a time period long enough to ascertain established
trends. The eutrophic status of John Redmond Reservoir is grossly
influenced not only by the relative flows and water quality of
the source waters from the Neosho and Cottonwood Rivers (Prophet
1966a and b; Prophet et al. 1970), but also by animal feed lot
runoff stemming from the Emporia area (Prophet 1969). As a result
of these animal wastes, cultural eutrophication may be expected
to be the dominant force in trends within the John Redmond
Reservoir.

Cheney Reservoir, located 25 miles west of Wichita, was studied
extensively from November 1964 to September 1967 (Kettele and
Uttormark 1971):

"This lake has deteriorated in quality to the extent that
uses have been impaired and rehabilitation is desirable.
The primary problem in the reservoir is a common one to
shallow lakes in the Western U.S., excessive dissolved
solids, and is caused by average annual lake evaporation
exceeding the total annual average precipitation."

The Kettele-Uttormark report (1971) also provides the best avail-
able summarizing statement on lake eutrophication in Kansas. This
statement, provided by Keith S. Krause, Director of the Kansas
Water Resources Board, is quoted in its entirety:

"Kansas has no important natural lakes. There are over
70,000 farm ponds and approximately 400 reservoirs having
100 surface acres or more. Kansas does have a number of
reservoirs which have silted in. These are small reser-
voirs from 20 to 100 acres in size which were built
35-40 years ago. There are no known reservoirs in the
state whose uses have been seriously impaired as a result
of eutrophication. A reserovir may receive floodwaters
having large amounts of silt, organic, bacterial content
which makes them unfit for swimming for a week or ten
days. Most of them clarify readily and use is resumed
thereafter.
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"Kansas has no rehabilitation projects in the sense that
eutrophication is being brought under control. They do
anticipate that it will be necessary to consider silt
removal sometime in the future in order to restore

tJ reservoir storage capability. They also encourage soil
conservation and land treatment practices in the water-
sheds contributory to the reservoirs for reducing the
amount of silt, bacteria, fertilizer, and organic matter
entering the stream systems. About 20 percent of the
area of the state is now in watershed districts, requiring
75 percent or more of the land to be under treatment.
This does not represent the total effort being made in
Kansas by any means. However, an exact inventory of
these efforts is unavailable."

2.5.3.2 Ground Water Quality

The quality of the ground waters in the vicinity of the proposed
generating station was determined by analyzing samples from ten
wells. The locations of the wells selected for ground water
analysis are shown in Figure 6.1-3. Appendix Tables 2.5A-3 and
2.5A-4 present chemical quality data for these waters.

Well waters in the area, excluding the Bemis, Martens, and Webber
wells, contain high dissolved solids concentrations. specific
conductance values in these waters ranged from 1100 to 3460 ýmhos/
cm. The range of specific conductance values in the Bemis, Martens,
and Webber wells was from 410 to 1480 pmhos/cm. Total solids con-
centrations in the majority of the wells exceeded the USPHS drinking
water standards of 500 mg/I and the sulfate standard of 250 mg/l
(USPHS, 1962). Nitrate concentrations of several wells were also
high and substantially exceeded the drinking water standard of
10.3 mg/1-N.

The water quality in most of the wells was reasonably uniform with
time, except in the Robinett, Hess, Myers, and Martens wells."3
The chemical data presented in Appendix Tables 2.5A-3 and 2.5A-4
indicate that specific conductance values and, correspondingly,
total dissolved solids concentrations were variable with time in
these waters. Specific conductance values in the Martens well
water ranged from 690 to 1480 pnhos/cm during the study period,
while values in the Robinett waters ranged from 1590 to 2750
Vmhos/cm. These differences with time may reflect the effects
of surface water intrusion into the ground waters.

In general, the results of the analyses show that ground water
quality in the vicinity of the proposed generating station is
variable with time and space.

2.5.3.3 State Standards

Kansas State Board of Health water quality criteria for surface
waters are presented in Table 2.5-8. The sampling locations and
sampling periods at which the criteria were not met are also
indicated in the table.
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TABLE 2.5-1

SNOWFALL
PRECIPITATION AND

DATA FOR BURLINGTON, KANSAS

Average
Precipitationa

Month (inches)

Maximum
Precipitationb

(inches)

Average
Snowfallc
(inches)

Maximumd
Snowfall(inches)

January
February
March
April
May
June
July
August
September
October
November
December

Annual

1.19
1.25
2.59
3.78
5.34
4.87
4.23
4.04
4.38
2.99
1.94
1.41

38.01

4.89
2.77
7.68

10.49
15.34
8.71

14.63
9.69

12.97
9.11
9.52
3.72

3.8
3.8
3.2
0.3

Trace
0.0
0.0
0.0
0.0
0.2
0.8
3.1

19.0
8.5

16.0
3.0

Trace
0.0
0.0
0.0
0.0

Trace
4.0

10.0

M
Wn

15.2

a Period of record 1895-1965.

b Data period 1931-1965.

c Period of record 1896-1965.

d Data period 1949-1965.

Note: Information based on U.S.
(data period 1895-1965).

Department of Commerce, National and Annual Summaries
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TABLE 2.5-la

NATURAL STREAMFLOW OF THE NEOSHO RIVER, 1948-1963

1

Neosho River Streamflow at Burlington, Kansasa
(R.M. 338.4)

Maximum Minimum
Daily Daily

Neosho River Streamflow near Iola, Kansasa
(R.M. 284.4)

Estimated
Discharges

(cfs 1 b5
Monthly
Averaae

.Recorded
Discharges

(cfs)
Monthly
Averaqe

Maximum
Dailv

Minimum
Daily

I14

0
I41

a)

Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep

921
648
306
639
970

1,467
1,286
2,676
1,737
4,284

908
1,538

16,300
13,900
4,820

15,600
18,000
17,400
15,800
42,600
19,900

284,000
18,100
31,600

0
0
0
0
0
0
7.3
6.2
2.3
1.0
0
0

Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep

1,191
958
393
792

1,254
1,977
1,661
3,126
2,262
5,843
1,239
2,278

19,400
25,400

9,370
16,000
21,000
17,300
16,100
36,200
23,000

344,000
18,800
41,300

0.1
0.2
0.5
0.7
0.9
0.9
7.1

17
11

0.5
0.6
0

EI

a Period of record 1 July 1948-30 June 1963; Discharge values reflect natural flow, unregulated by
major upstream dams.

b Estimated discharges based on recorded streamflow data at the Strawn gaging station (Period of Record
8 June 1948-30 June 1963) with linear extrapolation to the present gage location at Burlington
(drainage area ratio equal to 1.037 for extrapolation purposes).

References:

Surface Water Supply of the United States, Part 7, Lower Mississippi River Basin, Water-Supply Papers
1117, 1147, 1177, 1211, 1241, 1281, 1341, 1391, 1441, 1511, 1561, 1631, 1711, 1921.

7/22/74 Revision 1



.TABLE 2.5-1b

REGULATED STREAMFLOW OF THE NEOSHO RIVER, 1964-1972

r~~~~~ 4- g *14~,~t

1

Neosho River Streamflow at Burlington, Kansas
(R.M. 338.4)

Neosho River Streamflow
anear Iola, Kansas

(R.M. 284.4)

Recorded
Discharges

(cfs)
Monthly
Averase

Maximum
Daily

Minimum
Daily

Recorded
Discharges

(cfs1
Monthly Maximum Minimum

Averacxe Dailv al cs vrae Di- al

Li
0
@3

S.,
V
4J
0

Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep

1,362
907
779
546
520
831

1,545
2,143
4,190
3,277

649
884

11,300
6,940
3,980
4,300
5,730
7,080

10,300
12,200
14,700
12,600
9,750

11,900

24
29
14
14
21
20
30
21
31
39
23
21

Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep

1,845
1,179
1,062

762
673

1,051
2,323
2,473
5,463
4,001

799
1,240

29,500
10,600
15,200
11,400
7,090

11,400
30,200
12,600
26,100
29,500
9,710

14,300

25
27
21
14
18
15
80
40
68
37
31
26

C)

a Period of record 1 September 1964-30 September 1972 (regulated storage of John Redmond Reservoir began
1 September 1964; flow at Burlington gage completely regulated by the reservoir since 1963; flow at
gage near Iola has reflected considerable regulation since 1963).

References:

1. U.S.G.S. Water Supply Paper 1921 (Surface Water Supply of the United States 1961-1965, Part 7. Lower
Mississippi River Basin, Volume 2. Arkansas River Basin, 1969).

2. Water Resources Data for Kansas, Part 1. Surface Water Records, U.S. Department of the Interior,
1966, 1967, 1968, 1969, 1970, 1971, 1972.

7/22/74 Revision 1



1-4
~J.

0
I.-.,

a

0
0
I*n

WCGS - ER

(1) Near Iola:

Discharge
(cfs )a

Q50
Q80

Qa

(2) Near ParsonE

Q80
Qa

(3) Near Chanute

Qab

TABLE 2.5-2

IN-CHANNEL HYDRAULIC
PARAMETERS FOR THE NEOSHO RIVER

D.A. - 3,818 sq. mi.

Width Average Depth
(feet) (feet)

140 1.6
88 .90

220 3.2

;: D.A.- 4,905 sq. mi.

130 2.1
82 1.1

220 4.0

e: D.A. - 4,195 sq. mi.

254 3.52

Velocity
(fps)

1.6
1.1
2.5

1.5
.9

2.5

2.87

a Q50 , & 080 are those discharges which are exceeded 50 and 80
percent of the time, respectively. Qa is average discharge.

b 050 and 0 80 information are not available.

Source:

Kansas Water Resources Board, 1971b.
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TABLE 2.5-3

MUNICIPAL NEOSHO RIVER USERS
IN KANSAS TO 50 MILES DOWNSTREAM OF SITE

Estimated
Population

City County Served in 1968

Rated
Plant

Capacity
(MGD)

Annual
Quantity

of Surface
Water Righta
(acre-feet)

Average
Annual
. Useb

(acre-feet)

Water Usage
(gallon/canita/day)

-- N .c... ita/da

Le Roy
Iola
Bassettc
Gas Cityc
LaHarpeC
Humboldt
Chanute
Eried
St. Paul

Coffey
Allen
Allen
Allen
Allen
Allen
Neosho
Neosho
Neosho

630
8,680

52
420
560

2,700
11,500
1,500

825

0.230
2.020

0.940
2.664
0.620
0.400

135
982

368

2,114

46

67
896

326
1,749

250
547

51-100
51-100

101-150
101-150
101-150

Over 201
Z~

TOTALS 3,445 3,825

a Water right granted by Division of Water Resources, State Board of Agriculture.

b Average annual output of facility, treated or untreated. Output was the average use,
if available, for a 5-year period, 1964-1968.

c Cities served by Iola system.

d Supplemented by shallow wells; annual quantity of ground-water right is 258 acre-feet.

Source:

Kansas Water Resources Board, 1971a.
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TABLE 2.5-3a

RESERVOIR CHARACTERISTICS
JOHN REDMOND, COUNCIL GROVE, AND MARION RESERVOIRS

12

ILrj

John
Redmond

Reservoir

Council
Grove

Reservoir
Marion

ReservoirItem

Total Drainage Area (sq. mi.)

Top of Conservation Pool
Elevation (ft.)

Bottom of Conservation Pool
Elevation (ft.)

Conservation Storage: Initial
(acre ft.)

After 50 Years

3,015

1,039.00

1,020.00

246

1,270.00

1,240.00

200

1,350.50

1,320.00

82,500

63,080

85,860

81,96032,200

0
aUnder current conditions, the Council Grove Reservoir is

operating with a water supply conservation pool capacity
of approximately 50,100 acre-feet. This corresponds to
a reservoir pool elevation of approximately 1,274 feet.

3

0
7/22/74 Revision 1
9/13/74 Revision 2
2/14/75 Revision 3



WCGS - ER

TABLE 2.5-3b

RESERVOIR CHARACTERISTICS
JOHN REDMOND, COUNCIL GROVE, AND MARION RESERVOIRS

1

I.-,

I.-.

LI~

I~ J

0
0

John
Redmond

Reservoir

Council
Grove

Reservoir
Marion

ReservoirItem
Item Reservoir

Total Drainage Area (sq. mi.)

Top of Conservation Pool
Elevation (ft.)

Bottom of Conservation Pool
Elevation (ft.)

Conservation Storage: Initial

(acre ft.)

After 50 Years

3,015

1,039.00

1,020.00

246

1,270.00

1,240.00

200

1,350.50

1,320.00

82,500

63,080

37,800

32,200

85,860

81,960

0

7/22/74 Revision 1
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TABLE 2.5-3b

ESTIMATED MONTHLY INFLOWS
AT MARION RESERVOIR DAMSITE (1951-1960)

(acre-feet)

r~ ~ ~ ~ ~~~Z Vt W -r* ~ *.*

2

Month 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

551

633

1040

2060

40290

50860

95860

3210

13890

4610

2290

1710

1720

1290

5820

11220

3440

1870

452

284

161

186

361

536

518

446

728

422

11320

795

286

139

65

93

190

242

208

262

260

1090

1890

4170

303

60

18

24

48

111

145

230

171

2680

625

359

309

0

2810

91

56

93

93

133

111

184

270

48

165

63

0

0

0

4

20

28

238

1950

23430

9800

980

133

173

163

77

226

318

532

8190

1640

11190

1500

3570

633

6250

1120

728

645

764

954

1110

827

17100

700

8300

421

958

4660

1000

810

2960

4310

17070

2950

4500

6400

1110

6900

1700

4060

1110

1890

tri

Source:

U.S. Army Corps of Engineers, 1969.

9/13/74 Revision 2
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TABLE 2.5-3c

AREA-ELEVATION-CAPACITY DATA
FOR MARION RESERVOIR

2

Elevation
(feet, MSL)

Area
(acres)

Capacity
(acre-feet)

I,-.

I,.ti

0

1308
1310
1312
1314
1316
1318
1320
1322
1324
1326
1328
1330
1332
1334
1336
1338
1340
1342
1344
1346
1348
1350
1352
1354
1356
1358
1360
1362
1364
1366

0
5

25
50
75

120
200
400
630
920

1,250
1,600
2,000
2,410
2,830
3,260
3,700
4,150
4,610
5,070
5,530
6,020
6,600
7,270
8,000
8,800
9,670

10,500
11,400
12,250

0
5

30
105
230
420
740

1,325
2,345
3,885
6,045
8,890

12,480
16,880
22,110
28,190
35,140
42,990
51,740
61,410
72,000
83,540
96,150

110,010
125,270
142,050
160,500
180,660
202,540
226,180

Source:

U.S. Army Corps of Engineers, 1969.

0
9/13/74 Revision 2
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TABLE 2.5-3d

RAINFALL DATA FOR MARION STATION, KANSAS
(inches)

Month 1951 1952 1953 1954 1955 1956

(1951-1960) 2

1959 19601957 1958

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

0.65

2.38

1.96

2.83

8.48

14.11

0

5.61

7.22

2.81

0.60

0.42

0.42

0.50

2.64

3.94

3.37

1.06

1.75

3.25

0.22

0

2.90

0.16

1.05

1.84
1.00

4.34

1.50

2.64

1.26

1.22

0.88

1.45

0.04

1.03

1.23

1.93

3.37

4.55

0.45

3.41

1.37

2.06

0

0.75

1.07

1.54

0.65

2.19

4.70

3.17

1.14

0.43

7.20

0.88

0.16

0.04

0.87

0.42

0.38

1.63

3.27

1.57

3.41

2.90

0.32

1.71

1.00

0.98

0.29

1.36

3.68

3.38

8.14

6.93

1.56

1.23

4.46

3.65

2.16

1.31
1.88

2.05

0.69

4.23

3.26

10.88

3.71

4.81

0.30

0.89

0.42

0.89

1.74

1.47

9.69

0.25

12.29

1.43

2.74

6.46

0.16

1.29
2.02

1.00

1.56

2.26

4.38

3.71

5.22

3.47

6.07

0.25

1.76

N'r

1.01 1.71 0.70 0.15 0.87

Source:

U.S. Department of Commerce, 1895-1965.

9/13/74 Revision 2
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TABLE 2.5-3e INATURAL EVAPORATION AT FALL RIVER RESERVOIR (1951-1960)
(inches)

2

Month 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Total

1.15 a
2.4,a

3.35

4.73
5.89
8. 1 0 a

7.00

6.04

4.36
3.33

2.56a
1.5.4a

50.53

1.15

2.48

3.99

3.85

5.80

8.10

7.43

7.32

6.59

5.70

2.56

1.54

56.51

1.15

2.48

3.99

4.45

5.69

8.89

6.88

8.55

9.47

4.84

2.66

1.54

60.59

1.15

3.36

3.90

6.26

4.79

8.67

11.82

10.82

8.4

3.76

2.62

1.44

66.99

1.15

1.4

3.87

6.95

5.60

5.41

8.11

8.05
7.86

4.46

2.96

1.54

57.36

1.15

2.10

5.0

5.75

7.61

6.66

9.33

11.26

9.43

5.66

2.68

1.54

68.17

1.15 1.15

2.10 1.34

3.06 1.31

2.72 4.01

4.47 5.04

4.91 6.77

7.49 5.62

7.33 5.46

4.29 4.18

2.45 3.43

1.44 3.20

1.81 1.54

43.22 43.05

1.15

2.09

3.72

5.41

5.44

5.32

5.27

7.12

5.51

3.43

2.15

1.09

47.70

1.15

2.10

3.50

6.04

5.90

5.68

5.77

6.74

5.51

3.70

3.25

1.09

40.43

0

a Estimated values.

Source:

U.S. Department of Commerce, 1895-1965.

9/13/74 Revision 2
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TABLE 2.5-3f
2

MONTHLY OUTFLOWS FROM MARION RESERVOIR (1951-1960)
(acre-feet)

Month 1951 1952 1953 1954 1955 1956 .1957 1958 1959 1960

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

327

481

327

924

39708

51518

87665

5824

14669

4098

1123

1048

1249

327

4761

10706

1998

327

327

327

327

327

327
327

327

327

327

327

327

327

327

327

327

327

327

327

327

327

327

327

327

327

327

327

327

327

327

327

327
327

327

327

327

327

327

327

327

327

327

327

327
327

327

327

327

327

327

327

327

327

327

327

327
327

327

327

327

327

327

327

327

327

327

327

327
327

327

327

327

327

327

327

327

327

327

327

327
327

327

327

9027

327

9242

327

327

2354

327

327

2848.00
4290.00

14957

537

2391

5422

327

5439

575

5077

327

1318

:E:

9/13/74 Revision 2



TABLE 2.5-3g

ESTIMATED MONTHLY INFLOWS AT COUNCIL GROVE (1951-1960) 2(acre-feet)

Month 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

442

502

1330

12990

51540

51490

175700

5990

58560

4320

5580

2220

1910

1750

13130

19240

6440

1450

379

3050

110

34

78

220

263

217

1150

443

1050

216

181

26

14

12

17

26

17

19

18

17

27

5610

10

392

10

i1

3

2

2

436

41

5770

7990

3950

4340

28

2

235

0

0

0

0

0

192

90

2

0

6810

0

109

19

0

0

0

395

6140

24950

12580

2560

55

2770

5770

5380

1360

1980

5580

16390

3720

4170

9260

23400

4190

11960

10350

1440

1120

1640

2900

2530

4030

20780

5740

29300

1540

1200

13480

1540

1340

5430

8110

34570

11860

3450

6150

4730

891

4980

9450

2330

1670

td

Source:

U.S. Army Corps of Engineers, 1969.

9/13/74 Revision 2
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TABLE 2.5-3h

MINIMUM FLOW RELEASE REQUIREMENTS FOR WATER QUALITY
AT COUNCIL GROVE RESERVOIR

Flow
Month (cfs)

• January 4

February 4

March 4

April 4

May 5

June 7

July 8

August 8

September 6

October 4

November 4

December 4

Source:

U.S. Army Corps of Engineers, 1969.

9/13/74 Revision 2
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TABLE 2.5-3i

AREA-ELEVATION-CAPACITY DATA
FOR COUNCIL GROVE RESERVOIR

Page 1 of 212

Capacity
(acre-feet)

1)

Elevation
(Feet, MSL)

Area
(acre)

1224
1226
1228
1230
1232

1234
1236
1238
1240
1242

1244
1246
1248
1250
1252

1254
1256
1258
1260
1262

1264
1266
1268
1270
1272

1274
1276
1278
1280
1282

1284
1286
1288
1290
1292

1294
1296
1298
1300
1302

0
5

10
15
20

0
5

20
45
80

30
40
70

130
190

260
370
480
660
890

130
200
310
510
830

1,070
1,270
1,470
1,680
1,900

2,140
2,390
2,630
2,860
3,070

3,280
3,520
3,750
4,020
4,290

4,570
4,880
5,170
5,520
5,850

6,170
6,530
6,900
7,330
7,730

1,280
1,905
2,760
3,900
5,450

7,400
9,750

12,500
15,650
19,200

23,250
27,800
32,800
38,310
44,250

50,580
57,365
64,655
72,420
80,760

89,600
99,025

109,030
119,735
131,175

143,210
155,910
169,330
183,550
198,580

9/13/74 Revision 2
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t) TABLE 2.5-3i (continued)

AREA-ELEVATION-CAPACITY DATA
FOR COUNCIL GROVE RESERVOIR

Page 2 of 2

2

Q)
Elevation

(Feet, MSL)
Area

(acre)
Capacity

(acre-feet)

k0

D
Q1f

1304
1306
1308
1310
1312

1314
1316
1318
1320

8,150
8,600
9,060
9,600

10,100

10,650
11,190
11,780
12,350

214,465
231,205
248,890
267,520
287,185

308,020
329,800
352,780
376,900

0

0

9/13/74 Revision 2
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TABLE 2.5-3j

RAINFALL DATA FOR COUNCIL GROVE STATION, KANSAS (1951-1960)
(inches)

2

Month 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960

Jan
Feb

Mar
Apr

May
Jun
Jul

Aug

Sep
Oct

Nov

Dec

0.77

2.90

1.71

2.31

9.20

.9.23

12.46

4.11

7.69

2.81

0.86

0.68

0.35

0.47

3.03

4.30

3.44

0.79

2.28

7.27

0.12

0

2.46

1.36

0.16

0.86

2.19

1.38

5.09

1.21

4.05

3.59

1.65

1.91

2.10

1.49

0.03

1.63

1.46

1.24

4.14

5.25

1.82

6.31

1.03

1.91

0.00

0.62

1.24

2.02

0.41

2.03

4.90

5.89

2.34

1.84

3.81

2.53

0.21

0.26

0.94

0.78

0.23

3.07

1.98

1.38

2.06

2.61

0.15

2.88

1.69

0.71

0.15

0.69

3.19

4.76

9.33

7.80

4.13

1.68

5.35

3.45

2.16

1.08

0.94

1.19

2.98

1.39

2.63

6.22

7.96

2.77

4.90

1.45

1.12

0.93

0.34

0.68

1.48

2.57

6.60

3.61

7.49

2.61

3.41

5.30

0.18

0.98

1.45

1.90

2.19

1.80

2.62

4.69

4.88

5.00

4.72

4.94

0.34

1.64

Za

Source:

U.S. Department of Commerce, 1895-1965.

9/13/74 Revision 2
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TABLE 2.5-3k

MONTHLY OUTFLOWS FROM COUNCIL GROVE RESERVOIR (1951-1960)
(acre-feet)

I 2
Month 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

296

615

897

12176

51414

50765

173787

5466

58246

4127

5134

1985

1742

1196

12653

19043

5750

416

476

908

357

238

238

238

238

238

238

238

297

416

476

476

357

238

238

238

238

238

238

238

297

416

476

476

357

238

238

238

238

238

238

238

297

416

760

476

357

238

238

238

238

238

238

238

297

416

476

476

357

238

238

238

238

238

238

238

19228

13055

1775

476

1137

5906

5453

1114

1882

5503

16500

2982

3548

9015

23487

3481

11894

9705

921

1014

1482

2498

1914

3316

20630

5260

29255

476

654

13714

1076

1262

5353

7939

33567

10583

2567

5818

4425

487

4707

9570

1625

1806

C,

9/13/74 Revision 2
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TABLE 2.5-31

2RAINFALL DATA FOR BURLINGTON,
(inches)

KANSAS (1951-1960)

Month 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

0.91

2.77

1.55

1.56

6.02

8.71

13.09

8.55

7.47

3.04

1.37

0.50

0.32

0.80

3.72

3.17

2.17

0.64

3.97

3.25

0.37

0

3.10

0.87

0.31

1.50

5.81

2.86

2.24

1.36

5.13

0.90

1.60

2.79

1.85

1.15

0.04

1.36

1.67

4.04

4.65

5.12

0.59

3.17

1.63

5.71

0.00

1.13

1.39

2.44

2.22

2.00

6.55

3.33

1.00

6.30

7.23

2.25

0.00

0.28

1.24

0.58

0.67

2.92

6.97

4.10

2.46

3.82

0.16

2.57

2.02

1.51

0.34 1.71

1.24 0.97

2.51 4.84

3.71 2.60

9.19 3.59

6.11 8.18

1.75 11.60

1.11 1.97

6.18 9.23

2.83 0.12

2.43 2.72

0.55 0.96

37.95 48.49

0.73
0.81

1.66

3.21

3.01

2.60

6.70

8.05

4.38

8.12

0.08

1.67
41.02

0.72
1.83

2.20

3.91

2.55

4.00

2.66

9.69

0.61

8.17

0.28

1.58

38.26

A
Q
En

I~

Total 55.54 22.38 27.50 29.11 34.99 29.02

Source:

U.S. Department of Commerce, 1895-1965.

9/13/74 Revision 2
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TABLE 2.5-3m

ESTIMATED MONTHLY INFLOWS AT
JOHN REDMOND RESERVOIR DAMSITE (1951-1960)

(acre-feet)
(Drainage Area = 3,015 square miles)

2

Month 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

9480

18840

36650

70410

468300

406300

2029000

139500

445500

84930

59980

31620

31540

20760

184500

238300

103100

37080

10140

13040

4180

2450

4400

5580

4890

4090

9120

7820

29890

8390

5620

1480

503

317

587

1420

1320

1450

2130

1730

10490

38660

805

2130

43

790

88

75

352

3460

1470

11550

16810

16480

24020

4230

21730

20960

461

401

610
1770

625

10330

21230

945

151

5850

0

0

0

0

0

0

802

66460

346700

176900

43690

4220

20930

34350

44790

15500

18140

31450

255900

104800

85680

110600

277400

48740

81000

35010

34630

14360

16830

27620

26320

69000

280400

49820

235600

26690

23330

178400

26750

27010

65820

103,700

304,200

120,500

73470

74180

18100

80480

59480

167300

77020

71520

V_

0~

Source:

U.S. Army Corps of Engineers, 1969.

9/13/74 Revision 2
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TABLE 2.5-3n

ESTIMATED MONTHLY INFLOWS AT
JOHN REDMOND RESERVOIR DAMSITE (1951-1960)

(acre-feet)
(Drainage Area Reduced to 2569 square miles)

2

Month 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

8058

16014

31152

59848

398055

345355

1724650

118575

378675

72190

50983

26809

17646

156825

202555

87635

31518

8619

11084

3553

2082

3740

4156

3476

7752

6647

25406

7131

4777

1258

427

269

499

1122

1232

1810

1470

8916

32861

684

1810

37

671

75

64

299

2941

1249

9817

14288

14008

20417

3595

18470

17816

392

341

518

994

531

8780

18045

803

128

4972

0

0

0

0

0

682

56491

294695

150365

37361

3587

17790

29197

38071

15419

26732

217515

89080

72828

94010

235790

41429

68850

29758

29435

14305

23477

22372

58650

238340

42347

200260

22686

19830

151640

22737

55947

88145

258570

102425

62450

63053

15385

68408

50558

142205

65467
26877 4743 1207 0 13175 12206 22958 60792

9/13/74 Revision 2
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TABLE 2.5-3o

ELEVATION-CAPACITY DATA FOR JOHN REDMOND RESERVOIR

Capacity
Elevation (acre-feet)

(feet) Initial After 50 Years

1020 2,600 0

1025 7,100 1,000

1030 21,200 11,000

1035 49,200 32,200

1040 92,100 70,800

1045 148,500 122,300

2

Source;

U.S. Army Corps of Engineers, 1958.

0

9/13/74 Revision 2
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TABLE 2.5-3p I 2
MAXIMUM WATER RIGHTS 1

RELEASES FROM JOHN REDMOND RESERVOIR

Month Release

• January 15 cfs

February 15 cfs

'D March 15 cfs

iri April 15 cfs

May 15 cfs

June 44 cfs

July 44 cfs

August 44 cfs

September 15 cfs

October 15 cfs

O November 15 cfs

December 15 cfs

0
7/22/74 Revision 1
9/13/74 Revision 2
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TABLE 2.5-3q

RELEASES DOWNSTREAM.OF JOHN REDMOND RESERVOIR FOR WATER RIGHTS (1951-1960)
(minimum of inflow and actual water right releases)

(cfs)

2

Month 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

15

15

15

15

15

44

44

44

15

15

15

15

15

15

15

15

15

44

44

44

15

15

15

15

15

15

15

15

15

44

44

21

7.1

4.5

8.3

15

15

15

15

15

15

44

11.4

30.1

0.62

11.20

1.25

1.06

5

15

15

15

15

44

44

44

15

15

6.53

5.70

8.7

15

8.8

15

15

13.4

2.1

44

0

0

0

0

0

0

11.4

15

15

44

44

44

15

15

15

15

15

15

15

15

15
44

44

44

15

15

15

15

15

15

15

15

15

44

44

44

15

15

15

15

15

15

15

15

15

44 0

44

44

15

15

15
15

9/13/74 Revision 2
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TABLE 2.5-3r

MINIMUM WATER QUALITY FLOW REQUIREMENTS
IN THE NEOSHO RIVER AT EMPORIA AND CHANUTE, KANSAS

(unadjusted)

Periods Emporia Chanute
(cfs) (cfs)

Jan 7 21

Feb 7 21

2

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

7

8

10

13

16

16

12

8

7

7

21

24

30

39

48

48

36

24

21

21

Source:

U.S. Army Corps of Engineers, 1969.

9/13/74 Revision 2



TABLE 2.5-3s

MINIMUM WATER QUALITY REQUIREMENT RELEASES FROM JOHN REDMOND RESERVOIR (1951-1960)
2

(adjusted values)
(cfs)

1955 1956Month 1951 1952 1953 1954 1957 1958 1959 1960

Jan
Feb

Mar

Apr

May
Jun

Jul

Aug
Sep

Oct

Nov

Dec

13

11

12

39

33

22

17

12

8

13

43

35

35.7

19

20.50

20.50

19

12

21

18

18

17

13

17

33

39

11

35

24

21

21

21

21

16

21

(i2

LI,

9

9

9/13/74 Revision 2
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TABLE 2.5-4 Sheet 1 of 3

HYDROGEOLOGIC CHARACTERISTICS
OF BEDROCK WITHIN A 5-MILE RADIUS OF SITE

Rock Units
and Aae

Physicala
Approximateb

Thickness
(fppti

Water Yield
(Thararteristic~s

Permea- Typicald Typical
bilityc Yield Well Depth
(cm/secl (anml Ifeeti

Alluvium Silt, clay sand Small to mod- 50 10-30
and gravel in river 0-30 erate yields
channels. from sand aqui-

fers in valley
bottomsa

Doniphan
Shale

Spring
Branch
Limestone

Stull
Shale

z
z Clay Creek
A Limestone

WJackson
P,a, Park Shale

Kereford

Thinly laminated shale; interbedded
fine-grained medium bedded sandstone.

Thin bedded limestone with inter-
bedded laminated shale.

Thin laminated shale; interbedded
fine-grained sandstone & laminated
siltstone.

Thin to medium bedded, fine-
grained limestone.

Fine-grained limestone with inter-
bedded shale & sandstone.

Thin bedded, fine-grained lime-
stone with sand 6 shale zones.

35+ Negligible 0~

Cl)

8+ Negligible

50+

4-7

Very small
yields from
sand lenses

Negligible

<1

<1i

<317-30 Very small
yields

4.4X10-5

I. 9X10-50-9 Very small
yields

a Physical properties from information presented in Section 2.4.
b Range of thickness encountered in borings B-i through B-21.
c Average permeabilities from pressure tests.
d Typical yield estimated from known well usage in dug and drilled wells.



0
t@r~s.

'V 3.'5 -- .r,. r. _ /r ý It el C 90

TABLE 2.5-4 (continued) Sheet 2 of 3

Rock Units
..A -

Physicala
Approximateb
Thickness Water Yield

Permea-
bilityc

Typicald
Yield

Typical
Well Depthf feet I

Pro~~~(an erls feiehrctrstctc-sc

Heumader
Shale

Plattsmouth
Limestone

Heebner
Shale

Leavenworth
,< Limestone

4 Snyderville
, Shale

z Toronto
z Limestone
(4

F Upper
a Lawrence

Amazonia
Limestone

Ireland
Sandstone

Thinly laminated shale; limestone
lenses at base.

Thin to thick bedded, fine-grained
limestone; interbedded thinly lam-
inated shale.

Thinly laminated, fissile,
carbonaceous shale.

Medium bedded, fine-grained limestone.

Laminated to thin bedded shale.

Thin to thick bedded, fine-grained
limestone; rare shale partings &
lenses.

Thinly laminated shale; interbedded
laminated to thin bedded sandstone.

Thin to medium bedded, fine-grained
shaley limestone; interbedded thinly
laminated shale.

Thinly laminated shale; cross-bedded,
laminated to medium bedded, fine-
grained sandstone; siltstone.

Thinly laminated shale; thin to
medium bedded, shaley limestone.

18-34 Negligible

11-13 Small yields

2.5-4 Negligible

6.0XIO"6 <3

1.0 Negligible

2.3X10- 6 <1 10-40

l.OXlO-6

3.7XI10
7

1ll.X1
6

1.2Xl10 6 <2 10-75

0

5-14 Negligible

14-19 Small yields

18-30 Possibly
small yields
from sandstone

2-18 Negligible

Possibly very
40-108 small yields

from sandstone
layers

14-90 Negligible

1. ex 10-
6

1. 0X10-7

8.3X10-6

2.6X10-
7

0.5

Robbins
Shale

2/14/75 Revision 3
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TABLE 2

Rock Units Physical
and Aue Properties

Haskell Thin to thick beddedl fine-grained
Limestone limestone.

Vinland Thinly laminated to thin bedded shale;

Shale interbedded discontinuous, thin to
medium bedded, very fine to medium-

z grained Sandstone.

z Westphalia Thin to medium bedded shaley limestone.
> LimestoneM
z
w Tonganoxie Thinly laminated to thin bedded, clayey
a Sandstone shale; interbedded with cross-bedded,
0 laminated to medium bedded sandstone &
A-siltstone.

Weston Thinly laminated shale.
Shale

South Bend Thick to thin bedded; fine-grained
Limestone limestone; sandy at base.

.5-4 (continued)

3proximate
Thickness Water Yield

(feet) Characteristics

1-3 Negligible

1-65 Negligible

0-13 Possibly very
small yields

42-142 Small yields

Permea-
bility
(cm/sec)

2.1XIO"
7

3.0XlO"
6

4.8X10-7

2.SX10"
7

9.2X10"
8

3.8X10-9

Sheet 3 of 3

Typical Typical
Yield Well Depth
(gpm) (feet)

3 200-300

0

I

31-109

4-6

Negligible

Negligible
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TABLE 2.5-5

PERMEABILITIES OF ROCK U1NITSd

BY DEPTHb

Page 1 of 2
1 13

Rock Unitsa

Alluvium

Doniphan Shale

Spring Branch
Limestone

Stull Shale

Clay Creek
Limestone

Jackson Park
Shale

Heumader Shale

Plattsmouth
Limestone

Heebner Shale

Leavenworth
Limestone

Snyderville
Shale

Toronto
Limestone

Unnamed Lawrence
Shale

Amazonia
Limestone

0
Weighted
Average

3xlO-
5

5x10-6

4xl0-6.

Permeability (cm/sec)
20 feet Greater than 20 ft.

Weighted
Range Average Range

2xlO- 5 to 4x10- 5  C C

-- C C

3xlO- 7 to 7x10-5 C C

2x10-6 3x10-
7 to 4x10-6

9xI0-7 to lxl0-54xl10
5

6xl10
6

2X10-
5

4x10-
6

1X10-
6

5x10-7 to 5xlO-5

3xl10
7

4xl10
6

to

to

3xl10
5

2xl10
4

4x10-
6

8x1&-
7

2xl10
6

1x10-6

4X10 
7

6x1&-
7

1x10-
6

5X10-
7

1x10 
7

to

to

8X10-
6

3xl10
5

0 to 4x10-6

0 to 2xlO-
7

2xlO-7 to 4x10-7

0 to 9x10-7

0 to 5xlO-6

ixlO-6 0 to 4x10-6

2x10-
5

3

0 to 6xlO-5 2xlO- 6 0 to 2x10-5

2x10-5 3xlO-6 0 to 3x10-5

7/22774 Revision 1
2/14/75 Revision 3
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TABLE 2.5-5 (continued) Page 2 of 2
11 1 3

Weightec
0 - 20 fee

Permeability (cm/sec)
•t Greater than 20 ft.

Wei2hted
Rock Unitsa Average Range Average Range

Ireland C C 4x10- 6  0 to 2xlO-5

Sandstone

Robbilns Shale C C Il10- 7  0 to Ix10-7

a Lithologic descriptions are presented in Table 2.5-4.

b Numbers refer to the depths below ground surface for which the indicated

permeability values are valid.

c Unit not penetrated at this depth in the test borings.

d Typical permeabilities for units below the Robbins Shale are presented

in Table 2.5-4.

0 Represents "no take" during test.

3

13
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TABLE 2.5-6 Page I of 28

PIEZOMETER WATER LEVEL READINGS - B BORINGS

(~ri

I.)

Date
Water Level

Depth
Water Level
Elevation

B-I, P-I

Interval: 132-272
(130-272)

Tonganoxie
Sandstone

B-i, P-i

B-i, P-2

Interval: 118-125

Vinland
Shale

8-04-73
8-04-73
8-11-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-18-73
11-15-73
12-14-73

1-14-74
3-14-74
4-19-74
5-16-74
7-18-74
8-15-74
9-12-74

10-17-74

8-04-73
8-04-73
8-11-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-18-73
11-15-73
12-14-73

11.5
10. 1*
11.2
11.7
11.5
11.3
11.4
11.4
10.9
10.9
10.9

5.4

1018
.10.9
11.0
10.9
11.5
11.5
11.2
11.2

12.2
+2.4*

6.3
9.6

10.3
10.3
10.5
10.6
10.6
10.6
10.6
10.6

1008.3
1009.7
1008.7
1008.1
1008.3
1008.5
1008.4
1008.4
1008.9
1008.9
1008.9
1014.4

1009.0
1008.9
1008.8
1008.9
1008.3
1008.3
1008.6
1008.6

1007.6
1022.2
1013.5
1010.2
1009.5
1009.5
1009.3
.1009.2
1009.2
1009.2
1009.2
1009.2

Effective interval given in parenthesis following slotted interval

if intervals differ. Interval depths reported are to the nearest foot.

* Value obtained following falling head permeameter testing
** Low value resulting from slow recovery following purging of

piezometers.
+ Indicates value above ground surface

0

2/14/75 Revision 3
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TABLE 2.5-6 (continued) Page 2 of 2513

Water Level
Deloth

Water Level
ElevationDate

I'..
B-1, P-2

B-I, P-3

Interval: 24-84

Ireland
Sandstone

0

1-14-74
3-14-74
4-19-74
5-16-74
7-18-74
8-15-74
9-12-74

10-17-74

8-04-73
8-04-73
8-11-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-18-73
10-15-73
12-14-73

1-14-74
3-14-74
4-19-74
5-16-74
7-18-74
8-15-74
9-12-74

10-17-74

8-07-73
8-07-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-13-73

10.5
10.6
11.0
11.2
11.8
11.8
12.0
12.1

11.9
6.7*
6.8
7.0
7.2
7.1
7.0
7.1
6.5
6.2
5.9
5.5

1009.3
1009.2
1008.8
1008.6
1008.0
1008.0
1007.8
1007.7

1007.9
1013.1
1013.0
1012.8
1012.6
1012.8
1012.8
1012.8
1013.3
1013.6
1013.9
1014.3

1014.7
1015.1
1014.8
1014.7
1013.6
1013.2
1013.8
1013.7

1038.3
1087.7
1048.5
1048.5
1048.5
1048.6
1048.6
1046.7
1048.6
1048.5
1048.5
1048.6

B-1, P-3 5.1
4.7
5.0
5.1
6.2
6.6
6.0
6.1

B-4, P-I

Interval: 109-188

Ireland
Sandstone

60.2
10.8*
50.0
50.0
50.0
49.9
49.9
51.8
49.9
50.0
50.0
49.9

* Reference cited on
** Reference cited on
+ Reference cited on

sheet 1
sheet 1
sheet 1

2/14/75 Revision 3
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TABLE 2.5-6 (continued) Page 3 of 28 13

Water Level
Elevation

Water Level
DepthDate

0

F-'

0
0
(ri

B-4, P-I

B-4, P-2

Interval: 60-86

Snyderville Shale to
Unnamed
Lawrence

4

0

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74
6-07-74
7-18-74
8-15-74
9-12-74

10-17-74

8-07-73
8-07-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-13-73

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74
6-07L74
7-18-74
8-15-74
9-12-74

10-17-74

8-07-73
8-07-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73

sheet 1
sheet 1
sheet 1

49.8
49.8
49.7
49.7
49.7
49.8
50.1
50.1
49.8
49.8

57.8
18.0*
48.6
48.3
48.4
48.1
48.1
48.2
47.6
47.8
46.1
45.7

45.2
46.1
46.0
46.4
46.346.2
46.9
46.8
46.6
46.5

1048.7
1048.7
1048.8
1048.8
1048.8
1048.7
1048.4
1048.4
1048.7
1048.7

1040.7
1080.5
1049.9
1050.2
1050.1
1050.4
1050.4
1050.3
1050.9
1050.7
1052.4
1052.8

1053.3
1052.4
1052.5
1052.1
1052.2
1052.3
1051.6
1051.7
1051.9
1052.0

1055.9
1099.5
1086.0
1084.9
1084.3
1084.2
1084.2
1060.6
1063.1

B-4, P-2

B-4, P-3

Interval: 35-48

Heumader Shale to
Plattsmouth
Lime stone

* Reference cited on
** Reference cited on
+ Reference cited on

42.6
+ 1.0*

12.5
13.6
14.2
14.3
14.3
37.9**
35.4**

0

2/14/75 Revision 3
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TABLE 2.5-6 (continued) Page 4 of 28 j3

Water Level
Elevation

Water Level
DepthDate

B-4, P-3 (con't)

f'...

L f

B-4, P-3

B-4, P-4

Interval: 5-26

Heumader
Shale

B-4, P-4

B-5, P-1

10-18-73
11-15-73
12-13-73

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74
6-07-74
7-18-74
8-15-74
9-12-74

10-17-74

8-07-73
8-07-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73
11-18-73
11-15-73
12-13-73

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74
6-07-74
7-18-74
8-15-74
9-12-74

10-17-74

8-09-73
8-09-73

sheet 1
sheet 1
sheet I

30.7**
18.5*
14.3

12.2
10.9
16.0
10.9
.9.5
9.0
9.3
9.5
9.4
9.5

20.3
+ 1.0*

6.5
6.5
6.5
6.4
6.3

10.8*8.0**
8.4**
6.3
5.2

3.4
3.8
7.6
5.7
4.9
4.5
4.6
4.7
4.2
3.7

59.5
4. 1*

1067.8
1080.0
1084.2

1086.5
1087.6
1082.6
1087.6
1089.0
1089.5
1089.2
1089.0
1089.1
1089.0

1078.2
1099.5
1092.0
1092.0
1092.0
1092.1
1092.2
1087.7
1090.5
1090.1
1092.2
1093.3

1095.2
1094.7
1091.0
1092.9
1093.7
1094.0
1094.0
1093.9
1094.3
1094.9

1034.4
1089.8

* Reference cited on
** Reference cited on
+ Reference cited on

2/14/75 Revision 3
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TABLE 2.5-6 (continued) Page 5 of 28 13
.Water Level

Elevation
Water Level

DepthDate
l I I I I

B-5, P-1 (con't)

Interval: 288-348

Tonganoxie
Sandstone

B-5, P-I

B-5, P-2

Interval: 86-98

Unnamed
Lawrence

B-5, P-2

8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-13-73

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74
6-07-74
7-18-74
8-15-74
9-12-74

10-17-74

8-09-73
8-09-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-13-73

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74
6-07-74
7-18-74

73.7
74.8
75.4
75.9
75.9
78.1*
77.5
77.5
77.6
77.3

77.6
77.8
77.6
77.7
77.7
77.7
78.1
78.0
77.9
77.8

59.0
11.4*
53.6
53.5
53.4
53.1
52.9
52.7
52.1
52.1
51.1
49.4

47.8
46.5
46.0
45.9
45.8
45.4
45.7

1020.2
1019.1
1018.5
1018.0
1018.0
1015.8
1016.5
1016.4
1016.3
1016.6

1016.3
1016.1
1016.3
1016.2
1016.2
1016.2
1015.8
1015.9
1016.0
1016.1

1034.9
1082.5
1040.3
1040.4
1040.5
1040.8
1041.0
1041.2
1041.8
1041.8
1042.8
1044.5

1046.1
1047.4
1047.9
1048.0
1048.1
1048.5
1048.2

0
*

**

+

Reference cited on sheet 1
Reference cited on sheet 1
Reference cited on sheet 1

2/14/75 Revision 3
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p TABLE 2.5-6 (continued) Page 6 of 28 13

Water Level
Elevation

Water Level
DepthDate

0D

1,-1
I..

I'.

0n

B-5, P-2 (con't)

B-5, P-3

Interval: 5-72

Heumader Shale to
Toronto
Limestone

B-5, P-3

8-15-74
9-12-74

10-17-74

8-09-73
8-09-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-13-73

2-14-74
3-14-74
4-19-74
5-16-74
6-07-;74
7-18-74
8-15-74
9-12-74

10-17-74

45.7
45.6
45.5

30.9
17.3*

9.6
10.5
12.7

9.3
8.7
0.2
0.4
6.3
1.5
0.8

0.7
0.4
1.7
1.4
1.4
7.2
9.9
5.9
6.7

1048.2
1048.3
1048.4

1063.0
1076.6
1084.3
1083.5
1081.2
1084.6
1085.2
1093.7
1093.5
1087.6
1092.4
1093.1

1093.2
1093.5
1092.2
1092.5
1092.5
1086.7
1084.0
1088.0
1087.2

1026.0
1036.9
1035.5
1027.7
1035.2
1035.0
1034.9
1035.2
1035.0

949.3
1002.9
1014.0
1030.7
1034.4
1035.1

B-6, P-I 7-06-73
7-28-73
7-28-73

Interval: 263-333 8-09-73
(262-333) 8-23-73

8-30-73
Tonganoxie 9-06-73
Sandstone 9-13-73

9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-13-73
10-17-74

* Reference cited on sheet 1
** Reference cited on sheet 1
+ Reference cited on sheet 1

102.4
91.5
92.9*

100.7
93.2
93.4
93.5
93.2
93.4

179.1*
125.5**
114.4**

97.7
94.0
93.3

2/14/75 Revision 3
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TABLE 2.5-6 (continued)

Water Level
Date Depth

Page 7 of 28 3

Water Level
Elevation

{r,

I.)

Li~

B-6, P-2

Interval: 83-99

Snyderville Shale to
Toronto
Limestone

B-6, P-2

B-6, P-3

Interval: 5-26

Jackson Park
Shale

B-6, P-3

7-06-73
7-29-73
7-29-73
8-09-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73

10-04-73
10-18-73
11-15-73
12-13-73

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74
6-07-74
7-18-74
8-15-74
9-10-74

10-17-74

7-06-73
7-29-73
7-29-73
8-09-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-13-773

1-14-74
2-14-74
3-14-74

sheet 1
sheet 1
sheet 1

24.1
23.2
17.7*
30.1
22.9
23.2
23.2
23.0
23.1
22.3
23.0
22.8
49.8

60.7
61.6
62.4
63.5
64.2
63.5
65.4
66.0
66.2
66.3

23.4
22.7
6.2*

22.4
22.7
22.9
23.1
22.8
23.0
23.1
22.3
22.8
22.5
21.4

21.5
20.8
18.7

1104.3
1105.2
1110.7
1098.3
1105.5
1105.2
1105.2
1105.4
1105.3
1106.1
1105.4
1105.6
1078.6

1067.7
1066.8
1066.0
1064.9
1064.2
1064.9
1063.0
1062.4
1062.2
1062.1

1105.0
1105.7
1124.2
1106.0
1105.7
1105.5
1105.3
1105.6
1105.4
1105.3
1106.1
1105.6
1105.9
1107.0

1106.9
1107.6
1109.7

* Reference cited on
** Reference cited on
+ Reference cited on

2/14/75 Revision 3
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TABLE 2.5-6 (continued)

Water Level
Date nernth

Page 8 of 28 13

Water Level
P1 avat.I wen

B-6, P-3 (con't)

I,.)

Lfl

0
(~F?

B-7, P-I

Interval:

Ireland
Sandstone

145-195

0

B-7, P-2

Interval: 79-99

Snyderville Shale to
Toronto
Limestone

B-7, P-3

Interval: 40-50

Kereford Limestone to
Heumader Shale

B-8, P-I

Interval: 44-64

Snyderville Shale,

* Reference cited on
** Reference cited on
+ Reference cited on

4-19-74
5-16-74
6-07-74
7-18-74
8-15-74
9-10-74

10-17-74

8-09-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-18-73

.8-09-73
8-09-73
8-23-738-30-.73

9-06-73
9-13-73
9-20-73
9-27-73

10-18-73

8-09-73
8-09-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-18-73

8-09-73
8-09-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73

sheet 1
sheet 1
sheet 1

18.8
17.9
18.8
21.1
21.7
21.1
21.7

37.7*
53.9
52.0
55.0
53.4
54.7
54.5
57.7

51.8
+ 0.9*

52w3
52.3
52.3
52.3
52.5
52.4
52.4

48.3
+ 1.8*

3.2
4.6
5.8
4.2
8.2

10.2
14.7

20.2
6.0*

20.4
20.4
20.6
20.5
20.5

1109.6
1110.5
1109.6
1107.3
1106.7
1107.3
1106.7

1060.8
1044.6
1046.5
1043.5
1045.1
1043.8
.1044.0
1040.8

1046.7
1099.4
1046.2
1046.2
1046.2
1046.2
1046.0
1046.1
1046.1

1050.2
1100.3
1095.3
1093.9
1092.7
1094.3
1090.3
1088.3
1086.8

1047.4
1061.6
1047.2
1047.2
1047.0
1047.1
1047.1

0

2/14/75 Revision 3
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TABLE 2.5-6 (continued)

Water Level
Date Depth

Page 9 of 28 13

Water Level
Elevation

0n

K'

B-8, P-i (con't)
Toronto
Limestone

0-8, P-i

B-8, P-2

Interval: 22-34

Plattsmouth
Limestone

B-8, P-2

9-27-73
10-04-73
10-18-73
11-15-73
12-14-73

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74
6-07-74
7-18-74
8-15-74
9-10-74

10-17-74

8-09-73
8-09-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-14-73

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74
6-07-74
7-18-74
8-15-74
9-10-74

10-17-74

sheet 1
sheet 1
sheet 1

20.4
20.2
20.3
20.0
19.5

18.6
18.0
17.7
17.6
17.7
17.9
19.3
19.7
19.8
19.6

Dry
0.9*

13.4
14.0
14.4
14.5
14.6
23.1**
12.4
12.2
12.8
11.5

11.5
10.7

9.7
10.0
10.2
10.8
12.9
14.2
10.7
13.2

1047.2
1047.4
1047.3
1047.6
1048.1

1049.0
1049.6
1049.9
1050.0
1049.9
1049.7
1048.3
1047.9
1047.8
1048.0

Dry
1066.7
1054.2
1053.6
1053.2
1053.1
1053.0
1044.5
1055.2
1055.4
1054.8
1056.1

1056.1
1056.9
1057.9
1057.6
1057.4
1056.8
1054.7
1053.4
1056.9
1054.4

* Reference cited on
** Reference cited on5 + Reference cited on

2/14/75 Revision 3
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TABLE 2.5-6 (continued)

I..

Page 10 of 28 3

Water Level
Elevation

Water Level
DepthDate

J-S

2' -

B-8, P-3

Interval: 5-17

Overburden to
Heumader Shale

B-8V P-3

B-9, P-I

Interval: 56-75

Toronto
Limestone

8-09-73
8-09-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-14-73

1-14-74
2-14-74
3-14-74
4-19-74
5-16-746- 07-74
7-18-74
8-15-749-10-"74

10-17-74

7-06-73
7-29-73
7-29-73
8-09-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-13-73

Dry
5.9*
9.4
9.7
9.9

10.0
10.1
10.3

7.8
7.8
8.3
7.3

7.3
6.6
5.8
6.2
6.4
7.0
9.0

10.2
7.3
8.8

Dry
1061.7
1058.2
1057.9
1057.7
1057.6
1057.5
1057.3
1059.8
1059.8
1059.3
1060.3

1060.3
1061.0
1061.8
1061.4
.1061.2
1060.6
1058.6
1057.4
1060.3
1058.8

1046.1
1046.5
1076.1
1046.2
1046.1
1046.0
1045.9
1046.1
1046.1
1045.9
1026.2
1045.9
1045.8
1046.0

31.9
31.5
1.9*

31.8
31.9
31.9
32.1
31.9
31.9
32.1
51.8"*
32.1
32.2
32.0

* Reference cited on
** Reference cited on
+ Reference cited on

sheet 1
sheet 1
sheet 1

2/14/75 Revision 3
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TABLE 2.5-6 (continued)
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Page 11 of 281

Water Level
Elevation

Water Level
DepthDate

Date

0

I.-'.

I."

1)
0
0
(11

B-9, P-I

B-9, P-2

Interval: 28-40

Plattsmouth
Limestone

B-9, P-2

B-9, P-3

Interval: 6-21

Overburden,

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74
6-07-74
7-18-74
8-15-74
9-12-74

10-17-74

7-06-73
7-29-73
7-29-73
8-09-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-14-73

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74
6-07-74
7-18-74
8-15-74
9-12-74

10-17-74

7-06-73
7-29-73
7-29-73
8-09-73
8-23-73
8-30-73
9-06-73

32.3
32.1
31.8
31.6
31.3
31.1
31.4
31.6
31.3
31.6

28.3
16.8

8..4*
14.1
13.8
13.8
13.7
13.4
13.4
20.0**
14.7
14.6
13.4
12.6

12.7
12.0
11.9
11.8
11.5
11.8
12.2
12.2
11.9
12.0

17.8
3.1
2.4*
3.5
3.7
3.8
3.9

1045.7
1045.9
1046.2
1046.4
1046.7
1046.9
1046.6
1046,4
1046.7
1046.4

1049.7
1061.2
1069.6
1063.9
1064.2
1064.2
1064.3
1064.6
1064.6
1058.0
1063.3
1063.4
1064.6
1065.4

1065.3
1066.0
1066.1
1066.2
1066.5
1066.2
1065.8
1065.8
1066.1
1066.0

1060.2
1074.9
1075.6
1074.5
1074.3
1074.2
1074.1

* Reference cited on sheet 1
** Reference cited on sheet 1
+ Reference cited on sheet 1

2/14/75 Revision 3
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TABLE 2.5-6 (continued)

Water Level
Date Depth

Page 12 of 281 3

Water Level
Elevation

i.r

B-9, P-3 (con't)
Heumader Shale

B-9, P-3

B-10, P-I

Interval: 40-57
(38-57)

Snyderville Shale to
Toronto
Limestone

B-10, P-1

9-13-73
9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-13-73

2-14-74
3-14-74
4-19-74
5-16-74
6-07-74
7-18-74
8-15-74
9-12-74

10-17-74

8-07-73
8-07-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-13-73

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74
7-18-74
8-15-74
9-12-74

10-17-74

sheet 1
sheet 1
sheet 1

3.6
3.5
1.9
0.8
1.0
1.11.8

0.8
0.6
1.2
1.4
1.2
3.7
4.2
2.5
3.5

29.3
1. 3*

22.2
19.0
22.1
22.1
22.1
21.8
24.3
21.5
20.8
19.7

18.7
17.7
17.0
17.4
17.6
20.1
20.9
19.4
20.1

1074.4
1074.5
1076.1
1077.2
1077.0
1076.9
1076.2

.1077.2
1077.4
1076.8
1076.6
1076.8
1074.3
1073.8
1075.5
1074.4

1057.5
1085.5
1064.4
1067.8
1064.7
1064.7
1064.7
1065.0
1062.5
1065.3
1066.0
1067.1

1068.1
1069.1
1069.8
1069.4
1069.2
1066.7
1065.9
1067.4
1066.7

0
*
**

+

Reference cited on
Reference cited on
Reference cited on

2/14/75 Revision 3
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TABLE 2.5-6 (continued) Page 13 of 281 3

Water Level
Elevation

Water Level
-DepthDate

(D

I.-.

kri

B-10, P-2

Interval: 5-28

Heumader Shale to
Snyderville Shale

B-10, P-2

8-07-73
8-07-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-!04-73
10-18-73
11-15-73
12-13-73

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74
7-18-74
8-15-74
9-12-74

10-17-74

8-06-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-13-73

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74
6-07-74
7-18-74

23.6
3.7*

15.3
15.7
16.0
15.7
15.4
14.5
13.9
14.9
14.1
14.5

15.1
13.9
14.3
15.0
14.6
16.4
15.7
14.3
15.1

1063.2
1083.1
1071.5
1071.1
1070.8
1071.1
1071.4
1072.3
1072.9
1071.9
1072.7
1072.3

1071.7
1072.9
1072.5
1071.8
1072.2
1070.4
1071.1
1072.5
1071.7

B-11, P-I

Interval: 178-240
(175-240)

Vinland Shale

Piezometer is inoperative
5.6 1084.4
Blocked

5.6 1084.4
3.6 1086.4
3.6 1086.4
2.7 1087.3

3.0 1087.0
2.9 1087.1
2.5 1087.5
3.6 1086.4
3.7 1086.3
4.1 1085.9
Piezometer Damaged

B-Il, P-I

* Reference cited on sheet 1
** Reference cited on sheet 1
+ Reference cited on sheet 1

2/14/75 Revision 3
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TABLE 2.5-6 (continued) Page 14 of 2813

Water Level
Elevation

Water Level
DepthDate

ri'

B-I1, P-2

Interval: 18-35 (16-35)

Toronto
Limestone

B-11, P-2

B-11, P-3

Interval: 0-13 (5-13)

Overburden to
Snyderville Shale

6-26-73
8-06-73
8-06-73
8-09-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-13-73

1-14-74
2-14-74
3-14-74
4-19-745-16-74
6-07-74
7-18-74

7-26-73
8-06-73
8-06-73
8-09-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-13-73

24.0
5.3

+1.4*
5.3
5.6
5.7
5.7
5.3
5.3
4.4
3.4
3.6
3.6
2.7

1066.0
1084.7
1091.4
1084.7
1084.4
1084.3
1084.3
1084.7
1084.7
1085.6
1086.6
1086.4
1086.4
1087.3

3.0 1087.0
3.0 1087.0
2.5 1087.5
3.5 1086.5
3.7 1086.3
4.1 1085.9

Piezometer Damaged

0
7.5
3.5
2.4*
2.8
3.1
3.5
3.8
1.9
2.16. 1**
0,6
1.4
2.2
1.5

1082.5
1086.5
1087.6
1087.2
1086.9
1086.5
1086.2
1088.1
1087.9
1083.9
1089.4
1088.6
1087.8
1088.5

* Reference cited on
** Reference cited on
+ Reference cited on

sheet I
sheet 1
sheet 1

0

2/14/75 Revision 3
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TABLE 2.5-6 (continued)

Water Level
Date Depth

Page 15 of 281 3

Water Level
Elevation

B-i1, P-3

Ln

0

B-12, P-1

Interval: 90-192

Ireland
Sandstone

B-12, P-i

B-12, P-2

Interval: 41-61

Toronto
Limestone

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74
6-07-74
7-18-74

8-08-73
8-08-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-13-73

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74
7-18-74
8-15-74
9-12-74

10-17-74

8-08-73
8-08-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

58.2
51.9*
58.7
58.8
58.9
58.7
58.8
58.5
58.4
58.6
58.5
58.4

58.5
58.6
58.4
58.4
58.5
59.0
59.1
58.8
58.9

38.6
1.1*

39.2
39.4
39.5
39.4
39.4
39.2

2.2 1087.8
2.2 1087.8
1.2 1088.8
1.8 1088.2
2.3 1087.7
2.2 1087.8
Piezometer Damaged

1030.3
1036.6
1029.8
1029.7
1029.6
1029.8
1029.7
1030.0
1030.1
1029.9
1030.0
1030.1

1030.0
1029.9
1030.1
1030.1
1030.0
1029.5
1029.4
1029.7
1029.6

1049.9
1087.4
1049.3
1049.1
1049.0
1049.1
1049.1
1049.3

* Reference cited on
** Reference cited on
+ Reference cited on

sheet 1
sheet 1
sheet 1

2/14/75 Revision 3
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TABLE 2.5-6 (continued) Page 16 of 28f 3

Water Level
Elevation

Water Level
DepthDate

Li'

I.->

Li'

B-12, P-2 (con't)

B-12, P-2

B-12, P-3

Interval: 5-32

Heumader Shale to
Snyderville Shale

B-12, P-3

B-14, P-i

10-18-73
11-15-73
12-13-73

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74
7-18-74
8-15-74
9-12-74

10-17-74

8-08-73
8-08-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-13-73

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74
7-18-74
8-15-74
9-12-74

10-17-74

8-05-73
8-05-73
8-11-73
8-23-73

sheet 1
sheet 1
sheet I

39.4
39.3
38.9

39.0
38.8
38.4
38.3
38.2
38.7
38.9
38.7
38.8

8.8
2.4*
8.9
9.8

10.7
10.8
11.0
11.2
13.6
11.6
13.4
15.7

15.5
15.7
15.6
18.4
23.9
25.7
26.9

9.0
14.8

115.972.0*

113.4
115.1

1049.1
1049.2
1049.6

1049.5
1049.7
1050.1
1050.2
1050.3
1049.8
1049.6
1049.8
1049.7

1079.7
1086.1
1079.6
1078.7
1077.8
1077.7
1077.5
1077.3
1074.9
1076.9
1075.1
1072.8

1073.0
1072.8
1072.9
1070.1
1064.6
1062.7
1061.6
1079.5
1073.7

1000.5
1044.4
1003.0
1001.3

* Reference cited on
** Reference cited on
+ Reference cited on

2/14/75 Revision 3
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TABLE 2.5-6 (continued) Page 17 of

Water Level
Elevation

2813

Water Level
DepthDate

0

I~-.

N.

I....)

0
0
hi

8-14, P-1 (con't)
Interval: 280-290

(271-290)
Vinland Shale to
Tonganoxie
Sandstone

B-14, P-1

8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-14-73

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74
6-07-74
7-18-74
8-15-74
9-12-74

10-17-74

8-05-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73

114.9
115.1
114.9
114.9
114.7
114.5
114.6
114.5
114.2

114.2
114.2
114.0
114.1
114.1
114.2
114.8
115.0
114.6
114.7

1001.5
1001.3
1001.5
1001.5
1001.7
1001.9
1001.8
1001.9
1002.2

1002.2
1002.2
1002.4
1002.3
1002.3
1002.2
1001.6
1001.4
1001.8
1001.70

B-14, P-2

Interval: 85-100

Toronto
Limestone

Piezometer is
0.6
0.5
0.7
0.6
0.6

inoperative
1115.8
1115.9
1115.7
1115.8
1115.8

B-14, P-2 9-27-73
10-04-73
10-18-73
11-15-73
12-14-73

1-14-74
2-14-74
3-14-74
4-19-74

sheet 1
sheet 1
sheet 1

82.7
82.7
82.7
82.7
82.5

82.5
82.4
82.3
82.3

1033.7
1033.7
1033.7
1033.7
1033.9

1033.9
1034.0
1034.1
1034.1

* Reference cited on
** Reference cited on
+ Reference cited on

2/14/75 Revision 3
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TABLE 2.5-6 (continued)

Water Level
Date Depth

Page 18 of 281 3

Water Level
Elevation

b

kn

Gj
GA
kri

0-14, P-2 (con't)

B-14, P-3

Interval: 7-30

Clay Creek
Limestone to
Kereford
Limestone

B-14, P-3

5-16-74
6-07-74
7-18-74
8-15-74
9-12-74

10-17-74

8-05-73
8-05-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-14-73

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74
6-07-74
7-18-74
.8-15-74
9-12-74

10-17-74

8-04-73
8-04-73
8-11-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

82.2
82.2
82.2
82.2
82.2
82.3

15.8
14.2*
15.7
16.0
16.3
16.6
16.7
12.9
11.3
11.9
13.3
12.7

12.2
12.3
-10.4
12.0
11.8
12.4
14.9
16.3
13.0
16.4

68.9
56. 3*
64.4
64.8
67.9
65.0
64.7
64.9
64.8

1034.2
1034.2
1034.2
1034.2
1034.2
1034.1

1100.6
1102.2
1100.7
1100.4
1100.1
1099.8
1099.7
1103.5
1105.1
1104.5
1103.1
1103.7

1104.2
1104.0
1106.0
1104.4
1104.6
1104.0
1101.5
1100.1
1103.4
1100.0

1019.1
1031.7
1023.6
1023.2
1020.1
1023.0
1023.3
1023.1
1023.2

0

B-15, P-I

Interval: 124-154
(122-154)

Ireland
Sandstone

*

**

+

Reference cited on sheet 1
Reference cited on sheet 1
Reference cited on sheet 1

2/14/75 Revision 3
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TABLE 2.5-6 (continued)

Water Level
Date Depth

Page 19 of 281 3

Water Level
Elevation

1' -~

B-15, P-I (con't)

B-15, P-I

10-04-73
10-18-73
11-15-73
12-18-73

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74
6-07-74
7-18-74
8-15-74
9-12-74

10-17-74

0
B-15, P-2

Interval: 40-80

Toronto
Limestone to
Unnamed
Lawrence

B-15, P-2

8-04-73
8-04-73
8-11-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-18-73

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74
6-07-74
7-18-74
8-15-74
9-12-74

10-17-74

sheet 1
sheet I
sheet 1

64.6
64.7
64.6
64.3

64.3
64.4
64.1
64.3
64.3
64.3
65.1
65.2
65.0
65.1

49.4
33.7*
48.9
51.0
48.9
49.1
48.7
49.0
48.8
48.6
48.8
48.4
47.9

47.7
47.3
47.0
47.0
46.7
46.9
47.7
47.9
47.6
47.7

1023.4
1023.3
1023.4
1023.7

1023.7
1023.6
1023.9
1023.7
1023.7
1023.7
1022.9
1022.8
1023.0
1022.9

1038.6
1054.3
1039.1
1037.0
1039.1
1038.9
1039.3
1039.0
1039.2
1039.4
1039.2
1039.6
1040.1

1040.3
1040.7
1041.0
1041.0
1041.3
1041.1
1040.3
1040.1
1040.4
1040.3

*

**

+

Reference cited on
Reference cited on
Reference cited on

2/14/75 Revision 3
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TABLE 2.5-6 (continued) Page 20 of 281 3

Water Level
Elevation

Water Level
DepthDate

Lrl

B-15, P-3

Interval: 5-29
(4-29)

Heumader Shale to
Plattsmouth
Limestone

B-15, P-3

B-16, P-i

Interval: 68-91
(66-91)

Amazonia
Limestone to
Ireland
Sandstone

8-04-73
8-04-73
8-11-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-18-73

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74
6-07-74
7-18-74
8-15-74
9-12-74

10-17-74

6-27-73
7-28-73
7-28-73
8-11-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-14-73

17.7
1.8*
5.3
5.4
5.6
5.6
5.7
5.8
2.7
2.0
2.5
3.4
3.0

3.9
3.6
2.1
3.1
3.1
3.6
5.2
5.5
2.8
5.6

47.0
64.5
17.3*
14.5
63.4
63.4
63.5
63.5
Blocked
Blocked
63.5
63.8
64.8
64.5

1070.3
1086.2
1082.7
1082.6
1082.4
1082.4
1082.3
1082.2
1085.3
1086.0
1085.5
1084.6
1085.0

1084.1
1084.4
1085.9
1084.9
1084.9
1084.4
1082.8
1082.5
1085.2
1082.4

1057.7
1040.2
1087.4
1090.2
1041.3
1041.3
1041.2
1041.2

1041.2
1040.9
1039.9
1040.2

*
**

+

Reference cited on
Reference cited on
Reference cited on

sheet 1
sheet 1
sheet 1

0

2/14/75 Revision 3
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TABLE 2.5-6 (continued) Page 21 of 281 3

Water Level
Elevation

Water Level
DepthDa te

Date

I. -~
Iri

0
0
tj1

B-16, P-1

B-16, P-2

Interval: 23-37

Toronto
Limestone

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74

6-27-73
7-28-73
7-28-73
8-11-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-14-73

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74

8-06-73
8-06-73
8-09-73
8-11-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73

63.1 1041.6
62.6 1042.1
62.0 1042.7
57.7 1047.0
61.9 1042.8
Piezometer-Blocked

36.5
22.9
7.8'

14.5
15.1
15.2
Blocked

a
a

a

a
I,

1068.2
1081.8
1096.9
1090.2
1089.6
1189.2

B-16, P-2

B-17, P-1

Interval: 186-320

Tonganoxie
Sandstone

13.8 1090.9
14.1 1090.6
14.5 1090.2
15.4 1089.3
16.1 1088.6
Piezometer Blocked

Piezometer is inoperative
9.9* 1091.3

35.5 1065.7
39.5 1061.7
66.4 1034.8
72.7 1028.5
86.1 1015.1
78.2 1023.0
79.3 1021.9

* Reference cited on
* Reference cited on

+ Reference cited on

sheet 1
sheet 1
sheet 1

2/14/75 Revision 3
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TABLE 2.5-6 (continued)

Water Level
Date Depth

Page 22 of 28j 3

Water Level
Elevation

I.;-'
I~.?

I. ri

(~;I

I~r~

B-17, P-1 (con't)

B-17, P-1

B-17, P-2

Interval: 65-121

Ireland Sandstone

8-17, P-2

B-17, P-3

Interval: 25-40

Toronto

9-27-73
10-04-73
10-18-73
11-15-73
12-13-73

1-14-74
3-14-74
4-19-74
5-16-74

10-17-74

8-06-73
8-06-73
8-09-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-13-73

1-14-74
3-14-74
4-19-74
5-16-74

10-17-74

8-06-73
8-06-73
8-09-73
8-23-74
8-30-73
9-06-73
9-13-73

81.5 1019.7
80.2 1021.0
80.0 1021.2
Piezometer Blocked
80.6 1020.6

132.0**
100.9*
94.5**
85.0
82.3

60.35.4*
59.0
53.1
53.3
53.4
53.4
53.4
54.7
53.3
53.4
53.3
52.8

52.7
52.6
52.7
52.9
53.6

29.6
2.0*

20.6
21.8
21.9
21.8
21.5

1040.9
1095.8
1042.2
1048.1
1047.9
1047.8
1047.8
1047.8
1046.5
1047.9
1047.8
1047.9
1048.4

1048.5
1048.6
1048.5
1048.3
1047.6

1071.6
1099.2
1080.6
1079.4
1079.3
1079.4
1079.7

969.2
1000.3
1006.7
1016.2
1018.9

* Reference cited on sheet 1
** Reference cited on sheet 1
+ Reference cited on sheet 1

2/14/75 Revision 3
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TABLE 2.5-6 (continued)

Water Level
Date Depth

Page 23 of 2813

Water Level
Elevation

I, .J
B-17, P-3 (con't)
Limestone

B-17, P-3

B-18, P-1

Interval: 76-105
(74-105)

Ireland
Sandstone

B-18, P-i

0

9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-13-73

1-14-74
3-14-74
4-19-74
5-16-74
6-07-74
7-18-74
8-15-74
9-12-74

10-17-74

8-08-73
8-08-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-13-73

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74
7-18-74
8-15-74
9-12-74

10-17-74

21.4
21.2
19.7
19.6
16.8
18.5

19.0
19.4
20.6
20.7
21.0
21.6
21.3
19.8
19.7

11.4
0.1*

11.5
11.5
11.5
11.4
11.4
12.3
11.4
11.5
11.4
11.4

11.5
11.9
11.6
11.7
11.6
11.9
11.7
11.5
11.6

1079.8
1080.0
1081.5
1081.6
1082.4
1082.7

1082.2
1081.8
1080.6
1080.5
1080.2
1079.6
1079.9
1081.4
1081.5

1050.7
1062.0
1050.6
1050.6
1050.6
1050.7
1050.7
1049.8
1050.7
1050.6
1050.7
1050.7

1050.6
1050.2
1050.5
1050.4
1050.5
1050.2
1050.4
1050.6
1050.5

* Reference cited on sheet 1
** Reference cited on sheet 1
+ Reference cited on sheet 1

2/14/75 Revision 3



WCGS - ER

I>
TABLE 2.5-6 (continued) Page 24 of 281 3

Water Level
Elevation

Water Level
DepthDate

LIn
I%.)

'1o
C D
( D
Ln

B-18, P-2

Interval: 19-35
(16-35)

Toronto
Limestone

B-18, P-2

B-18, P-3

Interval- 1-10
(5-10)

Heebner Shale

to
Snyderville Shale

8-08-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-13-73

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74
7-18-74
8-15-74
9-12-74

10-17-74

8-08-73
8-08-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-13-73

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74

10-17-74

1.4"
6.5
7.3
7.2
6.8
6.6
6.5
5.3
5.3
5.4
5.8

6.9
8.5
9.1
9.7
8.8
8.8
8.3
6.4
6.6

4.3
1.6*
4.8
4.9
4.9
4.8
4.8
3.9
2.9
4.4
5.4
6.3

1060.7
1055.6
1054.8
1054.9
1055.3
1055.5
1055.6
1056.8
1056.8
1056.7
1056.3

1055.2
1053.6
1053.0
1052.4
1053.3
1053.3
1053.8
1055.7
1055.5

1057.8
1060.5
1057.3
1057.2
1057.2
1057.3
1057.3
1058.2
1059.2
1057.7
1056.7
1055.8

B-18, P-3 6.6 1055.5
6.6 1055.5
4.5 1057.6
6.7 1055.4
Piezometer Blocked
6.6 1055.5

* Reference cited on sheet 1
** Reference cited on sheet 1
+ Reference cited on sheet 1

2/14/75 Revision 3
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TABLE 2.5-6 (continued) Page 25 of 281 3

Water Level
Elevation

Water Level
DepthDate

I, ~J

1.fl
S.

.5

I.

0
0

B-20, P-1

Interval: 101-114

Clay Creek
Limestone

B-20, P-1

0

8-11-73
8-11-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-13-73

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74
6-07-74
7-18-74
8-15-74
9-10-74

10-17-74

9-11-73
8-11-73
8-20-73
8-23-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-13-73

1-14-74
2-14-74
3-14-74

Piezometer is
+2.3*
13.1
17.1
19.8
18.3
24.0
41.3**
42.4**
42.3**
42.5**
42.4**

42.5
42.5
42.3
42.3
42.4
42.5
42.4
42.5
42.5.
42.5

38.6
+ 2.2*

36.3
32.8
37.7
38.3
38.8
56.7**
49.9**
42.3**
43.9**
41.1

B-20, P-2

Interval: 41-81

Spring Branch
Limestone to
Stull Shale

inoperative
1136.8
1121.4
1117.4
1114.7
1116.2
1110.5
1093.2
1092.1
1092.2
1092.0
1092.1

1092.0
1092.0
1092.2
1092.2
1092.1
1092.0
1092.1
1092.0
1092.0
1092.0

1095.9
1136.7
1098.2
1101.7
1096.8
1096.2
1095.7
1077.8
1084.6
1092.2
1090.6
1093.4

1093.4
1094.1
1094.6

B-20, P-2 41.1
40.4
39.9

0
* Reference cited on
** Reference cited on
+ Reference cited on

sheet 1
sheet 1
sheet 1

2/14/75 Revision 3
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1 T4 TABLE 2.5-6 (continued) Page 26 of 28j 3

Water Level
Elevation

Water Level
DepthDate

Liri

B-20, P-2 (con't)

B-20, P-3

Interval: 21-28

Doniphan Shale

B-20, P-3

B-21, P-1

Interval: 74-91

Toronto
Limestone

4-19-74
5-16-74
6-07-74
7-18-74
8-15-74
9-10-74

10-17-74

8-11-73
8-11-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-13-73

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74
6-07-74
7-18-74
8-15-74
9-12-74

10-17-74

8-10-73
8-10-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73

sheet 1
sheet I
sheet 1

39.8
39.3
39.5
40.0
39.6
41.8
39.4

12.7
12.0*
12.6
13.0
13.2
13.0
13.3
13.8
13.0
13.4
13.0
13.0

13.5
13.4
13.1
12.7
12.0
11.9
12.2
12.6
12.7
13.4

62.8
+ 2.1*

51.6
57.5
60.5
61.9
62.9
11.7*
64.8

1094.7
1095.2
1094.9
1094.5
1094.9
1092.7
1095.1

1121.8
1122.5
1121.9
1121.5
1121.3
1121.5
1121.2
1120.7
1121.5
1121.1
1121.5
1121.5

1121.0
1121.1
1121.4
1121.8
1122.5
1122.6
1122.3
1121.9
1121.8
1121.1

1055.0
1119.9
1066.2
1060.3
1057.3
1055.9
1054.9
1106.1
1053.0

0 * Reference cited on
** Reference cited on
+ Reference cited on

2/14/75 Revision 3
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TABLE 2.5-6 (continued) Page 27 of

Water Level
Elevation

28 1 3
Water Level

DepthM-4 f. gs

k...

B-21, P-I (con't)

B-21, P-I

B-21, P-2

Interval: 48-60

Plattsmouth
Limestone

0

10-18-73
11-15-73
12-13-73

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74
6-07-74
7-18-74
8-15-74
9-12-74

10-17-74

8-10-73
8-10-73
8-23-73
8-30-73
9-06-73
9-13-73
9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-13-73

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74
6-07-74
7-18-74

8-10-73
8-10-73
8-23-73
8-30-73
9-06-73
9-13-73

Piezometer is
1.3*
8.4

11.0
13.2
15.2
17.0
37.1**
37.4**
37.6**
38.7**
38.5**

inoperative
1116.5
1109.4
1106.8
1104.6
1102.6
1100.8
1080.7
1080.4
1080.2
1079.1
1079.3

64.3
63.6
63.0

62.7
62.5
62.4
62.6
62.8
62.9
63.1
63.2
63.1
62.9

1053.5
1054.2
1054.8

1055.1
1055.3
1055.4
1055.2
1055.0
1054.9
1054.7
1054.6
1054.7
1054.9

B-21, P-2 40.1 1077.7
40.3 1077.5
40.1 1077.7
40.1 1077.7
40.1 1077.7
40.3 1077.5
Piezometer Blocked

B-21, P-3

Intervali 5-43

11.4
3.3*

11.2
11.3
11.5
11.1

1106.4
1114.5
1106.6
1106.5
1106.3
1106.7

* Reference cited on
** Reference cited on
+ Reference cited on

sheet 1
sheet 1
sheet 1

2/14/75 Revision 3
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TABLE 2.5-6 (continued) Page 28 of 28 1 3

Water Level
ElevationDate

Water Level
Depth

Elevation
(E~
I~.'

I.-.

I'.-,

0
Li"

B-21, P-3 (con't)
Jackson Park
Shale to
Heumader Shale

B-21, P-3

9-20-73
9-27-73

10-04-73
10-18-73
11-15-73
12-13-73

1-14-74
2-14-74
3-14-74
4-19-74
5-16-74
6-07-74
7-18-74
8-15-74
9-12-74

10-17-74

11.5
11.2
11.4
11.9
11.8
12.0

12.6
12.7
12.6
12.3
11.6
12.4
11.6
11.5
1116
12.1

1106.3
1106.6
1106.4
1105.9
1106.0
1105.8

1105.2
1105.1
1105.2
1105.5
1106.2
1105.4
1106.2
1106.3
1106.2
1105.7

* Reference cited on sheet 1. ** Reference cited on sheet 1
+ Reference cited on sheet 1

2/14/75 Revision 3
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TABLE 2.5-6a Page 1 of 9 j3

PIEZOMETER WATER LEVEL READINGS - P - HS - ESW - BORINGS

Date
Water Level

Depth
Water Level
Elevation

I')

Ij1

P-l, P-I

Interval: 66-82
(65-83)

Toronto
Limestone

P-1, P-2

Interval: 7-A8
(2-50)

Jackson Park Shale to
Plattsmouth
Limestone

12-21-73
1-30-74
2-14-74
2-15-74
2-20-74
3-03-74
4-22-74
5-21-74
6-25-74
9-22-74

10-29-74

12-21-73
1-30-74
2-14-74
2-15-74
2-20-74
3-03-74
4-22-74
5-21-74
6-25-74
9-22-74

10-29-74

12-21-73

45.9
47.0
48.1
47.9
47.5
47.1
48.3
48.7
49.0
48.7
48.6

6.0
4.9
5.9
5.3
5.2
9.4
4.4
4.6
4.9
6.3
6.6

1056.4
1055.3
1054.2
1054.4
1054.8
1055.2
1054.0
1053.6
1053.3
1053.6
1053.7

1096.3
1097.4
1096.4
1097.0
1097.1
1092.9
1097.9
1097.7
1097.4
1096.0
1095.7

1.

P-3, P-I 5.1 1108.1
Piezometer Damaged

Interval: 71-89 (70-90)
Toronto Limestone

P-3, P-2

Interval: 6-54
(4-56)

Jackson Park Shale to
Platt-routh Limestone

12-21-73
1-30-74
2-14-74
2-15-74
2-20-74
3-03-74

Water Frozen at Ground Surface
4.1 1109.1
8.1 1105.1
5.0 1108.2
4.8 1108.4
4.7 1108.5

NOTE: Effective interval given in parenthesis following slotted
interval if intervals differ. Interval depths reported
are to the nearest foot.

2/14/75 Revision 3
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TABLE 2.5-6a (continued) Page 2 of 9j3

Water Level
Elevation

T1r

SC7

Lri

0

Water Level
DepthDate

P-3, P-2 (con't)

P-9, P-1

Interval: 69- 80

Toronto
Limestone

P-9, P-2

Interval: 4-51

Jackson Park
Shale to
Plattsmouth
Limestone

P-10, P-I

Interval: 135-155
(134-155)

Ireland
Sandstone

4-22-74
5-21-74
6-25-74
9-22-74

10-29-74

12-21-73
1-30-74
2-08-74
2-15-74
2-20-74
4-22-74
5-21-74
6-25-74
9-22-74

10-29-74

12-21-73
1-30-74
2-08-74
2-14-74
2-15-74
2-20-74
4-22-74
5-21-74
6-25-74
9-22-74

10-29-74

12-21-73
1-30-74
2-15-74
2-20-74
3-03-74
4-22-74
5-21-74
6-25-74
9-22-74

10-29-74

4.7
5.2
8.0
6.9
7.4

46.3
47.9
49.2
48.8
48.7
49.6
50.2
50.5
50.5
50.7

20.2
7.1
7.2
6.9

11.4
8.8
6.2
6.2
4.6
5.0

41.1

44.1
56.5
57.2
57.4
59.2
60.7
59.1
59.8
60.0
60.4

1108.5
1108.0
1105.2
1106.3
1105.8

1058.2
1056.6
1055.3
1055.7
1055.8
1054.9
1054.3
1054.0
1054.0
1053.8

1084.3
1097.4
1097.3
1097.6
1093.1
1095.7
1098.3
1098.3
1099.9
1099.5
1063.4

1064.3
1051.9
1051.2
1051.0
1049.2
1047.7
1049.3
1048.6
1048.4
1048.0

NOTE: Effective interval given in parenthesis
interval if intervals differ. Interval
are to the nearest foot.

following slotted
depths reported

0

2/14/75 Revision 3
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TABLE 2.5-6a (continued)

Water Level
Date Depth

Page 3 of 9 J3
Water Level
Elevation

I.n.

P-10, P-2

Interval: 71-87

Toronto
Limestone

P-10, P-3

Interval: 4-52
Jackson Park Shale to
Plattsmouth Limestone

12-21-73
2-15-74
2-20-74
3-03-74
4-22-74
5-21-74
6-25-74
9-22-74

10-29-74

12-21-73
1-30-74
2-14-74
2-15-74
2-20-74
3-03-74
4-22-74
5-21-74
6-25-74
9-22-74

10-29-74

12-21-73
1-30-74
2-08-74

.2-14-74
2-15-74
2-20-74
3-03-74

12-21-73
1-30-74
2-14-74
2-15-74
2-20-74

10-29-74

47.6
53.0
52.5
52.3
53.6
54.3
54.9
54.8
54.6

5.3
5.0
5.1
9.5
7.4
0.9
3.7
4.0
3.9
4.6
4.9

1060.8
1055.4
1055.9
1056.1
1054.8
1054.1
1053.5
1053.6
1053.8

1103.1
1103.4
1103.3
1098.9
1101.0
1107.5
1104.7
1104.4
1104.5
1103.8
1103.5

P-12, P-1

Interval: 67-83

Toronto
Limestone

P-12, P-2

Interval: 3-50

Jackson Park Shale to
Plattsmouth Limestone

21.7 1080.5
55.9 1046.3
48.0 1054.2
47.1 1055.1
48.8 1053.4
53.0 1049.2
51.0 1051.2
Piezometer Blocked

8.0 1094.2
22.1 1080.1

8.0 1094.2
7.6 1094.6
7.4 1094.8
Piezometer Blocked
8.1 1094.1

NOTE: Effective interval given in parenthesis following slotted
interval if intervals differ. Interval depths reported
are to the nearest foot.

0

2/14/75 Revision 3
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TABLE 2.5-6a (continued) Page 4 of 9 13

Water Level
Elevation

Water Level
DeothDate

4:.)

I.~I
I..

U'

I.-,

P-14, P-1

Interval: 66-83
(65-83)

Toronto Limestone

P-14, P-2

Interval: 4-49
(3-50)

Jackson Park Shale to
Plattsmouth Limestone

P-20, P-i

Interval: 71-84
(70-86)

Toronto
Limestone

P-20, P-2

Interval: 4-50
(7-50)

Jackson Park Shale to
Plattsmouth Limestone

12-21-73
2-15-74
2-20-74
4-22-74
5-21-74
6-25-74
9-22-74

10-29-74

12-21-73
1-30-74
2-14-74
2-15-74
2-20-74
4-22-74
5-21-74
6-25-74
9-22-74

10-29-74

12-21-73
2-08-74
2-14-74
2-15-74
2-20-74
3-03-74
4-22-74
5-21-74
9-22-74

10-29-74

12-21-73
2-08-74
2-14-74
2-15-74
2-20-74
3-03-74
4-22-74
5-21-74
9-22-74

10-29-74

2.1
0.8
2.0
2.0
2.0
3.3
1.8
2.6
4.0
4.6

48.3
50.8
50.5
53.0
50.4
51.2
51.5
51.7
52.0
51.5

5.0
4.5
9.7
4.5
4.3
4.4
3.8
3.8
5.1
6.7

Piezometer
49.6
51.6
52.1
52.6
52.5
52.6
52.5

Blocked
1054.3
1052.3
1051.8
1051.3
1051.4
1051.3
1051.4

1101.8
1103.1
1101.9
1101.9
1101.9
1100.6
1102.1
1101.3
1099.9
1099.3

1058.2
1055.7
1056.0
1053.5
1056.1
1055.3
1055.0
1054.8
1054.5
1055.1

1101.5
1102.0
1096.8
1102.0
1102.2
1102.1
1102.7
1102.7
1101.4
1099.8

NOTE: Effective interval given in parenthesis
interval if intervals differ. Interval
are to the nearest foot.

following slotted
depths reported0

2/14/75 Revision 3
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TABLE 2.5-6a (continued)
Water Level

Date Depth

Page 5 of 9 3
Water Level
Elevation

0

I.-.

2* -~

0
0

P-32, P-i

Interval: 66-78
(65-78)

Toronto
Limestone

P-32, P-2

Interval: 4-51

Jackson Park Shale to
Plat tsmouth
Limestone

P-36

Interval: 44-47
(41-47)

Plattsmouth
Limestone

12-21-73
2-08-74
2-14-74
2-15-74
2-20-74
3-03-74
4-22-74
5-21-74
6-25-74
9-22-74

10-29-74

12-21-73
2-08-74
2-14-74
2-15-74
2-20-74
3-03-74
4-22-74
5-21-74
6-25-74
9-22-74

10-29-74

5-13-74
6-28-74
7-01-74
7-08-74
7-23-74
9-11-74
9-19-74
9-22-74
9-25-74
9-29-74

10-03-74
10-06-74
10-29-74

45.2
49.0
47.0
48.9
46.2
46.8
47.0
47.7
48.0
47.6
48.9

4.1
3.9
4.0
3.8
3.6
3.3
3.1
3.6
4.3
5.1
6.1

41.5
39.7
43.7
43.3
42.6
36.6
36.8
36.6
37.5
38.0
38.0
36.3
36.8

1056.0
1052.2
1054.2
1052.3
1055.0
1054.4
1054.2
1053.5
1053.2
1053.6
1052.3

1097.1
1097.3
1097.2
1097.4
1097.6
1097.9
1098.1
1097.6
1096.9
1096.1
1095.1

1065.6
1067.4
1.063.4
1063.8
1064.5
1070.5
1070.3
1070.5
1069.6
1069.1
1069.1
1070.8
1070.3

NOTE: Effective interval given in parenthesis following slotted
interval if intervals differ. Interval depths reported
are to the nearest foot.

0

2/14/75 Revision 3
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TABLE 2.5-6a (continued) Page 6 of 9 1 3

Water Level
Elevation

Water Level
DepthDate

Ln

P-37

Interval: 47-49
(44-50)

Plattsmouth
Limestone

HS-I, P-I
Interval: 30-37
Snyderville Shale to
Toronto Limestone

HS-l, P-2

Interval: 3-20 (7-20)
Overburden to
Plattsmouth Limestone

HS-3

Interval: 3-18
Plattsmouth Limestone to
Toronto Limestone

5-13-74
6-28-74
7-01-74
7-08-74
7-23-74
9-11-74
9-19-74
9-22-74
9-25-74
9-29-74

10-03-74
10-06-74
10-29-74

1-30-74
2-08-74
3-08-74
4-22-74
5-26-74

10-29-74

1-30-74
2-08-74
3-08-74
4-22-74
5-26-74
6-24-74

10-29-74

1-30-74
2-08-74
4-22-74
5-26-74
6-24-74

10-29-74

41.5
37.5
41.5
40.9
40.2
33.8
33.9
33.8
33.8
34.9
35.0
34.5
33.5

13.2
13.6
14.5
15.8
19.0
17.9

2.0
2.6
2.5
1.9
2.6
2.1
5.2

6.6
7.3
6.6
6.6
7.5
7.2

1061.0
1065.0
1061.0
1061.6
1062.3
1068.7
1068.6
1068.7
1068.7
1067.6
1067.5
1068.0
1069.0

1056.3
1055.9
1055.0
1053.7
1050.5
1051.6

1067.5
1066.9
1067.0
1067.6
1066.9
1067.4
1064.3

1054.1
1053.4
1054.1
1054.1
1053.2
1053.5

NOTE: Effective interval given in parenthesis following slotted
interval if intervals differ. Interval depths reported
are to the nearest foot.

2/14/75 Revision 3
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TABLE 2.5-6a (continued) Page 7 of 9 13
Water Level

Elevation
Water Level

DepthDate

0
I...'

F -~

Lfl
n.

I .2

0
0

HS-5, P-I

Interval: 24-30

Toronto Limestone

HS-5, P-2

Interval: 5-10
(4-10)

Plattsmouth Limestone

HS-8, P-1

Interval: 31-40

Toronto Limestone

HS-8, P-2

Interval: 4.8-9.8

Plattsmouth Limestone

HS-10, P-I

Interval: 43-50
Toronto Limestone

1-30-74
2-08-74
3-08-74
4-22-74
5-26-74
6-24-74

10-29-74

1-30-74
2-08-74
3-08-74
4-22-74
5-26-74
6-24-74

10-29-74

1-30-74
2-08-74
3-08-74
4-22-74
5-26-74
6-25-74

10-29-74

1-30-74
2-08-74
3-08-74
4-22-74
5-26-74
6-25-74

10-29-74

2-08-74
3-08-74
4-22-74
5-23-74
6-24-74

10-29-74

13.2
13.1
14.4
15.3
14.8
15.7
10.0

9.3
7.4
7.7
7.4
7.2
7.6
9.0

12.0
13.0
13.0
14.8
16.5
17.7
15.8

3.7
4.5
4.2
5.0
5.2
5.6
7.8

32.5
28.6
27.1
27.1
27.7
30.5

1055.9
1056.0
1054.7
1053.8
1054.3
'1053.4
1059.1

1059.8
1061.7
1061.4
1061.7
1061.9
1061.5
1060.1

1058.5
1057.5
1057.5
1055.7
1054.0
1052.8
1054.7

1066.8
1066.0
1066.3
1065.5
1065.3
1064.9
1062.7

1045.2
1049.1
1050.6
1050.6
1050.0
1047.2

NOTE: Effective interval given in parenthesis
interval if intervals differ. Interval
are to the nearest foot.

following slotted
depths reported

2/14/75 Revision 3
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C:? TABLE 2.5-6a (continued) Page 8 of 9 3

Water Level
Elevation

Water Level
DenthDate

C.E

I..

HS-10, P-2

Interval: 17-25

Plattsmouth
Limestone

HS-20, P-1

Interval: 35-43

Toronto Limestone

HS-20, P-2

Interval: 2-18

Overburden to
Plattsmouth
Limestone

HS-29, P-I

Interval: 61-67
(57-68)

Toronto Limestone

HS-29, P-2

Interval: 5-44
(4-44)

Overburden Heumader
Shale to

Plattsmouth Limestone

2-08-74
3-08-74
4-22-74
5-23-74
6-24-74

10-29-74

2-08-74
3-08-74
4-22-74
5-26-74
6-25-74

10-29-74

2-08-74
3-08-74
4-22-74
5-26-74
6-25-74

10-29-74

20.2
24.5
23.1
22.4
22.1
15.1

Frozen
9.1

10.4
11.3

7.0
7.3

3.8
2.7
2.9
2.8
2.7
2.8

1057.5
1053.2
1054.6
1055.3
1055.6
1062.6

1073.8
1072.5
1071.6
1075.9
1075.6

1079.1
1080.2
1080.0
1080.1
1080.2
1080.1

2-15-74
3-09-74
4-22-74
5-27-74
6-24-74

10-29-74

2-15-74
3-09-74
4-22-74
5-27-74
6-24-74

10-29-74

41.5
42.0
41.1
39.9
41.5
Piezometer

1049.9
1049.4
1050.3
1051.5
1049.9

Blocked

16.7
16.3
15.4
15.2
14.9
18.6

1074.7
1075.1
1076.0
1076.2
1076.5
1072.8

NOTE: Effective interval given in parenthesis following slotted
interval if intervals differ. Interval depths reported
are to the nearest foot.

2/14/75 Revision 3
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TABLE 2.5-6a (continued) Page 9 of 9

Water Level
Elevation

Water Level
DepthDate

D.

111

HSA-l, P-i

Interval: 15-22

Toronto Limestone

1-30-74
2-08--74
3-08-74
4-22-74
5-27-74
6-24-74

10-29-74

1-30-74
2-08-74

3.9
5.0
5.0
4.6
5.0
5.4
6.7

1050.1
1049.0
1049.0
1049.4
1049.0
1048.6
1047.3

1,71 HSA-1, P-2

Interval: 3-12
Overburden

ESW-10
Interval: 42-50

(41-50)
Plattsmouth
Limestone

5.3 1048.7
Piezometer Blocked

9-29-74
10-03-74
10-06-74
10-29-74

9-29-74

10-29-74

36.1
36.7
34.6
32.3

1059.3
1058.7
1060.8
1063.1

ESW-23
Interval: 36-44

(35-44)
Plattsmouth Limestone

Piezometer Dry

43.5 1049.3

NOTE: Effective interval given in parenthesis following slotted
interval if intervals differ. Interval depths reported
are to the nearest foot.

2/14/75 Revision 3
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TABLE 2.5-7

SUMMARY OF LIMITING NUTRIENTS, THE BIOLOGICALLY AVAILABLE CONCENTRATIONS
AND A COMPARISON OF NUTRIENT CONCENTRATIONS DETERMINED CHEMICALLY AND BIOLOGICALLY,

JOHN REDMOND RESERVOIR AND WOLF CREEK, MARCH THROUGH DECEMBER 1973

Concentration
of Biologically
Available
Liitin Nutrient

Sampling Limiting Pohrus Nitrogen
Date Location Nutrient (gq/l-P) (tgh/-N)

Nutrient Concentrations Determined
by Chemical AnalysisO
inorganic
Ortho- Total Inorganic Total
Phosphate Phosphorus Nitrogenb Nitrogenc(ug/1-p) (.q/I-P) (Vg/l-N) (pq/l-N)

BiologicalAVaila~ility
Factor•
Inorganic Total
Nutrient Nutrient

1
3/27/73 2

3

1
6/12/73 2

3

1
9/11/73 2

3

1
2

12/12/73
3

Nitrogen
Phosphorus
Phosphorus

Phosphorus
Phosphorus
Nitrogen &
Phosphorus

Nitrogen
Nitrogen
Nitrogen

Nitrogen
Nitrogen &
Phosphorus
Nitrogen &
Phosphorus

43
45

96
83

73

707

492

1370
550
630

1130
900

1080

120
46
39

150
66

120

44
19

1

71

19

23

190
170
190

150
130

200

77
150
160

180

78

95

1070
810
B00

1390
1570
1450

720
71
50

790
540

830

1660
1700
1640

2050
2300
2390

1390
760
610

1660
1280

1410

66
93

115

64
126

34
61

190
777

1260

143
166
263
130
256

43
25
24

64
64
21
36

98
72

103

68
70
64
77
62

L)Cn,

pTj

50

59

See Appendix Table 2.5A-2 for complete tabulation of all chemical analyses; all samples correspond to the *A*
replicate of the water quality data tables,

b Inorganic nitrogen is the sum of ammonia, nitrite, and nitrate concentrations.

c Total nitrogen is the sum of inorganic nitrogen and total organic nitrogen.

d The Biological Availability Factor is the ratio of the biologically available quantity to the chemically determined
quantity expressed as a percentage.
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TABLE 2.5- 8 Page 1 of 4

SPECIFIC WATER QUALITY CRITERIA FOR SURFACE WATERS
(INCLUDING ALL TRIBUTARY WATERS) OF KANSAS a

Sampling Location(s)
at Which Criterion

is Applicable

Sampling Location(s)
at Which Criterion

Was Not MetConstituent Criterion

Bacteria

Dissolved oxygen

The fecal coliform content based on
not less than five samples taken during
separate 24-hour periods over not more
than a 30-day period, shall not exceed
a geometric mean of 200 per 100 ml
sample, nor shall more than 10 percent
of total samples during any 30-day
period exceed 400 per 100 ml sample.

The fecal coliform content shall not
exceed 2000 per 100 ml sample.

The dissolved oxygen content shall be
maintained at or above 5 mg/1. Dis-
solved oxygen concentrations less than
5 mg/I shall not be due to man-made
point source waste discharges.

The dissolved oxygen content shall be
maintained at or above 5 mg/i (except
for 4 mg/l for short periods of time
within a 24-hour period). Dissolved
oxygen concentrations less than the
above levels shall not be due to man-
made point source waste discharges.

1

tn

I•

1, 2. 3 and 4 None

None

None b, c

I

1, 2, 3 and 4 2 (June and September)
3 (June and September)
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TABLE 2.5-8 (continued) Page 2 of 4

Sampling Location(s)
at Which Criterion

is Applicable

Sampling Location(s)
at Which Criterion

Was Not MetConstituent Criterion
Constituent Criterion

Ammonia Man-made point source waste discharge
shall not cause the undissociated am-
monium hydroxide concentration of
waters of the state to exceed 0.15 mg/l
as N.

All waters shall be essentially free of
visible oil and grease. Dissolved or
emulsified grease concentrations shall be
kept below levels which will interfere
with established beneficial use.

1, 2, 3 and 4 1 (March & December)
4 (December)

Oil and grease 1, 2, 3 and 4 3 (September)d

:8,

3 (September)d •0ISolids There shall be no man-made deposits
of solids in waters of the state, either
organic or inorganic, which will be
detrimental to established beneficial use.
All waters shall be free of floating
debris, scum, and other floating mater-
ials attributable to municipal, industrial,
or other waste disposal practices in
amounts sufficient to be unsightly or
detrimental to established beneficial use.

1, 2, 3 and 4

Turbidity There shall be no turbidity increase in
waters of the state, of other than natural
origin, that will cause substantial visible
contrast with the natural appearance of
the water or be detrimental to established
beneficial use.

1, 2, 3 and 4 None



0 3~ ~ Q Z f VZ VV

TABLE 2.5-8 (continued) Page 3 of 4

Sampling Location(s)
at Which Criterion

is Applicable

Sampling Location(s)
at Which Criterion

Was Not MetConstituent Criterion

Temperature Man-made point source discharges shall
not elevate the temperature of receiving
water above 900F. Heat of artificial
origin shall not be added to a stream
in excess of the amount that will raise
the temperature of the water more than
5°F above natural conditions. The
epilimnion of lakes shall not be raised
more than 30 F above that temperature
which existed before the addition of
heat of artificial origin. The normal
daily and seasonal temperature varia-
tions before the addition of heat due to
other than natural causes should be
maintained.

The measurement system used in each
case should provide for temperature
measurements which reflect the tempera-
ture differential induced after a reasonable
mixing zone. A zone of passage for free-
swimming and drifting aquatic biota must
be provided for the water affected by each
discharge.

Man-made point source waste discharge
shall not cause the pH of waters of the
state to vary below 6.5 nor above 8.5.

1, 2. 3 and 4 None

In
0
C2

pH 1, 2, 3 and 4 None
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TABLE 2.5- 8 (continued) Page 4 of 4

Sampling Location(s)
at Which Criterion

is Applicable

Sampling Location(s)
at Which Criterion

Was Not MetConstituent Criterion

Taste and odor
producing
substances

Color

Taste and odor producing substances
from man-made point sources shall be
limited to concentrations in the re-
ceiving water that will not interfere
with the production of potable water
by reasonable water treatment processes,
or impart unpalatable flavor to fish, or
result in noticeable offensive odors in
the vicinity of the water, or otherwise
interfere with established beneficial
use of the water.

Man-made point source discharges of
color producing substances shall be
limited to concentrations which will
not be detrimental to established bene-
ficial use of the receiving water.

Toxic substances or synergistic effects
of toxic substances from man-made
point sources shall be limited to con-
centrations in the receiving water that
will not be harmful to human, animal,
plant, or aquatic life, or otherwise
interfere with established beneficial
use of the water.

1, 2, 3 and 4

1, 2, 3 and 4

Constituent not analyzed

None

Z
0
cn0

Toxic substances 1, 2, 3 and 4 Constituents not analyzed

a
b

c

d

Kansas State Board of Health Regulations revised March 1973.
The 10 percent of total samples during any 30-day period criterion was not exceeded. Sampling frequency
was inadequate to assess whether the five samples during a separate 24-hour period criterion was exceeded.
Valid bacterial data were obtained during March, June. and September only.
Field observer determined the presence of visible constituents at the time of sample collection.
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FIGURE 2.5-31
EFFECT OF EVAPORATIVE CON CEN-
TRATION ON ALGAL GROWTH POTENTIAL
OF JOHN REDMOND RESERVOIR SURFACE
WATER, 12 JUNE 1973.
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EFFECT OF EVAPORATIVE CONCEN-
TRATION ON ALGAL GROWTH POTENTIAL
OF JOHN REDMOND RESERVOIR SURFACE
WATER, 12 SEPTEMBER 1973.
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TABLE 2.5A-1

PHYSICAL MEASUREMENTS DETERMINED
IN THE VICINITY OF WCGS AT THE TIME OF

WATER QUALITY SAMPLE COLLECTION
I.-,

Parameter 1
Sampling Location

2 3 4

|.•

°•

t, rl

Time of collection (hours)
27 March 1973
12 June 1973
11 September 1973
12 December 1973

Air temperature,
dry bulb/wet bulb (°C)

27 March 1973
12 June 1973
11 September 1973
12 December 1973

Relative humidity (%)
27 March 1973
12 June 1973
11 September 1973
12 December 1973

Wind, direction/ speed
(mph)

27 March 1973
12 June 1973
11 September 1973
12 December 1973

Cloud cover (M)
27 March 1973
12 June 1973
11 September 1973
12 December 1973

Current velocity (mps)
27 March 1973
12 June 1973
11 September 1973
12 December 1973

1800
0930
0700
1030

1545
0600
0810
0730

1120
0700
0845
0830

1000
1045
0915
1130

15.0/10.0
24.0/21.5
22.0/20.5
6.0/6.0

15.0/10.0
19.0/18.5
22.0/20.5
0.5/0.5

15.0/10.0
19.5/19.0
22.0/20.5
5.0/4.0

14.0/9.5
26.5/21.5
22.0/20.5
8.0/8.0

53
78
86

100

53
94
86

100

53
95
86
85

56
63
86

100

Northeast/4
West/6
North/4
East/5-6

Northeast/4
N.A.a/0
North/4
N.A./0

Northeast/4
West(4
North/4
N.A./0

Northeast/4
N.A./0
North/4
East/3-5

100
10

100
0

I.M.b

I.M.

<0.I
<0.1

100
100
100
100

I.M.
1.M.

Pooling
0.2

100
10

100
100

100
10

100
100

I.M.
I.M.

Pooling
0.3

I.M.
I.M.
N.D.C

0.2

a N.A. indicates not applicable.
b I.M. indicates instrument malfunction.

c N.D. indicates not determined due to difficulty in

ment.
obtaining accurate measure-
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4--t

TABLE 2.5A-2 Page I of 10

(D

CHEMICAL QUALITY OF SURFACE WATER
IN THE VICINITY OF WCGS

Sampling Location
Parameter Replicate 1 2 3 4

Temperature (°C)
27 March 1973

12 June 1973

11 September 1973

12 December 1973

Oxygen, dissolved (mg/I)
27 March 1973

12 June 1973

11 September 1973

12 December 1973

Oxygen, saturation (%)
27 March 1973

12 June 1973

11 September 1973

12 December 1973

Ammonia (mg/1-N)

27 March 1973

12 June 1973

11 September 1973

12 December 1973

A
B
A
B
A
B
A
B

A
B
A
B
A
B
A
B

A
B
A
B
A
B
A
B

A
B
A
B
A
B
A
B

9.2
9.2

24.5
24.5
23.0
23.0

2.2
2.2

10.3
10.5

7.0
7.0
8.1
7.9

12.4
12.5

89
91
83
83
93
91
90
91

0.15
0.15
0.05
0.05
0.02
0.02
0.17
0.17

11.4
11.4
22.0
22.0
20.5
20.5

2.4
2.4

9.3
9.6
3.8
3.7
3.1
3.2

10.9
11.0

84
86
43
42
34
36
80
80

0.05
0.04
0.10
0.10
0.03
0.03
0.04
0.03

9.5
9.5

22.5
22.5
20.5
20.5

2.4
2.4

9.9
9.9
3.1
3.8
1.6
1.1

11.3
11.5

88
88
36
43
18
12
96
97

0.04
0.04
0.09
0.11
0.01
0.01
0.04
0.04

9.2
9.2

24.6
24.6
23.0
23.0

2.5
2.5

11.4
12.7
7.7
7.7
7.3
7.4

14.1
14.1

98
109

92
92
84
85

120
120

0.12
0.12
0.03
0.03
0.01
0.01
0.17
0.18
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TABLE 2.SA-2 (continued)

I~.)
I.-.,

V."

~. P'1

0

Parameter Replicate 1
Sampling Location

2 3

Page 2 of 10

4

Nitrate (mg/I-N)

27 March 1973

12 June 1973

11 September 1973

12 December 1973

Nitrite (mg/i-N)
27 March 1973

12 June 1973

11 September 1973

12 December 1973

Organic nitrogen, total

(mg/1)
27 March 1973

12 June 1973

11 September 1973

12 December 1973

Orthophosphate, soluble
(mg/1-P)

27 March 1973

12 June 1973

11 September 1973

12 December 1973

A
B
A
B
A
B
A
B

A
B
A
B
A
B
A
B

A
B
A
B
A
B
A
B

0.90
0.90
1.2
1.2
0.70
0.70
0.62
0.72

0.75
0.78
1.4
1.4
0.04
0.07
0.50
0.54

1.0
1.2
1.3
1.2
0.04
0.04
0.78
0.80

0.70
0.84
1.1
1.2
0.70
0.70
0.80
0.78

0.017
0.016
0.14
0.14
0. 0020
0.0017

<0.0002
0.0033

0.59
0.63
0.66
0.74
0.67
0.82
0.87
0.63

0. 0091
0. 0080
0.069
0.066
0.0009

< 0. 0002
0. 0046
0.0058

0.89
0.93
0.73
0.69
0.69
0.51
0.74
0.63

0.046
0.036
0.066
0.065
0.019
0.020
0.019
0.016

0.011
0.0081
0.057
0.056

<0.0002
0.0015
0.0055
0. 0058

0.84
0.81
0.94
0.75
0.57
0.59
0.58
0.58

0.039
0.044
0.12
0.14
0.001
0.009
0. 023
0.023

0.015
0.015
0.12
0.12
0.0018
0.0018
0.011
0.013

0.63
0.61
0.50
0.63
0.90
0.82
0.76
0.70

0.11
0.11
0.16
0.16
0.064
0.067
0.073
0.073

A
B
A
B
A
B
A
B

0.12
0.12
0.15
0.15
0.044
0.047
0.071
0.082
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Table 2.5A-2 (continued) Page 3 of 10

Parameter Replicate 1
Sampling Location

2 3 4

I.r-'
In

i.,

Il rl

Phosphorus, total (mg/l-P)
27 March 1973

12 June 1973

11 September 1973

12 December 1973

Silica, soluble (mg/1-SiO 2 )

27 March 1973

12 June 1973

11 September 1973

12 December 1973

Bacteria, total coliform
(No./100 ml)

27 March 1973

12 June 1973

11 September 1973

12 December 1973 a

Bacteria, fecal coliform
(No./100 ml)

27 March 1973

12 June 1973

11 September 1973

12 December 1973 a

A
B
A
B
A
B
A
B

A
B
A
B
A
B
A
B

0.19
0.21
0.15
0.15
0.077
0.078
0.18
0.14

10.2
10.5

8.4
8.3
4.5
4.6
7.9
8.2

0.17
0.15
0.13
0.13
0.15
0.17
0.078
0.075

12.3
12.1
14.3
14.5

9.8
9.9

13.1
12.8

3600
2400
5400
5500
2400
3300

65
21

340
340
240
350

.320

240
180
230

0.19
0.18
0.20
0.19
0.16
0.16
0.095
0.085

0.22
0.23
0.15
0.15
0.12
0.12
0.24
0.17

10.3
10.3
7.4
7.1
4.8
6.1
8.9
8.8

11.5
11.9
13.5
14.9

7.2
6.1

13.0
13.0

A
B
A
B
A
B
A
B

A
B
A
B
A
B
A
B

1200
300

1900
500
110
130
280
750

22
29
37
33
7
6

660
610

3600
3900
3100
3300
9000
3200

240
220

530
440
250
270
380
360
350
380

2300
2600
2500
1700

540
720

9500
4000

73
61
47
38
39
53

620
730
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TABLE 2.5A-2 (continued) Page 4 of 10

Parameter Replicate 1
Sampling Location

2 3 4

(.ti

0
Lrl

0

Bacteria, fecal streptococci
(No./100 ml)

27 March 1973

12 June 1973

11 September 1973

12 December 1 9 7 3 a

Biochemical oxygen
demand (mg/i)

27 March 1973

12 June 1973

11 September 1973

12 December 1973

Chemical oxygen demand
(mg/i)

27 March 1973

12 June 1973

11 September 1973

12 December 1973

Organic carbon, total
(mg/1)

27 March 1973

12 June 1973

11 September 1973

12 December 1973

A
B
A
B
A
B
A
B

45
32
i5
17
6
4

200
220

340
410
430
460
980
880
920

1100

730
620
400
320

3000
900

1500
1600

A
B
A
B
A
B
A
B

1.9
1.7
1.9
2.7
1.2
1.5
1.2
1.3

A
B
A
B
A
B
A
B

20
18
20
21
15
15
22
20

2.5
2.4
2.8
2.9
2.8
2.8
1.3
1.4

32
31
30
32
28
30
21
19

11
10
16
11
18
28
15
13

130
98
60
60
34
61

2100
1900

1.7
2.0
3.1
3.3
3.8
4.0
1.4
1.5

2.4
2.7
2.2
2.5
1.5
1.4
1.5
1.0

34
35
30
32
29
29
15
16

20
24
18
22
14
17
21
21

A
B
A
B
A
B
A
B

5
8

17
21
12
14
9

12

10
9

15
9

18
24
13
9

8
7
6
6

18
22
15
11

0
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TABLE 2. 5A-2 (continued) Page 5 of 10

Sampling Location
I -J

I...)

I....

L.ji
S.

Lfl

Parameter Replicate 1 2 3 4

Alkalinity, total
(mg/1-CaCO 3 )

27 March 1973

12 June 1973

11 September 1973

12 December 1973

pH
27 March 1973

0

12 June 1973

11 September 1973

12 December 1973

Calcium (mg/i)

27 March 1973

12 June 1973

11 September 1973

12 December 1973

Magnesium (mg/i)

27 March 1973

12 June 1973

11 September 1973

12 December 1973

A
B
A
B
A
B
A
B

A
B
A
B
A
B
A
B

A
B
A
B
A
B
A
B

A
B
A
B
A
B
A
B

116
115
178
166
190
196
129
127

8.2
8.2
8.3
8.1
8.1
8.1
7.3
7.4

33
34
67
67
66
66
43
42

8.3
8.1

15.1
14.7
16.1
16.2
10.4
10.4

95
97

128
132
145
142
173
172

7.8
7.8
7.5
7.4
7.6
7.6
7.1
7.1

34
33
50
51
42
42
62
62

8.0
8.0

10.4
10.2

7.3
7.3

13.3
13.2

7.9
7.9
7.7
7.7
7.3
7.3
7.3
7.3

112
111
147
146
120
122
195
193

114
113
172
174
193
194
134
136

8.2
8.2
8.2
8.2
7.9
7.9
7.6
7.6

33
33
52
52
35
35
67
67

32
32
63
63
68
68
45
44

7.6
7.5
9.6
9.5
5.6
5.6

12.6
12.6

8.2
8.4

13.6
13.5
16.2
16.2
11.1
11.0

0
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TABLE 2.55A-2 (continued) Page 6 of 10

'.7:.

I,..;,

I, -*

I..,

(rj

Parameter Replicate 1
SaMllin Location

2 3 4

Hardness, total (mg/1-CaCO 3 )
(sum of Ca and Mg)

27 March 1973 A

S

12 June 1973

11 September 1973

12 December 1973

Potassium (mg/i)

27 March 1973

12 June 1973

11 September 1973

12 December 1973

Sodium (mg/i)

27 March 1973

12 June 1973

11 September 1973

12 December 1973

Chloride (mg/1)

27 March 1973

12 June 1973

11 September 1973

12 December 1973

B
A
B
A
B
A
B

117
118
229
229
231
231
151
148

118
115
166
169
135
135
210
209

114
114
169
169
110
110
220
220

4.8
4.8
5.7
5.6
4.5
4.4
4.6
4.6

6.6
6.5

13.1
13.1
18.5
18.5

9.0
9.0

5.0
5.0

10.2
10.2
17.8
17.8
8.0
8.0

4.3
4.3
5.1
5.1
6.5
6.4
3.4
3.3

12.2
12.1
15.7
15.7

6.1
6.1

19.3
19. 3

4.5
4.3
4.1
3.4
2.0
1.8
6.0
6.0

4.3
4.3
5.9
5.5
5.4
5.3
3.0
2.9

4.6
4.8
5.2
5.4
4.5
4.5
4.6
4.5

114
114
214
214
236
236
159
155

10.1
10.1
13.6
13.7

5.6
5.5

15.4
15.4

4.0
3.5
4.3
4.3
2.0
2.0
5.0
5.5

6.6
6.6

12.0
12.0
18.8
18.7

9.6
9.5

5.0
5.3
9.2
9.2

17.3
17.5

8.0
8.0
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TABLE 2.5A-2 (continued) Page 7 of 10

Parameter Replicate 1
Sampling Location

2 3

"ii

Sulfate (mg/l)
27 March 1973

12 June 1973

11 September 1973

12 December 1973

Residue, filtrable (mg/i)
(total dissolved solids)

27 March 1973

12 June 1973

11 September 1973

12 December 1973

Residue, nonfiltrable (mg/l)
(total suspended solids)

27 March 1973

12 June 1973

11 September 1973

12 December

Conductance, specific
(pmho/cm at 250C)

27 March 1973

12 June 1973

11 September 1973

12 December 1973

A
B
A
B
A
B
A
B

A
B
A
B
A
B
A
B

26
27
49
51
60
59
36
37

207
212
317
317
325
329
214
226

45
45
56
56
13
14
70
69

264
253
259
243
192
172
342
344

37
37
44
37
10
10
59
59

27
27
45
48
56
56
40
40

222
223
237
235
145
159
438
334

225
201
305
309
326
320
244
232

A
B
A
B
A
B
A
B

53
52
37
41
19
21
53
45

86
75
43
57
98

118
22
23

310
311
407
407
276
279
523
518

132
117
111
105
75
64
27
22

78
117

47
49
40
42
40
45

A
B
A
B
A
B
A
B

281
294
506
506
490
500
357
354

300
300
395
395
229
229
504
504

294
292
463
461
509
511
376
374
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TABLE 2.5A-2 (continued) Page 8 of 10

-Sampling Location
0

I. ri

0
I.,,

Parameter Replicate 1 2 3 4
Cesium (mg/i)

Cesium (mg/l)
27 March 1973

12 June 1973

11 September 1973

12 December 1973

Chromium, total (mg/i)

27 March 1973

12 June 1973

11 September 1973

12 December 1973

Copper (mg/i)
27 March 1973

12 June 1973

11 September 1973

12 December 1973

Iron, total (mg/I)

27 March 1973

12 June 1973

11 September 1973

12 December 1973

<0.1
<0. 1

0.3
0.3

<0.1
<0.1

0.2
0.1

<0. 001
<0. 001

0.006
0.005
0.002
0.002
0.005
0.005

0.002
0.003
0.0060
0.010
0. 0027
0.0030
0.0058
0.0031

3.3
3.4
2.7
2.7
0.78
0.80
3.0
2.9

<0.1
<0.1

0.2
0.2

<0. 1
<0. 1
<0. 1
<0.1

<0. 001
<0. 001

0.006
0.006
0.014
0.013
0.003
0.003

0.015
0.025
0. 0033
0.0033
0.0028
0.0023
0.0011
0. 0011

6.1
6.2
3.0
2.9
3.8
3.5
1.8
1.8

<0.1
<0.1

0.3
0.3

<0.1
<0.1
<0.I
<0.1

<0.001
<0. 001

0.010
0.011
0.012
0.012
0.002
0.002

0.003
0.003
0..0037
0.0034
0.0015
0.0015
0. 0009
0.0026

6.3
6.3
4.2
4.2
3.5
3.5
1.8
1.8

<0.I
<0. 1

0.3
0.3

<0.I
<0. I
<0.I
<0.1

<0. 001
<0. 001

0.006
0.006
0.003
0.003
0.005
0.005

0.003
0.003
0. 0043
0.0039
0.0018
0.0018
0.0022
0.0022

3.8
3.8
2.9
2.8
1.1
1.1
2.4
2.3
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TABLE 2.5A-2 (continued) Page 9 of 10

Parameter Replicate 1
Sampling Location

2 3 4

C. '1
K

I. fl

Lead (mg/I)
27 March 1973

12 June 1973

11 September 1973

12 December 1973

Manganese, total (mg/i)

27 March 1973

12 June 1973

11 September 1973

12 December 1973

Mercury (mg/1)
27 March 1973

12 June 1973

11 September 1973

12 December 1973

Strontium (mg/I)

27 March 1973

12 June 1973

11 September 1973

12 December 1973

A
B
A
B
A
B
A
B

A
B
A
B
A
B
A
B

A
B
A
B
A
B
A
B

A
B
A
B
A
B
A
B

<0.001
<0.001

0.005
0.008
0.001
0.001
0.003
0.002

0.032
0.033
0.20
0.22
0.035
0.040
0.10
0.11

<0.001
0.005

<0.001
< 0. 001

0.002
0.002

<0.001
<0.001

0.12
0.12
0.32
0.33
0.053
0.047
0.20
0.20

0.00005
0.00018

< 0. 00005
0.00011

<0,00005
< 0. 00005

0. 00006
0.00009

0.3
0.3
0.4
0.4
0.2
0.2
0.3
0.3

0.001
0.003
0.001
0.002
0.002
0.001

<0.001
<0.001

0.16
0.15
0.43
0.43

1.50
1.60
0.26
0.26

< 0. 00005
0.00009

<0.00005
<0.00005

0.00052
0.00006
0.00014
0. 00007

0.3
0.3
0.4
0.4
0.1
0.1
0.3
0.3

<0.001
0.002
0.003
0.001
0.001

< 0. 001
0.001
0.001

0.057
0.056
0.18
0.18
0.090
0.090
0.11
0.11

0. 00019
0.00009
0.00010

< 0. 00005
0.00005
0.00007
0.00009
0.00012

0.3
0.3
0.8
0.8
0.7
0.7
0.3
0.3

0.00012
0.00006
0.0012
0.00007

<0.00005
0.00008
0.00012
0.00025

0.3
0.3
0.8
0.8
0.7
0.7
0.3
0.3

0
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TABLE 2.5A-2 (continued) Page 10 of 10

Parameter Replicate I
Sampling Location

2 3 4

I,

I.-..

0
1 r~

Zinc mg/i

Zinc (rag/l)
27 March 1973

12 June 1973

11 September 1973

12 December 1973

Turbidity (J.T.U.)
27 March 1973

12 June 1973

11 September 1973

12 December 1973

Color (units)
27 March 1973

12 June 1973

11 September 1973

12 December 1973

Hexane-soluble materials
(mg/I)

27 March 1973

12 June 1973

11 September 1973

12 December 1973

< 0.001
< 0. 001

0.012
0.011

< 0. 001
< 0. 001

0.015
0.011

58
57
41
41
14
16
52
58

27
25
11
11

9
9

25
25

0.1
0.1
0.4
0.1

<0.1
<0.1

1.8
1.7

<0 . 001
< 0.001
<0.001

0.022
< 0. 001
<0 . 001

0.005
<0 . 001

78
83
42
42
73
73
28
27

49
50
35
32
15
15
26
26

0.2
0.3
0.3
0.2

<0.1
<0.1

1.8
1.6

0.002
< 0. 001

0.005
0.009

< 0. 001
< 0.001

0.008
< 0.001

87
87
59
57
60
56
26
25

49
50
31
28
18
18
21
21

<0.1
<0.1

0.2
0.3

<0.1
2.2
1.9
1.7

< 0.001
< 0.001

0.016
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

70
70
48
51
21
24
50
51

26
28
14
14
12
12
24
24

< 0.1
< 0.1

0.3
< 0.1

3.4
< 0.1

1.5
1.7

0 a Due to shipping problems, sample analysis was begun 53 hours after
collection. This delay may have caused significant changes in December
bacteria counts.
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TABLE 2.5A-3 Page 1 of 4

ki.

L. ri

CHEMICAL QUALITY OF GROUND WATER
IN THE VICINITY OF WCGS BY DAMES & MOORE

Parameter and
Sample Location

Date Sampled
28 June 8 August 13 September 15 October

pH
Levering
Bemis
Gifford
Robinett
Martens
Myers
Green
Webber

7.5
7.7
7.7
7.8
7.6
7.6
7.5
7.7

7.4
7.7
7.5
7.7
7.6
7.6
7.3
7.7

7.1
7.9
7.3
7.4
7.5
7.2
7.3
7.5

6.9
8.0
7.4
7.2
7.4
7.1
7.0
7.4

13

Specific conductance
Levering
Bemis
Gifford
Robinett
Martens
Myers
Green
Webber

Total solids (mg/1)
Levering
Bemis
Gifford
Robinett
Martens
Myers
Green
Webber

3350
470

1800
2750
1480
1620
3100

410

2544
304

1300
1820
1104
1094
2276

258

3450
500

1700
1590

800
1160
3200

430

2628
314

1260
1026

532
742

2380
262

3460
490

1760
2680

690
1100
3160
430

2640
326

1300
1860
440
710

2380
270

3510
500

1850
2710

870
1100
3200

450

2624
320

1388
1840
600
696

2532
278

13

Total hardness
(mg/l)

Levering
Bemis
Gifford
Robinett
Martens
Myers
Green
Webber

(as CaCO3)

1072
208
820
697
668
614

1040
164

1060
214
774
378
350
410

1044
160

1134
222
814
702
304
447

1057
164

1137
234
854
693
388
471

1100
176

2/14/75 Revision 3
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TABLE 2.5A-3 (continued) Page 2 of 4

15 October
Parameter and

Samnle Location
Date Sampled

28 June 8 August 13 Seotember
I...,

~. .~

Ir1

Q
I'.,

I. n

Calcium (mg/I)
Levering
Bemis
Gifford
Robinett
Martens
Myers
Green
Webber

Magnesium (mg/i)
Levering
Bemis
Gifford
Robinett
Martens
Myers
Green
Webber

Sodium (mg/i)
Levering
Bemis
Gifford
Robinett
Martens
Myers
Green
Webber

240
57

205
174
215
182
290

52

.240
61

200
99

117
115
310

56

240
61

206
173

97
128
305

51

248
61

212
174
126
131
330

56

115
16
75
64
32
39
77

8.4

112
15
67
32
14
30
66

5.0

130
17
73
66
15
31
72

9.00

126
20
79
63
18
35
67

8.9

450
15
94

325
31
72

230
35

370
24

102
340

53
150
250

30

440
26
36

200
31
94

290
38

485
20
90

380
23
75

270
30

13

13

Total alkalinity
(mg/i)

Levering
Bemis
Gifford
Robinett
Martens
Myers
Green
Webber

(as CaCO 3 )

320
174
346
318
226
420
142
198

304
186
336
284
184
326
150
210

346
182
342
324
150
380
140
198

348
184
342
320
172
386
146
212

0
2/14/75 Revision 3



I...'

.. t.

9

WCGS-ER

TABLE 2.5A-3 (continued) Page 3 of 4

Parameter and
Samnle Location

Date Sampled
28 June 8 August 13 Sevtember 15 October

I... Chloride (mg/i)
Levering
Bemis
Gifford
Robinett
Martens
Myers
Green
Webber

Sulfate (mg/i)
Levering
Bemis
Gifford
Robinett
Martens
Myers
Green
Webber

Nitrate (as NO 3 ) (mg/I)
Levering
Bemis
Gifford
Robinett
Martens
Myers
Green
Webber

337
9.0

90
340

51
133
255

6.0

764
68

384
377
124
311

29
21

355
2.9

210
312
442

8.7
1300

0.9

353
10
86

162
44
64

260
7.0

930
66

350
187

96
167

28
20

304
1.2

38
130
86
29

1400
1.2

370
6.0

70
339

45
50

260
3.0

1050
71

384
460
109
141

31
24

278
1.2

207
303

30
15

1370
0.9

366
3.0

81
341

53
51

264
7.0

13

1040
69

396
363
120
137

29
23

255
0.4

230
290
110
16

1350
0.4

13

Nitrate (as N,
(mg/i)

Levering
Bemis
Gifford
Robinett
Martens
Myers
Green
Webber

calculated)

80
0.7

48
71

100
2.0

290
0.2

69
0.3
8.6

29
19

6.6
320

0.3

63
0.3

47
68

6.8
3.4

310
0.2

58
0.1

52
66
25

3.6
310

0.1

13

2/14/75 Revision 3
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TABLE 2.5A-3 (continued)

Parameter and
Sample Location

Date Sampled
28 June 8 August 13 September

Page 4 of 4

15 October

i..?'

Fluoride (mg/i)
Levering
Bemis
Gifford
Robinett
Martens
Myers
Green
Webber

Iron (mg/i)
Levering
Bemis
Gifford
Robinett
Martens
Myers
Green
Webber

Manganese (mg/i)
Levering
Bemis
Gifford
Robinett
Martens

Myers
Green
Webber

0.6
0.4
0.2
0.4
0.1
0.4
0.1
0.4

0

0.57
3.1
0.03
0.22
0.05
0.15

11
0.48

0.17
0.19
0.00
0.00
0.00
0.02
0.22
0.14

0.8
0.5
0.3
0.6
0.4
0.4
0.2
0.5

4.8
3.1
0.02
0.15
0.15
2.6
3.3
0.37

0.22
0.06
0.00
0.00
0.00
0.14
0.31
0.17

0.7
0.4
0.2
0.4
0.6
0.4
0.1
0.3

0.6
0.5
0.2
0.4
0.5
0.3
0.1
0.4

3.2
2.7
0.11
1.1
0.16
1.6
6.6
0.38

0.20
0.08
0.00
0.00
0.00
0.15
0.31
0.08

1.0
2.0
0.11
4.1
0.10
0.84
4.8
0.72

0.17
0.14
0.00
0.00
0. 00
0.29
0.31
0.16

13

13

2/14/75 Revision 3
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TABLE 2.5A-4 Page 1 of 3

CHEMICAL QUALITY OF GROUND WATER
IN THE VICINITY OF WCGS BY

INDUSTRIAL BIO-TEST LABORATORIES

Parameter and Date Sampled
Sample Location 28 March 11 June 10 September 12 December

pH
Garrett 8.0 -a _ _

Bemis - 7.4 8.3 7.1
Hess 7.9 7.6 7.7 7.2

Specific conductance
(limhos/cm at 25C)

Garrett 984 - - -
Bemis - 496 480 470
Hess 1500 1230 711 1080

Filtrable residue (total
dissolved solids) (mg/l)

Garrett 750 - -

Bemis - 284 322 230
Hess 984 782 456 757

Total hardness (as CaCO3 )
(mg/i)

Garrett 519 - - -
Bemis - 202 217 179
Hess 444 341 328 295

Calcium (mg/i)
Garrett 165 - - -

Bemis - 56 62 48
Hess 110 84 10 71

Magnesium (mg/i)
Garrett 25.8 - -
Bemis - 14.8 15.0 14.5
Hess 41.3 32.0 18.7 28.5

Sodium (mg/I)
Garrett 29.6 - - -
Bemis - 19.8 20.5 18
Hess -158 136 81.5 1160
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TABLE 2.5A-4 (continued) Page 2 of 3

Parameter and Date Sampled
Sample Location 28 March 11 June 10 September 12 December

Total alkalinity
(mg/1-CaCO 3 )

Garrett 81 - - -
Bemis - 168 201 162
Hess 214 208 192 224

Chloride (mg/i)
Garrett 14.3 -

Bemis - 11.5 7.0 6.5
Hess 84.5 59.3 27 53

Sulfate (mg/I)
Garrett 397 ...
Bemis - 67 54 56
Hess 244 178 85 146

Nitrate (mg/i-N)
Garrett 11 - - -
Bemis - 0.43 0.22 1.5
Hess 46 39 23 28

Total iron (mg/I)
Garrett 0.26 - - -

Bemis - 13.9 3.9 0.94
Hess 0.19 0.046 0.021 0.11

Total manganese (mg/i)
Garrett 0.003 - -

Bemis - 0.17 0.10 0.037
Hess 0.002 0.013 0.025 0.002

Potassium (mg/1)
Garrett 3.5 - - -
Bemis - 12.5 11.3 10.4
Hess 1.4 1.7 1.0 2.4

Total phosphorus
(mg/l-P)

Garrett 0.068 - - -

Bemis - 0.28 0.25 0.24
Hess 0.18 0.11 0.088 0.22
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TABLE 2.5A-4 (continued)

Date Sampled
28 March 11 June 10 September

Page 3 of 3

12 December
Parameter and

Sample Location

I.~n

(.3*1

Lri

Soluble silica (mg/l-SiO2 )
Garrett
Bemis
Hess

7.5

9.2
6.3
4.5

12.8
8.4

10.1
9.8

a On 11 June 1973 sampling was discontinued at the Garrett well and begun at
the Bemis well.
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EXECUTIVE SUMMARY

John Redmond Dam was initially authorized as the Strawn Dam and Reservoir under the
Flood Control Act of May 17, 1950. The intent of design and construction was to provide
flood control, water conservation, recreation, and water supply for communities along the
Neosho River in southeastern Kansas. The John Redmond Project is also operated for wildlife
purposes. Up to the time of construction the Neosho River had flooded 57 times in 34 years of
recorded history. The project was renamed John Redmond Dam and Reservoir by an act of
congress in 1958, to posthumously honor John Redmond, publisher of the Burlington Daily
Republican newspaper, and one of the first to champion the need for flood control and water
conservation along the Neosho River.

Dam construction by the U.S. Army Corps of Engineers (USACE) was undertaken between
1959 and 1964, at a site west of Burlington, Kansas. Water storage began during September
1964, collecting drainage from an approximately 3,015-square mile drainage basin. John
Redmond Darn lies below Marion Dam, constructed on the Cottonwood River (a tributary to
the Neosho River), and Council Grove Dam, also constructed on the Neosho River and is the
integral component of this flood control system. Uncontrolled drainage to the John Redmond
Dam includes approximately 2,569-square miles below the upper two dams. Below John
Redmond Dam to the Grand Lake 0' the Cherokees in Oklahoma, an additional 3,285-square
miles of uncontrolled drainage releases water to the Neosho River.

To perform the functions described above, John Redmond Reservoir contains three types of
water storage that are separated by zones from the top to the bottom of the lake: flood control
pool, conservation pool, and inactive storage. The upper zone provides 574,918 acre- feet of
flood control storage and is reserved to contain floodwaters; it otherwise remains empty and is
managed for agriculture, wildlife habitat, and recreation under the Otter Creek State Wildlife
Area, Flint Hills National Wildlife Refuge, and USACE authorities. The intermediate zone or
conservation pool provides 50,501 acre- feet of storage for water supply, water quality, and
space to contain sediment. The lowest zone of inactive storage has filled with sediment. The
pools, dam structure, agricultural land, wildlife habitat, and recreation sites are contained
within approximately 29,801 acres.

The State of Kansas and the federal government entered into a water supply agreement in
1975, for 34,900 acre-feet of water storage annually and at the design life of the project (CY
2014). The water is provided to the Cottonwood and Neosho River Basins Water Assurance
District Number 3 and the Wolf Creek Nuclear Generating Station. District Number 3
includes 21 municipal and industrial water users. Water supply storage was to occur within
the conservation pool when maintained at the surface elevation of 1,039.0 feet. Studies by the
USACE have determined that sediment is accumulating in the conservation pool and is
reducing the amount of water stored there. The amount of water storage reduction predicted
by calendar year (CY) 2014 is approximately 25 percent, or 8,725 acre-feet of water supply.

The USACE has been directed by Congress to conduct a study to reallocate water supply
storage, an action that would fulfill the water supply agreement. This Supplemental
Environmental Impact Statement (SEIS) addresses the water supply storage reallocation

ES- 1



project. The SE1S was prepared by the U.S. Army Corps of Engineers in accordance with the
National Environmental Policy Act of 1969 (42 U.S.C. § 4332 (1994)) (NEPA) and the
Council on Environmental Quality (CEQ) Regulations for Implementing the Provisions of
NEPA (40 C.F.R. Parts 1500-1508).

Purpose and Need/br the Action

The purpose and need of the proposed federal action is to make an equitable redistribution of
the storage remaining between the flood control pool and conservation pools due to uneven
sediment distribution. Sediment has been collecting mainly in the conservation pool, thereby
reducing the conservation pool faster than was designed while the flood control pool has not
received as much sediment and has retained more storage than it was designed to retain. The
reallocation does not guarantee the water storage volume contracted to the KWO per the 1975
agreement, but makes an equitable redistribution of the remaining storage. The project area is
defined as the John Redmond Dam and Reservoir site and the Neosho River to near the
Oklahoma border or approximately 190 river miles of the approximately 350-mile long
Neosho River.

The purpose of this SEIS is to assess potential significant environmental impacts of water
storage reallocation and the higher conservation pool elevation. As addressed under CEQ
regulations, an environmentally preferred alternative is identified in Chapter 2.0. For purposes
of the NEPA analysis, direct environmental consequences or impacts are those associated
with the USACE water storage reallocation actions and the No Action Alternative; indirect
environmental impacts are associated primarily with an alternative to dredge sediments; and
cumulative environmental impacts are associated with other activities in the drainage basin.
The USACE will consider all environmental impacts identified in the SEIS in its decision
process before issuing a Record of Decision.

The USACE, acting as the lead agency, will use the SEIS in its consideration of water storage
reallocation. A mitigation monitoring and reporting program will be required for reporting or
monitoring mitigation measures that are adopted and will become a condition of project
approval. This SEIS is intended to provide decision makers, responsible agencies, and citizens
with enough information on the potential range of environmental impacts to make decisions
on the alternatives analyzed in the document.

Other project-related studies have been or are being undertaken, including the preparation of
the Flint Hills National Wildlife Refuge Comprehensive Conservation Plan, SUPER modeling
performed for the John Redmond Sediment Redistribution Study; United States Geological
Survey (USGS) studies of channel widening and low-volume dams; a Biological Assessment
of the proposed action and alternatives to threatened or endangered species identified as
present in the project area; annual census for waterfowl and raptor populations; anxd research
performed to study the distribution, abundance, and life history of threatened or rare fish and
mussel species.

The SEIS process is designed to involve the public in federal decision making. Opportunities
to comment on, and participate in, the process were provided during preparation of this draft.
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SEIS early in 2001. Comments from citizens and agencies were solicited to help identify the
primary issues associated with the water storage reallocation project. Public meetings and
workshops were held as part of the water storage reallocation process to obtain comments on
the alternatives under consideration and to identify favorable elements or offer differing
opinions. The public input, as well as feedback from the appropriate resource and permitting
agencies, will be used to evaluate the alternatives and environmental impacts prior to final
decisions.

Scoping Process

The purpose of scoping is to identify potential environmental issues and concerns regarding
water storage reallocation. The scoping process for the SEIS included public notification via
the Federal Register, newspaper advertisements, direct mail, and two public meetings and
workshops. The USACE considered comments received during the scoping process in
determining the range of issues to be evaluated in the SEIS.

In accordance with NEPA requirements, a Notice of Intent (NOI) to prepare a SEIS was
published in the Federal Register. The USACE received 17 comment forms, letters, electronic
mail, and a petition during the scoping period in response to the NOI and public meetings.
These written comments addressed the reallocation agreement, flood control storage loss,
dredging, dam safety, wildlife management and wildlife habitat improvement, recreation, and
an area of driftwood accumulation in the Neosho River that is locally dubbed the logjam. A
more detailed summary of the written scoping comments is included in Chapters 1.0, 7.0, and
Appendix A.

As part of the SEIS scoping process, the USACE held public meetings in Burlington and
Chetopa, Kansas (March 29, 2001and April 5, 2001, respectively). The public meetings or
workshops were designed to inform citizens about the water storage reallocation alternatives
and to solicit public participation and comments. In addition to these meetings, another
meeting'was held with the Neosho Basin Advisory Committee on March 16, 2001. Two
written comments were received during the meetings, however, attendees could obtain
comment forms to fill out and return at a later date. Because of the scoping meetings and
receipt of written comments, an alternative to dredge sediments from the conservation pool
was also evaluated per the following summary of alternatives.

Proposed Alternatives

Alternatives studied for water storage reallocation included: no action, raise the conservation
pool elevation by two feet, raise the conservation pool by two feet incrementally, and dredge
the sediments from the conservation pool.

Under the no action alternative, the dam and reservoir would be operated as currently and
there would be insufficient water supply storage at the design life to meet contractual
agreements. This alternative provides the benchmark or project baseline to compare the
magnitude of environmental effects of the other alternatives.
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The preferred alternative is to reallocate water storage in the conservation pool by two feet in
a single pool raise. Raising the water stored from elevation 1,039.0 feet to 1,041.0 feet would
achieve the water storage obligation. However, the current water supply agreement with the
KWO allows for conservation pool adjustments of 0.5 feet.

Another alternative is to reallocate water storage in the conservation pool by two feet in
increments of 0.5-foot, 0.5-foot, and one- foot. Raising the water stored from 1,039.0 feet to
1,041.0 feet would achieve the water storage obligation. However, the current water supply
agreement with the KWO allows for conservation pool adjustment of 0.5 feet.

A final alternative is to dredge sediments from the conservation pool and forego a raise in the
pool elevation. Potential dredging activities could be mechanical or hydraulic, the latter
producing much larger quantities of spoil. Dredging requires identification of a disposal site,
haul roads and routes, and possible long-term disposal site maintenance.

The SEIS provides a description of existing environmental conditions in the Neosho River
drainage including John Redmond Dam and Reservoir. Existing conditions are described for
the following resource categories: geology, soils, hydrology, water resources, biological
resources, air quality, aesthetics, prime or unique farmlands, socioeconomic resources,
cultural resources, and hazardous, toxic, or radiological wastes.

Environmental Consequences

The SEIS evaluates potential environmental consequences of the water storage reallocation
alternatives. The report compares potential environmental impacts with NEPA and CEQ
impact significance thresholds for each of the environmental resource categories described
under Section 3.0 "Description of the Affected Environment." The environmental
consequences of the alternatives described above are summarized in Table ES-1.
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Table ES-1. Summary of Potential Significant Environmental Consequences and Mitigation Measures

Environmental Resource No Action Alternative Dredge John Redmond Phased Pool Storage PI
Lake Alternative Reallocation Alternative

No insignificant or significant Long-term, insignificant or Long-term insignificant Lor
Geology and Soils impacts; no mitigation significant adverse depending adverse; no mitigation would ad\

measures would be required. upon mitigation. be required. be
Long-term insignificant and Long-term insignificant and Lor
significant beneficial; no significant beneficial; no sigi

Hydrology and Water Long-term significant mitigation measures would be mitigation measures would be miti
Resources adverse; mitigation measures required. Short-term required. Long-term req

would be required. insignificant or significant insignificant adverse; no insi
adverse; mitigation measures mitigation measures would be mit
may be required. required. req
Long-term insignificant Short- and long-term Sh
beneficial; no mitigation insignificant beneficial and insi

No insignificant or significant measures would be required. adverse, and long-term ad%
Biological Resources impacts; no mitigation Short-term insignificant andmeasres oul be equred.lon-ter sinifiantadvese;significant beneficial and sg

measures would be required. long-term significant adverse; adverse; mitigation measures ad%
mitigation measures would be would be required. wol
required.

No insignificant or significant Short-term insignificant No insignificant or significant No
Air Quality impacts; no mitigation adverse impacts; mitigation impacts; no mitigation imp

measures would be required. measures would be required. measures would be required. me.

No insignificant or significant Short- and long-term Short-term insignificant
Aesthetics impacts; no mitigation insignificant adverse; adverse; no mitigation Shc

measures would be required. mitigation measures may be measures would be required. me;required.

No insignificant or significant Long-term insignificant Long-term insignificant Lor
Prime or Unique Farmlands impacts; no mitigation adverse; no mitigation adverse; no mitigation adv

measures would be required. measures would be required. measures would be required. meý
Short- and long-term Shc

Long-term insignificant Short-term significant insignificant beneficial and insi
adverse; no mitigation beneficial and short-term adverse; no mitigation adv
measures would be required. . measures would be required. meý

Socioeconomic Resources Short- and long-term insignificant adverse; no
Shr-an og-emmitigation measures would be S .hort and long-term Shc

significant adverse; mitigation requir e s significant beneficial and sigr
measures would be required. required. adverse; mitigation measures adv

would be required. WOL
Long-term insignificant Long-term insignificant Long-term insignificant Lor

Cultural Resources adverse; no mitigation adverse; no mitigation adverse; no mitigation adv
measures would be required. measures would be required. measures would be required. me;
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Environmental Resource No Action Alternative Dredge John Redmond Phased Pool Storage
Lake Alternative Reallocation Alternative

Hazardous, Toxic, or No insignificant or significant Short-term insignificant No insignificant or significant No
Radiological Wastes impacts; no mitigation adverse; no mitigation impacts; no mitigation imr

measures would be required. measures would be required. measures would be required. me
No insignificant or significant No insignificant or significant No insignificant or significant No

Cumulative Impacts cumulative impacts; no cumulative impacts; no cumulative impacts; no cur
mitigation measures would be mitigation measures would be mitigation measures would be mit
required. required. required. req
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1.0 PURPOSE AND NEED FOR THE ACTION

1.1 Introduction

This Supplemental Environmental Impact Statement (SEIS) addresses the Water Supply
Storage Reallocation Project for John Redmond Lake (JRL), Kansas, and the proposed
alternatives. The SEIS has been prepared by the United States Army Corps of Engineers,
Tulsa District (USACE) in accordance with the National Environmental Policy Act of 1969,
as amended (NEPA) (42 U.S.C. § 4332 (1994).

The USACE project manager operates the John Redmond Dam and Reservoir under the
direction of the Operations Division, Tulsa District. It is a multi-purpose dam project filled in
1964 and authorized for flood control, water supply, water quality, recreation, and fish and
wildlife habitat. In addition to site management by the USACE, leases have been signed with
other federal (United States Fish and Wildlife Service) and state (Kansas Department of
Wildlife & Parks) agencies to provide land management for the Flint Hills National Wildlife
Refuge (FHNWR) and the Otter Creek Wildlife Area (OCWA) (USACE 1976).

The John Redmond Dam is located on the Neosho River, about three miles north and one mile
west of Burlington, Kansas (KS) (Figure I-1). Other communities in the vicinity of the dam
and reservoir include New Strawn, Hartford, Neosho Rapids, Jacob's Landing, and Ottumwa,
KS. Downriver effects on the Neosho River to the vicinity of Grand (Pensacola) Lake (Lake
O' the Cherokees) are also examined in the SEIS. The Neosho and Spring Rivers join near
Miami, Oklahoma (OK) to form the Grand River, approximately ten miles upriver of Grand
(Pensacola) Lake (GRDA 2001) (Figure 1 - 1).

The State of Kansas and the federal government entered into a water supply agreement at JRL
to provide water for the Cottonwood and Neosho River Basins Water Assurance District
Number 3 (CNRB) and the Wolf Creek Generating Station (WCGS). The CNRB includes 12
cities and four industrial water users (Lewis, pers. com. 2001). An estimated 34,900 acre-feet
of storage remaining after 50 years of sedimentation (design life = Calendar Year [CY] 2014)
forms the basis of the 1975 agreement (USACE 1976). Water storage was to occur within the
conservation pool at the 1,039.0- foot elevation; however, recent Tulsa District Office studies
have determined that sediment has been deposited unevenly within JRL, both for the
predicted amount and location of sediment deposition. The sediment is accumulating in the
conservation pool while the flood control pool has experienced less than predicted
sedimentation rates (Figure 1-2).

1.2 Purpose and Need for Action

The purpose of the proposed federal action is to provide an equitable redistribution
(reallocation) of water storage between the flood control and conservation pools of JRL and
for NEPA compliance to determine the potential significant environmental impacts of the
reallocation. The need for the proposed federal action is because the USACE has been
directed by congress to provide the redistribution due to the uneven sediment deposition,
which has resulted in an approximately 25 percent reduction in the JRL water supply capacity
at design life. Most of the sediment deposition has been below the top of the current
conservation pool that lies at elevation 1,039.0 feet.
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For the purpose of the SEIS, the project area is defined as the JRL site, including all leased
lands of FHNWR (18,545 acres) and OCWA (1,472 acres), and the Neosho River to near
Grand Lake, OK. The JRL site, including leased lands, covers approximately 29,801 acres
and the Neosho River downstream of John Redmond Dam is approximately 190 river miles
(Figure 1-1).

The USACE will use the SEIS in its consideration of reallocation of water storage per the
request of congress. As required under-the Council on Environmental Quality (CEQ)
Regulations (40 CFR § 1502. 14 (e)), a preferred alternative is identified in Chapter 2.0
"Description of Proposed Action and Alternatives." For purposes of the NEPA analysis, direct
environmental consequences/impacts, both positive and negative, are those associated with
the USACE water storage reallocation and the No Action Alternative; indirect environmental
impacts are associated primarily with an alternative to dredge sediments; and cumulative
environmental impacts are associated with other activities in the drainage basin.

1.3 Public Information and Involvement

The Environmental Impact Statement (EIS) process is designed to involve citizens in federal
and local decision making. As required by CEQ regulations for implementing NEPA (40 CFR
1500-1508), the USACE provided for an early and open scoping process to determine issues
to be addressed and those considered significant to concerned citizens, organizations, and
agencies. Public involvement opportunities to date include the SEIS notification process, the
Notice of Intent (NOI) and the opportunity to comment on the NOI, and interagency and
public scoping meetings. The public input, as well as feedback from resource and permitting
agencies, will be used to evaluate the alternatives and environmental impacts prior to making
final decisions. Sections 1.3.1 and 1.3.2 provide more information on the public coordination
process. Additionally, public hearings will be held on the Draft SEIS (DSEIS) following the
requisite comment period.

1.3.1 Public Information and Involvement

The purpose of scoping is to identify potential environmental issues and concerns regarding
the water storage reallocation project. The scoping process for the SEIS included public
notification via the Federal Register, newspaper advertisements, direct mail, and two public
meetings. The USACE considered comments received during the scoping process in
determining the range of issues to be evaluated in the SEIS.

In conformance with the requirements of NEPA (40 CFR 1501.7), a NOI to prepare the SEIS
for the JRL Reallocation Study, Kansas, was published in the Federal Register on April 7,
2001 (Appendix A). Alternatives to be evaluated were identified in the NOI as the No Action,
and two alternatives to raise the lake's conservation pool water level by two feet to
accommodate for sediment buildup. Significant issues to be addressed in the SEIS were
identified as potential impacts to:

* The Flint Hills National Wildlife Refuge;
* Recreation and recreational facilities;
* Structures of the dam;
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* Fish and wildlife resources within, above, and below the lake;
* Downstream flows on the Neosho River; and
* Other impacts identified by the public, agencies, and USACE studies.

The scoping period ended on June 1, 2001.

Two public scoping meetings were held in conjunction with the NO]. The first meeting was
held on March 29, 2001, in Burlington, KS, and the second meeting was held on April 5,
2001, in Chetopa, KS. In addition to these public scoping meetings, another meeting was held
with the Neosho Basin Advisory Committee on March 16, 2000.

The purpose of these meetings was to inform the public of the upcoming water supply
reallocation study and to allow citizens an opportunity to comment on the proposed two-foot
raise in the conservation pool water level at JRL. An advertisement for the scoping meetings
was placed in the Co/fey County Republican newspaper on March 14, 2001. Press releases
were sent to 47 newspapers, and radio and television stations for publication or announcement
(Appendix A). Copies of the presentation and handout materials are also included in
Appendix A.

1.3.2 Summary of Public Involvement

Burlington, Kansas

Thirty individuals representing the public, county agencies, and state agencies attended the
scoping meeting held in Burlington, KS. Only two written comments were received at the
meeting, but attendees could also obtain comment forms to fill out later and return by mail.
The following is a synopsis of the concerns expressed by attendees of the Burlington, KS
meeting:

* Remove the logjam at Jacob's Creek.
• Cut a channel around the logjam.
* Logjam creates a higher pool in the upper reaches of the lake.
* Removal of the logjam would permit water to enter the conservation pool.
* Include seasonal pool management plan in the reallocation study.
* Keep riffles at Hartford clean for madtom habitat.
* Concern for flooding Neosho madtom habitat.
* Operations Division should clean out logjam, as done in early years.
* Logjam is causing increased flooding off USACE property upstream of JRL, around

flood pool lands, and upstream to Emporia, KS.
• Determine if the increased conservation pool limit Kansas Department of Wildlife and

Parks (KDW&P) seasonal pool manipulation plans.
" Raising the conservation pool will adversely impact the KDW&P OCWA

Management Area (1,600 acres) and make it flood more frequently.
" More damage to crops due to increased flooding because of conservation pool raise.
" Animals are being forced out of their habitat because of higher water levels (i.e.,

increasing crop damage and increasing car/deer accidents).
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" Stream bank caving caused from the way the USACE operates JRL, losing cushion of
extra flood control storage.

" Should build detention ponds above JRL to trap sediment as was promised before JRL
was built.

* Build Cedar Point Lake like the USACE was supposed to.
* Increase in conservation pool will increase the duration and frequency of flooding on

easement lands.
* K- 130 bridge increases backwater effects.
* High pools isolate non-easement lands preventing farmers from harvesting crops.

The USACE has also received a petition (2001, specific date unknown) signed by 101
individuals from Jacobs Creek, Burlington, Emporia, Hartford, and Neosho Rapids, KS. The
petition requests the removal of a logjam 0.9 miles east of the Jacobs Creek (Strawn) boat
ramp. The petitioners state that the logjam is causing road and property flooding (Appendix
A).

Chetopa, Kansas

Thirty individuals representing farmers, pecan growers, the City of Chetopa, and a
representative from Congressman Coburn's office attended the meeting in Chetopa, KS. Most
attendees were in opposition to any action that would result in a reduction of flood-control
storage, no matter how slight. No written comments were received at the meeting, but
attendees could obtain comment forms to fill out later and return by mail. The following is a
synopsis of the concerns expressed by attendees of the Chetopa, KS meeting:

* There has been an increase in stream bank caving on the Neosho River caused by the
way the USACE operates JRL for flood control.

* The flood pool is already insufficient.
* A loss of flood control in JRL will increase the duration and frequency, flooding lands

downstream on the Neosho River.
* The only real solution to sedimentation in the lake is dredging the reservoir.
* JRL's only purpose is flood control - all other uses are subservient to flood control or

are extraneous.
* The only reason the USACE wants to raise the water level is for the duck hunter.

The USACE received 17 comment forms, letters, and electronic mail during the scoping
period in response to the NO1 and/or public meetings. The content of the comments, similar to
the concerns expressed at the public meetings, are summarized below and are presented in
Table 1-1:

" Three generally for the two-foot raise in water level.
" Nine opposed due to loss of flood-control storage.
" Three stated that the lake should be dredged.
* One stated that a raise in the water level would make the dam unsafe.
* Two noted that wildlife management and habitat improvement should be a key part of

the project.
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* Two noted that habitat would be negatively impacted.
* Two noted that the project would improve recreational opportunities.
* One was opposed to the project because it was being done strictly to benefit

recreation.
* Three stated that the logjam needs to be removed.

1.4 Environmental Setting

1.4.1 Climate and Topography

The JRL project area is influenced by a continental climate with average annual precipitation
of approximately 35 inches in the vicinity of Emporia, KS, 40 inches at Chanute, KS, and 43
inches at Miami, OK (USACE 1996, NRCS 1982, NOAA 2001). Precipitation is heaviest
from late spring through early summer, with about 75 percent falling during the growing
season. Temperatures range from below zero (-30' F was recorded historically at Chetopa,
KS) to above 1000 F (1170 F was recorded historically at Columbus, KS) and the winds are
predominantly from the south averaging approximately 12 mph (FHNWR 2000, NRCS 1990
and 1985). Evaporation rates ranged from approximately 73 inches during normal years to
approximately 111 inches during drought years in the vicinity of Emporia, KS (USACE
1996).

The topography is that of a broad flood plain within low, rounded hills. The hills result from
generally westerly to northwesterly dipping strata that create resistant bend and irregular
cuesta- like ridges (FHNWR 2000). The broad, shallow Neosho River Valley is the most
prominent topographical feature on the landscape. The maximum relief is about 225 feet in
the dam and reservoir area, with most of the site ranging from approximately 1,020-foot
elevation near the South Recreation Area below the dam to approximately the 1,100-foot
elevation west of Neosho Rapids, KS, within the northwestern- most flood pool boundary. The
lowest elevations are downriver near the Lake O' the Cherokees (Grand (Pensacola) Lake)
where the Grand (Pensacola) Lake surface elevation lies at approximately 742 feet (GRDA
2001).

The Neosho and Spring Rivers join to form the Grand River, approximately ten miles
southeast of Miami, OK. The Grand River receives drainage from tributaries on the western
slopes of the Ozark Mountains. The river channel varies from one to two miles in width and
flows through rolling hills topography (GRDA 2001).

1-10



Table 1-1. Written Scoping Comments

Letter Agency/Organization/ Comment Where Dis

No. Individuals Section

3.3
Raising the conservation pool would lead to more frequent flooding of 3.8.3

Kevin Wellnitz longer duration, which would lower property values. 3.8.4Neosho__________Rapids,____________KS____4.3
1 Neosho Rapids, KS Maintenance below the bridge north of Hartford on K-1 30 is poor. Trees 3

are growing under the bridge obstructing water flow causing water on the 4.8.4

west side of K-1 30.

Robert Withrow Opposed to raising the conservation pool that would result in loss of 3.3
2 Chetopa, KS flood storage. 3.8.3

Jane Bicker Opposed to raising the conservation pool that would result in loss of 3.3
Chetopa, KS flood storage. 3.8.3

pa 3.8.4

Jeff Jackson Opposed to raising the conservation pool that would result in loss of 3.3
Columbus, KS flood storage. 3.8.3

__________________ _________________________________________________3.8.4

Linda Jackson Opposed to raising the conservation pool that would result in loss of 3.3
Chetopa, KS flood storage. 3.8.3

3.3
6 Irene & David Elmore Opposed to raising the conservation pool that would result in loss of 3.8.2

Chetopa, KS flood storage. 3.8.3
3.8.4

Delbert Johnson It would be cheaper to dredge the lake than the cost of resulting flood 4.8.17 Oswego,KS damage.
A higher water level would make the dam unsafe. 1.4.3

Release the water from John Redmond when it begins to rain to prevent 3.3.2
Henry Bell additional flooding after a flood. 3.3.3
Chetopa, KS 3.4.6Opposed to raising the pool for hunting and boating. 3.8.2
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Letter Agency/Organization/ CommentWhere Dis
No. Individuals Section

The flood pool is already insufficient. The Corps has had to make 3.3.2
releases in excess of channel capacity. Reducing flood storage capacity 3.3.3

Jack Dalrymple would further exasperate the situation resulting in a negative impact 3.8.2
Miami, OK downstream.

Compensating for sedimentation in the conservation pool sets a 2.3
dangerous precedent. The only solution is dredging. 4.3_______4.8.1

2.3

W. P. Zimmerman Any raise in the lake level will decrease flood control. Dredge the 3.3
10 Welch, OK sediment. 3.8.3

3.8.4
4.8.1

11 W.K. Nielsen Encourage raising the level of the conservation pool. Con
Emporia, KS

12 No name Neosho madtom habitat will be flooded. 3.4.5

Deborah Wistrom Raising the lake level will not stop the existing logjam problem. 3.3.2
Hartford, KS 3.3.6

Leonard Jirak Include pool management for fish and wildlife. Riffles below Hartford 3.3.3

Hartford, KS need to be periodically flushed to ensure good habitat for madtom. 3.3.6

13 3.4.4
2.5

Bob Culbertson 3.3.2

New Strawn, KS Manage pool levels with drawdowns for wildlife on a regular basis. 3.4.4
3.4.5
5.1

14 Larry Bess Fishing has deteriorated over the past several years due to reduction of 3.3.3
Emporia, KS riffle areas and silting. Raising the lake level will result in more silt. 4.8.3

3.3.3
The logjam is causing the banks to erode and drop more trees, making 3.3.6

Ron Casey the logjam bigger. 3.3.6
15 Hartford, KS 3.4.4

The current lake level is not deep enough to boat on. 3.8.2
3.8.3

The lake level should be raised 2 to 3 feet. Con
Terry Emmons 3.3.3

16 Hartford, KS Clear the logjam to allow easier movement of the fish, and for boating 3.3.6

access.3.4.4

17 Ben Cuadra Supports the raising of the pool to increase boating access. 3.8.2
Waverly, KS 3.8.3
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1.4.2 Land Ownership and Land Management in the Planning Area

Most of the lands of the Neosho River flood plain downstream of John Redmond Dam are
privately owned. Approximately 29,801 acres of land are owned by the USACE; this land is
upriver from and includes John Redmond Dam and outlet structures. The USACE project
manager operates the dam and reservoir under the direction of the Operations Division, Tulsa
District. The principal regulation/management issue identified historically was riverbank
erosion that occurs after periods of high flows in the Neosho River below the dam. To
minimize any riverbank erosion, releases are decreased as slowly as possible to slow the rate
of fall in the river stage, since this erosion has been attributed to the fast rate of fall from
natural and regulated flows (USACE 1996). However, recent research determined that aside
from localized channel widening, there was little post-dam construction change in bank-full
channel width on the Neosho River below John Redmond Dam (Juracek 1999).

The USACE maintains six public-use areas, five of which have recreationparks providing
camping, picnic areas, drinking water, and sanitary facilities (USACE 1996). Additional
recreation facilities present on USACE-managed lands include five boat ramps, an overlook,
and a swimming beach. In addition to site management by the USACE, leases have been
signed with the U.S. Fish and Wildlife Service (USFWS) and KDW&P to provide land
management for the FHNWR and OCWA.

FHNWR was established in 1966 and consists of approximately 18,545 acres located on the
upriver portion of JRL (FHNWR 2000). The refuge is managed primarily for migratory
waterfowl and shorebirds. OCWA was established in 1966 and consists of approximately
1,472 acres adjacent to FHNWR and the southeast portion of John Redmond Dam. This
wildlife area is managed primarily for big game and upland species: white-tailed deer, wild
turkey, mourning dove, bobwhite quail, cottontail rabbit, and squirrel.

Permitted activities on the FHNWR include wildlife observation, hiking and sightseeing,
photography, boating, picnicking, camping, fishing, hunting, wild food gathering, and fish
bait collection. Interpretive trails are present and include Dove Roost Trail and the
Headquarters Trails. OCWA provides wildlife observation, sightseeing, photography, boating,
fishing, and hunting opportunities.

1.4.3 Project Development History

The project was authorized as the Strawn Dam and Reservoir under the Flood Control Act of
17 May 1950 (Public Law 516, 81st Congress, Chapter 188, 2nd Session) (USACE 1976). It
was to provide flood control, water conservation, recreation, and water supply. The project
was renamed John Redmond Dam and Reservoir by an Act of Congress (Public Law 85-327,
85th Congress, HD 3770, 15 February 1958). Construction of John Redmond Dam began in
June 1959, and final water storage began during September 1964 (USACE 1976 and 1996).

John Redmond Dam (Figure 3-12, Section 3.6) is an integral component of a three-dam and
reservoir system that includes Council Grove Reservoir, also on the Neosho River, and
Marion Reservoir on the Cottonwood River (USACE 1976). The drainage area occupied by
all three dams is 3,015 square miles, of which 2,569 square miles below Council Grove and
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Marion Reservoirs is uncontrolled and drains directly to JRL. The following data and Table 1-
2 presents the post-construction JRL baseline. Specific physical data describing the dam
(USACE 1996), include:

" Earthfill Dam Structure: 20,740 feet long (not including spillway); dam top = 1,081.5
feet National Geodetic Vertical Datum (NGVD); maximum height = 86.5 feet above
the Neosho River bed; crest width = 35 feet 7 inches.

" Spillway: located near left abutment; concrete chute, gated ogee weir; crest elevation
1,033.0 feet NGVD; length = 560 feet; control = 14 (40 ft. x 35 in.) tainter gates;
hoists are individual electric motors.

" Outlet Works: two 24-inch circular pipes for low flow; one 30-inch circular pipe for
water supply; invert elevation = 1,015.5 feet NGVD; invert placed through left
abutment of spillway; control = motor-operated butterfly valves for low flows and
manually-operated gate valves.

" Land Acquisition: taking line is semi-blocked to elevation 1,063.0 feet; easement is
elevation 1,073.0 feet or limits of backwater envelope curve.

Table 1-2. Project Elevations, Surface Areas, and Storage Volumes (Source: USACE 1996)

Elevation in Surface Area Storage Volume in SpillwayProject Feature Ft. NGVD in Acres Acre-Ft. 1  Capacity (cfs)

Top of Dam 1081.5 58,187 1,171,000 732,000
Maximum Pool 1074.5 43,106 807,941 575,000
Surcharge Pool 1073.0 41,111 748,977 542,000
Flood Control Pool 1068.0 34,331 574,918 430,000

Conservation Pool 1039.0 8,084 50,501 25,000
Spillway Crest 1033.0 4,801 9,980 0
Inactive Pool 1020.0 0 0
Streambed - Dam 995.0

Flood Control 1039.0 -
Storage 1068.0 524,417
Conservation 1020.0 -

Storage 1039.0 50,501

(1) Based on runoff from uncontrolled drainage area of 2,569 mi2 (top of dam
0.1! in. of precipitation). Based on 2000 resurvey date.

8.55 in. and spillway crest
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1.5 Relevant Federal, State, and Local Statutes, Regulations, and Guidelines

The SEIS has been written in compliance with recognized federal and state guidelines,
regulations, and statutes presented as Table 1-3. Further identification and descriptions of
applicable environmental laws and regulations are presented in Section 6.0.

Table 1-3. Relevant Laws and Regulations

Environmental Law or Regulation General Description

National Environmental Policy Act of 1969, as
amended (NEPA)

Council on Environmental Quality Regulations,
Implementing NEPA

Clean Water Act of 1977, as amended

Executive Order 11988 of 1977, Flood Plain
Management

Kansas Administrative Regulations 28-16-28c,
Surface Water Quality Standards

Executive Order 11990 of 1977, Protection of
Wetlands.

Endangered Species Act of 1973, as amended

Clean Air Act of 1970, as amended

Kansas Administrative Regulations 28-19-17,
Prevention of Significant Deterioration of Air Quality

Requires the disclosure of the environmental
impacts of any major federal action.

The CEQ was established by NEPA and consists of
three members appointed by the president to 1)
analyze and interpret environmental trends and
information, 2) appraise programs and activities of
the federal government under NEPA, 3) be aware of
and responsive to the scientific, economic, social,
aesthetic, and cultural needs and interests of the
nation, and 4) formulate and recommend national
policies to promote the improvement of the quality of
the environment.

Provides the principle framework for national, state,
and local efforts to protect water quality, including
protection of wetlands.

Federal agencies are directed to consider the
proximity of their actions to or within flood plains, to
1) reduce the risk of flood damage, 2) minimize the
impacts of floods on human safety, health, and
welfare, and 3) restore and preserve the natural and
beneficial values served by flood plains.

General provisions state that no degradation of
water quality by artificial sources shall be allowed
that would have harmful effects on threatened or
endangered aquatic life in a critical habitat.

Requires federal agencies to minimize or avoid
wetland destruction, loss, or degradation and to
preserve and enhance natural and beneficial
wetland values.

Requires federal agencies that fund, authorize, or
implement actions to avoid jeopardizing the
continued existence of federally listed, threatened,
or endangered species, or destroying or adversely
affecting their critical habitat.

Provides the principle framework for national, state,
and local efforts to protect air quality.

Applies to the construction of major stationary
sources and major modifications of stationary
sources in areas of the state designated as
attainment areas or unclassified areas for any
pollutant under the procedures prescribed under the
federal Clean Air Act of 1970, as amended.
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Environmental Law or Regulation General Description

Authorizes the scientific investigation of antiquities
Antiquities Act of 1906 on federal land and provides penalties for

unauthorized removal of objects taken or collected
without a permit.

Establishes as policy that federal agencies are to
National Historic Preservation Act of 1966, as provide preservation of the nation's prehistoric and
amended historic resources, and establishes the National

Register of Historic Places.

Protects materials of archaeological interest from
Archaeological Resources Protection Act of 1979, as unauthorized removal or destruction and requires
amended federal managers to develop plans and schedules to

locate them.
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2.0 DESCRIPTION OF PROPOSED ACTION AND ALTERNATIVES

2.1 Introduction

The proposed water supply storage reallocation project for JRL and alternatives to the proposed
action are described in this section. NEPA requires that an EIS objectively evaluate a reasonable
range of alternatives that are practical or feasible from a technical and economic perspective, and
based on common sense (46 FR 18026, as amended, 51 FR 15618). All of the alternatives
evaluated herein meet the basic project goal of providing 34,900 acre-feet of water storage in the
conservation pool of JRL.

In 1975, the State of Kansas and the federal government entered into a water supply agreement at
JRL to provide water for the CNRB and the WCGS. The CNRB includes 21 municipal and
industrial water users (Lewis, pers. com. 2001).

Construction of John Redmond Dam began in June 1959, and final water storage began during
September 1964 (USACE 1976 and 1996). John Redmond Dam is an integral component of a
three-dam and reservoir system that includes Council Grove and Marion Reservoirs. The three
structures provide flood control, water supply, water quality, recreation and other benefits to the
Neosho River Basin. The conservation pool of JRL was filled to its initial elevation of 1,036.0
feet during November 1964, and was raised to the current 1,039.0- foot elevation during April
1976. The CNRB and Western Resources, the operators of WCGS, have contracted with the

.State of Kansas for all the water supply storage in the reservoir (USACE 1996). The WCGS
pumps water from the Neosho River below the dam structure to store in the Coffey County
Fishing Lake, approximately three miles east of the John Redmond Dam. The remaining water
users divert flows using low-elevation dams and/or pump the water from the river.

An estimated 34,900 acre-feet of storage remaining after 50 years of sedimentation (CY 2014)
forms the basis of the 1975 agreement (USACE 1996). Water storage was to occur within the
conservation pool (1,020.0 to 1,039.0-foot elevation); however, studies have determined that
sediment has been deposited unevenly within JRL, both for the predicted amount and location of
sediment deposition. The sediment is accumulating in the conservation pool while the flood
control pool has experienced less than predicted sedimentation. The uneven sediment distribution
has depleted storage available for water supply purposes and is infringing upon the water supply
agreement obligations.

A recent Tulsa District water supply yield analysis indicated a 25 percent reduction in the water
supply capacity at design life (CY 2014) because of the disproportionate sediment deposition.
Most of the sediment deposition has been below the top of the current conservation pool
(elevation 1,039.0 feet). The USACE has been directed by congress to study an equitable
redistribution (reallocation) of water storage between the flood control and conservation pools.
Therefore, the USACE is evaluating the alternative actions described in this section to resolve
the depleted water storage situation. The actions proposed to resolve the water storage issue at
JRL are:
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" Proposed (Preferred) Action: storage reallocation in a single pool raise
" Dredge John Redmond Lake
" Storage reallocation in a phased pool raise
" No Action

2.2 Proposed (Preferred) Action: Storage Reallocation in a Single Pool Raise

The water supply agreement with the Kansas Water Office (KWO) allows for pool adjustments
in 0.5-foot increments. This alternative would raise the conservation pool from elevation
1,039.0-feet NGVD, to elevation 1,041.0-feet NGVD in a single pool raise. To achieve this raise
requires only an adjustment of volume control or water elevation at the dam structure.

The Single Pool Raise Alternative would achieve the project goal for storage volume in the
conservation pool and is preferred by the USACE.

2.3 Dredge John Redmond Lake

This alternative would remove enough sediment from the conservation pool to provide water
supply storage at the existing 1,039.0-foot elevation NGVD.

Potential dredging activities are classified as mechanical and hydraulic; mechanical dredging
typically uses hoppers to dig and remove sediments (USEPA 2001). Hydraulic dredging uses a
great deal of water to create suction to remove sediments and generates a much greater volume
of dredged material that must be disposed or otherwise used. Dredging activities require
transportation of the dredged materials to a site or sites approved for their reuse or disposal.
Sediments may be used for beneficial purposes or disposed in a landfill. To be used for
beneficial purposes, sediments would require an analysis of particle size and sampling for
hazardous constituents.

Dredging sediments would achieve the project goal for storage volume in the conservation pool
at a lower elevation for the short term; however, sediments would redeposit over time.

2.4 Storage Reallocation in a Phased Pool Raise

The water supply agreement with the KWO allows for pool adjustment in 0.5-foot increments.
This alternative would raise the conservation pool from elevation 1,039.0 feet NGVD to
elevation 1,041.0 feet NGVD using a phased approach. The first phase would raise the
conservation pool elevation to 1,040.0 feet NGVD, the second to 1,040.5 feet NGVD, and the
final to elevation 1,041.0 feet NGVD. To achieve this raise requires only adjustments of volume
control or water elevation at the dam structure.

The Phased Pool Raise Alternative would achieve the project goal for storage volume in the
conservation pool.
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2.5 No Action Alternative

The No Action Alternative evaluated in the SEIS is in compliance with NEPA (40 CFR §
1502.14(d)). No Action may be defined as the continuation of an existing plan, policy, or
procedure, or as failure to implement an action. The No Action Alternative also provides a
benchmark to compare the magnitude of the environmental effects of the various alternatives.

Under the No Action Alternative, the current operating plan for JRL remains in effect with its
existing sedimentation and water storage issues. Sediment will continue to accumulate in the
conservation pool in lesser amounts in the flood control pool, reducing the water supply capacity
at design life by approximately 25 percent. Storage available for water supply purposes in JRL
have been depleted by the uneven distribution of sediment such that the water supply agreement
obligations with the KWO cannot be met.

With existing conditions, the JRL site will continue to experience wide fluctuations of water
levels between flood events and periods of drought. The proposed water level management plan
prepared for October 1, 2001 through September 30, 2005 (Le Doux 2000), would remain in
effect and would allow an approximately:

" 3-month raise to the 1,041.0-foot elevation (mid-October through mid-January),
" 5.5-month lowering to the 1,039.0-foot level (mid-January through June), and
0 3.5-month lowering to the 1,037.0-foot level (July through September).

2.6 Alternatives Considered but Eliminated

There were no other alternatives considered for developing this supplement to the Final
Environmental Impact Statement (FEIS) written in 1976.

2.7 Environmentally Preferable Alternative

NEPA requires that a preferred alternative be identified. The No Action Alternative would have
no significant unmitigatible impacts and, for the purposes of NEPA, would be the
environmentally preferable alternative. However, the No Action Alternative would be
inconsistent with the water storage agreement between the State of Kansas and the federal
government. The agreement requires a redistribution of the remaining storage to equitably
reallocate the storage between the flood control and conservation pools.

To satisfy the stated Purpose and Need for the project, NEPA requires that the SEIS include a
presentation of the alternatives in comparative form to define the issues and to provide a clear

basis for choice among options by decision makers and citizens. Table 2-1 lists potential
significant impacts and corresponding mitigation measures for each alternative.
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Table 2-1. Summary of Potential Significant Environmental Consequences and Mitigation Measures (see page ES-2,
Purpose and Need for the Action).

Environmental Resource No Action Alternative Dredge John Redmond Phased Pool Storage
Lake Alternative Reallocation Alternative

No insignificant or significant Long-term, insignificant or Long-term insignificant
Geology and Soils impacts; no mitigation significant adverse depending adverse; no mitigation would

measures would be required. upon mitigation. be required.
Long-term insignificant and Long-term insignificant and
significant beneficial; no significant beneficial; no

Hydrology and Water Long-term significant mitigation measures would be mitigation measures would be
Resources adverse; mitigation measures required. Short-term required. Long-term

would be required. insignificant or significant insignificant adverse; no

adverse; .mitigation measures mitigation measures would be.
may be required. required.
Long-term insignificant Short- and long-term
beneficial; no mitigation insignificant beneficial and

No insignificant or significant measures would required. adverse, and long-term
Biological Resources impacts; no mitigation Short-term insignificant and adverseand lonerm

measures would be required. long-term significant adverse; adverse; mitigation measures
mitigation measures would would be required.
required.

No insignificant or significant Short-term insignificant No insignificant or significant
Air Quality impacts; no mitigation adverse impacts; mitigation impacts; no mitigation

measures would be required. measures would be required. measures would be required.
Short- and long-term

No insignificant or significant short-iand on-erm Short-term insignificant
Aesthetics impacts; no mitigation insignificant adverse; adverse; no mitigation

measures would be required. mitigation measures may be
required. measures would be required.

No insignificant or significant Long-term insignificant Long-term insignificant
Prime or Unique Farmlands impacts; no mitigation adverse; no mitigation adverse; no mitigation

measures would be required. measures would be required. measures would be required.
Short- and long-term

Long-term insignificant Short-term significant insignificant beneficial and
adverse; no mitigation beneficial and short-term adverse; no mitigation
measures would be required. insignificant adverse; no measures would be required.Socioeconomic Resources Short- and long-term inigniicn adves no Short and long-term

mitigation measures would be sgiiatbnfca n
significant adverse; mitigation required. significant beneficial and
measures would be required. adverse; mitigation measures

would be required.
Long-term insignificant Long-term insignificant Long-term insignificant

Cultural Resources adverse; no mitigation adverse; no mitigation adverse; no mitigation
measures would be required. measures would be required. measures would be required..
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Environmental Resource No Action Alternative Dredge John Redmond Phased Pool Storage
Lake Alternative Reallocation Alternative

No insignificant or significant Short-term insignificant No insignificant or significantHazardous, Toxic, or

Radiological Wastes impacts; no mitigation adverse; no mitigation impacts; no mitigation
measures would be required. measures would required. measures would be required.
No insignificant or significant No insignificant or significant No insignificant or significant

Cumulative Impacts cumulative impacts; no cumulative impacts; no cumulative impacts; no
mitigation measures would be mitigation measures would be mitigation measures would be
required. required. required.
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3.0 DESCRIPTION OF THE AFFECTED ENVIRONMENT

3.1 Introduction

This chapter sets forth the Affected Environment of the proposed action and describes the
present physical conditions within the area of the proposed action. The area, or region of
influence, is defined for each environmental issue based upon the extent of physical resources
that may be affected directly or indirectly by the proposed action and appropriate guidelines
of regulatory agencies or common professional practice. Table 3-1 summarizes the
environmental issues and associated region of influence described in the Affected
Environment sections of the SEIS.

Table 3-1. Environmental Issues and Region of Influence

Environmental Issue Region of Influence

Geology and Soils Pool raise area and downriver effects

Hydrology and Water Resources Pool raise area and downriver effects
Pool raise area, disposal areas, and downriver

Biological Resources effects
Air Quality Pool raise area and disposal areas

Aesthetics Pool raise area and disposal areas
Pool raise area, disposal areas, and downriver

Prime or Unique Farmlands effects

Socioeconomic Resources Pool raise area, disposal areas and downriver
effects

Cultural Resources Pool raise area, disposal areas, and downriver
effects

Hazardous, Toxic, or Radiological Wastes Pool raise area, disposal areas, and downriver
effects

Section 3.0 of the SEIS describes the baseline conditions for each environmental resource
against which the potential impacts of the proposed action will be compared. Generally, the
baseline used for the analysis of environmental impacts under N EPA reflects the conditions
present during the year 2000. The original sediment analysis conducted to determine rates and
location of accumulation in JRL was performed during 1963 and resurveys were completed in
1974, 1983, 1991, and 1993 (USACE 1996).

3.2 Geology and Soils

3.2.1 Geology

JRL lies among low, rounded hills. The topography is a result of generally westerly to
northwesterly dipping strata that creates resistant bend and irregular cuesta- like ridges
(FHNWR 2000). The Neosho River Valley and most of the JRL site is composed of
Holocene, Post-Kansan alluvium and is bordered by the Pennsylvanian - Virgilian,
Waubansee Group on the western end and the Shawnee Group on the eastern end of the site
(O'Connor 1953; Merriam 2000). Both the Waubansee and Shawnee Groups are sedimentary
exposures, which were deposited in shallow seas and swamps approximately 300 million
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years ago (FHN WR 2000). Some very small exposures of Tertiary terrace deposits are present
at the western end of the conservation pool of the reservoir, above the northern flood plain
boundary of the Neosho River (Merriam 2000).

To the west of JRL in the Flint Hills Region are formations of the Permian Period, deposited
approximately 250 million years ago (FHNWR 2000). A portion of the sediments deposited
as Holocene alluvium along the Neosho River within the JRL project area were eroded from
these Permian Formations. The alluvial deposits have been further described as cherty gravel,
cobble, and sand with small amounts of boulders and mud present (Obermeyer et al. 1I997).
Gravel-sized alluvium was most commonly observed along the Neosho River above and
below John Redmond Dam and Lake.

3.2.2 Soils

Soils formed within the JRL site and the project area (Table 3-2) are relatively shallow, silty
loam and silty, clay loams that are fertile, but low in organic matter and phosphoric acid
(FHNWR 2000). Soils form through the physical and chemical weathering of parent material
(SCS 1982), and the characteristics of soil thus formed are determined by the:

* physical and mineral composition of the parent material,
* climate under which the soil material has accumulated and existed since accumulation,
* plant and animal life on the soil,
* relief, or topography, and
* length of time the soil forces have acted upon the soil material.

The soil type and amount has been determined for the zone that occurs between reservoir
elevation 1,039.0 and 1,041.0. Approximately 570 acres of the soils and the non-soil cover of
surface water are present and are listed in Table 3-2.

Table 3-2. Soil Descriptions and Amount Present Between the 1,039.0 ft. and 1,041.0 ft.
Elevation Zone of JRL

Soil Type Acreage Description

(AeD) Apperson - Dennis Silty Apperson formed in material weathered from
Clay Appeso 1-4% sloes S0.15 a Pennsylvanian Period limestone bedrock; Eram fromClay Loams, 1-4% slopes shale bedrock.

(Db) Dennis Silt Loam, 1-4% 10.23 a Formed in material weathered from Pennsylvanian Period
slopes shale bedrock.
(De) Dennis Silty Clay Loam, 2- 8.87 a Formed in material weathered from Pennsylvanian Period
5% slopes shale bedrock.
(Eb) Eram Silt Loam, 1-3% 0.03 a Formed in material weathered from Pennsylvanian Period
slopes shale bedrock.
(Ec) Eram Silt Loam, 3-7% 0.59 a Formed in material weathered from Pennsylvanian Period
slopes shale bedrock.
(Er) Eram - Collinsville Complex, 4.29 a Eram formed in material weathered from Pennsylvanian
4-15% slopes Period shale; Collinsville from sandstone bedrock.
(Es) Eram - Schidler Silty Clay 0.93 a Eram formed in material weathered from Pennsylvanian
Loams, 4-15% slopes Period shale bedrock; Schidler from limestone bedrock.

INT 31.05 a Unknown.
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Soil Type Acreage Description

(Kb) Kenoma Silt Loam, 1-3% 10.99 a Formed in old alluvial sediment deposited in the Tertiary
slopes and Quaternary Periods, on high terraces and uplands.
(La) Lanton Silty Clay Loam 10.99 a Formed in recent, loamy alluvial sediment deposited in the

Quaternary Period, on floodplains and low terraces.
e12.75 a Surface soil and part or all of the subsoil have been

(Oc) Orthents, Clayey 2 removed and used as fill material in roads, etc.

(Os) Osage Silty Clay Loam 21 .98 a Formed in recent, clayey alluvial sediment deposited in

the Quaternary Period, on floodplains and low terraces.

(Ot) Osage Silty.Clay 251.50 a Formed in recent, clayey alluvial sediment deposited in
the Quaternary Period, on floodplains and low terraces.

(Sa) Summit Silty Clay Loam, 1 - 10.26 a Formed in material weathered from Pennsylvanian Period
4% slopes shale bedrock.
(Vb) Verdigris Silt Loam 62.12 a Formed in recent, loamy alluvial sediment deposited in the

Quaternary Period, on floodplains and low terraces.

(W) Water 118.22 a Standing water.

(Wo) Woodson Silt Loam 14.97 a Formed in old alluvial sediment deposited in the Tertiary
and Quaternary Periods, on high terraces and uplands.

Source: Soil Surveys of Coffey and Lyon Counties, KS (SCS 1982; SCS 1981) and USACE 2001.

Flood plain soils of the Neosho River below John Redmond Dam are primarily Verdigris silt
loam, Verdigris soils-channeled, Osage silty clay loam, Dennis silt loam, Lanton silt loam,
and Hepler silt loam to the southern project boundary in OK (NRCS 1982a, 1972, 1978,
1982b, 1990, 1985, 1973). All of these soils are addressed under Section 3.7 "Prime or
Unique Farmlands."

3.3 Hydrology and Water Resources.

3.3.1 Introduction

The Neosho River is one of the many alluvial rivers draining the semiarid western United
States. Approximately 200 tributary streams and creeks deliver water to the Neosho River as
it traverses the Neosho Basin in Kansas (KSWR 1999). From its source in the Flint Hills
region of east-central Kansas, the Neosho River flows southeasterly for 314 miles to the
Kansas border with Oklahoma and drains about 5,973 square miles. Approximately 34 miles
south of the border, the Neosho and Spring Rivers join at Grand Lake 0' the Cherokees, then
flow as the Grand River an additional 130 miles to the confluence with the Arkansas River
(Figure 1-1).

Annual precipitation across the Neosho Basin ranges from approximately 30 inches in the
northwestern portion (Flint Hills) to approximately 43 inches in the southeastern portion
(Miami, OK). The average annual precipitation in the region above John Redmond Dam is
approximately 32.5 inches per year. A majority, 71.4 percent of the precipitation falls from
April through September, including the major storms of record (Table 3-3) (USACE 1996).
Major storm duration averages are approximately six days in the vicinity of John Redmond
Dam.
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Table 3-3. Major Storms: January 1922 Through December 1994, John Redmond Dam
(Source: USACE 1996)

Prior to 1964, the Neosho River flooded 57 times over a period of 34 years, which prompted
many public requests to the USACE for flood protection. The largest of the floods occurred in
1951 and had physical effects on the Neosho River channel that remain observable today
(Juracek et al. .2001 and Juracek 2000). The result of petitions for flood protection was the
planning of four dams and the design and construction of three dams, e.g., Marion
(Cottonwood River) and Council Grove and John Redmond (Neosho River) (Figure 1-1). The
Cottonwood River is a major tributary to the Neosho River and the fourth dam, at Cedar
Point, was authorized on the Cottonwood River but never constructed (USACE 1976). The
project is a part of the authorized seven-reservoir system in the Neosho and Grand Rivers
Basin in Kansas and Oklahoma. The associated dam projects in Oklahoma include Pensacola
(Grand Lake 0' the Cherokees), Fort Gibson, and Markham Ferry (USACE 1976).

Marion Lake has a total storage capacity of 145,500 acre-feet; 59,900 acre-feet are available
for storage of floodwater from an approximately 200-square mile drainage basin. Council
Grove Lake has a total storage capacity of 114,300 acre-feet; 76,000 acre-feet are available
for storage of floodwater from an approximately 246-square mile drainage basin. John
Redmond Lake has a total storage capacity of 807,941 acre-feet; 574,918 acre-feet are
available for storage of floodwater from an approximately 3,015-square mile drainage basin,
with 2,569-square miles uncontrolled below the Marion and Council Grove dams. Downriver
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from John Redmond Dam to the Kansas border are 2,958-square miles of uncontrolled
drainage, with additional uncontrolled drainage from the border to Pensacola Reservoir
(Grand Lake 0' the Cherokees). All of the lakes provide flood control, maintenance of
downstream water quality, water supply storage, recreation, and fish and wildlife habitat.

John Redmond Dam and Reservoir is the integral component of the upper Neosho River
system, lying approximately 180 miles downriver from its source, and located at river mile
343.7. This site is approximately three miles northwest of Burlington, KS (Figure 1-2). The
dam structure is 20,740 feet long with an average height above the Neosho Valley floor of 60
feet. The lake at the top of the conservation pool is approximately three miles wide at its
maximum width. It then extends northwesterly, upriver from the dam, approximately eleven
miles for the entire length of the flood control pool.

Water management systems, of which'storage and flood control reservoirs form an important
part, greatly change the natural flow regime of rivers as well as the properties of the water.
The extent of these changes is determined by: 1) the relative size and function of a reservoir,
2) the hydrologic regime of the inflows, 3) the release condition, 4) the geomorphological
condition of the reservoir, and 5) the quality of the inflow water.

One management tool used by the USACE to operate the complex hydrology of JRiL is the
SUPER computer program (SUPER). SUPER simulates the regulation of the multipurpose
reservoir system on a daily basis and performs an economic analysis of the simulation.
SUPER is capable of modeling specific water scenarios for JRL, but it does so in context of
the entire reservoir system. SUPER has been used to model the affect of reallocating flood
control storage to water supply storage at John Redmond Dam. The results are used to meet
contractual water supply requirements through the year 2014, the end of the original project
economic life (USACE 1976). In the various analyses performed using SUPER, the control
points were: John Redmond Dam outflow, river gages at Iola and Parsons, KS, and the River
gage at Commerce, OK.

The SUPER model was used to simulate regulation of a multi-purpose reservoir system on a
daily basis and to perform an economic analysis of the simulation (Hula 1990). The
simulation assumed all reservoirs were in place for the entire period of record and that each
reservoir operated based on specific operational criteria. The period of record for the
Arkansas River system model used was 56 years (January 1940-December 1995).
Reallocation to conservation pool elevation 1,041.0 feet accounted for a small amount
(3.18%) of the flood pool and resulted in only slight increases in the outflows. For larger
flood events there was virtually no difference in pool levels and operations, and only slight
differences were observed for smaller flood events. These differences were considered
minimal (SUPER 2001).

Flood Plain Discussion

Juracek (1999) determined that overall channel response to the altered stream flow regime and
sediment load introduced below John Redmond Dam was minor. There was some localized
channel widening, but little post-dam change in bank-full channel width. This is likely
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attributable to a substantial reduction in the magnitude of the post-dam annual peak flows in
combination with the resistance to erosion of bed and bank geologic exposures and vegetated
shoreline (Juracek 1999). The channel may also have been over-widened historically by a
series of large floods prior to dam construction.

Another factor determining the limited downstream effects of John Redmond Dam is a series
of twelve diversion/overflow dams from Burlington to Chetopa, KS (Figure 3-1). The
overflow dams were built in the 1930s and 1950s for water supply for downriver towns. The
predominant effect of these structures, following construction, was channel widening in the
geomorphic-response zone that extends about 1,000 feet below the dams (Juracek 1999). With
the increased energy from higher velocity water flowing over the dams, a more erosive power
is developed. When a resistant channel bottom is present the riverbanks become the
immediate erosion target.

3.3.2 Precipitation Data Collection and Monitoring

As part of the effort to operate John Redmond Dam, the USACE maintains a system of data
collection (hydrometeorological stations) and reliable communications networks with the
United States Geological Survey (USGS) and the National Weather Service (NWS). The
important river gaging stations on the Cottonwood and Neosho Rivers are equipped with
automated gages with Data Collection Platforms (DCP) (USACE 1996). Data recorded at the
DCPs are transmitted to the Hydrology-Hydraulics branch computer through a system of
satellites and downlinks. River gages are a source of data used to forecast inflows into JRL
and are located near Florence and Plymouth, KS on the Cottonwood River and near Dunlap
and Americus, KS on the Neosho River. River gages used to regulate flows downriver from
the dam are located near Burlington, lola, Chanute, and Parsons, KS, and Commerce, OK. All
of the automated river gages are maintained by the USGS, who periodically record stream
flow measurements to develop accurate rating curves.

With the primary objectives of John Redmond Dam, flood releases are made in accordance
with the predicted inflow volume, the predicted runoff from the uncontrolled basin drainage
area downriver, and the downriver regulating stage/flow restraints at the gaging stations seen
in Table 3-4. Automated precipitation gages, connected to a DCP that records and transmits
the precipitation data along with the stage data, are located at all of the automated river gaging
stations along the Cottonwood and Neosho Rivers (USACE 1996). In addition, automated
precipitation stations with DCPs are located above JRL near Durham, Diamond Springs,
Cassoday, Matfield Green, Cottonwood Falls, and Neosho Rapids; they are also located on
the dams at Marion, Council Grove, and John Redmond.
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Figure 3-1. Location of Neosho River Basin, Study Area, and Overflow Dams (Juracek 1999)
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Table 3-4. Regulating Stages and Discharges (Source USACE 1996)

Station River Regulating Lakes Regulating Stage (ft.) Discharge (cfs)

Burlington Neosho John Redmond 23.0 14,000
Iola Neosho John Redmond 19.0 18,000
Chanute Neosho John Redmond 22.0 18,000
Parsons Neosho John Redmond 19.0 17,000
Commerce Neosho John Redmond 15.0 22,000

The NWS maintains a network of local rainfall observers throughout the Neosho River Basin,
who report on a daily basis, and weather stations at the Marion, Council Grove, and John
Redmond project offices monitor precipitation, evaporation, wind speed and direction, and
temperature (USACE 1996). The local reports are entered into the Automated Field
Observing Station (AFOS) computer network by the NWS. JRL pool elevations are monitored

3-7



by an automated gage and a recording chart located on the dam structure. The DCP connected
to the gage transmits precipitation and pool elevations to a satellite receiver; automated pool
data are verified using both a wire weight gage and a staff gage located at the dam structure.

The AFOS data (precipitation, river, and pool gage readings) are available for direct access by
the USACE District Office, Hydrology-Hydraulics Branch via the Data Output Message
Satellite (DOMSAT) downlink. Reporting criteria for pertinent precipitation and river gaging
stations (Table 3-5) are used to place these data into the District Office database (USACE
1996). Site-specific data from JRL (precipitation, evaporation, wind speed and direction, and
sky conditions) are collected, recorded, and reported to the District Office daily.

Table 3-5. Reporting Criteria for Pertinent Stations (Source: USACE 1996)

Report
Station Received Report Timing

By

Rainfall Stations
* Airport Stations NWS 6-hour rainfall as of 6:00 a.m., 12:00 noon, 6:00 p.m., and

12.00 midnight

USACE Dams USACE Rainfall Reports: 1) 8:00 a.m., 2) 1:00 p.m. when 0.50 in. or
more of precipitation has occurred since 7:00 a.m. or
continued rain since the 8:00 a.m. report, 3) 7:00 p.m. when
0.50 in. or more of precipitation has occurred since 7:00 a.m.
and no 1:00 p.m. report was made, or if it has continued to
rain since reporting at 1:00 p.m., 4) report at once the
occurrence of 2.00 in. or more of precipitation that occurs
during a period of 6 hours or less.

" Automated Gages DCP Hourly or As Needed

" Observer Stations NWS 7:00 a.m. and every 6 hours, as directed by the NWS

River Gaging Stations
* Cottonwood River, DCP Hourly or As Needed

Florence
Cottonwood River, DCP Hourly or As Needed
Plymouth

* Neosho River, Dunlap DCP Hourly or As Needed
* Neosho River, Americus DCP Hourly or As Needed
* Neosho River, DCP Hourly or As Needed

Burlington
* Neosho River, Iola DCP Hourly or As Needed
* Neosho River, Chanute DCP Hourly or As Needed
* Neosho River, Parsons DCP Hourly or As Needed
* Neosho River, DCP Hourly or As Needed

Commerce

Automation of hydrometeorological data from lake, river, and precipitation gaging stations
occurs through using DCPs, in the following steps:
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" DCPs transmit hourly and random data to the Geostationary Operational
Environmental Satellites (GOES) satellite;

" Data are down- linked from the GOES to the National Oceanic and Atmospheric
Administration (NOAA) central computer;

* Data are retransmitted from NOAA to the DOMSAT satellite;
* Data are down- linked from the DOMSAT satellite to USACE Hydrology-Hydraulics

Branch computer network in Tulsa;
* DCP data are processed in Tulsa and entered into the database used for regulation of

the district reservoir systems;
* Local observer rainfall data are received automatically from the AFOS network using

a dedicated line to the Tulsa River Forecast Center;
* Data are automatically encoded into the USACE Tulsa database to be used to forecast

river flows and reservoir inflows; and
* Weather forecasts, river forecasts, radar depictions, and ancillary weather information

is received automatically from the AFOS network.

Based on the precipitation monitoring and data analyses, hydrologic and flood forecasts are
made to determine if and when releases should be made. The Hydrology-Hydraulics Branch
of the USACE, Tulsa, OK, is responsible for this forecasting. The NWS, with assistance from
the USACE, forecasts the river stages.

Water Level Management

Major changes to the water control plan have been approved historically (at the request of the
State of Kansas) to allocate pool levels for the benefit of fish and wildlife habitat (Le Doux
2000). The USACE currently attempts to manage water levels of the JRL conservation pool
(as well as possible on a case-by-case basis) to provide benefits for migrating shorebirds,
waterfowl, and the fishery, and also to protect the operational structures. In a typical year the
proposed Water Level Management Plan would: 1) raise the lake level from 1,037.0 feet to
1,041.0 feet (between 1-15 OCT); 2) lower the lake level from 1,041.0 feet to 1,039.0 feet (15
JAN); lower the lake level from 1,039.0 feet tol,037.0 feet (15 JUN-10 JUL ); and maintain
the lake level at 1,037.0 feet (10 JUL-I OCT). The initial conservation pool elevation
provides benefits to fish and waterfowl by flooding shoreline vegetation, the initial decrease
serves to protect operational structures and shoreline vegetation from ice damage, and the
second decrease provides benefits to migrating shorebirds, allows the growth of shoreline and
mudflat vegetation, reduces shoreline erosion, and improves water quality/clarity.

The reallocation and establishment of a new, higher conservation pool elevation would not
preclude consideration of seasonal pool plans for fish and wildlife as done currently. Any
reasonable seasonal water level manipulation plan would be considered on a case-by-case
basis by the USACE. However, further encroachment into the flood pool is unlikely due to
excess loss of flood control storage.
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3.3.3 Surface Water

Basic Surface Water In/low

The average yearly runoff or inflow into JRL is 1,054,800 acre-feet, calculated from the
period of record from 1922-1994, which includes 42 years of pre-operation data and 30 years
of post-operation data (USACE 1996). A monthly and annual breakdown of estimated flows
(in acre- feet) at John Redmond Dam for the same period of record is shown in Table 3-6.
Figure B-I (Appendix B) shows the flow duration curve depicting inflows and outflows for
JRL (USACE 1996). The upriver dams at Marion and Council Grove regulate slightly less
than 15 percent of the total inflow into JRL.

Prior to 1964, the Neosho River flooded 57 times and subsequent flooding has occurred to the
present year. Table 3-7 presents a list of the major Neosho and Cottonwood River floods.
Upriver from JRL are the gaging stations along the Cottonwood River, the Neosho River at
Council Grove Reservoir, and the Neosho River at Americus, KS. Downriver gaging stations
are located on the Neosho River at Burlington, Iola, and Parsons, KS, and Commerce, OK.

Near the upper end of the reservoir, north of Jacob's Creek Landing, an inflow debris field
dubbed locally as the logjam has formed in the channel of the Neosho River at a point where
the river flow is divided into two channels around an island. River flows slow sufficiently in
this reach to allow floating driftwood carried from upstream to be captured by other driftwood
and debris already deposited in this 3/8 mile- long site. This logjam is an impediment to
boaters desiring access from the reservoir directly up the river to other lau'nching facilities.
Under certain conditions it may also represent an impediment to fish movement between the
river and reservoir.

As mentioned previously, the JRL water elevation level is maintained based on the entire
reservoir system needs, the immediate upriver and downriver conditions, and the effort to
manage the water level for all entities at the reservoir. Using the analyses with the SUPER
program model for defining year 2014 conditions by maintaining conservation pool elevation
level at 1,039.0 feet or changing it to the proposed alternative elevations of 1,040.0 feet,
1,040.5 feet, and 1,041.0 feet NGVD, it can be observed that the percent of time that pool
elevations will be equa led or exceeded is indiscernible between the four water elevation
levels. Figure B-2 (Appendix B) shows the exceedence frequency in percent of years of
maximum day (peak) elevations at JRL for each scenario in the year 2014. In this analysis,
there is no difference based on the beginning elevations of 1,039.0 feet, 1,040.0 feet, 1,040.5
feet, or 1,041.0 feet.
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Table 3-6. Estimated Monthly and Annual Flows in Acre-Feet-Regulated by Council Grove Dam Since AuguE
Dam Since October 1967; John Redmond Reservoir (Source: USACE 1996)

Year JAN [ FEB I MAR APR MAY JUN I JUL [ AUG I SEP OCT [ NC

1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945

1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960

1,450
5,370

12,980
27,990
9,360

28,980
15,630

143,100
4,920
5,550

36,450
3,820
2,020

14,510
23,920
38,820

1,460
4,370
1,160

184,700
39,100
76,240
17,820
39,880

134,000
16,260
11,800

212,900
16,940
9,480

31,540
4,890
1,320
350
610

0
18,140
16,830
65,820

3,900
3,510

21,660
16,580
6,890

22,530
49,710
60,550
27,500

6,040
28,550

3,040
1,520
7,250
8,970

103,100
4,700
3,390
2,600

38,470
53,170
65,540
17,780
49,770
41,150

7,890
28,970

292,900
8,510

18,840
20,760
4,090
1,450
3,460
1,170

0
31,450
27,620

103.700

238,200
12,850
77,810
11,960

7,350
129,800
51,730
60,680
11,420
21,720
27,270

5,900
3,980
4,020
6,710

62,520
28,310
8,910
5,340

27,650
59,600
30,460

307,500
221,700

81,930
242,300
147,500
75,640
9,690

36,650
184,500

9,120
2,130
1,470
630
820

255,900
26,320

304,200

446,500
8,580

59,360
82,700
85,500

565,600
105,300
180,900

26,490
32,630
33,260
64,020
20,530
5,420
3,300

41,840
47,460
18,740
48,540
80,020

210,800
23,580

964,300
704,200

87,750
475,000
29,020

112,400
21,210
70,410

238,300
7,820
1,730

11,550
10,330
66,460

104,800
69,000

120.500

106,200
114,100
78,760
22,370
32,060

222,500
72,890

265,900
163,500
43,220
30,200
92,970
74,130

413,200
42,430
99,250

706,100
24,290
46,820
79,520
93,440

328,700
283,800
215,200
44,330

107,000
79,540

217,300
64,820

468,300
103,100
29,890
10,490
16,810
21,230

346,700
85,680

280,400
73.470

29,820
473,300

29,460
78,770
15,480

267,200
383,100
131,300
49,410
32,080

123,900
4,590

14,920
294,900

5,190
86,830

300,600
27,210
14,210

476,700
303,500
305,600
101,200
183,500
127,900
227,800
116,700
80,530

128,300
406,300

37,080
8,390

38,660
16,480

950
176,900
110,600
49,820
74,180

112,200
141,700
44,190

8,230
2,190

34,800
108,000
240,200

6,760
5,840

218,100
7,650
1,280

18,350
700

14,040
30,750
4,660
1,270

50,360
52,260
49,830
49,890

124,700
19,160
19,650

643,900
87,400

347,900
2,029,000

10,140
5,620

800
24,020

150
43,690

277,400
235,600

18.100

27,830
10,540
48,080

1,310
8,580

284,400
52,190
46,400

5,610
1,470

14,240
12,570

250
19,430

60
8,500

37,080
25,820

5,310
160,100
83,760

9,930
94,740

122,400
7,830
7,810

37,070
18,150

403,200
139,500
13,040

1,480
2,130
4,230
5,850
4,220

48,740
26,690
80.480

3,300
13,920
22,110
13,180

463,500
127,500

15,390
11,880
21,110

5,050
7,730

21,820
4,490

35,060
4,950

37,680
16,730
1,570

27,010
350,600
220,800

5,130
33,110

169,500
43,230
10,680
70,790
11,550
71,410

445,500
4,180

500
40

21,730
0

20,930
81,000
23,330
59,480

1,800
48,770
17,000

7,830
326,000
112,900
19,080
10,720
4,970
1,450
3,940
4,380
3,340

97,260
20,800

1,370
3,660

666
1,480

915,300
114,600
22,580
97,150

167,000
11,950
4,370
8,200

42,950
27,900
84,930
2,450

320
790

20,960
0

34,350
35,010

178,400
167.300

47,i
21,ý
11,,
41,(
37,-
15,'

496,J
11,;
18,

266,(
3,•
1,3

38,
193,.

2,3
1,:
9,ý

27,.
200,.

30,,
5,4

46,,
19,,
20,E
3,E

9,2
9,2

12,,
59,ý
4,4

5

4

44,7
34,E
26,7
77,C
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Year JAN FEB MARI APR MAY JUN [JUL I AUG I SEP [OCT INC
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

Mean
Max
Min

23,860
145,300
37,290
4,460

21,030
25,270
4,310

33,820
56,160
34,400
57,760
31,690

202,830
159,330
74,800
9,330
4,040

12,830
6,490

21,790
3,920

106,630
11,400
41,970
53,470
57,130
55,430
48,100
5,750

17,950
8,670
8,730

143,800
17,360

38,734
212,900

0

85,590
185,400
21,550

4,270
19,750
32,470
2,870

20,620
77,420
20,780
86,050
21,120

265,490
64,000

152,320
7,160
4,070

77,190
47,300
65,020

2,180
162,780
46,020
37,870

250,130
97,460

119,590
23,500

4,740
36,890

5,260
9,560

164,930
13,790

240,700
125,900
71,150

3,880
105,700
26,940

4,330
19,470

144,910
23,970
78,060
15,070

786,570
146,840
123,100

8,780
4,110

203,850
208,400
193,780

5,830
111,890
57,390

446,650
108,540
42,290

477,230
46,190

6,660
174,350

6,050
116,290
216,790

16,760

236,950
46,470
22,380
86,820
80,350
71,140
35,250

102,970
326,370
290,470

22,260
42,920

320,400
148,240
147,890
97,570
7,650

32,250
82,100

230,880
4,920

36,000
535,340
420,580

87,050
131,330
166,280
248,130

4,650
80,330
20,870
47,800

259,890
133,530

615,400
97,340
21,230
46,970
22,770
31,050
10,660
98,960

277,200
76,800

132,260
264,430
230,320
171,830
64,910

148,880
192,380
73,500
37,700
31,140
58,330

378,270
322,290
180,440
203,530
169,950
98,310
43,140
22,850

252,300
59,550
21,280

968,530
99,070

102,400
266,600
42,950
98,220

762,800
49,960

515,970
103,640
396,340
298,770
495,610

20,510
78,140

172,820
427,950

86,100
370,870

46,580
183,600
79,640

151,430
340,750
250,820
177,860
506,610

29,300
91,120
19,930
77,550

246,150
46,810

123,870
107,700
43,440

166,386
762,800

950

138,200
62,180
41,770

6,380
91,520

7,810
92,470

144,790
262,090

24,030
306,400

95,640
37,920
17,330
70,350
41,070

191,510
31,240

260,400
22,510

161,840
81,840
80,860
27,460
39,360

192,770
107,960
22,710
36,100
16,660
16,860

454,910
953,260

25,880

126,775
2,029,000

150

25,360
24,630
4,230
6,350

14,710
17,320
31,700
32,270
31,190
10,410
57,140
21,740
19,860
28,380
25,720
5,630

71,100
5,510

30,500
8,930

60,190
18,000
8,520
7,740

242,640
60,060
78,290
4,010

150,210
18,250
1,290

140,130
140,730
11,760

45,144
403,200

60

186,800
365,700

8,490
8,590

271,600
5,290

95,310
9,560

58,880
54,300
14,790
24,100

424,440
66,350
23,690

3,860
104,190

5,250
8,550

970
57,650
8,190
5,980
3,520

174,470
188,190
37,070

5,260
85,490
8,920
5,480

19,420
131,700

6,840

68,169
463,500

0

146,900
93,330

9,360
2,220

10,360
940

285,530
108,490
122,000
87,540
10,100
6,890

571,850
41,180
10,860
5,330

42,100
80,000

8,880
8,690

61,700
6,800
8,870

10,930
724,550
419,420

19,420
2,860

33,820
5,060
2,250

16,540
35,900
4,170

77,106
915,300

0

258,ý
35,E

3,7
93,,1
8,ý

2,.-
55,(

104,
49,E
18,.
95,,
20,,1

137,.
142,.

10,r
4,E

121,
6,2

81,4
3,E

273,7
6,E

36,.
31,4

200,E
39,1
40,E
4,6

15,2
9,2
5,4

342,E
24,2
23,4

56,S
496,7

47,039 98,228 135,533 152,386
292,900 786,570 964,300 706,100

0 630 1,730 1 10,490
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Table 3-7. Major Floods for Period of Record, John Redmond Dam (Source: USACE 1996)

Cottonwood River at Cottonwood River at Cottonwood River at Neosho River at Council Neosho River at
Florence Cottonwood Falls (a) Plymouth Grove (c) Americus (c)

Date Stage Flow Date Stage Flow Date Stage Flow Date Stage Flow Date Stage F
(ft) (cfs) (ft) (cfs) (ft) (cfs) (ft) (cfs) (ft) (

05-30-62 21.55 8,600 05-28-35 15.24 10,600 06-05-65 35.70 57,500 07-05-32 30.90 28,500 06-22-67 28.17 1C
06-03-62 23.61 11,100 05-23-38 17.24 12,000 06-09-65 35.43 50,800 06-11-38 35.30 50,000 10-08-67 27.52 9
09-23-62 23.71 11,400 09-08-41 21.08 21,600 09722-65 32.86 13,500 07-09-41 24.00 12,100 06-27-69 28.30 1C
09-25-62 22.21 8,900 10-20-41 21.35 35,800 06-22-67 33.74 21,800 10-20-41 37.13 65,900 05-23-71 27.70 1C
07-12-63 21.71 8,400 04-23-44 22.50 61,200 10-07-67 33.23 16,800 06-19-42 25.80 16,100 09-27-73 27.76 1C
06-05-65 25.38 15,300 04-16-45 22.13 54,200 04-27-69 34.26 25,500 06-16-43 28.20 24,400 10-11-73 27.74 1C
06-10-65 27.57 46,400 09-20-45 (b) 12,900 06-27-69 34.48 27,200 04-22-44 24.37 17,600 06-25-77 27.31 9
09-21-65 22.28 8,800 09-30-45 (b) 20,500 04-19-70 33.05 16,000 05-03-44 30.00 33,800 06-05-85 26.80 12
06-21-67 26.33 19,400 12-05-45 (b) 40,200 06-20-70 33.15 16,600 08-26-44 23.12 12,300 10-10-85 27.43 17
10-08-67 24.02 11,000 06-19-46 19.72 15,900 06-03-71 34.03 23,600 12-04-44 25.10 19,500 05-09-93 26.95 12
04-27-69 24.27 11,500 04-14-47 16.44 11,300 07-05-71 32.99 15,500 04-16-45 26.15 22,600 07-22-93 27.84 17
05-23-71 24.79 12,600 07-20-48 23.30 78,000 03-11-73 33.59 19,700 05-02-48 23.48 16,500 07-30-93 27.27 1,
03-11-73 24.67 12,300 01-24-49 19.49 11,200 09-27-73 33.54 19,300 07-20-48 28.70 29,900
04-21-74 26.61 28,600 07-10-50 (b) 12,500 10-11-73 34.72 34,400 05-01-51 26.55 18,600
06-17-75 28.03 56,000 08-01-50 19.73 15,700 06-19-75 33.64 20,100 06-07-51 28.27 23,000
04-29-76 23.90 10,800 05-01-51 20.35 18,400 06-25-75 33.16 16,300 07-11-51 36.29 121,000
06-20-77 23.20 8,600 06-09-51 19.12 14,700 06-23-77 33.12 16,000 09-04-51 27.00 19,700
10-31-79 22.77 10,500 06-30-51 22.68 65,200 06-09-79 33.32 16,800 05-16-57 22.70 12,300
11-01-81 21.39 9,100 07-11-51 36.84 196,000 07-05-79 33.07 14,500 05-22-61 33.35 40,400
03-19-84 23.69 10,600 09-05-51 17.32 12,000 05-12-82 33.09 14,700 06-29-69 20.34 6,600
09-22-85 25.37 14,300 05-17-57 19.73 15,600 03-19-84 33.11 15,500 05-22-71 15.53 3,700
10-10-85 26.92 29,400 05-18-59 20.61 27,200 06-25-85 33.53 17,900 09-30-73 14.64 3,300
03-18-87 23.24 9,900 05-06-61 30.43 13,400 08-23-85 33.67 19,000 06-30-77 14.27 3,400
06-12-89 23.39 8,500 05-23-61 31.82 20,200 10-10-85 35.45 58,200 08-04-93 14.25 3,200
06-08-90 21.98 7,500 06-04-62 29.68 11,700 10-03-86 33.44 17,600
07-24-92 21.49 7,300 09-24-62 31.63 18,900 03-01-87 33.11 15,500
11-20-92 23.84 9,300 06-05-65 32.11 24,700 07-24-92 32.75 13,500
05-09-93 27.85 52,800 06-10-65 33.00 39,600 11-20-92 33.31 19,800
07-07-93 24.49 10,400 09-21-65 31.20 15,500 05-10-93 35.00 46,900
07-15-93 26.23 14,000 06-21-67 32.16 28,700 07-06-93 33.21 18,700

10-07-67 30.74 13,700 07-22-93 33.75 24,800
06-27-69 32.76 40,200

(a) From 2-12-35 to 6-27-60, datum 13.21 ft. lower. Discontinued 6-71. (b) No recorded stage. (c) Regulated by Council Grove Dam since 10-1ý
Redmond Dam since 9-1964.
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A simulation of a flow-year like 1993 was prepared for the conservation pool elevation
scenarios (1,039.0 feet, 1040.0 feet, 1,040.5 feet, and 1,041.0 feet) in the year 2014, using the
SUPER model. Figure B-3 (Appendix B) shows the elevation hydrograph for JRL using the
1,039.0-foot and 1,041.0-foot conservation pool elevations for clarity in viewing the results.
Raising the conservation pool elevation to 1,041.0- foot NGVD results in only slight changes
for the year 1993 and for 2014. At lower conservation pool elevations, small differences can
be observed, however, as the water level rises in the conservation pool, the lake volume
increases at a faster rate, thus minimizing the starting elevation differences.

Another simulation with SUPER was to project the conservation storage and flood control
storage volumes based on lake area/elevation surveys, including data from the year 2000
(Table 3-8). This table illustrates the effects on storage volumes in the year 2014 for the four
conservation pool elevation scenarios (1,039.0 feet, 1,040.0 feet, 1,040.5 feet, and 1,041.0
feet). From this simulation, it can be deduced that approximately 3.18 percent of the flood
pool will be reallocated.

Table 3-8. John Redmond Sediment Redistribution Study (Source: USACE 1996)

Existing Conditions Modified Modified Modified
SUPER Run Conditions SUPER Conditions SUPER Conditions SUPER

AXOOX02 Run AOOX03 Run AOOX04 Run AOOX05
TOC=1,039.0 ft. TOC=1,040.0 ft. TOC=1,040.5 ft. TOC=1,041.0 ft.

Yr2014 EAC Table Yr2014 EAC Table Yr2014 EAC Table Yr2014 EAC Table

Conservation 40,096 ac-ft 47,838 ac-ft 52,126 ac-ft 56,414 ac-ft
Storage

Flood Control 511,729 ac-ft 503,987 ac-ft 499,699 ac-ft 495,410 ac-ft
Storage

TOC=Top of Conservation Pool; ac-ft=acre-feet.

Basic Surface Water Outflow

Following the construction and operation of John Redmond Dam in 1964, the flow regime of
the Neosho River reach downriver from the dam has changed considerably. Controlled
releases from the dam have decreased the magnitude of peak discharges and increased the
magnitudes of the low discharges (Studley 1996). Studley (1996) used three gaging stations
below the dam (Strawn!Burlington, Iola, and Parsons) to prepare research. As seen in Figure
B-4 (Appendix B), the annual peak discharges are considerably less following dam
implementation. The effect of uncontrolled drainage upriver from Iola and from Parsons is
readily seen.

One factor considered in John Redmond Dam releases is the slow recession of downriver
flows because of the 1.2-foot/mile slope of the river channel. From the John Redmond Dam, it
requires approximately two hours of water travel to reach the Burlington gaging station 5.3
miles downriver, 24 hours to reach the Iola gaging station 56.3 miles downriver, 60 hours to
reach the Parsons gaging station 139.6 miles downriver, and 84 hours to reach the Commerce,
OK gaging station 190.2 miles downriver. Figure 3-2 illustrates the location of USGS
streamflow-gauging stations in the Neosho basin.
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Figure 3-2. Locations for U.S. Geological Survey Streamflow-Gaging Stations Downstream
from John Redmond Dam.
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Another factor in alluvial basins like the Neosho River Basin is that reaches of streams with
steep banks are in a continual state of erosion. The USACE mitigates flow-enhanced erosion
of the riverbanks by overtly slowing the rate of release after a precipitation event to slow the
rate of fall in the river stage.

Discharges are rarely as low as were experienced prior to construction of the dam, because of
the need to provide adequate water supply and water quality for downriver users. This is
accomplished by maintaining an average annual minimum flow of 30 cfs at Chanute, 40 cfs at
Iola, and 50 cfs at Parsons, KS. Low flow releases are made during dry periods in order to
meet minimum flow requirements. The minimum flow requirements range from 21 cfs
(November-March) to 48 cfs (July-August), or an average of 30 cfs annually at Chanute, KS
(USACE 1996).

Outflow duration was analyzed using SUPER to determine the effect of conservation pool
elevation raise at the year 2014. Figures B-5, B-6, B-7, and B-8 (Appendix B) are semilog
plots of the percent time that discharge durations will be equaled or exceeded for the four
conservation pool scenarios of 1,039.0 feet, 1,040.0 feet, 1,040.5 feet, and 1,041.0 feet.
Differences among the scenarios were indiscernible, even though the amount of discharge
increases downriver because of unregulated inflow. Similarly, there is no discernible
difference in the SUPER analysis results of the exceedence frequency of maximum day
discharge (peak daily flow) simulation for the year 2014 between the above- listed scenarios
(Figures B-9,.B-10, B-11, and B-12) (Appendix B).

Another simulation of a flow year like 1993 was prepared for the John Redmond outflow and
the three downriver gaging stations. Figures B-13, B-14, B-15, and B-16 (Appendix B) show
the discharge hydrographs at these stations using the 1,039.0-foot and 1,041.0-foot
conservation pool elevations for clarity in viewing the results. For lower discharge rates,
slight differences between the two scenarios may be observed.

Surface Water Quality

River/Stream

The State of Kansas established a stream chemistry monitoring program that currently
operates 158 permanent/146 rotational monitoring stations/sites statewide (KDH&E 2000).
Placement of many sampling stations on smaller order streams in 1990 facilitated a more
thorough analysis of rural and agricultural effects to surface water quality. The State of
Kansas and the USGS share sampling stations and duties and an example of water quality
output is seen in Appendix B. The program objectives are to provide timely and scientifically
defensible information on the physical, chemical, and bacteriological condition of flowing
waters in Kansas; intended uses are:

" Compliance with water quality monitoring and reporting requirements of 40 CFR
130.4 and Sections 106(e)(1), 303(d) and 305(b) of the Federal Clean Water Act;

" Evaluation of waterbody compliance with the provisions of the Kansas surface water
quality standards (K.A.R. 28-16-28b et seq.);

" Identification of point and nonpoint sources of pollution contributing most
significantly to documented water use impairments;
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" Documentation of spatial and temporal trends in surface water quality resulting from
changes in prevailing climatic conditions, land use and land cover, natural resource
management practices, wastewater treatment plant operations, and other phenomena;

* Development of scientifically defensible environmental standards, waste water
treatment plant permits, and waterbody/watershed pollution control plans and Total
Maximum Daily Load (TMDL); and

" Evaluation of the effectiveness of pollution control efforts and waterbody
remediation/restoration initiatives implemented by the department and other natural
resource agencies and organizations.

Sampling frequency currently reflects a bimonthly schedule for pennanent monitoring sites
and one year out of every four years for rotational monitoring sites.

In a water quality study of reservoir sediments at Cheney Reservoir (Pope 1999 and Mau
2001), it was theorized that phosphorous concentrations near dam structures, under anoxic
conditions, could result in phosphorus releases into the water column and negative effects to
the drinking water supply. Silt and clay particles, which distribute near dams, provide the
adsorption mechanism for phosphorus and many trace elements.

Wildhaber et al. (2001) obtained water quality measurements in the Neosho River above JRL
and below the dam. They found that water temperature was cooler by approximately 3TC
above the dam (24.74°C) than below (27.580 C). Turbidity was also higher above the dam
(57.0 NTU) than downriver of the dam (27.17 NTU), but the pH was nearly the same (8.37
above vs. 8.47 below). Dissolved oxygen increased downriver of the dam (4.66 mg/I vs. 5.62
mg/I); however, conductivity, alkalinity, and hardness were all higher above the dam
structure. In addition, species of catfish were more common above JRL than below the dam
(45.40/100m2 vs. 25.66/100mF).

The Kansas Department of Health and Environment (KDH&E) has classified the Neosho
River downstream from Council Grove Reservoir and the Cottonwood River as special
aquatic life use waters (USFWS 1991). Further defined, these are waters that contain unique
habitat types and biota, or species that are listed as threatened or endangered in Kansas. The
general provisions of the Kansas surface water quality standards (K.A.R. 28-16-28c) state, in
part: "... no degradation of water quality by artificial sources shall be allowed that would
result in harmful effects on populations of any threatened or endangered species of aquatic
life in a critical habitat..." A variance may be issued by KDH&E, however, if "important
social and economic development" is impaired (USFWS 1991).

Water quality concerns have been documented for most of the surface water entering JRL,
including contaminants (FHNWR 2000). Consumption advisories are issued most years for
the Neosho River due to chlordane compound concentrations in fish. During the 1970s,
several fish kills were related to runoff from confined livestock feedlots. Investigations by the
USFWS, Kansas Field Office, identified PCB, atrazine, and heavy metals, including lead,
mercury, and arsenic in biota samples, along with lead in sediment samples (FHNWR 2000).
Lead, zinc, and cadmium may lower populations of benthic macroinvertebrates used as food
sources by some fish species (Wilhaber et al. 1998). In most aquatic systems, concentrations
of trace metals in suspended sediment and the top few centimeters of bottom sediment are far
greater than concentrations of trace metals dissolved in the water column (Horowitz 1985).
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Reservoir/Lake

Land use and human activities can have considerable effects on water quality in a downstream
reservoir (Pope 1998). Constituents such as suspended sediment, nutrients (species of nitrogen
and phosphorus), pesticides, and major metals and trace elements may have detrimental
effects on reservoir water quality through increased sedimentation, accelerated eutrophication,
reduced light penetration, potentially harmful effects to human health and aquatic organisms,
and a general decrease in recreational value.

Physicochemical conditions were sampled and recorded for JRL during its initial five
summers of impoundment, 1964-1968 (Prophet et al. 1970). In general, the differences
between successive years of individual physicochemical factors were not significant, but most
factors exhibited significant changes during 1968, as depicted in Table 3-9. JRL was
considered unique at the time of this study, because of the periodic enrichment by feedlot
wastewater, which resulted in low dissolved oxygen, high ammonia, high fecal coliform
bacteria levels, and periodic fish kills. In addition, JRL waters did not become thermally
stratified because it was shallow (1.9 m average depth) and the water was easily mixed by
wave action (Prophet et al. 1970).

Table 3-9. Summer Means of Selected Physicochemical Conditions Near Outlet of JRL
(June - August) (Concentrations in mg/I)

Year Specific Conductance HCO 3  02 P0 4  NO 3  Ca Na K

1964 467 138.0 5.9 0.28 0.46 40.8 9.1 3.7
1965 456 144.5 6.2 0.35 0.55 40.1 10.4 4.5
1966 448 152.1 6.8 0.08 0.29 53.4 16.5 4.6
1967 378 143.3 6.2 0.46 0.99 42.5 17.7 6.1
1968 348 131.9 7.4 0.33 0.90 29.6 6.7 4.0

Source: Prophet et al. 1970.

The State of Kansas established a lake and wetland water quality monitoring program
(KDH&E 2000) to provide reliable information on the physicochemical and biological
characteristics of publicly-owned water bodies; the information is used for:

" Compliance with the water quality monitoring and reporting requirements of 40 CFR
130.4 and Sections 106(e)(1), 303(d), and 305(b) of the Federal Clean Water Act;

* Evaluation of waterbody compliance with the Kansas surface water quality standards
(K.A.R. 28-16-28b et seq.);

* Identification of point and nonpoint sources of pollution most significant to water use
impairments in publicly-owned lakes and wetlands;

" Documentation of spatial and temporal trends in surface water quality resulting from
changes in land-use patterns, resource management practices, and climatic conditions;

" Development of scientifically defensible environmental standards, wastewater
treatment plant permits, and waterbody/watershed pollution control plans; and

" Evaluation of the efficacy of pollution control efforts and waterbody
remediation/restoration initiatives implemented by the department and other agencies
and organizations.
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A total of 119 waterbodies were included in the lake and wetland water quality monitoring
network during 2000. This number will change over time as new lakes are constructed and
older lakes are dewatered or replaced by more accessible and/or suitable candidate sites
(KDH&E 2000).

Water quality samples are taken from selected sites at JRL, analyzed on a periodic basis, and
published (USACE 1996). The USGS maintains a national stream-quality accounting network
station on the Neosho River near Parsons, KS, where specific conductance, pH, and
temperature are recorded bimonthly. Samples are also taken at this site for chemical,
biological, and sediment analysis. The USGS also collects and analyzes periodic samples for
specific conductance, pH, and temperature on the Neosho River at Americus, Burlington, and
Iola, KS. These data are published in the Water Resources Data, Kansas Annual Report.
Neosho River water quality is considered good, requiring only basic treatment for industrial
or municipal use (USACE 1996).

Surface water is also sampled monthly below John Redmond Dam near-the WCGS make-up
screen house (KDH&E 2000). These samples are taken as controls to compare water quality
with that of the Coffey County Fishing Lake, discharge cove, and the spillway. Radiological
analyses of samples included gross alpha, gross beta, tritium (H3), and gamma isotopes.

Sediment Transport

Dams are known to affect river systems, generally decreasing the distribution of sediments
and altering the hydrologic regime, physical habitat, and water quality downriver (various
authors in Wildhaber et al. 2000). The rate of loss of storage for a given reservoir is dependent
on the rate of erosion of the drainage basin. According to de Noyelles (pers. corn 2001), JRL
is one of the most rapidly silting Kansas reservoirs. Pope (1999) and Mau (2001) described
the results of analyzing 13 bottom-sediment cores from Cheney Reservoir (south-central
Kansas). The cores were analyzed for percent moisture, bulk density, percent sand and
silt/clay, and total phosphorus. For selected sites, cores were also analyzed for pesticides,
polychlorinated biphenyls, and major metals and trace elements.

Sedimentation patterns and sediment particle sizes were not uniformly distributed in Cheney
Reservoir (Pope 1999 and Mau 2001). Most sedimentation occurred in or near the original
river channel, most sand-size sediment particles were deposited in the upstream part of the
reservoir, and silt- and/or clay-size particles were more widely distributed across the
reservoir. Some results from this sampling effort were:

" Mean annual sediment deposition occurred at 209 acre-feet/year (0.22 acre-
feet/year/square mile of drainage area), resulting in 27 percent filling of the
conservation pool versus the 34 percent design estimate.

* Silt/clay sediment fraction is deposited in larger quantities closer to the dam than
further upstream in the reservoir, resulting in larger phosphorus concentrations near
the dam (94 mg/kg upstream vs. 710 mg/kg near the dam).

" Total phosphorus, which ranged from 94-674 mg/kg, was statistically related to silt-
and/or clay-size particles, and mitigation would require reducing the annual
distribution of phosphorus in the watershed or control the movement of silt- and/or
clay-sized particles from the watershed.
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" There was an increasing trend in total phosphorus concentrations, probably related to
an increase in fertilizer sales which doubled between 1965-96, and to livestock
production.

" DDT, DDD, DDE, and dieldrin were present in detectable concentrations; DDE was
detected in all samples, ranging from 0.31-1.30 mg/kg. Some possibility of
bioaccumulation (insecticides becoming concentrated in the food chain) exists.

" The acetanilide herbicide metochlor was detected in 22 percent of samples; herbicides
may have little long-term water quality implications for aquatic organisms.

" Arsenic, chromium, copper, and nickel were present in concentrations where adverse
effects to aquatic organisms occasionally occur.

The water entering JRL is turbid, carrying silt and sediments from tributary drainages and
from agricultural land upriver. A large amount of sediment is delivered to JRL as a result of
erosion from riverbanks, construction sites, and farmlands within the vWatershed. Over 25
percent of the original conservation storage has .been filled with sediment, although little
change has resulted in flood storage (USACE 1996).

Thirty sedimentation ranges established upriver from the dam are measured periodically. Both
endpoints of each range are identified with permanent markers of known vertical and
horizontal positions and all are surveyed periodically to compute sediment deposition; the last
measurement occurred during 1993 (USACE 1996).

Sediment particle sizes in the Neosho River, above and below the dam, were calculated using
the Fredle Index (geometric mean adjusted for distribution of particle sizes). It was
determined that this index was lower above the dam than downriver from the dam (5.52 vs.
7.82). Although not significantly different, this index indicates that more evenly distributed
substrate sizes occur upriver from the lake, and a shift to the predominance of larger gravel
below the dam may be occurring. This increased coarseness of the substrate is considered a
common effect of dams (Wildhaber et al. 2000).

Removal of the logjam, described in Section 3.3.6 would likely result in a navigable channel
from JRL to the upriver portions of the Neosho River. This action could also result in the
downcutting and transport of sediments currently stored around and among the debris in the
channel, as described by Beschta (1979). Following logjam removal on an Oregon stream,
Beschta (1979) calculated that more than 5,000 m3 of sediment along a 250m reach was
eroded downstream by streamflow during the first winter following debris removal. Debris
dam removal within a second order stream in New Hampshire resulted in increased
downstream export of dissolved matter by approximately 6 percent and particulate matter
(both fine and coarse) of approximately 500 percent (Bilby 1981).

In low-gradient, meandering streams, large organic debris enters the channel through bank
erosion, mass wasting (landslides), blowdown, and collapse of trees due to ice loading (Keller
and Swanson 1979). Under natural conditions, woody debris is removed from stream channels
by leaching, microbial decomposition, fragmentation by invertebrates, physical
fragmentation, and downstream transport (Bilby and Bisson 1998). The relative importance of
each of these processes varies with the size and flow volume of the stream. The presence of
large woody debris in a stream facilitates deposition of sediment and accumulation of finer
organic matter, and dramatic increases in sediment and organic matter export occur
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immediately following removal or disturbance of the debris (Bilby and Bisson 1998). For the
Neosho River, removal of the logjam would result in a large quantity of the sediment residing
there to be exported or transported into the conservation pool of JRL, further affecting water
supply storage. A thorough analysis of this river reach would be warranted to determine
sediment quantity and possible fate prior to logjam removal attempts.

3.3.4 Groundwater

Groundwater is a minimal resource along the Neosho River. One reason is the abundance of
surface water and another is because the alluvium is shallow and lies on shale and limestone
bedrock, which are not good aquifer materials (Figure 3-3). Flood plain alluvium near JRL
averages approximately 26 feet in thickness and the water table is typically 10-15 feet below
the land surface (USACE 1991). Although a few wells have been drilled in the northwest
area, most groundwater use in the Neosho Basin occurs in Crawford and Cherokee Counties,
east of the Neosho River (Figure 3-3) where the western extremity of the Ozark aquifer
pinches out in the state.

Figure 3-3. Map of Major Aquifers and Location of All Wells (Source BEFS Groundwater
Quality Monitoring Network)
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Groundwater Quality

The State of Kansas established a cooperative groundwater monitoring program between the
USGS and the KDH&E in 1976 (KDH&E 2000). The program objectives are to provide
reliable information on groundwater quality for use in the identification of temporal and
spatial trends in aquifer chemistry associated with: 1) alterations in land-use patterns, 2)
advances in land treatment methods and other resource management practices, 3) changes in
groundwater availability or withdrawal rates, and 4) variations in regional climatic conditions.
Initially the USGS performed sample collection and data interpretation, while sample
analyses were performed by KDH&E. In 1990, KDH&E assumed all operational and
managerial aspects of the Kansas groundwater quality monitoring program. The basic
sampling network was left intact, but several improvements were made, as follows:

* Legal descriptions were reviewed for all network sites;
o Wells were tagged with a unique site identification number; and
* The Kansas Water Database (electronic repository for groundwater quality data) was

updated to reflect changes and corrections to the list of monitoring well locations.

Sampling frequency currently reflects a two-year rotational sampling schedule in which half
of the network was sampled each year. The sampling network now includes a maximum of
200 wells used for public water supply, rural/domestic water supply, irrigation, livestock
watering, industrial water supply, groundwater monitoring, or a combination of these uses
(KDH&E 2000). Data are reported on an aquifer basis; the aquifers were delineated in a
digital format by the Kansas Geological Survey (KGS) and the USGS. Only three
groundwater monitor wells are located in the upper Neosho River Basin (Figure 3-3).

A maximum, annual total of samples collected and analyzed includes: 1) inorganic chemistry
- 100; 2) pesticide - 100; volatile organic compounds (VOC) - 25; radionuclide -. 25, and
radon - 10. The VOC and radiological samples are collected on an eight-year rotational
schedule. Groundwater quality data are periodically reviewed and analyzed, then entered into
the Kansas Water Database and the USEPA Storage and Retrieval (STORET) database
(KDH&E 2000).

3.3.5 Water Rights

The State of Kansas has established a Water Marketing Program (WMP) to contract with
water supply customers (KWO 1996). Several significant events converged during the 1950s
leading to the creation of the WMP:

* Floods of 1951, followed by the 1952-1957 drought;
* Creation of the Kansas Water Resources Board (KWRB now KWO) (1955), with

responsibility for water resources planning, water policy development, and
coordination of water-related activities at all levels of government;

* Federal Water Supply Act (1958) passage with provisions allowing non-federal
entities to add water supply storage space to planned flood control structures; and

* Kansas voter approval (1958) of a constitutional amendment allowing Kansas to
financially participate in the development of flood control works or works for the
conservation or development of the state's water resources.
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Under the KWRB, the 1961 Kansas legislature passed a Concurrent Resolution (H.C.R. 5)
allowing the state to provide assurances to the federal government for repayment of costs for
add-on water supply storage in Council Grove (18,200 acre-feet), Marion (31,930 acre-feet),
*and JRL (27,450 acre-feet), among others (KWO 1996). The estimated yield capability of this
storage space during periods of prolonged drought for these three reservoirs is 29.66 million
gallons per day (mgd), with 19.9 mgd assigned to JRL (KWO 1996).

The quantity of water obligated to purchasers is based upon an estimate of the quantity of
water that can be expected to be withdrawn from storage with a two percent chance of
shortage during a drought, having a statistical chance of occurrence once every 50 years
(KWO 1996). A yield analysis was conducted on JRL and the recalculation results were as
follows:

* Sediment deposition differs significantly from that expected during project design;
* Flood control pool has excess capacity and the conservation pool has diminished

capacity;
* The diminished storage capacity of the conservation pool can be recovered - a lower

yield results until corrective measures are taken;
* The two percent chance yield has been recalculated to be 19.9 mgd (formerly

calculated to be 26.5 mgd) for the original water supply pool purchased from the
USACE to serve the WMP;

* The portion of the water supply pool purchased in 1985 (Memorandum of
Understanding [MOU] with the USACE) was calculated to yield 7.3 mgd; and

* The USACE has been directed by Congress to conduct a study to determine the
feasibility of a pool raise to restore storage lost to sedimentation.

To date, withdrawals for water supply storage have not had a major effect on the operation of
John Redmond Reservoir (USACE 1996). All of the water supply storage is contracted by the
State of Kansas, and the WCGS has contracted from the state all of the water in the storage to
use for cooling and other uses. The state has also formed water assurance districts with
downriver communities in anticipation of purchasing additional water supply storage in the
reservoir to release for downriver water supply during drought periods.

Within the JRL flood pool, above John Redmond Dam, the USFWS holds rights to 4,574
acre-feet of water under Approved Certificates of Appropriation (FHNWR 2000). These
rights are of two types, e.g., natural flow diversion (3,102 acre-feet) and pumping (1,472 acre-
feet) for recreational purposes, which include fish and wildlife. These water rights are used to
provide water to constructed and naturally-occurring wetlands within the refuge. Water rights
for flows in the Neosho River, downriver from John Redmond Dam, are issued by the
Division of Water Resources, Kansas State Board of Agriculture (USACE 1996). Currently,
irrigation and recreation use comprise 10 percent of the water rights (5 percent each),
municipalities have rights to 14 percent, and industrial use is 76 percent of the water rights
held at JRL (USACE 1996). The active water right holders downriver from John Redmond
Dam, as of 1996, are listed in Table 3-10.
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Table 3-10. Active Water Right Holders

Water User - Location Use Amount (cfs) Amount (acre-
feet/year)

City of Chetopa- Chetopa, KS Municipal 1.12 233
City of Oswego - Oswego, KS Municipal 1.79 636
Dickinson Farms- Labette County Irrigation 3.12 230
Joe Sprague - Labette County Irrigation 3.34 285
Carroll Sprague - Labette County Irrigation 2.69 119
Larry Sprague - Labette, County Irrigation 3.34 98
KS Gas & Electric Co. - Labette County Industrial 61.3 2,027
KS Ord. Plant - Labette County Industrial 1.54 868
RWD #6 Crawford, Co. - Labette County Municipal 0.51 92
June Carson- Labette County Irrigation 5.79 192
Wayne Brunenn - Labette County Irrigation 1.48 107
National Farms Feedlot- Labette County Industrial 16.22 313
City of Parsons- Parsons, KS Municipal 14.04 2,305
Big Islands Farms- Neosho County Recreation 20.05 80
Gertrude J. Richards - Neosho County Irrigation 1.78 35
KS D of Wildlife & Parks- Neosho County Recreation 15.60 200
P & S Land Company - Neosho County Irrigation 2.23 100
Beachner Brothers- Neosho County Irrigation 6.68 551
James Chappell - Neosho County Irrigation 6.68 92
Charles Gouvion - Neosho County Recreation 0.67 4
KS D Wildlife & Parks - Neosho County Recreation 28.74 3,000
City of St. Paul - St. Paul, KS Municipal 0.67 156
Patrick A. Johnson- Neosho County Irrigation 2.23 100
City of Erie- Erie, KS Municipal 2.63 424
Thayer Insurance Agency - Neosho County Irrigation 5.35 400
R. W. Hudson - Neosho County Irrigation 3.34 128
Taylor Brothers- Neosho County Irrigation 2.23 127
Kenneth Casper - Neosho County Irrigation 3.99 180
City of Chanute - Chanute, KS Municipal 9.36 2,718
Ash Grove Cement Co. - Allen County Industrial 8.91 850
Monarch Cement Co. - Allen County Industrial 1.11 0
City of Humboldt - Humboldt, KS Municipal 2.56 676
John Works - Allen County Irrigation 11.83 689
Jack McFadden - Allen County Irrigation 5.35 286
Charles Sutherland - Allen County Irrigation 1.54 82
City of Iola- Iola, KS Municipal 6.13 1,718
PWWSD #5 Iola- Iola, KS Municipal 1.84 615
RWD #6 Woodson Co. - Woodson County Municipal 1.03 215
City of Leroy - Leroy, KS Municipal 0.52 75
Clarence Parmely - Coffey County Irrigation 4.81 79
Kenneth Crofts - Coffey County Irrigation 2.51 39
Forrest Robrahn - Coffey County Irrigation 0.88 27
City of Burlington - Burlington, KS Municipal 3.34 911
KS Gas & Electric Co. - Coffey County Industrial 170.00 53,916
KSD Wildlife & Parks- Coffey County Recreation 26.74 150

Total Irrigation 21 Users 3,946
Total Industrial 6 Users 57,974
Total Municipal 13 Users 10,774
Total Recreation 5 Users 3,434

Grand Total 45 Users 76,128
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The Kansas Gas & Electric Company (KG&E) holds the only water contract through KWO to
support operation of WCGS (53,916 acre- feet); the remainder of water rights holders are
members of the CNRB (3,500 acre-feet) (KWO 1996).

Water Assurance Districts were formed under the Water Assurance Program Act of 1986
(K.S.A. 82A. 82a- 1330 et seq.), which gives the KWO authority to enter into contracts with
the federal government for storage space to be used for water assurance. It was under this act
that the CNRB was formed (KWO 1996). Ten thousand acre-feet of water were purchased
under this act, 3,500 acre-feet were from JRL.

3.3.6 Logjam

A drift logjam up to 3/8 mile in length occurs in the Neosho River, near the Jacob's Landing
site, above JRL. The logjam has forned above an island in the Neosho River, which causes
the river to fork into two channels (Figure 3-4). This logjam has attracted local attention in
favor of removal, and was the topic of comments obtained during public meetings held in
Burlington, KS. Although the logjam does not contribute to downriver flooding, it is quite
large and was considered cost prohibitive to remove (FHNWR 2000).

Local citizens attempted removal of the logjam by burning during the summer of 1999, but
the wet wood would not carry the fire (FHNWR 2000). The accumulated debris at the site is
considered economically unfeasible to remove by demolition or mechanical means. The
Neosho River may eventually form a new channel around this location, south of the existing
channel (Jirak, pers. com. 2001).

Figure 3-4. Logjam Area Upriver of John Redmond Lake
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Some effects of the logjam, or large woody debris accumulation in the Neosho River north of
Jacob's Creek Landing and west of the reservoir, have been identified and include:

* An impediment to navigation by boat between the lake and upriver sites;
* Slowing or dissipation of Neosho River flows resulting in some backwater formation;
* Diversion of water over the access road to the Jacob's Creek Landing boat ramp

during high- flow events for the Neosho River;
* Aggradation (raising) of the riverbed due to accumulation of sediment; the sediments

also serve to anchor the logjam into the river bed;
* Dropping of sediments within the John Redmond flood control pool rather than the

conservation pool;
* Formation of a structure resistant to erosion, much like a geologic feature might be;
* Future island formation or formation of a cut-off oxbow when sediment deposition is

sufficient; and
* A source for driftwood to accumulate and possibly float into the reservoir and against

the dam structure during flood events.

In addition to the observed effects listed above, the following research would benefit any
potential logjam removal analysis: 1) determination of other, similar examples of large woody
debris accumulation for other reaches of the Neosho River and the effect, 2) study the effects
of raising the reservoir water level to 1,041.0 feet on debris accumulation and navigation at
the logjam site, 3) an economic analysis of logjam removal, hauling, storage, and disposal
versus other alternatives, such as opening a new, more direct channel into the reservoir, and 4)
examination of different forms of large woody debris management, including upriver
prevention measures.

3.4 Biological Resources

Biological resources include the vegetation, wetland, wildlife, fisheries and aquatic resources,
and the endangered, threatened, and candidate species present in the vicinity of JRL. In
addition, a national wildlife refuge and a Kansas wildlife management area are present within
JRL project lands and are summarized under this report section.

Several biological surveys have been completed at JRL and in the project region. A
countywide plant species list and description of plant communities was prepared for FHNWR
during 1999 and published in 2000. Additionally, lists of avifauna, mammals, and lerpetiles
have been prepared by the refuge or by the Kansas Natural Heritage Inventory (KNHI), and
were published for FHNWR during 2000. Waterfowl and raptor census data are taken at JRL
annually/bimonthly between the months of October and March by the KDW&P (Appendix
C). Fishery data for the Neosho madtom and other catfish were collected during the late 1990s
for the Neosho River upstream and downstream of the dam and reservoir during a number of
years and published during 2000. Similarly, data for freshwater mussels was collected during
the mid- 1990s for the Neosho River upstream and downstream of the dam and reservoir and
published during 1997.
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3.4.1 Vegetation Resources

Plant species have been inventoried for Coffey and Lyon Counties, and number 776 (KNHI in
FHNWR 2000). Many of these species grow in the variety of vegetation types that also serve
as wildlife habitat within the JRL project area, including woodland, shrubland, and
herbaceous (terrestrial and aquatic) plant communities (Figure 1-2). The terrestrial herbaceous
communities are comprised of native and introduced grasslands in addition to agricultural
crops and fallow cropland that supports weedy annual forbs and grasses. Forested, shrub-
scrub, and emergent wetland and aquatic plant communities are discussed in Section 3.4.2.

The JRL project area lies within the Prairie Division-Forest-steppes and prairies ecoregion
province (formerly the Prairie Parkland Province), Osage Plains section (Bailey 1997). The
lowest elevations support riparian woodlands along the Neosho River and its tributaries and
the JRL shoreline, upland woodlands on adjacent slopes and hills, and tall- and mid-grasses
on open sites of the higher elevations. Shrubs are invading some grasslands where land
management practices are not sufficient to prevent their establishment. These sites will
eventually support predominantly shrub and woodland species, unless stewardship practices
such as hand grubbing, mowing, controlled burning, or herbicide application are employed.

Woodlands

Riparian woodlands are characterized as a bottomland hardwood type (Elm-Ash-Cottonwood
Woodland). These stands are dominated by American elm, green ash, eastern cottonwood,
black willow, black walnut, sycamore, silver maple, burr oak, box-elder, and lnckberry. They
are lowland sites, typically have heavy soils with poor surface drainage, and are located along
the Neosho River (both up- and downstream of the dam and reservoir), on the shoreline of
JRL, and along Otter, Buffalo, Jacobs, Eagle, Plum, Troublesome, Lebo, Benedict, Kennedy,
and Hickory Creeks (Figure 1-2). The aerial photo signature for riparian woodlands in Figure
1-2 consists of a closed canopy that is reddish to reddish-brown to dull orange color, with a
pebbly texture.

Downriver from John Redmond Dam, most of the flood plain vegetation that has become
established along the Neosho River and its major tributaries can be described as the riparian
woodland type. When observed during a site field visit and on black-and-white aerial
photography of the countywide soil surveys (NRCS 1982a, 1972, 1978, 1982b, 1990; 1985,
and 1973), it is a closed-canopy forest type extending the length of the Neosho River (Figure
3-5). The type occupies islands and point bars and first and second terraces along the river.
Islands, point bars, and first terraces are dominated by eastern cottonwood, silver maple, box-
elder, and black willow, while slightly higher elevation second terraces support eastern
cottonwood, green ash, American elm, black walnut, hackberry, and burr oak. It is common to
observe seedlings and saplings of these trees in the forest understory, in addition to the eastern
red cedar.
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Figure 3-5. Neosho River, Chanute, KS

In Cherokee and Neosho Counties, and nearer the Oklahoma border, farmers have selected for
pecan trees to grow on the second and upper first terraces of the Neosho River. Growth of
pecan trees is encouraged, while other tree and shrub species are regularly removed to allow
for the maximum production of nuts and effective gathering when they mature. Mature pecans
are shaken from trees mechanically and recovered from the ground surface with mechanical
pickers, or from materials laid over the ground surface to catch the nuts such as tarpaulins.

Upland woodlands occupy drier sites adjacent to riparian woodlands, including slopes and
hillsides. They are typically characterized as Oak-Hickory Woodland. Upland woodlands are
dominated by burr oak, northern red oak, pin oak, shagbark hickory, and shellbark hickory.
On the driest sites, bitternut hickory, chinquapin oak, Osage orange, redbud, and eastern red
cedar are the common tree species. Wooded upland sites typically have good surface and
internal drainage because of their topographic location on slopes. Some north-facing slopes
are dominated by red oak and are considered a unique, Ozarkian Woodland (Minnerath, pers.
com. 2001). Perhaps the best example of this type occupies a portion of the Eagle Creek
drainage (Figure 1-2). The aerial photo signature for upland woodlands (Figure 1-2) consists
of a closed canopy that is dull brownish-red in color, with a pebbly texture. It is also likely
that the Ozarkian Woodland type is present along some drainages downriver and tributary to
the Neosho River, including the Spring River and Lightning Creek drainages.

As an adjunct to a raccoon denning survey in the FHNWR, Gehrt et al. (1990) collected
riparian tree data. Using a point-quarter sampling methodology for trees greater than 30 cm
diameter at breast height (dbh), the tree species distance f-om the point, and dbh were
recorded. The relative dominance, relative density, basal area, and number of trees per hectare
were calculated. Hackberry was the dominant tree species over 30 cm dbh, along with silver
maple, green ash, white oak, American elm, sycamore, and mulberny. Riparian woodlands at
the FHNWR supported 159 trees per hectare with a basal area of 28.2 mn/ha. The dbh for
eastern cottonwood averaged 50.2 cm, sycamore 115 cm, and silver maple 57.0 cm.
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Shrublands

Shrublands occur as patches and stands along drainages, the reservoir shoreline, upper
margins of wetlands, and as invasive species of grasslands. Flood plain shrublands growing
along the riverbanks are dominated by buckbrush, greenbriar, dogwood, American plum, and
the liana, wild grape. The reservoir shoreline and upper wetland margins are characterized by
buttonbrush and seedling black willow and eastern cottonwood. A few stands of seedling
silver maple were also observed, having become established on upper wetland margins.
Invasive shrub species of upland grasslands include species of sumac and sapling trees,
particularly eastern red cedar.

Downriver of the John Redmond Dam, shrublands occupy recently scoured islands, point
bars, and riverbanks (Figure 3-6). On these sites, which are disturbed during flood events,
sandbar willow, rough dogwood, and buttonbrush invade rapidly and form stands of shrubs up
to 15 feet tall. On some sites, silver maple, eastern cottonwood, and black willow seedlings
make up a significant portion of the shrub canopy cover. As the shrubs mature the stands are
gradually replaced by black willow, silver maple, and eastern cottonwood trees. The aerial
photo signature for shrublands (Figure 1-2) is a dull orange to reddish-brown color and a
brushy texture containing individual pebbles where small black willow or eastern cottonwood
trees are present.

Figure 3-6. Neosho River Island, Chanute, KS

4
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Grasslands

Grasslands of the project area are predominantly introduced and exotic within the project site
mid- and lowland areas and are dominated by smooth brome, Kentucky bluegrass, and
meadow fescue. A few stands of mostly native grass species occupy approximately 225 acres
along the northern and southern boundary fence lines (FHNWR 2000). These grasslands are
composed of tall and mid-grass species and are considered Tallgrass Prairies as described by
McGregor et al. (1986). Grass species commonly associated with. dry, upper slopes, hills and
ridges are mostly mid-grasses, including little bluestem, sideoats grama, purpletop, and
Indian-grass. Lower, more mesic slopes and swales support the tall grasses-big bluestem,
broomsedge bluestem, Kentucky bluegrass, silver bluestem, switchgrass, and witchgrass.

Only small patches of grassland were observed along the Neosho River downriver of John
Redmond Dam. These occurred on steep, southerly exposed banks and in canopy breaks,
where disturbances for road and power line maintenance activities had occurred (Figure 1-2).
Some pasture grasses had been planted to support grazing livestock on a few sites above the
primary flood plain.

The aerial photo signature for grasslands (Figure 1-2) is predominantly pink to pinkish-red
and smooth textured. A few pebbly-roughened areas may be present where shrubs and small
trees have begun to invade the grasslands. Where grasslands have been recently mown, the
color signature becomes white to light pink and is smooth-textured, depending on the amount
of regrowth that has occurred.

The KDW&P attempted planting approximately 100 acres of native grasses in the OCWA
(Barlow, pers. com. 2001). To date, approximately half of this acreage remains, the rest of the
plantings failed due to flooding because of the flood control function of the dam. Figure 3-7
shows a herbaceous association dominated by weedy forbs at OCWA.

Figure 3-7. John Redmond Open Area and Woodland
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Several large areas of landscaping also support introduced grasslands within the JRL project
area. These are irrigated plantings and are used for recreation sites and as aesthetic plantings
around buildings. Typically, landscaped grasslands are planted to Kentucky bluegrass and
Bermuda grass. Along the Neosho River below John Redmond Dam, landscaped grasslands
and gardens have been introduced in some local parks, such as the one shown for the City of
Burlington in Figure 3-8.

The aerial photo signatures for introduced and maintained grasslands range from dull pink to
light red and the texture is very smooth due to regular mowing. Individual pebbles and groups
of pebbles appear where trees and shrubs have been introduced as landscape plantings and as
shade trees. These grassland signatures are often interrupted with the white signatures of
roads, trails, and campsites.

Agricultural Land

Approximately 4,298 acres of croplands are available for lease on the FHNWR, 400 acres on
the OCWA, and 400 acres on USACE land. The typical crops planted on leased agricultural
lands are corn, wheat, and soybeans. Currently, the USACE acreage is not leased because the
land is too often flooded and the costs associated with driftwood removal are too high (Fry,
pers. com. 2001). Similarly, the lease for the OCWA acreage is nearly up and a crop has been
harvested only about two of every five years (Barlow, pers. com. 2001). Currently, 14 farmers
lease approximately 3,700 acres of the available land within the FHNWR (Gamble, pers. com.
2001).

Downriver from John Redmond Dam, agricultural fields occupy the upland along nearly the
entire 190- mile corridor. For much of the corridor, riparian forests form a narrow to broad belt
along the river, intercepting runoff from adjacent agricultural land, but at a few sites fields are
farmed to nearly the river's edge (Figure 3-9). The aerial photo signatures for agricultural
lands range from pink to deep red and a smooth texture for fields planted to crops such as
soybeans and wheat (Figure 1-2), while cornfields and fallow lands with tall, annual weeds
appear reddish to orange and slightly roughened.

Figure 3-8. Neosho River, Burlington, KS
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Figure 3-9. Agricultural Field Next to the Neosho River

In addition to agricultural leases, mudflats are sometimes aerially seeded with millet to
provide forage for fish and wildlife. During 2000, approximately 700 acres of mudflats were
aerially seeded (Gamble, pers. com. 2001).

Downriver from John Redmond Dam, pecan plantings and orchards have been established in
the flood plain of the Neosho River and other flood plain and upland sites in southeastern
Kansas (Reid 1995). The scoping meeting held in Chetopa, KS (US ACE 2001) resulted in
several comments from pecan growers concerning effects of flood water on pecan production
in the area.

Generally, pecan trees will grow without irrigation when an average of 30 inches of
precipitation is available, but ample water throughout the growing season is necessary for
good tree growth and regular nut production (Reid 1995). Good soils for pecan production are
characterized by a clay loam to sandy loam texture, good internal drainage, and a static water
table that ranges from 10-25 feet below the soil surface (Reid 1995). Nut production can be
negatively affected by: 1) mild drought conditions, resulting in smaller nuts (spring drought)
or poor kernel filling (summer drought), 2) severe drought conditions, resulting in nut
abortion, premature defoliation, and a decrease in the following year's nut crop, and 3)
extended periods of seasonal flooding, resulting in early leaf- fall from stressed trees.

Pecan orchards and groves consist of the tree canopy and an understory of cool-season grasses
that are regularly mowed. Pecan nuts ripen in late September to early October, dry on the tree
during October, and fall or are shaken from the trees and collected mechanically from the
mowed ground cover (Reid 1995).

3-32



Exotic Plant Species

Several exotic plant species are present in the project area; two targeted for control and
occurring within JRL lands are Johnson grass and Sericea lespedeza (FHNWR 2000 and
Jirak, pers. com. 2001). State and county law mandates control of exotic plant species
(FHNWR 2000). Typically, control efforts incorporate mowing and farming, although
biological controls are being investigated. Pesticide and herbicide use are restricted in the
Neosho River flood plain within the refuge and an integrated pest management approach is
taken, using farm management practices, prescribed burning, and chemical application where
appropriate (FHNWR 2000).

3.4.2 Wetland Resources

Wetlands of JRL consist of natural wetlands (approximately 123 acres) that have become
established upriver from the reservoir in abandoned oxbows of the Neosho River and deeper
flood plain depressions (that are now known as lakes) (FHNWR 2000). Wetlands also persist
along the shoreline of the reservoir and at the base of John Redmond Dam, where shallow
water support emergent and aquatic types, which have been introduced into FHNWR.
Wetlands occupying the area between the 1,039-foot and 1,041 -foot contours are shown on
Figure 3-10 and have been classified under the USFWS-National Wetland Inventory, as
follows:

" L1UBHh - Lacustrine, Limnetic, Unconsolidated Bottom, Permanently Flooded,
Diked/Impounded.

" L2USAh - Lacustrine, Littoral, Unconsolidated Shore, Temporarily Flooded,
Diked/Impounded.

* PEMAh - Palustrine, Emergent, Temporarily Flooded, Diked/Impounded.
* PFOAh - Palustrine, Forested, Temporarily Flooded, Diked/Impounded.
* PSSA - Palustrine. Scrub-Shrub, Temporarily Flooded.
* PSSAh - Palustrine, Scrub-Shrub, Temporarily Flooded, Diked/Impounded.
* R2UBHx - Riverine, Lower Perennial, Unconsolidated Bottom, Permanently Flooded,

Excavated.

Figure 3-10. Representative Wetlands at JRL
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Forty-three wetland units totaling approximately 1,934 acres have been created on the
FHNWR using a dike and levee system and pumping or natural flow diversion water rights
that equal 4,574 acre-feet. Two wetland units, Strawn and Goose Bend #4, lie in relatively
close proximity to the upper shores of JRL (FHNWR 2000). The hydrology supporting
wetlands within JRL and along the Neosho River is predominantly surface water that
inundates sites during high water periods or is pumped into constructed, shallow
impoundments. Figure 3-12 illustrates the location of the Strawn and Goose Bend #4 wetland
units as well as the other wetland units at FHNWR.

Natural wetland communities support species of sedge, flatsedge, spike-rush, bulrush, rush,
and grasses such as prairie cordgrass, switchgrass, and rice cutgrass (FHNWR 2000). An
aquatic component is typically present in wetlands of the JRL project area and includes
swamp smartweed, pondweed species, duckweed, bladderwort, arrowhead, water plantain,
and hoomwort. A fringe of willow and buttonbush shrubs is typically present on upper wetland
margins.

Wetlands established in the wetland units and in shallow coves of the reservoir are dominated
by swamp smartweed, in addition to other smartweed species, bulrush, cattail, spike-rush, and
sedge (Figure 3-11). Some stands of seedling silver maple, eastern cottonwood, and black
willow were also present. On the reservoir drawdown zones, weedy annuals such as
cocklebur, foxtail grass, and barnyard grass are common species. Reservoir drawdown zones
are sometimes aerially seeded with millet to provide waterfowl and fisheries forage (Gamble,
pers. com. 2001).

Downriver from the dam, wetlands on the Neosho River banks and on islands in the river are
predominantly shrub-scrub and dominated by species of willow and buttonbush shrubs, and
sapling black willow, silver maple, and eastern cottonwood trees. Herbaceous species,
including bulrush, cattail, and spikerush are commonly observed. In areas of ponded water
such as oxbows, aquatic species including smartweed and duckweed are common.

Figure 3-11. Smartweed in Wetland Unit
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3.4.3 Wildlife Resources

The JRL project area supports a wide variety of bird, herpetile, and mammal species.
FHNWR (2000) lists 294 species of birds, including 90 species that are known to nest on the
refuge. Species lists prepared for Coffey and Lyon Counties included 47 mammals and 58
herpetiles that likely occur within the JRL site.

The project site and region provides habitat for a variety of avifauna that use the upland,
grassland, agricultural land, hardwood riparian stands, marshes, and flooded sloughs and
ponds present. The peak of migration is April-May for passerine species, July-August for
shorebirds, and November-December for waterfowl species. The JRL area avifauna provides
a destination for conduct of both naturalist activities such as bird watching and for hunting
waterfowl, turkey, northern bobwhite quail, and mourning dove.

One roost used by turkeys is known within the FHNWR adjacent to the Neosho River near
Mauck Lake (Applegate, pers. com. 2001). This site is approximately two miles upriver from
the 1,041.0-foot elevation, near the Lebo Creek confluence. There are likely to be additional
turkey roosts within riparian habitats in the vicinity (Applegate, pers. com. 2001).

Northern bobwhite quail have been studied relative to their behavioral response or fate during
flooding events in eastern Kansas (Applegate et al. in press). The effects of flooding to
northern bobwhite quail populations was evaluated within the Cottonwood and Neosho River
flood plains from 31 October to 2 November, 1998 (a period of 21 cm of rain in Lyon County,
KS) during the third incident of overbank flooding in the decade. Nineteen Ninety-Three
(1993), 1995, and 1998 were years of overbank flooding along these rivers. The results of the
study (Applegate et al., in press) were:

" the mortality rate for marked northern bobwhite quail occupying flood plains;
following flooding events, was estimated to be about ten times higher than for quail
located on upland sites (0.22 vs. 0.02);

" individual quail, located by radio-collars, were found dead beneath flood debris and
silt following the overbank flooding events (some marked birds were never relocated
following the flood event and possibly were swept away by floodwaters);

" natural mortality was also higher (approximately 3x) for flood plain dwelling quail
(0.36 vs. 0. 10) possibly the result of displaced coveys being more susceptible to
predation;

" coveys that did not go extinct following floods moved their range to avoid floodwaters
(one covey as far as 0.4 km); and

" approximately 50 coveys of northern bobwhite quail could have been lost in Lyon
County over the 130 km2 area of flooded land and an unknown number of coveys werelikely displaced.

Raptors common to the area include the American kestrel, prairie falcon, northern harrier,
red-tailed hawk, great-homed owl, barred owl, and wintering bald eagles. Although not
strictly raptors, the turkey vulture and American crow are also common (FHNWR 2000).
Passerine birds common to and nesting within JRL include the American goldfinch, eastern
meadowlark, red-winged blackbird, northern cardinal, common yellowthroat, brown thrasher,
northern thrasher, northern mockingbird, American robin, house wren, black-capped
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chickadee, barn swallow, homed lark, eastern kingbird, and red-bellied woodpecker among
many other species (FHNWR 2000). The introduced European starling and house sparrow are
also considered abundant passerine birds for the area.

Shorebirds common to JRL and vicinity include the killdeer, American avocet, herons,
plovers, sandpipers, yellowlegs, dowitchers, gulls, and tems (FHNWR 2000). Common
waterfowl species present during the fall migration include the mallard, teal (green-winged,
cinnamon, and blue-winged), northern shoveler, common merganser, lesser scaup, redhead,
wood duck, and American coot (KDW&P 2001). Commonly observed goose species include
the Canada, Ross, snow, and white-fronted.

The numbers of waterfowl present through the season are variable, depending on habitat
availability and quality. During the year 2000 migration, a total of approximately 48,600
geese and 48,000 ducks were counted on JRL (KDW&P 2001). During the year 1996
migration, approximately 103,000 geese and 236,000 ducks were counted (KDW&P 2001).
Tabular summaries of additional waterfowl counts by year are presented in Appendix C. The
primary use of JRL and the FHNWR by waterfowl is for resting and foraging during
migration; little waterfowl nesting activity occurs in the area (Gamble, pers. com. 2001).

Herpetiles common to JRL and vicinity uplands include species such as Woodhouse's toad,
box turtle, common garter snake, and species of skink (FHNWR 2000).

A variety of game and non-game mammals are present in the JRL site vicinity. The principal
game mammals include the eastern cottontail, eastern fox squirrel, and white-tailed deer.
Common furbearers present include the muskrat, raccoon, a few beaver, and the carnivores
coyote, red and gray fox, mink, and species of weasel. The river otter has been reintroduced to
the region and a few have been observed using the Neosho River (Gamble, pers. com. 2001).

Raccoon denning behavior and response to flooding has been studied along the Neosho River
within the FHNWR (Gehrt et al. 1990 and 1993). Eighty-three percent of dens used by
raccoons in the FHNWR were tree cavities (Gehrt et al. 1990). Cavities in silver maple and
sycamore trees were the most commonly used by raccoons for den sites, and suitable trees
occurred at a density of 5.5 trees/ha in the FHNWR. Extensive flooding (69 and 78 days) of
the Neosho River Valley above John Redmond Dam did not force raccoons out of the flood
plain or contribute to raccoon mortality (Gehrt et al. 1993). Rather, the partly arboreal
raccoons remained within floodwaters and swam from tree-top to tree-top during these two
flooding events at JRL.

White-tailed deer tended to remain within wooded habitat adjacent to flooded areas above
John Redmond Dam, including using areas covered with shallow water (Fox, pers. com.
2001). Floods tend to concentrate deer in smaller areas of habitat, making them more
vulnerable to hunters during the hunting season and to vehicle traffic (Jirak, pers. com. 2001).
Fox (pers. com. 2001) stated that landowner complaints adjacent to FHNWR are minor, and
recalled only one on record for a landowner on the northern boundary of the refuge. In this
case, the deer were feeding in agricultural fields adjacent to a portion of FHNWR closed to
hunting (Fox, pers. com. 2001).
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The Kansas Department of Transportation (KDOT) maintains records of total deer-related
vehicle accidents (DVA) by county and has calculated the DVA per billion miles traveled for
each county (KDOT 2000a and b). The John Redmond Dam and Reservoir lies in the western
half of Coffey County and the eastern half of Lyon County. Data for these counties show a
15-year total of 1,317 and 1,759 DVAs for Coffey and Lyon Counties, respectively. It is
unknown how many of these accidents occurred in the vicinity of JRL or to what extent flood
events played a role. Fox (pers. com. 2001) stated that many of the DVAs occur on paved
highways with higher rates of speed and larger traffic volumes and most roads adjacent to
JRL are earth-surfaced. KDOT (2000b) translates the data to approximately 600 and 337
DVAs per billion miles traveled for Coffey and Lyon Counties, respectively.

There is a trend in the data towards more DVAs for the 15-year period represented, 1985-
1999 (KDOT 2000a). For the first eleven years, DVAs averaged 100 and 66 per year in
Coffey and Lyon Counties, respectively. In the last four years, DVAs averaged 165 and 149
per year in Coffey and Lyon Counties, respectively; the cause of this increase in DVAs is
unknown.

The JRL site lies in deer management unit 14 of the KDW&P statewide management plan
(Fox, pers. com. 2001). White-tailed deer occupy the habitats of the JRL site and are affected
by flood storage behind the dam. However, the deer tend to move to the edge of the flood
pool when it is formed, even occupying some areas with shallow standing water (Fox, pers.
com. 2001).

3.4.4 Fisheries and Aquatic Resources

Fish species have been listed for Coffey and Lyon Counties and number 68 (FHNWR 2000).
Those common to JRL include the channel and flathead catfish, common carp, white bass,
walleye, white crappie, and several species of sunfish (USACE 2001). Amphibians present in
the aquatic system include the plains leopard frog, bullfrog, and tiger salamander. Common
aquatic reptiles include the snapping turtle, map turtles, softshell turtles, and northern water
snake.

The lake environment supports both sport and rough fish species, with gizzard shad as the
predominant forage base for the sport fish. The population of walleye is considered to be in
fair condition, and spawn among the rocks on the face of the dam. Typically, walleye spawn
in one to four feet of water among riprap on the dam face (USFWS 2001). White crappie may
spawn throughout the shallow portions of JRL, but their preferred location is in coves
protected from wave action. White bass and channel catfish populations tend to be insensitive
to moderately fluctuating water levels in the reservoir and wipers are primarily an open water
fish species. Bigmouth and smalimouth buffalo, common carp, and the river carpsucker are
rough fish present throughout JRL (USFWS 2001).

The JRL was recently studied to determine its effect within the Neosho River on the
associated ictalurid (catfish) populations (Wildhaber et al. 2000). Comparative studies were
conducted to determine differences in the Neosho River fishery above the reservoir and below
the dam structure. Generally, more catfish were present above JRL than occurred below the
dam (Table 3-11).
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Table 3-11. Mean Density of Ictalurid Fish Species Captured Above JRL and Below
John Redmond Dam, Kansas (Source: Wildhaber et al. 2000.)

Fish Species Mean Density Above JRL Mean Density Below Dam

Neosho rnadtom 19.82/1 00-n2  5.64/I 00m 2

Channel catfish 34.31 /1 OOm 2  18.73/1 OOn 2

Stonecat 4.61 /l OOm 2  2.83/1OOm 2

All catfish excluding
Neosho madtom 45.40/1 00m 2  25.66/1 00m 2

Note: research was conducted at an average water depth - velocity of 0.3 3m - 0.34m/s above JRL and
0.381n - 0.35m/s below the dam.

Several attributes of the Neosho River were compared above and below the reservoir and dam
(Wildhaber et al. 2000), including:

" Water temperature was cooler by approximately 3°C above the dam (24.74°C) than
below (27.58°C);

" Turbidity was higher above the dam (57.0 NTU) than downriver of the dam (27.17
NTU);

* The pH was nearly the same (8.37 above and 8.47 below);
* Dissolved oxygen increased downriver of the dam (4.66 mg/1 above and 5.62 mg/l

below); and
* Conductivity, alkalinity, and hardness were all higher above the dam structure, but it

was unknown if these factors limit ictalurid populations.

An analysis of sediments indicated the Fredle Index (geometric mean adjusted for distribution
of particle sizes) was lower above the dam than downriver from the dam (5.52 vs. 7.82).
Although not significantly different, this index indicates that more evenly distributed substrate
sizes occur upriver from the reservoir, and a shift to the predominance of larger gravel below
the dam may be occurring. This increased coarseness of the substrate is considered a common
effect of reservoirs and could be a limiting factor for some fish populations (Wildhaber et al.
2000).

The logjam (Section 3.3.6) has been identified as an impediment to navigation from JRL up
the Neosho River to upriver boat launching facilities. However, large woody debris has been
beneficial in restoration efforts for fisheries, such as those along the Au Sable River (ASR) in
Michigan (ASRWRC 1996). Tillma et al. (1998) determined that woody debris habitat and
undercut banks were a positive influence on spotted bass density and biomass in Kansas
streams. Gurnell et al. (1995) suggest avoiding the indiscriminant removal of coarse woody
debris in favor of active management, because accumulations have an effect on hydrology,
hydraulic properties, sediments, morphology, and biology of river channels. In particular, they
stabilize and increase the biological productivity of river channels in forested catchments.
However, Piegay and Landon (1997) proposed logjam removal be selectively performed on a
Rhone River tributary in France to increase bedload (sediment) availability to repair an
incising drainage.

In the ASR, a demonstration project to place woody debris was undertaken to provide habitat
enhancement, food production, and erosion control. Historically, the ASR was not navigable
because several reaches were so full of woody debris that the river seemed to disappear
underground. These sites were used by early explorers, settlers, and Native Americans as
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natural river crossings (ASRWRC 1996). They were removed in the late 1800s and early
1900s so logs cut for timber could then be floated downriver to mills.

ASRWRC (1996) research has determined that logjams and debris complexes in rivers are
vital for proper functioning of biological components of a stream, because physical aspects of
the river have a strong influence on the biological components, as follows:

* Fallen trees alter the flow of stream current;
* Flows are typically directed away from riverbanks, which may be unstable;
* Organisms seek out areas of slower current for resting (living in faster currents

consumes energy and affects survival);
Submerged trees help the currents to scour deep holes used by fish for refuge and
cover;

" Large deadfalls trap debris and slow transport of organic material (leaves, woody
twigs, etc.) important to river organisms;

" Aquatic organisms live on organic material, e.g., bacteria, fungi, shredding
macroinvertebrates (mayflies and caddisflies), collecting macroinvertebrates,
predatory insect larvae (stoneflies and dragonflies), and fish;

* Burrowing organisms use the fibrous woody tissue in the logs; and
* Benefits realized from large woody debris include habitat variety, protective cover,

feeding stations for invertebrates (crayfish), amphibians (frogs and toads), reptiles
(turtles, snakes), fish, wading birds (herons), mammals (raccoon), and habitat for
insects and fish species.

Hax and Golladay (1998) found that benthic macroinvertebrate populations recovered more
rapidly in woody debris than on sediments following an engineered streamflow disturbance.
They attributed this to the stability of the woody debris retained in debris dams, which
became an important refuge and source of re-colonizing organisms. Bilby and Bisson (1998)
report an increase in abundance and changes in composition of macroinvertebrates when
wood is added to stream channels. Additionally, fish use large woody debris as cover.

3.4.5 Endangered, Threatened, and Candidate Species, Species of Special
Concern, and Sensitive Communities

Six species, e.g., bald eagle, western prairie fringed orchid, Neosho madtom, Neosho mucket
mussel, rabbitsfoot mussel, and Ouachita kidneyshell mussel, were listed as federal and
Kansas endangered or threatened for the JRL project area (Table 3-12) (USFWS 2000 and
KDW&P 2000). Additionally, two species were discussed in the FHNWR Comprehensive
Conservation Plan (2000)--the peregrine falcon (federal-threatened) and flat floater mussel
(Kansas-endangered). A Biological Assessment (BA) was prepared to address threatened,
endangered, and candidate species listed by the U.S. Fish and Wildlife Service and the KDWP
(Appendix D).

The KDH&E has classified the Neosho River (downstream from Council Grove Reservoir)
and the Cottonwood River as special aquatic life-use waters (USFWS 1991). These are waters
that contain unique habitat types and biota, or species that are listed as threatened or
endangered in Kansas.
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Table 3-12. Federally- and Kansas -Listed Species for the John Redmond Lake Project Area
(Sources: USFWS 2000, KDW&P 2000, and KNHI 2001) (Appendices C and D)

Species Status I Rank Comments

Common Name Federal/Kansas/ Source and Habitat
(Scientific Name) Global

Bald Eagle US - Threatened USFWS response letter. Transient use of larger
(Haliaeetus leucocephalus) KS - Threatened trees in the vicinity of open water.

G4/S 1 B, SZN
Peregrine Falcon US - Threatened FHNWR management plan. Migrates through the
(Falco peregrinus) KS - Threatened JRL area, but does not nest.

G4/S1B, SZN
Neosho Madtom US - Threatened USFWS and KDW&P response letters. Use
(Noturus placidus) KS - Threatened shallow riffles with loose/uncompacted gravel

bottoms.
G2/$2

Western Prairie Fringed US - Threatened USFWS response letter. Grows in tallgrass silt
Orchid KS - Threatened loam soils, moist sand prairies, or hay meadows
(Platanthera praeclara) with full sunlight.

G2/S1
Neosho Mucket Mussel KS- Endangered KDW&P response letter. Requires clean, in-stream
(Lampsilis rafinesqueana) gravel beds.

G2/$1
Rabbitsfoot Mussel KS- Endangered KDW&P response letter. Requires clean, in-stream
(Quadrula cylindrica cylindrica) gravel beds.

G3/S1
Ouachita Kidneyshell Mussel KS - Threatened KDW&P response letter. Requires clean, in-stream
(Ptychobranchus occidentalis) gravel beds.

G3G4/S1
Flat Floater Mussel KS - Endangered FHNWR management plan. Requires ponds,
(Anodonta suborbiculata) lakes, or sluggish mud-bottomed pools of creeks

G5/S1 and rivers.

Rank: G2: Globally imperiled because of rarity; typically 6-20 occurrences, G3: Globally vulnerable because it is
very rare and local throughout its range; typically 21-100 occurrences, G4: Globally apparently secure, uncommon
but not rare, widespread; typically 100 occurrences or more. G5: Demonstrably secure globally, though it may be
quite rare in parts of its range, especially at the periphery. S I: State critically imperiled because of extreme rarity;
typically five or fewer occurrences, S2: State imperiled because of rarity; typically 6-20 occurrences, SZN: Zero
occurrences/non-breeding population, occurs during migration (KNHI 2001).

Bald Eagle (Haliaeetus leucocephelus)

The bald eagle is federally listed as threatened; however, it is under consideration for de-
listing (Federal Register 1999). It is considered transient through the project area, but some
nest initiation behavior has been observed on the FHNWR (Gamble, pers. com. 2001). Bald
eagles are listed as common during the winter months and counts occur every other week
from the latter half of October through the end of March (FHNWR 2000, Kraft and
Culbertson, pers. com. 2001).

The total season counts have ranged from as few as one bald eagle in 1974, to as many as 280
in 1988. On average, 10 to 20 individual bald eagles use the JRL area at any one time
(Culbertson, pers. com. 2001). Bi-weekly counts over the past 30 years have yielded no bald
eagles observed (several periods), and as many as 104 individuals present in the latter half of
February 1987 (KDW&P 2001). During the year 2000, 65 bald eagle observations were
recorded during the season: four in late December, zero in early January, eight in late January,
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seven in early February, 29 in late February, 15 in early March, and two in late March
(KDW&P 2001).

In approximately three of the last ten years, a pair (or possibly different pairs) of bald eagles
performed nest initiation but rapidly abandoned the behavior (Gamble, pers. com. 2001). It is
possible that these were young eagles as they did not complete nest construction or initiate
breeding or egg-laying activities. A successful nest site was reported from near the Coffey
County Fishing Lake and the WCGS (Culbertson, pers. com. 2001).

Typically, bald eagles use trees around JRL and along the Neosho River and its tributaries as
perches for foraging, resting, and as roosts (Gamble, Kraft, and Culbertson, pers. com. 2001).
When ice formed on J RL, bald eagles were observed resting directly on the ice where they
consumed waterfowl and fish from an open portion of the lake (Culbertson, pers. com. 2001).
Bald eagles may take fish and waterfowl directly, in addition to foraging or scavenging for
dead or wounded animals.

Peregrine Falcon (Falco peregrinus)

The peregrine falcon is a federally- and Kansas-threatened raptor, proposed for federal de-
listing, that passes through the project area during spring and fall migration but does not nest
there (FHNWR 2000).

Western Prairie Fringed Orchid (Platanthera praeclara)

The western prairie fringed orchid (WPFO) is federally listed as threatened. The species may
be found within unplowed mesic to wet-mesic prairies and sedge meadows on unglaciated,
level to hilly sites, and on Pennsylvanian-age sediments covered with a thin, discontinuous
mantle of loess residuum (USFWS 1996). The WPFO distribution in Kansas is generally
north of JRL (Douglas, Franklin, Jackson, Jefferson, Leavenworth, Lyon, Osage, and
Shawnee Counties) and the project area; the nearest population was known in the vicinity of
Reading, KS in northeastern Lyon County (Freeman, pers. com. 2001). One historical report
of the WPFO in Waverly Prairie of Coffey County was reported during 1969, but the prairie
was converted to cropland, destroying the former WPFO habitat (Freeman and Brooks 1989).

In eastern Kansas, WPFO habitat was described as mesic to wet-mesic prairies, and in
northeastern Kansas it was described as wet- mesic to mesic tallgrass prairie. Freeman (pers.
com. 2001) stated that south of the Kansas River, the WPFO grows in mesic prairie
(dominated by species of sedge, switchgrass, and big bluestem) and moist seeps that form
along a contact of shale and limestone formations. The populations of WPFO in Kansas are
small and none support greater than 50 individual plants (USFWS 1996). WPFO decline is
principally attributed to the conversion of habitat to cropland.

The WPFO has not been documented within the JRL project boundaries. Habitat there is
considered too dry to support the species (Minnerath, pers. com. 2001). There is no mesic
tallgrass or wet meadow habitat between the 1039.0-foot and 1,041.0-foot elevation of the
existing and proposed conservation pool (Minhnerath, pers. com. 2001). Within the area of the
flood control pool, a mesic prairie site of approximately 380 acres was identified near Neosho
Rapids, KS, approximately three miles northwest of the northwestern-most project boundary
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and within the flood easement boundary. This site is dominated by prairie cordgrass and
eastern gammagrass and represents potential habitat for the WPFO, although no plants have
been observed (Minnerath, pers. com. 2001).

Neosho Madtorn (No/orus placidus)

The Neosho madtom (NMT) is a federally- and Kansas-listed threatened species of catfish
that occupies gravel bars and smaller areas of gravel in rivers of the Neosho Basin (USFWS
1991, Edds, pers. com. 2001). The current distribution of the NMT includes the Neosho River
from Commerce, OK to extreme southeastern Morris County, KS; the Cottonwood River
from its Neosho River confluence to central Chase County, KS; and the Spring River from its
Neosho River confluence to western Jasper County, Missouri (MO) (USFWS 1991, NSRA
1996).

In the vicinity of John Redmond Dam, the NMT is thought to occupy gravel bars near
Hartford, KS, approximately five miles upriver from the reservoir margin. The gravel bar that
lies approximately 0.75 miles west of Neosho Rapids, KS was sampled in 1994 and supported
the NMT (27 individuals were captured) (NSRA 1996). This location represents a permanent
monitor site and has been sampled every year from 1991-2000 (Tabor, pers. com. 2001 and
Wildhaber et al. 2000). The two gravel bars near Hartford, KS are located west of the State
Highway (SH) 130 bridge and east of the Hartford Recreation Area loop road. Historic
sampling (1950s through 1975) determined that two individual NMTs were present on the
gravel bar west of the SH 130 bridge. The gravel bar east of Hartford, KS has yet to be
sampled for NMTs (Shaw, pers. com. 2001).

Further upriver from Neosho Rapids, KS, the NMT has been collected at the following
general locations: 1) Lyon County - 13.0 kin, 11.0 km, 7.25 km, 5.25 kin, and 2.5 km east of
Emporia, Bridge Site at SH 99, Emporia water intake at the Prairie Street Bridge; 4.0 km west
of Americus; 6.5 km north of Americus; and 2) Morris County - 1.0 km west.of Dunlap, KS
(NSRA 1996). In addition, eight collection sites have been identified for Lyon County and
five for Chase County on the Cottonwood River above its confluence with the Neosho River
(NSRA 1996).

Downriver from John Redmond Dam, the NMT has been found as near as Burlington, KS -
City Park (NSRA 1996); however, there is a gradual increase in numbers of individual NMTs
further from the dam to the Oklahoma border (Tabor, pers. corn 2001). The NMT has been
collected below the dam at the following general locations: 1) Coffey County - Burlington
City Park, 2.0 km, 2.5 km, and 3.0 km east of Burlington, KS; 2) WoodsonCounty - at
Neosho Falls, and 1.5 km east of Neosho Falls; 3) Allen County - 2.0 km west of Iola, KS,
and downriver of the Humboldt Dam; 4) Neosho County - 3.0 km east of Chanute, KS,
southwest of Erie, KS, 2.0 km south of Erie, 4.0 km west of St. Paul, KS, 3.0 km and 5.0 km
south of St. Paul, and 19.5 km northeast of Parsons, KS; 5) Labette County - 13.0 km east of
Parsons, downriver of the Oswego Dam, 2.5 km east of Oswego, KS, and downriver of the
Chetopa Dam; 6) Cherokee County - 19.5 km west of Columbus, KS, and on Lightning Creek
20.0 km west of Columbus; and 7) Ottawa County - OK; 10.0 km and 7.5 km west of
Commerce, OK, and 7.0 km and 5.0 km west of Miami, OK (NSRA 1996).
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NMTs are small, measuring less than three inches (approximately 38-78 mm) in length
(Bulger et al. 1998), and occupy riffles or portions of riffles (Wildhaber et al. 2000). Young-
of-the- year tended to use areas with slower flow, lower substrate compaction, and shallower
depths than did adults (Bulger et al. 1998). These catfish burrow into the substrate during the
day and emerge to feed in the late afternoon through evening hours (USFWS 1991). NMTs
feed at night on larval insects found among the gravel and pebbles (Cross and Collins 1995 in
Wildhaber et al. 2000). Other madtom species that share the gravel bar habitat favored by
NMTs include the slender madtom, stonecat, brindled madtom, and freckled madtom
(USFWS 1991). Young-of-the-year channel and flathead catfish have also been found in this
riffle habitat, in addition to species of minnows and darters (USFWS 1991).

Some NMT habitat features were summarized by Natural Science Research Associates
(NSRA) (1996) from various studies, and a mean habitat range was determined as follows: 1)
water depth = 17-20 cm to 46.3 cm; 2) water velocity = 10.0 cm/s to 50.0 cm/s at substrate
level and 25.8 cm/s to 46.2 cm/s at 0.6 m depth; 3) water temperature = I°C to 29°C; 4)
dissolved oxygen = undetermined (minimum value <6 mg/I); 5) turbidity = undetermined; 6)
substrate material = 8.0 mm to 40.0 mm and 65-69 percent gravel/pebble; 7) density of
occurrence = 0.6-2.0/10ni2 (winter-spring) and 2.5-6.0/1Om 2 (summer- fall); and 8) overall
density = 0.3-1.2/10m2 (winter-spring) and 0.8-2.0/10m2 (summer-fall).

Based on samples collected throughout the year and research conducted by Bulger et al.
(1998), the highest numbers of NMTs occur in riffles during daylight hours in late
summer/early fall when young-of-the-year are believed to have recruited to the population
(Wildhaber et al. 2000). Research further suggests that NMTs have a short life cycle (possibly
annual) with young-of-the-year appearing with adult collections about the same time the
adults begin disappearing from collections (Wildhaber et al. 2000). They probably spawn
during the period of highest discharge during the summer (USFWS 1991).

Bulger et al. (1998) reported that most individuals spawned in their second summer (Age I
individuals) and very few, if any, survived to spawn at Age 11. Also, Bulger et al. (1998).
observed the development of genital papillae and other external morphological characteristics
in breeding adults. Courtship behavior was observed and included the carousel and tail curl,
similar to behavior observed in other madtom species. Two successful spawning events were
studied in the laboratory, and the NMT females produced 32 and 30 eggs, respectively
(Bulger et al. 1998). Only two eggs survived, but these hatched in eight days and produced
young that were 13.0 mm and 14.0 mm in length. In two earlier studies, a NMT female
produced 63 eggs in a flow aquarium at Emporia State University (Pfingsten and Edds 1994)
and another produced approximately 60 eggs (Wilkenson and Edds 1997). Bulger et al. (1998)
suggested that the small clutch size may be due to time of season (second clutch production)
or stress related to the experimental environment.

Neosho Mucket Mussel (Lampsilis rafinesqueana)

The Neosho mucket mussel (NMM) is a Kansas- listed endangered species and is under
consideration for listing as a candidate species by the USFWS, an action that may occur
during the year 2001 (Mulhern, pers. com. 2001). The NMM occupies gravel bars in the
Neosho, Spring, and Verdigris Rivers (Obermeyer et al. 1997). The overall distribution of
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NMMs shows regional endemism to the Arkansas River system, including the Neosho,
Spring, Elk, Illinois, and Verdigris basins of Kansas, Missouri, Oklahoma, and Arkansas.

The NMM occupies shallow riffles and runs (mean depth 15.0-33.7 cm) across gravel bars,
with stable and moderately compacted substratum, predominantly gravel with a minimum of
silt. The mussels prefer riffles and runs with relatively clear, flowing water (Miller, pers. com.
2001). Gravel bar stability is usually the result of some stabilizing force in the river, such as
bedrock exposed along the river edge or bedrock on the river bottom (Miller, pers. com.
2001). The NMM is a bradytictic breeder; the females attract hosts with a mantle lure
(Obermyer et al. 1997). Potential larval hosts for the NMM include smallmouth and
largemouth bass.

The NMM is probably extirpated from the Neosho River above JRL (Tabor, pers. com. 2001),
and was not located there by Obermyer et al. (1997) with the exception of some weathered
shells. Downriver from the John Redmond Dam, 32 living NMMs and some weathered dead
shells were located. The living individuals occupied 6 of 21 sites surveyed and were greater
than 20 years old based on counts of annular rings. In contrast, 1,192 individual NMMs were
collected in the Spring River and 77 in the Verdigris River (Obermyer 1997). In the Neosho
River, the observed habitat used by NMMs had the following characteristics: depth = 39.6
cm; current speed = 16.0 cm/s and 27.0 cm/s (100 percent and 60 percent depths); substratum
character = 41.3 percent gravel, 35.9 percent cobble, 14.9 percent sand, 4.4 percent boulder,
and 3.3 percent mud; compaction rated 1.1 and siltation rated 1.4 (Obermyer et al. 1997).

Rabbitsfoot Mussel (Quadrula cylindrica cylindrica)

The rabbitsfoot mussel (RFM) is a Kansas- listed endangered species that occupies gravel bars
in the Neosho and Spring Rivers (Obermeyer et al. 1997). The overall distribution of RFMs
includes the Ozarkian and Cumberland faunal regions of 13 states, but it is most abundant in
the Black River system of Arkansas (Obermeyer et al. 1997).

The RFM occupies shallow riffles and runs (mean depth 15.0-33.7 cm) across gravel bars,
with stable and moderately compacted substratum, predominantly gravel with a minimum of
silt. The mussels prefer riffles and runs with relatively clear, flowing water (Miller, pers. com.
2001). Gravel bar stability is usually the result of some stabilizing force in the river, such as
bedrock exposed along the river edge or bedrock on the river bottom (Miller, pers. corn 1997).
The RFM is a tachytictic breeder whose larval hosts may include species of shiner
(Obermeyer et al. 1997).

The RFM is probably extirpated from the Neosho River above JRL (Tabor, pers. com. 2001),
and was not located there by Obermyer et al. (1997) with the exception of some weathered
shells. Downriver from John Redmond Dam, two living RFMs and some weathered dead
shells were located. A reproducing RFM population is known to occupy a gravel bar near
Iola, KS (Miller, pers. com. 2001). In the Neosho River, the observed habitat used by RFMs
had the following characteristics: depth = 12.5 cm; current speed = 27.5 cm/s and 38 cm/s
(100 percent and 60 percent depth); substratum character = 60.0 percent gravel, 32.5 percent
cobble, 7.0 percent sand, and 0.5 percent mud; compaction rated 1.0; and siltation rated 1.0
(Obermyer et al. 1997).
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Ouachita Kidneyshell Mussel (Ptychobranchus occidentalis)

The Ouachita kidneyshell mussel (OKM) is a Kansas-listed threatened species that occupies
gravel bars in the Spring, Verdigris, and Fall Rivers (Obermeyer et al. 1997). Only weathered
dead shells were observed in the Neosho and Cottonwood Rivers by Obermeyer et al. (1997)
and the species may be extirpated from the river. The overall distribution of OKMs includes
the Arkansas, Black, Red, St. Francis, and White River systems in Arkansas, Kansas,
Missouri, and Oklahoma.

The OKM occupies shallow riffles and runs (mean depth 15.0-33.7 cm) across gravel bars,
with stable and moderately compacted substratum, predominantly gravel with a minimum of
silt. The mussels prefer riffles and runs with relatively clear, flowing water (Miller, pers. com
2001). Gravel bar stability is usually the result of some stabilizing force in the river, such as
bedrock exposed along the river edge or bedrock on the river bottom (Miller, pers. com.
2001). The OKM is a bradytictic breeder; the females attract potential hosts with a mantle lure
(Obermeyer et al. 1997). Potential larval hosts include orangethroat, greenside, and rainbow
darters.

Flat Floater Mussel (Anodonta suborbiculata)

The flat floater mussel (FFM) is a Kansas endangered species that was discussed as occurring
in the Neosho River portion of the project area (FHNWR 2000). However, a research study
with an extensive collection of mussels by Obermeyer et al. (1997) did not locate this species
in the Neosho, Verdigris, or Spring Rivers. The FFM is considered locally abundant in the
flood plain lakes, sloughs, and oxbows of the Mississippi and Ohio Rivers and their
tributaries. Its habitat is described as ponds, lakes, or sluggish mud-bottomed pools of creeks
and rivers (FMM 2001).

Sensitive Communities

The KDH&E has classified the Neosho River downstream from Council Grove Reservoir and
the Cottonwood River as special aquatic life-use waters (USFWS 1991). The general
provisions of the Kansas surface water quality standards (K.A.R. 28-16-28c) state in part: "...

no degradation of water quality by artificial sources shall be allowed that would result in
harmful effects on populations of any threatened or endangered species of aquatic life in a
critical habitat..." The KDH&E could issue a variance, however, if "important social and
economic development" is impaired (USFWS 1991).

In addition, the KDW&P (2000) stated: "The Neosho River immediately upstream from John
Redmond Reservoir is Kansas-designated critical habitat for the Neosho madtom and
Ouachita kidneyshell mussel. The Neosho River immediately downstream from the John
Redmond Dam is designated critical habitat for the Neosho madtom, Ouachita kidneyshell
mussel, and rabbitsfoot mussel. The Cottonwood River immediately upstream of John
Redmond Reservoir is designated critical habitat for the Neosho madtom, Ouachita
kidneyshell mussel, and the Neosho mucket mussel."
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3.4.6 Wildlife Refuges and Wildlife Management Areas

Approximately 29,801 acres of land along the Neosho River are owned by the USACE from
below John Redmond Dam to near Neosho Rapids, KS. In addition to overall site
management by the USACE and direct management of approximately 9,784 acres, leases
have been signed with the USFWS and KDW&P to provide land management for the
FHNWR (18,545 acres) and OCWA (1,472 acres) (USACE 1976).

FHNWR was established in 1966 under the Fish and Wildlife Coordination Act of 1958 (16
U.S.C. § 644) and is located on the upriver portion of JRL, including the approximately upper
one-third of the conservation pool (FHNWR 2000). The refuge is managed primarily for
migratory waterfowl. Its specific management focus includes:

* Intensive use by ducks and geese during spring and fall migration;
* Intensive use by shorebirds during late summer migration;
* Farmlands managed on a share basis with area farmers - the refuge portion provides

food for migrating waterfowl and resident wildlife;
* Numerous constructed ponds and shallow marshes provide additional waterfowl

habitat;
* Closures are provided for waterfowl and bald eagle management; and
* Public access restrictions are incorporated during periods of intensive waterfowl use.

The breakdown of habitat types supported in the refuge are presented in Table 3-13.

Table 3-13. Acreage of Habitat Types within the Flint Hills National Wildlife Refuge.

Habitat Type Acreage
Wetlands 4,572
Open Water 1,400
Riparian Wetlands 5,999
Cropland 3,917
Grassland 3,200
Woodland 2,400
Brushland 2,255
Administrative/Recreational 120
Total 23, 863
Source: USFWS 2002.

Further, the Refuge Recreation Act (16 U.S.C. § 460-1) states that a refuge may provide
incidental fish and wildlife oriented recreational development, the protection of natural
resources, and the conservation of endangered or threatened species. A Comprehensive
Conservation Plan (CCP) (FHNWR 2000) has been prepared and will guide management
decisions at FHNWR for the next 15 years. The following legislative mandates are provided
under the Refuge Improvement Act of 1997 to guide CCP development:

* Wildlife has first priority in the management of refuges.
* Recreation or other uses are allowed if they are compatible with wildlife conservation.
* Wildlife-dependent recreation activities such as hunting, fishing, and interpretation

will be emphasized.
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Six overarching goals have been prepared to guide refuge management and meet the Refuge
Improvement Act of 1997; these goals are:

1. To restore, enhance, and protect the natural diversity on the FHNWR, including
threatened and endangered species, by appropriate management of habitat and wildlife
resources on FHNWR lands and by strengthening existing and establishing new
cooperative efforts with public and private stakeholders.

2. To restore and maintain a hydrobgical system for the Neosho River drainage by
management of wetlands, control of exotic species, and management of trust
responsibilities for the maintenance of plant and animal communities.

3. Provide opportunities for wildlife-dependent public access and recreational
opportunities to include compatible forms of hunting, fishing, wildlife observation,
photography, interpretation, and educational activities.

4. To protect, manage, and interpret cultural resources on the FHNWR for the benefit of
present and future generations.

5. To strengthen interagency and jurisdictional relationships in order to coordinate efforts
with respect to the FHNWR and surrounding area issues resulting in decisions
benefiting fish and wildlife resources while at the same time avoiding duplication of
effort.

6. Improve staffing, funding, and facilities that would result in long-term enhancement of
habitat and wildlife resources in the area of ecological concern, and support the
achievement of the CCP goals and the goals of the National Wildlife Refuge System.

To support the goals, several objectives with measurable outcomes have been identified to
guide FHNWR staff over the next 15 years. Completion of objectives depends on funding and
annual staff size to address the following:

" Document existing flora and fauna of wetland, grassland, riparian, savanna, and
wooded habitats through baseline surveys and monitor habitats affected by
management activities.

" Continue to protect populations of endangered and threatened species and maintain or
improve their habitats on FHNWR lands.

" Manage waterfowl in accordance with the North American Waterfowl Management
Plan focusing on target species including the mallard, pintail, wood duck, and gadwall.

" Monitor population status of priority species of neotropical migratory birds,
shorebirds, and other nongame migratory birds.

" Determine population objectives of key resident wildlife species and monitor the
status of these species.

" Restore and maintain native species on FHNWR lands to re-establish native habitat
communities through appropriate land management techniques and monitor re-
establishment of native species as a result of restoration efforts.

" Re-establish native plants along the riparian areas of the Neosho River and its
tributaries to benefit native aquatic and riparian communities of the Arkansas/Red
River Ecosystem and monitor re-establishment of native species as a result of
restoration efforts.

" Encourage research with universities and other institutions that would improve the
biological database of the FHNWR or contribute to habitat restoration and
management activities that are compatible with FHNWR goals and requirements of
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the Refuge Act. These activities would be reviewed periodically by the USFWS and
other representatives to evaluate the effectiveness for FHNWR needs.

" Improve water management to maintain and enhance 4,500 acres of current wetlands
and restore another 600 acres of wetlands. Monitor and document habitat components
through annual biological surveys of two to three key components (avifauna,
vegetation, water quality, invertebrates, and fish).

" Develop and improve wildlife-compatible recreational opportunities on FHNWR lands
that further citizen involvement and appreciation of the system. Through the
completion and implementation of the Public Use Plan in tasks outlined in short-term
and long-term phases, public use would increase 15 percent over the next five years
and by 50 percent by the year 2015.

" Develop and implement educational and interpretive programs to increase citizen
understanding of the natural resources of the FHNWR and issues within the
Arkansas/Red River Ecosystem. Develop educational or interpretive programs specific
to the FHNWR and initiate FHNWR participation in national education programs.
Host various special events to offer the public an opportunity to participate in
FHNWR activities.
Initiate a variety of innovative outreach strategies to strengthen the existing FHNWR
constituency and develop a broader base of public support in east-central Kansas.
Create and develop one outreach product and/or publication to generate interest in the
refuge over the next five years. Increase community presentations, community
involved habitat restoration projects, and FHNWR staff representation at public
events.
Work with the community to develop an organization or avenue for receipt of private
funding to subsidize environmental education programs, habitat restoration projects, or
other community-based efforts benefiting wildlife habitats on FHNWR lands by the
year 2010.

" Document, map, and monitor archaeological sites on current FHNWR lands and future
acquisitions through a baseline archaeological survey and monitor known sites for
disturbance or deterioration. Incorporate information about the archaeology of the area
into one educational or interpretive product or program by the year 2005.

" Strengthen partnerships with the USACE and other private stakeholders within the
community, KDW&P, and other public agencies that are mutually beneficial and
would ultimately benefit the fish and wildlife resources of the FHNWR and
surrounding lands.

" Provide the personnel needed to accomplish the goals of the CCP through the addition
of specific staff specialists and programs that encourage community volunteers.

" Provide a safe, efficient, and productive work environment for FHNWR employees
and a safe infrastructure for visitors.

OCWA was established in 1966 and is located on the southeastern boundary of FHNWR and
the southeastern portion of John Redmond Dam. This state wildlife area is managed primarily
for big game and upland species, e.g., white-tailed deer, wild turkey, mourning dove,
bobwhite quail, cottontail rabbit, and squirrel. Its specific management focus includes:

* Farmlands managed on a share basis with area farmers - the wildlife area portion
provides food for resident upland game animals and migrating waterfowl;
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" Fishing access and management, particularly for channel and flathead catfish, walleye,
white bass, white crappie, and sunfish;

* Introduction of native ground cover for restoration sites, particularly tallgrass prairie
species; and

" Day use recreation.

Permitted activities on the FHNWR include wildlife observation, hiking and sightseeing,
photography, boating, picnicking, camping, fishing, hunting, wild food gathering, and fish
bait collection. Interpretive trails are present and include Dove Roost Trail and the
Headquarters Trails. OCWA provides wildlife observation, sightseeing, photography, boating,
fishing, and hunting opportunities. The boundaries of these wildlife areas, in relation to the
John Redmond Lake, are depicted in Figure 3-13

3.5 Air Quality

Air pollution is generated from many different sources including stationary (factories, power
plants, smelters, dry cleaners, degreasing operations, etc.), mobile (cars, trucks, trains,
airplanes, etc.), and naturally occurring (windblown dust, volcanic eruptions, etc.) (USEPA
2001). The Federal Clean Air Act of 1970 (CAA) (43 U.S.C. § 7401 et seq., as amended in
1977 and 1990) provides the principle framework for national and state efforts to protect air
quality and requires the adoption of National Ambient Air Quality Standards (NAAQS) to
protect the public health, safety, and welfare from known or anticipated effects of air
pollution. Amendments to the CAA require the U.S. Environmental Protection Agency
(USEPA) to promulgate rules to ensure that federal actions conform to the appropriate state
implementation plan. These requirements are known as the General Conformity Rule (40
C.F.R. § 51.100 et seq. and § 93.100 et. seq.).

Federal agencies responsible for an action must determine if the action conforms to pertinent
guidelines and regulations that control or maintain air quality in the region. Certain actions are
exempt from conformity determination, including those actions associated with transfers of
land or facilities where the federal agency does not retain continuing authority to control
emissions associated with the properties. Federal actions may also be exempt if the projected
emission rates would be less than the specified emission rate threshold known as de minimis
limits.

NAAQS have been established by the USEPA, Office of Air Quality Planning and Standards
(OAQPS), for six criteria pollutants that are deemed to potentially impact human health and
the environment. These include: 1) carbon monoxide (CO); 2) lead (Pb); 3) nitrogen dioxide
(NO 2); 4) ozone (03); 5) particulate matter <10 microns (PMio); and 6) sulfur dioxide (SO 2).

Ozone is not emitted directly into the air, but is formed when sunlight acts on emissions of
nitrogen oxides and volatile organic compounds (USEPA 1998).

The primary and secondary NAAQS concentrations are presented in Table 3-14. Primary
standards are also known as health effects standards, which are set at levels to protect the
most susceptible individuals in the human population (very young, very old, and those with
respiratory problems such as asthma) (USEPA 2001). Secondary standards, also known as
quality of life standards, set limits to protect public welfare including protection against
decreased visibility, damage to animals, crops, vegetation, and buildings.
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Since both short- and long-term exposures are addressed, a single pollutant may have more
than one primary standard.

The State of Kansas has adopted the federal standards under the Kansas Administrative
Regulations (K.A.R.), Section 28-19-17a: Incorporation of Federal Regulations by Reference
(KDH&E 2001). Under K.A.R. Section 28-19-17b (d), "National ambient air quality standard,
national primary ambient air quality standard, and national secondary ambient air quality
standard mean those standards promulgated at 40 CFR Part 50, as in effect on July 1, 1989,
which are adopted by reference." Air monitoring is conducted at 27 sites within the state,
which is considered somewhat more extensive than USEPA requirements (TCSG 2001). The
federal and Kansas primary and secondary NAAQS are presented in Table 3-14.

Table 3-14. National and Kansas Ambient Air Quality Standards

USEPA and Kansas Ambient Air Quality Standards

Pollutant Averaging Time Primary NAAQS Secondary NAAQS' Kansas
Standards

Nitrogen Dioxide Annual 0.053 ppm 0.053 ppm 0.053 ppm
(arithmetic mean) (100 Pg/mi3) (100 pg/mi 3) (100 pg/mi3)

Annual 0.03 ppm NA 0.03 ppm
(arithmetic mean) (80 pg/M 3 ) (80 pg/m 3 )

Sulfur Dioxide 24 hour Average 0.14 ppmn NA 0.14 ppm
(365 pg/m 3) (365 pg/m 3)

3 hour Average NA 0.5 ppm 0.5 ppm
(1300 pg/m 3) (1300 pg/m 3)

1 hour Average 35.0 ppm 3 NA 35.0 ppm
Carbon (40 mg/mi) (40 mg/mi)
Monoxide 8 hour Average 9.0 ppm NA 9.0 ppm

(10 mg/mi3) (10 mg/mi3)

Ozone 1 hour Average 0.12 ppm 0.12 ppm 0.12 ppm
(235 pg/m 3) (235 pg/m 3) (235 pg/m 3)

Lead Quarterly Average 1.5 pg/m 3  1.5 pg/m 3  1.5 pg/m 3

Particulate Annual 50 pg/m 3  50 pg/m 3  50 pg/m 3

Matter (arithmetic mean)

(PM10) 24 hour Average 150 pg/m 3  150 pg/m 3  150 pg/m 3

Q NQIDA LAA. I,,l.. I13 ItI~ NT~Ivu iVLAAL aIru lul LIuource: kO IL] p:' \N•\,,k- v\,.epa{, .Vc.)v,,4A is3 c. er a.k it Il .l. ote: V r ozone k - our average) an pa, t cu ate
matter (PM 2.5) have been developed but not yet legislated.

It is important to understand the terms exceedance and violation of a standard, as they are not
interchangeable. An exceedance is any single value greater than the standard. A violation
occurs when the limits for both concentration and frequency of occurrence, as established in
the CAA and its amendments, are exceeded. According to The Green Book, the Emporia, KS
area is in attainment for all criteria pollutants (USEPA 2001b).

Air quality has not been monitored by the KDH&E in the Emporia, KS area since the early to
mid-I1970s; at that time particulate matter was monitored (Gross, pers. corn. 2001 and Stewart,
pers. com. 2001). The current statewide monitoring network is focused on metropolitan areas
where fine particulate matter and ozone tend to be more of a problem (Gross, pers. com.
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2001). The WCGS is located adjacent to JRL and regularly monitors selected radionuclide
levels in the air (KDH&E 2001b).

Radionuclides are monitored as part of the operation of the WCGS by weekly collection and
laboratory analysis of continuous air samples taken at five locations on and in the vicinity of
JRL (KDH&E 2001). The five sampling locations are: 1) Sharpe, 2) east of the Coffey County
Lake dam, 3) Burlington, 4) New Strawn, and 5) Hartford (Figure 1-2). The site at Hartford
serves as the control location for analysis and data interpretation. The major airborne isotope
of concern is radioiodine (113 1) and it is tested using a flow-rate of about 30 liters per minute
(1pm) through 47 millimeter (mm)-diameter glass fiber particulate filters and 5 percent tri-
ethylene di-amine impregnated carbon cartridges. In addition, gross beta and gamma isotopic
analyses are performed on the same cartridges.

Airborne sample analyses indicated that no radionuclides attributable to WCGS operation
were present above the lower limits of detection during State Fiscal Year (SFY) 2000
(KDH&E 2001 ). The highest gross beta activity observed was 0.092 picoCuries per cubic
meter (pCi/m 3), due primarily to naturally-occuring Radon-222 (Rn222) progeny, specifically
the long-lived isotope Lead-210 (Pb210 ) (KDH&E 2001). The range of gross beta activity was
0.010-0.092 pCi/m3 . For comparison, therange of gross beta activity recorded at the Hartford
control site was 0.017-0.077 pCi/m3 . No gamma emitters attributable to WCGS operation
were present above the lower limits of detection in any air particulate filters or charcoal
cartridges evaluated.

3.6 Aesthetics

The general viewscape of the JRL project area is rural, consisting of wooded rolling hills,
wooded drainages, open agricultural fields, farmsteads, towns, infrastructure elements (roads,
parking lots, powerlines, property fencing, etc.), the Neosho River, and John Redmond Dam
and Lake (Figure 1-2). The most visibly dominant features include John Redmond Dam and
Lake and the pump facility for the WCGS, below the dam (Figure 3-14).

Figure 3-14. John Redmond Dam and Water Outtake at Wolf Creek Nuclear Power Plant
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3.6.1 Visual Characteristics of the JRL Site and Surrounding Area

Features present within the JRL site include the large dam and reservoir on the southeastern
portion. The dam is an earthfill structure nearly four miles long and is 86.5 feet higher than
the Neosho River at its crest (USACE 1996). The reservoir covers approximately 9,490
surface acres under normal operation, but could cover as much as 40,220 surface acres or
higher during a major flood (USACE 1976 and 1996). The reservoir shoreline is
approximately 58 miles long under normal operation.

The community of Burlington, KS lies approximately three miles downriver from the dam,
and New Strawn, KS is located approximately one mile northeast of the reservoir. West of the
reservoir are the towns of Hartford and Neosho Rapids, KS which lie approximately five and
seven miles upriver, respectively. A few structures are also present at Ottumwa, KS and at
Jacob's Creek Landing, KS, both within approximately one mile of the reservoir shoreline.
There are no direct views of the lake from these communities, because of the relatively flat
land surfaces and medium-tall woodland vegetation.

The visual impression of Burlington is a small community with predominantly red brick
office buildings and stores, and modest, family-oriented residential areas. Most residences
have ample yards with landscaping and mature trees, and the yards become larger at the
outskirts of town resembling small farms. Hartford, Neosho Rapids, and New Strawn are
smaller residential communities with a minimum of businesses. The overall visual impression
is one of modest, family-oriented towns, with large lawns and numerous trees to accent the
urban landscape. Existing utilities such as electricity and telephone are provided via above-
ground poles, which results in some visual clutter.

Available views onto a site are affected by distance, viewing angle, as well as the number and
type of visual obstacles, both natural and human-made. Views can be from stationary areas
such as campgrounds, or from mobile sources such as motor vehicles. Typically, views are
analyzed as foreground (less than 0.25 miles), middle ground (0.25-3.0 miles), and
background (more than 3.0 miles). Background views of John Redmond Dam and Lake would
be very rare and may only be achieved from the comer of the dam structure.

Recreational facilities are scattered throughout the project site and include campgrounds, day
use sites with boat ramps, and hiking/walking trails. Most of these sites have large parking
areas, access roads, large grassy fields, and/or open agricultural fields, providing an expansive
experience in an otherwise wooded environment. Many acres are leased to grow agricultural
crops and the fields provide breaks in the tree-covered landscape of the Neosho River Valley.
Agricultural fields that are not under cultivation, or fallow, become rapidly invaded by tall,
coarse annual herbs in contrast to the row crops and alfalfa hay grown in cultivated fields.
These recreational facilities and agricultural fields provide for clear, relatively unobstructed
middle ground views across portions of the project area (Figure 3-15).
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Figure 3-15. Views Across Fallow and Planted Agricultural Fields

3.6.2 Viewer Groups and Sensitivity

Visual sensitivity is dependent upon viewer attitudes, the types of activities in which people
are engaged when viewing the site, and the distance from which the site will be seen. Overall,
higher degrees of visual sensitivity are correlated with areas where people live, are engaged in
recreational outdoor pursuits, or participate in scenic or pleasure driving. Conversely, visual
sensitivity is considered low to moderate in industrial or commercial areas where the scenic
quality of the environment does not affect the value of the activity.

Site visibility may also be affected by air quality, the measure of which involves human
perception and judgment and has been described as the maximum distance that an object can
be perceived against the background sky. Visibility is of value by citizens, although the value
of good visibility is inherently subjective and difficult to quantify. Visibility can vary from
clear to regional haze. There is no qualitative visibility standard for pristine and scenic rural
areas, however, Section 169A of the CAA (1970, as amended), created a qualitative standard
of the prevention of any future and the remedying of any existing impairment of visibility in
mandatory Class I federal areas which impairment results from human-caused air pollution.

The expectation of many visitors to JRL is to fish in the lake, river, or nearby Coffey County
Fishing Lake, or to seek hunting opportunities, particularly waterfowl. Therefore, these
visitors are not considered to be sensitive viewers because of the nature of their recreational
pursuits. There are views of the dam and reservoir from the surrounding area, particularly
from the highway across the dam, the OCWA day use area, the dam site area (including
Redmond Cove), and the Hickory Creek Area. Below the dam at Riverside East and Riverside
West campgrounds, the view is of the dam structure, pumping station for WCGS, and the
Neosho River. Many of the views from below the dam are at least partially obstructed by
landscape plantings and tall trees.

Most views from the north and south access roads are of the woodlands growing along the
Neosho River and its tributary drainages, with. occasional glimpses of the lake and/or the dam
structure. A full view of the lake and dam structure only occurs from shoreline
sites or while boating on the lake surface. The dam, but not the lake, can be viewed from
recreational sites downstream. Views from bridges across the Neosho River result in only
short distances before the river meanders and is hidden by riparian woodlands.
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3.7 Prime or Unique Farmlands

Prime farmnland is one of several kinds of important farmland defined by the U.S. Department
of Agriculture (USDA). It is of major importance in providing the national short- and long-
range needs for food and fiber (SCS 1982). In Coffey and Lyons Counties, the principal crops
grown on prime farmland are grain sorghum, wheat, soybeans, and corn (SCS 1981 and
1982). Approximately 70 percent of the soils in Coffey County meet the requirements for
prime farmland (SCS 1982).

Prime farmland is defined (USDA 2000) as: "land that has the best combination of physical
and chemical characteristics for producing food, feed, forage, fiber, and oilseed crops and is
available for these uses. Further, it could be cultivated land, pastureland, forestland, or other
land, but it is not urban or built-up land or water areas. The soil qualities, growing season, and
moisture supply are those needed for the soil to economically produce sustained high yields of
crops when proper management, including water management, and acceptable farming
methods are applied. In general, prime farmland has an adequate and dependable supply of
moisture from precipitation or irrigation, a favorable temperature and growing season,
acceptable acidity or alkalinity, an acceptable salt and sodium content, and few or no rocks. It
is permeable to water and air. It is not excessively erodible or saturated with water for long
periods, and it either is not frequently flooded during the growing season or is protected from
flooding. Slope ranges mainly from 0-6 percent."

Unique farmland is defined (NEPA 2001) as: "land other than prime farmland that is used for
the production of specific high value food and fiber crops. It has the special combination of
soil quality, location, growing season, and moisture supply needed to economically produce
sustained high quality and/or high yields of a specific crop when treated and managed
according to acceptable farming methods. Examples of such crops are citrus, tree-grown nuts,
olives, cranberries, fruit, and vegetables." The soils supporting pecan orchards along the
Neosho River would be an example of unique farmland.

The State of Kansas has further identified farmland of statewide importance (AFT 2001) and
defined it as: "farmland, in addition to prime and unique farmlands, that is of statewide
importance for the production of food, feed, fiber; forage, and oilseed crops. Generally,
additional farmlands of statewide importance include those that are nearly prime farmland and
that economically produce high yields of crops when treated and managed according to
acceptable farming methods. Some may produce as high a yield as prime farmlands if
conditions are favorable. Additional farmlands of statewide importance may include tracts of
land that have been designated for agriculture by state law."

The common soils within JRL and along the Neosho River, fit the criteria for prime farmland,
unique farmland, and farmland of statewide importance, e.g., Woodson silt loam, Verdigris
silt loam, Summit silty clay loam (l-4percent slopes), Kenoma silt loam (1-3 percent slopes),
Eram silt loam (1-3 percent slopes), and Dennis silt loam (1-4 percent slopes) are considered
prime farmland (NRCS 1993). The Kenoma silty clay loam (1-3 percent slopes - eroded), and
Dennis silty clay loam (2-5 percent slopes - eroded) soils are considered farmland of
statewide importance (NRCS 1993). In addition, Osage silty clay, Osage silty clay loam,
Lanton silty clay loam, and Hepler silt loam soils meet the prime farmland designation if they
are drained (NRCS 1993).
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For compliance with the Farmland Protection Policy Act (FPPA), this project was coordinated
with the Natural Resources Conservation Service (NRCS) using a Farmland Conservation
Impact Rating Form (AD 1006) (NRCS 1997). In a letter dated March 11, 2002 (Appendix
E), the USDA-NRCS stated that the project is not affected by the FPPA. This means that
prime or unique farmland, as defined by the FPPA, would not be affected by the project.

Within the JRL site boundary, approximately 5,098 acres of land are available for lease to be
farmed under cooperative farming agreements with the USACE, FHNWR, and OCWA. Much
of the land under farming agreements also meets prime farmland criteria. The number of acres
potentially farmed under each management program, include 400 acres (USACE), 4,298 acres
(FHNWR), and 400 acres (OCWA) (FHNWR 2000, Fry, pers. com. 2001, Barlow, pers. com.
2001). Because of flooding events along the Neosho River during the 1990s, successful
farming of lower land tracts in the flood storage pool has occurred only about two of every
five years.

3.8 Socioeconomic Resources

The assessment area for socioeconomic effects of the Proposed Action and alternatives
includes Coffey and Lyon Counties in southeastern Kansas, and lands within the flood plain
downriver from JRL. Potentially affected socioeconomic conditions include area economic
and population conditions, land use, recreation ,and transportation. Activities in the Neosho
River flood plain between JRL and Grand Lake could also be affected.

3.8.1 Economic and Demographic Trends and Conditions in Coffey and Lyon
Counties

Population

Figure 3-16 displays recent U.S. Census population counts for Coffey and Lyon Counties.
Between 1980 and 1990, Coffey County population fell by 10 percent. This decline in
population was a result of the out-migration of construction workers after the completion of
construction of the WCGS. According to the 2000 Census ofPopulation and Housing, Coffey
County had a year 2000 population of 8,741, about 7 percent lower than the 1980 population
level, but about 4 percent higher than the 1990 level.

Lyon County also experienced a slight population loss between 1980 and 1990 (about 1
percent) but by 2000, county population (35,935) had increased to 2.4 percent above the 1980
level.

Burlington, the Coffey County seat, had a 2000 population of 2,790, about 32 percent of total
county population. Emporia, the Lyon County seat, had a 2000 population of 26,760, about 74
percent of total county population.
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Figure 3-16. Coffey and Lyon County Population: 1980 - 2000 (Source: KCCED 2001)
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Economy

Coffey County

The U.S. Bureau of Economic Analysis (BEA) publishes estimates of full- and part-time
employment by Standard Industrial Classification (SIC). These statistics reflect employment
by place of work. Figure 3-17 shows Coffey County employment by major SIC sector, based
on 1999 BEA statistics.

A community's economic base includes those industries and businesses that bring income into
the community from other areas of the state, nation, and the world. The Coffey County
economy is based on electric power generation, agriculture, and manufacturing. The tourism/
recreation industry also brings income into the county; most is spent in the retail and service
sectors which also serve local residents.

The government sector is the largest employer in Coffey County, with 1,239 jobs in 1999.
Almost 91 percent of government jobs were in local government, including school district
employment. Employment statistics for the WCGS, the largest private employer in the county,
is included in the transportation and public utilities (TPU) sector. BEA does not display
Coffey County TPU sector data for 1999, because the number of employers in that sector is
relatively few. Based on extrapolation of 1996 data (CCED undated), the TPU sector had an
estimated 1,229 jobs in 1999. Of that total an estimated 900 were employed at the WCGS
(Hotaling 2001).
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Figure 3-17. 1999 Coffee County Employment Percentages by Major Sector

Farm & Ag
Other Services
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(Source: BEA 2001)
TPU = Transportation and Public Utilities. TPU estimated based on 1996 covered employment data.

The retail and services sectors provided 15 percent and 13 percent of total employment,
respectively. In 1999 Coffey County per capita retail sales were $6,718, about 78 percent of
the average for the State of Kansas (US Census Bureau 2001).

The combined farming and agricultural services sectors comprised about 12 percent of total
1999 BEA employment in the county. Between 1990 and 1997, the total number of farms in
the county declined from 610 to 560. However, the total acres farmed increased from
345,000 to 354,000, the average farm size increased from 566 acres to 632 acres, and the total
acres harvested increased from 181,010 to 188,800. The real value per acre of crops harvested
increased from $87.36 in 1990 to $170.70 in 1997 (both years presented in 1990 dollars)
(KSU 1999).

During 1999, Coffey County had a per capita personal income of $21,416, which was 80
percent of the statewide average (BEA 2001).

Lyon County

Figure 3-18 displays 1999 employment statistics for Lyon County. Manufacturing is the
largest sector in the county and includes a major meat packing plant, a major baked goods
plant, and firms that manufacture automotive and industrial products, among others. The
government sector includes Emporia State College, which is also a major employer (RDA
undated). The retail and service sectors provide slightly larger percentages of employment in
Lyon County, reflecting its larger population and Emporia's position as a regional trade
center. In 1999, retail sales per capita in Lyon County were $8,399, about 97 percent of the
statewide average for that year (U.S. Census Bureau 2001).

3-62



Figure 3-18. 1999 Lyon County Employment Percentages by Major Sector
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(Source: BEA 2000)
TPU = Transportation and Public Utilities

Farming and agricultural services provided about 5 percent of total Lyon County employment.
In 1997, there were 850 farms in the county, 20 less than in 1990. As with Coffey County, the
total acres farmed increased, from 485,000 in 1990 to 487,000 in 1997. Correspondingly, the
average size of farms also increased from 557 to 573 acres. The total acreage harvested grew
from 169,900 acres in 1990 to 176, 750 acres in 1997, and the real value of crops harvested
grew from $104.28 per acre to $159.30 per acre (KSU 1999).

During 1999, Lyon County had a per capita personal income of $22,388, which was 84

percent of the statewide average for Kansas (BEA 2001).

3.8.2 Land Use

The assessment area for land use includes lands associated with the JRL and surrounding
areas.

Lands Associated with JRL

The JRL complex includes the lake, dam, and associated lands and flowage easements, the
FHNWR, and the OCWA. The land area of each of these facilities is displayed in Table 3-15.
The percentage of each of the total project area is shown in Figure 3-19.
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Table 3-15. JRL Land Area (Source: USACE 2001(a), USFWS 2000)

USAGE USFWS KDW&P

JRL Water Flowage Land Flint Hills NWR Otter Creek
Area1 Easement

9,710 acres 10,505 acres 3,160 acres 18,545 acres 1,472 acres

'Acreage at 1039 msl conservation pool level.

Figure 3-19. Land Percentages by Managing Agency or Category (Source: USACE 2001a,
USFWS 2000)
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The USACE holds fee title to approximately 29,801 acres of land associated with JRL, and
has flowage easements on an additional 10,502 acres. The USACE manages JRL (9,710 acres
at the current conservation pool level of 1039 msl) and 3,160 acres of adjacent land.

JRL was developed for flood control, water supply, water quality, and recreation purposes.
The reservoir and associated lands are also managed for wildlife objectives. USACE lands
associated with JRL include lands designated for intensive and low-density recreation use and
wildlife management. There are six developed public-use areas on USACE-managed land,
including five that have recreation parks providing camping (recreational vehicle, tent, and
trailer), picnic areas, drinking water, and sanitary facilities (USACE 1996). Additional
recreation facilities present on USACE-managed lands include an overlook facility, parking
areas, trails, a swimming beach, and five boat ramps.
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USACE lands include approximately 400 acres of land that has been leased for agricultural
purposes in the past. Currently, the land is not leased because of frequent flooding and the
difficulty in removing the resultant wood debris (Simmons, pers. com. 2001).

Flint Hills National Wildlife Refuge

The FHNWR, located on the upper portion of JRL, consists of 18,545 acres owned by the
USACE, which is leased and managed by the USFWS under a cooperative agreement. The
total land area is 25 percent wetlands (4,572 acres), 8 percent open water (1,400 acres), 3
percent riparian wetlands on the Neosho River and associated creeks (5,999 acres), 17 percent
grasslands (3,200 acres), 13 percent woodlands (2,400 acres), 12 percent brushlands (2,255
acres), 21 percent croplands (3,917 acres) and 0.6 percent administrative and recreational
roadways (120 acres) (FHNWR 2000).

The FHNWR is managed primarily to benefit migrating and wintering waterfowl in the
Central Flyway. A variety of management practices are used to provide food and cover for
waterfowl, shorebirds, neotropical migrants, and native species. The refuge also provides
habitat for white-tailed deer, wild turkey, bobwhite quail, and an assortment of other
mammals, birds, reptiles and insects.

Public use activities currently permitted at FHNWR include wildlife observation, hiking,
photography, sightseeing, boating, picnicking, camping, fishing, wild food gathering, and
hunting. Fish bait gathering is allowed for personal use and firewood gathering is allowed by
permit. Public facilities on FHNWR include parking areas, boat ramps, hiking trails, and an
observation tower (FHNWR 2000).

Currently, the USFWS maintains 3,917 acres of croplands on FHNWR, which is leased to 14
cooperative farmers. The USFWS share of crops ranges from 10 percent in flood-prone areas
to 45 percent on higher ground. The land is difficult to lease because it floods frequently in
low- lying areas, and removing the resulting wood debris is expensive and time consuming
(Gamble, pers. com. 2001).

Otter Creek Wildlife Area

The USACE has licensed the KDW&P to manage the 1,472-acre OCWA. Otter Creek is
managed primarily for upland game species, including bobwhite quail, mourning dove, wild
turkey, cottontail rabbit, squirrel, and white-tailed deer. The OCWA also provides fishing
access and management, particularly for channel and flathead catfish, as well as wildlife
observation, sightseeing, photography, boating, and hunting opportunities. There are no
developed facilities on OCWA. Interpretive trails are present and include the Dove Roost
Trail and the Headquarters Trails (Barlow, pers. com. 2001).

Approximately 400 acres of the OCWA is available for agricultural leases, but these lands
have been flooded about three out of every five years in recent times. During productive
years, the KDW&P leaves approximately 25 percent of the crop in the field to provide forage
for wildlife. The cropland is becoming more difficult to lease, and the KDW&P may convert a
portion of the cropland to natural grasses for wildlife cover and forage.
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Land Use on Adjacent Areas

Coffey County adopted the John Redmond Reservoir Plan for Land Use and Transportation
about the time JRL was first constructed. The land immediately outside the boundary of the
USACE land is zoned agricultural, which allows for a wide variety of land use (Zurn, pers.
com. 2001). Other nearby land use within Coffey County includes an airstrip and several
small cemeteries. The Coffey County communities of New Strawn (2000 population 425) and
Ottumwa (2000 population unknown) are all located within close proximity to JRL.

A portion of the FHNWR lies within Lyon County. Most Lyon County land in the vicinity of
FHNWR is zoned agricultural, except for a quarry and several parcels in conservation
easements. The Lyon County communities of Hartford (2000 population 500) and Neosho
Rapids (2000 population 274) are located adjacent to FHNWR (Borst, pers. com. 2001, Post,
pers. com. 2001).

Recreation Activities

Recreation resources exist on JRL, FHNWR, and OCWA. In all areas, sightseeing and
fishing, primarily for channel and flathead catfish, are the recreation activities that generate
the greatest number of year-round visits. Although the KDW&P has had recent success in
maintaining a population of hybrid white bass/wiper, maintaining a sportfish population on
JRL has proven difficult, because young fish are flushed downstream on an annual basis
(Kostinec et al. 1996). Fishing visitation has declined in recent years because several more
attractive (in terms of sportfish populations and water quality) fishing alternatives have been
developed in the vicinity of JRL. These include the Coffey County Fishing Lake and several
municipal lakes. Although the presence of these lakes has generally reduced fishing activity
on JRL and adjacent lands, it has resulted in an increase in camping activity in JRL
campgrounds, because camping facilities are not available at these alternative lakes.

During the fall, hunting, primarily for waterfowl and upland game, is a major recreation
activity on JRL, FHNWR, and OCWA. Wildlife observation, particularly birding, is
increasing as a recreation activity on these facilities. A number of trails that support wildlife
observation activities have been developed on both JRL lands and FHNWR. The KDW&P
encourages the use of a water management plan for JRL that promotes habitat and forage for
waterfowl and shorebirds (Jirak, pers. com. 2001). Water sports are not a major activity on
JRL, because of the shallow depth of the lake and quality (turbidity) of the water.

Table 3-16 displays visitation statistics by management area for 1998 through 2000.
Recreation visits have been increasing in all areas except OCWA. The decrease in OCWA use
may be the result of increased fishing opportunities elsewhere in the area.
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Table 3-16. Annual Visits, By Management Area 1998-2000
(Source: USACE a, USFWS, KDW&P)

1998 1999 2000

USACEJRL 17,012 21,507 32,372

USFWS FHNWR 35,030 37,000 52,000

KDW&P OCWA 30,635 21,672 10,675

Total 82,677 80,127 95,047

Recreation Activities on JRL

Table 3-17 displays seasonal percentages of recreation use by major activity for JRL. Totals
for all activities are greater than 100 percent because some visitors engage in more than one
recreation activity per visit. Sightseeing is the major recreation activity on JRL during all
seasons, ranging from 45 percent to 65 percent of total visits during the-period. Fishing is the
second most popular activity ranging from 23 percent. to 39 percent of total visits, except
during winter, when hunting is the second most popular activity, totaling 34 percent of all
visits (USACE 1999-2000).

Table 3-17. Seasonal Percentage Recreation visits by Activity: Spring 1999 through
Summer 2000. (Source: USACE Tulsa District 1999-2000)

Camp Picnic Boat Fish Hunt Water Swim Other Sight-See
Ski

Spring 2.49% 8.26% 0.08% 23.28% 7.03% 0% 0% 6.19% 63.87%
1999

Summer 17.28 11.11% 2.24% 32.74% 0% 0.13% 9.12% 5.41% 46.66%
2000 %
Fall 0.0% 5.12% 0.96% 39.22% 8.63% 0.0% 0.0% 5% 45.32%
2000
Winter 0.0% 2.19% 0.02% 18.13% 35.28% 0.0% .0.0% 1.18% 49.68%
2000

Recreation Activities on FHNWR

Recreation facilities are discussed in Section 3.8.2, Figure 3-20 displays the percentage of
each of the major recreation uses on FHNWR for 2000. Other activities, which include
wildlife viewing, generate the most recreation visits for FHNWR. Hunting and fishing are
also major activities. In years when the water level plan has been implemented, or in years
when natural conditions allow for lowered water levels in the spring followed by raised water
levels in the fall, both bird watching and waterfowl hunting visits increase dramatically
(Jirack, pers. com. 2001, Kostinec et al. 1996).
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Figure 3-20. FHNWR Percentage of Recreation use by Type: 2000

Hunting
25%

Other•Fishing
63% 12%

(Source: Gamble 2001b)
Other includes wildlife viewing, walking, driving, photography, visitor's center, etc.

Recreation Activities on OCWA

Most visitors to OCWA engage in wildlife viewing, hunting, or fishing activities. Of those
visitors who either fish or hunt, an estimated 60 percent of visitors hunt and the remaining 40
percent engage in fishing, primarily for channel catfish along Otter Creek. The white bass
spring run also generates a number of fishing visits (Barlow, pers. com. 2001).

3.8.3 Economic Effects of John Redmond Lake

The economic effects of JRL include those associated with flood control, water storage and
supply, and recreation. Other economic effects include employment and the procurement of
local goods and services for the operation and maintenance of the reservoir and associated
facilities, which would not be affected by the Proposed Action or alternatives and are not
considered in this assessment.

Flood Control

JRL provides flood protection for lands along the Neosho/Grand River below the dam. While
the dam does not prevent all flooding, it substantially reduces the amount of flooding
downstream (USACE 1996).

The economic value of flood control is calculated as the dollar amount of damage prevented.
As of September 2000, the cumulative total of flood damage prevented by the reservoir and
dam since the project became operational is estimated to be $281 million (Sullivan, pers. com.
2001).
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Water Storage and Supply

JRL provides water storage for two programs operated by the KWO: the Water Marketing
Program and the Water Assurance Program (KWO 1996). These programs are operated by the
KWO to ensure that an adequate supply of water is developed, managed, and maintained to
meet, as nearly as possible, the long range water supply needs of municipal and industrial
water users within Kansas.

Wolf Creek Nuclear Generating Station

Under the Water Marketing Program, the KWO is contracted for an annual 9,672 million
gallons per year (MGY) of water supply at JRL, for use by KG&E in supplementing the
cooling lake at WCGS. This supplemental source of water is necessary because evaporation in
most years is greater than inflow in the WCGS cooling lake (Lewis 2001a). KG&E pays
$0.10 per thousand gallons of water, based on a formula that requires payment for 50 percent
of the allotment at the beginning of the contract year and subsequent payment for water used
over that amount on a per thousand gallon basis. Over the past four years, KG&E has paid the
numnimum annual amount of $483,600. In other years, however, KG&E has used as much as
74 percent of the total allotment (Buttenhoff, pers. com. 2001).

Cottonwood and Neosho River Basins Water Assurance District Number 3

The Water Assurance Program provides supplemental water to a number of municipal and
industrial users. The Kansas Water Assurance Program was developed to meet the needs of
municipal and industrial water supply users whose needs could not be economically and
institutionally met by other means. During periods of drought, natural stream flow may be
significantly reduced. Municipal and industrial water users along a stream who hold
appropriation rights to the natural flow may find their ability to use the surface water is
severely limited, at a time when their demand for water is at its highest. Many of these users
are located below federal lakes.

The CNRB was formed on August 31,1993. The contract and operations agreement with this
district were signed on August 28, 1996. There are 21 municipal and industrial members of
this district including:

* City of Council Grove
* City of Cottonwood Falls
* City of Emporia
* City of Hartford
* City of Burlington
* City of Leroy
* Woodson County Rural Water District No. 01
* Public Wholesale Water Supply District No. 5
* City of Iola
* City of Humboldt
* Monarch Cement
* Ash Grove Cement
* City of Chanute
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* City of Erie
* City of St. Paul
* City of Parsons
* Crawford County Rural Water District No.6
* Kansas Army Ammunition
* Kansas Gas and Electric
* City of Oswego
* City of Chetopa

Each of these customers, except the cities of Council Grove, Cottonwood Falls, Emporia, and
Hartford, are hydrologically below JRL. There are no other major reservoirs in this reach of
the river to supplement flows during periods of drought. In addition, groundwater is only
available in limited quantities within the alluvial valley. These 16 municipalities and
industries located downriver from JRL are directly dependent upon water provided from
assurance storage during times of low streamflow (Lewis, pers. com. 2001).

Members receive water supply service through releases from storage in Marion, Council
Grove Lakes, and JRL. The district pays the state for costs associated with the storage space
for 10,000 acre-feet of water in these lakes and reservoirs. The JRL stores 3,500 acre-feet of
the total, for which CNRB is paying the state $291,370 in ten annual installments. In addition
to these costs, the district makes annual payments for operation, maintenance, and repairs
associated with the storage space dedicated to district use, and an annual cost for
administration and enforcement (KWO 1996).

Recreation

The JRL and associated facilities (OCWA and FHNWR) provide a variety of recreation
opportunities including fishing, hunting, wildlife viewing, hiking, camping, and boating. Each
of these activities results in economic activity in the study area and elsewhere in the state.
Over 29,100 angler days per year of angler use occurs on the river between Council Grove
and John Redmond, and 63,900 angler days of use between the John Redmond Lake and the
Kansas-Oklahoma State line. Both reaches are considered to have an excellent sport fishery,
especially for catfish. The principal fishing areas are limited, and generally restricted to,
adjacent towns, road crossings, low ware or overflow dams, and reservoir tailwaters (USFWS
2002),

Two documents have recently provided estimates of the economic effects of recreation visits
to JRL and nearby facilities. The USFWS, KDW&P, and USACE prepared a study on the
economic impact of water level management for the JRL (Kostinec et. al. 1996). That study,
based on previous studies of the economic contributions of bird and waterfowl recreation
(Southwick Associates 1995), estimated that each hunting trip contributed $162 to the
economy. In 1996, this estimate yielded an economic value of $3,240,000 for wildlife-related
recreation trips, according to the study. Many shorebird watching and waterfowl hunting
visits to JRL are made by out-of-area and out-of-state visitors, particularly in years when
natural conditions or implementation of the water level management plan results in large
numbers of migrating birds (Hotaling, pers. com. 2001, Jirak, pers. com. 2001).
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Coffey County Economic Development (CCED) estimates that overnight visitors to nearby
Coffey County Fishing Lake spend $100 per day, and day visitors spend $30 per day (CCED
undated). Although fishing generates a substantial number of visits to JRL, FHNWR, and
OCWA, most fishing visits are believed to be associated with catfish and hybrid bass, and
most are made primarily by local residents. The Coffey County Fishing Lake and several
nearby municipal lakes are believed to attract the bulk of out-of-area visitors (Jirak, pers. com.
2001).

3.8.4 Lands Within the Flood Plain Downriver from JRL

Lands within the flood plain along the Neosho River from JRL to Grand (Pensacola) Lake are
largely privately held and primarily in agricultural use. Agriculture is a major land use and
economic activity throughout the Neosho/Grand River Basin. The alluvial soils within the
flood plain, which support row crop production (primarily corn and soybeans), livestock
grazing, timber production, and pecan orchard cultivation, play a key role in area productivity
(G/NRBC 1996, Kilgore, pers. com. 2001).

Flooding in the Neosho River basin occurs primarily on agricultural lands and riparian
woodlands within the flood plain. Flooding occurs during high rainfall/runoff events in the
basin between JRL and Grand (Pensacola) Lake, when high rainfall/runoff events are
combined with channel capacity or lower releases from JRL, or when greater than channel
capacity releases are passed downstream from JRL to avoid risk of project failure. In recent
years, inundation of portions of the flood plain has occurred, on average, about once a year
according to local estimates (Kilgore, pers. com. 2001, Newkirk, pers. com. 2001).

Flooding effects on crops have ranged from major to minimal, depending on the water depth,
duration, and time of year that the inundation occurred. Other effects of flooding include bank
caving, channel degradation, loss of soil, and movement of nutrients, fertilizer, and pesticides.
Flooding affects agricultural lands, water quality, and aesthetic and recreational resources
along the river (G/NRBC 1996). There are no known studies of the effects of flooding on the
agricultural economy in the Neosho River Basin between JRL and Grand (Pensacola) Lake
(Fogleman, pers. com. 2001, Kilgore, pers. com. 2001).

When flooding occurs on the Neosho River below JRL, four houses located northeast of the
City of Burlington in Coffey County are routinely affected. During severe floods, basements
of some businesses and homes within Burlington are also flooded. Riverbank caving is also a
concern in Burlington. During the November 1998 flood, a dike and road east of the city
were threatened. A portion of a road within the city has been relocated due to riverbank
caving, and a riverbank reconstruction project is currently planned to stabilize a portion of the
Neosho River (Newkirk, pers. com. 2001).

Neosho Basin Pecan Orchards

The land area used for pecan orchards in Kansas increased from under 3,000 acres in 1982 to
almost 6,000 acres in 1997, nearly doubling during the 15-year period (Coltrain et al. 1999).
Pecan trees are best suited to deep alluvial soils, therefore, pecan orchards are typically found
in flood plains (Reid 1995). An estimated 80 percent of Kansas pecan orchards are located
along the Neosho River and its tributaries below JRL. The greatest number of orchards are
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located in Cherokee and Neosho Counties, with substantially smaller numbers in Labette,
Montgomery, Chataqua, Wilson, Crawford, Allen, Bourbon, Woodson, and Coffey Counties
(Reid, pers. com. 2001). Pecan trees in the Neosho Basin are generally native trees, which
have volunteered rather than been planted in areas (orchards) from which other species have
been removed.

Pecan orchards are susceptible to flooding at two times during the year. Pecan harvest occurs
in November, December, and January when pecans are shaken from trees and collected using
rubber-finger sweeps. Water moving through the orchards during harvest can wash the nuts
away and wet soils can damage the nuts.

Pecan orchards are also susceptible to flooding during the growing season. During the spring
aid summer, periods of relatively mild flooding (frequent or extended periods of relatively
low water levels) can damage trees and affect crops. Saturated soils during this period inhibit
the ability of the trees to absorb oxygen and water from the soil. Short periods of saturation
will result in leaves that yellow and fall prematurely, destroying or damaging the current year
crop and potentially affecting the crop in the subsequent season. Longer-term exposure to
saturated soils can result in the loss of the tree (Reid, pers. com. 2001).

Table 3- 18 displays Kansas pecan production and value for 1993 through 1999. The dramatic
drop in production in 1998 was the result of flooding along the Neosho River that occurred
during the harvest season of that year (Reid, pers. com. 2001).

Table 3-18. Kansas Pecan Production and Value: 1993-1999 (Source: USDA 1992-1999)

1993 1994 1995 1996 1997 1998 1999

Utilized Production 1,800 3,600 500 200 4,200 50 5,000
(1,000 lbs.)
Value of Production $900 $3,672 $460 $196 $2,814 $44 $3,400
($1,000) _ _ _ I
'Utilized production is the amount sold plus the quantities used at home or held in storage.

Transportation

JRL and associated facilities are located about eight miles south of 1-35. SH 75, located one
mile east of JRL, provides access to the area from the north and south. SH 130 provides
access from 1-35. A variety of Coffey and Lyon County roads provide access to JRL,
FHNWR, and OCWA.

USACE-, USFWS-, and KDW&P-maintained roads provide access within these facilities.
Certain roads within these facilities are inundated during periods when the USACE is required
to impound waters to prevent downstream flooding (Gamble, pers. com. 2001).

During scoping, a concern was noted for the bridge on SH 130 north of Hartford, regarding
trees under the bridge restricting water flow. KDOT reviewed this bridge in the field and
believes that maintenance on the bridge is adequate. This bridge is scheduled to be replaced in
2006 or 2007 (Adams, pers. com. 2001).
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3.9 Cultural Resources

As a major waterway in the Central Plains, the entire Neosho River Valley can be classified as
an area of high sensitivity for the location of archaeological remains (Hofman, Logan, and
Adair 1996:203-220). This section describes prehistoric and historic cultural remains that
have been recorded: 1) on USACE property around JRL at elevations of 1,035.0-1,045.0 feet;
and 2) within 20 meters of the Neosho River banks from John Redmond Dam to Grand
(Pensacola) Lake (Miami SE USGS Quad).

3.9.1 Cultural History Sequence

The following regional chronology, after Rust (2001 a), is adopted in the SEIS:

* Paleoindian 12,000 to 8500 BP
* Mesoindian 8500 to 2500 BP
* Plains Woodland 2000 to 1000 BP (AD 1 to 1000)

, Plains Village AD 1000 to 1600
* Protohistoric AD 1500 to 1825
* Historic AD 1825 to present

To aid in comparing divergent cultures and sequences in the Central Plains, Hofman, Logan,
and Adair recommend the use of general adaptation types to characterize prehistoric cultural
traditions (1996:203-220):

Paleoindian

Specialized, large-game hunting by small bands of hunter-gatherers was the adaptation type
associated with this period. Signature stone tools are unnotched projectile points of fluted or
lanceolate type, often found in contexts where mammoth or bison remains also occur.
Structural remains are poorly understood, the probable result of a mobile lifestyle and the use
of perishable construction materials. Three main complexes identified within this period are
Clovis or Llano (12,000-10,600 BP), Folsom or Lindenmeier (10,900-10,100 BP), and Plano
or Dalton (10,500-8000 BP).

Mesoindian

Plant foraging was an important subsistence strategy of hunter- gatherer groups in this period,
and was associated with increased seasonal variability of resources during the mid-Holocene
Hypsithermal. Repeated occupation of sites, features such as rock-lined hearths and roasting
pits, and grinding tools reflect intensive plant processing and the cyclical exploitation of
resources. Bison were hunted on a smaller scale than previously, with greater reliance on
small mammals, mussels, and fish. Stone tools were often thermally cured, and included
distinctive stemmed and notched projectile points. The Mesoindian period is traditionally
divided into Early (8500-6500 BP), Middle (6500-4500 BP, and Late (4500-2500 BP)
periods.
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Plains Woodland

Archaeologists in Kansas use the term Early Ceramic to describe Woodland cultural
components. Incipient horticulture was the adaptation type associated with this period,
marked by the introduction of cultigens in the Central Plains. Evidence for semi-permanent
villages, increased reliance on wild and domestic plants, widespread use of ceramics, and
elaborate burials reflect the more sedentary lifestyle of Woodland cultures. Small game
remained essential in subsistence. Tool assemblages are distinguished by small, corner-
notched projectile points, which suggest invention of the bow and arrow.

Plains Village

Horticulture, supplemented by hunting and gathering, was the adaptation type associated with
Village societies. Gardening tools were recognized in artifact assemblages, along with
triangular arrowpoints for hunting and pottery types that in Kansas serve to denote this period
as the Middle Ceramic. Villager cultures are often identified in lowland terraces of waterways
where gardening was viable. The Pomona culture variant is associated with watersheds in
southeastern Kansas. Distinguishing traits include shell- tempered pottery and a scarcity of
cultigen remains such as maize, possibly reflecting less dependence on farming than in other
Villager cultures (Logan 1996:123-125; Brooks 1989:88-89).

Protohistoric

This period was defined by transitory contacts of European explorers in the Central Plains,
substantiated by little or no historical documentation. Lifeways were subsumed under the
Plains Village adaptation type, but distinctive Late Ceramic archaeological complexes were
identified, including the Great Bend aspect with sites in south-central Kansas. Great Bend
manifestations likely represent the proto-Wichita villages encountered by Francisco Coronado
in 1541 (Hofman 1989:93-95). Proto-Wichita sites are also identified in north-central
Oklahoma (Bell, Jelks, and Newcomb 1967).

Historic

The Reservation Period (1825-1900) was marked by the displacement and resettling of Native
American tribes throughout the greater study region. Between 1825 and 1835 reserves were
established for the Osage and New York Indians in southeast Kansas. The Cherokee Nation
was created in northeastern Oklahoma in 1828, soon thereafter incorporating the Quapaw and
Seneca tribes. After the Civil War the area was further divided into reserves for the Peoria,
Ottawa, Wyandotte, and others. From 1838 to 1871 the Neosho Agency held jurisdiction over
all tribes but the Cherokee (Harris 1965). Between the 1830s and 1850s Anglo-Americans
legally occupied tribal lands to operate mission schools, trading posts, ferries, mills, and
blacksmith shops (Tracy 1970:174-177; Harris 1965:42-43).

The early part of the American Period (1850-present) is marked by increasing Anglo-
American land speculation and enhanced military supply lines through the study region that
connected Fort Gibson, Fort Scott, and Fort Leavenworth during the Civil War. Pioneer
settlement of homesteads and towns began in earnest in southeastern Kansas during the 1860s
following the removal of Native American tribes to Oklahoma. This trend was somewhat
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delayed in northeastern Oklahoma where the Cherokee Nation maintained a loose hold on
sovereignty. By the 1890s, however, towns such as Miami and Ottawa were firmly rooted
(Benedict 1922; Nieberding 1983).

3.9.2 Previous Investigations

Forty-eight archaeological sites have been recorded over the past 30 years in the area of
potential effects (1035.0-1045.0- foot elevation) around JRL (Table 3-19). Comprehensive
investigations have been published in: Appraisal of'the Archaeological Resources of the John
Redmond Reservoir (Witty 1961 ), Salvage Archaeology of the John Redmond Lake (Witty
1980), Archaeological Investigations in the John Redmond Reservoir Area (Rogers 1979),
Archaeological Investigations at John Redmond Reservoir, East-Central Kansas, 1979 (Thies
1981), and John Redmond Reservoir Historic Properties Management Plan (Anonymous
1997). More recently, a Phase 1I shoreline survey was undertaken by e2M in 2000 with results
presented in An Archaeological Survey o/fJohn Redmond Reservoir (Rust 2001 a). The survey
was followed by Phase III test excavation and evaluation of selected sites by e2M in 2001
(Rust 2001 b).

A review of Historic Preservation Management Plan (HPMP) Database files prior to the e2M
fieldwork indicated that 27 of the 47 sites had been destroyed, mitigated, or deemed
insignificant. Site revisitation during the Phase I survey determined that an additional 15 sites
had been destroyed (in most cases by flooding) or currently lacked evidence of significance.
Six sites, three of which were discovered in 2000, were the focus of Phase III investigations in
2001. Historic sites 14CF101, 14CF102, 14CF103, and 14CF105, and prehistoric sites
14CF311 and 14CF313 (these last two now defined as one site) are considered eligible for
nomination to the National Register of Historic Places (NRHP). Site 14CF 104 was tested and
considered ineligible.

Thirty-one sites have been recorded in the area of potential effects downstream of JRL (Table
3-20). These were inventoried during record searches at Kansas State Historical Society.
Center for Historical Research in Topeka, the Oklahoma Archaeological Survey in Norman,
and the State Historic Preservation Office in Oklahoma City. State archaeological site and
survey forms were collected from these agencies, along with locations of properties indicated
on historical General Land Office (GLO) maps of Kansas (1878) and Oklahoma (1898).
Archival research was undertaken at the Kansas State Historical Society Archives, the Kansas
Collection at the University of Kansas in Lawrence, and the Western History Collection at the
University of Oklahoma in Norman. Only one comprehensive survey has yet been undertaken
in the area of effect: An Assessment of Prehistoric Cultural Resources of the Neosho (Grand)
River Valley (Schmits 1973). Unlike the JRL sites, many of the downstream sites lack recent
first-hand assessment.

The six JRL and 31 downstream sites are briefly described below under the appropriate
period. General locational information for these 37 sites may be found in the Cultural
Resources Appendix G, Exhibit A.

3-75



Table 3-19. Sites Around John Redmond Lake

Site Status Reference

14CF027 Not Significant Rogers 1979
Destroyed HPMP 1997

14CF037 Not Significant Rogers 1979
Destroyed HPMP 1997

14CF041 Not Significant Rogers 1979
Destroyed HPMP 1997

14CF047 Not Significant Rogers 1979

Destroyed HPMP 1997

14CF101 Eligible Rusto200 1b
14CF102 Eligible Rust 2001b

14CF103 Eligible Rust 2001 b
14CF104 Ineligible Rust 2001b

14CF105 Eligible Rust 2001b
14CF302 Destroyed Rust 2001a

14CF303 Destroyed Rust 2001a
14CF311 Eligible Rust 2001 b (forthcoming)

14CF313 Eligible Rust 2001b

South extension of current 14CF311 Wilmeth 1960 (KSHSSR)

14CF314 Not Significant Witty 1961
Destroyed HPMP 1997

Theis 1979
14CF319 Not Significant Wilmeth 1960 (KSHSSR)

Rust 2001 a

Not Significant Wilmeth 1 960 (KSHSSR)

14CF320 Theis 1979
Destroyed HPMP 1997

14CF321 Not Significant Witty 1961

Destroyed HPMP 1997
14CF324 Destroyed Rust 2001 a

Not Significant Witty 1961
14CF325HPMP 1997

Destroyed Rust 2001a

14CF326 Destroyed Rust 2001a

Witty 1961
14CF327 Not Significant Theis 1983 (KSHSSR)

HPMP 1997

14CF330 Mitigated Witty 1980
Destroyed Rust 2001a

14CF331 Mitigated Witty 1980
HPMP 1997

14CF333 Not Significant Witty 1961

Rust 2001a

14CF343 Destroyed HPMP 1997

Theis 1979
14CF350 Not Significant HPMP 1997
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Site Status Reference

Maul 1979 (KSHSSR)
14CF351 Not Significant HPMP 1997

Rust 2001a

Theis 198114CF352 Not Significant HPMP 1997

14CF353 Not Significant Theis 1981

Destroyed HPMP 1997
14CF354 Destroyed HPMP 1997

14CF355 Destroyed HPMP 1997

Theis 1981
14CF356 Not Significant HPMP 1997

Theis 1981

14CF357 Not Significant Rust 2001b

14CF360 Not Significant Theis 1981

Destroyed HPMP 1997

14CF361 Not Significant Theis 1981
Destroyed HPMP 1997

Theis 1981
14CF362 Not Significant HPMP 1997

Theis 1981
14CF363 Not Significant. HPMP 1997

14CF364 Not Significant Theis 1979
Destroyed HPMP 1997

14CF365 Not Significant Theis 1981
Destroyed HPMP 1997

14CF369 Not Significant Rust 2001 b

Theis 198114CF389 Not Significant HPMP 1997

14CF390 Not Significant Theis 1981
Destroyed HPMP 1997

Theis 198114CF391 Not Significant HPMP 1997

Theis 1981

14CF1316 Not Significant HPMP 1997

Destroyed Rust 200 Ia

Theis 1981
14CF1318 Not Significant HPMP 1997

Destroyed Rust 2001a

14CF1329 Not Significant Theis 1983 (KSHSSR)
Destroyed HPMP 1997

14CF1335 Destroyed Rust 2001a

14CF1336 Destroyed Rust 2001a

KSHSSR = Kansas State Historical Society Site Report
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Table 3-20. Sites Downriver of John Redmond Dam

SITE
(N-S BY Reference SUMMARY DESCRIPTION

COUNTY)

14CF8 Schmits 1973 Prehistoric: hearths in riverbank

14CF9 Schmits 1973 Prehistoric: lithic and burned stone deposit in riverbank
14CF10 Schmits 1973 Prehistoric: lithic and burned stone deposit in riverbank
14CF1 1 Schmits 1973 Prehistoric: mussel and charcoal deposit in riverbank
14CF12 Schmits 1973 Prehistoric: lithic and animal bone deposit, in riverbank
14CF13 Schmits 1973 Prehistoric: lithic and burned earth deposit in riverbank
14AN6 Schmits 1973 Prehistoric: animal bone and lithic deposits in riverbank
14NO6 Schmits 1973 Prehistoric: hearths and lithic deposits in riverbank
14NO7 Schmits 1973 Prehistoric: pottery and animal bone deposits in riverbank

14N08 Schmits 1973 Prehistoric: bone and burned earth deposit in riverbank
14N09 Schmits 1973 Prehistoric: hearth in riverbank
14NO10 Schmits 1973 Prehistoric: mussel and charcoal deposits in riverbank
14N01l1 Schmits 1973 Prehistoric: lithic scatter on top of riverbank

Historic: nails, glass, china on top of riverbank

14NO376 KSHSSR 1976 Prehistoric: hearths and bison bone in riverbank
14NO398 KSHSSR 1994 Prehistoric: burials and lithics in riverbank
14LT9 Schmits 1973 Prehistoric: lithic deposit in riverbank
14LT10 Schmits 1973 Prehistoric: lithic and charcoal deposits in riverbank
14LT11 Schmits 1973 Prehistoric: hearth and burned earth deposit in riverbank
14LT12 Schmits 1973 Prehistoric: mussel and charcoal deposit in riverbank
14LT355 KSHSSR 1991 Prehistoric: hearth and lithic deposit in riverbank

14CH60 Schmits 1973 Prehistoric: lithic and charcoal deposit in riverbank
14CH61 Schmits 1973 Prehistoric: lithic and burned stone deposit in riverbank
14CH62 Schmits 1973 Prehistoric: described as thin occupation level in riverbank

GLO 1 GLO Map 1898 Historic: sawmill

GLO 2 GLO Map 1898 Historic: structure
Bridge 1 King 1993 Historic: Pratt-type bridge, 1901
Bridge 2 King 1993 Historic: mixed truss type bridge, 1916

OHSS- Oklahoma Historical Historic: Pooler Ferry
OT10 Society 1958

GLO 3 GLO Map 1898 Historic: Berry Ferry
GLO4 GLO Map 1898 Historic: structure
GLO 5 GLO Map 1898 Historic: structure

KSHSSR = Kansas State Historical Society Site Report

3.9.3 Prehistoric Resources

Two prehistoric sites (now combined as one) were identified within the area of potential
effects around JRL. Twenty-three prehistoric sites were identified in the area of potential
effects downstream. [Note: in the discussion, KSHSSR = Kansas State History Society Site
Report.]
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Paleoindian

Although potential for the discovery ofPaleoindian sites in alluvial settings of the Central
Plains is great (Holfman, Logan, and Adair 1996:208), components of this period are not
reported within the areas of potential effects. Twelve prehistoric sites on the Neosho River
bank are, however, of unassigned date.

Mesoindian

JRL site 14CF311/313 yielded Mesoindian surface artifacts (side-notched projectile points,
thermally cured cherts) in addition to later prehistoric lithic and ceramic artifacts. Part of the
site area is overlain by historic activity. Limited subsurface testing was negative, but the
extent of the surface material shows potential for a large, possibly long-term occupation area
(Rust 2001b, Witty 1961, KSHSSR 1960).

Nine sites on the Neosho River bank are believed to be of Mesoindian date, with an additional
site designated as Mesoindian or Woodland. Sites 14CF 12, 14CF 13, 14NO6, 14LT9,
14CH60, and 14CH61 are all identified as occupation levels visible in riverbanks, occurring
as charcoal layers with burned earth in association with Mesoindian stone tools, and
sometimes animal bone (Schmits 1973). Limited test excavation was conducted at 14NO398,
reported as a human bone bed in a riverbank context (KSHSSR 1994). The deposit contained
burned stone, and is thought to be a secondary burial. A comer notched or stemmed projectile
point is dated to Late Mesoindian or Plains Woodland. Sites 14CF8 (Schmits 1973), 14LT355
(KSHSSR 1991), and 14NO376 (KSHSSR 1976) are dated to the Late Mesoindian period.
The first two sites consist of stone-lined hearths and stemmed projectile points discovered in
riverbanks; the feature at 14LT355 produced a radiocarbon date of 3480 ± 70 BP. 14NO376
was exposed in a bank during channel straightening operations, and is described as two
superimposed hearths, one associated with bison bone.

Plains Woodland (Early Ceramic)

One Woodland/Early Ceramic site is reported on the Neosho River bank, and one additional
site is designated Mesoindian or Woodland. Site 14NO7 is described as six occupation levels
of charcoal and burned earth visible in an eroding riverbank context. Cordmarked pottery was
recovered from one level; another yielded burned animal bone (Schmits 1973). The secondary
burial at 14NO398 is described under the above Mesoindian discussion.

Plains Village

In addition to Mesolithic artifacts, JRL site 14CF311/313 produced Pomona Villager lithics,
including a drill fragment, and a potsherd (Witty 1961, Rust 2001b) The only site of this
period known to have existed in the area of potential effects downstream, 14LT380, has been
mitigated and destroyed (.KSHSSR 1998).

Protohistoric

Protohistoric sites are not well documented in the JRL area (Rust 2001 a: 16). Downstream, a
collector located two blue, glass beads (findspot 14LT600 in KSHSSR 1982) near the
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riverbank. Similar beads are described from Protohistoric contact contexts (Hofman 1989:95),
but because the provenance of the finds would be difficult to verify and no other material is
reported, the findspot is not deemed significant.

Unassigned Prehistoric Sites

Twelve sites on the Neosho River bank are not assigned to specific prehistoric periods, either
because of a lack of diagnostic artifacts or uncertainties in classification. Sites 14CF9,
14CFl0, 14CFII, 14AN6, 14NO8, 14NO9, 14NO10, 14NO11, 14LTIO, 14LTII, 14LT12,
and 14CH62 are described as single or multiple occupation levels of charcoal, burned earth,
and burned stone containing (variably) animal bone, burned mussels, and stone artifacts
including projectile points, scrapers, and flakes. Stone-lined hearths are identified at sites
14NO9 and 14LT I1 (Schmits 1973).

3.9.4 Historical Resources

Four historic sites are identified in the JRL area of potential effects. Nine historic sites are
recorded along the Neosho River banks, five of which were documented on 1898 GLO maps
for Oklahoma. Sites discussed are organized according to historic adaptation types as
presented by Lees (1996:140-49).

Resettled Native A merican Adaptation

Site OHHS-OTIO on the Neosho River bank was reported by the Oklahoma Historical
Society (1958), and further discussed in Nieberding (1983:11, 267). Known as Pooler Ferry,
the Neosho crossing was reportedly established in 1870 by Moses Pooler to serve those in
Ottawa Reservation. The physical integrity of the site is not reported in either source. Pooler
also established a trading post and post office in 1882 at his home site approximately half a
kilometer to the northeast. Sites related to the lifeways of resettled Native Americans are
poorly represented in the archaeology of the region (Lees 1996:144-45).

Transportation Adaptation

Pooler Ferry (OHHS-OTI0) also holds broader relevance to historic transportation. The Old
United States Military Trail, established in 1828 from Fort Leavenworth to Fort Gibson,
crossed the Neosho River at this location. This same route was traversed by the first longhorn
cattle drive through Indian Territory in 1867. Nieberding notes that "until recently, ruts made
from the wagon trail wheels were still in evidence" at the crossing (1983:11,189). Another
Neosho River ferry operation in Ottawa County, GLO 3, was marked on the 1898 GLO map
as "Berry Ferry," but supporting documentation has not yet been located. Also in Ottawa
County are two bridges on USACE property that have been determined eligible for listing in
the NRHP. Bridge 1 (ODT # 58E0062N4510004) is the oldest Pratt through-type bridge in
Oklahoma, constructed by Midland Bridge & Iron Co. of Kansas City, Missouri (MO), in
1901. It originally functioned as a toll bridge, and was located at a traditional fording area
known as the Turkey Track Trail, reputedly crossed by the Dalton Gang and other outlaws.
The bridge was moved in 1921 to its present location at Stepps Ford. Bridge 2 (ODT #
58N4590E0160005) is a mixed truss type bridge, constructed by Missouri Valley Bridge &
Iron Co. of Leavenworth, KS in 1916 (for bridges, see J. King 1993).
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Industry Adaptation

Site GLO 1 in Craig County, OK was marked on the 1898 GLO map as a riverside sawmill in
a rural setting. Small rural industries are poorly documented in the Central Plains generally
(Lees 1996:149). One of the few sawmill publications is of Shawnee Mill in eastern Kansas,
which served the Shawnee between 1835 and 1844 (M. King 1996). It is possible that the
GLO I mill similarly operated for the Quapaw or Cherokee, but the GLO date makes it
equally likely that it served a pioneer community. Three structures are indicated on the GLO
immediately upstream; there is no indication if these represent Native or Anglo-American
holdings. The physical integrity of the site is unverified.

Rural Settlement Adaptation

Four sites in this category have been investigated in the JRL area of potential effects (Rust
2001a: 41-56, Rust 2001b). Sites 14CF101, 14CF102, 14CF103, and 14CF105 lie within
close proximity to each other and are remnants of the historic Otter Creek community
(Pleasant Township), which was first settled in 1858. Phase III test excavations on the first
three sites, all originally farmsteads, revealed in situ courses of stone foundation walls
associated with deep deposits of artifacts. More than 2,000 artifacts were recovered from four
excavated units. Preliminary analysis, combined with historical research and extensive oral
interviewing of living descendants, suggest 14CF 101 and 102 n"y date to circa 1860, and
14CF 103 to the 1880s. 14CF 105 preserves substantial surface remains, and an early phase
probably also dates to the late 19th century.

Downriver sites in this category are: 14NO1 1 in Neosho County, KS; GLO 2 in Craig
County, OK; and GLO 4 and GLO 5 in Ottawa County, OK. Only the first site is documented
archaeologically as a surface scatter including nails, china, and glass on the top of the
riverbank; the investigator was informed that a 19th century farmhouse once stood on the site.
The GLO sites included here are in isolated settings and were unlabeled on the 1898 maps.
Because non-residential facilities or services tend to be identified as such, it is likely that
these represent farmsteads of Native American or Anglo-American holdings. Published
examples of excavated 19th century farmsteads in Oklahoma are scarce (for a list of published
historic sites, see Hays, Brooks, and Hofman 1989:101-105).

3.10 Hazardous, Toxic, or Radiological Wastes

This section describes existing conditions within the JRL project area with regard to potential
environmental contamination on the site, or that may enter the site, via surface water and the
sources of releases to the environment. Contaminant pathways have been identified by the
USFWS (Blackford 1999 in FHNWR 2000) and radiological analyses are conducted by
WCGS (KDH&E 2001), using portions of the JRL site as controls.

A recent Contaminant Assessment Process (CAP) was completed by the USFWS for FHNWR
and radionuclides are monitored for the WCGS, including sites within and near JRL
(FHNWR 2000, KDH&E 2001). The most likely pathways for contaminants to enter JRL are
through runoff water and the activities associated with agriculture, flood control, and public
recreation (Blackford 1999 in FHNWR 2000). Radionuclides could enter the JRL
environment via air or water pathways (KDH&E 2001). The highways and roads, railroads,
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and oil and gas pipelines in the vicinity could also provide sources of contaminants to the
project site.

Because the FHNWR is an overlay on the JRL flood control lands, flooding is common
during the spring and fall seasons. On average, flooding of the FHNWR Occurs as follows:

* Entire refuge flooded (95% of refuge lands), occurs one in ten years;
* Severe refuge flooding (75% of the refuge lands), occurs one in seven years;
* Moderate refuge flooding (50% of the refuge lands), occurs one in four years; and
* Minor refuge flooding (25% of the refuge lands), occurs annually.

Since establishment in 1966, the entire refuge (95%) has been flooded more frequently than
one in ten years, e.g., 1973, 1985, 1986, 1993, 1995, 1998, and 1999 (Blackford 1999 in
FHNWR 2000). Floodwater can bring contaminants to the project site and are a major
contaminant pathway. Some sources of contaminants potentially carried in floodwater from
the drainage basin include: 1) municipalities (Emporia, Neosho Rapids, Hartford, etc.,) which
have sanitary sewage, automobile parts manufacturing, a slaughterhouse and meat packing
plant, commercial bakery, dog food plant, and petroleum product storage facilities; 2)
agricultural land where livestock feedlot runoff and chemicals used for fertilizer, weed
control, and insect control are applied, and sediments are washed from fields, and 3) lead
deposited historically through hunting and fishing activities.

A summary of contaminant issues identified in Blackford (1999 in FHNWR 2000) includes:

* Chlordane compound concentrations in fish sufficient to result in consumption
advisories annually;

* Fish kills associated with livestock feedlot runoff during the 1970s;
* Biota samples containing levels of PCB, atrazine, heavy metals (lead, mercury, and

arsenic);
* Sediment samples containing lead;
* Detection of strong chemical/pesticide odors by onsite personnel following

precipitation eve nts during the spring planting season;
* Surface water analyses that identified triazines, 2,4-D, and alachlor;
* All drainages are turbid; and
* Eagle Creek has documented heavy metal concentrations and a livestock feedlot is

currently in operation on its banks, updrainage of JRL.

Environmental radiation data collection has occurred at the WCGS since 1984, one year prior
to operation in 1985 (KDH&E 2001). The purpose of the operational environmental radiation
surveillance program is to detect, identify, and measure any radioactive material released to
the environment in effluents resulting from the operation of WCGS. Samples are taken of air;
direct radiation monitoring; surface water; ground water; drinking water; milk; sediment and
soil; fish, game animals, and domestic meat; and terrestrial and aquatic vegetation. The
samples taken on the JRL project site are used as controls and are collected at Hartford, KS
(air), JRL (aquatic vegetation, sediments), and the Neosho River below John Redmond Dam
(fish, surface water). A total of 1,088 samples were collected during 2000 at WCGS (KDH&E
2001).
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The results of direct radiation monitoring show no significant changes from preoperational
data. Airborne sample analyses show no radionuclides attributable to the operation of WCGS
were present above the lower limits of detection. Further, analyses of terrestrial vegetation,
soil, milk, grain, and vegetable samples show no radionuclides present that are attributable to
the operation of WCGS.

Elevated readings of radionuclides were determined for surface water, sediment, and fish
(KDH&E 2001). The beta emitter tritium (H-) concentration for water samples collected in
Coffey County Lake was 16,678 picoCuries per liter (pCi/I) or 83 percent of the National
Primary Drinking Regulation maximum contaminant level of 20,000 pCi/I. All other surface
water, ground water, and drinking water samples collected show no radionuclides present
attributable to the operation of WCGS.

Sediment samples have been excellent indicators for long-term buildup of fission and
activation product activity levels in Coffey County Fishing Lake (KDH&E 2001). The highest
activation product activity observed during 2000 was 816 ± 37 picoCuries per kilogram
(pCi/kg)-dry Cobalt-60 (Co6 0 ) from a Coffey County Fishing Lake bottom sediment sample.
The highest fission product activity during 2000 was 680 ± 200 pCi/kg-dry Cesium- 137
(Cs' 37) from a Coffey County Fishing Lake shoreline sediment sample. Of 45 fish samples,
two showed notable radionuclide concentrations. A composite sample of walleye collected at
the Ultimate Heat Sink of Coffey County Fishing Lake resulted in 41 ± 16 pCi/kg Cs'13 7. The
highest Hf tissue concentration was 11,003 pCi/kg-wet in a smallmouth buffalo sample taken
from the lake discharge cove. No other radionuclides attributable to WCGS operation were
found. The regulatory limit set for a citizen in terms of projected dose equivalent, is 100
mrem/yr. Using the results for Co6 0 and Cs137 reported above, an averaged-sized man
consuming 21 kg/year (46.2 lbs./year) of contaminated fish would receive a committed
effective dose equivalent of 0.058 mrem, far below the regulatory limit (KDH&E 2001).
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4.0 ENVIRONMENTAL CONSEQUENCES

4.1 Introduction

This section examines potential environmental consequences of the proposed action and
alternatives on the nine resource areas identified in the affected environment section of this
document: geology and soils; hydrology and water resources; biological resources; air quality;
aesthetics; prime or unique farmlands; socioeconomic resources; cultural resources; and
hazardous, toxic, and radiological wastes. For each resource area, consideration is given to
whether potential environmental consequences would result from the proposed action or
alternatives and whether they are short term or long term, mild or significant, and adverse or
beneficial. Consideration of potential cumulative effects is also presented.

As defined by NEPA, significant impacts are those that have the potential to significantly
affect the quality of the human environment. "Human environment" is a comprehensive
phrase that includes the natural and physical environments and the relationship of people to
those environments (40 CFR 1508.14). Whether or not a proposed action "significantly"
affects the quality of the human environment is determined by considering the context in
which it will occur and the intensity of the action. The context of the action is determined by
studying the affected region, the affected locality, and the affected interests within both.
Significance varies depending upon the setting of the proposed action (40 CFR 1508.27). The
intensity of an action refers to the severity of the impacts, both regionally and locally. The
level at which an impact is considered significant varies for each environmental resource area.

The area, or region of influence for an action, is defined for each environmental resource
based upon the areal extent that would be affected directly or indirectly by the proposed
action. The determination of the region of influence is based upon guidance provided by
regulatory agencies or professional judgment.

4.2 Geology and Soils

Geology and soil resources for an area consist of the surface and subsurface soils and
bedrock, and their respective physical characteristics. Concerns relating to geology and soil
resources include the impacts of an action that would result in geologic or soil related hazards,
i.e., subsidence, land sliding, erosion, expanding or collapsing soils and bedrock, and seismic
activity. In addition, the limiting of access to mineral resources, unique geologic features, or
paleontological resources are also areas of concern.

Topography is the change in elevation over the surface of an area, and is generally the product
of the geology and soil resources for a given area. Therefore, effects on topography are also
included under this geology and soil resources section.
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Table 4-1. Environmental Resources and Region of Influence

Environmental Resource Region of Influence (No Region of Influence Region of Influence Re
Action Alternative) (Dredge John Redmond (Phased Pool Storage (PI

Lake) Reallocation) St

Geology and Soils No region of influence. Sediment disposal area. John Redmond Lake and Jot
downriver effects. do)

Hydrology and Water John Redmond Lake. John Redmond Lake and John Redmond Lake and Jot
Resources downriver effects. downriver effects. do)
Biological Resources No region of influence. Upriver, John Redmond Upriver, John Redmond Up

Lake, and downriver Lake, and downriver Lal
effects. effects. effE

Air Quality No region of influence. John Redmond Lake No region of influence. No
vicinity.

Aesthetics No region of influence. Sediment disposal area, John Redmond Lake. Jot
John Redmond Lake, and
downriver effects.

Prime or Unique No region of influence. Sediment disposal area. Upriver, John Redmond Up
Farmlands Lake, and downriver Lai

effects. eff(
Socioeconomic Allen, Anderson, Bourbon, John Redmond Lake Allen, Anderson, Bourbon, Alk
Resources Cherokee, Coffey, vicinity, and Coffey and Cherokee, Coffey, Boi

Crawford, Labette, Lyon, Lyon Counties, Kansas Crawford, Labette, Lyon, Co
Neosho, Wilson, and Neosho, Wilson, and Lat
Woodson Counties, Woodson Counties, Wil
Kansas Kansas Coý

Cultural Resources John Redmond Lake, and John Redmond Lake, and John Redmond Lake, and Jot
downriver effects. downriver effects. downriver effects. dov

Hazardous, Toxic, or No region of influence. Sediment disposal area, No region of influence. No
Radiological Wastes John Redmond Lake, and

downriver effects.
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No Action Alternative

Potential effects on geology and soil resources through the implementation of the No Action
Alternative are precluded by the fact that the No Action Alternative for JRL does not involve
any activities that would contribute to changes in existing conditions. There would be no
short- or long-term, insignificant or significant, beneficial or adverse effects on geology or
soil resources as a result of implementing the No Action Alternative.

Dredge John Redmond Lake

The two expected methodologies for dredging the conservation pool are the excavation and
hauling of sediments offsite or siphoning of sediments to a location downriver of John
Redmond Dam. Depending on the method selected for dredging activities, the Dredge John
Redmond Lake Alternative would result in potential effects on geology and soil resources
regarding the placement of dredge materials. If the disposal area is offsite, the selected
location for the dredge materials would potentially bury geology or soil resources not
identified under the Affected Environment section of this document; resulting in long-term,
adverse effects, the significance of which would be dependent upon the geology or soil
resource. The dredge method incorporating siphoning would not result in short- or long-term,
insignificant or significant, beneficial or adverse effects on geology or soil resources. Over the
long term, the siphon dredge method would be most similar to the natural sediment
transportation effects of the Neosho River.

Phased Pool Storage Reallocation

As indicated in the Affected Environment section of this document, the JRL site is not in the
vicinity of geologic or soil related hazards, i.e., subsidence, land sliding, erosion, expanding
or collapsing soils and bedrock, and seismic activity. Nor are there any mineral resources,
unique geologic features, or paleontological resources identified in the vicinity of JRL. The
majority of the soils in the vicinity of the Neosho River valley are delineated as potentially
unique or prime farmlands, and raising the JRL conservation pool would result in flooding
approximately 405 acres of such soils (Figure 4-1).

However, the conservation pool is currently allowed to remain at the final phased pool
storage-reallocation elevation of 1,041.0 feet above sea level for a period of at least three
months annually, thereby compromising the use of these soils as unique or prime farmlands
already. This was iterated by the USDA-NRCS as well, in their response to the FPPA
coordination letter submitted for this project (Appendix E). In addition, these soils are
currently being intermixed with sediments of the Neosho River due to wave action and
flooding under the present JRL conditions.
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Figure 4-1. Soils Affected by the Pool Raise to 1,041.0 Feet
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Potentially unique and prime farmland soils are located downriver of JRL in the Neosho River
valley. The Phased Pool Storage Reallocation Alternative would reduce the flood control
capacity of the John Redmond Dam by 3.18 percent, resulting in minor increased flooding of
these soil resources; however, effects of the flooding of these soils would be negligible. Based
on the nature of the geology and soil resources associated with the JRL site and vicinity,
implementation of the Phased Pool Storage Reallocation Alternative would result in long-
term, insignificant, adverse effects both within the conservation pool and downriver of JRL.

Proposed Action: Storage Reallocation

The Proposed Action: Storage Reallocation would result in the same geology and soil
resources environmental consequences as the Phased Pool Storage Reallocation Alternative;
therefore, this action would result in long-term, insignificant, adverse effects both within the
conservation pool and downriver of JRL.

4.3 Hydrology and Water Resources

Hydrology and water resources for an area consist of the surface and ground water within a
region. Environmental concerns pertaining to hydrology and water resources include the
availability, quality, and quantity of surface and ground water; and control of floodwaters.

Hydrology and water resources issues identified during the scoping meetings and agency
coordination included the following comments:

* The need to remove the logjam at the inlet of John Redmond Lake.
* Include seasonal pool management plan in the storage reallocation study.
* The way the USACE operates John Redmond Dam is causing riverbank erosion.
* Detention ponds should be built upriver from John Redmond Lake to trap sediments.

No Action Alternative

The potential effect on hydrology and water resources through the implementation of the No
Action Alternative is a decrease in availability of surface water resources for the State of
Kansas. Currently, the sediment load in JRL is as predicted; however, sediment has been
inequitably distributed between the flood and conservation pools for the life of the John
Redmond Dam project, resulting in a greater decrease in the conservation pool and ultimately,
of the water supply storage capability of JRL. USACE has an agreement with the State of
Kansas for water storage for industrial and municipal uses, and as the sediment continues to
accumulate in the conservation pool at JRL, the storage capacity is diminishing, thereby
reducing the availability of water for the State of Kansas. At the current sedimentation rate,
the conservation pool at JRL will be unable to store enough water to meet the requirements of
the State of Kansas by the end of the life of the dam. The inability of JRL to store adequate
water volume would result in a long-term, significant adverse effect on water resources for the
State of Kansas.
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Dredge John Redmond Lake

The Dredge John Redmond Lake Alternative would potentially result in both beneficial and
adverse effects on hydrology and water resources for JRL. The beneficial effect would be an
increase in storage capacity of the dam thereby creating a greater availability of surface water
resources for the State of Kansas and improved downriver flood control. This alternative
would also allow the USACE to meet their water storage requirement as agreed to with the
State of Kansas. In addition, by not increasing the conservation pool elevation, the John
Redmond Dam would be able to maintain the maximum flood pool volume, minimizing
downriver effects of flooding events on the Neosho River. The effects of implementing the
Dredge John Redmond Lake Alternative would be considered long-term, insignificant and
significant beneficial.

The potential adverse effect of the Dredge John Redmond Lake Alternative is the possibility
of causing potential contamination of lake sediments to become waterborne. Due to the use of
the reservoir as a waterfowl hunting management area, there is a potential for lake sediments
to contain lead from shot, and because JRL lies within an agricultural region, there is the
potential that the lake sediments contain residual contamination in the form of pesticides and
fertilizers from runoff of agricultural lands. Dredging activities would disturb these sediments,
thereby exposing buried or settled contaminants. If contaminated, the dredged sediments
would result in a negative effect on the selected sediment disposal location. The two expected
dredge alternatives are the excavation and hauling of sediments out of the conservation pool
and the siphoning of lake sediments to a location downriver from JRL. Either dredge
alternative would result in the inappropriate placement of potentially contaminated lake
sediments. The Dredge John Redmond Lake Alternative would result in long-term,
insignificant and significant, beneficial (storage capacity and flood control) and short-term,
adverse (water contamination) effects. The significance of these effects would be dependant
upon the contamination level of the sediments.

Phased Pool Storage Reallocation

One of the potential adverse effects on hydrology and water resources through the
implementation of the Phased Pool Storage Reallocation Alternative is a reduction of flood
control capabilities of the John Redmond Dam. Raising the elevation of the conservation pool
to the 1,041.0- foot elevation reduces the current storage capacity of the JRL flood-control
pool by 3.18 percent, causing downriver effects of flooding on the Neosho River to increase.
However, based upon calculations performed by the USACE's SUPER computer program,
the effects of downriver flooding as a result of raising the John Redmond Dam conservation
pool elevation would be negligible (Affected Environment, Section 3.3). John Redmond Dam
controls the surface water runoff from an approximately 3,015-square mile area. The Grand
(Pensacola) Lake (Lake 0' the Cherokees), downriver from John Redmond Dam, controls
surface water runoff from an area of approximately 5,973-square miles, of which 2,958-
square miles comes from uncontrolled drainage sources. Accordingly, approximately 50.5
percent of the surface water flowing to Grand (Pensacola) Lake comes through the John
Redmond Dam and 49.5 percent comes from uncontrolled drainage sources. During a
precipitation event in the Neosho River drainage basin, and assuming an even distribution of
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precipitation throughout, the flooding effects at Grand (Pensacola) Lake would receive an
additional 1.61 percent of runoff if the JRL conservation pool was maintained at an elevation
of 1,041.0 feet. This equates to an additional 0.19 inches per foot of floodwater increase in
backwater elevation.

Historically, flooding on the Neosho River occurred with flooding of agricultural lands
downriver of John Redmond Dam. The resultant downriver floods generally last
approximately six days before the flood waters recede to non-flood conditions. Back water
effects from Grand (Pensacola) Lake (downriver from JRL) floods an unknown amount of
land during these flood events, some of which are used for agricultural purposes. The public
perception is that without maximizing the flood-pool capacity of John Redmond Dam, the
downriver flooding will continue to be of longer duration and potentially of greater
magnitude; however, the increase in downriver flooding would be considered negligible as a
significant portion of the flood water below JRL comes from uncontrolled sources. Therefore,
the effects of loss in flood control capacity at the John Redmond Dam would be long-term,
insignificant, and adverse.

Other potential effects of the implementation of the Phased Pool Storage Reallocation
Alternative include effects on surface water quality and quantity, downriver erosion,
sedimentation, and dam operations. Based upon the current water quality of the inflowing
water to JRL compared to the outflow water quality, an increase in conservation pool
elevation would likely result in a negligible reduction of outflow sediment load and an
insignificant increase in temperature. A decrease in outflow sediment load would potentially
increase the erosion capability of the Neosho River below JRL, causing greater channel
incision and a reduction of fine sediments within the river channel. However, due to the out-
flow sediment load reduction being negligible, the increased erosion capabilities would also
be negligible. Effects on other water quality parameters within JRL would require a more
intense hydrology study and would likely be found to improve negligibly. Currently,
operation of John Redmond Dam involves the reduction in the conservation pool elevation
during winter months from the 1,039.0 to 1,037.0 foot elevation to avoid ice damage to dam
structures. An increase in conservation pool elevation to the 1,041.0-foot elevation would
potentially result in damage to these structures, however, mitigation measures would likely
address this issue.

A potential beneficial effect on hydrology and water resources through the implementation of
the Phased Pool Storage Reallocation Alternative is an increase in the volume of water being
stored at JRL. The USACE has an agreement with the State of Kansas to provide water
storage for industrial and municipal uses annually, and as a result of raising the conservation
pool, would be capable of meeting this water supply commitment through the life of the
project (2014). There would be long-term, insignificant, adverse (flooding, impacts to dam
structure, and increased downriver erosion capabilities), long-term, insignificant, beneficial
(improved reservoir water quality), and long-term, significant, beneficial (increased water
storage) effects on hydrology, or water resources as a result of implementing the Phased Pool
Storage Reallocation Alternative. Effects on the logjam would be negligible, but would likely
result in increased sedimentation of the area as a result of elevated backwater effects.
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Proposed A ction Storage Reallocation

The Proposed Action: Storage Reallocation would result in the same hydrology and water
resources environmental consequences as the Phased Pool Storage Reallocation Alternative;
therefore, this action would result in long-term, insignificant, adverse (flooding, impacts to
dam structure, and increased downriver erosion capabilities), insignificant, beneficial
(improved reservoir water quality), and significant, beneficial (increased water storage)
effects on hydrology or water resources.

4.4 Biological Resources

Biological resources for the JRL area include vegetation resources or land cover types (Figure
4-2), i.e., woodlands, shrublands, and grasslands; wetland resources; wildlife resources;
fisheries and aquatic resources; endangered, threatened, and candidate species, species of
special concern, and sensitive communities; and wildlife refuges and wildlife management
areas. Environmental concerns pertaining to biological resources include the disturbance,
alteration, or destruction of wildlife and plant species and their habitat.

Biological Resources issues identified during the scoping meetings and agency coordination
included the following comments:

* The need to preserve Neosho madtom habitat.
* Determine if the increased conservation pool limit KDW&P seasonal pool

manipulation plans.
* Raising the conservation pool will adversely impact the KDW&P OCWA (1,600

acres) and make it flood more frequently.
* Animals are being forced out of their habitat because of higher water levels (i.e.,

increasing crop damage and increasing car/deer accidents).

In addition, the United States Fish and Wildlife Service prepared a Fish and Wildlife
Coordination Act report (FWCAR) to address potential consequences of the proposed
conservation pool raise. The FWCAR is provided in Appendix F. Finally, a Biological
Assessment (BA) was prepared to address threatened, endangered, and candidate species
listed by the U.S. Fish and Wildlife Service and the KDW&P (Appendix D).

No Action Alternative

Potential effects on biological resources through the implementation of the No Action
Alternative are precluded by the fact that the No Action Alternative for JRL does not involve
any activities that would contribute to changes in existing conditions. There would be no
short- or long-term, insignificant or significant, beneficial or adverse effects on biological
resources as a result of implementing the No Action Alternative.
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Figure 4-2. Land Cover Types Affected by the Pool Raise to 1,041.0 Feet.
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Dredge John Redmond Lake

Potential effects on biological resources through implementation of the Dredge John
Redmond Lake Alternative are both beneficial and adverse. The beneficial effect as a result of
this alternative is the increased water storage capacity of JRL, which in turn would result in
the availability of improved water quality and quantity for downriver releases during drought
conditions in the region of the Neosho River. The ability to release better quality water and
for a longer duration would substantially aid in the preservation of the fisheries and aquatic
wildlife below John Redmond Dam, particularly the benthic macroinvertebrates. This effect is
considered long-term, insignificant, and beneficial.

Potential adverse effects for this alternative include the disturbance of the bald eagle
population that winters at JRL and other wildlife, redistribution of contaminants, potential for
increased exposure risks to wildlife, and increased sediment load of the Neosho River below
John Redmond Dam. Depending on the time of year the dredge activities are performed,
either anticipated dredge alternative would have the potential to disturb the bald eagle
population and other wildlife as a result of the presence and noises of human and heavy
equipment activity. In addition, the lake would likely be drained to a significantly lower level
to accommodate the excavation and haul dredge method, which would temporarily reduce the
fish and waterfowl populations on which the bald eagles feed. Because JRL is not considered
critical habitat for the bald eagle, this effect is considered short-term, insignificant, and
adverse.

An additional adverse effect of this alternative is the potential to expose wildlife to
contaminants that have possibly settled in the lake sediments. Possible contamination of JRL
sediments includes pesticides and fertilizers from agricultural activities and lead shot from
hunting activities. Disturbed sediments would release the contamination into the water, which
could be adsorbed by vegetation and ingested by aquatic wildlife. Waterfowl are particularly
susceptible to the accidental ingestion of lead shot, which can be fatal. Wildlife that feed on
the vegetation, waterfowl, and aquatic species may also ingest toxins. This effect is
considered short-term, insignificant, and adverse.

Dredging, through the siphoning of sediments to a location below JRL, would result in the
same contamination-related adverse effects, but would also include adverse effects as a result
of increased sediment load and potential contaminants in the Neosho River below John
Redmond Dam. The increased sediment load would cover food sources and change riverbed
substrate; thereby affecting spawning beds and benthic macroinvertebrate habitat. The Neosho
madtom, Neosho mucket mussel, and the rabbitsfoot mussel occupy gravel beds below JRL
and prefer gravel bars with minimal silt, and riffles and runs with relatively clear flowing
water. Because this alternative would affect federally threatened and State of Kansas
threatened and endangered species, this effect is considered long-term significant adverse.

The Dredge John Redmond Lake Alternative would have no short- or long-term, significant
or insignificant, adverse or beneficial effects on the following biological resources:
vegetation, wetland, terrestrial wildlife, and wildlife refuges and wildlife management areas.
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Phased Pool Storage Reallocation

Vegetation resources would be adversely affected through the implementation of the Phased
Pool Storage Reallocation Alternative, with the greatest effect being to wetland habitat and
woodland types. Approximately 270 acres of wetland habitat (including moist soil units
managed by FHNWR), 40 acres of grassland, 51 acres of cropland, and 195 acres of
woodland would be inundated by the increase in the conservation pool elevation to the
1,041.0 foot elevation (Figure 4-2). Essentially, the wetlands, consisting of emergent and
shrub-scrub vegetation, would be flooded and the new vegetation would become
predominately aquatic. Because of the importance of wetlands to the ecological system, the
net loss of wetland habitat in excess of one acre is regulated by the federal government,
specifically by USACE, and must be mitigated. Therefore, the loss of up to 270 acres of
wetland would be considered a long-term, significant adverse effect.

Depending upon the depth of water over the inundated grassland and cropland, these
vegetation communities would be drowned and likely altered to either wetland or aquatic
vegetation communities. Both the cropland and grassland vegetative communities are
common in the vicinity of JRL and their loss would be considered long-term, insignificant,
and adverse. The inundation of the flood plain woodland type would result in the drowning of
trees and the creation of snags in either wetland or aquatic vegetation environments.
Currently, existing snags would topple at a faster rate, from one to three years, due to the
inundation from increased water depth and wave action. The newly created snags would stand
for approximately five to eight years before toppling (based on observations of other USACE
reservoirs). The lower shrubs and small trees associated with the woodlands would also be
inundated resulting in additional vegetation loss. The effects on grassland, cropland, and
woodland through the implementation of the Phased Pool Storage Reallocation Alternative
would be considered short- and long-term, insignificant, adverse, with the potential to be
long-term, significant, beneficial if wetland is created through the inundation of the cropland,
grassland, and woodland.

Effects on wildlife resources through the implementation of the Phased Pool Storage
Reallocation Alternative would result from the loss of terrestrial habitat and the increase in
aquatic habitat. The loss of terrestrial habitat around the conservation pool of JRL would have
a short-term, insignificant, adverse effect on large and small mammal populations; shore,
upland game, and passerine bird populations; and reptiles, amphibians, and insects.
Essentially, these wildlife populations would be affected by the decrease in acreage of habitat
until new habitat is created, which would take approximately two to five years to develop and
five to ten years to mature. Unless similar wildlife management techniques, such as pool
elevation management, are employed after the implementation of the Phased Pool Storage
Reallocation the shorebird habitat would be greatly reduced. The increase in aquatic habitat
would have a short-term, insignificant, beneficial effect on waterfowl and bald eagles. The
newly inundated aquatic environment would be rich in nutrients for approximately five to
eight years creating an improved food source for fish and waterfowl.

In addition, the snags generated would provide additional shelter for the waterfowl. The bald
eagles would benefit from increased populations of waterfowl and fisheries as a food source.
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While there would be the toppling of existing snags that the bald eagles use for perches and
roosts, there would be additional perching/roosting areas created through the inundation of
existing woodlands. There would be no effect on terrestrial wildlife downriver from John
Redmond Dam. Impacts on wildlife resulting from the implementation of the Phased Pool
Storage Reallocation Alternative are considered short-term, insignificant, adverse and
beneficial. There would be no short- or long-term, significant or adverse impacts to wildlife as
a result of implementing the Phased Pool Storage Reallocation Alternative.

Effects on fisheries and aquatic resources would occur due to the increase in aquatic habitat
generated through the implementation of the Phased Pool Storage Reallocation Alternative.
The new aquatic habitat would be high in nutrients and provide shelter for fish and aquatic
wildlife for approximately five to eight years (Jirak, pers. com. 2001). The effect on aquatic
wildlife through implementation of the Phased Pool Storage Reallocation Alternative would
be short-term, insignificant, and beneficial. The beneficial effect on fisheries and aquatic
resources in the Neosho River below John Redmond Dam from implementing this alternative
result from the increased water storage capacity of JRL This in turn would result in the
availability of improved water quality and quantity for downriver releases during drought
conditions in the region of the Neosho River. The ability to release better quality water and
for a longer duration would substantially aid in the preservation of the fishery and aquatic
wildlife below the John Redmond Dam, particularly the benthic macroinvertebrates. This
effect is considered long-term, insignificant, beneficial.

As mentioned in the Affected Environment, Section 3-4, of this document, there are several
federally and state listed, threatened and endangered species identified in the vicinity of JRL.
These species include the bald eagle, peregrine falcon, Neosho madtom, western prairie
fringed orchid, Neosho mucket mussel, rabbitsfoot mussel, Ouachita kidneyshell mussel, and
flat floater mussel. Of these species, there is only documentation to support that the bald
eagle, peregrine falcon, Neosho madtom, Neosho mucket mussel, and rabbitsfoot mussel are
located within the affected environment of JRL. The other species have either been extirpated
from the area or do not occur there. In addition, the peregrine falcon only passes through the
project area during spring and fall migration but does not nest there (FHNWR 2000). Effects
on the bald eagle from the implementation of the Phased Pool Storage Reallocation
Alternative are short-term, insignificant, and beneficial, as a result of the increased waterfowl
and fisheries food source. Effects on the Neosho madtom, Neosho mucket mussel, and
rabbitsfoot mussel are associated mostly with the downriver effects on the Neosho River
below JRL, and would include improved water quality and available quantity for release
during drought conditions in the Neosho River valley. The impact on these species as a result
of implementing the Phased Pool Storage Reallocation Alternative would be considered long-
term, insignificant, and beneficial. Minor backwater effects to the Neosho madtom may
occur.

Effects on wildlife refuges and wildlife management areas from implementing the Phased
Pool Storage Reallocation Alternative are described under the vegetation, wildlife, fisheries
and aquatic resources, and federally and state listed threatened and endangered species
sections above, as they apply to the conservation pool and upriver from JRL. Therefore, the
implementation of the Phased Pool Storage Reallocation Alternative would result in short-
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and long-term, insignificant, beneficial and adverse effects and long-term, significant, adverse
effects.

Proposed Action.- Storage Reallocation

Effects on biological resources through the implementation of the Proposed Action: Storage
Reallocation Alternative would result in the same impacts as the Phased Pool Storage
Reallocation Alternative. Essentially, this action would result in the inundation of woodland,
cropland, grassland, and wetland, resulting in existing vegetation loss and establishment of
new vegetation types, particularly aquatic and palustrine wetland vegetation. The impacts
resulting from the proposed action are considered short- and long-term, insignificant,
beneficial and adverse effects and long-term, significant, adverse effects.

4.5 Air Quality

Air quality for an area pertains to the condition of the ambient air whether the result of natural
or man-made causes. Primary concerns regarding air quality are the impacts on ambient air
quality conditions (NAAQS); impacts on attainment or non-attainment areas; and compliance
with local, state, and federal implementation plans, including air emission permits.

No Action Alternative

Potential effects on air quality that would result from the No Action Alternative are precluded
by the fact that the No Action Alternative for JRL does not involve any activities that would
contribute to changes in existing air emissions. There would be no short- or long-term,
insignificant or significant, beneficial or adverse effects on air quality as a result of the No
Action Alternative.

Dredge John Redmond Lake

Depending on the method employed for dredging activities, the Dredge John Redmond Lake
Alternative would result in potential short-term, insignificant, adverse effects on air quality. If
the activities utilized to dredge JRL consist of the excavation and removal of sediments by
hauling, there is the potential to generate particulate matter during the dredging and hauling
activities. This potential is dependent upon the timing of the dredging activities and would
result in the greatest effects during periods of low precipitation. Short- or long-term,
significant, beneficial or adverse effects on air quality are not anticipated as a result of
implementing the Dredge John Redmond Lake Alternative.

Phased Pool Storage Reallocation

Potential effects on air quality through the implementation of the Phased Pool Storage
Reallocation Alternative are precluded by the fact that the Phased Pool Storage Reallocation
Alternative for JRL does not involve any activities that would contribute to changes in
existing air emissions. Short- or long-term, insignificant or significant, beneficial or adverse
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effects on air quality are not anticipated as a result of implementing the Phased Pool Storage
Reallocation Alternative.

Proposed Action." Storage Reallocation

The Proposed Action: Storage Reallocation would result in the same air quality environmental
consequences as the Phased Pool Storage Reallocation Alternative; therefore, this action
would result in no short- or long-term, insignificant or significant, beneficial or adverse
effects on air quality.

4.6 Aesthetics

Aesthetics for a location is the product of the appearance of an area to an individual and is
highly subjective. Aesthetics are often measured by the visual characteristics of a site or the
visibility a location may offer of another site. Potential impacts pertaining to aesthetics
include effects of an action on aesthetic character and visual resources within a site or
surrounding area. The methodology for determining the significance of an action's impact
was based on the identification of sensitive viewsheds, review of site photographs, and
evaluation of topographic alterations. Determination of the significance of an action is based
on the extent of the alteration to landforms, vegetation, natural appearance, and the project's
increased visibility.

No Action Alternative

Potential effects on aesthetics through the implementation of the No Action Alternative are
precluded by the fact that the No Action Alternative for JRL does not involve any activities
that would contribute to changes in existing site conditions. There would be no short- or long-
term, insignificant or significant, beneficial or adverse effects on aesthetics as a result of
implementing the No Action Alternative.

Dredge John Redmond Lake

The two expected methodologies for the dredging effort are the excavation and hauling of
sediments offsite or siphoning of sediments to a location downstream of John Redmond Dam.
Employment of the first expected dredging methodology would result in potential effects on
aesthetics, particularly in the area of excavation and hauling activities and placement of
dredge materials. Depending on the selected location for the excavated sediments, there
would be a potential for effects on aesthetic character and visual resources through the
changing of the topography in the vicinity of JRL. In addition, excavation and hauling
activities would likely result in the temporary drainage of JRL, the creation of temporary haul
roads, and the presence of heavy construction equipment and trucks. Dredging of sediments
through siphoning could potentially result in the creation of a heavy sediment load in the
Neosho River downriver from JRL, and would likely result in the creation of sandbars and
changes in the river course. Effects on aesthetics through the implementation of the Dredge
John Redmond Lake Alternative would be considered, but the sediment placement location
and methodology would need to be reviewed. Short- or long-term, significant, beneficial or
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adverse impacts to aesthetics are not expected as a result of implementing the Dredge John
Redmond Lake Alternative.

Phased Pool Storage Reallocation

Effects on aesthetic character and visual resources through the implementation of the Phased
Pool Storage Reallocation Alternative would primarily be the result of the alteration to
vegetation, particularly regarding inundation of the riparian woodlands near the inlet of JRL.
Currently, the trees associated with this habitat are inundated for a period of approximately
three months annually; however, an increase of the conservation pool elevation to the 1,041.0-
foot elevation would result in the flooding of 195 acres of this woodland. As a result,
inundated woodland stands would drown, leaving snags. These snags would stand for
approximately eight to ten years before they would topple, thereby minimizing the impact to
aesthetic character of the site. On a lesser scale, the lower shrublands, grasslands, and
wetlands along the perimeter of JRL, with particular concentration near the inlet of the
Neosho River, would also be inundated resulting in drowned vegetation; however, because
this vegetation is less visible, this effect would be less of an impact on the aesthetic character
of the site. Impacts resulting from the implementation of the Phased Pool Storage
Reallocation Alternative are considered short-term, insignificant, and adverse. Short- or long-
term, significant, beneficial or adverse impacts to aesthetics are not expected as a result of
implementing the Phased Pool Storage Reallocation Alternative.

Proposed Action. Storage Reallocation

Effects on aesthetic character and visual resources through the implementation of the
Proposed Action: Storage Reallocation would result in the same impacts as the Phased Pool
Storage Reallocation Alternative. Essentially, this action would result in the inundation of
woodlands, shrublands, grasslands, and wetlands, resulting in drowned vegetation. These
impacts to aesthetics would be minimized in approximately eight to ten years when the snags
would topple. The impacts resulting from this action are considered short-term, insignificant,
and adverse. There would be no short- or long-term, significant or adverse impacts to
aesthetics as a result of implementing the Proposed Action: Storage Reallocation.

4.7 Prime or Unique Farmlands

No Action Alternative

Potential effects on prime or unique farmlands through the implementation of the No Action
Alternative are precluded by the fact that the No Action Alternative for JRL does not involve
any activities that would contribute to changes in existing conditions. There would be no
short- or long-term, insignificant or significant, beneficial or adverse effects on prime or
unique farmlands as a result of implementing the No Action Alternative.
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Dredge John Redmond Lake

The two expected methodologies for the dredging effort are the excavation and hauling of
sediments offsite or siphoning of sediments to a location downriver of John Redmond Dam.
Depending on the method selected for the dredging activities, the Dredge John Redmond
Lake Alternative would result in potential effects on prime or unique farmlands; particularly
in the area of the placement of dredge materials. Due to most of the Neosho River Valley
being classified as prime or unique farmlands, the selected location for the dredge materials
would likely bury prime or unique farmlands. The excavation and hauling of lake sediments
would result in a long-term, insignificant, adverse effect because of the abundance of
additional prime and unique farmlands in the area. The dredge method incorporating
siphoning would not result in short- or long-term, insignificant or significant, beneficial or
adverse effects on prime or unique farmlands.

Phased Pool Storage Reallocation

The majority of the soils in the vicinity of the Neosho River valley are delineated as
potentially prime or unique farmlands, and raising the JRL conservation pool would result in
flooding approximately 405 acres of such soils (Figure 4-1). However, currently the
conservation pool is allowed to remain at the final phased pool storage-reallocation elevation
of 1,041.0 feet above sea level for a period of at least three months annually. Therefore the
use of these soils as prime or unique farmlands has already been compromised. This was
iterated by the USDA-NRCS as well, in their response to the FPPA coordination letter
submitted for this project (Appendix E). In addition, these soils are currently being intermixed
with sediments of the Neosho River due to wave action and flooding under the present JRL
conditions. In addition, these soils are currently being intermixed with sediments of the
Neosho River due to wave action and flooding under the present JRL conditions.

Potentially prime or unique farmland soils are located downriver of JRL in the Neosho River
Valley and the Phased Pool Storage Reallocation Alternative would reduce the flood control
capacity of the John Redmond Dam by approximately 3.18 percent, resulting in a negligible
increase in flooding of these soil resources. The effects of flooding these soils would be long-
term, insignificant, adverse. Based on the nature of the prime or unique farmlands associated
with the JRL site and vicinity, implementation of the Phased Pool Storage Reallocation
Alternative would result in long-term, insignificant, and adverse effects downriver.

Proposed Action. Storage Reallocation

The Proposed Action: Storage Reallocation would result in the same prime or unique
farmlands environmental consequences as the Phased Pool Storage Reallocation Alternative;
therefore, this action would result in long-term, insignificant, adverse effects both within the
conservation pool and downriver.
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4.8 Socioeconomic Resources

Potential socioeconomic impacts of the Proposed Action and alternatives include effects on
economic and demographic conditions, recreation, land use, transportation, and agricultural
activities in the Neosho River basin below JRL.

Socioeconomic issues identified during scoping and agency coordination include the
following:

" Potential damage to crops in the vicinity of JRL (both from the raised reservoir level
and from wildlife forced out of FHNWR and OCWA);

" Isolation of farm lands near JRL resulting from increased inundation of easement
lands;

" Damage to land and crops within the Neosho River flood plain below JRL associated
with increased duration and frequency of flood events;

* Effects on recreation resources on JRL, FHNWR, and OCWA;
* Backwater effects on the SH- 130 bridge north of JRL;
* Economic and land-use effects of dredging; and
* Effects on end-users of water sold to the KWO under the No Action Alternative.

4.8.1 Economic and Demographic Conditions

No Action Alternative

Under the No Action Alternative, the role played by JRL in local economic and demographic
conditions would remain unchanged during normal rainfall years. However, during severe
drought years, direct effects of the No Action Alternative would include potential loss of a
portion of the water supply for the CNRB and for KG&E's Wolf Creek Nuclear Power
Generation Station.

Continued siltation of JRL is expected to reduce the water supply capacity of the conservation
pool by 25 percent at the 50-year design life of the reservoir. CNRB contracts for storage of
10,000 acre-feet in Marion Lake, Council Grove Lake, and JRL. JRL stores 3,500 acre-feet of
the total. The reduction of 25 percent of JRL storage capacity at design life would represent a
loss of about 9 percent of the district's total water storage allocation of 10,000 acre-feet
(assuming constant supply levels in the other two lakes). The 21 municipalities and industries
in the district are directly dependent upon water provided from assurance storage during times
of low stream flow. In severe drought years, this 9 percent reduction in water storage could
result in loss of water supply for communities, rural users, and industries in CNRB.
Depending on the severity and duration of the drought, indirect impacts could include
economic distress for commercial and industrial users, hardship for residential users, and a
reduction in the amount of water available for fire suppression and other municipal purposes.

The conservation pool at JRL also stores an annual 9,672 MGY of water supply for use by
KG&E in supplementing the cooling lake at its WCGS. This supplemental source of water is
necessary because evaporation in most years is greater than inflow in the WCGS cooling lake.
The loss of 25 percent of water storage would reduce the amount available to meet the WCGS
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water supply contract by a corresponding amount. Although WCGS has not used its full water
allotment since filling the cooling lake, it has used as much as 74 percent (1991). The 25
percent reduction in water available for cooling purposes at WCGS could reduce KG&E's
ability to operate the plant during years when additional water capacity is needed.

Effects of the No Action Alternative on area economic and demographic conditions would be
short- or long-term, significant, and adverse depending on the severity and duration of a
drought.

Dredge John Redmond Lake

For this assessment, it is assumed that an amount of sediment equal to 25 percent of the
34,900 acre-feet of contracted water storage on JRL, or 8,725 acre- feet would be dredged.
Cost estimates for the Dredge John Redmond Lake Alternative have not been prepared, but a
KWO estimate of dredging costs from small lakes in South Dakota is $5,600 per acre- feet of
sediment removed (Lewis, pers. com. 2001 b). Using this estimate, a total cost of about $49
million could be anticipated for mechanical dredging of JRL. Actual costs could vary
depending on such factors as economies of scale, dredging methods, location of the disposal
area for dredged material, and composition of the sediment. If JRL sediment is found to
contain hazardous substances, the cost of disposal could increase.

The Dredge John Redmond Lake Alternative would result in additional economic activity in
Coffey and Lyon Counties, in terms of direct and indirect employment and income. Direct
employment and income would occur if local contractors and/or workers were selected to
perform portions of the dredging work. Indirect employment and income would result from
local expenditures by dredging contractors and employees for goods and services.

Depending on the location of the sediment disposal site, the Dredge John Redmond Lake
Alternative has the potential to affect land use and transportation conditions in Coffey and/or
Lyon Counties. Dredging activities could negatively affect recreation activities on JRL,
FHNWR, and OCWA by disturbing fish and wildlife and diminishing the quality of the
recreation experience. A reduction in recreation visits would have a corresponding negative
effect on the local tourism and recreation economy. These short-term impacts would be
localized and cease upon completion of dredging activities. In the long term, impacts on
recreation activities would be positive, as water depth to bottom of the lake would increase,
providing additional boating access.

The effects of this alternative on area economic and population conditions would likely be
beneficial although there could be some minor reduction in recreation-related spending in the
county. If local contractors and employees were hired, this alternative would be significantly
beneficial to the area economy in the short term. Over all, the Dredge John Redmond Lake
Alternative would result in short-term, significant, beneficial effects on economic and
demographic conditions
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Storage Reallocation in a Phased Pool Raise

Raising the conservation pool in JRL in a phased pool raise culminating at 1,041.0 feet would
more frequently flood some portions of the USACE-managed lands adjacent to JRL,
FHNWR, and OCWA. Although this flooding may affect certain land uses and activities on
these lands, the phased raise in the conservation pool level would not substantially affect
economic and population conditions in Coffey and Lyon counties. None of the managing
agencies would alter operating levels as a result of the Phased Pool Raise Alternative,
although there may be some replacement of roads and facilities that would be more frequently
inundated. Because the affected roads and facilities are routinely inundated at the 1,041.0- foot
level and above during rainfall impoundment and implementation of the water level
management plan, replacement of roads and facilities is anticipated to be relatively minimal.
Consequently, the affect of the Phased Pool Storage Reallocation Alternative on area
economic and demographic conditions would be long-term, insignificant, and ad'erse.

Proposed Action: Storage Reallocation

The effects of the Proposed Action: Storage Reallocation on local economic and demographic
conditions would be identical to those of the Phased Pool Storage Reallocation Alternative at
the culmination of the pool raise. Therefore, the Proposed Action: Storage Reallocation would
result in long-term, insignificant, adverse effects on economic and demographic conditions.

4.8.2 Land Use

No Action Alternative

The No Action Alternative would not affect land-use conditions as described in Section 3.8.2.
There would be no short- or long-term, insignificant or significant, beneficial or adverse
effects on land use resources as a result of implementing the No Action Alternative.

Dredge John Redmond Lake

Under the Dredge John Redmond Lake Alternative, land use associated with JRL would
remain similar to existing conditions with three possible exceptions. A relatively small portion
of land would be required for a staging area during dredging operations. Staging operations
would displace existing land use for the duration of dredging operations, after which the land
would be reclaimed.

Mechanical dredging would require land for disposal of sediment and perhaps construction of
a haul road. Neither a disposal site or haul route has been identified. Sediment disposal would
displace existing land use for the duration of dredging activities and perhaps permanently,
depending on the reclamation plan for the site.

Land use effects of the Dredge John Redmond Lake Alternative would be short-term,
insignificant, and adverse. However, depending on composition of the sediment, and the
selection of a disposal site and haul route, land-use effects could be long-term, significant,
adverse. These impacts cannot currently be addressed.
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Phased Pool Storage Reallocation Alternative

Based on an assessment of the Kansas Biological Survey (KBS) GIS database, the Phased
Pool Storage Reallocation Alternative would routinely inundate an additional 556 acres of
land surrounding JRL. This would be about 2 percent of the 29,801 acres of land owned by
the USACE when the 1,041.0-foot conservation pool level is reached. At the conservation
pool level of 1,041.0 feet, lands in the following categories would be inundated (Randolph,
pers. com. 2001):

S5 1 acres of croplands,
* 40 acres of grasslands
* 195 acres of woodland,
* 166 acres of water (ponds and streams),
* 270 acres of shrub-scrub, palustrine wetland, and aquatic plant communities.

The 405 acres of potentially farmable land was coordinated with the Natural Resources
Conservation Service (NRCS) using a Farmland Conversion Impact Rating Form (AD- 1006,
1997). Coordination with the NRCS is .required under the Farmland Protection Policy Act
(NRCS 198 1). Correspondence for this coordination is presented in Appendix E.

Although the Phased Pool Storage Reallocation Alternative would result in long-term loss of
these lands for recreation use, wildlife forage, and habitat, the loss represents only a marginal
change over existing conditions. Historically, these lands have been routinely inundated for
periods of up to several months during rainfall impoundment and during implementation of
the JRL water level management plan. The affected land represents a relatively small amount
of the total land area associated with JRL and given the existing frequency of flooding, these
losses would be long-term, insignificant, and adverse.

The 51 acres of croplands affected by the Phased Pool Raise Alternative are routinely flooded
under existing conditions and, therefore, are difficult to lease. Consequently, removal of these
lands from crop production would not substantially affect farming income or economic
conditions in the two-county area, and would only minimally reduce forage for wildlife.

However, lands adjacent to the 1,041.0-foot level, which are less frequently affected by
rainfall impoundment and water level management actions may be more routinely flooded or
flooded for slightly longer periods of time. Such events may temporarily affect the use of the
land for wildlife forage and habitat and for recreation purposes. It also may result in an
increase of the amount of cropland that is difficult to lease because of flooding. The Phased
Pool Storage Reallocation Alternative would also inundate a boat ramp, parking area, and
portions of an access road at the Jacob's Creekarea.

Because the elevation of the flood pool would not be raised, land use on private lands adjacent
to JRL, FHNWR, and OCWA would not be affected by implementation of the Phased Pool
Storage Reallocation Alternative. However, raising of the conservation pool would result in a
slight increase in frequency and duration of flooding of a portion of JRL flood easements. It
may also slightly increase the frequency and duration of periods when farmers are unable to
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access lands because easements are flooded. Land-use impacts of the Phased Pool Storage
Reallocation Alternative would be long-term, insignificant, beneficial, and adverse.

Proposed Action: Storage Reallocation

The land-use impacts of the Proposed Action: Storage Reallocation would be identical to the
Phased Pool Storage Reallocation Alternative at the culmination of the pool raise; therefore,
the effects would be long-term, insignificant, beneficial, and adverse.

4.8.3 Recreation

No Action Alternative

Potential effects on recreation resources associated with the No Action Alternative would be
limited to a continued deterioration of boating conditions, as the depth to bottom in portions
of the reservoir would continue to be reduced by siltation. The effect of the No Action
Alternative on recreation resources would be long-term, insignificant, adverse.

Dredge John Redmond Lake

Impacts on recreation resources and activities would result from noise and activity in the
vicinity of the dredge site, staging area, disposal site, and along the haul route. The noise and
associated activities may displace wildlife and result in a diminished recreation experience for
some users. Some recreation facilities and wildlife habitat could be temporarily displaced by
the staging area, haul route, and sediment disposal site. The Dredge John Redmond Lake
Alternative would have a short-term, insignificant, adverse effect on recreation resources.

Phased Pool Storage Reallocation Alternative

Recreation resources and activities under the Phased Pool Storage Reallocation Alternative
would be similar to existing conditions with the following relatively minor exceptions:

" Larger numbers of fish may be present for the five to eight-year period following the
water level raise because of improved habitat amongst the water-covered vegetation.
The increase in fishing opportunities would be primarily limited to catfish, as other
sportfish species may be affected by high flows during releases.

" Similarly, increased numbers of waterfowl species should be present on the lake
during the fall, responding to improved habitat in the water-covered vegetation. The
larger waterfowl population would likely attract more hunters.

" Shorebird watching activities could be adversely affected if the water level
management plan does not include a reduction in water level during shorebird
migration (July and August).

" The slight potential for more frequent inundation of lands adjacent to JRL could
concentrate deer in the outer portions of FHNWR and OCWA, making them more
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vulnerable to hunters during hunting season and potentially more vulnerable to vehicle
collisions at any time. It is also possible that displaced deer could forage on private
lands, resulting in economic loss for farmers. Given the relatively small land area that
would be flooded by the Phased Pool Storage Reallocation Alternative, these effects
are anticipated to be minimal.

" The two- foot increase in depth to bottom at the culmination of the pool raise should
make the lake somewhat more attractive to boaters.

" A boat ramp, parking lot, two dikes and outlet works, and portions of an access road in
FHNWR would be inundated and unavailable for use.

The effects on recreation resources associated with the Phased Pool Storage Reallocation

Alternative would be short-term, insignificant, beneficial, and adverse.

Proposed Action." Storage Reallocation

The effects of the Proposed Action: Storage Reallocation on recreation resources would be
identical to those of the Phased Pool Storage Reallocation Alternative at the culmination of
the pool raise. Therefore, the Proposed Action: Storage Reallocation would result in short-
term, insignificant, adverse effects on recreation resources.

4.8.4 Economic Effects of John Redmond Lake

No Action Alternative

Under the No-Action Alternative the economic effects of JRL would be similar to the
descriptions in Section 3.8, with the exception of those associated with water storage and
supply. The diminished capacity of the conservation pool would mean that the USACE could
not guarantee the fulfillment of its water storage and supply contracts with the KWO. In
severe drought years, when full water supply commitments are required, the member
communities, rural water districts, and industrial users in the CNRB could experience
economic losses from the 9-percent reduction in committed water supply. KG&E could also
experience economic losses associated with the 25-percent reduction in water to supplement
the cooling lake at WCGS. The effects of the No Action Alternative on JRL would be short-
or long-term, significant, and adverse depending on the severity and duration of a drought.

Dredge John Redmond Lake

The Dredge John Redmond Lake Alternative would increase economic activity in Coffey and
Lyon counties from the expenditures associated with project cost (estimated at $49 million
using costs from another project). The amount accruing to the local economy would depend
on the number of local contractors and employees hired to perform portions of the project and
on the amount of goods and services contractors and employees obtain from local vendors.
These economic benefits could be offset by a reduction in recreation activities related to
impacts of dredging activities on wildlife and on the recreation experience. However, in the
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aggregate, the effects of the Dredge John Redmond Lake Alternative would be short-term,
significant, and beneficial.

Storage Reallocation in a Phased Pool Raise

Raising the conservation pool by two feet would result in a corresponding reduction in the
capacity of the flood control pool. However, based on results of the USACE SUPER model,
this reduction is estimated at less than 3.18 percent of total flood pool capacity (see Section
3.3.3). Although this reduction could contribute to slightly more frequent releases of water
and releases of slightly longer duration, the USACE anticipates no discernable difference in
discharge duration or in exceedence frequency of maximum day discharge between
conservation pool elevations at 1,039.0, 1,040.0, 1,040.5, and 1,041.0 feet (see Section 3.3).
In the case where releases from JRL combine with downstream rainfall and runoff to create
flooding, the contribution of the reduction in flood control pool at JRL would be minimal.
Consequently, the Phased Pool Storage Reallocation Alternative would minimally diminish
the economic value of flood control in cases when releases at JRL are dictated by the design
capacity of the facility.The reduction in flood control capabilities would have a long-term,
insignificant, adverse affect on local economic conditions.

The Phased Pool Storage Reallocation Alternative would allow the USACE to continue to
fulfill contractual obligations with the KWO for water storage and supply. Consequently,
economic aspects of water storage and supply would remain as described in Section 3.8.4.
This effect would be long-term, significant, and beneficial.

Because recreation resources, particularly waterfowl and fishing habitat, would be slightly
enhanced for five to eight years under the Phased Pool Storage Reallocation Alternative, the
beneficial economic effects of recreation activities would be negligibly increased during this
short-term period. Therefore, the economic effects of the Phased Pool Storage Reallocation
Alternative on JRL would be long-term, insignificant, adverse and short- and long-term,
significant, beneficial, and adverse.

Proposed Action: Storage Reallocation

The economic effects of the Proposed Action: Storage Reallocation would be identical to
those of the Phased Pool Storage Reallocation Alternative at the culmination of the pool raise.
Therefore, the effects would be long-term, insignificant, adverse, and short- and long-term,
significant, beneficial, and adverse

4.8.5 Land and Crops within the Flood Plain Downriver from JRL

According to the scoping record and subsequent interviews conducted for this assessment, the
primary concern raised by residents downriver of JRL is the loss of flood pool capacity,
which would result from a raise in the conservation pool level. Specific issues include: a
concern for riverbank caving and resultant loss of land, increased duration and frequency of
flooding associated with diminished flood pool capacity in JRL, and the resultant damage to
crops and pecan orchards. Concern was also raised that any increase in the frequency and
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duration of flooding would exacerbate riverbank caving and flooding in and near the City of
Burlington.

No Action Alternative

The No Action Alternative would not affect land or crops within the flood plain downriver
from JRL because the conservation pool elevation would remain at the 1,039.0-foot level. The
potential for flooding of lands within the flood plain between JRL and Grand (Pensacola)
Lake would be unaffected by the No Action Alternative. There would be no short- or long-
term, insignificant or significant, beneficial or adverse effects on land or crops within the
flood plain downstream from JRL as a result of the No Action Alternative.

Dredge John Redmond Lake

The effects of the Dredge John Redmond Lake Alternative on lands within the flood plain
between JRL and Grand (Pensacola) Lake would be negligible. Because the conservation pool
elevation would remain at 1,039.0 feet, the potential for flooding would be unaffected by this
alternative.

Storage Reallocation in a Phased Pool Raise

Raising the conservation pool elevation by two feet would result in a loss of less than 3.18
percent of flood pool capacity. The results of the USACE SUPER model runs used for this
assessment indicate that although the amount of downstream discharge from JRL would
increase, there would be no discernable difference in discharge duration or in exceedence
frequency of maximum daily discharge between conservation pool elevations at 1,039.0,
1,040.0, 1,040.5, and 1,041.0 feet (see Section 3.3). Based on the USACE SUPER model
findings, the contribution of the two- foot raise in the conservation pool to flood events would
be minimal. Therefore, no significant adverse economic or land-use effects of the Phased Pool
Storage Reallocation Alternative are anticipated to occur in the flood plain downstream of
JRL. However, flooding of agricultural lands and pecan orchards will likely continue to occur
under the Phased Pool Storage Reallocation Alternative (or any of the alternatives considered
for this assessment).

The effects of the Phased Pool Raise Alternative on lands within the Neosho River flood plain

would be considered long-term, insignificant, and adverse.

Proposed Action: Storage Reallocation

The effects of the Proposed Action: Storage Reallocation on lands in the flood plain between
JRL and Grand (Pensacola) Lake would be identical to those of the Phased Pool Storage
Reallocation Alternative at the culmination of the pool raise. Therefore, the effects would be
considered long-term, insignificant, and adverse.
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4.8.6 Transportation

No Action Alternative

The No Action Alternative would not affect existing area transportation conditions.
Consequently, transportation conditions in and adjacent to JRL, FHNWR, and OCWA would
remain essentially as they are today under this alternative. There would be no short- or long-
term, insignificant or significant, beneficial or adverse effects on transportation conditions as
a result of the No Action Alternative.

Dredge John Redmond Lake

The effects of the Dredge John Redmond Lake on area transportation conditions would be
dependent on the dredging method and the selection of a sediment disposal site. If a disposal
site on JRL, FHNWR, or OCWA lands were selected, roads internal to these facilities would
be affected. If a disposal site on private lands were selected, the haul program could also
affect county roads and state and federal highways. Affects of the haul program would include
accelerated maintenance demands resulting from increased heavy truck traffic, and increased
potential for accidents. The effects of this alternative on transportation conditions could occur
both within and outside of federal lands, and would be short-term, insignificant, and adverse.

Storage Reallocation in a Phased Pool Raise

The elevation of the flood pool would remain unchanged; therefore, the Phased Pool Raise
Alternative would not affect area highways and county roads, including the bridge on SH- 130
north of JRL. Access roads within the affected 2 percent of federal lands (JRL, FHNWR and
OCWA) would be flooded. Some roads immediately adjacent to the affected lands would be
more frequently flooded during rainfall impoundment and implementation of water level
management plans These effects would be long-term, insignificant, and adverse, with
mitigation measures.

Proposed Action.- Storage Reallocation

The effects of the Proposed Action: Storage Reallocation on area transportation conditions
would be identical to those of the Phased Pool Storage Reallocation Alternative at the
culmination of the pool raise. Therefore, the effects would be long-term, insignificant, and
adverse, with mitigation measures.

4.8.7 Environmental Justice (EO 12898)

Executive Order (EO) 12898, "Federal Action to Address Environmental Justice in Minority
Populations and Low-Income Populations" was published in the Federal Register (59 FR
7629) (1994). EO 12898 requires federal agencies to identify and address disproportionately
high and adverse human health or environmental effects of their programs, policies, and
activities on minority populations and low-income populations (defined as those living below
the poverty level).
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The potentially affected areas for the Proposed Action and alternatives include Coffey and
Lyon Counties, and counties in the Neosho River drainage below JRL, including Allen,
Anderson, Bourbon, Cherokee, Crawford, Labette, Neosho, Wilson, and Woodson.

Table 4-2 displays minority and poverty status for the State of Kansas and potentially affected
counties. The percentage of racial minorities in every affected county except Lyon County is
well below the statewide average for minority populations. In Lyon County, the minority
population is concentrated in the City of Emporia. In contrast, the percentage of people living
below the poverty level in every affected county is greater than the statewide percentage.

The conclusion of this assessment is that none of the alternatives considered would result in
significant adverse effect for human populations, with the possible exception of the Dredge
John Redmond Reservoir alternative. This alternative could have adverse impacts if the
sediments were found to contain hazardous components. Consequently, because adverse
health or environmental consequences are not anticipated for any human populations under
any alternative (with the possible exception of the Dredge John Redmond Lake Alternative),
minority and low-income persons would not be disproportionately affected by the
implementation of any of the alternatives contained in the assessment.

Table 4-2. Minority and Persons Living Below Poverty Level: State of Kansas and Counties in
the Neosho River Watershed

Percent Minority (2000) Percent Below Poverty Level (1995)
State of Kansas 13.9 11.0
Allen County 5.2 15.3
Anderson County 2.6 12.9
Bourbon County 5.9 17.8
Cherokee County 7.7 17.5
Coffey County 3.0 10.3
Crawford County 6.7 16.9
Labette County 10.7 15.3
Lyon County 16.7 13.3
Neosho County 5.1 14.7
Wilson County 3.2 15.0
Woodson County 3.0 15.0
(Source: US Bureau of the Census: 2000 Decennial Census and Small Area Income and Poverty Estimates Program, February
1999)

4.8.8 Protection of Children (EO 13045)

EO 13045, "Protection of Children from Environmental Health Risks and Safety Risks," was
signed during 1997. The policy of the EO states that each federal agency:

1. Shall make it a high priority to identify and assess environmental health risks and
safety risks that may disproportionately affect children; and

2. Ensure that its policies, programs, activities, and standards address disproportionate
risks to children that result from environmental health risks or safety risks.
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EO 13045 defines environmental health risks and safety risks as "... risks to health or to
safety that are attributable to products or substances that the child is likely to come in contact
with or ingest, such as the air we breathe, the food we eat, the water we drink or use for
recreation, the soil we live on, and the products we use or are exposed to."

No health and safety impacts resulting from exposure to environmental contamination or
hazardous materials have been identified for the No Action Alternative, Phased Pool Storage
Reallocation Alternative, or Proposed Action: Storage Reallocation. The composition of JRL
sediments is insufficiently known; therefore, the Dredge John Redmond Reservoir Alternative
has the potential to expose contamination. Potential disposal sites and haul routes for the
sediment have also not been identified. Therefore, it is not currently possible to assess
potential effects of this alternative on the health of children.

4.9 Cultural Resources

This section addresses potential effects of the proposed action and alternatives on cultural
resources located on the shoreline of JRL and on the Neosho River banks downstream of the
lake. For evaluation purposes, the cultural resources under concern are subsumed under the
category of "site" as defined by the NRHP: the location of a significant event, a prehistoric or
historic occupation or activity, or a building or structure, whether standing, ruined, or
vanished, where the location itself possesses historic, cultural, or archaeological value
regardless of the value of any existing structure (NRHP 1997).

Whether significance has been demonstrated or never assessed, the evaluation of impacts on
cultural resources was made using NRHP criteria for eligibility (36 CFR 60.4). Eligible sites
are those that:

* are associated with events that have made a significant contribution to the broad
patterns of our history;

* are associated with the lives of persons significant in our past;
* embody the distinctive characteristics of a type, period, or method of construction, or

that represent the work of a master, or that possess high artistic values, or that
represent a significant and distinguishable entity whose components may lack
individual distinction; and/or

* have yielded, or may be likely to yield, information important in prehistory or history.

Adverse effects on cultural resources may include, but are not limited to (36 CFR 800.5 (2):

* physical destruction or damage to the property;
* alteration of the character of a property;
* neglect of a property which causes its deterioration; and/or
* transfer, lease, or sale of a property without enforceable conditions to ensure

preservation.
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Effects such as these are weighed against the criteria of eligibility to determine the
significance of the impact. Consideration includes reasonably foreseeable short-term and
long-term effects (36 CFR 800.5(a)(1)).

The primary concern for cultural resources on the JRL shoreline and the Neosho River banks
downstream is ongoing and future erosion caused by flooding and bank caving. A number of
downstream sites were reported as actively eroding by Schmits in 1973. The effects of
recreational use and vandalism are considered, currently, to have minimal effect. Agriculture
uses are, for the most part, conducted along the river corridor but away from the riverbanks
and near-riverbank areas that support narrow to broad, linear riparian forests. Such practices
are, therefore, considered to have minimal effect on cultural resources.

A total of 36 sites were identified within the areas of potential effects. Sites on the JRL
shoreline include: 14CFI01, 14CF102, 14CF103, 14CF105, and 14CF311/313. Sites on the
Neosho River banks downstream are: 14CF8, 14CF9, 14CF 10, 14CF 11, 14CF 12, 14CF 13,
14AN6, 14NO6, 14NO7, 14NO8, 14NO9, 14NO10, 14NO11, 14NO376, 14NO398, 14LT9,
14LT1O, 14LTI 1, 14LT12, 14LT355, 14CH60, 14CH61, 14CH62, Bridge 1, Bridge 2,
OHHS-OTIO, GLO 1, GLO 2, GLO 3, GLO 4, and GLO 5.

No Action Alternative

The No Action Alternative would not affect the present flow characteristics of the Neosho
River below John Redmond Dam, and existing flows would eventually result in the
destruction of at least some of the cultural resource sites downstream. There would be no
short- or long-term, significant beneficial or adverse effects on cultural resources downstream
from John Redmond Dam as a result of this alternative. Sites on the JRL shoreline would
continue to suffer from erosion episodes to various degrees and over a long period of time
would be destroyed. Potential effects of the implementation of the No Action Alternative are
identified as long-term, insignificant adverse impacts downstream of John Redmond Dam,
and long-term, significant, adverse impacts on JRL shoreline sites.

Dredge John Redmond Lake Alternative

The Dredge John Redmond Lake Alternative would not affect the present flow characteristics
of the Neosho River below John Redmond Dam. Existing flows would eventually result in
the destruction of at least some of the cultural resource sites downstream. There would be no
short- or long-term, significant, beneficial or adverse effects on cultural resources

downstream from John Redmond Dam as a result of this alternative. JRL shoreline sites
would continue to suffer from erosion episodes to various degrees and over a long period of
time would be destroyed. Dredging activities, transportation, and disposal of sediments may
also adversely impact cultural resources on the JRL shoreline. Potential effects of the
implementation of the Dredge John Redmond Lake Alternative are identified as long-term,
insignificant adverse impacts downstream of John Redmond Dam, and long-term, significant,
adverse impacts on JRL shoreline sites.
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Phased Pool Reallocation Alternative

The Phased Pool Reallocation Alternative would not affect the present flow characteristics of
the Neosho River below John Redmond Dam. The existing flows would ewntually result in
the destruction of at least some of the cultural resource sites downstream. There would be no
short- or long-term, significant, beneficial or adverse effects on cultural resources
downstream of the John Redmond Dam as a result of implementing the Phased Pool Storage
Reallocation Alternative. JRL shoreline sites would experience short- and long-term,
significant, adverse effects in the form of semi-permanent to permanent inundation and
would most likely be destroyed as a result of the Phased Pool Storage Reallocation
Alternative.

Proposed Action: Storage Reallocation

The Proposed Action: Storage Reallocation would result in the same cultural resource
environmental consequences as the Phased Pool Storage Reallocation Alternative. There
would be no short- or long-term, significant, beneficial or adverse effects on cultural
resources downstream of John Redmond Dam. There would be short- and long-termn, adverse
effects on JRL shoreline sites in the form of semi-permanent to permanent inundation, and the
sites would most likely be destroyed as a result of implementing the Proposed Action: Storage
Reallocation.

4.10 Hazardous, Toxic, or Radiological Wastes

Environmental concerns pertaining to hazardous, toxic, or radiological wastes consist of
impacts to storage and disposal of these materials; spill contingency, waste management, and
pollution prevention; asbestos, radon, lead-based paint, PCBs, and radioisotopes; ordinance
use and disposal; and storage tanks.

No Action Alternative

Potential effects on hazardous, toxic, or radiological wastes through the implementation of the
No Action Alternative are precluded by the fact that the No Action Alternative for JRL does
not involve any activities that would contribute to changes in existing conditions. There
would be no short- or long-term, insignificant or significant, beneficial or adverse effects on
hazardous, toxic, or radiological wastes as a result of implementing the No Action
Alternative.

Dredge John Redmond Lake

Potential effects on hazardous, toxic, or radiological wastes through the implementation of the
Dredge John Redmond Lake Alternative would be a result of the disturbance of lake
sediments. As a result of the historic use of JRL as a hunting location for waterfowl there is a
potential for lead contamination of the lake sediments. In addition, being located within an
agricultural region, JRL has the potential of having pesticide and fertilizer contamination of
sediments. This potential contamination could be disturbed, thereby, creating the ability for
the lead to leach out of the lake sediments into the waters of JRL when it is refilled following
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the dredging activities. Also, waterfowl tend to accumulate lead pellets in their gizzard while
foraging, resulting in death. There is also the potential that excavated sediments will contain
lead and would affect the site selected for sediment disposal. The effects of implementing the
Dredge John Redmond Dam Alternative on hazardous, toxic, or radiological wastes would be
short-term, insignificant, adverse.

Phased Pool Storage Reallocation

Potential effects on hazardous, toxic, or radiological wastes through implementation of the
Phased Pool Storage Reallocation Alternative are precluded by the fact that the Phased Pool
Storage Reallocation Alternative for JRL does not involve any activities that would contribute
to changes in existing conditions affecting these wastes. There would be no short- or long-
term, insignificant or significant, beneficial or adverse effects on hazardous, toxic, or
radiological wastes as a result of implementing the Phased Pool Storage Reallocation
Alternative.

Proposed Action: Storage Reallocation

The Proposed Action: Storage Reallocation would result in the same hazardous, toxic, or
radiological wastes environmental consequences as the Phased Pool Storage Reallocation
Alternative; therefore, there would be no short- or long-term, insignificant or significant,
beneficial or adverse effects on hazardous, toxic, or radiological wastes as a result of
implementing the Proposed Action: Storage Reallocation.

4.11 Cumulative Impacts

Cumulative impacts on environmental resources result from incremental impacts of an action
when combined with other reasonably foreseeable future actions. Cumulative impacts can
result from individually insignificant, but collectively significant, actions undertaken over the
same period of time by individuals or various agencies (federal, state, and local). In
accordance with NEPA, consideration of cumulative impacts resulting from projects that are
proposed, under construction, recently completed, or anticipated to be implemented in the
near future is required.

Although growth and development are expected to continue in the vicinity of JRL, cumulative
adverse impacts on resources would not be expected when added to the impacts of activities
associated with the Proposed Action or Alternatives.

4.12 Comparison of Alternatives and Conclusion

Based upon the comparison of the Proposed Action and the Alternatives (Table 4-2), the
environmentally preferred action is the No Action Alternative,.where there is the least amount
of environmental impacts. Dredging of John Redmond Lake would primarily result in short-
and long-term, insignificant, adverse impacts depending upon the mitigation measures
employed. Storage Reallocation, whether the Proposed Action or the alternative would
primarily result in short- and long-term, insignificant, beneficial, and adverse effects and a
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long-term, significant effect that would require mitigation. Cumulative Impacts for the
Proposed Action or Alternatives are also presented in Table 4-3 and indicate that there are no
cumulative impacts as a result of the proposed action or alternatives.
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Table 4-3. Summary of Potential Environmental Consequences

Environmental Resource No Action Alternative Dredge John Redmond Phased Pool Storage
Lake Alternative Reallocation Alternative

No insignificant or significant Long-term, insignificant or Long-term insignificant Loi
Geology and Soils impacts; no mitigation significant adverse depending adverse; no mitigation would adN

measures would be required. upon mitigation. be required. be
Long-term insignificant and Long-term insignificant and Lot
significant beneficial; no significant beneficial; no sig

Hydrology and Water Long-term significant mitigation measures would be mitigation measures would be mit

Resources adverse; mitigation measures required. Short-term required. Long-term req
would be required. insignificant or significant insignificant adverse; no ins

adverse; mitigation measures mitigation measures would be mit
may be required. required. req
Long-term insignificant Short- and long-term Sh
beneficial; no mitigation insignificant beneficial and insi

No insignificant or significant measures would be required. adverse, and long-term ad%
Biological Resources impacts; no mitigation Short-term insignificant and

measures would be required. long-term significant adverse; - signiitiaan eags
mitigationadverse; mitigation measures ad
mitigatio ues. wwould be required. woirequired.

No insignificant or significant Short-term insignificant No insignificant or significant No
Air Quality impacts; no mitigation adverse impacts; mitigation impacts; no mitigation imp

measures would be required. measures would be required. measures would be required. me

No insignificant or significant Short- and long-term Short-term insignificant Sh
Aesthetics impacts; no mitigation insignificant adverse; adverse; no mitigation ad\

measures would be required. required. measures would be required. me

No insignificant or significant Long-term insignificant Long-term insignificant Lor
Prime or Unique Farmlands impacts; no mitigation adverse; no mitigation adverse; no mitigation ad\

measures would be required. measures would be required. measures would be required. me.
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Environmental Resource No Action Alternative Dredge John Redmond Phased Pool Storage
Lake Alternative Reallocation Alternative

Short- and long-term Sh
Long-term insignificant Short-term significant insignificant beneficial and ins
adverse; no mitigation beneficial and short-term adverse; no mitigation

Socioeconomic Resources measures would be required. insignificant adverse; no measures would be required. me
Short- and long-term itigation measures would be Short and long-term Sh.
significant adverse; mitigation m m significant beneficial andmeasures would be required. required. adverse; mitigation measures aig

meaurs wulrbqreuied
would be required. wo

Long-term insignificant Long-term insignificant Long-term insignificant Loi
Cultural Resources adverse; no mitigation adverse; no mitigation adverse; no mitigation adN

measures would be required. measures would be required. measures would be required. me

Hazardous, Toxic, or No insignificant or significant Short-term insignificant No insignificant or significant No

Radiological Wastes impacts; no mitigation adverse; no mitigation impacts; no mitigation imr
measures would be required. measures would be required. measures would be required. me
No insignificant or significant No insignificant or significant No insignificant or significant No

Cumulative Impacts cumulative impacts; no cumulative impacts; no cumulative impacts; no cur
mitigation measures would be mitigation measures would be mitigation measures would be mit
required. required. required. req
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5.0 MITIGATION REQUIREMENTS

5.1 Introduction

The John Redmond, Marion, and Council Grove Dams were constructed in the upper Neosho
basin as mitigation for uncontrolled flooding along the Cottonwood and Neosho Rivers
(USACE 1976). The Neosho basin covers approximately 6,300-square miles, with 3,015-
square miles draining through the reservoir system while 3,285-square miles are uncontrolled
in Kansas and Oklahoma below John Redmond Dam (KWO 2001). The dam structures were
introduced to decrease the intensity of flood peak flows and provide a more controlled and
less damaging release of floodwaters downriver. All three dams were constructed following
the heaviest flooding of the Neosho River on record, which occurred during 1951 (Juracek et
al. 2001).

In the SEIS, mitigation refers to actions that allow project-related impacts, identified in
Section 4.0, to be minimized or in some cases nullified. Mitigation is typically developed after
all impacts have been identified; however, some mitigation measures may be identified earlier
in the NEPA process. Mitigation measures must be feasible in order to receive consideration
during the impact analysis process. Under Section 1508.20 of NEPA (1969), the description
of mitigation includes:

1. Avoiding the impact altogether by not taking a certain action or parts of an action;
2. Minimizing impacts by limiting the degree of magnitude of the action and its

implementation;
3. Rectifying the impact by repairing, rehabilitating, or restoring the affected

environment;
4. Reducing or eliminating the impact over time by preservation and maintenance

operations during the life of the action; and
5. Compensating for the impact by replacing or providing substitute resources or

environments.

Certain assumptions were considered relative to normal dam and reservoir operation by the
USACE for flood control and other purposes before mitigation measures were developed.
These assumptions included:

" The Neosho basin covers and drains approximately 6,300-square miles, approximately
3,015-square miles drains through John Redmond Dam and Reservoir, and
approximately 3,285-square miles drain uncontrolled below John Redmond Dam.

" During flood events, the reservoir would fill above the proposed 1,041.0-foot
elevation of the proposed raise and phased raise alternatives, and also above the
1,039.0-foot elevation of the dredging and no action alternatives. The higher lewl
could be as much as 1,068.0 feet in elevation. A higher water level elevation would be
held for an undetermined amount of time per each event and releases downriver would
be made as determined under the Water Control Manual procedures (USACE 1996)
and to reduce riverbank erosion downriver from John Redmond Dam. Several high
water events are likely to occur during the course of a calendar year.
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" During drought events, water would be released from the reservoir to accommodate
water quality flows for municipalities and calls on contracted water storage downriver.

" A water level management plan would be reviewed and prepared annually, on an
agreed upon time frame, to address USACE, USFWS, KWO, KDW&P, and other
agency needs at the JRL site. This plan would address wildlife habitat needs,
particularly during peak waterfowl and shorebird migration, and safety needs for the
dam structure, such as ice build-up and damage during winter months.

" Sediments would continue to deposit in the reservoir, in approximately the same
locations as currently, and would continue to reduce the storage capacity and flood
control volume of the JRL through the design life of the project (CY 2014).

" Debris and sediments would continue to deposit in the flood control pool upriver of
the conservation pool in the area known as the logjam.

The following sections present each resource area for which impacts were assessed.

5.2 Geology and Soils

Geology and soil resources in the project area would not receive additional impacts under the
No Action Alternative.

Dredge John Redmond Lake

Geology and soils resources would be buried under a spoil pile of dredged material at the
disposal site under the excavation and hauling scenario. Further, the soils may be classified as
prime or unique farmland and are discussed under Section 5.7. Specific mitigation measures
to be considered for the dredging alternative are:

* Survey potential disposal sites for important geologic and soils features and avoid
using sites of high geologic and soils values.

Phased Pool Storage Reallocation and Proposed Action. Storage Reallocation

Geology and soils resources in the pool raise area would be inundated. Downriver soils may
experience minor levels of increased flooding. Mitigation to reduce soil erosion downriver by
decreasing releases as slowly as possible to slow the rate of fall in the river stage is currently
in place (USACE 1996). No additional mitigation is proposed.

5.3 Hydrology and Water Resources

Hydrology and water resources would receive impacts related to all of the alternatives under
consideration.
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No Action Alternative

A decrease in water supply capacity due to sedimentation would result under the No Action
Alternative. Under present conditions, this loss could not be mitigated, and adequate water
would not be available during drought years. The SEIS evaluates three alternatives to mitigate
this loss of water supply capacity under contract with the State of Kansas.

Dredge John Redmond Lake

Water storage sufficient to meet-the needs of the State of Kansas would result from either
method described for this alternative. Dredging sediments from JRL could disturb
contaminants that become waterborne, causing wildlife exposure onsite and/or release
downriver, causing exposure to water users and wildlife in the Neosho River below the dam.
Sediment disposal sites may require selection based on siting studies because of the
contaminant levels. Contaminated sediments are likely to contain lead from fishing weights
and spent shot used historically for waterfowl hunting, agricultural pesticides and fertilizers
washed from farm fields in the drainage basin, and municipal and industrial contaminants.
Potential mitigation measures for this alternative could include the following:

* Conduct sediment sampling to determine the chemical composition and nature of any
contaminants present;

* Determine proper timing for any release of sediment downriver;
* Separate the work area from active reservoir storage to the extent possible;
* Dewater sediments to the extent possible prior to hauling;
* Develop a dredging and disposal plan relative to the type and level of contaminants

identified; and
* Determine the interaction of contaminants in the water column, the concentration, and

the adequacy of downriver water treatment facilities to treat the water for domestic
use.

Phased Pool Storage Reallocation and Proposed Action: Storage Reallocation

Water storage sufficient to meet the needs of the State of Kansas would result from this
alternative. The mitigation discussion for hydrology and water resources for both of the pool
raise alternatives would be the same and is presented here. The 3.18 percent reduction in flood
control capacity at John Redmond Dam would result in long-term, adverse downriver
hydrologic effects that are currently mitigated to the extent possible by flood flow storage and
control at the dam, using the procedures presented in the Water Control Manual (USACE
1996). Because of the mitigation for flood flows currently in place, the adverse impact
downriver is considered insignificant. Water quality effects associated with a water raise are
not considered significant and mitigation is not recommended. The physical effect of ice
formation against the dam structure could require mitigation, as follows:

* Lower the water level during the winter months to avoid ice formation and the
resultant damage to structures, to the extent possible.
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Effects on the logjam are considered negligible; however, the site should be monitored.
Mitigation as a result of either pool raise alternative is not recommended.

5.4 Biological Resources

The site vegetation, wetlands, wildlife, fisheries, rare species, and management areas are
currently affected because of flood storage events and water level management for wildlife
resources at JRL. No significant impacts to the biological resources would occur nor would
mitigation be required for the No Action Alternative. Biological resources would receive
project-related impacts from the Dredge John Redmond Lake, Phased Pool Storage
Reallocation, and Proposed Action: Storage Reallocation alternatives.

Dredge John Redmond Lake

Dredging sediments would result in additional water storage for the State of Kansas, which
would result in improved water quality and quantity downriver, over the long term. This
would benefit the downriver fishery and particularly the Neosho madtom, rabbitsfoot mussel,
and Neosho mucket mussel, species of concern that occupy gravel bar habitats. In addition,
dredging would avoid drowning shoreline vegetation, particularly woodland and wetland
habitats. The dredging alternative would hold the lake elevation at 1,039.0 feet, which would
have a negative effect on shorebird habitat. The unvegetated shoreline that currently exists
between the 1,039.0 and 1,041.0- foot elevation would become ve getated with predominantly
shrubs and trees, eliminating the open sand beaches and mudflats. This alternative eliminates
backwater effects on two moist soil units managed by the FHNWR. A beneficial impact also
occurs when the new shoreline vegetation is flooded to support waterfowl and fisheries
habitat under the existing water level management plan.

Potential adverse impacts for the dredge alternative include temporary impacts to
overwintering bald eagles and waterfowl, increased sediment load in the Neosho River below
John Redmond Dam, and potential wildlife exposure to contaminates. Specific mitigation
measures to be considered for the dredging alternative are:

* Avoid existing vegetation to the extent possible during dredging, hauling, and disposal
operations, and revegetate disturbed sites with appropriate native vegetation following
dredging activities;

* Survey disposal sites for rare species of plants and wildlife;
* Avoid existing wetlands during dredging, hauling, and disposal operations;
• Time sediment dredge and haul activities to avoid early morning and late afternoon

periods for sensitive wildlife species; and
* Do not discharge sediments downriver during low flow periods.

Phased Pool Storage Reallocation and Proposed Action: Storage Reallocation

The mitigation discussion for biological resources for both of the pool raise alternatives would
be the same and is presented here. Raising the water level of the conservation pool would
result in additional water storage for the State of Kansas, which would result in better water
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quantity and quality downriver, over the long term. This would benefit the downriver fishery
and particularly the Neosho madtom, rabbitsfoot mussel, and Neosho mucket mussel, species
of concern that occupy gravel bar habitats. Shoreline vegetation would be inundated,
including wetland habitat totaling approximately 270 acres, and backwater effects on the
moist soil units managed by the FHNWR. The newly flooded shoreline vegetation would
enhance both the fishery and waterfowl habitats of JRL for approximately five to eight years.

Potential impacts for the conservation pool raise alternatives include beneficial temporary
impacts to overwintering bald eagles because of an increase of waterfowl and fish for forage.
A loss of shorebird habitat would occur if the pool elevation is held during the summer
migration. Specific mitigation measures to be considered for the pool raise alternatives are:

* Allow newly inundated grassland and agricultural land to revegetate to aquatic,
wetland, and shoreline riparian communities, replacing and slightly increasing the
amount of such habitat present;

* Reintroduce woodland species to abandoned agricultural land;
* Manage former moist soil units to support aquatic or semi-aquatic wetland types;
* Establish a water level management plan when possible, to expose shorebird habitat

during the summer migration, and provide fishery habitat by allowing annual
vegetation growth; and

* Control exotic plant populations and species using an integrated approach of manual
control, mowing, prescribed burning, and chemical applications where appropriate.

Mitigation recommendations have been prepared by the USFWS (2001) and have been
reviewed and discussed with the USACE. The recommendations prepared by the USFWS as
part of the Fish and Wildlife Coordination Act report (Appendix F) included:

" The Strawn boat launching ramp and parking area be replaced/relocated above
elevation 1,041.0-feet NGVD, but within the same general area to accommodate
angler and hunter access as a cost of the project;

" The USACE replace the Strawn Flats and Goose Bend #4 dikes, outlet works, and
pumping facilities (see Figure 3-12) at a site to be determined by the USFWS, but
within FHNWR, as a cost of the project;

" The USACE initiate an Environmental Management Plan in the Neosho basin,
integrating reservoir operations and management with conservation of and
management of all natural resources within the basin with particular emphasis on
providing protection and enhancement for species of concern;

" An annual water level management plan be jointly developed by all agencies involved
and implemented;

" Provisions be made for post-development impact evaluations (follow-up studies) for
potential wetland development immediately above elevation 1,041.0-feet NGVD; and

" Additional land be acquired (does not mean purchase as the only option) for the
project and be made available to the USFWS or the KDW&P for wildlife management
under terms of the existing cooperative agreement or license.
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The USACE provided an analysis of the Fish and Wildlife Coordination Act Report
(Appendix F) in order to address the recommendations made. The USACE responded to the
recommendations as follows (responses listed in the order the recommendations were
presented above):

" The USACE concurred stating that similar facilities (boat ramp and parking area)
would be replaced and/or relocated to a suitable area jointly determined by the
USFWS, USACE, and KDW&P;

" The USACE concurred stating that these facilities (Strawn Flats and Goose Bend #4
dikes, outlet works, and pumping facilities) would be replaced within the FHNWR;

" The USACE partially concurred, stating that such an initiative (Environmental
Management Plan in the Neosho Basin) should be coordinated at the state level due to
the many potentially interested parties (state and federal agencies, local interest
groups, etc.);

" The USACE concurred stating that consideration would be given to developing a
water level manipulation plan compatible with the new conservation pool and its
operations; however, the Kansas Water Office and KDW&P would need to draft such
a plan; and

" The USACE concurred stating that a GIS database has been developed that could be
used to assess changes in wetland development.

5.5 Air Quality

Air quality would not receive further impacts under the No Action Alternative, Phased Pool
Storage Reallocation, or Proposed Action: Storage Reallocation alternatives. Because the JRL
area is in attainment for all criteria pollutants, mitigation is not required.

Dredge John Redmond Lake

Under the dredging alternative, mitigation measures to abate PM I( emissions (dust) would be
required, particularly on haul roads, areas of excavation, and sediment disposal sites, and
during periods of low precipitation. Airborne pollutants would also be generated from the
exhaust of heavy dredging, excavating, hauling, and earth- moving equipment and vehicles
driven to the site by workers. Potential mitigation measures that could be implemented
include the following:

" Apply water as necessary to provide dust abatement from all actively disturbed sites,
for all unpaved roads, parking lots, and staging areas, and sediment disposal area;

" Use electricity from powerlines/poles rather than temporary diesel or gasoline-
powered generators;

* Reduce truck speeds tol5 mph or less on all unpaved roads;
* Cover all trucks hauling dry sediments, silt, sand, or other loose materials and

maintain at least two feet of freeboard;
* Revegetate temporary haul roads and sediment disposal sites with appropriate native

vegetation to abate dust following the dredging project;
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" Encourage ride-sharing or other forms of shared transportation to reduce worker
vehicle emissions to the site; and

" Continue monitoring airborne radionuclide concentrations at the WCGS and vicinity
per KDH&E sampling and emergency response protocols.

5.6 Aesthetics

Aesthetics as a resource would not receive further impacts under the No Action Alternative
and mitigation would not be required.

Dredge John Redmond Lake

Dredging would result in the short-term presence of dredge, excavation, hauling and
spreading equipment, private vehicles, and construction workers. This equipment and activity
would be visible in the conservation pool from the John Redmond Darn road, the reservoir
shoreline, a few other access points at sufficient elevation above the intervening trees
(observation tower south of Ottumwa, etc.), and at the disposal site. During the late fall and
winter the visual effect would be greater because of leaf drop from the deciduous trees
growing along the drainages and the reservoir shoreline.

Some visitor experiences during this time frame would be negatively affected, particularly
those seeking to observe different species of wildlife. White-tailed deer, upland gamebird,
turkey, and waterfowl hunters would also experience a diminished visual perception of open
space. Shorebirds could avoid the area during the summer migration. Dust generated from
dredging and hauling activities could become noticeable to visitors and local citizens and
would require abatement per the air quality sections of this report. Similar visual effects
would result at any site selected for sediment disposal, storage, or application. Specific
mitigations to be considered for the dredging alternative are:

" Time dredging activities to avoid the peak site visitation by sensitive user groups,
shorebirds, and waterfowl, including consideration of high quality viewing and
hunting hours, e.g., early morning and late afternoon, to the extent possible;

" Provide dust abatement as necessary, per the air quality section of the SEIS;
" Stage, maintain, and service equipment on an upland site outside of lake viewscape;
* Contour dredged spoil piles to reflect local topography; and
* Revegetate disturbed temporary haul roads and disposal areas using native vegetation

to restore the viewscape.

Phased Pool Storage Reallocation and Proposed Action: Storage Reallocation

Little change to the existing viewscape would result with the slightly larger body of water
stored behind the dam for both of these alternatives. However, the pool raise would result in a
larger number of trees inundated and persisting as snags for the eight to ten years before they
topple due to wave action. Shoreline vegetation and aquatic wetlands that become inundated
would reestablish at higher elevations along the shoreline within the first two growing
seasons. No mitigation measures are proposed to influence the site aesthetic values.
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5.7 Prime or Unique Farmlands

Prime or unique farmlands would not receive further impacts under the No Action Alternative
or either reallocation alternative (including the proposed action), and mitigation would not be
proposed.

Dredge John Redmond Lake

Dredging sediments may result in long-term loss of prime or unique farmland, dependent on
the method used and the location of the sediment disposal site and the size required per the
volume of sediment. Specific mitigations to be considered for the dredging alternative are:

* Dispose sediments on land that does not fit the criteria for prime or unique farmland.

5.8 Socioeconomic Resources

Socioeconomic resources may receive impacts relative to each alternative, as described
below. Social and economic effects related to precipitation events and present managed flows
from John Redmond Dam and uncontrolled flows below the dam would continue into the
foreseeable future. No beneficial or adverse effects would occur regarding Environmental
Justice or Protection of Children for any of the alternatives assessed.

. No Action Alternative

The principal socioeconomic impact under this alternative would be the inability of the
USACE to fulfill contractual obligations to the KWO for water storage and supply. Under
present conditions, this loss could not be mitigated, and adequate water would not be
available during drought years. The SEIS evaluates three alternatives to mitigate this loss of
water supply capacity under contract with the State of Kansas.

Dredge John Redmond Lake

Dredging sediments would result in additional water storage for the State of Kansas and
increased economic activity in the vicinity, beneficial impacts requiring no mitigation. The
principle adverse impacts of this alternative include transportation and land- use effects
associated with the staging area, haul road, and sediment disposal site. Affects to recreation
activities, such as hunting, could also occur under the dredge alternative. Specific mitigation
measures to be considered for the dredge alternative are:

" Implement standard transportation and waste disposal operating procedures, including
road safety and control of dust, noise, and vehicle emissions; and

" Limit hours and locations of operations during key recreation periods such as hunting
season.
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Phased Pool Storage Reallocation Alternative and Proposed Action: Storage
Reallocation

The mitigation discussion for social and economic resources for both of the pool raise
alternatives would be the same and is presented here. Elevating the water level of the
conservation pool would flood a boat ramp, parking area, and portions of an access road on
the FHNWR. In addition, the perception that raising the conservation pool elevation would
result in increased frequency and duration of flooding of land and agricultural activities in the
Neosho River flood plain downriver from JRL would occur. Specific mitigation measures to
be considered for the two water raise alternatives are:

* Replace or restore flooded facilities;
* Monitor crops adjacent to JRL for any wildlife damage from water raise;
* Create an informational program to inform downriver agricultural interests when large

releases are planned at JRL;
* Inform downriver parties and organizations how to receive informational program

data;
* Conduct sessions at downriver locations to educate individuals and organizations

concerning the USACE SUPER model and its predictive values relative to minimal
downriver effects of a two- foot conservation pool raise; and

* Support KDOT planning for SH 130 bridge replacement in approximately five years.

5.9 Cultural Resources

In compliance with Section 106 of the National Historic Preservation Act and regulations
issued by the Advisory Council on Historic Preservation (36 CFR Part 800), Federal agencies
are required to consult with the State Historic Preservation Officer (SHPO) and the Advisory
Council in the event that an undertaking may have an impact on historic or prehistoric sites. A
Memorandum of Agreement (MOA) between the USACE, the Advisory Council on Historic
Preservation, and the Kansas and Nebraska SHPO, is being drafted to determine appropriate
actions and mitigation measures for cultural resources that may be discovered and/or affected
during the course of the project. Appropriate mitigation measures for affected sites may
include preservation in place for future study, recovery or partial recovery of site data through
excavation, public interpretive display, or a combination of these measures.

No short- or long-term, significant, beneficial or adverse impacts are identified for sites
downstream of the John Redmond Dam under the proposed action or alternatives. These sites
are affected by ongoing erosion and flooding independent of the proposed or alternative
actions. Mitigation measures are not required for these sites.

Section 1 10(a)(2), however, encourages the ongoing identification and evaluation of
potentially significant resources under the jurisdiction of the agency. There are 31 potentially
significant prehistoric and historic sites within the area of potential impact downstream of the
dam. These sites are: 14CF8, 14CF9, 14CF10, 14CFI 1, 14CF12, 14CF13, 14AN6, 14NO6,
14NO7, 14NO8, 14NO9, 14NO10, 14NO1 1, 14NO376, 14NO398, 14LT9, 14LTIO, 14LTI 1,
14LT12, 14LT355, 14CH60, 14CH61, 14CH62, Bridge 1, Bridge 2, OHHS-OTIO, GLO 1,

5-9



GLO 2, GLO 3, GLO 4, and GLO 5. Many of these sites have not been evaluated in 30 years;
others have yet to be verified archaeologically. Bridges I and 2 of Ottawa County have
already been determined eligible for the NRHP. A program of reconnaissance that includes
verifying the physical integrity of these sites is recommended.

No Action Alternative

The potential for long-term, significant, adverse impacts on JRL shoreline sites 14CF101,
14CF102, 14CF103, 14CF105, and 14CF311/313 is identified under the No Action
Alternative (Section 4.9 of the SEIS). Because this alternative does not address long-term
water storage issues, it is likely that preservation in place will not be a realistic mitigation
measure. Site data recovery would, ultimately, be needed to mitigate the effects of the No
Action Alternative.

Dredge John Redmond Lake Alternative

The potential for long-term, significant, adverse impacts on JRL shoreline sites 14CF 101,
14CF102, 14CF103, 14CF105, and 14CE31 1 is identified under the Dredge John Redmond
Lake Alternative (Section 4.9 of the SEIS). Because this alternative does not address long-
term water storage issues, it is likely that preservation in place will not be a realistic
mitigation measure. Site data recovery would, ultimately, be needed to mitigate the effects of
the No Action Alternative. Short-term mitigation measures would also entail avoidance of
these sites during the dredging, transportation, and disposal of sediments from JRiL.

Phased Pool Storage Reallocation Alternative

The potential for short- and long-term, significant, adverse impacts, likely resulting in the
destruction of JRL shoreline sites 14CF101, 14CF102, 14CF103, 14CF105, and 14CF31 1, is
identified under the Phased Pool Storage Reallocation Alternative. Site data recovery would
be needed to mitigate the effects of the Phased Pool Storage Reallocation Alternative.

Proposed Action: Storage Reallocation

The potential for short- and long-term, significant, adverse impacts, likely resulting in the
destruction of JRL shoreline sitesl4CF101, 14CF102, 14CF103, 14CF105, and 14CF31 1, is
identified under the Proposed Action Site data recovery would be needed to mitigate the
effects of the Proposed Action.

As discussed in Section 3.9 of the SEIS, a Phase III investigation of the John Redmond
shoreline sites was conducted in 2001. Pursuant to this work, these sites are currently being
evaluated for NRHP eligibility, and a recommendation for Phase IV data recovery is
anticipated (Rust 2001b). The criteria that will be used to nominate the JRL sites to the NRHP
are briefly summarized in the Cultural Resources Appendix G, Exhibit B.
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5.10 Hazardous, Toxic, or Radiological Wastes

No significant impacts from hazardous, toxic, or radiological wastes would occur, nor would
mitigation be proposed for the No Action Alternative, phased pool storage reallocation, or
proposed action. Monitoring of the WCGS and environs for radiological contamination would
continue under the authority of the KDH&E for sample methodology, laboratory analysis, and
response.

Dredge John Redmond Lake

Potentially hazardous materials such as petroleum products, coolants, and heavy metals could
be introduced by heavy equipment used in the dredging, hauling, and disposal of sediments.
Further, dredging activities may release hazardous or toxic materials, such as lead and
pesticides, from sediments resulting in exposures to wildlife and humans. If sufficient
quantities of hazardous or toxic materials are present, the dredged sediments may require
special storage or treatment prior to hauling and disposal. Specific mitigations to be
considered for the dredging alternative are:

" Store all fuel and lubricants out of the flood plain and service vehicles and equipment
at a dedicated storage site;

" Prepare an adequate plan of operations including a spill control plan and a hazardous
waste management plan that outlines disposal procedures, under the regulations of 40
CFR, CERCLA 1980 (42 U.S.C. 6901), or RCRA (42 U.S.C. 6901), as appropriate;

" Sample sediments to determine if disposal is an acceptable outcome of removal. Store
sediments containing hazardous materials properly for the identified parameter; and

" Ensure personal protection equipment and site safety is adequate for any identified site
hazards to dredge and haul personnel and to visitors.
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6.0 APPLICABLE ENVIRONMENTAL LAWS AND REGULATIONS

Laws and regulations in place and addressed in this SEIS are presented in Table 6-1.

Table 6-1. Applicable Environmental Laws and Regulations

Environmental Law or Regulation I Description

National Environmental Policy Act of
1969

AGRICULTURE

Farmland Protection Policy Act of 1981

AIR QUALITY

Clean Air Act (1970), as amended

BIOLOGICAL RESOURCES

Clean Water Act of 1977

Endangered Species Act of 1973

Executive Order 11990, Protection of

Wetlands

Federal Noxious Weed Act of 1990

CULTURAL RESOURCES

Antiquities Act (1906)

Requires the disclosure of the environmental impacts of
any major federal action significantly affecting the
quality of the human environment.

Minimizes the extent to which federal programs
contribute to the unnecessary conversion of farmland to
non-agricultural uses.

Provides the principal framework for national, state,
and local efforts to protect air quality.

Requires consultation with the USACE for major
wetland modifications under Section 404.

Requires federal agencies that fund, authorize, or
implement actions to avoid jeopardizing the continued
existence of federally-listed threatened or endangered
species, or destroying or adversely affecting their
critical habitat.

Requires that federal agencies provide leadership and
take actions to minimize or avoid the destruction, loss,
or degradation of wetlands and to preserve and
enhance the natural and beneficial values of wetlands.

Requires the use of integrated management systems to
control or contain undesirable plant species and an
interdisciplinary approach with the cooperation of other
federal and state agencies.

Authorizes the scientific investigation of antiquities on
federal land and provides penalties for unauthorized
removal of objects taken or collected without a permit.
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Environmental Law or Regulation Description
Environmental Law or Regulation Description

American Indian Religious Freedom
Act (1978)

Archaeological and Historic
Preservation Act (1974)

Archaeological Resources Protection
Act of 1979, as amended

Executive Order 13007 Indian Sacred
Sites (1996)

Native American Graves Protection
and Repatriation Act (1990)

National Historic Preservation Act
(1966), as amended

Protection of Historic and Cultural
Properties (1986)

-t
Directs agencies to consult with native traditional
religious leaders to determine appropriate policy
changes necessary to protect and preserve Native
American religious cultural rights and practices.

Directs the preservation of historic and archaeological
data in federal construction projects.

Protects materials of archaeological interest from
unauthorized removal or destruction and requires
federal managers to develop plans and schedules to
locate archaeological resources.

Directs federal land management agencies to
accommodate access to and ceremonial use of Indian
sacred sites by Indian religious practitioners, avoid
adversely affecting the physical integrity of such sacred
sites, and where appropriate, maintain the
confidentiality of sacred sites.

Requires federal agencies and museums to inventory,
determine ownership, and repatriate cultural items
under their control or possession.

Establishes as policy that federal agencies are to
provide preservation of the nation's prehistoric and
historic resources, and establishes the National
Register of Historic Places.

Provides an explicit set of procedures for federal
agencies to meet obligations under the National
Historic Preservation Act (NHPA), including the
inventory of resources and consultation with SHPOs.

Requires that federal agencies accommodate access to
and ceremonial use of Indian sacred sites by Indian
religious practitioners and avoid adversely affecting the
physical integrity of such sacred sites.

Requires that each federal agency have an effective
process to permit elected officials and other
representatives of Indian tribal governments to provide
meaningful and timely input in the development of
regulatory policies on matters that significantly or
uniquely affect their communities.

Executive Order 13007,
Sites

Indian Sacred

Executive Order 13084, Consultation
and Coordination with Indian Tribal
Governments (1998)
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Environmental Law or Regulation Description
Environmental Law or Regulation Description

Kansas Historic Preservation Act

Kansas Antiquities Act

Kansas Unmarked Burial Sites
Preservation Act

HAZARDOUS WASTES

Resource Conservation and Recovery
Act

HYDROLOGY RESOURCES

Clean Water Act of 1977

Water Quality Act of 1987, as amended

,SOCIOECONOMICS

Executive Order 11988, Flood Plain
Management

Executive Order 12898, Federal
Actions to Address Environmental
Justice in Minority Populations and
Low-income Populations

Sets forth the policy for historic preservation and details
procedures to be followed by state agencies in
nominating properties to the Register and in dealing
with undertakings affecting listed properties.

Prohibits unauthorized individuals, institutions, and
corporations from excavating in, removing material
from, vandalizing, or defacing any archaeological site
or features on lands that are owned or controlled by the
State, or any county or municipality.

Establishes procedures to be followed in dealing with
discoveries of human remains and funerary objects
associated with unmarked burial sites in Kansas.

Principal source of regulatory control over the
generation, storage, treatment, and disposal of
hazardous wastes.

Requires consultation with the USACE for major
wetland modifications under Section 404.

Establishes as policy restoration and maintenance of
the chemical, physical and biological integrity of the
nation's waters and, where attainable, to achieve a
level of water quality that provides for the protection
and propagation of fish, shellfish, wildlife, and
recreation in and on the water.

Requires federal agencies to take action to reduce the
risk of flood damage; minimize the impacts of floods on
human safety, health, and welfare; and restore and
preserve the natural and beneficial values served by
flood plains. Federal agencies are directed to consider
the proximity of their actions to or within flood plains.

Directs federal agencies to assess the effects of their
actions on minority or low-income communities within
their region of influence.
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Environmental Law or Regulation Description

Executive Order 13045, Protection of Directs federal agencies to identify and assess
Children from Environmental Health environmental health risks and safety risks that may
Risks and Safety Risks disproportionately affect children, and ensure that

policies, programs, activities, and standards address
disproportionately high environmental health and safety
risks to children.

Farmland Protection Policy Act of 1981 Minimizes the extent to which federal programs
contribute to the unnecessary conversion of farmland to
non-agricultural uses.
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7.0 ENVIRONMENTAL CONSULTATION AND COORDINATION

Federal, state, and local agencies were consulted prior to and during the preparation of this
supplement to the EIS. Agencies were notified of plans for water storage reallocation by mail,
by scheduled public meetings, by publication of a NOI announcing preparation of a Draft EIS
as required by NEPA, and by two public scoping meetings. The agencies contacted are listed
below.

7.1 Federal Agencies

Department of Agriculture
Natural Resources Conservation Service

Department of Energy
Wolf Creek Nuclear Generating Station

Department of the Interior
U.S. Environmental Protection Agency
U.S. Fish and Wildlife Service
U.S. Geological Survey

7.2 State Agencies

Emporia State University
Kansas Biological Survey
Kansas Department of Health and Environment
Kansas Department of Transportation
Kansas Department of Wildlife & Parks
Kansas State Historic Preservation Office
Kansas State Historical Society
Kansas State University Agricultural Extension
Kansas Water Office

7.3 Local Agencies

City of Burlington, Kansas
City of Chetopa, Kansas
Coffey County, Kansas
Lyon County, Kansas
Neosho River Committee

7.4 Project Mailing List

The notice of DFSEIS availability is being sent to the following:
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W.K. Nielsen
502 Wilson #29
Emporia, KS 66801'

Mike Reed
209 Leavenworth Street
Ottawa, KS 66839

Ron Casey
111 2nd J-Creek
Hartford, KS 66854

Kevin Wellnitz
2022 Road 140
Neosho Rapids, KS 66864

Robert H. Withrow
3083 North Third
Chetopa, KS 67336

Darrell Baumhf
405 South Tenth
Chetopa, KS 67336

Linda Jackson
11510 SW Black Jack Road
Chetopa, KS 67336

Steve Blackledge
3098 North Eighth
Chetopa, KS 67336

Henry Bell
9532 SW Star Road
Chetopa, KS 67336

Bob Earls
8188 SW Star Road
Chetopa, KS 67336

Ben Cuadra
Waverly, KS 66817

Jeff Jackson
6429 SW Lostine Road
Columbus, KS 66725

Jerry Getman
20062 York Road
Oswego, KS 67356

Delbert Johnson
20021 Wallace Road
Oswego, KS 67356

Lloyd McGill
P.O. Box 121
Chetopa, KS 67336

W.P. Zimmerman
Rt. 2 Box 305
Welch, OK 74369

Larry Bess
730 Whildin
Emporia, KS 66801

Terry Emmons
465 2nd Street J-Creek
Hartford, KS 66854

Jane Becker
P.O. Box 85
Chetopa, KS 67336-0085

James Loncarich
2178 17000 Road
Oswego, KS 67356

Irene & David Elmore
516 North Third
Chetopa, KS 67336

Glen Summer
Rt. 2 Box 186
Welch, OK 74369

Jack Dalrymple
54301 E. 75 Road
Miami, OK 74354

Steve Darnell
P.O. Box 520
Chetopa, KS 67336
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Grace & Roy Fromm
Rt. 2, Box 340
Welch, OK 74369

Richard Casey
230 Main Street
Hartford, KS 66854

Al Newkirk
417 SW
Miami, OK 74354

Mr. & Mrs. Francis Pope
1605 Emmer Road
Hartford, KS 66854

Raymond & Bonnie Conrad
6084 SW 120th Street
Chetopa, KS 67336

Kansas State Historical Society
6425 SW 6th Avenue
Topeka, KS 66615-1099

V.O. Morgan
Rt. 2, Box 295
Welch, OK 74369

Emporia State University
1200 Commercial Street
Emporia, KS 66801

Faye Lester
Rt. 2, Box 315
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9.0 ACRONYMS AND ABBREVIATIONS

AD
AFOS
ASI
ASR
BA
BEA
BEFS
BP
Ca
CAA
CAP
CCED
CCP
CERCLA
CEQ
CFR
CFS
CNRB
CO
Co(,

Cs1
37

CY
DCP
DOA
DOMSAT
DSEIS
DVA
e2M
EAC
EIS
ESA
FEIS
FFM
FFPA
FHNWR
FR
GIS
GLO
GOES
GRDA
G/NRBC
H

3

HC03
HPMP

Ano Domani
Automated Field Observing Station
Area Susceptibility to Inundation
Au Sable River
Biological Assessment
U.S. Bureau of Economic Analysis
Bureau of Environmental Field Services
Before Present
Calcium
Clean Air Act
Contaminant Assessment Process
Coffey County Economic Development
Comprehensive Conservation Plan
Comprehensive Environmental Response, Compensation, and Liability Act
Council on Environmental Quality
Code of Federal Regulations
Cubic Feet Per Second
Cottonwood and Neosho River Basins Water Assurance District Number 3
Carbon Monoxide
Cobalt-60
Cesium- 137
Calendar Year
Data Collection Platform
Department of the Army
Data Output Message Satellite
Draft SEIS
Deer-Related Vehicle Accidents
engineering-environmental Management, Inc.
Elevation Above Channel
Environmental Impact Statement
Endangered Species Act of 1973
Final Environmental Impact Statement
Flat Floater Mussel
Farmland Protection Policy Act
Flint Hills National Wildlife Refuge
Federal Register
Geographic Information System
General Land Office
Geostationary Operational Environmental Satellites
Grand River Dam Authority
Grand/Neosho River Basin Committee
Tritium
Carbonate
Historic Preservation Management Plan
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1131 Radioiodine
JRL John Redmond Lake (Reservoir)
K Potassium
K.A.R. Kansas Administrative Regulations
KBS Kansas Biological Survey
KDH&E Kansas Department of Health & Environment
KDOT Kansas Department of Transportation
KDW&P Kansas Department of Wildlife & Parks
KG&E Kansas Gas and Electric
KGS Kansas Geological Survey
KNHI Kansas Natural Heritage Inventory
K.S.A. Kansas Statutes, Anotated
KS Kansas
KSHSSR Kansas State History Society Site Report
KSU Kansas State University
KSWR Kansas Surface Water Register
KWO Kansas Water Office
KWRB Kansas Water Resources Board
L 1UBHh Lacustrine, Limnetic, Unconsolidated Bottom, Permanently Flooded,

Diked/Impounded
L2USAh Lacustrine, Littoral, Unconsolidated Shore, Temporarily Flooded,

Diked/Impounded
MO Missouri
MOA Memorandum of Agreement
MOU Memorandum of Understanding
Na Sodium
NAAQS National Ambient Air Quality Standards
NEPA National Environmental Policy Act of 1969, as amended
NGVD National Geodetic Vertical Datum
NHPA National Historic Preservation Act
NMM Neosho Mucket Mussel
NMT Neosho Madtom
NO 2  Nitrogen Dioxide
NO 3  Nitrate
NOAA National Oceanic and Atmospheric Administration
NOI Notice of Intent
NRCS Natural Resources Conservation Service
NRHP National Register of Historic Places
NSRA Natural Science Research Associates
NTU Nephelometric Turbidity Units
NWR National Wildlife Refuge
NWS National Weather Service
03 Ozone
OAQPS Office of Air Quality Planning and Standards
OCWA Otter Creek Wildlife Area
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OK Oklahoma
OKM Ouachita Kidneyshell Mussel
Pb Lead
Pb 210  Lead-210
PCB Polychlorinated Biphenyl
PEMAh Palustrine, Emergent, Temporarily Flooded, Diked/Impounded
PFOAh Palustrine, Forested, Temporarily Flooded, Diked/Impounded
PSSA Palustrine. Scrub-Shrub, Temporarily Flooded
PSSAh Palustrine, Scrub-Shrub, Temporarily Flooded, Diked/Impounded
PM1 0 Particulate Matter <10 microns
P0 4 . Phosphate
RCRA Resource Conservation and Recovery Act
R2UBHx Riverine, Lower Perennial, Unconsolidated Bottom, Permanently Flooded,

Excavated
RFM Rabbitsfoot Mussel
RM River Mile
Rn222  Radon-222
RWSS Reallocation of Water Supply Storage Project
SCS Soil Conservation Service
SE Southeast
SEIS Supplement to the Environmental Impact Statement
SFY State Fiscal Year
SH State Highway
SHPO State Historic Preservation Officer
SIC Standard Industrial Classification
SO 2  Sulfur Dioxide
STORET Storage and Retrieval (of Water-Related Data)
SUPER USACE Suite of Computer Programs
TMDL Total Maximum Daily Load
TOC Top of Conservation Pool

TPU Transportation and Public Utilities
US United States
USACE United States Army Corps of Engineers, Tulsa District
U.S.C. United States Code
USDA United States Department of Agriculture
USEPA United States Environmental Protection Agency
USFWS United States Fish and Wildlife Service
USGS United States Geological Survey
VOC Volatile Organic Compound
WCGS Wolf Creek Nuclear Generating Station
WMP Water Marketing Program
WPFO Western Prairie Fringed Orchid
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UNITS OF MEASUREMENT

°C Degrees Celsius
ac-ft. Acre- feet
cm Centimeter
cm/s Centimeters per second
lbs Pounds
lbs/year Pounds per year
lpm Liters per minute
kg/year Kilograms per year
km Kilometer
m2 Square meters

mn3 Cubic meters
mg/I Milligrams per liter
mg/rn3  Milligram per cubic meter
MGD million gallons per day
MGY million gallons per year
mg/kg Milligrams per kilogram
mm Millimeter
mrem/yr Millirem per year
MSL Mean Sea Level
jig/m3  Micrograms per cubic meter
pCi/1 PicoCuries per liter
pCi/kg PicoCuries per kilogram
pCi/mi PicoCuries per cubic meter
ppm Parts per million
trees/ha Trees per hectare
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10.0 GLOSSARY

Aesthetics

Agriculture

Alkalinity

Alluvium

Alternatives

Ambient Air Quality

Ambient Air Quality
Standards

Aquatic Species

Archaeology

Attainment Area

Avifauna

Baseline (benchmark)

Bradytictic Breeder

Candidate Species

Cobble

The visual perception of beauty and feeling of well being experienced
by a site visitor.

The science or practice of cultivating the soil and producing crops,
and in varying degrees the preparation and marketing of the resulting
products.

Soluble mineral salts present in natural water or arid soils.

Clay, silt, sand, gravel, or similar material deposited by running water.

Viable choices or courses of action that achieve the project purpose
and need.

The atmospheric concentration of a specific compound (amount of
pollutants in a specified volume of air) at a particular location,
determined by the way wind patterns, precipitation patterns, and
chemical reactions affect pollutants in the atmosphere.

Standards established on a state or federal level that define the limits
for airborne concentrations of designated criteria pollutants (nitrogen
dioxide, sulfur dioxide, carbon monoxide, ozone, lead) to protect
public health with an adequate margin of safety (primary standards)
and public welfare including plant and animal life, visibility, and
materials (secondary standards).

Species adapted to life in standing or flowing water.

The scientific study of material evidence such as tools and buildings
remaining from past human life and culture.

An area that meets the National Ambient Air Quality Standards for a
criteria pollutant under the Clean Air Act or that meets state air quality
standards.

The inclusive term for all bird species.

The physical and operational condition of John Redmond Dam,
reservoir, and the Neosho River floodplain to near Grand Reservoir in
Oklahoma, upon which future conditions are compared. For NEPA
purposes the baseline year is 2000.

Mussel species that attract potential hosts using a mantle lure.

Species for which the USFWS has on file sufficient information on
biological vulnerability and threat(s) to support proposals to list them
as endangered or threatened.

Large, rounded rocks found on riverbeds and gravel bars.
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Conductivity

Conservation Pool

Contaminant Pathway

Contamination

Council on
Environmental Quality

Cultural

Cultural Resources

Cumulative Impacts

Dead Storage

Detention Ponds

Developed

Direct Impact

Disposal

Diversity

Dredge

Drought

A numerical expression of the ability of a water sample to carry an
electric current.

Stored water used to supply downriver water rights, provide water
quality flows, provide wildlife habitat, and support recreation interests.

Method or route by which a receptor is exposed to contamination.

The degradation of naturally occurring water, air, or soil quality either
directly or indirectly as a result of human activities.

Established by NEPA, consists of three members appointed by the
president. CEQ regulations describe&the process for implementing
NEPA, including preparation of environmental assessments and
environmental impact statements, and timing and extent of public
partcipation.

The nonbiological and socially transmitted system of concepts,
institutions, behavior, and materials by which a society adapts to its
effective natural and human environment; and similar or related
assemblages of approximately the same age from a single locality or
district, thought to represent the activities of one social group.

Includes any object, site, area, building, structure, or place that is
archaeologically or historically significant, or that exhibits traditional
cultural value, e.g., properties sacred to Native Americans or other
ethnic groups. The definition includes assets significant in the
architectural, scientific, engineering, economic, agricultural,
educational, social, political, military, or cultural annals of the area.

The combined effects resulting from all programs occurring

concurrently at a given location.

Water pooled below the discharge elevation through a din.

Constructed depressions used to capture flows, dissipate water
energy, and contain sediments.

Land, lot, parcel or area that has been built upon or where public
services have been installed prior to residential, commercial, or
industrial construction.

Effects resulting solely from the proposed action.

Transfer of sediments from a lakebed to another site.

The number of animal and plant species present within a habitat.

Remove or displace sediments by mechanical means to deepen
channels or water bodies such as lakes or bays, typically for
navigation purposes.

A long period with no rain.
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Ecoregion Province

Effluent

Emergent Species

Endangered Species

Environmental Impact
Statement

Environmental Justice

Exotic Species

Extirpated

Fallow

Federal Register

Flood Plain

Flood Control Pool

Gamma Analysis

Gravel

Gross Beta Analysis

Ground Water

Habitat

Hazardous Material

Ecosystems of regional extent; an area of large size where there is a
distinctive association of interconnected biological and environmental
features.

Waste material discharged into the environment.

Wetland plant species that grow from standing or flowing water and
also from saturated soils.

Species of animal or plant formally listed by the USFWS as
endangered.

A detailed informational document required of federal agencies by
NEPA for major projects or legislative proposals significantly affecting
the environment. A tool for decision-making, the EIS describes the
positive and negative effects of the undertaking and lists alternative
actions.

The examination of project-induced disproportionate human health or
environmental adverse impacts upon minority and low-income
populations. Federal agencies are required to examine
environmental justice impacts pursuant to Executive Order 12898.

Non-native species of animals or plants.

No longer present in previously occupied habitat.

Unplanted agricultural land, usually in a rest-rotation cropping plan.

Official publication of government announcements and decisions.

The area adjacent to a river expected to be inundated in a 100-year
flood.

Area where floodwater is stored upriver of a dam, to be released in a.
controlled manner to reduce the peak flow.

A measurement of radiation.

Medium-sized particles, intermediate between sand and cobbles.

A measurement of radiation from a high-speed electron or positron
undergoing decay.

Water in subsurface areas, collected due to porous an permeable
geologic formations, that supplies wells and springs.

The place or environment where a plant or animal normally grows or
lives.

A substance or mixture of substances that poses a substantial risk or
potential risk to human health or the environment.
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Hazardous Waste

Herpetiles

Historic Resources

Hydrology

Ictalurids

Impacts

Integrated Pest
Management

Introduced Species

Invasive Species

Lead Agency

Leased Land

Lithic

Loam

Logjam

Long-term Impacts

Low-elevation Dams

Mesic

Mitigation

A waste or combination of wastes that, because of quantity,
concentration, or physical, chemical, or infectious characteristics, may
either cause or significantly contribute to an increase in mortality or an
increase in serious irreversible illness; or may pose a substantial
hazard or potential hazard to human health or the environment when
improperly treated, stored, transported, disposed of, or otherwise
managed.

Species of amphibians and reptiles, inclusive.

A period after the advent of written history dating to the time of the
first Euro-American contact in an area. Also refers to items primarily
of Euro-American manufacture.

The properties, circulation, and distribution of water on or below the

earth's surface.

Species of catfish.

An assessment of the meaning of changes in all attributes being
studied for a given resource; an aggregation of all the adverse
effects, usually measured using a qualitative and nominally subjective
technique.

An approach to exotic plant species invasions using farm
management practices, prescribed burning, chemical application, and
biological controls among others.

Typically non-native species raised or grown for income.

Non-native or native species that are aggressive and tend to
dominate sites as in a monoculture. These species typically require
management controls.

The federal agency with primary responsibility for preparing an EIS.

Land with a legally binding agreement in place for management, an
example being cropland.

Of, related to, or being a stone tool.

A soil that consists of varying proportions of clay, silt, and sand.

Area of the Neosho River where tree debris has settled out because
of low flow velocity.

Impacts that would occur over an extended period.

In-channel water diversion structures that are usually less than ten
feet high and typically used to direction flows for irrigation or
municipal water supply.

Moist sites or species adapted to moist sites.

A method or action to reduce or eliminate program impacts.
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Native Americans

Native Vegetation

Notice of Intent

Passerine Species

pH

Pool Raise

Potable Water

Radionuclides

Raptor

Reallocation

Recreation

Recruitment

Riffles

Riparian

River Bank Erosion

Runoff

Scoping

Sediment

Sedimentary Exposures

Individuals, bands, or tribes who trace their ancestry to indigenous
populations of North America prior to Euro-American contacts.

Indigenous plant life that occurs naturally in an area without
agriculture or cultivation applications.

A notice, required under NEPA, that is prepared by the federal lead
agency and published in the Federal Register, immediately after
deciding that an EIS is necessary. The NOI briefly describes the
proposed action and alternatives, explains the scoping process and
the opportunity to participate in scoping meetings, and lists the
contact person within the lead agency.

The group of birds commonly known as songbirds.

An expression of the hydrogen ion concentration, indicating acidity or
alkalinity.

Storing additional water in the conservation pool, allowing water to
back to a higher level behind the dam structure.

Water suitable for drinking.

Isotopes that emit waves or particles.

Birds of prey, including eagles, hawks, owls, and falcons.

Adding stored water to the conservation pool, with a small reduction
of capacity for flood storage.

The pursuit of leisure time for personal refreshment and relaxation.

Add to the population by producing offspring.

Turbulent water resulting from a high rate of flow through a shallow
area of a river channel with a congregation of larger particles
(boulders, gravel) in the substratum.

Pertains to the features on the bank of a natural watercourse.

The sloughing or caving of river bank soils into the water in the
course of natural meandering or during flood events.

The non-infiltrating water entering a stream or other conveyance
channel shortly following a precipitation event.

Process for determining the range of issues that should be addressed
prior to implementation of a proposed action.

Rock or mineral fragments weathered from existing rock. It is
transported by wind, water, ice, or gravity and deposited in
unconsolidated layers.

Rock formed when soft sediment is hardened or lithified.
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Shorebirds

Short-term Impacts

Significance

Silt

Site

Soil

Socioeconomics

Surface Water

Tachytictic Breeder

Terrestrial

Threatened Species

Toxic

Turbidity

Waterfowl

Water Level
Management Plan

Water Quality

Watershed

Water Storage

Water Supply
Reallocation

Water Supply Yield
Analysis

The group of wading birds including gulls, stilts, sandpipers, plovers,
egrets, and herons, among others.

Impacts that occur over a relatively brief period of timeand are of
short duration.

The importance of a given impact on a specific resource as defined
under CEQ regulations.

Individual mineral particles that range in diameter from the upper limit
of clay (0.002 mm) to the lower limit of fine sand (0.05 mm).

The location of past cultural activity; a defined space with more or
less continuous archaeological evidence. A specific area.

A natural, three-dimensional body at the earth's surface. Soil is
capable of supporting plants and has properties resulting from
climate, living matter, relief, and parent material.

Involves a combination of economic and social factors.

All water naturally open to the atmosphere and all wells, springs, or
other collectors that are directly influenced by surface water.

Mussel species that release larvae generally in the water to find and
attach to host fish gills.

Species that live or grow on land.

Plant and wildlife classifications that could become endangered in the
foreseeable future.

Harmful to living organisms.

A measurement of suspended particles or sediment.

The group of birds including ducks, geese, swans, and coots.

A determination of water elevations and timing to enhance fish and
wildlife habitat within a site.

Physical and chemical condition of water that includes temperature,
specific conductance, and pH among others.

The entire land area that collects and drains water into a river or River

system.

Water pooled behind a dam for beneficial use.

Raising the elevation of stored water in the conservation pool while
slightly reducing the amount of flood pool storage capacity.

Determination of storage volume in the conservation pool after
subtracting the amount of sediment present.
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Wetland Areas that are inundated by surface or ground water for a long
enough period of time each year to support, and do support under
natural conditions, plants and animals that require saturated or
seasonally saturated soils.
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11.0 LIST OF PREPARERS AND CONTRIBUTORS

This section contains the list of personnel contributing to SEIS production and presents
pertinent information concerning the organizations, project responsibilities, and experience
level.

United States Army Corps of Engineers
Tulsa District
1645 South 101 East Avenue
Tulsa, OK 74128-4609

Janet Holsomback - Project Manager, Water Supply Specialist
B.A. Business Management; 12 years experience

James Randolph.- Project Manager, Fish and Wildlife Biologist
B.S. Biology, M.S. Zoology; 30 years experience

Louis Vogele - Archaeologist
M.A. Anthropology; 16 years experience

engineering-environmental Management, Inc.
1510 West Canal Court, Suite 2000
Littleton, CO 80120

Jayne Aaron - Cultural Resources Manager
M.A. Environmental Policy and Management; 17 years of experience
Assistant Project Manager; Aesthetics; Public Involvement

Brian Davis - GIS Coordinator
B.S. Landscape Architecture and Land Planning; 21 years of experience
GIS Applications

Ronald Freeman - Wildlife Biologist
B.S. Wildlife Management; 27 years of experience
Environmental Analysis, Quality Control

Wanda Gray - Technical Editor
B.S. English; 20 years of experience
Technical Editing and Writing

Brian Hoppy - Vice President
M.N.R. Natural Resources; 11 years of experience
Project Director, Quality Control
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Jose Merino - Owner
PhD. Aquatic Ecology; 31 years of experience
Quality Control

Daniel Niosi - Natural Resources
B.S. Natural Resources Management ; 3 years of experience
Environmental Planning and Analysis

Holly Raab - Archaeologist
PhD. Archaeology; 16 years of experience
Archaeology, Cultural Resources.

James Rust - Archaeologist
M.A. Archaeology; 16 years of experience
Archaeology, Cultural Resources

James Von Loh - Biologist
M.S. Biology; 24 years of experience
Project Manager, Air Quality, Biological Resources

Craig Vrabel - Geologist
B.S. Geology; 12 years of experience
Geology and Soils Resources, Impact Analysis, Quality Control

Blankenship Consulting LLC
1820 East Cedar Avenue
Denver, CO 80209

George Blankenship - Socioeconomist
M.A. Urban and Regional Planning; 22 years of experience
Socioeconomics

MARTECH-STP
2838 East 10th Street
Tucson, AZ 85716

Michael Osborn - Hydrologist
M.S. Hydrology; 23 years of experience
Hydrology and Water Resources
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EXECUTIVE SUMMARY

Under Contract Number DACA56-00-D-2013, Task Order 0034 (27 April, 2001), the
Department of the Army, Corps of Engineers -Tulsa District, tasked engineering-environmental
Management, Inc. to conduct Phase I of the Final Environmental Impact Statement Supplement
to the John Redmond Lake EIS. The purpose of the supplement is to identify the environmental,
cultural, social, and economic aspects of reallocation of flood control storage to water supply
storage at John Redmond Lake, Kansas. Task 6.0 of this project provides the results and analysis
of public scoping meetings held in March and April 2001 as a stand-alone report for this task, but
the information contained herein will also be presented in appropriate sections of the FEIS.

A Notice of Intent to prepare an EIS for Reallocation of Water Supply Storage for John
Redmond Lake, Kansas was published in the Federal Register on 7 April 2001. Two public
scoping meetings were held in conjunction with the notice, the first in Burlington, Kansas (29
March 2001) and the second in Chetopa, Kansas (5 April 2001). Thirty individuals were present
in each meeting and represented citizens, county agencies, state agencies, and federal agencies.
A synopsis was prepared summarizing the concerns and issues identified by meeting attendees

The Burlington, Kansas comments focused on remediation of the "logjam" formed in the Neosho
River, inclusion of a seasonal pool management plan, federally threatened fish habitat concerns,
flooding in the Otter Creek Wildlife Management Area, crop damages and harvesting concerns
due to flooding, wildlife displacement due to high water, Neosho River bank erosion concerns,
construction of up-drainage detention ponds and the Cedar Point Dam, the state highway bridge
(K-130) creates a backwater, and an increase in duration and frequency of down-river flooding.
The Chetopa, Kansas comments focused on the only function of the reservoir being that of flood
control, dredging the reservoir, Neosho River bank erosion concerns, an increase in duration and
frequency of down-river flooding, and a recreation focus (waterfowl hunting) versus flood
control.

Seventeen written comment fonns, letters, and electronic mail resulted in three supporting the
proposed water level raise, nine opposed to a water level raise due to loss of flood control
storage, three supporting dredging of sediments, one concerned about dam safety with the water
level raise, two supporting wildhfe management and habitat improvement as a key project focus
and two noting that wildlife habitat would be negatively affected, two stating that recreational
opportunities would be improved, one opposed to the proposed project because it was to only
benefit recreation, and three supporting "logjam" remediation. In addition, a petition with 101
signatures was presented to the Corps requesting removal of the "logjam" located approximately
0.9 miles east of the Jacob Creek boat ramp. Road and property flooding are reasons cited for its
removal.

The lists of agencies, organizations, and individuals consulted during environmental impact
statement preparation are incomplete in this report. These lists will be continually updated as
contacts are made relative to the resource information needs addressed.
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1.0 CONSULTATION AND COORDINATION

1.1 Introduction

This introduction provides a summary of the scoping process, and a list of agencies,
organizations, and persons consulted in the preparation of this DSEIS. Comments,
correspondence, and notices are contained in Attachment A. The project mailing list is contained
in Attachment B. The mailing list was compiled from interested individuals, agencies, and
organizations during the project development process. It is current through June 2001.
Individuals on the mailing list may not receive a copy of the DSEIS; however, they will receive a
letter announcing availability of the DSEIS, and a notice of availability will also be published in
local newspapers

2.0 PUBLIC COORDINATION

As required by CEQ regulations for implementing NEPA (40 CFR 1500-1508), the U S. Army
Corps of Engineers, Tulsa District, provided for an early and open scoping process to determine
issues to be addressed and those considered significant to concerned citizens and organizations.
Public involvement opportunities to date include the EIS notification process, including the NOI
and the opportunity to comment on the NOI, and interagency and public scoping meetings
Sections 2 1 through 2 3 provide more information on the public coordination process
Additionally, public hearings will be held on the DSEIS following the requisite comment period

2.1 Notice of Intent

In conformance with the requirements of NEPA (40 CFR 1501.7), aNOT to prepare an EIS for
the John Redmond Lake Reallocation Study, Kansas was published in the Federal Register on
April 7, 2001 (see Attachment A). Alternatives to be evaluated were identified in the NOI as the
no action, and another alternative to raise the lake's conservation pool by two feet to
accommodate for sediment buildup. Significant issues to be addressed in the EIS were identified
as potential impacts to.

* The Flint Hills National Wildlife Refuge;
* Recreation and recreational facilities,
* Structures of the dam;
* Fish and wildlife resources within, above, and below the lake;
* Downstream flows on the Neosho River; and
* Other impacts identified by the public, agencies, and Corps studies.

The scoping period ended on June 1, 2001
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2.2 Scoping Meetings

Two public scoping meetings were held in conjunction with the NOI. The first meeting was held
on March 291, 2001, in Burlington, KS, and the second meeting was held on April 5, 2001, in
Chetopa, KS. The purpose of these meetings was to inform the public of the upcoming water
supply reallocalion study and to allow citizens an opportunity to comment on the proposed two-
foot raise in the conservation pool at John Redmond Lake. An advertisement for the scoping
meetings was placed in the Coffey County Republican newspaper on March 14, 2001. Press
releases were sent to 47 newspapers, and radio and TV stations for publication (see Attachment
A). Copies of the presentation and handout materials are included in Attachment C.

Thirty individuals representing the public and state and county agencies attended the meeting in
Burlington, Kansas. Only two written comments were received at the meeting, but attendees
could obtain comment forms to fill out and return by mail.

Thirty individuals representing farmers, pecan growers, the City of Chetopa, and a representative
from Congressman Coburn's office also attended the meeting in Chetopa, KS Most attendees
were in opposition to any action that would result in a reduction of flood control storage, no
matter how slight. No written comments were received at the meeting, but attendees could obtain
comment forms to fill out and return by mail.

In addition to the two public scoping meetings, a meeting was held with the Neosho Basin
Advisory Cormnittee on March 16, 2000. At this time, the advisory committee has neither
approved nor disapproved of the proposed project.

2.3 Summary of Issues Identified During The Scoping Process

Burlington, Kansas Meeting, March 29, 2001. The following is a synopsis of the concerns
expressed by attendees of the Burlington, KS meeting:

" Remove the logjam at Jacob Creek.
" Cut a channel around the logjam.
" Logjam creates a higher pool in the upper reaches of the lake
" Removal of the logjam would permit water to enter the conservation pool
" Include seasonal pool management plan in the reallocation study
" Keep riffles at Hartford clean for Madtom habitat.
" Concern for flooding Neosho Madtom habitat
" Operations Division should clean out logjam, as done in early years.
" Logjam is cau§ing increased flooding off Corps property upstream of John Redmond,

around flood pool lands, and upstream to Emporia, KS.
" Determine if the increased conservation pool limit Kansas Department of Wildlife and

Park's (KDW&P) seasonal, pool manipulation plans
" Raising the conservation pool will adversely impact the KDW&P Otter Creek wildlife

management area (1,600 acres) and make it flood more frequently.
" More damage to crops due to increased flooding because of conservation pool raise
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" Animals are being forced out of their habitat because of higher water levels (i e,
increasing crop damage and increasing car/deer accidents)

" Stream bank caving caused from the way the Corps operates John Redmond losing
cusinon of extra flood control storage.

" Should build detention ponds above John Redmond to trap sediment as was promised
before John Redmond was built.

" Build Cedar Point Lake like the Corps was supposed to.
" Increase in conservation pool will increase the duration and frequency of flooding on

casement lands.
* K-130 bridge increases backwater effect.
* High pools isolate non-easement lands preventing farmers from harvesting crops

Written comments received are summarized in Table 1 below.

Chetopa. Kansas Meeting. April 5, 2001 The following is a synopsis of the concerns expressed
by attendees of the Chetopa, KS meeting

* There has been an increase in stream bank caving on the Neosho River caused by the way
the Corps operates John Redmond for flood control.

* The flood pool is already insufficient
* )A loss of flood control in John Redmond will increase the duration and frequency

flooding lands downstream on the Neosho River
" The only real solution to sedimentation in the lake is dredging the reservoir.
* John Redmond's only purpose is flood control-all other uses are subservient to flood

control or are extraneous.
* The only reason the Corps wants to raise the water level is for the duck hunter.

Written comments received are summarized in Table 1 below.

Written Comments. The Corps received seventeen comment forms, letters, and e-mails during
the scoping period in response to the NOl or public meetings The content of the comments are
similar to the concerns expressed at the public meetings, and include:

" Three generally for the two-foot raise in water level.
* Nine opposed due to loss of flood control storage.
" Three stated that the lake should be dredged.
" One stated that a raise in the water level would make the dam unsafe.
" Two noted that wildlife management and habitat improvement should be a key part of the

project.
* Two others noted that habitat would be negatively impacted.
* Two noted that the project would improve recreational opportunities.
* One was opposed to the project because it was being done strictly to benefit recreation.
* Three slated that the logjam needs to be removed.

Table I details the written comments received during scopmg.
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Table 1. Written Scoping Comments
gentylO gariztionl' AV " 2 -. hri Discussed in the IS'

33 3-3 to 3-16
Raising the conservation pool would lead to more frequent flooding of 383 4-5 to 4-8

Kevin Wellnitz longer dration, which would lower property values 3-68. 6
4 3 3-68, 69

Neosho Rapids, KS Maintenan~e below the bridge north of Hartford on K-130 is poor Trees 384 3-68, 69

are growing under the bridge obstructing water flow causing water on the 4.8 6 4-25
west side of K-130

33 3-3 to 3-16
2 Robert Withrow Opposed to raising the conservation pool that would result in loss of 383 3-65 to 3-68Chetopa, KS flood storage 384 3-68, 69

3 3 3-3 to 3-16
Jane Bicker Opposed to raising the conservation pool that would result in loss of 3 8 3 3-65 to 3-68
Chetopa, KS flood storage 384 3-68, 69

383 3-3to3-16
Jeff Jackson Opposed to raisng the conservation pool that would result i loss of 3 8 3 3-65 to 3-68
Columbus, KS flood storage 384 3-68, 69

33 3-3 to 3-165 Linda Jackson Opposed to raising the conservation pool that would result in loss of 3 8 3 3-65 to 3-68
Chetopa, KS flood storage 384 3-68, 69

33 3-3 to 3-16
6 Irene & David Elmore Opposed to raising the conservation pool that would result in loss of 3 8 2 3-60 to 3-65

Chetopa, KS flood storage 3 8 3 3-65 to 3-68
3 84 3-68, 69

Delbert Johnson It would be cheaper to dredge the lake than the cost of resulting flood 4 81 4-168

7 DletJhsndamage 4141
Oswego, KS A higher water level would make the dam unsafe 143 1-10, 11

Release the water from John Redmond when it begins to rain to prevent 332 3-6 to 3-9
8 Henry Bell additional flooding after a flood 333 3-10 to 3-16Chetopa, KS Opposed to raising the pool for hunting and boating 3 4 6 3-47 to 3-50

3 8 2 3-61 to 3-65
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L Aenyiurganliation/ I, ,~~.~ ,~,<, ~Weeicse n the El",..I '' ~ -~7 firibrt A''
______Iadfs 

A-.~ -. j ~~~g4-'
The flood pool is already insufficient The Corps has had to make 332 3-6 to 3-9

releases in excess of channel capacity Reducing flood storage capacity 3 3 3 3-101 o3-16
would uruner exasperate the situation resulting iii a negatve inipact 38 2 3-61 to 3-659 Jak Darympe dwnstreamr

Miami, OK 23 2-2
Compensating for sedimentation in the conservation pool sets a 33 3-3 to 3-16
dangerous precedent The only solution is dredging 4 8 1 4-18

23 2-2
3 3 3-3 to 3-16

10 W P Zimmerman Any raise in the lake level will decrease flood control Dredge the 3 8 3 3-65 to 3-68
Welch, OK sediment 384 3-68, 69

481 4-18W K Nielsen .. ...
11 W KS Encourage raising the level of the conservation pool. Comment Noted

12 No name Neosho madtom habitat will be flooded 345 3-43, 44
Deborah Wistrom Raising the lake level will not stop the existing logjam problem 32 3-10, 20, 21
Hartford, KS 336 3-25
Leonard Jirak Include pool management for fishG andwildlife Riffles below Hartford 3 33 3-10, 20, 21
Hartford, KS need to be periodically flushed to ensure good habitat for madtom 3 3.6 3-25, 26
H r 344 3-39, 40

25 2-3

Bob Culbertson 332 3-9
New Strawn, KS Manage pool levels with drawdowns for wildlife on a regular basis 34.4 3-38 to 3-40

3 45 3-43, 44
51 5-2

14 Larry Bess Fishing has deteriorated over the past several years due to reduction of 3 3 3 3-16 to 3-21
Emporia, KS riffle areas and silting Raising the lake level will result in more silt 483 4-21.22

333 3-10,30,21The logjam is causing the banks to erode and drop more trees, making 3 3 6 3-25
15 Ron Casey the logjam bigger 344 3-39,4015 Hartford, KS ... . 382 3-63 to4-6

The current lake level is not deep enough to boat on 3 8 2 3-63 to 3-65
3 83 3-.67, 68

The lakelevel should be raised 2 to 3 feet Comment NotedTerry Emmons 3 33 3-10, 20,2'1
16 Hartford, KS Clear the logjam to allow easier movement of the fish, and for boating 3 36 3-25, 26

access 344 3-39,40

17 Ben Cuadra Suoports the raising of the po01 to increase boating access 38 2 3-63 to 3-65
_ 7 Waverly, KS 383 3-67, 68
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The USACE, Tulsa DistTict, has also received (2001, specific date unknown) a petition signed by
101 individuals from Jacob Creek, Burlington, Emporia, Hartford, and Neosho Rapids, KS. The
petition requests the removal of a logjam 0.9 miles east of the Jacob Creek (Strawn) boat ramp.
The petitioners state that the logjam is causing road and property flooding The petition is
included as Attachment D

All of the above concerns have been noted and are addressed in the DSEIS.

3.0 LIST OF AGENCIES, ORGANIZATIONS, AND PERSONS CONSULTED

3.1 Federal Agencies

Department of Agriculture
Natural Resources Conservation Service

Department of Energy
Wolf Creek Nuclear Generating Station

Department of the Interior
U S Environmental Protection Agency
U.S. Fish and Wildlife Service
L.S. Geological Survey

3.2 State Agencies

Emporia State University
Kansas Biological Survey
Kansas Department of Health and Environment
Kansas Department of Transportation
Kansas Department of Wildlife & Parks
Kansas State Historic Preservation Office
Kansas State Historical Society
Kansas State Umversity Agricultural Extension
Kansas Water Office

3.3 Local Agencies

City of Burlington, Kansas
City of Chetopa, Kansas
Coffey County, Kansas
Lyon County, Kansas
Neosho River Committee
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ATTACHMENT A: COMMENTS, CORRESPONDENCE, AND NOTICES



WAIS Document Retrieval Page 1 of 2

[Federal Register: April 7, 2000 (Volume 65, Number 68)]
[Notices]
[Page 18316-18317]
From the Federal Register Online via GPO Access [wais.access.gpo.gov]
[DOCID:fr07ip0O-73]

DEPARTMENT OF DEFENSE

Department of the Army, Corps of Engineers

Notice of Intent To Prepare an Environmental Impact Statement
IBIS) for the John Redmond Lake Reallocation Study, Kansas

AGENCY: U.S. Army Corps of Engineers, Department of Defense.

ACTION: Notice of intent.

SUMMARY: The purpose of the EIS is to address alternatives and impacts
pertaining to reallocation of water storage at John Redmond Lake,
Kansas.

FOR FURTHER INFORMATION CONTACT: Questions or comments concerning the
proposed action should be addressed to Mr. David L. Combs, Chief,
Environmental Analysis and Compliance Branch, 1645 South 101st East
Avenue, Tulsa, Oklahoma 74128-4629, telephone 918-669-7660, e-mail:
David L. Combs@usace.army.mil.

[[Page 18317]1

SUPPLEMENTARY INFORMATION: John Redmond Lake was authorized by the
Flood Control Act approved May 17, 1950, Public Law 81-51-6a; Project
Document HD 442, 80th Congress, 2d Session. Public Law 85-327, dated
February 15, 1958, changed the project name from Strawn Dam to John
Redmond Dam and Reservoir. It is located on the Grand (Neosho) River at
river mile 343.7, about 3 miles northwest of Burlington in Coffey
County, Kansas. Project purposes include flood control, water supply,
water quality, and recreation. Closure of the embankment was completed
in September 1963 and the project was completed for full flood control
operation in September 1964.

In 1975, the state of Kansas and the Federal government entered
into a water supply agreement for an estimated 34,900 acre-feet of
storage remaining after 50 years of sedimentation. After the agreement
was signed, it was determined that sediment was entering the lake
unevenly from what had been predicted. Over time, sedimentation in the
lake has changed the amount of storage the lake has for flood control,
water supply and other purposes. Storage available for water supply
purposes in the lake has been depleted by sediment distribution such
that the water supply agreement obligations are being infringed upon.

Most of the sediment deposited in the lake pool has been below
elevation 1039.0 (top of conservation pool), National Geodetic Vertical
Datum (NGVD). Based on the Corps sediment surveys for 1964-1993, it was
predicted that adequate storage would be available below elevation
1068.0 feet NGVD (top of flood control pool) at the end of the economic
life of the project (Year 2014) to meet all authorized project
purposes. However, the top of the conservation pool should ultimately
be established at a higher elevation to reapportion equitably the

http //firwebgate.access. gpo gov/cgi-bin/getdoc.cgi 9dbnameý2000.register&docid=O0-8674-filed 4/27/00
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storage between the conservation and flood control pools.
When a lake is designed, each pool (flood control, conservation,

sediment) is designed to capture a proportionate amount of sediment. In
the case of John Redmond, the sediment load has been as predicted;
however, the sediment is accumulating in the conservation pool while
the flood control pool has experienced less than expected sedimentation
losses-

The reallocation study and EIS will focus on ways to accommodate
for the uneven distribution of sediment within the lake and evaluate a
number of alternatives. Alternatives presently identified include the
no action plan, which follows the current operational practices and
another alternative to raise the lake's conservation pool to
accommodate for sediment buildup. This alternative includes a 2-foot
pool rise with the intentions of raising the conservation pool to
elevation 1040.0 feet NGVD and using a phased pool raise of the
remaining one-foot, in one-half foot pool increments.

The EIS will evaluate the effects of alternatives on the authorized
project purposes and other identified concerns. Significant issues to
be addressed in the EIS include: (1) potential impacts to the Flint
Hills National Wildlife Refuge; (2) impacts on recreation anr
recreation facilities; (3) impacts on structure of the dam; (4) impacts
on fish and wildlife resources within and also above and below the
lake; (5) impacts on downstream flows on the Neosho Itiver; and (6)
other impacts identified by the public, agencies, or Corps studies.

Scoping meetings for the pro3ect are planned to be conducted in
March and April 2000. News releases informing the public and local,
state, and Federal agencies of the proposed action will be published in
local newspapers. Comments received as a result of this notice and the
news releases will be used'to assist the Tulsa District in identifying
potential impacts to the quality of the human or natural environment.
Affected local, state, or Federal agencies, affected Indian tribes, and
other interested private organizations and parties may participate in
the Scoping, piocess by forwarding written comments to the above noted
address or attending Scopin~g meetings.

The draft EIS (DEIS) is, expected to be available for public review
and comment by September 2001. Any comments and suggestions should be
forwarded to the above noted address no later than June 1, 2000, to be
considered in the DEIS.

Dated: Match 27, 2000.
Leonardo V. Flor,
Colonel, U.S. Army District Engineer.
[FR Doc. 00-8674 Filed 4-6-00; 8:45 am]
BILLING CODE 3710-39-M

http'//frwebgate access gpo gov/cgi-bin/getdoc cgipdbname=2000_register&docid=00-8674-filed 4/27/00
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John Redmond Lake Reallocation Study

Question, Comments, or Suggestions

The Corps of Engineers is interested in addressing your concerns and questions regarding this study. The Corps
encourages suggestions as well. Your input is an important part of the Corps study process. Please write your
question, comment, or suggestion on the space provided below If you would like to be kept informed about this
study please provide your name and address. Feel free to use the back of this form or add pages if needed. You
may also take this form with you and return it to the address below
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Optionl Information:

Name: ES-a -, M

Address:,,0 '-a l/D- -JiY 4

Zip: Phone:0 3F 1 -7Z54 3 E-mail:

ffiliation:
State:Je

Point of Contact
Ms Jan Holsomback,
U.S. Army Corps of Engineers, Tulsa Ditrict
AiTT7: CESWT-EC-1fM
1645S 101"East Ave.
Tulsa, OK 74128-4629
Phone: 918-669-7089 Fax: 918-669-7546
c-maih JaneLHosomback@svt02.swLusaeOAflfy.mil
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John Redmond Lake Reallocation Study

Question, Comments, or: Suggestions

The Corps of Engineers is interested in addressing your concerns and questions regmding this study. The Corps
enwourages suggestions as well. Your input is an important part of the Corps study process. Please write your
question, comment, or suggestion on the space provided below. If you would like to be kept informed about this
study pleas provide your name and addms. Feel free to use the back of this form or add pages if needed. You
may also take this form with you and return it to the address below.

Optional Information:

Address:',52 10 A- c City: n
Zip:j Lff.•" , Phonea=6-' _ _ _ _ _ _ _

Point of Contact
MWs Jan Holsomback,
U.S. Army Corps of Engincee, Tulsa District
ATTN: CESWT-6C-HM
1645 S. lO: East Ave.
Tulsa, OK 74128-4629
Phone: 918-669-7089 Fa 918-669-7546
e-mall: JafleLHosombac wt1o2 .$wtuSLOmyjnit
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John Redmond Lake Reallocation Sl*
Question, Comments, or Suggestions

The Corps of Engineers is interested in addressing youa .oncerns and questions regarding this study. The Corps
encourages suggestions as well Your input is an important part of the Corps study process. Please write your
question, commnent, or suggestion on the space provided below. If you would like to be kept informed about this
study please provide your name and address. Feel free to use the back of this form ot add pages if needed. You
may also take this form with you and return itto the address below.
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Optional Information:

ACit: .SaZip: ' E-mail:

Point of Contact
Ms Jan Holsomback,
U.S. Army Corps of Engineer, Tulsa DisTict
ATTN: CESWT-BC-HM
1645 S. 1010 East Ave.
Tv6a, OK 14128-4629
Phone: 918-669-7089 FLax: 918-669-7546
o-ruil: Ianet~osoabac~ tfl2.t.swutaso ttmy Jmil
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John Redmond Lake Reallocation Study

Question, Comments, or Suggestions

The Corps of Engineers is interested mn addressing your concerns and questions regarding this study. The Corps
encourages suggestions as well. Your input is an important part of the Corps study process. Please write your
question, comment, or suggestion on the space provided below. If you would like to be kept infrmned about this
study please provide your name and address, Feel flee to use the back of this form or add pages if needed. You
may also take this form with you and return it to die address below.
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Optional Information:

Name-•fltio ,-- A ion:r
Addrss [) oMrra.l City: " .l State-,
Zip: E-mail:_ _ _ _

Point of Contact
Ms han Holsomback,
U.S. Army Crmp of Engineers, Tulsa District
ATMI: CESWT-EC-.HM
1645 S. 101T East Ave.
TuLOA, OK 74128-4629
phone. 918-669-708S) Fax: 918-669-7546
e-mail: JaneLHosombadc@kwtO2.swt.IuAa ymil
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John Redmond Lake Reallocation Study

Question, Comments, or Suggestions
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The Corps of Engineers ts interested in addressing your concerns and questions regarding this study. The Corps
caourages suggestions as welt. Your input is an important part of the Corps study process. Please write your
question, comment, or suggestion on the space provided below. If you would hke to be kept informed about this
study please provide your name and address. Feel free to use the back of this form or add pages if needed. You
way also take this form with you and rrturn it to the address below.
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Point of Conta~ct
M& Jan IHolsoutheck,
U.S. Army CorIp of Engineers. Tulsa District
ATM4 CESWT-EC4IHM
1645 S. 10 In East Me.
Tulba, OK 74122-4629
Phone: 919-66D-708l9 Fax: 913-669-7546
e-mail: lanet.Hosomibck(swtD2.swt~uaoipmyjmll
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John Redmond Lake Reallocaton Study

Question, Comments, or Suggestions

The Corps of Engni-er is interested m addressing your concerns and questions regarding this study. The Corps
encourages suggestions as well Your input is an important part of the Corps study process. Please write your
queson, comment, or suggestion on the space provided below. If you would like to be kept informed about this
study please provide; your name and address. Feel free to use the back of this form or add pages if needed. You
may also take this f.orm with you and return it to the address below.
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Point of Contact
Ms Jon Holsomback,
U.S. Army Corps of Engineus, Tulsa Dritrict
ATMN: CESWT-SC.HM
164S S. 101" East Ave.
TuLsa OK 74128-4629
Phone. 918-669-7089 Fax 910-669-7546
e-mail: Janet.Hosomback@.wswt.ttusaciarny-nmi
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John Redmond Lake Reallocation Study

Question, Comments, or Suggestions

The Corps of Engineers is interested in addressing your concerns and questions regardig this study. The Corps
encourages suggestions as well. Your input is an important part of the Corps study process- Please write your
question, comment, or suggestion on the space provided below. If you would like to be kept informed about this
study please provide your name and address. Feel free to use the back of this form or add pages if needed. You
may also take this form with you and return it to the address below
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Point of Contact
Ms Jan Holsoinback,
U.S. Army Corps of Engineers. Tulsa District
ATTN4: CESWT-EC-HM
1645 S. tO 1' East Ave.
Tulsa, OK 74129-4629
Phone: 918-669-7099 Faic 918-669-7546
s-mail: Janer.HosomrnbackL~swtO2.swt~zsaccAnny~mil
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John Redmond Lake Reallocation Study

Question, Comments, or Suggestions

The Corps of Engineers is interested ta addressing your concerns and questions regarding this study. The Corps
encourages suggestions as well. Your input is an important part of the Corps study process. Please write your
question, comment, or suggestion on the space provided below. If you would like to be kept informed about this
study please provide your name and address. Feel free to use the back of this form or add pages if needed You
may also take this form with you and return it to the address below
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US. Army Corps of Engineers, Tulsa District
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John Redmond Lake Reallocation Study
of EAngnr. Question, Comments, or Suggestions

The Corps of Engineers is interested in addressing you concerns and questions regarding this study. The Corps
encourages suggestions as well. Your input is an important peat of the Corps study process. Please write your
question, comment. or suggestion on the space provided below If you would like to be kept informed about this
study please provide your name and address. Feel free to use the back of this form or add pages if needed. You
may also take this form with you and return it to the addrss below.

I would like to thank you for the opportunity to commelit on the John
Redmond Reservoir Reallocation issue. I wiould be 6pposed to any action
that would result in a net reduction of flood control storage, no matter how
slight. The flood pool is already insufficient. In the past the Corps has had to
make releases in excess of channel capacity. Any degradation of flood C, -

storage capacity would further exacerbate that situation and result in
negative impact down stream.

The aging Iakes in our system are silting rapidly. One fear of mine is

that stealing more of the flood pool to compensate for toss due to
sedimentation in the conservation pool would set dangerous precedence. The
only real solution to lakes filling with siltation is dredging

Optional Information:

Name: .Tack Dalrvcy le Affiliation:
Address: -4'n- •' 75 in. City: Miami State: O_

Zip: 74354 - Phont:918. 540-1870 E-maji: jackdccg@rectec.net

Point of Contact
Ms Jan Holsomback,
U.S. Army Corps of Engineers, Tulsa District
ATTN: CESWT-EC-EIM

1. 1645 S. i01m East Ave.
Tulsha, OK 74128-4629
Phone: 919-669-7099 Fax: 918-669-7546
e-mail: Janet.Hoeombu:k*swtD2.swtlusace.myumil
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John Redmond Lake Reallocation Study

Question, Comments, or Suggestions

The Corps of Engineers is interested in addressing your. concerns and questions regarding this study The Corps
encourages suggestions as well. Your input is an important part of the Corps study process. Please write your
question, comment, or suggestion on the space provided below. If you would like to be kept informed about this
study please provide 3your name and address. Feel free to use the back of this form or add pages if needed. 'You
may also take this farm with you and return it to the address below
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US Army Corps
of Engineers.

John Redmond Lake Reallocation Study

Question, Comments, or Suggestions

The Corps of Engineers is interested in addressing your concerns and questions regarding this study. The Corps
encourages suggestions as well Your input is an important part of the Corps study process. Please write your
question, comment, or suggestion on the space provided below. If you would like to be kept informed about this
study please provide your name and address Feel free to use the back of this form or add pages if needed You
may also take this form with you and return it to the address below

Optional Information:

Name: Affiliation:
Address: City: State:
Zip: Phone: E-mail:

Point of Contact
Ms Jan Holsomback,
U.S Army Corps of Engineers, Tulsa District
ATTN: CESXNVr-EC-HM
1645 S. 101' East Ave.
Tulsa, OK 74128-4629
Phone: 919-669-7089 Fax' 918-669-7546
e-mail. Janet.Hosomback@swtO2 swLusace.army mil
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US Army Corps
of Engineers,

John Redmond Lake Reallocation Study

Question, Comments, or Suggestions

The Corps of Engineers is interested in addressing your concerns and questions regarding this
study. The Corps encourages suggestions as well. Your input is an important part of the Corps
study process. Please write your question, comment, or suggestion on the space provided below.
If you would like to be kept informed about this study please provide your name and address.

Feel free to use the back of this form or add pages if needed. You may also take this form with
you and return it to the address below.
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Point of Contact

Questions, cornmients, and suggestions the John Redmond Reallocation Study can be directed to:

Ms Jan Holsomback,
U.S Army Corps of Engineers, Tulsa District
ATTN. CESWvT-EC-HM
1645 S. 10'1 East Ave.
Tulsa, OK 74128-4629
Phone 918-669-7089



Randolph, James C SWT

From: Combs, David L SWT
Sent: Wednesday, March 22, 2000 9" 17 AM
To: Randolph, James C SWT
Subject: FW: John Redmond Resivior

Jim,

Do you make hard copies of these for the file?

David

-Original Message-
From: Holsomback, Janet SWT
Sent: Wednesday, March 22. 200 7 15 AM
TO, Combs, David L SWT, Randolph, James C SWT, Croston, James SWT, Rossman, Edwmn J SWVT, Padgham, Glen SWT, Fry, James

M SWT, Banks, Billy E SWT
cc: Bell, Ronald W SWT, Sanders, Donald J SWT
Subject: FW John Redmornd Resmor

Comment from an interested party to be taken into consideration Jan

-Ofiginal Message--
From: LARRY BESS [SMTP drdakl@hotmail comi
Sent: Tuesday, March 21, 2000 9 28 PM
To: Holsomback, Janet
Subject: John Redmond Resivior

My name is Larry Bess. I grew up in Hartford KS My family moved there in
1965, just around the time that John Redmond Resivior was opened. I have
many fond memories of the Neosho River and the lake itself. A very large
majority of my life and learning expenence came from the river and the
Flint Hills Wildlife area. My rather large family shared these expenences
with me.

Growing up, I remember the river and its many nifies and rocky areas
Access to the river in the Hartford area was very easy as the banks of the
river sloped gently and the silt was not a problem However, since you
folks have begun raising the level of the lake over the past several years,
there are now very few nffle areas left The fishing has deteriorated to
the point where catching any thing is a surpnse I practice catch and
release every time. There are few fish to release. My children have not
had the opportunities that I was given as there is so much mud and the river
banks are very steep. The only access to the river now is by boat. And
that has become a very dangerous proposition. Please consider these facts
before you raise the level of the lake again. It will only serve to raise
the level of the silt more. There must be some solution to this problem
other than raising the lake levels.
Thank you,

Larry Bess
730 Whildin
Emporia KS. 66801

Get Your Private, Free Email at http:/wwww.hotmail.com
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US Army Corps
of Engineers.

John Redmond Lake Reallocation Study

Question, Comments, or Suggestions

The Corps of Engineers is interested in addressing your concerns and questions regarding this study The Corps
encourages suggestions as well. Your input is an important part of the Corps study process. Pleasewrite your
question, comment, or suggestion on the space provided below. If you would like to be kept informed about this
study please provide your naine and address. Feel free to use the back of this form or add pages if needed. You
may also take this form with you and return it to the address below.
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Optional Information:

Name:• /ý n ' ' ... Affiliation:

Address: ýjj 2, t;-.- ") City: .T 92 A j State:JV•,.
Zip:12fý5_P~e?-",pj E-mail:__________

Point of Contact
Ms Jan Holsomback,
U.S. Army Corps of Engineers, Tulsa District
ATTN: CESWT-EC-.HM
1645 S 101 East Ave.
Tulsa, OK 74128-4629
Phone: 918-669-7089 Fax: 918-669-7546
e-mail: Janet.Hosombackcswvt2.swt.usace.army.mil
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US Army Corps
of Engineers. 0ý(4John Redmond Lake Reallocation Study

Question, Comments, or Suggestions

The Corps of Engineers is interested in addressing your concerns and questions regarding this study. The Corps
encourages suggestions as well. Your input is an important part of the Corps study process. Please write your
question, comment, or suggestion on the space provtded below. If you would like to be kept informed about this
study please provide, your name and address. Feel free to use the back of this form or add pages if needed. You
may also take this form with you and return it to the address below.
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Optional Information:

Name:- rAM M-0 t) - n 5 Affiliation: (!I'-2e),
Address: 'St 5" A 2 2YC•-•ek City: HA•-----d State: K5
Zip: (o1065AL Phone: - E-mail:

Point of Contact
Ms Jan Holsomback,
U.S. Army Corps of Engineers. Tulsa District
ATTN: CESWT-EC-HM
1645 S. 101 East A ve.
Tuba, OK 74121-4629
Phone: 918-669-7019 Fax: 918-669-7546
e-mail: Janet.Hosornback@swtO2.swt.usace.army.ail



CESWT-PE-E 17 April 2000

0

TELEPHONE MEMORANDUM

SUBJECT. John Redmond Reallocation Pool Raise

As part of the public comment process, Mr Ben Cuadra of Waverly, Kansas called me on
17 April 2000 to provide comment on the proposed pool raise to augment water supply of
the lake. AIr Cuadra stated that he was a fisherman who was interested in access to the
river at the upper portion of John Redman reservoir. At the present time the river is
typicallly not accessible because of shallow water Mr Cuadra wanted to express his
support, for the pool raise and the project

Mr Cuadra's address is as follows.

Ben Cuadra
Waverly, Kansas 66817
(785) 733-8254

David L. Combs
Ch, Environmental Analysis and Compliance Br



Randolph, James C SWT

From: Steve Adams [stevea@_wp.state.ks usi
Sent: Wednesday, March 22, 2000 11:27 AM
To: Randolph, James C SW'T
Cc: Combs, David L SWT
Subject: Re- John Redmond Lake Reallocation Study

Jim;

Thanks for the reply I will distribute the notice to our staff and try
to make sure we have someone in attendance Please let me know if you need
any information or assistance from us.

Steve

-- Onginal Message
From. "Randolph, James C SWT" <James C.Randolph@swt02.swt.usace army mtl>
To: <stevea@wp.state ks us>
Cc" "Combs, David L SWT" <David L Combs@swt02 swt usace army mil>
Sent: Wednesday, March 22, 2000 11 13 AM
Subject: John Redmond Lake Reallocation Study

> Steve

> Dave Combs asked me to respond to your request

> We are just initiating ihe study and have not been working with anyone at
> Widlife and Parks that I am aware of.

> We have been working with Dewey Caster of the USFWS office in Manhattan to
> determine thier needs for impact evaluation on fish and wildlife
resources
> and Fish and Wildlife Coordination Act-funding He may have contacted
> someone in your office, but I am not sure

> Please let me know your POC so that we can furnish them planning data as
it
> becomes available We look forward to seeing you or your representative
at
> the public meetings. jf you need to speak with me please feel free to
call
> at 918-669-4396.

> JIM RANDOLPH

I



STATE OF KANSAS

Bill Graves, Governor

KANSAS WATER OFFCE 901 S. Kansas Ave.
AlLeDoux Topeka, Kanss 66612-1249

785-296-3185

October 10, 2000 FAX 785-296-0878
TrY 785-296-6604

Colonel Leonardo Flor
District Engineer
U.S. Corps of Engineers
Post Office Box 61
Tulsa, OK 74121-0061

Dear Colonel Flor.

Attached is the revised proposed lake level management plan for John Redmond Lake.
As you may recall, I forwarded similar plans for other lakes in your district with a letter
dated July 26, 2000. At that time, I withheld submittal of the proposed John Redmond
plan until such time some additional issues could be resolved.

Over the past 10 years there has been a great deal of discussion among state and federal
agencies, as well as local individuals and groups, about the best way to implement such a
plan. The Kansas 'Water Office serves a dual role in these issues in coordinating the State
position and protecting water supplies dedicated to users under contract with the State of
Kansas. My office has always been concerned with all aspects of water supply, flood
control and wildlife habitat associated with John Redmond Lake. I believe that this
proposal represents the best alternative to meeting all of these needs.

At the end of July, my staff met with members of the Kansas Department of Wildlife and
Parks, the U.S. Fish and Wildlife Service and Corps of Engineers staff from both the
project and the Tulsa office. After much discussion all parties agreed upon the attached
plan. As of the date of this letter, the Kansas Department of Wildlife and Parks is also
holding a public meeting on this matter. The Kansas Water Office is also participating in
this meeting. Any significant comments will be forwarded to your office as soon as
possible.

I ask that you implement this plan as quickly as possible, if we receive any precipitation,
so that the fall waterfowl benefits derived from this plan may be achieved. If you have
any questions, please feel free to give Earl Lewis, a member of my staff, a call at (785)
296-3185.
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Thank you ,i advance for your consideration of this proposed plan.

RespeedL

Al LeDoux
Director

Enclosures

c/enclosures: Ricbard Oldham, Corps of Engineers, Kansas City
Ronald W. Bell, Corps of Engineers, Tulsa
Dan Mulhew, U.S. Fish and Wildlife Service, Manhattan
Jerre Gamble, U.S. Fish and Wildlife Service, Hartford
Marvin Swanda, Bureau of Reclamation, McCook
Robert Barbee, Kansas Department of Wildlife and Parks, Pratt
John Bond, Kansas Department of Wildlife and Parks, Topeka
Steve Adams, Kansas Department of Wildlife and Parks, Topeka
Leonard Jirak, Kansas Department of Wildlife and Parks, Hartford
Terry Duvall, Kansas Water Office
Clark Duffy, Kansas Water Office
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John Redmond Reservoir
Proposed Water Level Manageme

October 1, 2000 thru September 30, 2'
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John Redmond Reservoir
Proposed Water Level Management Plan

October 1, 2000 thru September 30, 2005

Recommendations: (as inflows allow)

1. October Ito October 15 - Allow lake level to rise to elevation 1041.0 by October 15 if inflows are available. This will
provided flooded vegetation for migrating waterfowl and to support waterfowl hunting.

2. October 15 to January 15 - Hold lake level at elevation 1041.0 unless excessive ice conditions persist that threaten structures,

3. January 15 to February 1 - Reduce lake level to normal pool of 1039.0 to reduce ice damage to existing vegetation and
operational structures,

4. February 1 to June 15 - Hold lake level at elevation, 1039.0

5. June I to June 15 - Kansas Water Office will determine if there has been a total of 200,000 acre-feet of inflow into John
Redmond Reservoir.

6. June 15 to July 5 - If inflow target has been met, reduce lake level to elevation 1037.0 to allow growth of native vegetation and
expose mudflats. The vegetation will provide habitat for the shorebirds throughout the summer, reduce shoreline erosion,
improve water clarity/quality, and create habitat for fall migrating waterfowl.

7. July 5 to September 30- If inflow target has been met, hold lake level at elevation 1037.



MDRAFT
US Army Corps NEWS RELEASE
of Engineers o
Tulsa District For Immediate Release

To Editors, News Directors, and Assignment Editors

Synopsis: John Redmond Lake Reallocation Study will be presented at public workshops in Burlington and
Chetopa, Kansas.

News Release No 2000-4
March 15, 2000

Corps to Host Workshops On John Redmond Reservoir Reallocation Study

TULSA, Okla. - The U S Army Corps of Engineers will host two public workshops as part of the planning process
related to water storage issues at John Redmond Reservoir, Kansas The workshops are to inform the public and
solicit comments regarding alternatives for the reallocation of water storage at John Redmond Reservoir

John Redmond is located M Coffey County, Kansas, on the Neosho River Since 1963, when the lake began storing
water, sedimentation has reduced the amount of water the lake can hold for flood control, water supply, and other
purposes. The Reallocation Study will focus on ways to accommodate-the change Alternatives include:

" No action
" Raising the lake's conservation pool to accommodate for sediment buildup

The Corps study will include consideration of environmental impacts that may occur as a result of each alternative
The environmental impact evaluation is done in compliance with the National Environmental Policy Act.

The workshops will be held at two locations. The workshops will be in open-house format, with no set or formal
presentation Interested persons may arrive anytime between 6 30 p m and 9:00 p m , visit the information tables,
discuss the study with Corps personnel, and make comments

Burlington, Kansas, Workshop - Wednesday, March 29
Coffey County Courthouse
110 South 6' Street, Burlington, KS 66839
Phone 316-364-2191

Chetopa, Kansas, Workshop -- Wednesday, April 5
Chetopa School
430 Elm, Chetopa, KS
Phone- 316-236-7244

Comments and questions can be forwarded to
UI.S Army Corps of Engineers, Tulsa District
ATTN: CESWT-EC-H, Ms Jan Holsomback
1645 S 101" East Avenue
Tulsa, OK 74128-4629
Phone- 918-669-7089
Email Janet Holsomback(liusace army mil

- 30--

For Addibonal information Phone 918-669-7366
Public Affairs Office www.swt.usace.army.mi1 FAX 918-669-7368
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John Redmond Reallocation Study
Overview

US Army Corps March 2000
of Engineers.

Background

In 1975, the State of Kansas and the Federal Government entered into a water supply agreement
for an estimated 34,900 acre-feet of storage remaining after 50 years of sedimentation. After the
agreement was signed, it was determined that sediment was entering the reservoir unevenly from
what had been predicted.

Storage available for water supply purposes in the lake has been depleted by the sediment
distribution such that water supply agreement obligations are being infringed upon. Most of the
sediment deposited in the lake pool has been below elevation 1039.0 feet (top of conservation
pool) National Geodetic Vertical Datum (NGVD). Based on Corps sediment surveys for 1964-
1993, it was predicted that adequate storage would be available below elevation1068.0 feet
NGVD (top of flood control pool) at the end of the economic life of the project (Year 2014) to
meet all authorized project purposes However, the top of the conservation pool should
ultimately be established at a higher elevation to equitably reapportion the storage between the
conservation and the flood control pools.

When a reservoir is designed, each pool (flood control, conservation, sediment) is designed to
capture a proportionate amount of sediment In the case, of John Redmond the sediment load has
been as predicted; however, the sediment is accumulating in the conservation pool while the
flood control pool has experienced less than expected sedimentation losses.

Alternatives

This study will evaluate a number of alternatives. The alternatives include the no action plan,
which follows current operational practices. Other alternatives include a 2-foot rise with the
intentions of raising the conservation pool to elevation 1040.0 feet NGVD and using a phased in
pool raise of the remaining 1 foot, in one-half foot increments, if needed. Part of the National
environmental Policy Act scoping process is to solicit suggestions, comments, and questions
about any alternatives for operating the lake. Comments can be directed to the point of contact
listed at the end of this document

Effects on Flood Control

Under the alternative of raising the conservation pool, current flood control storage will be
reduced to the amount that was originally anticipated to be available at this point in the project
life The extra flood control storage that has been of benefit in three occasions since May 1993
will no longer be available.

Under current conditions, the Neosho River has experienced frequent flooding on the reach from
John Redmond to Pensacola Dam in Oklahoma. Most of the flooding is in the lower reach of the
river due to uncontrolled nmoff, however, the perception may be that reduced flood control
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storage at John Redmond is to blame should any future floods occur.

In the lake itself, the frequency and duration of higher pool elevations will increase. More
frequent closing of roads and public used areas would be expected.

Effects on Water Supply

A recent Kansas Water Office water supply yield analysis indicated that the disproportionate
sediment deposition has reduced the water supply capacity at design life by 25 % (approximately
6.5 million gallons per day). The water supply agreement with the Kansas Water Office allows
for pool adjustment in one-half foot increments. In order to make an equitable redistribution
between the flood control and conservation pools, the top of the conservation pool needs to be
raised 1 foot immediately to elevation 1040.0 feet NGVD Sediment deposition predictions have
indicated that additional equitable redistribution will need to be made. The Federal Government
has a water supply agreement with the Kansas Water Office for all water supply storage in John
Redmond. The Kansas Water Office has water supply contracts with the Wolf Creek Nuclear
Generating Plant and members of the Neosho Basin Assurance District.

Areas for Consideration

The Corps of Engineers will evaluate the effects of alternatives on flood control and water
supply Other areas to be part of the evaluation will include

* Impacts to the Flint Hills National Wildlife Refuge located in the upper reaches of the
lake

" Impacts to recreation and recreation facilities

, Impacts to the dam structure

" Impacts to fish and wildlife resource within, below, and above the lake

" Downstream flows on the Neosho River

* Other imppacts identified by the public, agencies, or Corps studies

Point of Contact

All environmental! considerations will be addressed according to the National Environmental
Policy Act. Agencies and the public are encouraged to make comments, ask questions, or make
suggestions regarding the John Redmond Reallocation Study. The point of contact is:

Ms Jan Holsomback
U S Army Corps of Engineers, Tulsa District
ATTN CESWT-EC-HM
1645 S. 101' East Ave
Tulsa, OK 74128-4629 Phone- 918-669-7089
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TONIGHT'S
WORKSHOP
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Jphn Redmond Lake, Kansas
Reallocation Study

Public Information Workshop

I
Questions and Comments I

a Your Views Are Important
, Comment or Question Forms Available
Here, or..

Take a Sheet Home and Complete It at
Your Convenience
Postage-paid Envelopes Available at This
Table

Mailing List I More Information?

.ist to Keep People Informed; IT WILL
JOT be Used For Any Other Purpose

3ign-in Sheet at Welcome Ta.le will be
ised for the Mailing Ust

If You Do Not Want to be Included on the
Wailing List, Please Indicate Your
Preference

The Study Document Will Be Available at
Local Public Libraries
Study Summary Available Here Tonight;
Complete Study Available at Cost
(Complete Request Form Here)
Call or Write Anytime! (See Any

Representative Here)
See Web Site. www.swt.usace.army-rTdI



Scoping Process I Public Notices

Required by National Environmental Policy
Act; Participation W~ith Other Agencies and

The Public

Purpose: Solicit Comments and Questions
on Project Altematives and Impacts
Official Period Begins March 29, 2000

Conducted Throughout the Documentation
Process (The Workshops Are the First

Federal. State. Local Agencies and Public
Notified of Scoping Penod
RIotices made for-
- Comments on Draft Documents
- Investigation Findings
- Record of Decision (if any)

w

I
OVERVIEW

Study Background
I

'~ 'I Study Background

In 1975. the State of Kansas and the

Federal Government Entered Into a Water

Supply Agreement

- 34,900 Acre-feet of Storage

Sedrment Entered the Reservoir Unevenly

Storage Available for Water Supply
Purposes in the Lake Has Been Depleted
by the Sediment



,II

Study Background
I Alteniatives

ao The Sediment Load Has Been As

I Predicted,

- However, the Sediment Is Accumulating in the
Conservation Pool

-WI'le the Flood Control Pool Has
Experienced Less Than Expected
Sedimentation Losses.

No Action Plan
- Current Operation
Raise Conservation Pool
-Raise Pool I foot Initially (1039-1040 0)
-Raise Pool in 112-Foot Increments Thereafter-

if Needed (1040 5-1041 0)

Alternatives1 Workshop Purpose
I

Alternativesj

Serves as part of Scoping Process under
the National Environmental Policy Act
(identification of Project Impacts)
Encourages Public Involvement Two-Way
Communication

Overall Purpose
Ustening and Informing

Other Alteratives to be Identified During
Scoping Process

Evaluated in Terms of -

- Meeting Water Supply Contracts
- Environmental Critena
- Social Acceptability

1.
Location and Benefits I Water Supply Contract

With State of Kansas

Neosho River Basin
- ATributary of the Arkansas River River
- Central Kansas

Project BenefitlImpact Areas
-Upstream Recreation and Wildlife Areas
-Water Supply
- Downstream Flood Control
-Water Quality

Signed in 1975
Estimated to Contain 34,900 Acre-feet
After Adjustment for Sediment Deposits
!Project Economic Life Ends in 2014
Contract Amended in 1978 to Allow for an
Equitable Redistribution of Sediment
Reserve Storage



Reallocated Water Quality Storage

I Contract with the State of Kansas

% of Conservation Pool Lost to
Sedimentation

Reallocated Water Quality Storage to
Water Suppily Storage

Contract Signed in 1996
Estimated to Contain 10,000 Acre-feet
After Adjustment for Sediment Deposits
Project Economic Life Ends in 2014

Sotab tOO,0100 002o500 k.450O.o~

00 0

'.0.3

60 320

52.000&

t

4

21

2.

1.

Present Conditions
1993 John RedwondStorMe

Predicted Future Conditions
2014 John Redmond Storage

,, Flood Control Storage-1039 0-1068 0 NGVD-565,300 Aa e-feet
Conservation Storage-1020 0-1039 0 NGVD
-57,840 Acre-feet Total Conservation Pool
- 11,760 Acre-feet Water Quality Storage

Reallocated to Water Supply
- 32.300 Acre-feet Authorized Water Supply
- 13.780 Acre-feet Authorized Remaining Water

* Quality

Flood Control Storage-1039 4-1068 0 NGVO
- 565,300 Aore-feet

Conservation Storage-1020 0-103g 0 NGVD
- 49.160 Total Acre-fet
- 10.000 Acre-feel Reallocated Water Quality to

- 27,450 Ace-.fet Aufthonzed Water Supply
- 11,710 Acre-feet Remaining Authorized Water

Quality

John Redmond Reservoir

I -Pool Raise Study
I

John Redmond Reservoir
Pool Raise Study - Continued

Funds received 1st Quarter Fiscal Year
2000 (October 1999)

Study will consist
- Public Meetings
- penal Mapprng

- Hydragraphtc Sediment Survey
- Hydrology and Hydraulics Analysis
- Flood Control Analysis

Socioeconvmr Analyse
NEPA Oocunwriation
NTRW Evaluaion
Geotoducl Analysts

Real Estate Flowage Easements
Cultural Resources
Biological Assessment
U S Fish & Wildlife CoordinationI



, I

I John Redmond Reservoir
Pool Raise Study - Schedule

ig

Affected
Environment

Study Schedule
Preliminary Work Began November 1999

=-Contracts for Aenal Mapping & Cultural
Resources Awarded March 2000

-U.S Fish & Wildlife Coordination Process
Began January 2000

- Flood AnalysislHydrology Analysis Begins
Fiscal Year 2001

I

John Redmond Reservoir

I
John Redmond Storage

On Neosho River in Coffey County. Kansas
- 3 Miles Nortthwest of Burlington

Eartht-Il Emthnkment•With a Concrete Spillway
- 21.790 Feet Long

-86 5 Feet Above Streamnbed
Full Flood Control Operation in September 1984
All Construction Completed in December 1965

Flood Control Storage
- 1039 0-1068 0 Foot Elevation

- 565,346 Acre-feet
- Top of Flood Control Surface Area = 31.700 Acres

Conservation Storage "
- 1020.0-1039.0 Foot Elevation
- 34,900 Acre-feet Water Supply (24.5 Million Gallons

Per Day)
- 27,600 Acre-feet Water Quality
- Top of Conservation Surface Area = 9,400 Acres

Enviromiental Elements i Upstream and Downstream Areas

I

Soils, Climate, Water, Air Quality
Water and Land Resources
Flora and Fauna (Plants and Animals)

Threatened and Endangered Species
Sensitive Lands and Water Resources

Socioecono'ic(Social Resources

Cultural Resources

Reservoirs Lands
- Offer Creek Game Management Area
- Flint Hills National Wildlife Refuge
- Nine Corps of Engineers Recreation Areas
Downstream Areas
- Flood Control for 312,000 Acres Farm Land
- Flood Damages Prevented = $281, 541,000

I



. . a

Potential In-Pool Impacts

Flint Hills National Wildlife Management
Area (Upstream)
Otter Creek Wildlife Management Area

Recreation Use on John Redmond
Cultural/Archeological Sites

Fish and Wildlife Habitat Losses

I Potential Downstream Impacts Potential Impacts

o Flood Control Storage
- Less Flood Protection

Threatened and Endangered Species
- Mad Tom Fish Which Uves Below Vie Dam
Downstream Flow on the Neosho River
- Possible Sirearn Bank Erosion

-_o Others Impacts Found Dunng Scoping
Process

Environmental Studies
- Federal. State, and Local Agency Input
- Input from the Public about Impacts

National Environmental Policy Act
Scling• Process

National Environmental Policy Act

I

p Identifying Environmental Impactsltssues
Includes
- Participation of Federal. State. Locaw

Agencies. Ilative American Tfibes. Interested
Parties

- Determining The Significant impactsiissues
- Identifiy Non-significant Issues Or Those

Issues Covered By Pnor Review

Scoping
Identify Changes With and Without Project

Identify Significant Impacts
Include Public Comment and Response

Agency Review

Document Impacts



Neosho River - Controtled vs.
l incontrolled Drainag Areas

Hydrology
and

John Redmond Lake Has a Total of 3,015 Square
Miles of Drainage Area. 2,569 Square Miles Are
Uncontrolled
Commerce Gage (Near KS Border) Has an
Uncontrolled Drainage Area of 2,861 Square
Miles (More Than John Redmond) and a Total
Drainage Area of 5,876 Square Mites

Hydraulics

I- JOEI- REDMOND STORAGES BEFORE
AND AFTER A REALLOCATION V CONTIROLLU13 VS. UNCONTROLLED

DRAINAGE AREAS AT KEY POINTS
(SQUARE MILES) _

cy 2-ft Rise Reduces Flood Storage by 3 5 %
1 -ft Rise Reduces Flood Storage by 1 7 %
Present Flood Pool 1039 0-1068 0
Flood Storage Now 565,300 Acre-ft
(3 52-)

'-I

.O~ K~ ~

Flood Storage 1-ft. 555,600 Acre-ft (3 45")
Flood Storage 2-ft 545,700 Acre-ft (3.40")



Close

. o Much of Basin Remains Uncontrolled.

Reduction in Flood Storage Is Small (1.7 -
3.4 %) With 1-2 Foot Reallocation
Most Downstream Flooding Is the Result
of Uncontrotlled Runoff Below John
Redmond Due to 84 Hour Travel Time to
KSIOK Border From Time of Redmond
Release



ATTACHMENT D: LOG JAM PETITION
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TIUS IS A PETI.ION RIQUJFSTING THE REMOVAL OF A LOG JAM .9 O A MILE
EAST OF TIlE STRAWN BOAT RAMP, WIHCR IS NOW JACOB'S CREEK BOAT
RAMP.

THE LOG JAM IS ENDANGERING AND RUINING PROPERTIES AND FARM LAND.
THE LOG JAM iS BACKING WATER FROM THE BOAT RAMP, ALL TIlE WAY BACK
TO EMPORIA. THIS IS CAUSING EXTREMELY HIGH WATER IN THE JACO3'S
CREEK COMMUNITY, LOCATED SOUTH OF THE BOAT RAMP (WEST FROM WHERE
THE COMMUNITIY OF OLD STRAWN WAS LOCATED, WHICH WAS FLOODED OUT
TO PUT IN JOHN REDMOND DAM AND RESERVOIR IN ORDER TO KEEP
BURLINGTON AND LOWER 1.EVEL TOWNS FROM FLOODING).

THI-S ILOG JAM IS CAUSING MANY ROADS, LAND AND HOMES TO FLOOD OUT. IN
HARTFORD, THIS HAS CAUSED FARMERS 10 LOSE MANY CROPS TO FLOODING AS
WELL AS LIMiTING THEIR ACCESS '1O THEIR LAND TO PLANT OR HIARVEST
CROPS.

IN NEOSHO RAPIDS SOME HOMES HAD TO HE EVACUATED THAT HAD NEVER
BEEN EVACUATED FOR FLOODING BEFORE.

ALSO DUE TO THE WATER BACKUP MANY SCHOOL BUSES ARE HAVING TO
REROUTE BECAUSE OF FLOODED ROADS, OFFEN SEVERAI MILES. TI-IIS ALSO
CREATES A PROBLEM FOR l'HiE FIRE DEPARTMENT AND FIRST RESPONDERS.

IN 1981 THE LOG JAM WAS APPROXIMATE] 2 ½ TO 3 MILES FROM THE BOAT
RAMP THE CORPS OF ENGINEERS CLAIM TI-iY CANNOT 1D0 ANYi HING ABOU'I
Ti11S PROBLEM. THEY LOWER JOHN REDMOND LAKE 6 ', WIII('H IS ADJACENT TO
THE NEOSHO RIVER WIHICH IS SUPPOSE TO GIVE US ACCESS TO THE RESERVOIR
THIS SHOULD GIVE THE CORPS AN OPPORTUNITY TO GET EQUIPMENT IN TO GET
RID OF THE LOG JAM, BUT THEY DO NOT WANT TO DEAL WITH TI UIS LOG JAM
AND HAVE TO WORRY WITH LOGS GOING THROUGH TIlE GATES AT TIlE DAM

I HE CORPS CLA IMS THIS WAS NOT BUILT FOR RECREATJON BUT TO PREVENT
FLOODING, NOW TIlE LOG JAM IS CREATING FLOODING BY BACKING THE WATER
LIP BEFORE IT GETS TO THE DAM-

BY REQUEST OF LEONARD J IRAK (FISH BIOLOGIST))THEY ARE LOWERING THE
LAKE 6 TO 12 FEET SO THE UNDERGROWTH CAN GROW TO BENEFIT THE DUCK
HUNTERS. THEY HAVE ALSO PUT IN ROUGH ROCK PLACES FOR DUCK HUNTERS
TO PUT BOATS IN

WE ARE GETTING AE--RIAL PICTURES AND COUNTY MAPS TO PIN POINT TIIESE
AREAS AND FACTS.
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APPENDIX B

Hydrology and Water Resources
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Figure B-2. Elevation Duration - Percent of Time Equaled or Exceeded vs Elevation at JRL for Year 2014

(Source. USACE SUPER 2000, Plate A002)
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Figure B-3. Time vs. Elevation at John Redmond Lake at Year 2014
(Source USACE SUPER 2000, Plate A083)



Figure B-4. Annual Peak Discharge for U.S Geological Survey Streamflow-Gagirg Station
Downstream from John Redmond Dam (Source- USACE SUPER 2000)



r -n ,.. I. I ,,,LE CrE •

RUN ITO. 3MOL

h0000

'5 AOOXO2
300

200 - --

ISO -AOOXO4
AOOXOS

.100 
_______________

80OTE AOOX02 - Exz•ting ondrztizons
E sJ Redmond TOC=1003

Yr 2014 EAC Table

U 40 
AOOX03 - Modi•ied Ccnrd.exono

•0 J Red4mond TOC=1040

"- Yx ?0.14 EAC Table

W 20 - - A0OXO4 - Kod.iied Cond.t•ons

15 J Redmond4T0C=1040.5

AOX5-Yr 201.1 MAC Tal

0 .. 
J Redmond TOC=1041

Yr Z014 EAC Table

5.0

pq 3 0

2.0

'• I" S'•RDIT 
BITI1 T

S1.0
0.00

0.60
0.30

0 .40 
________________

0.30 - REDRND EU~ 3DIFIEV

0.25

0.20 
REDIZSTRIBUTION~ STUDY

.. 1. 
JOHN- 1•En•HowN OuTr

JN- DEC

0 10 Z0 10 41D 60 60 10 00 90 10a

PERCENT Or TIME E0Q1ALED OR EXCEEDED PLATE A026
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Figure B-8. Discharge Duration - Percent of Time Equaled or Exceeded vs Discharge at Commerce Outflow for Year 2014
(Source: USAGE SUPER 2000, Plate A032)



Figure B-9. Maximum Daily Flow Frequency- Exceedance Frequency in Percent of Years vs Discharge at John Redmond Outflow

for Year 2014 (Source USACE SUPER 2000, Plate A025)
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Figure B-10. Maximum Daily Flow Frequency - Exceedance Frequency in Percent of Years vs Discharge at Iola Outflow for Year 2014

(Source* USACE SUPER 2000, Plate A027)
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Figure B-11. Maximum Daily Flow Frequency- Exceedance Frequency in Percent of Years vs. Discharge at Parsons Outflow
for Year 2014 (Source USACE SUPER 2000, Plate A029)



Figure B-12. Maximum Daily Flow Frequency - Exceedance Frequency in Percent of Years vs. Discharge at Commerce Outflow

for Year 2014 (Source USACE SUPER 2000, Plate A031)
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Figure B-13. Discharge Hydrograph of Simulated Flow Year Like 1993 for Year 2014 - Time vs Discharge at John Redmond Outflow

(Source USACE SUPER 2000, Plate A084)
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Figure B-15. Discharge Hydrograph of Simulated Flow Year Like 1993 for Year 2014 - Time vs. Discharge at Parsons Outflow

(Source: USACE SUPER 2000, Plate A091)



Figure B-16. Discharge Hydrograph of Simulated Flow Year Like 1993 for Year 2014 - Time vs Discharge at Commerce Outflow

(Source. USACE SUPER 2000, Plate A092)



USGS 07182510 NEOSHO RAT BURLINGTON, KS Water Quality Data Page I of 2

Water Resources skip navigation

Data Category, Geographic Area:

FWater Quality 2-5 JL7" j

Water Quality Samples for Kansas

USGS 07182510 NEOSHO R AT BURLINGTON, KS

Available data for this site JWater-Quality Discrete samples -s :~i
Coffey County, Kansas Output formats
Hydrologic Unit Code 11070204 parameter Group data sumnmary
Latitude 38°11'40'', Longitude 950 vf available water-quality data
44'10" NAD27 Inventoryofvalablewate-qualiydat
Drainage area 3,042.00 square miles linventory of water-quality data with retrievaIl
Contributing drainage area 3,042 00 ITab-separated ASCII file, serial order
square miles

Gage datum 983 56 feet above sea level ITab-separated ASCII file, wide order
NGVD29 Reselect output format

Parameter group summary of available data
Number Number

First Ls

Parameter Group iasttof of

Total (all data) 51944- 92000 43 4 572

Information ][1961- 2000- 3 33j[ 476

Biobog cal 1992- 1992-
-- gx- 08-10 07-1 , E 2

1961- 1975-N u-tr i -en t s _020 721 255

10-20 07-21 I 2311
•o~o race i] C)6 2-I 1975-l!1

Ino___rgra 0cs , 0-0 09-21 11 96
__ 1944- 2000-P__yscProperty_ 05-05' 09-21

....__ _ I 1944- 1'992-ISedtmenJt . [___05-05 0-_ _1 216]

Questions about data gs-w-ks NWISWeb Data inquines@usgs.gov
Feedback on this websitegs-w-ks NWISWebMamtalner@usgs.gov
Water Quality Samples for Kansas: Sample Data

Return to top of page

http//waterdata usgs.gov/ks/nwis/qwdata 9 agency cd=USGS&search site no=07182510&... 4/23/2002



USGS 07183000 NEOSI-O R NR IOLA, KS Water Quality Data Page I of I

Data Category (

Water Resources skip navioation IWater Quality-

Water Quality Samples for Kansas

USGS 07183000 NEOSHO R NR IOLA, KS

Available data for this site Yater-Quality" Discrete samples

jeographic Area:

Kansa

;I, .

Allen County, Kansas Output formats

Hydrologic Unit Code 11070204 IParameter Group data summary
Latitude 37'53'27", Longitude 950
25'50" NAD27 nventoryof available water-quality data

Drainage area 3,818 00 square miles Inventory of water-quahty data with retrieval
Contributing drainage area 3,818.00 'Tab-separated ASCII file, serial order
square miles

Gage datum 914.77 feet above sea level Tab-separated ASCII file, wide order
NGVD29 Reselect output format

Parameter group surmmuary of available data

Questions about data gs-w-ks NWISWebData Inquiries@.usgs.gov
Feedback on this 'websitegs-w-ks NWISWeb Maintainer usgs, og
Water Quality Samples for Kansas: Sample Data
http://water.usgs.gov/ks/nwis/qwdata?

Return to top of page

Retrieved on 2002-04 23 18:59:09 EDT
Department of the Inlerior, U.S. Geological Survey
USGS Water Resources of Kansas
Privacy Statement I Disclaimer II Accessibility
1.57 098

http //waterdata usgs gov/ks/nwAs/qwdata?agency cd=USGS&searchsiteno=071 83000& 4/2-3/2002



USGS 07183500 NEOSHO R NR PARSONS, KS Water Quality Data Page I of 2

Water Resources skip navigation

Data Category: Geographic Area:

j~tr Quality 'ýj Fa~a 7

Water Quality Samples for Kansas

USGS 07183500 NEOSHO R NR PARSONS, KS

Available data for this site Iwater-Qua.ity Discrete samples - " a' L -

Labette County, Kansas Output formats

Hydrologic Unit Code 11070205 Parameter Group data summary
Latitude 37'20'24", Longitude 950 I o a
06'35" NAD27 nventory of available water-quality data
Drainage area 4,905.00 square miles Inventory of water-quality data with retrieval
Contributing drainage area 4,905 00 I arated ASCII file, serial order
square miles

Gage datum 810.25 feet above sea level Tab-separated ASCII file, wide order
NGVD29 Reselect output format

Parameter group summary of available data

Number NumberFirst Last f
Date Dat

Parameter Group Samples Values

Total (all data 15 2000-' ~~03-12 08-1754 152

Information 19 I 000- 1 _Information10-01 08-171845

gJ olog0 oa| 
1979- ! 2000-

__ _ 03-28 00- 118 46411I961- 1LI994-
Nutrients 191-0 10 -3 2880 1512

'[1979- 1981- 3703-28 09-22

Major Inorganics 1961- 1994- 415 4380

Minor afd Trace 1961- 1994- 1706
,nogarucs ,10-20 08-03 246 1 706

Physical Property 1958-_1 2000-

Rad1ochemicas 02-24. 12-19
.Sediment 1-E'958- 112000- :ýL ý
Sedimn t 03-12 1 155] 337

http-//waterdata usgs gov/ks/nwis/qwdata~agency cd=USGS&search site no=07183500&.. 4/23/2002



USGS 07185000 Neosho River near Commerce, OK Water Quality Data Page I of 2

skip navigation
Data Category: Geographic Area:

IWater Quality 0 jOkiahoma -A MWater Resources

Water Quality Samples for Oklahoma

USGS 07185000 Neosho River near Commerce, OK

Available data for this site jWater-Quality Discrete sam pes

Ottawa County, Oklahoma Output formats

Hydrologic Unmt Code 11070206 Iparameter Group data summarI
Latitude 36055'43)", Longitude 940
57'26" NAD27 Inventory of available water-quality data

Drainage area 5,876 square miles Inventory of water-quality data with reteval1

Contributing drainage area 5,876 _Tab-separated ASCII file, seral order
square miles

Gage datum 748 97 feet above sea level Tab-separated ASCII file, wide order
NGVD29 Reseectoutut format

Parameter group summary of available data

1 Number NumberFirst Last I fo
Date oft

Parameter Group D D Samples Values
-_ -__ 06-02 05-24 842 1

______________I )944- 1989-
Infolrmiation .06-02 05-24 173 246

Nutrients ___ I[ 1944- 1980- I
[Nutrients "___-27 09-24 5 1551

____________ I[1966- L1980- J 21 0
01-31 09-24 12 12

Major Inorganics 11944- 1989-

7norganics 11-0_ 05-24 14  738
MnoanTrace 147- J1989- 738

_____________ 11-01__ 05-2478

Physical Property 1944- 02 989- _6
Sediment 1944- 1989- 1

06-02 05-24 116 157

Questions about data gs-w-ok NWISWeb Data Inquiriesgusgs. ov
Feedback on this websitegs-w-ok N [WISWeb Mamntainer@us s.ugov
Water Quality Samples for Oklahoma: Sample Data

Return to top of page

http'//waterdata usgs gov/ok/nwis/qwdata 9 agencvycd=usgs&searclhsiteno=07185000&s 4/23/2002
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KANSAS 81-MONTHLY WATERFOWL SURVEY
SURVEY TECHNIQUES AND METHODS OF DATA HANDLING

Since th~e Kansas Department of Widlife and Parks (formerly the Kansas Forestry, Fish and Game
Commission) began conducting waterfowl sun, eys in 1959, a number of survey schedules have
been used Initially, surveys were conducted v•eekiy, usually beginning in August or- September
and continuing through April or May The weekly counts were'reduced to one count every two
weeks by administrative orde- in September, 1974 as a cost saving measure In August, 1978 the
n~umber Of Counts were fulrther reduced, and since then have been conducted twice monthly,
September through March (14 counts)

Most surveys were conducted from various vantage points on the ground around water bodies
utililzed by Waterfowl On some larger impoundments such as Tuttle Creek and Milford
R~eservoirs, aircraft were used during some years to reduce the time required top conduct the
survey and improve the coverage of the area involved The number of areas surveyed has varied
from a low of f9 in 1976-77 to a high of 39 during recent years

In order to put the data 'into a form where all years could be presented in a comparable mariner on
the same table or graph, counts conducted 1970 to present were divided into those made during
day I through day 15 (1"' half of monthi) and day 16 through end of month (2"' half" of month), for
months September through March Where more than one count occurred in a one-half month
time period, "the counts were averaged, and that average represents the count for that area for that
time period

Data for years 1970 through 2000 have been entered on computer and are easily accessed

Marvin Kraft
Waterfowl Program Coordinator
Kansas Department of Widlife arnd Parks
P 0 Box 1525

Emporia, KS 66801_.•-/,'

arr. qs

-F, A,
C cmI Z pz



# 5f I) Iv In~2 i'r ea' 0''? R4 .3,'I'

Kansas Department of Wildlife and Parks
1Rata are included fot Flint Hills NWR

Dam are included for. Bald Eagle

All penodb In the header are included

Waterfowl Migration Report (Summary x Year)

Year 9/ 1-1S 9/ 16-30 10/ 1-15 10/ 16-31 ll/ 1-15 11/ 16-30 12/ 1-15 12/ 16-31 1/ 1-15 1/ 1-31 2/ 1-15 2/ 16-28 3/ 1-15 3/ 16-31 Total %SW*

1970

1971

1972

1974

1975

1976

1977

1978

1979

1980

1991

1982

1983

1984

1985

1986

1987

1988

1989

1990
1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

Grmad Total

S I 3' ,3

4

14 7 10. -20

I

i
I

1
2

2

3

3

1

7

1 -5
11 9

2 2 6 '.6

2 6 6

..9

1 13 24

1 2 8

6 6 6

3 1 4
1 2 4

16 15 32
3 4 8 14

3 4 4

2 4 5

1 1 2

2 4 2
1 3 2

6

S 2 2 3

4

25

12

24

10
4

5

22

i8

17

2

4

20

7

9

27

13
S

12

3

18
1

3

11
4

283

-20 1
25

is 25
9

36

26 20

24 14

17 26

17

12 28

33

28 25

12

54 50

12 19

22

ýp
12

25 29

4

8 4

17 9

10 10

4 6

16 "11

9
475

345

33
1,4"

9

<.13

35
45
28

22

33
3•..-

3
5

26

30
30

53
3

3

19

7
4

1-2
7

8

36

29

17

30
I04..

5

16

8

10

2

13

6

29

434

,7 4%,
1 5 1%

1 0%

107 17%

14 iI t -3
17 4 71 14%

20 2 72 13%

19 '' :1
5 i0 171 31%

10' 3, 11, 1 %
10 3 142 18%

23 ' -12. 19SW

7 163 24%
6,,'17 22%

20 10 280 25%
67 8%.,-

8 80 10%

24 5 123 11%

1 33 3%

1 85 6%

3 4 36 2%

64 l'4%
15 2 65 3%

8a8 93

18753 475 336 2,777

Usage Notes A 'year' is the period 7/1 io 6/30 The esrhest of the calender yeats is shown * (% SW) %/ of Statewide is based on species and periods listed
tuesday, June 19, 2001 Page 1 of 1



Kansas Department of Wildlife and Parks
Data siemncluded oi Plint Hills NWR

Data me in cluded for Bald Eagle, Goldea Eagle, Osprey, Unknown Eagles

All pc jsods in the hcader arc inch.lded

Waterfowl Migration Report (Summary x Year)

Ycar 9/ 1-15 9/ 16-30 10/ 1-15 10/ 16-31 11/ 1-15 11/ 16-30 12/ 1-15 12/ 16-31 1/ 1-15 1/ 16-31 2/ 1-15 2/ 16-28 3/ 1-15 31 16-31 Total % SW*

1970

1971

1972

1974

1075

1976

1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1998

t999

2000

Grand Total

6
4

14 7 10
I

2 12

4
23
1

-.7

11 9
2 2 6- 6

2 6 6

1 13 24

1 2 8
8 6 6

'14
1 2 4

16 15 32
3 4 8 14

3 4 _4 "

2 4 5

I L 2

2 4 2

t 3 .

7

2 23

8 96

6

25
16

24

10

4
5

22

18

17ý
2
4

20

7

9
27

13

12

13

1

3

11
4

293

20

25
18 25

9

36
26 20

24 14

17 26

.17

12 28

33

28 25

12

56 50

M2. 19

22

50

12

25 28

4

8 4

17 9

10 10

4 9

16 11
8

478

347

33

44
9

13.

35

4j
28

32.

33
30
3
5

26

30
30

53
3

3
19

7
4

12

7

475

-23

27

-12 "'

8

6

36

25
29

30

5 105

16

14
10

2

13

2
6

29

437

1 5 1%
8 .. " 6..t. 8.,

1 0%
'" . 59,; .•8 .:

107 16%
-14' 41- " 144 209.
17 4 71 13%

20 2 72 12%

19 tK' Lbi V

5 10 171 29%
10 , -.; aý .. " 1 '" "140h

10 3 142 17%

23 122.V n 190%

7 163 23%

[20 II 285 25%

61 8%
8 80 10%

2 -186 1 6%
24 5 123 11%

it: s ".•
1 33 3%

I 85 5%

3 4 40 2%
64, '046

15 2 65 3%

89

56 190 339 2,808

Usage Notes A 'yeai' is the period 7/1 to 6/30 The earliest of the calender years is shown I f% SW] % &fStatewmide is based on species and periods lhsted



Kansas Department of Wildlife and Parks Waterfowl Migration Report (Summary x Year)

Data ate inicluded fo, Fihrt Hills NWR

Data are included fei Blue-winged Teal, Bulflehead, Canvasback, Cinnamon Teal, Common Qoldeneye, Pulvous Wlusthng-Duck, Qadwall, Green-winged Teal, Mallard, Northern
Piutall, Northe-rn Shoveler, Redhead, Ring-necked Duck, Ruddy Duck, Scaup (Lesser), Wigeon, Wood Duck

All periods to the header are included.

Year 9/ 1-15 9/ 16-30 10/ 1-15 10/ 16-31 11/ 1-15 11/ 15-30 12/ 1-15 12/ 16-31 1/ 1-15 1/16-31 2/1-15 2/16-28 3/ 1-15 3/ 16-31 Total 0/0 8W

1970 8458 10137 17539 10788 58700 19423 19745 3945 22970 22163 193870 3%
1971 811075• ý12z410 24200 31M0 54000 1"3 ' 40'5 ~ 90 24al '2

1972 375 955 9165 20690 30755 29008 37080 13137 9219 11920 14486 22667 199457 2%
1973 65 , ' ' b 3"311". 5', '23250.," -. ,15045'., 350<" "90 9 560 ' 16.01' 2h06 -. 3404l' 2%.
1974 3070 3070 0%

1975 58 105 375. ,4312- -, 9250G' .12•0 14120 -"1200f•. >.2500 000 I .M 7025 9050-. .50891, L It10 t .(39.7 .3%
1976 225 400 5900 11200 18901 11050 3400 51000 2050 10000 30800 144926 3%
1977 2425 4350 . 5ý50 9050.. 53so 48700 51700 43700 '24350 .5000. 36020 11590 33690 .- 6380' $3f0 . 7%"

1978 500 5650 4800 2050 5800 26600 33400 40200 15300 40750 35350 11875 6620 228295 7%

1979 127I 702 21•5Q 1120. 16465 17256 ' 15.660. 42201 20000 ' 20000' •20260. 8526 .. 662' 4900- 1711 7 %.1
1980 1141 607 2 525 8012 14801 15470 20204 23450 12000 25000 2040 1768 125020 4%

1981 76 74 457' it44 5700 565"' 7232 15,600 .'2006 28700 3.•54 . 12537 1.0768 ' 6141, 154514 .4%.

1982 126 83 379 361 4886 42935 40038 25445 33444 49310 10200 2337 400 1372 166936 7%

t983 A.85 260 1616 :. 67.4 19560 40945 57580 . 7350 . '17,020 210100 18186 '. 4439 . 1579 13202 i09596 "-a
1984 955 2249 21345 24977 26225 3483 29846 3128 4519 3517 2516 17274 6190 146224 7%

1985 5.2 2186 153 30000 23500 17856 262 527 770 1728 441 7460 1145,1, ,'.2491' 8g637 ' 6%
1996 468 518 5500 13757 44614 11608 1069 20110 11359 1020 3713 728 11607 592 126663 5%
1987 870 870 400• -. "o5,550-..... 8799 " 17.050 ;047'5 113364' 257 ' 1.9380 '15807, 13864 ..... 3197 ' 1266 . 116.7 , 7%,.'

1988 72 115 85 560 20358 3329 16452 6100 17399 3736 520 1249 966 958 71899 4%

1989 1878 4159. 13225 '" 4965 6740 453 70 2247 4820, '92 85 3785 51629 3%'

1990 250 497 200 4198 6900 4570 13705 5340 10 1295 2692 1504 1500 1058 43719 3%
1991 75 80 1J6 165,7 "'28446 2147.3 274b 8830 ' 40 2010 3882 '520 1532 .2430 73431 7%

1992 330 610 2180 6650 14425 38610 19242 24020 275 525 12227 1500 2982 1830 125406 5%
199.3 670 182 '160 1295 '70253 4474 1900 1425 " 251 300 1. 300 .I-va189fl t%

1994 170 440 602 7135 10475 33275 44300 4458 1600 6916 12225 1885 10510 133991 7%

1995 355 95 ' 190 235 142P0 S. 3101% 2104 , 39785 5085 1700, 675 .3627 , 549$ , "..89 9649..-' 5%%

1996 6380 5800 1935 11455 36625 39570 23675 22585 10755 11507 8311 24335 16675 16595 236203 8%
1997 480 '200 620 .9',t,,7416 ,, 27160' ,7725 'i4802 23570 54}5 '.5235 -. 'l.50' ' 5790v ,4747 '122069 4Vb

1998 155 575 2412 47503 65698 5000 492 9898 8376 4303 8421 4570 157403 4%

1999 616 685 743 613 2120 6280 4615 8621 70053 14728 s 1247 8..229 36.17 21C5 725*4 3%

2000 250 63 102 92 2000 8860 4117 5000 5005 9861 3555 2747 4461 2117 48230 2%

Uag.c Notes A 'year'is the perod 7/1 to 6/30 The edrhiest of Lie calenderyears Is shown *[% SW] "% of Statewide is bascd on species and pcriods listed
I t'esday, JuLe 1 9, 2001 Page I of 2



Kansas Department of Wildlife and Parks Waterfowl Migration Report ISummary x Year)

Daw are included for Fhnt Hills NWR

Data are included for Blue-winged Teal, Bktfflehead, Canvasback, Cinnanmon Teal, Common Goldeneye, Fulvous Wlustluig-Duck, Gadwall, Green-winged Teal, Mallard, Northern
Pintail, Northern Shoveler, Redhead, Ring-necked Duck, Ruddy Duck, Seaup (Lessez), Wigeon, Wood Duck

All periods m the header are included

YeaR 9/ i-IS 9/ 16ý30 10/ 1-15 10/ 16-31 11/ 1-15 1!/ 16-30 12/ 1-15 12/ 16-31 1/ 1-15 1/ 16-31 2/ 1-15 2/ 16-28 3/ 1-15 3/ 16-31 Total % SW*

Grand Total 33,870 166,869 633,305 621,926 266,402 229,067 161,900

!7,144 18,967 547,925 554,945 358,469 312,198 200,093 4,153,480

Usage Noies. A 'year' is the period 7/1 in 6/30 The earliest of the calendei years is shown A (% SW) % of Statevide ia based on species and pCriods bated
Pucsday, June 19, 2001 Page 2 or2



Kansas Department of Wildlife and Parks Waterfowl Migration Report (Summary x Year)

Data aje included for Flint Hills NWR

Data are included for Canada Goose, Ross' Goose, Snow Goose (Lesser -white), Whfite-fronted Goose (Greater)

All penods in the headei are included

We 9/ 1-15 9/ 16-30 10/ 1-15 10/ 16-31 11/ 1-15 11/ 16-30 12/ 1-15 12/ 16-31 1/ 1-15 1/ 16-31 2/ 1-15 2/ 16-28 3/ 1-15 3/ 16-31 Total %SW.

1970

1971

1972
1973

1974

1975

1976

1977

1978
1979

1980

191

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991
1992

1993

1994
,1995

1996

1997

1998

1999
2000

Grand Total

170

15 41 1542 3062 6482 2869 3100 1350 3275 21736 4%

_'2960L, .3925.1-- 3425 41,04 6000 '.3660 _53 2 . 5 4959, 11%

800 5570 4550 5075 4900 3000 1900 1070 3320 3300 470 33955 3%
5 5370 6175 1825 895 40 5500 3 428' 1357 1-545. 263O5 3%

806 806 0%
8 700 ,910t 12500 15350. 19200. 1.7300 - 7800' 5120, 5 13 J0 ' 2 .00 *stf .. W'" J./,

10 1000 6000 12000 16000 20000 10800 2000 2000 4800 74610 .15%

25 2600 0 '60 M2206 23500 23000 28506 16710 5120. '16100 14600 21060' 2 5i$0 i000@5 2336
800 1550 5600 6900 4110 6753 6800 7800 7200 17400 810 65723 14%
500 '2500 "1260 960b 17500, :7700 8750 8175 .17600 6 660 35• ,: 30• :1946 ' -4%

2060 6100 7420 7500 8170 5400 6000 7340 9350 450 59790 13%
i15 613 5506 "'6100 '`1900 1701.7 i5000 3i45 13b95 lt112 i046 ss. t " %"

27 713 3380 14023 17833 11513 10090 10340 5100 2368 1550 700 77637 16%
102$ 5100_' 13100 ' 29595 14010 5840 6360- 8795- 250 515 :732 95422 . 11 t

83 1201 13455 13800 17800 13766 3925 833 870 910 1860 2673 71176 9%
50 .1400-. • 13000 43917 .5213:. 2689 4 4t.2 510 .. 1262 .10020, . 5683 2. 0 , 92496 12%,0o..

25 950 19928 21611 14506 11265 6285 4500 16170 100 4836 125 100304 9%
12 Is '305.' 12393 . 24480 6"20700 10475 .2256" 6160 4200 7220 815. 504 .r7542 10%0"
35 25 380 6350 19640 17323 20600 6668 2200 250 60 5440 68 79089 7%

40 - 1.200 11300 13275 '20850 1280 725,. 1940 390 2050 7140.. . 60190 7%
35 200 1000 13445 28305 29150 950 800 1885 150 3000 87 79047 8%

81 '80 55 45398 241510" 7700 . 5023W 32•5f 12%0''5V 60. 575 "438 -.16Z "94139 %/9
75 340 620 15675 27100 21690 47500 14200 100 22160 22150 12050 22 183742 8%
20 ..... 30 . "'' 8)'",' 2055 11450 tl'4600 '250 '2900. 5o0' 150o ..- '' ,"%

10 2 1964 21100 13450 4600 102 25 6763 13500 1135 153 62204 4%/4

2 J0378' "7245 . 5461 3660. 1.75 880 ' . , 3945 , ,,1950 .390" 34151 2ý%'
200 200 150 7825 20200 135 18100 5300 16970 716 19600 11735 1701 102982 5%

66 12915 " 4355 21455 50350 1440 1847 2175' 3225 19530 3850.. ,. 5U53 '117141 ,3%
30 60 811 37100 45985 8080 480 2200 2250 925 810 218 98949 4%
25 20 26 1530 29250 ''23230 "360 12360 19666 -.99442 16743 " 2802 297 , 1307"•1 8%

30 50 .3639 21480 911 547 3550 2205 703 3533 11544 405 48597 2%
83 43,854 512321 290,764 140,978 178,612 30,348

3

10
50

40

50
60
50

45
150

78

5

706 7,065 284,432 447,117 146,601 160,131 151,917 2,395,429

Usage Notes A 'yc•' is the peitod 7/1 to 6/30 The earliest of the calenderyes a is shown SSW) 
0/ of Statewide is based on species and periods listed

Iuesdav, Jane 19,2001 Page 1 of 1



DEPARTMENT OF ARMY
CORPS OF ENGINEERS, TULSA DISTRICT

1645 SOUTH 1 0 1ST EST AVENUE
TULSA, OKLAHOMA 741284609

May 8, 2000

Planning, Environmental, and Regulatory Division
Environmental Analysis and Compliance Branch

Mr. William H. Gill
Field Supervisor
U.S. Fish and Wildlife Service
315 Houston Street, Suite E
Manhattan, KS 66502

Dear Mr. Gill:

This is in regards to the ongoing John Redmond Lake
Reallocation Study, Kansas. In accordance with Section.7 of the
Endangered Species Act of 1973, as amended, the District is
requesting an official list of Federally listed threatened or
endangered species which might be affected by the proposed
action.

Pertinent information and a description of the proposed
action were previously furnished to your office during
development of our Fiscal Year 2000 funding agreement.

If you have any questions or require additional information,
please contact Jim Randolph at 918-669-4396.

Sincerely,

4David L. Combs
Chief, Environmental Analysis and

Compliance Branch



71,• DEPARTMENT OF ARMY
CORPS OF ENGINEERS, TULSA DISTRtCT

1645 SOUTH 1 0 1ST EAST AVENUE
TULSA, OKLAHOMA 74128-4609

May 8, 2000

Planning, Environmental, and Regulatory Division
Environmental Analysis and Compliance Branch

Mr. Steve Williams
Kansas Department of Wildlife and Parks
Box 54-A, Route 2
Pratt, KS 76124-9599

Dear Mr. Williams:

This is to inform you that the Tulsa District is initiating
a water supply reallocation study for John Redmond Lake, Kansas.
Enclosed is a negotiated scope of work with the U.S. Fish and
Wildlife Service which describes the proposed action.

Presently, we are preparing documentation for compliance
with the National Environmental Policy Act of 1969 and would
appreciate any comments from your agency regarding state listed
threatened or endangered species and fish and wildlife.

If you have any questions er require additional information,
please contact Jim Randolph at 918-669-4396.

Sincerely,

V David L. Combs
Chief, Environmental Analysis and

Compliance Branch

Enclosure



SCOPE OF WORK
FOR

IP.S. FISH AND WILDLIFE SERVICE ACTIVITIES

FISH AND WILFLIFE COORDINATION ACT REPORT AND MITIGATION ANALYSIS
JOHN REDMOND LAKE, REALLOCATION STUDY, KANSAS

Background: In 1975, the state of Kansas and the Federal
government entered into a water supply agreement at John Redmond
Lake for an estimated 34,900 acre-feet of storage remaining after
50 years of sedimentation. Recent studies have determined that
sediment has been deposited unevenly within the reservoir from
what had been predicted. The sediment is accumulating in the
conservation pool while the flood control pool has experienced
less than expected sedimentation.

Storage available for water supply purposes in the lake have been
depleted by the uneven distribution of sediment such that the
water supply agreement obligations are being infringed upon.
Most of the sediment deposition in the John Redmond pool has been
below elevation 1039.0 feet (top of conservation pool.) National
Geodetic Vertical Datum (NGVD). Based on Tulsa District sediment
surveys for 1964 and 1993, it was predicted that adequate storage
would be available below elevation 1068.0 feeýt NGVD (top of flood
control pool) at the end of the economic project life (2014) to
meet all authtorized project purposes.

A recent Kansas Water Office (KWO) water supply yield analysis
indicated that the disproportionate sediment deposition has
reduced the water supply capacity at design life by 25%. The
water supply agreement with the KWO allows for pool adjustment in
one-half foot increments. In order to make an equitable
redistribution between the flood control and conservation pools,
the District has been directed to study an equitable
redistribution of storage between the flood control and
conservation pools. Consequently, the District proposes to raise
the conservation pool from elevation 1039 NGVD to elevation 1041
NGVD. The proposed pool level increase would be a phased
approach with the first pool increase to elevation 1040 NGVD, the
second to 1040.5 NGVD, and finally to elevation 1041, if needed.



1. The U.S. Army Corps of Engineers (USACE) will provide the
following to the u.S. Fish and Wildlife Service (USFWS) as it
becomes available; 1), digital two-foot contour maps, 2)color IR
aerial photography of the lake, 3) pertinent data (including
project alternatives and purposes,4)historic and projected
changes to flood control operation and downstream releases of
flood waters.

2. The USACE will invite the USFWS to participate in all
pertinent planning meetings related to the project.

3. The USFWS will participate in field trips to the project site
to evaluate proposed project impacts. The USFWS will complete the
following tasks: 1) evaluate existing wetland types at the

specified elevations for John Redmond and determine changes to
habitat types as with the various increased conservation pool
alternatives; 2) evaluate boat ramp, access road, and State Park
acreages that may be inundated permanently and/or more frequently
due to loss of flood storage; 3) evaluate if alternatives will
affect timing and release schedules of floodwater evacuation and
potential for adverse impacts to the Neosho River downstream of
John Redmond; 4) evaluate dike and control structure elevations
for managed wetlands on Fling Hills NWR to determine if
management of the wetland complex will be compromised; 5)
coordinate with Kansas Department of Wildlife and Parks and USFWS
refuge personnel to evaluate and determine impacts of proposed
pool level impacts on fish and wildlife resources, Flint Hills
refuge, existing fishery, and water level management plans.

4. USFWS will prepare and coordinate a draft and final Fish and
Wildlife Coordination Act report describing and evaluating
existing fish and wildlife resources threatened or endangered
species or habitat, and current management activities associated
with John Redmond Lake. The report shall also address expected
impacts associated with the proposed changes in conservation pool
to John Redmond Lake on the noted resources. If impacts are
deemed significant mitigation measures shall be recommended.

2



Estimated costs:
Lit. review, data collection

and analysis
Prep. of DFWCAR
Prep of FFWCAR
Overhead

20 Md. 0 328/day 6,650
60 Md. @ 328/day 19,680
30 Md. 0 328/day 9,840
(38t) 13,745

Total

Co•_pletion Dates:

Draft FWCA report I October 2000
Final FWCA report 15 March 2001

3
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

Kansas Field Office
315 Houston Street, Stite E

H Manhattan. Kansas 66502-6172

May 23, 2000

David L. Combs, Chief
Environmental Analysis and Compliance Branch
Tulsa Distrct, Corps of Engineers
1645 South 10Mt East Avenue
Tulsa, Oklahoma 74128-4609

Dear Mr. Combs:

This• is in response to your May 8, 2000 letter requesting threatened and endangered species
information relative to a proposal to reallocate water in John Redmond Reservoir, Coffey
County, Kansas. The following information is provided for your consideration.

In accordance with section 7(c) of the Endangered Species Act (16 U.S.C 1531 et seq.), we have
determined that the following federally-listed species may occur in or around the reservoir, or in
the Neosho River upstream or downstream of the reservoir: bald eagle (Halaeetus
leucocephalus), Neosho madtom (Noturusplacidus), and western prairie fringed orchid
(Platanthera praeclara) If it is determined tbm project may adversely affect any listed species,
the District should initiate formal section 7 consultation with this office. If there will be no
effect, or if the Fish and Wildlife Service concurs in writing there will be beneficial effects,
further consultation is not necessary

Thank you for this opportunity to provide input on your proposed study.

Sincerely,

William H Gill
Field Supervisor

cc- KDWP, Pratt, KS (Environmental Services)

WIHG/dwin

This is your future. Don't leave it blank. -- Support the 2000 Census.
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DEPARTMENT OF WILDLIFE & PARKS
Operations Office

512 SE 25th Avenue
Pratt, KS 67124-8174

316/672-5911 FAX 316/672-6020

June 16, 2000

Mr. David Combs Ref- D4 0201
Department of the Army Coffey, Lyon
Corps of Engineers, Tulsa District Trak 20000423
Environmental Analysis and Compliance Branch
1645 South 1015t East Avenue
Tulsa, OK 74128-4609

Dear Mr Combs

This responds to your request for preliminary state-listed threatened and endangered species and
general sensitivw resource information for your Water supply reallocation study for John
Redmond Lake, which includes a 2 foot incremental increase in the conservation pool elevation
for the reservoir, located in Coffey and Lyon Counties, Kansas We have included information
on any crucial wildhfe habitats, current state-listed threatened aid endangered species, species in
need of conservation, designated critical habitats, and state public recreation areas for winch this
agency has some administrative authority

The Neosho River immediately upstream of John Redmond Reservoir is designated critical
habitat for the state-listed threatened ouachita kidneyshell mussel (Ptychobranchus occidentahs)
and Neosho madtom (Noturus placidus) The Cottonwood River immediately upstream of the
reservoir is also designated critical habitat for the above listed species and the state-listed
endangered Neosho mucket mussel (Lampsdis rafinesqueana) The Neosho River immediately
downstream of the John Redmond dam is designated critical habitat for the state-listed
endangered rabbitsfoot mussel (Quadrula cylhndrica cylindrica) and the state-listed threatened
ouachita kidneyshell mussel (Poychobranchus occidentalis) and Neosho madtorn (Noturus
placidus) There are also several mussel species that are known to be present in the Neosho
River around John Redmond Reservoir that are designated as species in need of conservation by
our agency. All of the above species prefer gravel substrates with flowing water. Increased areas
of inundation in the rivers above the reservoir from increasing the elevation of the conservation
pool would impact those designated critical habitats and associated species There could also be
temporary impacts to downstream critical habitat and species from reduced releases during
conservation pool expansion Our agency also considers riparian woodlands to be crucial
wildlife habitat for many game and nongame wildlife species. Increasing the area of inundation
would temporarily impact and possibly permanently decrease the quantity of riparian woodlands.
Additionally, our agency manages the recreational fishery of the reservoir and would be
interested in coordinating the timing of the incremental increases and development of mitigation
measures to enhance those recreational resources. We would like to see all of the above listed
resources and potential impacts dealt with in any environmental assessment and fish and wildlife
coordination report developed for the project.



-2-

Thank you for the opportunity to provides these comments and recommendations If you have
any questions or need additional information, please free to contact me at the phone number or
address listed above

Sincerely,

(John R Phillips, Aquatic Ecologist
Environmental Services Section

xc KDWP Reg 5 FW Sup, Tiemann
KDWP, Nygren
FWS, Gill
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May 24, 2001

Mr. Chris I-ase
Kansas Department of Wildlife & Parks
Operations Office
512 SE 25t" Avenue
Pratt, KS 67124-8174

Dear Mr Hase"

I am sending tins letter to update your files concerning the water supply
reallocation study for John Redmond Lake and our May 8, 2000 request for comments
regarding slate listed threatened or endangered species and fish and wildlife. Per our
May 21 and May 23, 2001 conversations, I understand that the information in the letter
response dated June 16, 2000 (Trak: 20000423) from your agency remains valid and that
you requested this letter of update

Presently, we are preparing project documentation for compliance with the
National Environmental Policy Act of 1969 If you have any questions or require
additional information please contact Jim Randolph, USACE Fish and Wildlife Biologist,
at 918-669-4396. Thank you for your assistance with this update request.

Sincerely,

James D. Von Loh
Senior Biologist

engineering-environmental Management, Inc.

Enclosures- 1) Letter of Request (May 8, 2000), 2) Letter of Response (June 16, 2000),
3) Scope of Work (May 8, 2000).

Cc: Jim Randolph, USACE, Tulsa District: Planning, Environmental, and Regulatory
Division; Environmental Analysis and Compliance Branch

1.510 West Canal Court, Suite 2000, Littlelon, CO 80120 - (303) 721-9219 - Fax (303) 721-9202

TULSA SACRAMENTG JACKSONVILLE SAN DIEGO
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A United States Department of the Interior
3Y FISH AND WILDLIFE SERVICE

Kansas Field Office

H315 Houstor, Sa ect, State E
Manhattan, Kanas 66502-6172

March 15, 2002

David L. Combs, Chief
Environmental Analysis and Compliance Branch II% -

U.S. Army Corps of Engineers
Tulsa District
P 0. Box 61
Tulsa, Oklahoina 7412 1-0061 -------. -----------------

Dear Mr Combs.

This is in response to your Biological Assessment for the John Redmond Pool Raise, Proposed
Two Foot Increase in Conservation Pool, Coffey County, Kansas, which we received December
28, 2001 The biological assessment evaluated various sources of impact to the federally-hsted
bald eagle (Hahaeetus leucocephalus), western prairie fringed orchid (Platanihera praecara),
and Neosho madtom (Noturus placidus), as well as three state--hsted-mussels. The assessment
concluded there would be no effect to the western prairie fringed orchid, due to lack of this

species being present in the impact area The assessment further concluded there would be minor
effects, many of these temporary, to the bald eagle and Neosho madtom, with a resultmg overall

net beneficial effect for both species. We readily concur with the determination of no effect for

the orchid, and offer the following comments regarding the other two species.

As indicated in our Final Fish and Wildlife Coordination Act Report (FWCA), we anticipate
inundation of 195 acres of woodlands from this action, rather than the 158 acres discussed in the
biological assessment In either case, this represents a significant impact to the woodland habitat
of the area Your assessment identified this as a temporary beneficial effect for the bald eagle,
because of the increased number of dead snags which would be available for perches. However,
this seems to imply that only dead trees are suitable for use by bald eagles, which is inaccurate
It is true that eagles prefer perch trees which afford them a wide view of their surroundings, but
live trees can also provide this habitat, for a much longer period of years than dead trees can be
sustained. Additionally, during the winter when most eagles utilize the area, live trees are in a
dormant state whuch makes them structurally equivalent to dead trees. And, although there are

no currently active bald eagle nests at John Redmond, use of live nest trees is known from
elsewhere in the state

It can be expected that trees flooded by this action will decrease in number and suitability as
decay, waves, and ice wotk to destroy them It is unhkeiy that natural tree regeneration along the
fringe of the new pool elevation will be sufficient to replace the total loss through time,
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especially considering the adverse effects of frequent flood storage Therefore, we do not concur
with the biological assessment's statement of overall beneficial effects from the drowning of this
many trees However, it is true there could be a temporary increase in foraging habitat resulting
from an increased number of trees being located within or very near the pool. We also concur
that fish populations should be enhanced for a period of several years following the pool raise,
potentially providing an increased prey base for visiting eagles CGven these ameliorating
factors, it appears that long-term adverse impacts to bald eagles should be minimtzed, as long as
the tree mitigation measures recommended in the FWCA are Implemented

Regarding the Neosho madtom, we concur with the biological assessment that this action will not
permanently inundate the upstream gravel bars which currently provide habitat By raising the
conservation pool elevation, the likelihood of inundation of these bars by flood storage will
increase by about 2%, according to our interpretation of the Corps' data. The long-term impact
of this will remain to be seen, but hopefully will not be significant. Downstream, there will be a
change in the hydrograpli, resulting in a slight increase in the depth and longevity of flood
storage releases. In the assessment you conclude that this change will not constitute a significant
impact on the Neosho madtom or other aquatic organisms Yet the scientific literature cited in
your assessment implicates the presence of John Redmond dam and its operation in decreased
madtom populations irmnediately downstream of the darn, with these negative effects evidenced
as far downstream as Lola So it may be questionable to assume that a slight change for the worse
in a situation which is already believed poor for a listed species shodld not be determined to have
an adverse effect on that species In fact, the Tulsa District should consider whether it should
initiate section 7 consultation on current ongoing operations of the John Redmond dam.

At the same time this assumption of no impact is questioned, however, we concur with the
assessment that a benefit may be realized for this and other species by having additional water
storage from which to make drought releases Although we believe that sustained high flow
releases dunng flood periods may adversely affect habitat, it is certainly true that little or no
release during droughts could significantly adversely affect individuals and populations
Therefore, as indicated in the FWCA, the overall net effect may be relatively neutral I would
strongly urge the Corps to consider as natural a hydrograph as possible during flood conditions
This would necessitate evacuating more water during a shorter period of time, rather than nearly
bank full flows sustained for many days or even weeks on end

As you can see, my staff and I do not agree completely with statements of beneficial effect to
listed species from this action. However, when all these factors are considered, I concur with the
biological assessment's determination that this action is not likely to significantly adversely
affect the three federally-listed species over and above the current existing condition. Therefore,
there is no need for further section 7 consultation on this pool raise action. The three mussel
species evaluated have no federal status at this time, but our comments regarding the Neosho
madtom pertain to them as well. The Kansas Department of Wildlife and Parks maintains
authority for these state-listed species, as well as for the three federally-listed species.



David L Combs

An idea is presented in the biological assessment with which we do not agree; the notion that
small impoundments m the upper portions of tributaries in the basin will have a net beneficial
effect to fish and wildlife resources There is ample scientific evidence of the adverse biological
effects of small tributary dams, both on the tributaries themselves and on the larger receiving
stream The federally-listed endangered Topeka shiner (Notropzs topeka), which occurs hn
several trbutaly watersheds within the basin, has been shown to be intolerant of such dam
development. It is hoped that the organized watershed districts within the Cottonwood and
Neosho basins do not take your comments as an endorsement for increased development.

Thank you for providing such a thorough biological assessment, and for the opporturuty to
review and provide our comments. If there are any questions regarding any of these comments,
they should be directed to Dan Mulhern of tus office, 785-539-3474, ext. 109.

SSincerel

William H Gill

S ce rel)• '

Fielid Supervisor

cc FWS, Hartford, KS (Flint Hills NWR)
KDWrP, Pratt, KS (Environmental Services)

WHG/dwm
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EXECUTIVE SUMMARY

Tins biological assessment addresses threatern~d, endangered, and candidate species listed by the
U.S. Fish and Wildlife Service and the Kansas Department of Wildlife & Parks, relative to
alternative actions determined for the Reallocation of Water Supply Storage Project: John
Redmond Lake. Kansas, proposed by the Tulsa District, U.S. Army Corps of Engineers. The
John Redmond DIam was constructed in the Neosho River Basin of Coffey County during the
late 1950s and early 1960s, to provide flood control, water supply, water quality, and recreation.

Reservoir water levels fluctuate widely and somewhat unpredictably (up to 30 vertical feet)
behind the dam structure. These fluctuations are due to flood flows received from the
approximately 3,015-square mile drainage basin upriver from the dam. Approximately 2,569-
square males are uncontrolled below Marion and Council Grove Dams. As a result of pool
fluctuations, it has been difficult to farm agricultural land located within the flood pool limits-
these fields produce crops only about two of every five years. Each flood event results in a loss
of some vegetation, including mature trees, due to inundation and subsequent drowning.
Downriver from the dam, releases into the Neosho River are controlled to limit flooding and
provide water to the Wolf Creek Generating Station and the Cottonwood and Neosho River
Basins Water Assurance District No 3. Flows downriver from the John Redmond Dam to the
Oklahoma border encounter an additional 12 low-head dams from 3-15 feet in height The small
dams, constructed from the 1930s through the 1950s, are used for diverting flows for municipal
and agricultural use.

An assessment is being conducted of four water storage alternatives: two for raising the elevation
of the conservatton pool by two feet (1,039 ft.-I,041 ft. NGVD), dredging sediments to achieve
the desired capacity, and the no-action alternative. Six species identified for the biological
assessment are the:

" bald eaglle (Haliaeetus leucocephalus) - threatened;
* western prairie fringed orchid (Platantherapraeclara) - threatened;
" Neosho madtom (Notorusplacidus) - threatened;
* Neosho mucket mussel (Lampsihs rafinesqueana) - species of concern;
* rabbitsfoot mussel (Quadrula cylindrica clylindrica) - species of concern; and
" Ouachita kidneyshell mussel (Ptychobranchus occidentahs) - species of concern.

A raise in conservation pool elevation would inundate approximately 33 acres of cropland, 18
acres of grassland, 158 acres of woodland, 166 acres of open water, and 196 acres classified as
palustrine wetlaad, totaling approximately 570 acres

The western prairie fringed orchid does not occur in the predominately introduced grasslands
adjacent to the conservation pool and will not receive impacts. The bald eagle is transient
through the project area and uses John Redmond Lake primarily as a winter foraging site for fish
and waterfowl. An increase of trees and snags used as perches will occur and short-term food-
supply benefits lo the bald eagle will result from an enhanced fishery and increased waterfowl
use due to increased habitat during the first five to eight years following a raise in conservation
pool elevation.

i



Affects to the Neosho madtom are not expected to change from the existing condition, e g., they
may periodically lose access to two gravel bars in the vicinity of Hartford, Kansas, during
drought periods and flood events, but may migrate to these bars during appropriate flows from
more suitable riffle and run habitat upriver near Neosho Rapids, Kansas The Neosho mucket
mussel, rabbitsfoot mussel, and Ouachita kidneyshell mussel are potentially extirpated upnver
from the reservoir and will not be affected by the reservoir raise. A minor shift in the downnver
hydrograph due to an elevated conservation pool will have negligible effects to the Neosho
madtom and listed mussel species and a beneficial affect may result from additional releases for
water quality flows during periods of drought.

There are minor, potentially beneficial impacts to listed aquatic species downriver of John
Redmond Dam as a result of this action; the principle one being release of water quality flows
during drought periods. Other than timing of dredge operations and a need for a threatened,
endangered, or rare species survey of sediment storage, haul roads, and maintenance areas, only
minor impacts related to potential release of sediments and associated contaminants washed in
from upriver sources have been identified to listed species for the dredge alternative

it
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1.0 INTRODUCTION

In accordance with Section 7(c) of the Endangered Species Act of 1973 (ESA), as amended (16
U.S C. 1531 et seq.), the U S. Fish and Wildlife Service (USFWS) is responsible for providing a
specieslist for a Biological Assessment (BA) concerning the possible effects of proposed federal
actions on federally-listed species This BA has been prepared at the request of the U.S. Army
Corps of Engineers; Tulsa District (USACE) for the proposed Reallocation of Water Supply
Storage Project at John Redmond Lake, KS, and will analyze the potential effects of project
alternatives and future operation on federally-listed threatened or endangered species. Species
listed as threatened or endangered by the USFWS and the Kansas Department of Wildlife &
Parks (KDW&P) are addressed herein (Table 1-1) Only federally-listed plant and wildlife
species are afforded protection under the Endangered Species Act of 1973 (ESA). State-listed
species are considered, but are not afforded protection under the ESA.

Table 1-1. Federally- and Kansas-Listed Species for the John Redmond Lake Project Area
(Sources USFWS 2000, KDW&P 2000, and KNHI 2001) (Attachment A)

Species Status I Rank Comments

Crn ri meScentifc Nat XFed I6 as.A
Bald E.gle "us - Threatened USFWS response letter. Transient
(Hahaeeus leucocephalus) KS - Threatened use of larger trees in the vicinity

of open water
G4/S 1B, SZN

Neosho Madtom US - Threatened USFWS and KDW&P response
(Noturus placidus) KS - Threatened letters Use shallow fifiles with

loose/uncompacted gravel
G2/S2 bottoms.

Western Prairie Fringed Orchid US - Threatened USFWS response letter Grows m
(Platanthera praeclara) KS - Threatened tallgrass silt loam soils, moist

sand prairies, or hay meadows
G2/S I with full sunlight

Neosho Mucket Mussel KS- Endangered KDW&P response letter
(Lampsihs rafinesqueana) Requires clean, in-stream gravel

G2/S I beds
Rabbitsfoot Mussel KS- Endangered KDW&P response letter.
(Quadrufa cyhndrica cylhndrica) Requires clean, in-stream gravel

G3/S 1 beds.
Ouachita Kidneyshell Mussel KS - Threatened KDW&P response letter
(Ptychobranchus occidentahs) Requires clean, in-stream gravel

G3G4/S1 beds.

Rank: G2- Globally impenled because of rarity, typically 6-20 occurrences, G3 Globally vulnerable because it is very
rare and local throughout its range, typically 21-100 occurrences, G4" Globally apparently secure, uncommon but not
rare, widespread, typically 100 occurrences or more. SI State critically imperiled because of extreme rarity, typically
five or fewer occurrences, S2 State impenled because of rarity, typically 6-20 occurrences, SZN Zero occurrences/non-
breeding population, occurs during migration (KNI- 2001).

The above-listed species were identified in letters addressed during May and June 2000
(Attachment A), and were reviewed by each agency for accuracy and completeness during May
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2001 (Mulhern, pers.com. 2001 and Hase, pers com. 2001). Listed species status and rank were
obtained from the USFWS, KDW&P, and the KS Natural Heritage Inventory (KNI-fl).

1.1 Project Description

This section describes the water supply storage reallocation project for John Redmond Lake
(JRL) and the p~roposed alternatives The State of Kansas and the federal government entered
into a water supply agreement at JRL to provide water for the Cottonwood and Neosho River
Basins Water Assurance District No. 3 and the Wolf Creek Generating Station. The Cottonwood
and Neosho River Basins Water Assurance District includes 12 cities and four industrial water
users (Lewis, pers. com. 2001). JRL is located three miles northwest of Burlington, in Coffey
County, KS (Figure 1-1).

An estimated 34,900 acre-feet of storage remaining after 50 years of sedimentation (CY 2014)
forms the basis of the 1975 agreement (USACE 1976). Water storage was to occur within the
conservation pool (1,039.0-ft elevation),, however, studies have determined that sediment has
been deposited unevenly within JRL, both for the predicted amount and location of sediment
deposition. The sediment is accumulating in the conservation pool while the flood control pool
has experienced less than predicted sedimentation (Figure 1-2).

The uneven sediment distribution has depleted storage available for water supply purposes and is
infringing upon the water supply agreement obligations. A recent Tulsa District Office water
supply yield arnlysis indicated a 25 percent reduction in the water supply capacity at design life
(CY 2014) because of the disproportionate sediment deposition. Most of the sediment deposition
has been below the top of the current conservation pool (elevation 1,039.0 ft.). The USACE has
been directed by congress to study an equitable redistrib-tion (reallocation) of water storage
between the flood control and conservation pools. Therefore, the USACE is evaluating the
alternative actions described in Section 1 3 to resolve the depleted water storage situation and
describe potential impacts to threatened or endangered species.

I

Construction of John Redmond Dam began in June 1959, and final water storage began during
September 1964 (USACE 1996). John Redmond Dam is an integral component of a three-dam
and reservoir system that includes Council Grove and Marion Reservoirs The three structures
provide flood control and other benefits to the Neosho River Basin. The conservation pool of
JRL was filled to its initial elevation of 1,036.0 feet during November 1964, and was raised to
the current 1,039.0-ft elevation dunng April 1976. The Cottonwood and Neosho River Basins
Water Assurance District No. 3 and Western Resources, the operators of Wolf Creek Nuclear
Power Plant, have contracted with the State of Kansas for all of the water supply storage in the
reservoir (USACE 1996). The power plant pumps water from the Neosho River below the dam
structure to store in the Coffey County Fishing Lake, approximately three miles east of the John
Redmond Dam.
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1.2 Project Area Location and Management

John Redmond Dam and Lake lie between the towns of Neosho Rapids, Hartford, and Burlington
on the Neosho River (RM 343.7) in Coffey and Lyon Counties, KS (Figure 1-1) The project
area evaluated for the BA includes JRL, associated federal and state leases, and the Neosho
River downriver of the dam to the upper limits of Grand Lake (Lake 0' the Cherokees), OK
(Figures 1-1 and 1-2). The USACE (the Arkansas River Control Section of the Hydrology and
Hydraulics Branch, Tulsa District) regulates John Redmond Dan and Reservoir according to the
water control plan (USACE 1996)

The USACE project manager operates the dam and reservoir under the direction of the
Operations Division, Tulsa District. It is a multi-purpose project authorized for flood control,
water supply, water quality, recreation, and fish and wildlife. The principal regulation issue
identified historically was river bank erosion that occurs during and after periods of high flows in
the Neosho River below the dam. To minimize river bank erosion, releases are decreased as
slowly as possible to slow the rate of fall in the river stage, since this erosion has been attributed
to the fast rate of fall from natural and regulated flows (USACE 1996). However, a recent
research project determined that aside from localized channel widening, there was little post-dam
construction change in bank-full channel width (Juracek 1999).

In addition to site management by the USACE, leases have been signed with other federal
(USFWS) and state (KDW&P) agencies to provide land management for the Flint Hills National
Wildlife Refuge (FHNWR) and Otter Creek Wildlife Area (OCWA) (Figure 1-2) The USACE
maintains six public-use areas, five of which have recreation parks providing camping, picnic
areas, drinking water, and sanitary facilities (USACE 1996). Additional recreation facilities
present on USACE-managed lands include five boat ramps, an overlook, and a swimmibg beach.

FHNWR was established in 1966 and consists of approximatelyl 8,500 acres located on the
upstream portion of JRL (FHtNWR 2000). The refuge is managed primarily for migratory
waterfowl; its specific management focus includes:

" Intensive use by ducks and geese during spring and fall migration;
" Intensive use by shorebirds during late summer migration,
" Farmlands managed on a share basis with area farmers - the Refuge portion provides

food for migrating waterfowl and resident wildlife;
" Numerous constructed ponds and shallow marshes provide additional waterfowl habitat;
* Closures are provided for waterfowl and bald eagle management, and
* Public access restrictions are incorporated during periods of intensive waterfowl use.

OCWA was established in 1966 and consists of approximately 1,472 acres adjacent to FHNWR
and the southeast portion of John Redmond Dam. This wildlife area is managed primarily for
upland game species: white-tailed deer, wild turkey, mourning dove, bobwhite quail, cottontail
rabbit, and squirrel. It's specific management focus includes-

* Farmlands managed on a share basis with area farmers - the wildlife area portion
provides food for resident upland game animals and migrating, waterfowl;
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" Fishing access and management, particularly for channel and flathead catfish;
* Introduction of native ground cover for restoration sites, particularly tallgrass prairie

species; and
" Day use recreation.

Permitted activities on the FHN WR include wildlife observation, hiking and sightseeing,
photography, boating, picnicking, camping, fishing, hunting, wild food gathering, and fish bait
collection. Interpretive trails are present and include the Dove Roost Trail and the Headquarters
Trails. OCWA provides wildlife observation, sightseeing, photography, boating, fishing, and
hunting opportunities (Figure 1-3).

Figure 1-3. Loading at the Boat Ramp and Cat-Fishing, John Redmond Lake-From OCWA.

1.3 Project Alternative Actions

,Four potential alternative actions have been identified and proposed for the Reallocation of
Water Supply Storage Project at JRL; they are:

I. No Action. The current operating plan for the reservoir remains in effect with its existing
sedimentation and water storage issues.

II. Dredge John Redmond Resenroir. Remove enough sediment from the reservoir to
provide the required water supply storage.

11. Storage Reallocation. Raise the reservoir conservation pool to elevation 1,041.0 feet
(NGDV) to accommodate for sediment buildup. A phased pool raise of one foot to
elevation 1,040.0 feet (NGVD), then two 0.5-foot increments, first to 1,040.5 feet and
then to 1,041.0 feet elevation.
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IV. Proposed Action: Storage Reallocation. Raise the reservoir conservation pool to
elevation 1,041 0 feet (NGVD) to accommodate for sediment buildup using a single pool
raise of two feet.

The following data and Table 1-2 presents the post-construction JRL baseline Specific physical
data describing the dam (USACE 1996), include:

" Earthtfill Dam Structure: 20,740 feet long (not including spillway)ý dam top = 1,081.5
feet NGVD; maximum height = 86 5 feet above the Neosho River bed; crest width =
35 feet 7 inches.

" Spillway- located near left abutment; concrete chute, gated ogee weir; crest elevation
= 1,033 0 feet NGVD; length = 560 feet; control = 14 (40 ft. x 35 in.) tainter gates;
hoists are individual electric motors.

a Outlet Works: two 24-inch circular pipes for low flow; one 30 inch circular pipe for
water supply; invert elevation = 1,015 5 feet NGVD; invert placed through left
abutment of spillway; control = motor-operated butterfly valves for low flows and
manually-operated gate valves.

* Land Acquisition: taking line is semi-blocked to elevation 1,063.0 feet; easement is
elevation 1,073.0 feet or limits of backwater envelope curve.

Table 1-2. Project Elevations, Surface Areas, and Storage Volumes (Source USACE 1996)

0 11 m. of piecipitation. Resurvey
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Figure 1-4. John Redmond Dam, KS
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2.0 METHODS

Three methods were used to gather data for this BA 1) existing literature and data was gathered
and reviewed pertinent to the analyses required to describe the project baseline and assess
impacts to listed species; 2) researchers/resource professionals knowledgeable of the region, site,
and species under consideration were contacted and interviewed; and 3) a site visit was
conducted when the water level was at 1,041.5 feet (0.5 ft. higher than the proposed pool raise),
to observe the JRL landscape. Listed species recovery plans were of particular importance
because they describe the species natural history, distribution and abundance, and delineated
actions considered necessary for recovery and/or protection (USFWS 1991 and 1996).

2.1 Existing Data Review

Existing literature and data available for the JRL area were obtained from federal and state
resource agencies, and requested from researchers contacted via telephone and electronic mail.
Other data sources were accessed from Internet Web sites and reviewed from regional
references All data were evaluated for inclusion in this BA. Relevant data for the site hydrology,
abiotic and biotic conditions, and species biology, provided the baseline descriptions from which
project-related impacts were determined. Of particular importance in impact evaluation to
aquatic species was the hydrology modeling performed by the USACE (2001).

ttydrology Model

The JRL and Neosho River hydrology was modeled to determine the impact of reallocating flood
control storage to water supply storage to meet contractual water supply requirements through
the year 2014, which is the end of the original project economic life (USACE 2001). The
USACE SUPER computer model was used to simulate regulation of a multi-purpose reservoir
system on a daily basis and to perform an economic analysis of the simulation (Hula 1990).

Four SUPER runs were performed to model:

1. existing conditions for the year 2014 (I No Action Alternative);
2. raising the top of conservation pool to elevation 1,040 feet (HI Multiple Raise

Alternative);
3. raising the top of conservation pool to elevation 1,040 5 feet (i1 Multiple Raise

Alternative); and
4 raising the top of conservation pool to elevation 1,041 feet (1II. Multiple Raise

Alternative and IV. Proposed Alternative).

SUPER runs 2, 3, and 4 were analyzed to determine the impacts of these pool raises on upstream
(backwater) and downstream (flow) conditions. The computer simulation assumed all reservoirs
were in place for the entire period of record and that each reservoir operated based on specific
operational critena. The period of record for the Arkansas River system model used was 56 years
(January 1940--December 1995)
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The basic SUPER regulation simulation model was run for each alternative operational scenario
in the study, except dredging. Two additional modules were also run to develop hypothetical
frequency discharges up to the Standard Project Flood for both existing and modified conditions.
The additional frequency points were calculated to provide better definition to the upper end of
the discharge-firequency curve for extremely rare events Also for this study, hypothetical storms
were developed at 67 storm centers within the modeled area at 40 and 50 percent of the Probable
Maximum Precipitation.

Reallocation to elevation 1,041 feet accounted for a small amount (3.18%) of the flood pool and
resulted in only slight increases in the outflows. For larger flood events there was virtually no
difference in pool levels and operations, and only slight differences were observed for smaller
flood events. These differences were considered minimal by USACE hydrologists (SUPER
2001).

Listed Species

Recent conservation plan development by the USFWS for FHINWR (2000) and the Geographic
Information System (GIS) database development by the Kansas Biological Survey (Egbert et al.
2001) provided current data concerning vegetation and wildlife habitat within JRL. The GIS
database was produced using three-date, multi-seasonal Landsat Thematic Mapper imagery and a
hybrid classification approach to create an alliance-level cover map for Kansas An assessment
of map accuracy was conducted using independent ground verification samples and standard
accuracy assessment analysis and reporting procedures. The Kansas GAP vegetation map
(Egbert ct al. 2001) is considered appropriate for use in large-area resource planning (watershed
or county level., or higher). In terms of scale, the map, can generally be used for analysis at the
1 100,000 or possibly the 1:50,000 scale, using the GAP land cover map at scales of 1:24,000 or
finer is usually inappropriate (Egbert et al. 2001). The mimmum mapping unit is approximately
five acres. Data analysis and review of the conservation plan allowed preparation of general
habitat descriptions, habitat distribution, and also allowed an overlay of elevation data to more
accurately describe potential impacts to habitats that may support listed species.

The KDW&P conducts bald eagle surveys along with waterfowl surveys twice monthly, or 14
counts from Sejptember through March (Kraft, pers. com. 2001). Most surveys were conducted
from various vantage points on the ground around water bodies used by waterfowl. Data were
presented for the years 1970-2000 (Kraft 2001) (Attachment Bi)

The Neosho madtom has received increased research emphasis relative to its listed status since
the publication of the recovery plan in 1991. Several studies addressing the species distribution,
abundance, and behavior were important for potential impact assessment Studies published by
Obermeyer et al. (1997), compared quantitative and qualitative sampling methods for species of
mussels in the Neosho River and provided results from 99 freshwater mussel assemblages in the
study region.

Valuable sources of information for listed species included recovery plans prepared by the
USFWS, research studies conducted by federal and state agency personnel, university scientists
and graduate students, private organizations, and consultants. This research provided information

I
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on listed species distribution, abundance, reproductive biology, behavior, and habitat parameters
such as structure, flow, water velocity, water quality, and additional aspects of listed species
biology.

2.2 Contact with Research Professionals

Research professionals with information concerning listed species were identified and contacted
via telephone or interviewed in person. Their knowledge of the project area, the listed species,
and of published, unpublished, and/or ongoing research was discussed and recorded in contact
records These contacts are documented in the reference section of this BA and form one basis
for the ensuing discussions and impact assessment.

2.3 Site Visit

A site visit was conducted June 11-12, 2001, to meet with resource managers from the USACE,
USFWS, and KS and discuss the biological resources present, including the listed species, and
management implications related to operation of JRL. Coincidentally, the reservoir elevation was
at the 1,041.5-foot level for a week prior to and during the site visit. This allowed project
biologists and other research professionals to observe the reservoir and upriver and downriver
conditions at the approximate elevation (0.5 ft. higher) of the proposed action (IV). -
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3.0 EXISTING CONDITIONS

The JRL project area is influenced by a continental climate with average annual precipitation of
approximately 35 inches (USACE 1996). Precipitation is heaviest from late spring through early
summer, with about 75 percent falling during the growing season. Temperatures range from
below zero to above 1000 F and the winds are predominantly from the south (FHNWR 2000).
Evaporation rates range from approximately 73 inches during normal years to approximately 111
inches during drought years (USACE 1996).

3.1 Topography, Geology, and Soils

JRL lies among low, rounded hills. The topography is a result of generally westerly to
northwesterly dipping strata that creates resistant bend and irregular cuesta-like ridges The
Neosho River Valley is composed of Holocene, Post-Kansan alluvium and is bordered by the
Pennsylvanian-Virgilian, Waubansee Group (west end) and Shawnee Group (east end)
sedimentary exposures (Merriam 2000; O'Connor 1953). Small exposures of Tertiary Terrace
deposits are present at the northwest end of the reservoir (Merriam 2000). The broad, shallow
Neosho River Valley is the most prominent topographical feature on the landscape. The
maximum relie ris about 225 feet, with most of the site ranging from approximately 1,020-foot
elevation near the South Recreation Area below the dam to approximately 1,100-foot elevation
west of Neosho Rapids, KS within the flood pool boundary.

Soils formed in the region are relatively shallow silty loarns and silty clay loams that tend to be
fertile, but are low in orgamc matter and phosphoric acid (FHNWR 2000). Lack of sufficient
depth caused by subsoil restrictions such as tight silty clay, shale, limestone, or sandstone, results
in saturated soil in wet seasons and droughty soils during dry seasons. The soils are also highly
erosive by water and wind.

Several soils within JRL fit the criteria for prime farmland and farmland of statewide
importance. The Woodson silt loam, Verdigris silt loam, Summit silty clay loam (1-4% slopes),
Kenoma silt loam (1-3% slopes), Eram silt loam (1-3% slopes), and Dennis silt loam (1-4%
slopes) are considered prime farmland (NRCS 1993). The Kenoma silty clay loam (1-3% slopes
- eroded) and Dennis silty clay loam (2-5% slopes - eroded) soils are considered farmland of
statewide importance (NRCS 1993). In addition, Osage silty clay, Osage silty clay loam, and
Lanton silty clay loam soils meet the prime farmland designation if they are drained (NRCS
1993).

3.2 Hydrology

John Redmond Dam was constructed to provide flood control, water supply, maintenance of
downstream water quahty, and recreation opportunities. This project was originally authorized in
1950 under the Flood Control Act, and was known as the Strawn Dam and Reservoir (DOA-TD
1976). Renamed the John Redmond Dam and Reservoir m 1958, construction was initiated
during 1959 and completed m1964. The drainage area was calculated at 3,015-square miles in
the upper Neosho River Valley As of January 1, 1976, at the design conservation pool elevation
1039 msl, there were 82,100 acre-feet of water storage, 9,400-surface acres of water, and 58
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rmiles of shoreline. At flood pool elevation 1,068 msl, there were 574.918 acre-feet of water
storage and a surface area of 34,331 acres. In 1975, the State of Kansas and the federal
government emered into a water supply agreement for an estimated 34,900 acre-feet of storage
remaining after 50 years of sedimentation (DOA-TD 2001).

Dams are known to affect river systems, generally decreasing the distribution of sediments and
altenng the hydrologic regime, physical habitat, and water quality downriver (various authors in
Wildhaber et al. 2000) A large amount of sediment is delivered to JRL as a result of erosion
from riverbanks and farmlands within the watershed Over 25 percent of the original
conservation storage has been filled with sediment, although little change has resulted in flood
storage (USACE 1996). This results in approximately 25,500 acre-feet of water quality storage
available in the reservoir

Juracek (1999) determined that overall channel response to the altered stream flow regime and
sediment load introduced by the John Redmond Dam was minor There was some localized
channel widening, but little post-dam change in bank-full channel width This is likely
attributable to a substantial reduction in the magnitude of the post-darn annual peak flows in
combination with the resistance to erosion of bed and bank geologic exposures and vegetated
shoreline (Juracek 1999) The channel may also have been over-widened historically by a series
of large floods prior to dam construction.

3.3 Water Quality

The water entering JRL is turbid, carrying silt and sediments from tributary drainages and from
agricultural land upriver. Water quality concerns have been documented for most of the surface
water entering JRL, including contaminants (FHINWR 2000). Consumption advisories are issued
most years for the Neosho River due to chlordane compound concentrations in fish During the
1970s several fish kills were related to runoff from confined livestock feedlots. Investigations by
the USFWS, Kansas Field Office, identified PCB, atrazine, and heavy metals, including lead,
mercury, and arsenic in biota samples, along with lead in sediment samples (FHNWR 2000):
Lead, zinc, and cadmium may lower populations of benthic macroinvertebrates used as food
sources by the Neosho madtom, therefore reducing its population (Wildhaber et al 1998).

Water quality samples are taken from selected sites at JRL, analyzed on a periodic basis, and
published (USACE 1996). The United States Geological Survey (USGS) maintains a national
stream-quality accounting network station on the Neosho River near Parsons, KS, where specific
conductance, pI-, and temperature are recorded bimonthly. Samples are also taken at thus site for
chemical, biological, and sediment analysis The USGS also collects and analyzes periodic
samples for specific conductance, pH, and temperature on the Neosho River at Americus,
Burlington, and lola, KS These data are published in the Water Resources Data, Kansas annual
report. Neosho River water quality is considered good, requiring only basic treatment for
industrial or mumcipal use (USACE 1996).

Surface water is also sampled monthly below the John Redmond Dam, near the Wolf Creek
Generating Station (WCGS) take-up screen house (KDH&E 1999) These samples are taken as
controls to compare water quality with that of the Coffey County Lake, discharge cove, and the
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spillway. The radiological analyses of samples included gross alpha, gross beta, tritium "(H3), and
gamma isotopes.

Thirty sedimentation ranges estabhshed upriver from the dam are measured periodically Both
endpoints of each range are identified with permanent markers of known vertical and horizontal
positions and all are surveyed penodically to compute sediment deposition (USACE 1996).
Sedimentation was last measured during the summer of 2000.

The Kansas Department of Health & Environment (KDH&E) classified the Neosho River
(downstream from Council Grove Reservoir) and the Cottonwood River as special aquatic life
use waters (USFWS 1991). Further defined, these are waters that contain unique habitat types
and biota, or species that are listed as threatened or endangered in KS. The general provisions of
the KS surface water quality standards (K.A.R. 28-16-28c) state- "... no degradation of water
quality by artificial sources shall be allowed that would result in harmful effects on populations
of any threatened or endangered species of aquatic life in a critical habitat... " (USFWS 1991)
The KDH&E could issue a variance, however, if "important social and economic development"
is impaired (USFWS 1991).

The KDW&P (2000) (Attachment A) stated. "The Neosho River immediately upstream from
John Redmond Reservoir is Kansas-designated critical habitat for the Neosho madtom and
Ouachuta kidneyshell mussel The Neosho River immediately downstream from the John
Redmond Dam is designated critical habitat for the Neosho madtom, Ouachita kidneyshell
mussel, and rabbitsfoot mussel. The Cottonwood River unmediately upstream of John Redmond
Reservoir is designated critical habitat for the Neosho madtom, Ouachita kidneyshell mussel, and
the Neosho mucket mussel."

Low flow releases are currently made during dry periods in order to meet minimum flow
requirements al Chanute, KS. The minimum flow requirements range from 21 cfs (November-
March) to 48 cf's (July-August), or an average of 30 cfs annually (USACE 1996). Major
deviations to the water control plan have been approved historically (at the request of the State of
Kansas) to manipulate pool levels for the benefit of fish and wildlife habitat-

3.4 Logjam

A drift logjam up to 3/8-mile in length occurs in the Neosho River, near the Jacob's Landing
site, above JRL (Figure 3-1). The logjam has formed above an island in the Neosho River,
which causes the river to fork into two channels. This logjam has attracted local attention in
favor of removal, and was a topic of comments obtained during public meetings held in
Burlington, KS (USACE 2000). Although the logjam does not contribute to downriver flooding,
it is quite large and was considered cost prohibitive to remove (FHNWR 2000)
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Figure 3-1. Logjam Area Upriver of John Redmond Lake.

Local citizens attempted removal of the logjam
by burning during the summer of 1999, but the
wet wood would not carry the fire (FHNW R
2000). The accumulated debris at this site is
considered economically unfeasible to remove,
by demolition or mechanical means. The
Neosho River may form a new channel around
this location. south of the existing channel
(Jirak, pers. com. 2001).

3.5 Fishery

The JRL was recently studied to determine its affect within the Neosho River and on the
associated Ictalurid (catfish) populations (Wildhaber et al. 2000). Research conducted to date
indicated a positive relationship between the density of Neosho madtoms and the density of other
riffle-dwelling benthic fishes. The evidence suggested that interspecific competition was not
limiting Neosho madtom populations (Wildhaber et al. 1999). Comparative studies were
conducted to determine differences in the Neosho River fishery above the John Redmond
Reservoir and below the dam structure (Wildhaber et al. 2000). Generally, more fish were
present above JRL than occurred below the dam. The Neosho madtom densities were very low
near a Burlington, KS river gauge, but increased to almost the population levels determined
above the reservoir near the Iola, KS gauge. The Neosho madtom densities decreased again from
Iola, KS, downriver to Parsons, KS.

Table 3-1. Mean Density of Ictalurid Fish Species Captured Above John Redmond Lake and
Below John Redmond Dam, Kansas, (Source: Wildhaber et al. 2000.)

Fish Species Mean Density Above JRL, Mean Density Below Dam

Neosho madtom 19.82/10 mH 5.64/1OOm'
Channel catfish 34.31 /10Dm. 18.73/100lm

Stenecat 4.61 /1 00ým 2.83/1 00m'
All catfish excluding

Neosho madtom 45.40/lOOm' 25.66/10Om'
Note: research was conducted at an average water depth - velocity of O. 33m - 0.34mls above JRL and
(. 38m - O 35m/s below the dam.

Water temperature was cooler by approximately 3'C above the damn (24.740 C) than below
(27.58°C) (Wildhaber et al. 2001). Turbidity was higher above the dam (57.0 NTU) than
downriver of the dam (27.17 NTU), but the pH was nearly the same (8.37 above vs. 8.47 below).
Dissolved oxygen increased downriver of the dam (4.66 mg/l vs. 5.62 mg/I); however,
conductivity, alkalinity, and hardness were all higher above the dam structure. It is unknown if
these factors limit ictalurid populations (Wildhaber et al. 2000).
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The Fredle Index (geometric mean adjusted for distribution of particle sizes) was lower above
the dam than downriver from the darn (5.52 vs. 7,82). Although not significantly different, this
index indicates that more evenly distributed substrate sizes occur upriver from the reservoir, and
a shift to the predominance of larger gravel below the dam may be occurring. This increased
coarseness of the substrate is considered a common effect of reservoirs and could be a limiting
factor for Neosho madtom populations (Wildhaber et al. 2000).

3.6 Vegetation Resources and Land Cover

A variety of vegetation types that provide wildlife habitat are present within the JRL project area.
The highest site elevations support tall- and mid-grasses in a Bluestem Prairie type, also known
as Tallgrass Prairies (McGregor et al. 1986). Dry, upper slopes, ridges, and hilltops are
dominated by little bluestem, a mid-grass, and lower slopes are dominated by big bluestem, a tall
grass. Common associates of the drier upper slopes include side-oats grama, purpletop, and
Indian-grass. More mesic lower slopes support broomsedge bluestem, Kentucky bluegrass, silver
bluestem, switchgrass, and witchgrass, in addition to big bluestem.

The valley adjacent to the flood plain of the Neosho River and its tributaries, and the reservoir
margin, support deciduous woodlands, shrublands, and emergent wetlands. Remnants of
farmstead and windbreak plantings are also present, including eastern red cedar, American elm,
and Osage orange trees.

Figure 3-2. Representative Upland Woodland at JRL.

. .Upland woodlands occupy drier sites and may
be described as an Oak-Hickorv Woodland.
This type is dominated by burr oak, northern

1: "red oak, pin oak, shagbark hickory, and shell
9 bark hickory. On the driest sites, bittemut

hickory, chinquapin oak, Osage orange,
redbud, and eastern red cedar are the common
tree species. Upland sites typically have good
surface and internal drainage. The red oak
dominated, north-facing slopes are unique
Ozarkian Woodlands as observed in the Eagle
Creek drainage (Minnerath, pers. com. 2001).
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Figure 3-3. Representative Bottomland Woodland at JRL.

Lowland woodlands occupy relatively mesic
sites and may be described as Elm-Ash-
Cottonwood Woodland or a Bottomland
Hardwood Type. This type is dominated by
American elm, green ash, eastern cottonwood,
black willow, black walnut, sycamore, silver
maple, burr oak, box-elder, and hackberry.
Lowland sites typically have heavy soils with
poor surface and internal (subsurface) drainage

Figure 3-4. Representative Shrublands at JRL.

Shrublands are present as buttonbush and
seedling black willow and eastern cottonwood
growing adjacent to the reservoir and river
margins. In addition, flood plain shrublands
dominated by buckbrush, greenbriar, dogwood,
American plum, and the liana, wild grape are
present within the project area. Some
shrublands are also invading grasslands; these
are dominated by species of sumac and
seedling trees such as eastern red cedar.

Figure 3-5. Representative Wetlands at JRL.
Wetlands of JRL are typically smartweed beds
that grow in shallow coves or in the moist soil
units introduced (using levees) to FHNWR.
Some emergent wetland species present in
moist soil units include spike-rush, bulrush,
cattail, and sedge. Some stands of seedling
silver maple, eastern cottonwood, and black
willow are also present. On the reservoir draw-
down zone, weedy annuals such as cocklebur,
foxtail grass, and barnyard grass are the
common species. Millet is sometimes aerially
seeded to draw-down sites to produce
waterfowl and fisheries forage.
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Croplands within the JRL project area are planted to corn, milo, soybean, winter wheat,
sunflower, and alfalfa. (Figure 3-6). Crops are shared with tenant farmers; a portion is harvested
and sold by the farmer, and a portion remains in the field for high-nutrient wildlife forage.
Retired agricultural lands and other disturbed lands have been identified as sites for restoration
using native grass species (Gamble and Barlow, pers. com. 2001). Several native grass
restoration sites on the FHNWR and the OCWA have failed due to flood events during the
1990s.

Figure 3-6. Representative Fallow and Planted Croplands at JRL.

3.7 Wildlife Resources

FHINWR (2001) lists 294 species of birds, including 90 species that are known to nest on the
refuge. The refuge provides habitat for a variety of avifauna that use the upland, grassland,
agricultural land, hardwood riparian stands, marshes, and flooded sloughs. The peak of migration
is April-May for passerine species, July-August for shorebirds, and November-December for
waterfowl species. The John Redmond area provides for non-consumptive naturalist activities
such as bird watching and for the consumptive use of waterfowl, turkey, northern bobwhite
quail, and mourning dove through hunting.

Raptors common to the area include the American kestrel, prairie falcon, northern harrier, red-
tailed hawk, great-horned owl, barred owl, and wintering bald eagles. Although not strictly
.raptors, the turkey vulture and American crow are also common (FHNWR 2001).

Passerine birds common to and nesting within JRL include the American goldfinch, eastern
meadowlark, red-winged blackbird, northern cardinal, common yellowthroat, brown thrasher,
northern mockingbird, American robin, house wren, black-capped chickadee, barn swallow,
horned lark, eastern kingbird, and red-bellied woodpecker among many other species (FHNWR
2001). The introduced European starling and house sparrow are also considered abundant
passerine birds for the area.

Shorebirds common to the area include the killdeer, American avocet, herons, plovers,
sandpipers, yellowlegs, dowitchers, gulls, and terns (FHNWR 2000). Common waterfowl
species present during migration include the mallard, teal (green-winged, cinnamon, and blue-
winged), northern shoveler, common merganser, lesser scaup, redhead, wood duck, and
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American coot (KDW&P 2001). Commonly observed species of goose include Canada. Ross,
snow, and white-fronted.

The numbers of waterfowl present through the season is variable, depending on habitat
availability and quality. During the year 2000 migration, approximately 48,600 geese and 48,000
ducks were counted (KDW&P 2001). During the year 1996 migration, approximately 103,000
geese and 236,000 ducks were counted (KDW&P 200 1). The primary use of the JRL site by
waterfowl is for resting and foraging during migration, little waterfowl nesting activity occurs in
the area (Gamble, pers. com. 2001).

A variety of game and non-game mammals are present within the JRL area. The principal game
mannmals include the eastern cottontail, eastern fox squirrel, and white-tailed deer. Common.
furbearers present include the muskrat, raccoon, and a few beaver, and the carnivores, coyote,
red and gray fox, mink, and species of weasel. The river otter has been reintroduced to the region
and a few have been observed using the Neosho River (Gamble, pers. com. 200 1).

Fish species comnnon to JRL include the channel and flathead catfish, carp, white bass, and
crappie (FHNWR 2000). A variety of amphibians are present, including the plains leopard frog,
bullfrog, Woodhouse's toad, and tiger salamander. Common reptiles using JRL aquatic and
upland habitats include the snapping turtle, map turtles, sofishell turtles, box turtles, the common
garter snake, northern water snake, and species of skink.

3.8 Bald Eagle

The bald eagle (Figure 3-7) is federally listed as threatened; however, it is under consideration
for delisting (Federal Register 1999). The species is considered a transient through the FHNVWR
and the JRL site, and its occurrence is listed as common during the winter months (FNHWR
2000 & 2001). The KDW&P conducts counts of eagles, along with waterfowl species, every
other week from the latter half of October through the end of March (Kraft and Culbertson.pers.
com. 2001) (Attachment B). Bald eagles are first observed in the latter half of October, at the
beginning of waterfowl census, and remain through the latter half of March when waterfowl
counts are discontinued (KDW&P 2001).

Figure 3-7. Representative Photograph of the Bald Eagle.

Bald eagles use trees around. JRL and along the
Neosho River and its tributaries as perches for
foraging, resting, and as roosts (Gamble, Kraft,
and Culbertson, pers. com. 2001). When ice
formed on JRL, bald eagles were observed
resting directly on the ice where they
consumed waterfowl and fish from an open
portion of the lake (Culbertson, pers. com.
2001). Bald eagles may take waterfowl
directly, in addition to foraging or scavenging
for dead and wounded birds.
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The total season counts have ranged from as few as one bald eagle in 1974 to as many as 280 in
1988. On average, 10 to 20 individual bald eagles use the JRL area at any one time (Culbertson,
pers. com. 2001). Bi-weekly counts over the past 30 years have yielded no bald eagles observed
(several periods:) and as many as 104 individuals present in the latter half of February 1987
(KDW&P 2001). During the year 2000, 65 bald eagle observations were recorded during the
season. four in late December (12/16-31), zero in early January, eight in late January (1/16-31),
seven in early February (2/1-15), 29 in late February (2/16-28), 15 in early March (3/1-15), and
two in late March (3/16-3 1) (KDW&P 2001).

Bald eagles were also listed as a nesting species for the FHNWR (FHNWR 2000). In
approximately three of the last ten years, a pair (or possibly different pans) of bald eagles
performed nest initiation, but rapidly abandoned the behavior (Gamble, pers. corn 2001). It is
probable that these were young eagles, as they did not complete nest construction or initate
breeding or egg-laying activities (Gamble, pers. corn 2001). The prncipal site for nest initiation
activity at JRL was in the Lebo Creek area (Culbertson, pers. com. 2001). A successful nest site
was reported from near the Coffey County Fishing Lake, near the Wolf Creek Power Plant
(Culbertson, pers. corn 2001).

3.9 Western Prairie Fringed Orchid

The western prairie fringed orchid (WPFO) is federally listed as threatened. Populations of the
WPFO in KS, south of the Kansas River, occur in ecoregion 251E (Osage Plains Section of the
Prairie Parkland Province) (Bailey et al. 1994). The species may be found within unplowed
mesic to wet-mesic prairies and sedge meadows on unglaciated, level to hilly sites, and on
Pennsylvanian-age sediments covered with a thin, discontinuous mantle of loess residuum
(USFWS 1996). WPFO plants have been observed in the successional communities of borrow
pits, old fields, and roadside ditches, and may also have occurred historically on mesic sites in
the flood plains of several major rivers in KS (USFWS 1996) The species decline is prncipally
attributed to the conversion of habitat to cropland.

In eastern KS, WPFO habitat was described as mesic to wet-mesic prairies and in northeastern
KS it was described as wet-mesic to mesic tallgrass prairie. Freeman (pers. com. 2001) stated
that south of the Kansas River the WPFO grows in mesic prairie (domnnated by species of sedge,
switchgrass, and big bluestem) and moist seeps (the seeps usually are the result of water flowing
along a contact between shale and limestone formations). Populations of WPFO in KS are
isolated and small and none support more than 50 individual plants (USFWS 1996)

The WPFO has not been documented within the JRL project boundaries Habitat here is
considered too dry to support the species (Minnerath, pers. comr 2001). There is no mesic
tallgrass or wei meadow habitat between the 1,039-foot and the 1,041-foot elevation of the
existing and proposed conservation pool (Muinerath, pers. com. 2001). One mesic prairie site of
approximately 380 acres has been identified near Neosho Rapids, KS, approximately three miles
northwest of the northwestern-most project boundary and within the flood easement boundary
This site is dominated by prairie cordgrass and eastern gammagrass and represents potential
habitat for the WPFO, although no plants have been observed (Minnerath, pers. com. 2001).
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Figure 3-8. Representative Photograph of the Western Prairie Fringed Orchid.

The western prairie fringed orchid is known from Douglas,
Franklin. Jackson, Jefferson, Leavenworth, Lyon. Osage,
and Shawnee counties in Kansas (USFWS 1996; Freeman,
pers. cor. 2001). These counties lie mostly north of JRL,
which is located predominantly in Coffey and Lyon
Counties (although Osage and Franklin counties abut along
the north and northeastern Coffey County boundary,
respectively). One historical report of the WPFO was
documented within the Waverly Prairie of Coffey County
during 1969. This prairie was converted to cropland,
destroying the former WPFO habitat (Freeman and Brooks
1989). Another population was known in the vicinity of
Reading, KS in northeastern Lyon County (Freeman, pers.
com. 2001).

3.10 Neosho Madtom

The Neosho madtom (Figure 3-9) is federally listed as threatened. It is a small catfish that
occupies gravel bars and smaller areas of gravel in rivers of the Neosho Basin (USFWS 1991,
Edds, pers. com. 2001). It was federally listed as threatened by the USFWS in May 1990, and a
recovery plan was approved the following year (Wildhaber et al. 2000). Historically, it was
documented in the Neosho, Cottonwood, Spring, and Illinois Rivers in Kansas, Missouri, and
Oklahoma. However, the last collections from the Illinois River were made during the mid-
1940s (NSRA 1996). The current distribution for the Neosho madtom includes the Neosho River
from Commerce, OK to extreme southeastern Morris County, KS; the Cottonwood River from
its Neosho River confluence to central Chase County, KS; and the Spring River from its Neosho
River confluence to western Jasper County, MO (USFWS 1991, NSRA 1996) (Figure 1-1).

Figure 3-9. Representative Photograph of the Neosho Madtom.

In the vicinity of John Redmond Dam, the
-Neosho'madtom is thought to occupy gravel
bars near Hartford, KS and is known near
Neosho Rapids, KS, upriver from the
reservoir. The site that lies approximately 0.75
miles west of Neosho Rapids, KS was
sampled in 1994 and supported the Neosho
madtom (27 individuals) (NSRA 1996). This
location represents a permanent monitor site
and has been sampled every year from 1991-
2000 (Tabor, pers. com. 2001 and Wildhaber
et al. 2000).
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The two gravel bars near Hartford, KS are located west of the SH 130 bridge and east of the
Hartford Recreation Area loop road (Figure 1-2). Historic sampling, e g, 1950s through 1975,
determined that Neosbo madtoms were present on the gravel bar west of the SH 130 bridge (two
individuals). The gravel bar east of Hartford has yet to be sampled (Shaw, pers. com. 20,01).

Further upriver from Neosho Rapids, KS, the Neosho madtom has been collected at the
following geneial locations: 1) Lyon County; 13 km east of Emporia, 11 km east of Emporia,
7 25 km east of Emporia, 5 25 km east of Empora, 2 5 km east of Emporia, Bridge site at SH 99,
Emporia water intake at the Prairie Street Bridge, 4 km west of Amencus, 6.5 km north of
Americus, and 2) Morris County, 1 km west of Dunlap (NSRA 1996). In addition, eight
collection sites have been identified for Lyon County and five for Chase County on the
Cottonwood River above its confluence with the Neosho River (NSRA 1996).

Downriver from John Redmond Dam, the Neosho madtom has been found as near as Burlington,
KS - City Park (NSRA 1996); however, there is a gradual increase in numbers of individual
Neosho madtorns further from the dam to the OK border (Tabor, pers. com. 2001). The Neosho
madtom has been collected below the dam at the following general locations: 1) Coffey County;
Burlington City Park, 2 km east of Burlington, 2.5 km east of Burlington, and 3 km east of
Burlington, 2) Woodson County; at Neosho Falls, and 1.5 km east of Neosho Falls, 3) Allen
County; 2 km west of Iola, and downnver of the Humboldt Dam, 4) Neosho County; 3 km east
of Chanute, southwest of Erie, 2 km south of Erie, 4 km west of St. Paul, 3 km south of St. Paul,
5 km south of St. Paul, and 19 km northeast of Parsons, 5) Labette County; 13 km. east of
Parsons, downriver of the Oswego Dam, 2 5 km east of Oswego, and downriver of the Chetopa
Dam, 6) Cherokee County; 19 5 km west of Columbus and on Lightning Creek 20 km west of
Columbus, and 7) Ottawa County, OK; 10 km west of Commerce, 7.5 km west of Commerce, 7
km west of Miami, and 5 km west of Miami (NSRA 1996).

Neosho madtoms are small, less than three inches (approximately 38-78 mm) in length (Bulger
et al. 1998) and occupy riffles or portions of riffles (Wildhaber et aL 2000). Young-of-the-year
tended to use areas with slower flow, lower substrate compaction, and shallower depths than did
adults (Bulger et al. 1998). These catfish burrow into the substrate during the day and emerge to
feed in the late afternoon through evening hours (USFWS 1991). They feed at night on larval
insects found among the gravel and pebbles (Cross and Collins 1995 in Wildhaber et al. 2000).
Other madtoms that share the gravel bed habitat favored by Neosho madtoms include the slender
madtom, stonecat, brindled madtom, and freckled madtom (USFWS 1991). Young-of-the-year
channel and flathead catfish have also been found in this riffle habitat, in addition to species of
minnows and darters (USFWS 1991).

A few Neosho madtom habitat features were summarized by NSRA (1996) from various studies,
and a mean habitat range was determined as follows:
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Parameter Range of Data Means

Water Depth 17-20 cm to 46.3 cm
Water Velocity 10.0 cm/s to 50 cm/s at substrate level

25.8 cm/s to 46 2 cm/s at 0.6m depth
Water Temperature 10C to 290C
Dissolved Oxygen Undetermined (minimum value <6 mg/L)
Turbidity Undetermined
Substrate Material 8mm to 40mm and 65% to 69% gravel/pebble
Density of Occurrence / Winter-Spring" 0.6-2.0/1Om 2 / 0 3-1 2/lOre2

Overall Density Summer-Fall 2.5-6.0/1 02 / 0.8-2. 0/1JOm 2

Based on samples collected throughout the year and research conducted by Bulger et al. (1998),
the highest numbers of Neosho madtoms occur in riffles during daylight hours in late
summer/early fall when young-of-the-year are believed to have recruited to the population
(Wildhaber et al. 2000). Research further suggest that Neosho madtoms have a short life cycle
(possibly annual) with young-of-the-year appearing with adult collections about the same time
the adults began disappearing from collections (Wildhaber et al. 2000). They probably spawn
during the period of highest discharge during ,he summer (USFWS 1991)

Bulger et al. (1998) reported that most individuals spawned in their second summer (Age I
individuals) and very few, if any, survived to spawn at Age II. Also, Bulger et al (1998)
observed the development of genital papillae and other external morphological characteristics in
breeding adults Courtship behavior was observed and included the carousel and tail curl, similar
to behavior observed in other madtom species. Two successful spawning events were studied in
the laboratory, and the Neosho madtom females produced 32 and 30 eggs respectively (Bulger et
al. 1998). Only two eggs survived, but these hatched in eight days and produced young that were
13 mm and 14 nm. in length. In two earlier studies, a Neosho madtom female produced 63 eggs
in a flow aquarium at Emporia State University (Pfmgsten and Edds 1994) and another produced
approximately 60 eggs (Wilkinson and Edds 1997). Bulger et al. (1998) suggested that the small
clutch size may be due to time of season (second clutch production) or stress related to the
experimental environment.

3.11 Neosho Mucket Mussel, Rabbitsfoot Mussel, and Ouachita Kidneyshell
Mussel

Three rare species of uoronid mussels recognized as federal species of concern and KS
endangered (Neosho mucket mussel and rabbitsfoot mussel) or threatened (Ouachita kidneyshell
mussel) may occupy gravel bars of the Neosho River, including some that support the Neosho
madtom (USFWS 1991; Obermeyer et al. 1997, Shaw, pers. com. 2001) (Figure 3-10). The
Neosho mucket mussel is under consideration for listing as a candidate species by the USFWS,
an action that may occur during the year 2001 (Mulhern, pets. com 2001).
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Figure 3-10. Representative Photographs of Listed Mussel Species.

The Neosho mucket mussel is endemic to the Arkansas River system, including the Neosho,
Spring, Elk, Illinois, and Verdigris River basins of Kansas, Missouri, Oklahoma, and Arkansas.
The Ouachita kidneyshell mussel occupies the Arkansas, Black, Red, St. Francis, and White
River systems in Arkansas, Kansas, Missouri, and Oklahoma. The rabbitsfoot mussel is more
widespread, occupying the Ozarkian and Cumberland faunal regions of 13 states, but is most
abundant in the Black River system of Arkansas (Obermeyer et al. 1997).

Nine sites were surveyed in the Neosho River during the summer of 1994 (Obermeyer et al.
1996) to compare quantitative and qualitative sampling methods for evaluating relative
abundance, species richness, diversity, size structure, and evidence of recruitment. There was
little evidence of recent recruitment detected for mussels observed during this study. Of 21 sites
surveyed in the Neosho River from 1993-1995, 32 species of mussel were identified, including
24 live species, four species identified from a literature search, two species identified from recent
dead shells, and two species identified from weathered dead shells (Obermeyer et al. 1997).

The three mussel species under consideration in this BA were consistently found in shallow
riffles and runs (mean depth 25.0-33.7 cm), with stable and moderately compacted substratum,
predominantly gravel with a minimum of silt. A chert-gravel derived from Permian and
Pennsylvanian limestones is the dominant substratum of shallow riffle habitats. The mussels
prefer riffle/run areas with relatively clear, flowing water (Miller. pers. com. 2001). Gravel bar
-stability is usually the result of some stabilizing force in the river, such as bedrock exposed along
the river edge or bedrock on the riverbed (Miller, pers. com. 2001). The stabilizing force slows
[lows allowing sediments and gravel to collect, versus being swept downstream.

In the Neosho River, the observed habitat used byNeosho mucket mussels (Oberneyer et al.
1997) was: depth = 39.6 cm; current speed = 16.0 cm/s and 27.0 cnm/s (100% and 60% depth);
substratum character = 41.3% gravel, 35.9% cobble, 14.9% sand, 4.4% boulder, and 3.3% mud;
compaction rated 1.1 and siltation rated 1.4. Also in the Neosho River, the observed habitat used
by rabbitsfoot mussels was: depth = 12.5 cm; current speed = 27.5 cm/s and 38.0 cm/s (100%
and 60% depth); substratum character = 60.0% gravel, 32.5% cobble, 7.0% sand, and 0.5% mud;
compaction rated 1.0; and siltation rated 1.0. Living Ouachita kidneyshell mussels were not
identified in the Neosho River by Obermeyer et al. (1997), only weathered shells were observed
at sampling sites.
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All three mussel species of concern have likely become extirpated from the Neosho River above
John Redmond Reservoir (Tabor, pers. com. 2001). Research conducted by Oberneyer, et al.
(1997) supports this observation because none of the listed species were located on sites sampled
upriver of the reservoir. Only weathered shells of the Neosho mucket mussel and rabbitsfoot
mussel have been found along the Neosho River above John Redmond Reservoir (Miller, pers.
com. 2001). Downstream from the John Redmond Dam, Obermeyer et al. (1997) collected 32
living Neosho mucket mussels and two living rabbitsfoot mussels, in addition to weathered dead
shells for these species and the Ouachita kidneyshell mussel. Distribution of mussel species in
the Neosho River below John Redmond Dam may also be influenced by 12 overflow dam
structures placed to divert water for agricultural and municipal use (Juracek 1 999b).

Mr, Shaw (pers. com. 2001) stated that the Neosho River below John Redmond Dam supports a
rich mussel population for KS. This observation was supported by Obermeyer et al. (1997), with
evidence of 32 species occurring in the Neosho River, using present and historical collection
records. Both the Neosho mucket mussel and the rabbitsfoot mussel occur in the Neosho River
below John Redmond Dam (Oberneyer et al. 1997). Thirty-two individual Neosho mucket
mussels were observed below the John Redmond Dam, occupying 6 of 21 sites surveyed
(Obenneyer et al. 1997). These individuals were greater than 20 years old, determined from
counts of annular rings. Two individual rabbitsfoot mussels were observed below the dam for the
21 sites sampled on the Neosho River to near the OK border (Obermeyer et al. 1997). A
reproducing population of rabbitsfoot mussel is known to occupy gravel bar habitat near Iola, KS
(Miller, pers. com. 2001). No Ouachita kidneyshell mussels were identified from the sample sites
evaluated below the darn other than some weathered dead shells (Obermeyer et al. 1997).

Figure 3-11. Representative Example of an Overflow Dam on the Neosho River.

In contrast, 1,192 individual Neosho mucket mussels, five rabbitsfoot mussels, and 53 Ouachita
kidneyshell mussels were collected from the Spring River, and 77 individual Neosho mucket
mussels and 30 individual Ouachita kidneyshell mussels were collected from the Verdigris River
(Obermeyer et al. 1997). The Spring River was described as having a faster, cleaner flow while
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the Verdigris and Neosho Rivers were considered praine streams with slower flows and a
heavier sili load (Obermeyer et al. 1997).

Both the Neosho mucket and Ouachita kidneyshell mussels are bradytictic breeders, the females
attract potential hosts with a mantle lure (Obermeyer et al. 1997) Potential larval hosts for the
Neosho mucket mussel include smnalmouth and largemouth bass, while for the Ouachita
kidneyshell mussel orangethroat, greenside, and rainbow darters have been identified as larval
hosts The rabbitsfoot mussel is a tachytictic breeder whose larval hosts may include species of
shiner (Obermeyer et al 1997).
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4.0 POTENTIAL EFFECTS

The listed species covered by this report were evaluated for both direct and indirect project-
related impacts These impacts may be further categorized as either permanent or temporary, as
defined below:

Alteration, disturbance, or destruction of biological resources that would result from
Direct project-related activities is considered a direct impact Examples include the loss ofindividual species, covering over habitat by facilities, clearing vegetation, and long-term

management as agricultural land, etc

Project-related impact that is ancillary to the proposed action or its alternatives

Inchrcct Examples include elevated noise levels, dust generation, increased human activity,
introduction of exotic species of wildlife and plants, etc.

Impacts resulting in the irreversible removal of biological resources. Examples include
conversion of habitat to agricultural fields, construction of facilities over cleared land,Permanent et
etc

linpacts having effects on biological resources that are reversible. Examples include
native grasslands mown annually for hay, fugitive dust generation during constructionTemporary activities, etc.

The actions assessed in this BA are described in more detail in Section 1.3 and include:

I.

IV.

No Action
Dredge John Redmond Reservoir
Storage Reallocation in a Phased Pool Raise
Proposed Action: Storage Reallocation

The impact type and duration are described by listed species in Sections 4.1 through 4 4
In general, the proposed water level raise of the conservation pool to the 1,041-foot elevation
using either multiple raise stages or a single raise, would result in an expanded and deeper
conservation pool covering approximately 570 additional surface acres. Some major effects
related to the higher conservation pool alternatives include.

I1.
2.
3.
4.
5.
6.

deeper water in the reservoir;
backwater up the Neosho River and its tributaries;
reduced flow velocity and siltation near the upper end of the reservoir;
wave action against higher shorelines;
inundation/drowning of shoreline vegetation;
debris accumulation;
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7. a minor shift in flood release (hydrograph) downstream; and
8. additional water storage during drought seasons and years.

Table 4-1. Summary of Impacts and Types- By Listed Species and Proposed Project
Alternative

Wecies f& do Acton 1 -3,~ > 0 1< Pad kRais I IV.e Prbpbsetldt

I e d i mn e n ts 'L 4 c i n -- V

Bald
Eagle
(Threatened)

Western
Prairie
Fringed
Orchid
(Threatened)

Neosho
Madtom
(Threatened)

e dsting
conditions.

n•a

existing
conditions.

indirectitemporary.
presence of humans
& equipment.

indirect/temporary:
potential release of
contaminants in
sediments.

indirect/temporary
fugitive dust release
during dredging

require assessment of
sediment disposal,
staging, and haul
road sites

indirect/temporary
release of silt and
fine sediments.

indirect/temporary
potential release of
contaminants in
sediments.

indirect/temporary-
release of small
amounts of
hydrocarbons from
equipment.

direct/tenrporary
increase of
perch/roost trees and
snags.

indirect/temporary"
increase in forage
fish for 5-8 years

indirect/temporary
increase m
waterfowl used as
prey for 5-8 years

no impact

direct/permanent
minor shifting of
down-river
hydrograph.

indirect/temporary:
additional water
available for low-
flow conditions

directitemporary
increase of
perch/roost trees and
snags

indirect/temporary:
increase in forage
fish for 5-8 years

indirect/temporary
increase in
waterfowl used as
prey for 5-8 years

no impact

direct/permanent
minor shifting of
down-river
hydrograph

indirect/temporary.
additional water
available for low-
flow conditions.
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Neosho
Mucket
Mussel
(Species of
Concern)

Rabbitsfoot
Mussel
(Species of
Concern)

Ouachita
Kidneyshell
Mussel
(Species of
Concern)

existing
conditions.

existing
conditions

existing
conditions

indirect/temporary:
additional water
available for low-
flow conditions

indirect/temporary:
potential release of
contaminants in
sediments

indirect/temporary
additional water
available for low-
flow conditions

indirect/temporary:
potential release of
contaminants m
sediments.

indirect/temporary
additional water
available for low-
flow conditions

indirect/temporary
potential release of
contaminants in
sediments

indirect/temporary
additional water
available for low-
flow conditions

indirect/temporary:
additional water
available for low-
flow conditions.

indirect/temporary:
additional water
available for low-
flow conditions

indirect/temporary
additional water
available for low-
flow conditions.

mndirect/temporary:
additional water
available for low-
flow conditions.

indirect/temporary"
additional water
available for low-
flow conditions

indirect/temporary
additional water
available for low-
flow conditions.

4.1 Bald Eagle

In a typical year, approximately 10 to 20 bald eagles are present in the JRL vicinity as transients.
The potential project effects are summarized for the preferred action and alternatives, as follows:
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.4.1.1 No Action

Bald eagle use of the JRL area and population size fluctuations will continue as described in
Section 3.8. Individual shoreline trees used for perches will occasionally succumb to drowning
or toppling by high water and wave action during flood events, as currently occurs (Figure 4-1).
Note that Figure 4-1 photographs were taken when the lake level was 1,041.5 feet or 0.5 foot
higher than the water raise of the proposed action (1,041.0 feet). Without the project, any
enhancement of fish and waterfowl populations, or use of the area, would be performed as part of
a predetermined management program or would be secondary to unplanned, natural high water
events that occurred in a timely fashion.

The JRL proposed water level management plan prepared for October 1, 2001 through
September 30, 2002, currently allows a three-month raise to the 1.041.0-foot elevation from mid-
October through mid-January (USACE 2001). This raise benefits migrating waterfowl by
providing flooded vegetation and supports waterfowl hunting activities, which indirectly benefits
the bald eagle by making more potential prey available. JRL water elevations are then proposed
for lowering to the 1,039.0-foot level to reduce ice damage to established vegetation and
operational structures (approximately five months from February through June). During July,
through September the water elevation is further proposed for lowering to 1,037.0 feet to allow
growth of native vegetation (moist soil plant growth on mudflats), provide habitat for migrating
shorebirds, reduce shoreline erosion, improve water clarity/quality, and create habitat for fall
migrating waterfowl.

The bald eagle would continue to be protected by closures on FHNWR during waterfowl hunting
season. Bald eagles would also continue to be counted on a bimonthly basis by the KDW&P,
between the months of October and March. Personnel, researchers, and law enforcement staffs of
the USACE, USFWS, and KDW&P will provide almost daily observation of wintering bald
eagles during the course of their work assignments, and travel to and from the area.

Figure 4-1. Tree drowned during recent flood events and an example of wave action at John
Redmond Lake (water elevation = 1,041.5 ft.)
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4.1.2 Dredge John Redmond Reservoir

•This assessmeni assumes that existing access is sufficient for dredge equipment to remove
sediments and that additional impacts will not result from construction of staging areas, haul
roads, and stockpile areas.

" Presence of humans and equipment during bald eagle migration, possibly precluding
use of the site during dredging operation: indirect/temporary impact.

" Potential release of contaminants trapped within sediments, particularly agricultural
pesticides, during tile dredging or excavating operation that could enter the food chain
through benthic macroinvertebrates, algae, fish, or waterfowl indirect/temporary
impact

" Release of fugitive dust during the dredging or excavating operation, also causing air
quality and aesthetic effects and potentially precluding use of the site due to poor
visibility for foraging bald eagles- indirect/temporary impact

" Requires assessment of site or sites that would be used to stage and maintain
equipment, deliver, and store sediments dredged or excavated from the reservoir.

4.1.3 Storage Reallocation in a Phased Pool Raise

" Woodland area that will be inundated by the proposed raise to the 1,041.0-foot
elevation will be approximately 158 acres. There will be an increase in perches and
snags on which bald eagles can scan the surroundings for prey, due to inundation:
direct/temporary impact

" Increase in fish used as forage by bald eagles for up to five to eight years as a result
of better fishery habitat: indirect/temporary impact.

" Increase in waterfowl used as prey by bald eagles because of flooded vegetation:
indirect/temporary impact.

4.1.4 Proposed Action: Storage Reallocation

* Woodland area that will be inundated by the proposed raise to the 1,041.0 foot
elevation will be approximately 158 acres. There will be an increase in perches and
snags on which bald eagles can scan the surroundings for prey, due to inundation:
direct/temporary impact.

a Inciease in fish used as forage by bald eagles for up to five to eight years as a result
of better fishery habitat. indirect/temporary impact.

* Increase in waterfowl used as prey by bald eagles because of flooded vegetation:
direct/temporary impact

In summary, the bald eagle is a highly mobile species that will receive minor, direct, and
temporary impacts and minor, indirect beneficial effects related to the proposed and alternative
actions. The increase of perches and snags from 158 acres of woodland along the proposed
1,041 0-foot elevation shoreline is considered temporary and beneficial based on experience
from other Tulsa District reservoirs. This condition will last from 10-15 years, during which
time, small trees along the reservoir margin will mature and provide bald eagle perches Under
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present reservoir operation, flood events result in drowning a few trees large enough to provide
perches (Figure 4-1 ) The bald eagle may also rest on the ice when the reservoir freezes over. A
potential positive effect will be an expected five to eight year increase in fish used as prey, and
higher waterfowl concentrations due to raising the water level into smartweed, willow, sapling
cottonwood and, maple, and other vegetation that has become established in some coves, along
the existing shoreline, and along tributary drainages. Along with increased waterfowl
populations, the: number of hunters, and therefore the number of wounded and dead waterfowl
available for use as forage for the bald eagle, will likely increase.

4.2 Western Prairie Fringed Orchid

The WPFO has not been documented within the JRL project area, nor does appropriate habitat
occur between the 1,039.0-foot and 1,041.0-foot elevation areas. Approximately 18 acres of
introduced grassland and weedy forbs will be covered over by the raise to the 1,041.0-foot
elevation. These grasslands are mostly planted to the exotics smooth brome and meadow fescue.
The W-PFO wil [ not receive impacts from the proposed project or the three alternatives assuming
that sites selected for storage of dredged sediments and sites supporting ancillary activities
related to dredging do not contain WPFO habitat as determined by field review.

4.3 Neosho Madtom

Neosho madtrom populations are divided into three distinct regions or subumts, separated by
reservoirs, these are: 1) Cottonwood River and the Neosho River above JRL, 2) Neosho River
between the JRL Dam and Commerce, OK, and 3) Spring River (USFWS 1991) The USFWS
(1991) stated that the numbers of Neosho madtoms seemed to have remained reasonably stable at
most sites, but local declines or extirpations have been noted and threats to local populations still
exist.

The principal threats determined by the USFWS (199 1) were identified:

1. Mainstream impoundments resulting in the loss of about one-third of the potential
habi tat;

2. Walershed impoundments on tributary streams reducing annual discharges and
retainmg storm runoff,

3 Drought resulting in riffle areas becoming dry and a projected increase in water
demand of 25 percent between 1984 and 2040;

4. Gravel bar removal for construction material resulting in the loss of some populations
and habitat of the Neosho madtom;

5. Wo If Creek Nuclear Power Generating Station resulting in a very small chance of
possible releases of thermal or radioactive water to the Neosho River and a reduction
in releases from JRL;

6. Feedlot pollution resulting in poor water quality,
7. Nonpoint source pollution resulting in urban and agricultural wastewater entering the

Neosho River; and
8. Cherokee County, KS Superfund Site resulting in elevated levels of sulfate and trace

metals in Spring Creek
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The Neosho madtom is present in the Neosho River Basin, both upriver of JRL and downriver
from the dam. A slight backwater effect from the reservoir elevation raise of the preferred
alternative was examined over gravel bars near Hartford, KS. However, when these gravel bars
were visited dum-ing the June 11-12, 2001 site visit, the Neosho River was flowing freely over
them with no visible sign of pooling. During the time of the site visit, the water level ofthe
reservoir was 0 5 foot higher (1,041.5 ft ) than the preferred alternative (1,041 0 ft ).

These gravel bars are located approximately four miles upriver of the 1,04 1-foot reservoir
shoreline for the preferred alternative. When an approximately 1 2-ft. per-river-mile elevation
increase is used, as reported in the Water Control Manual (USACE 1996) and Juracek (1999),
the riverbed would lie at approximately the 1,045.8-foot elevation. Additionally, the gravel bars
are elevated above the river bed (possibly by 1-3 ft.) and, therefore, should not receive
backwater effects from the proposed reservoir raise. Potential effects to the Neosho madtom
from the proposed project and alternatives are summarized, as follows:

4.3.1 No Action

The Neosho madtom will continue to experience the habitat quality and habitat effects, as
described in Section 3.10 for the Neosho River relative to the current operation of John Redmond
Dam and Reservoir. These include.

I. reduced turbidity downriver from the dam;
2. higher water temperature downriver from the dam;
3 marginally higher Fredle Index downriver from the dam;
4 marginally higher water depth downriver from the dam;
5 higher dissolved oxygen concentrations and marginally higher P0 4 concentrations

downriver from the dam; and
6. lower alkalinity and NH3 downriver from the dam

Generally, the effects of the darn on miumnum and maximum flows of the Neosho River tended
to decrease with increasing distance downstream. Neosho madtom population densities will
likely continue to be lower immediately below the dam to near the Iola river gauge than
population densities above the reservoir During low flows and drought periods, releases from
the dam will continue to be made on a regularly scheduled basis to augment downriver (water
quality) flows (USACE 1996).

In addition, the 12 concrete overflow (low-water) dams in place below the John Redmond Dam
will continue to influence Neosho River hydrology (Juracek 1999). These dams create an up-
river backwater pool, which may result in sediment deposition due to decrease in flow velocity.
Down-river of the overflow dams, water velocity and erosive power increase, which may
increase channel bed and bank erosion, particularly during high flows.
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4.3.2 Dredge John Redmond Reservoir

" Release of silt and sediments downriver during the dredging or excavating operation
and potential deposition of this silt and sediment on Neosho madtom gravel bar
habitat: indirect/temporary impact.

" Potential release of contaminants trapped within sediments, particularly agricultural
pesticides during the dredging or excavating operation: indirect/temporary impact.

a Release of small amounts of hydrocarbons dowuriver from fuel and lubricants used
for maintenance and operation of dredging, excavating, and hauling equipment,
potentially causing minor adverse water quality effects: indirect/temporary impact

" Release of fugitive dust during the dredging or excavating operation, causing siltation
below the dam in addition to potential adverse air quality and aesthetic effects:
indirect/temporary impact.

4.3.3 Storage Reallocation in a Phased Pool Raise

" Minor shifting of hydrograph (flood release) downriver, resulting in slightly deeper
water flowing over Neosho madtom habitat for slightly, longer periods of time:
direct/permanent impact.

" Additional water potentially available for dowlniver (water quality) releases,
enhancing Neosho madtom habitat during periods of low-flow: direct/permanent
impact.

4.3.4 Proposed Action: Storage Reallocation

" Minor shifting of hydrograph (flood release) downriver, resulting in slightly deeper
and possibly cooler water flowing over Neosho madtom habitat for slightly longer
periods of time: direct/permanent impact

" Additional water potentially available for downnver (water quality) release,
enhancing Neosho madtom habitat during periods of low-flow: direct/permanent
impact.

4.4 Neosho Mucket Mussel, Rabbitsfoot Mussel, and Ouachita Kidneyshell
Mussel

Three unionid mussel species of concern were present historically in the Neosho River; however,
the Ouachita kidneyshell mussel may have become recently extirpated from the Neosho River
(Obermeyer et al. 1995). Another, the Neosho mucket mussel is a federal candidate for listing
These mussels are typically found in shallow riffles and runs (mean depths 25.0-33.7cm), with
stable and moderately compacted substratum, predominantly gravel, with a minimum of silt
(Obermeyer et al. 1997). Living representatives of the three species were not observed in the
Neosho River above JRL, although weathered and relic valves of all three species were found
upriver from the reservoir (Obermeyer et al. 1997).
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Living Neosho mucket and rabbitsfoot mussels were observed in the Neosho River downstream
of John Redmond Dam, but the Ouachita kidneyshell was represented only by weathered and
relic valves (Obermeyer et al 1997). Little evidence of recent recruitment of mussels was
detected during a survey in the Neosho River. Neosho mucket mussels sampled below the dam
were all over 20 years in age and rabbitsfoot mussels were in their sixth year of groqth
(Obermeyer et al. 1997). Unionids produce ovisacs that release glochidia that attach to the gills
of host fish, primarily bass and darters (Obenneyer et al 1997; and Umo Gallery 2001). A
decrease in hosi fish populations could affect reproduction among mussel species dependent on
them

4.4.1 No Action

The listed mussel species will continue to experience the habitat quality and effects, as described
in Section 3 11 for the Neosho River relative to the current operation of John Redmond dam and
reservoir. These include:

1. Reduced turbidity downriver from the dam;
2. Higher water temperature dow•inver from the dam;
3. Marginally higher Fredle Index downriver from the dam,
4. Marginally higher water depth downriver from the dam,
5. Higher dissolved oxygen concentrations and marginally higher P0 4 concentrations

dowanver from the dam, and
6. Lower alkalinity and NH3 downriver from the dam.

Generally, the effects of the dam on irmnnum and maximum flows of the Neosho River tended
to decrease with increasing distance downstream. Candidate mussel population densities will
continue to be more diverse m terms of species and numbers below the dam because they are
potentially extirpated above the reservoir During low flows and periods of drought, releases
from the dam will continue to be made on a regularly scheduled basis to augment downstream
(water quality) flows (USACE 1996).

4.4.2 Dredge John Redmond Reservoir

" Release of silt and sediments downriver during the dredging or excavating operation
and deposition of silt and sediments on gravel bar habitat for mussel species
indirect/temporary impact.

" Potential release of contaminants trapped within sediments, particularly agricultural
pesilcides during the dredging or excavating operation: indirect/temporary impact.

" Release of small amounts of hydrocarbons downnver from fuel and lubricants used
for maintenance and operation of dredging, excavating, and hauling equipment,
potentially causing minor adverse water quality effects: indirect/temporary impact.

" Release of fugitive dust during the dredging or excavating operation, causing siltation
below the dam in addition to potential adverse air quality and aesthetic effects.
inmdrect/temporary impact
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4.4.3 Storage Reallocation in a Phased Pool Raise

" Minor shifting of hydrograph (flood release) downriver, resulting in slightly deeper
and possibly cooler water flowing over habitat for the two mussel species present, for
slightly longer penods of time: direct/permanent impacts

" Additional water potentially available for downriver(water quality) release,
enhancing mussel habitat during periods of low-flow direct/permanent impact.

4A4.4 Proposed Action: Storage Reallocation

" Mmor shifting of hydrograph (flood release) downnver, resulting in slightly deeper
and possibly cooler water flowing over habitat for Neosho mucket and rabbitsfoot
mussels for slightly longer periods of time: dzrect/permanent impact.

* Additional water potentially available for downriver (water quality) release,
enhancing mussel habitat during periods of low-flow' direct/permanent impact.

4.5 Design and Implementation Measures to Minimize or Avoid Impacts

Water levels fluctuate widely in the JRL system and are dependant on the timing and intensity of
weather events within the drainage basin. As a result, general impact avoidance related to water
elevation management while fulfilling the flood control mission of the dam is extremely difficult.
The remaining IRL functions of water supply, water quality, and fish and wildlife habitat provide
additional complexity to water elevation management that are met by creating annual water level
management plans These management plans are followed when the amount of water available is
sufficient and controllable, but are unlikely to be met during flooding or extreme drought.

The bald eagle is currently protected with closures established by FHJNWR staff during
waterfowl hunting seasons. They are monitored regularly by the KDW&P during bimonthly
waterfowl census.

Monitoring has been conducted annually by the USFWS for Neosho madtom and associated
ictalurnd populations; data concerning habitat parameters have also been collected by the
USFWS and the USGS, as river conditions permit. Further, research has been conducted to learn
more of the species' life history including reproductive behavior. Avoidance of impacts to listed
aquatic species can only occur when the reservoir water levels are relatively stable and can be
controlled by the reservoir manager. At these times, water quality releases can be made to
mitigate low flow conditions, as in drought periods, resulting in more survivable conditions for
the Neosho madtom and species of mussel.

4.6 Impact Summary

Most impacts to the listed species are considered indirect and temporary and many are
considered beneficial (Table 4-1). The onl, impacts that are considered direct and temporary are
the increase of shoreline trees and snags used by bald eagles for perches. Direct and permanent
impacts were identified for water level effects. Water level effects include minor shifting of the
downriver hylirograph. Beneficial impacts will also result from potentially having more water
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stored for water quality release downriver during dry periods, additional perch and roost
structures, an improved reservoir fishery, and improved waterfowl habitat.

Potential dredging may result in impacts related to the release of silt (to the water and air),
sediment, and potentially environmental toxins (oil, fuel, metals, pesticides, etc.), which could
affect downriver water quality, aquatic species, and habitat. In addition, dredged or excavated
materials will require hauling and storage or disposal The sites used for these ancillary purposes
would require a site visit and clearance to avoid impacts to the species hsted in this BA and
possibly other rare species in the region
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5.0 CUMULATIVE IMPACTS

5.1 On-going and Reasonably Foreseeable Actions

This section describes planned or continuing actions that along with the proposed action could
contribute incrementally to cumulative biological impacts. These actions are not necessarily
dependent on the proposed water level raise addressed in this BA nor part of the water storage
reallocation project. Other actions in the Neosho Basin that could affect listed species habitat,
water quality, and water quantity both above and below John Redmond Dam include the
following.

" Installation of small check dams in the upper basin to further hold runoff following
storm events. These structures could have a long-term beneficial effect if hydrology
to the Neosho River is improved so that water supply is available during dry periods
and/or years.

" Gravel mining of bars exposed during dry periods and years has been permitied
dovwnriver from the dam Continuation of this activity could result in the loss of
habitat and forage for the Neosho madtom and rare mussel species. Historically,
mined bars could also represent areas for restoration of aquatic habitat for riffle-
dependent species.

" Urban wastewater from sources upriver from JRL may influence water quality,
particularly during periods of low flow. Monitoring wastewater quality and quantity
entering the Neosho Basin would establish baseline conditions and trends that can be
rela:ed to future population growth and listed species research.

" Feedlot wastewater was a source of several diminished water quality events related to
fish kills in past decades. Legislation has eliminated much of this form of pollution,
but a few feedlots draining to the Neosho River still remain and would have a
negative influence on water quality..

" Agricultural chemicals used for insect and weed control and soil fertility are released
to the Neosho River, in addition to sediments washed from farm fields This is an on-
going source for monitoring and potential water management effects.

" There is some research to suggest that a new, lower flood plain may be forming
within the confines of the existing Neosho River channel below John Redmond Dam
aided by the presence of 12 low-head dams (Juracek 1999). This may eventually
resudt in the narrowing and deepening of the channel.

5.2 Bio~oglical Impacts

Cumulative biological impacts related to the water reallocation project alternatives are very
minor for predominantly terrestrial species such as the bald eagle and western prairie fringed
orchid. The lisi ed aquatic species, which are adapted to riffle and run habitat in the form of
gravel bars, are more sensitive to cumulative impacts within the drainage basin.

The first of these impacts would be naturally-occumng drought conditions over an extended
period of time. Initially, the Neosho madtomi and species of mussel downriver of the dam would

41



benefit friom water quality releases from the reservoir. In a prolonged drought, however, the lack
of water and the use of stored water via legal water rights would severely stress the drainage and
its biota Drought may also expose gravel bars to mining, resulting in direct habitat loss for the
listed aquiatic species, if permits to do so are in place or are authorized

Installation of additional small check dams in the upper Neosho Basin could result in more water
being available year-around, through recharge of aquifers. Small structures may also reduce the
amount of soil washed into the Neosho River, trapping it higher in the basin, and could reduce
storm runoff to the basin.

Feedlot runoff has largely been eliminated as a contaminant to the Neosho River from upriver
sources (FNHWR 2000). Agricultural wastewater is a continual source of contaminants,
including soil washed from farm fields, and could deliver concentrated chemicals during drought
periods. The reservoir would help to dilute thisconcentration from upriver sources, but it also
serves as a sink. Urban wastewater from upriver sources will probably increase in quantity over
time as additional residents and industry move into the area. This could also mean additional
consumption of water which could affect both water quantity and quality downriver
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6.0 CONCLUSIONS

Reallocation of water storage in the conservation pool of JRL, proposed action (IV), will not
significantly affect the bald eagle and western prairie fringed orchid. The bald eagle is transient,
occurs as a winter migrant, and perches/roosts and forages in adjacent habitats. A few trees
adjacent to the shoreline will be inundated because of the proposed conservation pool raise (III
and IV), providing the bald eagles with additional perches and roosts. The bald eagle will also
continue to rest on the ice when the reservoir freezes. A short-term beneficial impact for bald
eagles will be the presence of larger numbers of fish and waterfowl for prey in the five to eight
year period following the water level raise; the fishery and waterfowl species wall respond
positively to improved and expanded habitat amongst the water-covered vegetation. As
established during past waterfowl hunting seasons when higher water levels were present, more
hunters will use the area, attracted by the larger waterfowl population. As a result, it is probable
that more wounded and dead ducks and geese will be available for bald eagle forage Following
this five to eight year period of improved and increased habitat, the JRL fishery is expected to
return to near its present condition (Jirak, pers. com 2001).

Under the dredging alternative (II), an indiiect and temporary impact could occur to bald eagles
relative to human presence, noise, and dust generation from dredged or excavated areas. There
would be no short-term benefit to bald eagles from improved habitat for fish or waterfowl.

No impacts will occur to the western prairie fringed orchid due to the proposed action (IV)
because appropriate habitat does not exist within or adjacent to the conservation pool raise zone
Under the dredging alternative (II), storage and disposal areas, haul roads, and staging areas
would require a site review process for threatened, endangered, and rare species presence.

The conservation pool raise (IV) will affect the Neosho madtom in a direct and permanent
manner from a shift of the downriver hydrograph, which would result m slightly deeper and
slightly longer floodwater flows. However, an indirect benefit to the Neosho madtom will result
from more Water availability as water quality releases during drought periods.

The three listed mussel species were not collected or observed in the Neosho River above JRL
and may be extirpated from this reach (Oberrneyer et aL 1997). Listed mussel populations
downriver of John Redmond Dam are not expected to be affected by a slight change in the
hydrograph and these populations would benefit from additional water available as water quality
releases during low-flow conditions Dredging or excavating activities (II) within the reservoir
area would ielease silt, sediments, and possible contaminants to the downstream habitat.
However, these impacts are considered to be indirect and temporary.
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ATTACHMENTS

Attachment A:Lists of Threatened and Endangered Species Submitted by the U.S. Fish and
Wildlife Service (2000) and the Kansas Department of Wildlife & Parks (2000).

* Correspondence: U.S Fish and Wildlife Service
* Correspondence: Kansas Department of Wildlife & Parks
* Correspondence: U.S. Corps of Engineers, Tulsa Distrct
* Correspondence- e2M
* Scope of Work for U.S. Fish and Wildlife Service Activities
* John Redmond Reallocation Study

Attachment B: Bald Eagle Winter Survey Summaries for John Redmond Reservoir.

" Kansas Bi-Monthly Waterfowl Survey / Survey Techniques and Methods of Data
Handling

" Waterfowl Migration Report - Bald Eagle
" Waterfowl Migration Report - Bald Eagle, Golden Eagle, Osprey, Unknown Eagles
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DEPARTMENT OF ARMY
CORPS OF ENGINEERS, TULSA DISTRICT

1645 SOUTH 10 1 ' EAST AVENUE
TULSA, OKLAHOMA 7412B-4609

May 8, 2000

Planning, Environmental, and Regulatory Division
Environmental Analysis and Compliance Branch

Mr. WilliaLm H. Gill
Field Supervisor
U.S. Fish and Wildlife Service
315 Houston Street, Suite E
Manhattan, KS 66502

Dear Mr. Gill:

This is in regards to the ongoing John Redmond Lake
Reallocation Study, Kansas In accordance with Section 7 of the
Endangered Species Act of 1973, as amended, the District is
requesting an official list of Federally listed threatened or
endangered species which might be affected by the proposed
action

Pertinent information and a description of the proposed
action were previously furnished to your office during
development of our Fiscal Year 2000 funding agreement.

If you have any questions or require additional information,
please contact Jim Randolph at 918-669-4396.

Sincerely,

/2 David L. Combs
Chief, Environmental Analysis and

Compliance Branch



DEPARTMENT OF ARMY
CORPS OF ENGINEERS, TULSA DISTRICT

1645 SOUTH 101 S1 EAST AVENUE
TULSA, OKLAHOMA 741Z8-46509

May 8, 2000

Planning, Environmental, and Regulatory Division
Environmental Analysis and Compliance Branch

Mr. Steve Williams
Kansas Department of Wildlife and Parks
Box 54-A, Route 2
Pratt, KS 76124-9599

Dear Mr. Williams.

This is to inform you that the Tulsa District is initiating
a water supply reallocati~on study for John Redmond L~ake, Kansas
Enclosed is a negotiated scope of work with the U.S. Fish and
Wildlife Service which describes the proposed act~ion-

Presently, we are preparing documentation for compliance
with the National Environmental Policy Act of 1969 'and would
appreciate any comments from your agency regarding state listed
threatened or endangered species and fish and wildlife

If you have any questions or require additional information,
please contact Jim Randolph at 918-669-4396.

Sincerely,

VW$ David L- Combs
Chief, Environmental Analysis and
Compliance Branch

Enclosure
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FOR

U.S. FIS1H AD WILDLIFE SERVICE ACTIVITIES

FISH AND WILFLIFE COORDINATION ACT REPORT AND MITIGATION ANALYSIS

JOHN REDMOND LAKE, REALLOCATION STUDY, KA1NSAS

Background: In 1975, the state of Kansas and the Federal
government entered into a water supply agreement at John Redmond
Lake for an estimated 34,900 acre-feet of storage remaining after
50 years of sedimentation. Recent studies have determined that
sediment has been deposited unevenly within the reservoir from
what had been predicted. The sediment is accumulating in the
conservation pool while the flood control pool has experienced
less than expected sedimentation.

Storage available for water supply purposes in the lake have been
depleted by the uneven distribution of sediment such that the
water supply agreement obligations are being infringed upon.
Most of the sediment deposition in the John Redmond pool has been
below elevation 1039.0 feet (top of conservation pool) National
Geodetic Vertical Datum (NGVD). Based on Tulsa District sediment
surveys for 1964 and 1993, it was predicted that adequate storage
would be available below elevation 1068.0 feet NGVD (top of flood
control pool) at the end of the economic project life (2014) to
meet all authorized project purposes.

A recent Kansas Water Office (KWO) water supply yield analysis
indicated that the disproportionate sediment deposition has
reduced the water supply capacity at design life by 25%. The
water supply agreement with the KWO allows for pool adjustment in
one-half foot increments. In order to make an equitable
redistribution between the flood control and conservation pools,
the District has been directed to study an equitable
redistribution of storage between the flood control and
conservation pools. Consequently, the District proposes to raise
the conservation pool from elevation 1039 NGVD to elevation 1041
NGVD. The proposed pool level increase would be a phased
approach with the first pool increase to elevation 1040 NGVD, the
second to 1040.5 NGVD, and finally to elevation 1041, if needed.
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Tasks:

1. The U.S. Army Corps of Engineers (USACE) will provide the
following to the U.S. Fish and Wildlife Service (USFWS) as it
becomes available; 1) digital two-foot contour maps, 2)color IR
aerial photography of the lake, 3) pertinent data (including
project alternatives and purposes,4)historic and projected
changes to flood control operation and downstream releases of
flood waters.

2. The USACE will invite the USFWS to participate in all
pertinent planning meetings related to the project.

3. The USFWS will participate in field trips to the project site
to evaluate proposed project impacts. The USFWS will complete the
following tasks: 1) evaluate existing wetland types at the
specified elevations for John Redmond and determine changes to
habitat types as with the various increased conservation pool
alternatives; 2) evaluate boat ramp, access road, and State Park
acreages that may be inundated permanently and/or more frequently
due to loss of flood storage, 3) evaluate if alternatives will
affect timing arid release schedules of floodwater evacuation and
potential for adverse impacts to the Neosho River downstream of
John Redmond; 4) evaluate dike and control structure elevations
for managed wetlands on Fling Hills NWR to determine if
management of the wetland complex will be compromised; 5)
coordinate with Kansas Department of Wildlife and Parks and USFWS
refuge personnel to evaluate and determine impacts of proposed
pool level impacts on fish and wildlife resources, Flint Hills
refuge, existing fishery, and water level management plans.

4. USFWS will prepare and coordinate a draft and final Fish and
wildlife Coordination Act report describing and evaluating
existing fish and wildlife resources threatened or endangered
species or habitat, and current management activities associated
with John Redmond Lake. The report shall also address expected
impacts associated with the proposed changes in conservation pool
to John Redmond Lake on the noted resources. It impacts are
deemed significant mitigation measures shall be recommended.
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- United States Department of the Interior
FISH AND WILDLIFE SERVICE

315 Houstou Stret, Stno E
Msnhav~an Kansas 66i502-61712

May 23, 2000

David L. Combs, Cluef
Environmental Analysis and Compliance Branch
TulsaDistrict, Corps of Engineers
1645 South 101 East Avenue
Tulsa, Oklahoma 74128-4609

Dear Mi. Combs-

This is in response to your May 8, 2000 letter requesting threatened and endangered species
information relative to a proposal to reallocate water in John Redmond Reservoir, Coffey
County, Kansas. The following information is provided for your consideration

In accordance with section 7(c) of the Endangered Species Act (16 U S.C. 1531 et seq.), we have
determined that the following federally-listed species may occur in or around the reservoir, or in
the Neosho River upstream or downstream of the reservoir' bald eagle (Hahaeetus
leucocephalus), Neosho madtom (Nolurus placzdus), and western prame fringed orchid
(Platanthera praeclara). If it is determined the project may adversely affect any listed species,
the District should initiate formal section 7 consultation with this office. If there will be no
effect, or if the Fish and Wildlife Service concurs in writing there will be beneficial.effects,
further consultation is not necessary

Thank you for tils opportunity to provide input on your proposed study

Sincerely,

William H. Gill
Field Supervisor

cc: KDWP, Pratt, KS (Environmental Services)

WHG/dwm

This is your future. Don't leave it blank. -- Support the 2000 Census.
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.DEPARTMENT OF WILDLIFE & PARKS
Operations Office

512 SE 25th Avenue
Pratt, KS 67124-8174

June 16, 2000

Mr David Combs Ref- D4 0201
Department of the Army Coffey, Lyon
Corps of Engineers, Tulsa District Trak 20000423
Environmental Analysis and Compliance Branch
1645 South 101"S East Avenue
Tulsa, OK 74128-4609

Dear Mr. Combs

This responds to your request for preliminary state-listed threatened and endangered species and
general sensitive resource information for your water supply reallocation study for John
Redmond Lake, which includes a 2 foot incremental increase in the conservation pool elevation
for the reservoir, located in Coffey and Lyon Counties, Kansas We have included information
on any cnucial wildlife habitats, current state-listed threatened and endangered species, species in
need of conservation, designated critical habitats, and state public recreathon areas for which this
agency has some administrative authority.

The Neosho River immediately upstream of John Redmond Reservoir is designated critical
habitat for the staie-listed threatened ouachita kidneyshell mussel (Plychobranchus occidentabs)
and Neosho madtom (Moturusplacidus) The Cottonwood River immediately upstream of the
reservoir is also designated critical habitat for the above listed species and the state-listed
endangered Neosho mucket mussel (Lampshlis rafinesqueana) The Neosho River immediately
downstream of the John Redmond darn is designated critical habitat for the state-listed
endangered rabbitsfoot mussel (Quadrula cylindrica cylhndrica) and the state-listed threatened
ouachuta klidneyshell mussel (Prychobranchus occidentahs) and Neosho madtom (Noturus
placidus) There are also several mussel species that are known to be present in the Neosho
River around John Redmond Reservoir that are designated as species in need of conservation by
our agency. All of the above species prefer gravel substrates with flowing water Increased areas
of inundation in the rivers above the reservoir from increasing the elevation of the conservation
pool would impact those designated critical habitats and associated species. There could also be
temporary impacts to downstream critical habitat and species from reduced releases during
conservation pool expansion. Our agency also considers riparian woodlands to be crucil
wildlife habitat for many game and nongame wildlife species Increasing the area of inundation
would temporarily impact and possibly permanently decrease the quantity of riparian woodlands.
Additionally, our agency manages the recreational fishery of the reservoir and would be
interested in coordinating the timing of the -incremental increases and development of mitigation
measures to enhance those recreational resources. We would like to see all of the above listed
resources and potential impacts dealt with in any environmental assessment and fish and wildlife
coordination report developed for the project.



Thank you for the opportunity to provides these comments and recommendations. If you have
any questions oT need additional information, please free to contact me at the phone number or
address listed above.

Sincerely,

(John R Phillips, Aquatic Ecologist
Environmental Services Section

xc. KDWP Reg. 5 FW Sup., Tiemarm
KD)ArP, Nygren
FWS, Gill
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May 24,2001

Mr Chris Hase
Kansas Department of Wildlife & Parks
Operations Office
512 SE 25ý' Avenue
Pratt, KS 67124-8174

Dear Mr Hase.

am sending this letter to update your files concerning the water supply
reallocation study for John Redmond Lake and our May 8, 2000 request for comments
regarding state listed threatened or endangered species and fish and wildlife Per our
May 21 and May 23, 2001 conversations, I understand that the information in the letter
response dated June 16, 2000 (Trak" 20000423) from your agency remains valid and that
you requested this letter of update.

Presently, we are preparing project documentation for compliance with the
National Environmental Policy Act of 1969 If you have any questions or require
additional information please contact Jim Randolph, USACE Fish and Wildlife Biologist,
at 918-669-4396. Thank you for your assistance with this update request.

Sincerely,

James D. Von Lob
Senior Biologist

engineering-environmental Management, Inc.

Enclosures: 1) Letter of Request (May 8, 2000), 2) Letter of Response (June 16, 2000),
3) Scope of Work (May g, 2000)

Cc. Jim Randolph, USACE, Tulsa District: Planning, Environmental, and Regulatory
Division; Environmental Analysis and Compliance Branch

1510 West Cana! Court, Suite 2000, Littleton, CO 80120 - (303) 721-9219 - Fax (303) 721-9202

TULSA SACRAMENTO JACKSOMVILLE SAN DIEGO
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KANSAS BI-MONTHLY WATERFOWL SURVEY
SURVEY TECHNIQUES AND METHODS OF DATA HANDLING

Since the Kansas Department of Wildlife and Parks (formerly the Kansas Forestry, Fish and Game
Commission) began conducting waterfowl surveys in 1959, a number of survey schedules have
been used Initially, surveys were conducted weekly, usually beginning in August or September
and continuing through April or May The weekly counts were reduced to one count every two
weeks by administrative order in September, 1974 as a cost saving measure In August, 1978 the
number of counts were further reduced, and since then have been conducted twice monthly,
September through March (14 counts)

Most surveys were conducted from various vantage points on the ground around water bodies
utilized by waterfowl On some larger impoundments such as Tuttle Creek and Milford
Reservoirs. arcr-afi were used during some years to reduce the time required top conduct the
survey and improve the coverage of the area involved, The number of areas surveyed has varied
from a low of 19 in 1976-77 to a high of 39 during recent years

In order to put the data into a form where all years could be presented in a comparable manner on
the same table or graph, counts conducted 1970 to present were divided into those made during
day I through day 15 (1-" half of month) and day 16 through end of month (2 "d half of month), for
months September through March Where more than one count occurred in a one-half month
time period, the counts were averaged, and that average represents the count for that area for that
time period

Data for years 1970 through 2000 have been entered on computer and are easily accessed

Marvin Kraft
Waterfowl Program Coordinator
Kansas Department of Wildlife and Parks
P 0 Box 1525
Emporia, KS 66,01- VV

gd. 4l.
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Kansas Department of Wildlife and Parks
Data are included for Frhnt Hills NWR

Data are included for. Bald Eagle

All periods in the header are included

Waterfowl Migration Report (Summary x Year)

Yeai r Q/ 1-15 9/ 16-30 10/ 1-15 ID/ 16-31 11/ 1-15 11/ 16-30 12/ 1-15 12/ 16-.3 1/ 1-15 1/ t6-31 2/ 1-15 2/ 16-28 3/ 1-15 3/ 16-31 Total % SWO

1I170

1971

1972

1974

1975

1976

1977

1978

1979
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1981

1982

1983

1984

1985

1986

1987
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1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

1 3
4

14 7 .10 20 "82

t
I

1 I

3
23

7

1 5
II 9

2 6 6

2 6 6
.9

13 24
1 2 8

6 6 6

3 1 4
1 2 4

16 15 32

3 4 8 14

3 4 4

2 4 5

1 1 2

2 4 2

1 3 2
6

2 2 3

4

25

12
24
10

4

5

22

18

17

2
4

20

7
9

27

13
8

12

3
18

1'

3

11

4

283

20 1
25

18 25

9

36

26 20

24 14

17 26

17

12 28

33

28 25

12

54 50

12 19

22

50

12

25 28

4

4

17 9

to) 10

,1 6

16 11

475

345

12
8

6

36

25
29
17
30

104

5

16

8

14
10

2

13

2

6

6

29

434

.. 7 .4%
5 1%

107 17%

4 71 14%

2 72 13%

10 171 31%

3 142 18%

1 122 1
163 24%

10 280 25%
67 00

80 10%
tsis ... 160h

5 123 11%

33 3%

2 is 2 .2%
85 6%

36. It

4 36 2%
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2 65 3%

Grand Total 8 93
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88

336

15

53 475 2,777

Usage Notes A 'Y'ear' is the period 7/1 to 6/30 The earliest of the calender years is shown is% SW, % ofStorewde based on species and periods liated
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Kansas Department of Wildlife and Parks
Dawa aie inctude for Flint Hills NWR

Data ae JIncludd for Bald Eagle, Golden Eagle, Osprey, Unknown Eagle-..

All periods in the licadni are incIlded

Waterfowl Migration Report ISummary x Year)

Year 9/ 1-15 9/ 16-30 10/i -15 10/ 16-31 It/ 1-15 11/ 16-30 12/ 1-15 12, 16-31 1/ i-15 1! 16-31 ,2,/ 1-15 2/ 16-28 3/ 1-15 3/ 16-31 Total % SW*

j

1970

1971

1972

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

I99)

1992

1993

1994

199,5

1996

1997

1998

199.9
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2 4 5

2 ,I

3 2

7

.2 3

6

25

16
24

10

4
5

22

18

17
2

4

20

7
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iage NIot•s A 'veai' is the permo1 7/I wn6/30 The earliest of the calender years s shown "(% SW %of Starewide is based on species and periods listed

,c¢day, Jdte 19, 2001 Page 1 of I



APPENDIX E

Farmland Protection Policy Act Coordination and Correspondence



USDA United States Department of Agriculture
Natural Resources Conservation Service
2917 West Highway 50 Phone 620-343-7276
Emporia, KS 66801-5140 FAX 620-343-7871

March 11, 2002

James D Von Loh, Project Manager
e 2M engineering-environmental Management, Inc
1510 West Canal Court, Suite 2000
Littleton, CO 80120

Dear Ms Bowers:

Thank you for iheopportunity to review the proposed "Reallocation of Water Sblply
Storage Project John Redmond Lake, Kansas". This project is located in Lyon and
Coffey counties in Kansas.

Since this project involves land already in COE jurisdiction, this project isn't affected by the
Farmland Protection Policy Act' Also since the area in- q'ue'stion is" immediately above the
conservation pooi and below the flood pool the flooding, ponding, and saturation of the
soils involved are not properly reflected by the soil survey. Even though ag leases exist
on a small portion of the acreage, the probability of successfully harvesting a annual crop
is significantly diminished.

Because of the special nature of this request, the project was reviewed with Rod Egbarts,
Soil Conservationist , on our state staff for concurrence

I can le of further assist iease let me Know

,J , L . O S S
/Ais1Lrt State Conservationist

CC'
Robert K Harkrader, District Conservationist, NRCS, Burlington, KS.-
Rodney D. Egbarts,'Soil Conservationist, NRCS, Salina, KS

' USDA IS AN EQUAL OPPORTUNITY PROVIDER AND EMPLOYERThe Natural Resources Conservation Service works
hand-in-hand with the American people to conserve
natural resources on private lands



December 3), 2001

Mr Richard Schlepp
State Soil Scientast/MO Leader
U SDA-NRCS
760 South Broadway
Salina, KS 67401-4642

Dear Mr. Schlepp.

engineering-environmental Management, Inc. is assisting the U S. Army Corps of
Engineers, Tulsa District to prepare a Supplement to an Environmental Impact Statement
for the "Reallocation of Water Supply Storage Project John Redmond Lake, Kansas".
Attached for your consideration and evaluation relative to this project are: 1) Form AD-
1006, Farmland Conversion Impact Rating, 2) a memorandum summarizing site soils,
and 3) a figure to locate soils in relation to John Redmond Lake

Should you require additional information concerning this project and thq attached
evaluation, please contact me at (303) 721-9219 or-

Mr James Randolph
USACE - Tulsa District
Environmental Analysis & Compliance Branch
1645 South 101 East Avenue
Tulsa, OK 74128-4629

(918) 669-4396

Thank you in advance for your cooperation with tbas SEIS project and Form AD-1006
evaluation.

Sincerely,

James D Von Loh
e2M Project Manager

Attachments
File

1510 Wesl Canal Court, Suite 2000, ULttleton, CO 80120 - (303) 721-9219 * Fax (303) 721-9202
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FARMLAND CONVERSION IMPACT RATING
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3 Name of Project Reallocation of Water Supply Storage 4 Federal Agency Involved
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1 Area in Nonurban Use 15
2 Perimeter in Nonurban Use 10
3 Percent of Site Being Farmed 0
4 Protection Provided by State and Local Government 0
5 Distance from Urban Built-up area 15
6 Distance to Urban Support Services 10
7 Size of Present Farm Unit Compared to Average
8 Creation of Non-Farmable Farmrland 0
9 Availability of Farm Support Services 5

10 On-Farm Investments 0
11 Effects 16 Conversion on Farm Support Services a

12 Compatibility vwth Existing Agricultural Use 0

TOTAL CORRIDOR OR SITE ASSESSMENT POINTS 55

PART VII (To be completed by FederalAgency)

Relative Value of Farmland (from Part V above)
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MEMORANDUM

TO: USACE and NRCS Sta
FROM: Jim Von Loh, engineering-environmental Management, Inc.
SUBJECT: Farmland Protection Policy Act Compliance using Form A.D-1006;

Farmland Conversion Impact Rating
DATE: November 5, 2001

Re- Reallocation of Water Supply Storage Project. John Redmond Lake, Kansas
Environmental Impact Statement.

This memorandum constitutes a fact sheet for evaluators of farmland within the site
boundaries of the above-mentioncd U. S. Army Corps of Engineers - Tulsa District
project (also see attached figure). Approximately 571 acres within the flood control pool
may be permanently inundated for two EIS alternatives for additional water storage at
John Redmond Lake. These alternatives would inundate the land by raising the existing
conservation pool for water storage from elevation 1,039.0' to 1,041 0'. Of the 571 acres
affected, approximately 166 acres are already under water as ponds, river channel, and a
portion of the reservoir shoreline, leaving approximately 405 acres of potential farmland
Approximately 33 acres of the 405 acres are currently leased for cultivation, however a
crop is harvested only about 2 of 5 years because of flooding. It should also be noted that
this land is under water several days during flood events and for three months in the fall
to provide flooded habitat for migrating waterfowl.

The approximately 405 acres of affected land occupy the following soil types

1) Apperson-Dennis silty clay, 1-4%, 2) Dennis silt loam, 1-4%, 3) Dennis silty clay
loam, 2-5%; 4) Eram silt loam, 1-3%; 5) Eram silt loam, 3-7%; 6) Eram-Collinsville
complex, 4- (5%; 7) Eram-Schidler silty clay loam, 4-15%; 8) Kenoma silt loam, 1-3%;
9) Lanton silty clay loam; 10) Orthents, clayey; 11) Osage silty clay loam; 12) Osage
silty clay; 13) Summit silty clay loam, 1-4%; 14) Verdigris silt loam, 15) Woodson silt
loam.

A third project alternative under consideration would be to dredge sediments from John
Redmond Lake, which would achieve the desired water storage capacity and preclude the
above flooding of approximately 405 acres However, haul and disposal of dredged
sediments may affect farmland on sites as yet undetermined, and of an unknown acreage.

1510 West Canal Court, Suite 2000, Littleton, CO 80120 - (303) 721-9219 - Fax (303) 721-9202

TULSA SACRAMENTO JACKSONVILLE SAN DZEGO
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TULSA DISTRICT ANALYSIS
U.S FISH AND WILDLIFE SERVICE

FISH AND WILDLIFE COORDINATION ACT REPORT

Pur!Mose In accordance with the provisions of the Fish and Wildlife Coordination
Act, the USACE funded the U. S Fish and Wildlife Service (USFWS) to report on the
impacts of the proposed pool raise at John Redmond Lake, Kansas A final Coordination
Act Report (CAR) dated March 15, 2002 was furnished and constitutes the report of the
Secretary of the Interior on the project within the meaning of Section 2 (b) of the Act. A
copy of the CAR is furnished in Appendix D. Information from the Kansas Department
of Wildlife and Parks (KDWP) was used in preparation of the report and the Service has
solicited concurrence from the KDWP. A letter of concurrence from the KDWVP has not
yet been received.

Summary. With the proposed project a portion of the flood control pool would be
reallocated to water supply The proposed two-foot pool raise would inundate a small
segment of the Neosho River, 385 acres of the Flint Hills National Wildlife Refuge
administered by the USFWS, and 116 acres of the Otter Creek Wildlife Management
Area managed by the KDWP. In total, approx:imately 556 acres of terrestrial wildlife
habitat would be permanently inundated as a result of the proposed action

Public recreation facilities and wildlife management units which would be lost to
permanent inundation include the Jacob's Creek boat launching ramp and parking lot, the
Strawn wetland dike and outlet works, and the Goose Bend #4 wetland dike and outlet
works, all of which are located within the Flint Hills National Wildlife Refuge

Cumulative impacts of the proposed action include more frequent and longer duration of
inundation by retention of moderate floods within the reallocated flood pool The
frequency and duration of flooding would increase by 1 or 2 % for elevations 1042
NGVD to about 1046 NGVD. Gravel bars that serve as habitat for the Neosho madtom
would be inundated more frequently and for longer duration than at present. In addition
roads and fiacilities within the Fhnt Hills NWR and the Otter Creek WMA would be
subject to more frequent inundation disrupting management activities, public access, and
use.

Recommendations and Comments. The USFWS recommended the following be
incorporated into the reallocation study to lessen the impacts on fish and wildlife
resources and facilities constructed for wetland creation and management or for public
access to reservoir resources

Recommendation No. 1: The Jacob's Creek boat launching ramp and parking area
be replacedJrelocated above elevation 1041 msl but within the same general area to
accommodate angler and hunter access as a cost of the project.



Comment: Concur. Similar facilities of the same type and size would be replaced
and/ or relocated to a suitable area, to be jointly determined by the USFWS, USACE, and
KDWP

Recommendation No. 2. The Corps of Engineers replace the Strawn Flats and Goose
Bend #4 dikes, outlet works and pumping facilities at a site, to be determined by the
Service but within the NWR, as a cost of the project

Comment: Concur These facilities would be replaced by recommending construction of
mitigation Option #5, by developing 243 acres of wetlands on the Flint Hills NWR at an
estimated cost of $437,000.

Recommendation No. 3. The Corps of Engineers initiate an Environmental Management
Plan in the Neosho Basin integrating Reservoir Operations and management with
conservation of and management of all natural resources within the basin with particular
emphasis on providing protection and enhancement for species of concern

Comment Partially Concur. The USACE would be willing to participate in developing
a management plan for the Neosho Basin. However, due to the complexity of issues that
need to be addressed within the basin, there are many participants including state, other
federal agencies, local interest groups, and governments that need to be included in such
an effort. We feel it would be more appropriate for such a management effort to be
initiated al the state level

Recommendation No. 4. An annual water level management plan be jointly developed
by all agencies involved and implemented

Comment. Concur Consideration would be given to developing a water level
manipulation plan compatible with the new conservation pool and associated operational
guidelines for that pool. However, this plan would need to be originated by the Kansas
Water Office and KDWP

Recommendation No. 5 Provisions be made for post-development impact evaluations
(follow-up studies) for potential wetland development immediately above elevation 1041
NGVD

Comment: Concur. As a result of the reallocation study a GIS database has been
developed for the project. At some point in the future, if required, it could be used to
assess changes in wetland development.



List of Mitigation Options

1 USFWS Mitigation (Alternatives) Options

Option #1 Acquisition: Lands can be acquired, in fee, from willing sellers, at project
cost, and then retained in Federal ownership They would be managed under the existing
cooperative agreement or lease The estimated land cost is approximately $ 1,000/acre.

Option #2 Lease of Land Lands under flowage easement would be leased by the Corps
of Engineers from owners for management by the Service or the Department. Wildlife
management practices would be required on the land.

Option #3 Conservation Easements- Easements would resemble the Conservation
Reserve Program Easements being purchased by the Natural Resources Conservation
Service The Service would enforce the easements for tree plantings, wetland creation,
and buffers on the Neosho River above and below John Redmond Reservoir.

Option #4 Kansas Army Ammunition Plant: The 13,737 acre Kansas Army
Ammunition Plant near Parsons, Kansas is nearing closure The U S. Fish and Wildlife
Service proposes to assume management of approximately 1,008 acres of mixed
hardwood riparian forest and 515 acres of native bluestem prairie grassland that are being
declared excess government property. In addition to the grassland and forest the broad
floodplains along Labette Creek and the Neosho River support or could support a variety
of wetland vegetation

The Service intends on accepting land from the Plant under Public Law 80-53 7 at which
time it will become Service property administered by the Flint Hills NWR through a no-
cost transfer from the U S Army

There are opportunities on the Plant site for increased management of riparian forest,
wetland enhancements, or potential for wetland development/creation to benefit wildlife
The Service will accomplish these goals over the life of the project (perpetuity) on an
incremental basis through our own budget initiatives. There is an opportunity to
accelerate management, and enhancements however, through initiation of mitigation
measures deemed appropriate for losses incurred at John Redmond Reservoir.

Mitigation could take the form of small wetland enhancement, development or creation
of wetlands at appropriate sites, forest stand improvements and assumption of operation
and maintentance cost at this satellite facility Operation and maintenance cost are
assumed to be approximately $21/acre/year for the 1008 acres of woodland on the site

The advantage to implementation of mitigation at this site are 1.) No initial land cost, 2)
Land is relai ively free of flooding (not within the John Redmond flood pool), 3.) The site
is within the Neosho River basin, 4 ) Service personnel would manage the resource as
part of the Refuge System, 5 ) Public access would be assured, 6.) Management activities



could commence upon land transfer, 7.) Management of existing woodland is preferable
to planting trees in cropland and waiting for them to mature.

Option #5 Wetland Creation on Refuge Lands. The loss of the Strawn Marsh, dike and
outlet works and the Goose Bend Marsh, dike and outlet works and fringe palustrine
wetlands within the 1039 and 1041 contour will by and large be accomplished by
converting cropland within the refuge boundary to wetland: The cost of wetland
development is approximately $1,800/acre (U S Army Corps of Engineers) At a bare
minimum 243 acres will be needed to be replaced/developed at a cost of approximately
$435,000.

Additional land be acquired (does not mean purchase as the only option for the project
and be made available to the Service or the department for wildlife management under
terms of the existing agreement or license.



United States Department of the Interior

FISH AND WILDLIFE SERVICE
Kansas Field Office

CH 315 Houston Street, Suite E
Manhattan, Kansas 66502-6172

March 15, 2002

Mr. David L. Combs
Chief, Environmental Analysis and Compliance Branch
U S. Army Corps of Engineers
Tulsa Distnct
P 0. Box 61
Tulsa, Oklahoma 74121-0061

ATTN. Jim Randolph

Dear Mr. Combs:

This Final Fish and Wildlife Coordination Act Report (FWCA) is provided pursuant to the Fiscal
Year 2000 Scope-of-Work Agreement for the John Redmond Pool Raise, Proposed Two Foot
Increase In Conservation Pool, Neosho River, Coffey County, Kansas between the U.S Fish and
Wildlife Service (Service) and the Tulsa Distnct, Corps of Engineers This Final FWCAR was
prepared in accordance with provisions of the Fish and Wildlife Coordination Act (16 U S.C. 661
et seq ), and constitutes the report of the Secretary of the Interior on the project within the
meaning of Section 2 (b) of this Act

Cooperation and information utilized in preparation of thts report was obtained from the Kansas
Department of Wildlife and Parks, and the Corps. The Service is concurrently soliciting a
concurrence letter from the Kansas Department of Wildlife and Parks. The Departments
concurrence letter, when received, will be sent to you for inclusion as appendix A



We appreciate the opportunity to discuss impacts to fish and wildlife anticipated by
implementation of thus project. If you should have any questions concerning the content of our
Final FWCAR., please feel free to contact me at 913 539-3474 Ext. 105

Sincerely,

/ William H. Gill

Enclosure 
/ Field Supervisor

WHG/drc

cc ES, Program Supervisor, South, Denver CO
Refuge Manager, Flint Hills NWR, Hartford KS



John Redmond Pool Raise
Proposed Two Foot Increase In Conservation Pool

Neosho River, Coffey County, Kansas

FINAL
Report on Fish and Wildlife Resources

Submitted To
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U.S. Army Corps of Engineers
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Prepared by
the Kansas Field Office

Ecological Services
Manhattan, Kansas

March 2002
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EXECUTIVE SUMMARY

The John Redmond Pool Raise Study is an assessment by the Corps of Engineers to increase the
water supply capabilities of John Redmond Reservoir A portion of the flood control pool will
be reallocated to water supply. A two foot pool raise would inundate a small area of the free-
flowing Neosho lRiver, 385 acres of the Flint Hills National Wildlife Refuge administered by the
U.S Fish and Wildlife Service (Service), 116 acres of Otter Creek Wildlife Area managed by the
Kansas Department of Wildlife and Parks (Department). In total (all project lands)
approximately 556 acres of terrestrial wildlife habitat will be permanently inundated if the
conservation pool is increased by two feet.

Physical structures, man made improvements, which will be lost to permanent inundation
include the Jacob's Creek Boat Launching Ramp and Parking lot, the Strawn wetland dike and
outlet works, and the Goose Bend #4 wetland dike and outlet works, all of which are located
within the Flint Hills National Wildlife Refuge

Secondary impacts of the pool raise include more frequent and longer duration inundation by
retention of moderate floods within the reallocated flood pool The frequency and duration of
flooding will increase by I or 2% for elevations 10421 NGVD to about 1046 NGVD. Gravel bars
that serve as habitat for the Neosho madtom will be inundated more frequently and for longer
duration than at present. hi addition roads and facilities within the NWR and Wildlife Area
will be subject to more frequent inundation disrupting management activities, public access and
use

Since the Service and the Department do not own the land within the project area, the Corps
does, we are not in a position to oppose reallocation of the flood pool. However, shoreline
habitat and permanent facilities inundated by the increased pool elevation should be considered
irretrievable during the expected life of the project. Their loss should be mitigated by
replacement of physical facilities, above the new conservation level (1041 NGVD) and by
acquisition, creation and management of habitat to replace that which is lost.

Recommendation

1 The Jacob's Creek boat launching ramp and parking area be replaced/relocated above
elevation 1041 NGVD but within the same general area to accommodate angler and hunter
access as a cost of the project.

2 The Corps of Engineers replace the Strawn flats and Goose Bend #4 dikes, outlet works and
pumping facilities at a site to be determined by the Service but within the NWR, as a cost of the
project.

IV



3 The Corps of Engineers initiate an Environmental Management Plan in the Neosho Basin
integrating Reservoir Operations and management with conservation of and management of all
natural resources within the basin with particular emphasis on providing protection and
enhancement for species of concern.

1

4 An annual water level management plan be jointly developed by all agencies involved and
implemented

5 Provisions be made for post-development impact evaluations (follow-up studies) for potential
wetland development immediately above elevation 1041 NGVD.

6 Additional land be acquired (does not mean purchase as the only option) for the project and be
made available to the Service or the Department for wildlife management under terms of the
existing cooperative agreement or license

V



INTRODUCTION

This report evaluates the effects on fish and wildlife resources of a proposed 2 foot pool raise
above John Redmond Dam, Neosho River, Kansas. The proposed pool raise is due to an uneven
distribution of sediment within the lake from what had been predicted at the time the darn was
built (1964) Over time, sedimentation has changed the amount of storage the lake has for flood
control, water supply and other purposes Storage available for water supply purposes in the lake
has been depleted by sediment distnbution such that the water supply agreement obligations
between the Federal Government and the state of Kansas are being infringed upon.

Work on thts project is based on agreements in the FY 2000 Scope of Work identifying a 2 foot
raise as the level upon which to perform an assessment. This study was carried out under
authority and in accordance with provisions of the U.S Fish and Wildlife Coordination Act of
1958 (16 U S.C. 661 et seq.)

The U.S Fish and Wildlife Service previously provided a planning Aid Report on the Proposed
Reallocation of Storage at John Redmond in December of 1995.

The Kansas Department of Wildlife and Parks have cooperated in the preparation of this report
and endorse the contents of tins report as mdicated in the attached letter dated -------

DESCRIPTION OF THE PROJECT AREA

The proposed project is located above and below river mile 343 7 on the Grand (Neosho) River,
about three mules northwest of Burlmgton in Coffee County, Kansas. John Redmond Lake was
authorized by the Flood Control Act approved May 17, 1950, Public Law 81-516a" Project
Document HD 442, 80th Congress, 2nd Session Project purposes include flood control, water
supply, water quality, and recreation Closure of the embankment was completed in September
1963 and the project was completed for flood control operation in September 1964

John Redmond Dam is the lower unit in a system of three projects (Marion Dam on the
Cottonwood River and Council Grove on the Neosho) designed primarily for flood control, water
supply and water quality ini the upper Neosho River Basin in Kansas At conservation pool,
elevation 1039 feet the lake has a surface area of 9,280 acres and a shoreline of 59 miles. At
flood pool, elevation 1068 feet the lake has a surface area of 31,660 acres controlling the runoff
from a drainage area of 3,015 square miles. The Kansas Department of Wildlife and Parks has
license to 1,472 acres of project lands (Otter Creek Game Management Area) for fish and
wildlife management The U.S Fish and Wildlife Service has under cooperative agreement
about 18,500 acres of project land and water areas for operation of the Flint Hills National
Wildlife Refuge. The refuge is managed as part of the National Wildhfe Refuge System and
much of it is open to public hunting m season Figure 1.
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The Neosho River upstream of John Redmond originates in Morms County and flows
southeasterly for more than 300 river miles within Kansas. The Neosho river valley downstream
from Council Grove Lake to the inlet to John Redmond Reservoir is about 36 miles long and
ranges m width from about 0.3 miles near Council Grove to about 1.6 miles near the confluence
with the Cottonwood River The valley downstream from John Redmond Reservoir to the
Kansas-Oklahoma state line is approximately 180 miles long and ranges in width from about 0 4
miles near Iola to about 4 5 miles near LeRoy Stream slopes in the vicinity of Council Grove
exceed 3 ft/mi but decrease to less than 2 ft/mi in the vicinity of Emporia Downstream from
Emporia, the Neosho River channel slope averages about 1 2 ft/mi. The channel slope is
controlled primarily by outcropping ledges of limestone and shale, which at low flows create a
series of riffles and pools.

Alluvial deposits in the river valley consist mainly of unconsolidated stream-laid gravel, sand,
silt, and clay together with occasional cobbles and boulders. The stream valley contains large
amounts of chert gravel in the basal part of the alluvium in addition to considerable amounts of
sand-size chert grams.

Stream banks vary in height from 15 to 30 feet, and usually support a growth of timber and
undergrowth above the water line. Below John Redmond the nver meanders in the sense that its
location shifts, and its shape adjusts as the channel migrates as a whole down the valley. The
meandering process, wluch. is of concern to local interests, consists of eroding banks and
deposited material on point bars to form bendways As material is eroded and deposited, the
bendways increase in amplitude and gradually move down the valley. Cutoffs occur as the
amplitude increases, so the river moves back and forth within certain limits called the
meanderbeIt

DESCRIPTION OF THE PROJECT PLAN

In 1975, the State of Kansas and the Federal Government entered into a water supply agreement
at John Redmond Reservoir for an estimated 34,000 acre-feet of storage remaining after 50 years
of sedimentation A recent Kansas Water office water supply and yield analysis inchcated that
the disproportionate sediment deposition has reduced the water supply capacity at design life to
25%. In order to make an equitable redistribution between the flood control and the conservation
pools, the Tulsa District has been directed to study an equitable redistribution of storage between
the flood control and conservation pools Consequently the District proposes to raise the
conservation pool from elevation 1039 NGVD to elevation 1041 NGVD at John Redmond
Reservoir The proposed volume of storage to be reallocated is 17,163 acre feet of storage or
3.18 percent of the flood pool



EVALUATION METHODOLOGY

Resource Category Designation

The U S. Fish and Wildlife Service's Mitigation Policy (Federal Register Volume 46, No. 15,
Pages 7644-7663, January 23, 1981) is used by the Service in the evaluation of impacts to land
and water developments and in the subsequent recommendations to mitigate adverse impacts
The policy establishes four resource categories, designation entena, and mitigation planning
goals for cover types that the Service anticipates will be impacted by the development of a
project. These are the cnteria that will be used in any subsequent report by the Fish and Wildlife
Service for developing recommendations for mitigation or loss replacement for this project.
These are presented below:.

Resource
Category

I

2

Designation
Cnteria

High value for evaluation
Species and unique and
Irreplaceable.
High value for evaluation
Species and scarce or
Becoming scarce.

High to medium value for
Evaluation species and
Abundant

Medium to low value for
Evaluation species

Mitigation
Planning Goal

No loss of existing
habitat value

No net loss of rn-kind
habitat value.

No net loss of habitat
value while minimizing
Loss of in-kind habitat
Value.

Minimize loss of
Habitat value.

3

4

In applying the mitigation planning goals, the Mitigation policy directs that the following
guidelines be followed:

Resource Category 1

The Service will recommend that all losses of existing habitat beprevented, as these one-of-a-
kind areas cannot be replaced. Insignificant changes that do not result in adverse impacts on
habitat value may be acceptable provided they will have no significant cumulative impact.

4



Resource Category 2

The Service will recommend ways to avoid or minruze losses. If losses are likely to occur, then
the Service will recommend ways to immediately rectify them or reduce or eliminate them over
time If losses remain likely to occur, then the Service wilt recommend those losses be
compensated by replacement of the same kind of habitat value so that the total loss of such in-
kind habitat value will .be eliminated

Specific ways to achieve this planning goal include (1) physical modification of replacement
habitat to convert it to the same type lost, (2) restoration or rehabilitation of previously altered
habitat, (3) increased management of similar replacement habitat so that the in-kind value of the
lost habitat is replaced, or (4) a combination of these measures By replacing habitat value losses
with similar habitat values, populations of species associated with that habitat may remain
relatively stable in the area over tune. Tins is generally referred to as in-kind replacement.

Resource Category 3

The Service will recommend ways to avoid or minimize losses. If losses are likely to occur,
then the Service will recommend ways to immediately rectify them or reduce or eliminate them
over time If losses remain likely to occur, then the Service will recommend that those losses be
compensated by replacement of habitat value so that the total loss of the habitat value will be
eliminated.

In kind replacement of habitat value is preferable. However, if the Service determines that in-
kind replacement is not desirable or possible, then other specific ways to achieve this planning
goal include (1) substituting different kinds of habitat, or (2) increasing management of different
replacement habitats so that the value of the lost habitat is replaced. By replacing habitat value
losses with different habitats or increased management of different habitats, populations of
species will be different, depencdng on the ecological attributes of the replacement habitat. This
will result in no net loss of total habitat value but may result in significant differences in fish and
wildlife populations This is referred to as out-of-kind replacement

Resource Category 4

The Service will recommend ways to avoid or minmize losses. If losses are likely to occur, then
the Service will recommend ways to immediately rectify or reduce them over time If losses
remain likely to occur, then the Service may make a recommendation for compensation,
depending on the sig-ruficance of the potential loss.

5



FISH AND WILDLIFE RESOURCES WITHOUT THE PROJECT

Resource Categories

The major cover types identified in the pool raise area were classified accordmg to Standards for
the Development of Habitat Suitabilty Index Models, 103 Ecological Services Model, U S Fish
and Wddlife Service The cover types, along with definitions, are as follows

Cropland - Includes all lands that are used for the growth of agricultural crops that are generally
planted and harvested annually. Alfalfa and cool season grasses (hayland) were included in this
cover type for this project area.

Palustrine Wetland - Palustrine wetlands are lands transitional between terrestnal and aquatic
systems where the water table is usually at or near the surface or the land is covered by shallow
water For purposes of this classification, palustrne wetlands must have orie or more of the
following three attributes. (1) at least penodically, the land supports predominately hydrophytes;
(2) the substrate is predominately undrained hydne soil, and, (3) the substrate is nonsoil and is
saturated with water or covered by shallow at some time dunrig the growing season of each year.
From Cowardin, L.M., et al 1979 Classification of Wetlands and Deep Water Habitats of the
United States U S. Fish and Wildlife Service, FWS/OBS-79/3 I

Grassland - Areas dominated by nonwoody vegetation, pnmanly native species winch are not
regularly mowed for hay.

Woodland - Forestland areas dominated by trees taller than 5 meters and having a canopy cover
of at least 25 percent and riparian areas adjacent to creeks, streams, rivers and reservoir shoreline
wherA vegetation is strongly influenced by the presence of water (Ripanan areas have one or both
of the following characteristics" 1) distinctively different vegetative species than adjacent areas,
and 2) species similar to adjacent areas but exhibiting more vigorous or robust growth fonns
(Ripanan areas are usually transitional between wetland and upland)

Lacustnne - Includes all wetlands and deep water habitats situated in a topographic depression or
dammed river channel and lacking trees, shrubs, and persistent emergents.

Riverme -Includes all wetlands and deep water habitats except those dominated by trees , shrubs,
persistent emergents, emergent mosses, or lichens, winch are located in a channel that contains
flowing water

Resource categories and designation were determined for these cover types based on the value of
the cover type to trust resources and replaceability and scarcity of the habitat on a local, regional
and a national basis

The cover types in the John Redmond Pool Raise area were determined to have the resource
category designations presented in Table 1.
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Table 1. Evaluation of cover types mn the John Redmond Pool Raise Project

I

Cover Types Species Considered Reasomng Resource
Category

Cropland White-tailed deer, Cropland is of medium value, is 3
killdeer, bobwhite, not scarce in the project area ; it
racoon, mallard could be replaced by not

harvesting some crops adjacent to
the project.

Grassland Pheasant, bobwhite Medium value, due to grazing
quail, meadowlark,
homed lark, meadow
voles

Forest White-tailed deer, As found on the Neosho River 2
turkey, squirrel, • bottoms , it is scarce and difficult
Coopers hawk, red- to replace, it is mostly destroyed
tailed hawk, warblers and is in short supply.

Palustrme wetland Red-winged black Important reproduction and 2
bird, racoon, nursery area and is scarce in this
muskrat, pheasant, section of the river It is
coot, mallard, integrated with nverme habitat
crappie, blue-winged and is nearly irreplaceable
teal, great blue heron,
carp

Rivenne Neosho madtomn, Important to many species of fish. 2
White bass, walleye, It is in short supply, it is
paddlefish, channel irreplaceable, it contains an
catfish racoon, important substrate for Neosho
beaver, waterfowl, madtoms.
gulls, tems

Lacustnne Divers, coots, geese, It is abundant, low productivity, 3
walleye, white bass, but of medium value to its
drum associated species
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The overall wAldlife values of terrestinal cover types in the John Redmond project area on a scale
of 1-10 (1 lowest to 10 highest) as determined at previously studied Federal projects (Big Hill,
Corbin, Douglass, and Upper Little Arkansas River Watershed) are as follows (Table 2):

Table 2 Range of Values
Big Hill Corbin Douglass Upper Little Ark Ave

Cropland 3 0 1.5 - 2.7 24
Grassland 2.3 54 59 3.1 4.2
Woodland 6.6 6 4 8.4 4 3 6.4
Wetland - - 90 90

Because of their relative abundance, cropland, grassland, and lacustrine cover types were of
medium value to species of concern. Grassland and cropland were lIited in the project area, but
they are abundant outside the project area and/or could be created. Under category 3 designation,
the habitat value of these cover types could be replaced with an eqmvalent value of different
cover type, but m-kind replacement would be preferred

Woodlands were determined to be of high value for the species of concern, particularly winter
cover for white-tailed deer, and for providing migratory routes for passenne birds. Although
woodland can be planted, there is limited area in proximity to the river where trees could be
planted to reproduce the type of forest and riparian habitat that exists in the project area
Therefore, whether replacement can be accomplished becomes a function of bow much habitat is
altered. Also, the proximity of free-flowing river with accompanying wetlands and gravel bars
makes the woodland immediately adjacent to the waters edge a unique habitat. These two cover
types were placed in resource category 2 Any loss of habitat value must be replaced in kind

Palustrine wetlands were determined to be of high value to species of concern, particularly
migratory waterfowl (ducks and geese) and shore birds The emergent vegetation on the shore
line of the lake is very similar to the isolated wetlands created on Flint Hills National Wildlife
Refuge Although some emergent vegetation will be lost, due to an increase in water depth,
additional emergents will develop as terrestrial habitat is inundated. Replacement is dependent
on how much habitat is altered. Palustrune wetlands are resource category 2, and any loss of
habitat value must be replaced i kind.

Since construction of Council Grove, John Redmond and Grand Lake reservoirs free-flowing
segments of the Neosho River have become scarce. These segments are important to a number
of indigenous fish species, including the Neosho madtom and the paddlefish The gravel bars
associated with the free flowing segments are important habitat and spawning areas for
indigenous and trust resource species. The free flowing Neosho River is placed in resource
category 2 any loss should be replaced m kind.
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Aquatic Ecosystem
John Redmond Lake

At multipurpose pool level John Redmond Lake provides a diverse and vital aquatic habitat
Sediment encroachment, however, is creating problems for recreation use of the multipurpose
pool and has greatly reduced the storage capacity and yield from storage Sediment has been
deposited m the upstream portions of the reservoir as expected, but has also been distributed
within the multipurpose pool as well and has significantly altered the depth and character of the
aquatic habitat Mud flats or shallows occur throughout the middle and upper reaches and
tributary streams of the lake These naturally shallow areas have grown in size and extent by the
accelerated sedimentation.

The high flow- through of flood waters, sediment load and siltation has made it nearly impossible
to maintain a sportfish population requiring two or three years of stable and manageable water
conditions to grow individual fish to a harvestable size within John Redmond. With the opemng
of a quality fishery at Coffee County Lake fishing effort at John Redmond has declined.

Immediately after John Redmond Reservoir was impounded in 1963, the Department intiated a
fish stocking program Game fish planted in the lake included crappie and channel catfish m
1963, largemoulh bass, walleye, and bluegill in 1964; and striped bass in 1966. Early in this
period (exact date unknown), white bass were also planted Stockings of saugeye, wipers and
paddlefish continues Non-game species of the free flovwing Neosho River fish community
underwent rapid expansion following impoundment. They have continued to-dominate the lake
fishery to this day.

In the late winter and early spring of 1967, severe fish kills occurred over approximately 25
percent of the area of the reservoir's upper basin. Effluent from livestock feedlots located along
the Neosho River upstream of the reservoir were identified as the cause of the mortalities
Subsequent state legislation provided for more effective control of such wastes, and the problem
has been abated

Current angling effort on John Redmond Lake is approximately 21,000 mandays while the
stilling basin supports approximately 8,700 mandays of fishing.

Seasonal manipulation of the reservoir pool, both above and below conservation pool, has been
an intricate component of fish and wildlife management at John Redmond Reservoir since about
1977. Recent efforts to implement a drastic drawdown, sirmlar to the one implemented in 1978
or 1979 that was a success from a fisheries stand point, has met with resistance at the state level
due to concerns of water supply dependability.

Because of the resistance to a major draw down and the opening of other quality sport fisheries
within the area, the water level management plan for John Redmond has been modified to
provide primary benefits to shore birds and waterfowl with only limited benefit to fisheries
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Neosho River

This diverse and seemingly ever changing river envn-onment supports a native and introduced
assemblage of aquatic species Several species of fish presently occurring in the river that were
introduced by man include the carp, northern pike, white bass, wiper, yellow perch, and walleye

The variety of bottom substraits in the nver allows for a good diversity of benthic
macroinvertibrates, with 20 to 27 families present. Freshwater mussels from the Neosho River
accounted for 58% of the threendge mussel (Amblema Pliccata) harvest from the State in 1999
and monkeyface (Ouadrula metanevra) from the Neosho accounted for 67% of the state wide
total mussel harvest. This diversity of habitat and food base allows a quality fishery to be
maintained. The diversity of fish in turn serve as hosts to the glochidia of a diverse number of
fresh water mussels The Department has classified the Neosho river as possessing a Value-
Class Ef, high priority fishery resource (Moss and Brunson 1981). -

There are over 29,100 angler days per year of angler use on the river between Council Grove and
John Redmond, and 63,900 angler days of use between John Redmond and the Kansas-
Oklahoma State line. Both reaches are considered to have an excellent sport fishery, especially
for catfish The principal fishing areas are lnmited and generally restricted to adjacent towns,
road crossings, low water or overflow dams and reservoir talwaters.
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Principal species of the Neosho nver are listed in Tables 3, 4 and 5.

Table 3. Fish species of the Neosho River above John Redmond Reservoir

Spotted bass Channel catfish
Green sunfish Longcar sunfish
Orange-spotted sunfish White crappie
Carp Drum
River carpsucker Bluntnose minnow
Red shiner Slenderhead darter
Neosho madtom Gizzard shad

Table 4 Fish species of the Neosho River below John Redmond Reservoir.

Largemouth bass White bass
Channel catfish Flathead catfish
Green sunfish Bigmouth buffalo
Drum Smallmouth buffalo
Bluntnose minnow Brook sdverside
Golden shiner Mosquito fish
Neosho madtom Red shiner
Slenderhead darter Slim minnow
Stonecat Paddle fish
Spotted bass Walleye
Blue suckers Wipers
Gizzard shad Sauger

Table 5 Fresh water mussel species of the Neosho River below Joh-n Redmond Reservoir

Pimpleback Wabash pigtoe
Threeridge Mapleleaf
Washboard Threehom wartyback
Pistolglnp Monkeyface
Spike Fragile papershell
Round pigtoe Butterfly
Bleufer Plain pocketbook
Wartyback Neosho mucket
Pink papershell Fawnsfoot
Yellow sandshell Flutedshell
Ouachita kidneyshell Giant floater
Rabbitsfoot Creeper
Fawnsfoot Deertoc
White .heelsphte
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Species at Risk

The piping plover (Charadrius melodus) is a small shorebird which may be a seasonal spring and
fall migrant through portions of Kansas, particularly along the Cimarron, Ninnescah, Arkansas,
Kansas, and Missouri Rivers Plovers are associated with unvegetated shorelines, sandbars, and
mudflats, utilizing aquatic invertebrates for food. Threatened status

The least tern (Sterna antillarum) utilizes similar unvegetated wetland habitat as do piping
plovers, in the same geographic regions of Kansas, feeding primarily on small fish It occurs as a
spring and fall migrant through the State, and also nests in central and southwest Kansas
Endangered status.

The bald eagle (Haliaeetus leucocenhalus) may be expected to occur along any river or at any
reservoir in Kansas during winter. Eagles will utilize areas where large trees provide perch sites
in proxirruty to open water, where they feed on fish and waterfowl A first nest was documented
in 1989, there were no active nests in 2001. Threatened status.

The Neosho madtom (Noturus placidus) is a small catfish which depends on clean oxygenated
gravel bars throughout the mainstem Neosho, Cottonwood, and Spring Rivers in southeastern
Kansas, southwestern Missouri, and northeastern Oklahoma Threatened status

The Mead's rrulkweed (Asclepias meadil, a perennial broad-leaved plant, is associated with
unbroken taligrass prairie, generally occurring as small populations or scattered individuals
Kansas counties containing confirmed Mead's milkweed populations include Allen, Anderson,
Bourbon, Coffey, Crawford, Douglas, Franklin, Jefferson, Johnson, Leavenworth, Linn, Miami,
and Neosho. Threatened status.

The western prairie fringed orchid (Platanthera ptraeclara) is a perenmial plant generally occurring
in swales or low edges of slopes in native tallgrass prairie Recent populations have been
documented in Douglas, Jefferson, Leavenworth, and Osage counties Threatened status

The Butterfly (Elhlpsara hneolata) is a freshwater riverme mussel preferring clean water with
good current over gravel substrate. It's histonc range included the Neosho, Spring, Fall, and
Verdigris rivers Scattered individuals have recently been documented in the Verdigris and
Neosho river, but distribution and numbers have been significantly reduced. State, threatened
status.

The Flat Floater (Anadonta suborbiculata) is a thin shelled mussel that seems to prefer shallow
areas of relatively permanent oxbow lakes having organically rich mud bottoms This preferred
habitat is subject to water level changes due to fluctuations in run-off water and flood flows that
recharge oxbow lakes Flat floaters appear to be able to repopulate suitable areas when favorable
habitat conditions return. The current range of the Flat Floater in Kansas is restricted to the
lower reaches of the Neosho and Marais des Cygnes rivers. State, endangered status.
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The Neosho mucket (Lampsihs refmesqueana) mussel is an obligate rivenne species preferring
shallow clean flowing water in fine to medium gravel substrates. Historically found in the
Marais des Cygnes, Cottonwood, Spring, Neosho, Verdigris, Fall, and Caney River systems.
Currently appears to be extirpated from the Caney River and much reduced in numbers and
distribution in the other river systems State, endangered status.

The Redspot Chub (Nocormis A~p) is one of our largest native minnows It's range is restricted
to streams within the Neosho and Spring River Basins They require streams with a fairly steady
flow of clear water, inhabiting deep pools and runs with gravel bottoms They are most common
in those streams having aquatic plants along their margins. State, threatened status.

The Rabbitsfoot mussel (Ouadrula cylindrica) requires clear streams with gravel substrate and
moderate, stable current Historically occurred in the Neosho, Spring and Verdigris rivers.
Currently several known populations occur in the Neosho, Spring nvers State, endangered
status, Fede'ral Species of concern

The Ouachita kidneyshell (Ptychobranchus occidentahs) is another obligate nvverne mussel
prefermng gravel substrate with clean flowing water Historically it occurred in the mainstem and
major tributaries of the Verdigris, Neosho, and Spring rivers. It still occurs in many of these
areas, but at mush reduced numbers. State, threatened status, Federal Species of concern.

The Western farushell (Cviprogerua aberti.) is an obligate nvenne species found in mud, sand,
gravel, and cobble substrate, generally associated with less than three feet of water. Historically
found in low densities in the Fall, Verdigris, Neosho, and Spring Rivers Appears to have been
extirpated from the Neosho River Scattered individuals have been documented in recent years
in the Verdigris, Fall, and Spring rivers and Shoal Creek State, endangered status, Federal
Species of concern.

The Blue Sucker Qvbopsis gacilis) prefers large rivers where they occur in swift deep chutes
where substrate is rocky and free from silt. It is currently known only from the Missouri River
mainstem, the Kansas River downstream of Bowersock Dam at Lawrence, and the Neosho River
mainstem downstream from its confluence with the Cottonwood River. Federal Species of
concern

The Paddlefish (Polyodon spathula) move out of Lake O' the Cherokees and up the Neosho River
from miid-March through mid-May when water temperatures reach 60-65 degrees F These
migrations are triggered by water elevations in the river rising a minimum of 3 to 5 feet.
Paddlefish reintroduced to John Redmond similarly move into the Neosho above John Redmond
and did spawn successfully in the high water year of 1993 It may be possible to utilize Marion
and Council Grove reservoirs, and John Redmond reservoir downstream releases during wet
years in such a manner that flood evacuation peaks are reduced in magnitude and duration,
during periods of potential spawning activity, to increase available spawning habitat for this
species. Federal Species of concern.
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In addition to the preceding 17 species, the State of Kansas maintains a list of species in need of
conservation (Appendix B). The following species may also be found within the basin area and
may use ripanan and project area lands and therefor should receive special consideration by the
Corps in preparation of the environmental assessment

Neosho River Basin

1. Common Map turtle, State, threatened status
2 VW-ute-faced Ibis, State, threatened status
3 Snowy Plover, State, threatened status
4 Regal fritillary butterfly, Federal, Species of concern
5 Plains spotted skunk, State threatened status, Federal Species of concern
6 Ferrugmous hawk, Federal, Species of concern
7- Cerulean warbler, Federal, Species of concern
8 Earleaf fox glove, Federal, Species of concern
9. Skiner's purple false foxglove, Federal, Species of concern.
10 Cleft sedge, Federal, Species of concern-

Endangered Species

In accordance with Section 7 (c) of the Endangered Species act (16 U S.C. 1531 et seq.), it has
been determined that the following federally listed species may occur in the project area: Neosho
madtom (Noturus placidus), bald eagle (Haliaeetus leucocepalus), and western prairie fi-nged
orchid (Platanth era praeclara).

Bald eagles generally arrve in the late fall and spend the winter around John Redmond Reservoir
and surrounding areas. Eagle use on the Refuge is monitored from October through March and
nesting attempts have been documented

In addition, the Neosho madtom is federally listed as threatened and the flat-floater mussel is
listed as state endangered and are known to occur within the Neosho nver drainage and within
the Refuge boundary The Neosho madtom inhabits the gravel bars within the NWR m the
vicinity of Hartford and below the Hartford bridge.

Terrestrial Ecosystem

Flint Hills National Wildlife Refuge

The refuge (Figure 2) was established under a cooperative management agreement with the
Corps of Engineers to provide habitat for migratory waterfowl in the Central Flyway. The major
management objective for Flint Hills NWR focuses on protecting the umque Refuge habitats
essential for the survival of the diverse species that utilize the Refuge

Refuge habitats consists of approximately 4,572 acres of wetlands, 1,400 acres of open water,
5,999 acres of riparian wetlands on the Neosho River and associated creeks, 3,917 acres of
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cropland, 3,200 acres of grassland, 2,400 acres of woodland, 2,255 acres of brushland, and 120
acres of admimstrative and recreational areas.

The various habitats present on the Refuge support a variety of species of mammals, birds,
reptiles, amphibians and fish Marmnals common to the Refuge are white-tailed deer, coyote,
beaver, opossum, racoon, bobcat, cottontail rabbit, fox squirrel, and other small mammals River
otters have been reported on the Refuge since their reintroduction several years ago on the
Cottonwood River upstream of the Neosho River

Bird species commonly seen on the refuge include an abundance of waterfowl such as Canada
geese, snow geese, white-fronted geese, mallard, pintail and blue-winged teal Marsh and water
birds on the Refuge include American white pelican, great (common) egret, snowy egret, great
blue heron, little blue heron, green-backed heron, American bittern, double-crested cormorant,
and pied-billed grebe Shorebirds, gulls, and terns seen on the Refuge include greater yellowlegs,
dowitchers, rng-billed gull, Franklins gull, and Forester's tern Raptors include red-tailed hawk,
northern hamer, Swainson's hawk, Cooper's hawk, great homed owl, and sharp-shmned hawk
Other common birds are bobwhite quail, wild turkey, and eastern blue bird.

Fish found on the Refuge include those intrinsic to the Neosho River and those stocked in John
Redmond Reservoir. Primary species sought by anglers include channel catfish, white bass,
crappie, flathead catfish and carp

Waterfowl management has been the primary focus of many management strategies over the
years. While wildlife management perspective has broadened, waterfowl continues to be a major
focus and the numbers of waterfowl give an indication of the intrinsic value of the Refuge Table
6 includes the waterfowl counts from 1993 to 1997 and gives an indication of the vast numbers
of birds that utilize the Refuge.
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Table 6.

Waterfowl Counts 1993-1997

Year Canada Geese Snow Geese White-fronted Ducks

Geese

1997 1,400 21,305 2,800 33,535

1996, 2,561 20,000 1,215 39,570

1995 3,000 9,100 4,000 48,750

1994 3,100 20,000 1,900 44,550

1993 2,500 31,000 650 16,400

(USFWS, 1997)

IFlmt Hills Refuge is located witlhn the flood pool of John Redmond Reservoir When the
reservoir is at normal conservation pool (1039 NGVD) , very little Refuge land is inundated.
During abundant water periods, as much as 95 percent of the Refuge may be inundated by
flooding from the nsing pool level of John Redmond Reservoir Floods of this seventy are not
uncommon (1973, 1985, 1986, 1993, 1995, and in 1998) Most precipitation is received m
spring and some degree of flooding can be expected, while fall flooding of the Reservoir is less
common During drought periods, or other periods of low precipitation, pumping may be
necessary to susl am wetlands and maintain wildlife habitat Wetland units depicted in Figure 3
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Otter Creek Wildlife Manayement Area

The 1,472 acre Otter Creek Wildlife Management Area was hcensed to the Kansas Department
of Wildlife and Parks in 1968, for the conservation and management of resident game as well as
other wildlife species. To date, the area has not been developed to the extent planned. Farming
is limited for lack of a cooperator willing to risk potential inundation on annual basis and an on-
site game manager is not available to administer the area. Hunting pressure is divided about
equally between waterfowl and upland game

FISH AND WILDLIFE RESOURCES WITH THE PROJECT

Terrestrial Ecosystem

A two foot pool raise behind John Redmond Dam would impact all of the cover types within the
project area There would be losses in category 3 grassland and cropland and an increase in
lacustrne habitat. Category 2 woodland and palustnne wetlands would be reduced in size and
extent from that presently available To what extent newly inundated terrestrial habitat will
convert to wetland is as yet undetermined With a 2 foot pool raise approximately 12.800 feet of
the Neosho River and its associated gravel bars will be permanently mlundatea. Whether and
where wetlands and gravel bars will reform over time is not predicianie ai this time due to
uncertainties of potential water withdrawal projects above John Redmond and water withdrawls
from the conservation pool.

Land between elevation 1039 and 1041 and their associated cover types are presented in Table 7.

Table 7 Habitat Change with an 2 Foot Increase in Conservation Pool*

FLINT HILLS REFUGE

Crop Land -10 acres

Forest -162 acres

Palustrne Wetland -196 acres

Grassland -17 acres

OTTER CREEK WILDLIFE AREA

Crop Land -29

Forest -22

Palustrme Wetland -50

Grassland -15
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Corps of Engineers Managed Properties

Cropland -12 acres

Forest -11 acres

Palustine Wetland -26 acres

Grassland -8 acres

Total Habitat Loss Entire Project

Cropland -51 acres

Forest -195 acres

Palustrme Wetland -270 acres

Grassland -40 acres

Total all Habitat Types -556 acres

*We used the Kansas GAP Analysis Land Cover as our base map to calculate land cover impacts

due to the conservation pool raise to 1041 feet NGVD This data base depicts 43 land cover
classes for the State of Kansas. The database was generated using a two stage hybrid
classification of multitemporal Landsat Thermic Mapper (TM) imagery. The Land cover was
overlaid with covers depicting the 1039 foot conservation pool and the proposed 1041 foot
conservation pool. ESRI's ArcView geoprocessing extension was used to clip the land cover for
each pool level We then clipped the area of the pool raise into three areas based on boundaries
depicted on the Flint Hills NWR Publc Use Map and Regulations and the Tulsa District COE
John Redmond Dam & Reservoir map and brochure. These areas were the Flint Hills NWR, the
Otter Creek Wildlife Area, managed by the Kansas Department of Wildlife and Parks, and the
rest of the reservoir. Acres of Land use for each area for each pool level were calculated using a
script named CalAcres which was provided by the Tulsa District, Corps of Engineers, Hyrology-
Hydraulics Branch as a part of the John Redmond GIS project

A terrestrial habitat evaluatton utilhzing average habitat values, from the 4 referenced reports
(Table 2) and acres to be inundated :s presented in Table'8
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Table 8 Immediate terrestrial habitat value change due to a two foot pool raise behind John
Redmond Dam.

Cover Type AHU/acre Acres HU's

Cropland 30 -51 -153

Grassland 42. -40 -168

Woodland 6.4 -195 -1248

Wetland 9 0 -270 -2430

Environmental changes caused by the pool raise would include, inundating a new portion of the
already limited free flowing Neosho River, adjoining lands (including gravel bars and wetland)
and by flooding the transition zone where the river and the reservoir currently merge Generally,
a two foot rise in pool elevation would inundate an additional 12,800 feet of the Neosho River
Inundating an additional portion of the river would, one, displace wildlife species currently
inhabiting or seasonally using these areas and second, further reduce the already limited amount
of riverme habitat available for fish and wildlife species, requiring those types of habitat a river
system has to offer, to complete their life cycle.

In addition to habitat losses the Jacob's Creek Boat launching ramp and parking lot, the Strawin
dike and the Goose Bend dikes will be inundated by the increased pool elevation. Finding
suitable areas for replacement of these physical features/facilities will be difficult given the finite
and shrinking public land base within the flood pool.

Aquatic Ecosystem

A separate quantitative and qualitative habitat analysis for aquatic resources was not conducted.
Sport fisheries and rough fish inhabiting the reservoir were expected to gain habitat units with an
increase m lacustrine area and the loss of riverme habitat units would be quite small in
comparison. However with a pool raise the conversion of rivenne to lacustnan habitat can not be
replaced

Although it is reasonably certain that a change in the conservation level of the reservoir would
significantly alter the condition of lake's fishery, it is difficult to predict precisely what its
condition would be after the conservation pool has been reestablished. In general, however, no
negative impacts would be expected and a positive impact would be realized intially as
established vegetation is inundated providing nursery habitat for juvemle fishes. The species
composition of the lake would remain substantially the same. Relative abundance of fishes
present would possibly change; total abundance would almost certainly.

The walleye population of John Redmond Lake is currently in only fair condition and there is no
reason to expect a change to the worse if the conservation pool is raised Most of the reservoir's
walleye currently spawn on the face of the dam. Raising the water level would increase the
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amount of nprap that is available for spawning substrate Never-the-less, the fish would continue
to actually spawn over riprap that is very near the surface (1 to 4 feet deep usually).
Consequently, discharges which result in lowering the water level when eggs and nonmotile fry
are present (late March to early May) would have a negative effect on the species

White crappie spawn throughout the shallow portions of the reservoir, usually during April or
May The males come to the spawning ground and clean ill-defined nests; the preferred location
is in a cove, protected from wave action and having a substrate of fine gravel that is free of silt.
This preferred habitat should be readily available after the lakes elevation is increased. The nests
are located at depths that range from 1 to 20 feet with most being 10 to 14 feet deep. The eggs
which adhere to the nest's substrate, hatch in 2 to 4 days, and the fry remain on the nest for only a
short while. The time elapsed between the start of hatclung and departure of the fry can be as
little as 4 days.

Discharges that result in lowering the lakes water level during the spawning period crappie can
strand eggs and fry above the water line This impact would be particularly acute whenever the
lake's water level decreases by several feet or more during a period of 2 weeks or less.

The whute bass and channel catfish populations of John Redmond Lake are relatively insensitive
to moderately fluctuating water levels The wipers do not reproduce in John Redmond and are
primarily pelagic like their parent species. Consequently, they are not usually greatly affected by
moderate fluctuations of water level

The forage base for the sport fishery is predominately gizzard shad The total, but not the relative
number of gizzard shad in John Redmond should change when the pool level is raised. It is not
certain what effect short-term moderate water level fluctuations around the higher elevation
would have on the species.

The lakes rough fish population (bigmouth buffalo, common carp, smallmouth buffalo, and river
carpsucker) would likely increase with the change in surface area, caused by raising the
conservation pool level Whether their numbers would change relative to those of the sport fish
is unkAown These species would not be very much effected by short-term moderate
fluctuations in water level after the lake reaches the new conservation pool elevation Temporary
drawdowns of long duration and large magnitude would negatively affect the production of rough
fish but could potentially enhance sport fish growth Declining water levels would concentrate
prey fish and, thereby, allow increased foraging and growth by the lakes sport fish Lush stands
of herbaceous vegetation would grow up m the denuded zone and, if then inundated during a
subsequent growing season, could serve as substrate for fish food organisms. For such a
beneficial effect to occur, it is essential that the vegetation jremain inundated throughout most if
not all of the growing season. Use of vegetation for food requires sufficient tume for it to be
colomzed by algae, bacteria and invertebrates.

The current water level management plan at John Redmond lake takes advantage of the
beneficial effect when regenerated plant materials are inundated. Fluctuation of the pool
generally occurs above and belowl039 NGVD or conservation pool. The basic plan recently
recommended provides for gradual recharge from September through mid-October to 1041
NGVD with levels remaining constant through mid-January A winter drawdown to elevation
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1039 NGVD to create storage for anticipated flood waters and to prevent erosion due to ice
cover Conservation pool is maintained throughout the spnng. A ndsuimmer drawdown to
elevation 1037 is accommodated over a four week period ( June to 5 July) to release exposed
mud-flats to revegetation. Revegetation takes place from 5-July to early September with water
levels remaining constant A gradual fall recharge to elevation 1141 NGVD is expected to occur
by nid-October but may not matenahze due to insufficient fall rains When in effect, the current
recomnaended water level management plan, would fluctuate the pool 2 feet above conservation
pool and two feet below.

The beneficial effects of the water level management plan to the lakes fishery, shorebird and to
waterfowl populations is well documented There is concern that this important fisheries and
wildlife management tool may become increasingly difficult to implement with a permanent
increase in the conservation pool Fluctuations above 1041 NGVD could potentially impact
gravel bars occupied by the Neosho madlorn and could put water on or over access roads,
additional dikes and outlet works at constructed waterfowl impoundments Fluctuations could be
done but they would have to be below 1041 NGVD

Secondary Impacts

A suite of computer programs collectively called SUPER, were used to model hydrological
effects for both the existing and mocdfied reservoir conditions. May through July flow-duration
plots, maximum flow and minimum flow frequency plots, and comparative hydro graph plots for
John Redmond and down stream control points were provided by the Corps to illustrate the effect
of increasing conservation pool We agree, based on the information provided that only slight
impacts in outflows from the reservoir can be expected

As a result of the increased conservation pool elevation, flood pool will be reduced by 17,163
acre feet (3 18% of the flood pool) Due to this loss in storage small and moderate flood storage
events will inundate lands and facilities above 1041 NGVD on a more frequent basis and for
longer duration than at present. Flow duration curves, developed for the 2 foot pool raise,
mdicate that elevation 1045 NGVD will be subject to inundation 10% of the time if the lake
starts storage with the conservation pool at 1039 NGVD. If the lake starts storage at elevation
1041 NGVD, elevation 1045 NGVD is expected to be inundated 11-12% of the time Figure 4.
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From an operational standpoint a one percent change is minimal. From an endangered species
perspective the condition of habitat availability is reduced therefore there is an affect to
endangered species that reqinre gravel bar habitat for their survival

Discussion

Reservoir operation is based upon the conflicting objectives of maxunizmg the amount of water
available for conservation purposes and maximizing the amount of empty space available for
storage of flood waters Cofiservation purposes at John Redmond include municipal, industrial,
recreation, fish, wildlife, and water quality The conservation and flood control pools in John
Redmond are fixed by a designated top of conservation (bottom of flood control) 1039 NGVD
pool elevation. Planning, design and operating problems associated with flood control are
handled separately from those associated with conservation By increasing conservation pool to
1041 NGVD there will be more water available for conservation purposes. Intuitively this
should be beneficial to fish and wildlife however, Flint Hills National Wildlife Refuge and Otter
Creek Wildlife Area are located on Corps property at the upstream end of tins multipurpose
reservoir projecl Increasing the conservation pool will mundate lands that are currently being
managed for the benefit of fish and wildlife by the Service, the Department and the Corps The
tradeoffs between conservation purposes and flood control are complex and this report is but one
aspect of the overall management strategy that must be addressed by the Corps to develop the
most beneficial use of storage capacity.

By and large the greatest changes in habitat, as a result of a pool raise, will be the conversion of
palustrine wetlands and woodland to open water habitat within areas primarily managed to
benefit fish and wildlife The areas potentially impacted by changes at John Redmond are not
only important to fish and wildlife species inhabiting them These areas also provide a
significant amount of outdoor public recreation such as, but not limited to, fishing, hunting,
trapping, wildlife observation and photography, and environmental education and interpretation
in an area where the amount of available public land is limited

Recommendations

In summary the Service recommends the following be incorporated m the reallocation plan to
lessen the impact of this plan on fish and wildlife resources and a facilities constructed for
wetland creation and management or for public access to reservoir resources.

1. The Jacob's Creek boat launching ramp and parking area be replaced/relocated above
elevation 1041 msl but within the same general area to accommodate angler and hunter access as
a cost of the project.

2. The Corps of Engineers replace the Strawn flats and Goose Bend #4 dikes, outlet works and
pumping facilities at a site, to be determined by the Service but within the NWR, as a cost of the
project.

3. The Corps of Engineers imtiate an Environmental Management Plan in the Neosho Basin
integrating Reservoir Operations and management with conservation of and management of all
natural resources within the basin with particular emphasis on providing protection and
enhancement for species of concern.
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4- An annual water level management plan be jointly developed by all agencies involved and
implemented

5. Provisions be made for post-development impact evaluations (follow-up studies) for potential
wetland development immediately above elevation 1041 NGVD

Additional land be acquired (does not mean purchase as the only option' for the project and be
made available to the Service or the Department for wildlife management under terms of the
existing cooperative agreement or license.

'Mtigation (Alternatives) Options

Mitigation Lands can be brought under wildlife management by several options, as follows

Option #1 Acquisition: Lands can be acquired, in fee, from willing sellers, at project cost, then
retained in Federal ownership They would be managed under the existing cooperative
agreement or lease The estimated land cost is approximately $1,000/acre.

Option #2 Lease. of land Lands under flowage easement would be leased by the Corps of
Engineers from owners for management by the Service or the Department. Wildlife management
practices would be required on the land.

Option #3 Conservation Easements. Easements would resemble the Conservation Reserve
Program Easements being purchased by the Natural Resources Conservation Service The
Service would enforce the easements for tree plantings, wetland creation and buffers on the
Neosho River above and below John Redmond Reservoir

Option #4. The 13,737 acre Kansas Army Ammunition Plant near Parsons, Kansas is nearnng
closure. The U S.. Fish and Wildlife Service proposes to assume management of approximately
1,008 acres of mixed hardwood ripanan forest and 515 acres of native bluestem praiie grassland
that are being declared excess government property In addition to the grassland and forest the
broad flood plains along Labette Creek and the Neosho River support or could support a variety
of wetland vegetation.

The Service intends on accepting land from the Plant under Public Law 80-537 at which time it
will become Service property administered by the Flint Hills NWR through a no-cost transfer
from the U.S Army.

There are opportuuities on the Plant site for increased management of ripanian forest, wetland
enhancements, or potential for wetland development/creation to benefit wildlife. The Service
wilt accomplish these goals over the life of the project (perpetuity) on an incremental basis
through our own budget initiatives There is an opportumty to accelerate management, and
enhancements however, through initiation of mitigation measures deemed appropriate for losses
incurred at John Redmond Reservoir.

Mitigation could take the form of small wetland enhancements, development or creation of
wetlands at appropnate sites, forest stand improvements and assumption of operation and
maintenance cost at this satellite facility. Operation and maintenance cost are assumed to be
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approximately $2 I/acre/year for the 1008 acres of woodland on the site

The advantage to implementation of mitigation at thus site are 1 ) No initial land cost, 2 ) Land is
relatively free of flooding (not within the John Redmond flood pool), 3.) The site is within the
Neosho river basin, 4 ) Service personnel would manage the resource as part of the Refuge
System, 5.) Public access would be assured, 6 ) Management activities could commence upon
land transfer, 7 ) Management of an existing woodland is preferable to planting trees m cropland
and waiting for them to mature

0

Option #5 Wetland Creation on Refuge lands: The loss of the Strawn Marsh, dike and out let
works and the Goose Bend Marsh, dike and outlet works and fiinge palustrine wetlands within
the 1039 and 1041 contour will by and large be accomplished by converting cropland within the
refuge boundary to wetland The cost of wetland development is approximately $ 1,800/acre
(U S Army Corps of Engineers 1997) At a bare minimum 243 acres will need to be replaced/
developed at a cost of approximately $435,000
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STATE OF KANSAS

DEPARTMENT OF WILDLIFE
Operations Office
512 SE 25th Ave

Pratt, KS 67124-8174
Phone £620) 672-5911 FAX- t620) 6T

10 April 2002

Mr William H Gill, Field Supervisor Ref. D4.0201
U S Fish and Wildlife Service Coffey
Kansas Field Office Track- 20000423
315 Houston Street, Suite E
Manhattan, KS 66502-6172

Dear Mr Gill-

We. are responding to your request for our formal letter of concurrence regarding the final copy of
the Fish and Wildlife Coordination Act Report for the John Redmond Reservoir water supply
reallocation The reatlocation consists of raising the conservation pool from 1039 NGVD to 1041
NGVD When carried out, the project will inundate 556 acres including 116 acres of Otter Creek
Wildlife Area

We agree in principle with the recommendations made in the report to be considered in the Corps of
Engineers Biological Assessment You addressed the species and habitats that we mentioned in a
previous letter to the Tulsa District Corps of Engineers and our previous comments on the draft
report We agree that the action likely should not significantly adversely affect those species
mentioned in previous reviews beyond existing conditions We concur with your xecommendanons
because you have addressed the species of concern, addressed habitat losses and mitigation
recommendations, and have coordinated and included recommendations by Department personnel
responsible for managing fish and wildlife resources and public lands in and around the reservoir

If you have any questions, please E-mail Chris Hase with our Environmental Services Section staff
at chrnsh@wp stare ks us or call him at extension 198 Thank you for the opportunity to make these
comments.

Sincerely,

Keith Sexson
Assistant Secretary for Operations

KS ch

xc KDWP, ESS
KDWP Reg. 5 F&W Sup., Tiemann
KDWP Reg 5 Pub. Land Sup, Blex
EPA, Schafer
KDHE, Mueldener
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Species In Need of Conservation Known or Likely to
MOccur in

Coffey County, Kansas

Black Tern - CbMidonias niger (Linnaeus)

Blue Sucker - Cycleptus elongatus (LeSueur)

Bobolink - Dolichonvx oryzivorus (Linnaeus)

Cerulean Warbler -Dendroica cerulea (Wilson)

Fawnsfoot Mussel - Truncilla donaciformis (Lea)

Golden Eagle --Aquila chrysaetos (Linnaeus)

Gravel Chub - Enmystax x-punctatus (Hubbs and Crowe)

Prairie Mole Cricket - Gryllotapa major (Sauss)

Red-Shouldered Hawk - Buteo lineatus (Gmelin)

Short-Eared Owl -Asiofiammeus (Pontoppidan)

Spike Mussel -Elliptio dilatata (Raftnesque)

Wabash Pigtoe Mussel - Fusconaiaflava (Rafinesque)

Wartyback Mussel -Quadrula nodulata (Rafinesque)

Washboard Mussel -Megalonaias nervosa (Rafinesque)

Whip-Poor-Will - Camprimulgus vociferus (Wilson)



115-15-2. Nongame species; general provisions

(a) The following are nongame species in need of conservation within the boundaries of
the State of Kansas.

(1) Invertebrates

Cylindrical papershell mussel, Anodontoidesferussacianus
Snuffbox mussel, Eptoblasma tnquetra
Wartyback mussel, Quadrulda nodulata
Spike (lady-flnger) mussel, Ellipitio dilatata
Wabash pigtoe mussel, Fusconaiaflava
Fat mucket mussel, Lampsihs radiata conspicua
Yellow sandshell mussel, Lampstlis teres
Washboard mussel, Megalonaias nervosa
Round pigtoe mussel, Pleurobema coccineum
Squawfoot mussel, Strophatus undulatus
Fawnsfoot mussel, Truncilla donaciformis
Deertoe mussel, Trunctlla truncata
Ozark emerald dragonfly, Somatochlora ozarkensis
Gray petaltail dragonfly, Tachopteryx thoreyz
Prairie mole cricket, Gryllotalpa major

(2) Fish

Banded darter, Etheostoma zonale
Banded sculpin, Cottus carolinae
Black redhorse, Moxostoma duquesnei
Blue sucker, Cycleptus elongatus
Blacknose dace, Rhinichtys atratulus
Bluntnose darter, Etheostoma chlorosomum
Brassy minnow, Hybognathus hanlansont
Gravel Chub, Erimystax x-punctata
Greenside darter, Etheostoma blennioides
Highfin carpsucker, Carpiodes velifer
Northern hog sucker, Hypentelium nigrcans
Ozark minnow, Notropis nubzlus
Plains minnow, Hybognathusplacitus
River darter, Percina shumardi
River redhorse, Moxostoma graczle
River shiner, Notropis blennius
Slough darter, Etheostoma gracile
Speckled darter, Etheostoma stigmaeum
Spotfin shiner, Cyprinella spiloptera
Spotted sucker, Minvtrema melanops
Stippled darter, Etheostoma punctzlatum
Tadpole madtom, Noturus gyrmnus



(3) Amphibians

Red-spotted toad, Bufo punctatus
Northern crawfish frog, Rana areolata circulosa

(4) Reptiles

Alligator snapping turtle, Macroclemys temminckcii
Rough earth snake, Virginia striatula
Western hognose snake, Heterodon nasicus
Eastern hognose snake, Heterodon platirhinos
Timber rattlesnake, Crotalus horrdus
Glossy snake, Arizona elegans elegans

(5) Birds

Bobolink, Dolichonyx oryzivorus
Cerulean warbler, Dendroica cerulea
Curve-billed thrasher, Toxostoma curvirostre
Ferruginous hawk, Buteo regahs
Golden eagle, Aquila chrysaetos
Short- eared owl, Asioflammeus
Henslow's sparrow, Ammodramus henslowdi
Ladder-backed woodpecker, Picoides scalaris
Long-billed curlew, Numenius americanus
Mountain plover, Charadrius montanus
Chihuahuan raven, Corvus cryptoleucus
Black tern, Chlidonias niger
Black rail, Laterallusjamaicensis
Red-shouldered hawk, Buteo lineatus
Whip-poor-will, Caprimulgus vociferus
Yellow-Throated warbler, Dendroica dominica

(6) Mammals

Eastern chipmunk, Tamias strtatus
Franklin's ground squirrel, Spermophdusfranklini
Pallid bat, Antrozous pallidus bunken
Southern bog lemming, Synaptomys cooperz
Southern flying squirrel, Glaucomys volans volans
Texas mouse, Peromyscus attwateri
Townsend's big-eared bat, Plecotus townsendii pallescens
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Neosho 500-Meter Inventory Chart

The database includes 145 reported or documented sites and surveys within 500 meters of
the Neosho River channel, from the John Redmond Reservoir in Kansas (Redmond Dam
USGS Quad) to the Neosho entry at Grand Lake in Oklahoma (Miami SE USGS Quad).
It includes those mitigated or reported as destroyed It also includes all General Land
Office (GLO) sites that were indicated on the source maps.

Sites are organized by county, then quad map, then site number for ease of reference.
Chart abbreviations are as follows-

SITE # Special abbreviations are:

RSS Survey = Schrrnts, Larry J, (1973) An Assessment of the Prehistoric
Cultural Resources of the Neosho (Grand) River Valley and an Evaluation of the
Impact of the Proposed Riverbank Stabilization Project DACW56-73-C-0240.
University of Kansas Museum of Anthropology, Lawrence.
OIRRS-OT1O = Oklahoma Historical Society (1958) "Oklahoma H-istoric Sites
Survey," Chronicles of Oklahoma 36-282-314 (OT10 refers to Ottawa County
listing no. 19)

ELEV/fi Elevation of the site as indicated on the USGS quad map

EAC/ft Estimated elevation or vertical distance of the site above the Neosho channel

ASI? Is the site area subject to inundation9

DIST to NEOSHO/m Distance of the site in meters from the Neosho channel

INVEST FU? Was the site investigated fixst hand? Most citations refer to individual
site or survey reports included in !he Appendix Exceptions are

King (1993) =King, Joseph E. (1993) Spans of Time Oklahoma Historic
Highway Bridges Center for Historic Preservation & Technology, Texas Tech
University
OURS = see citation above

RISK? Risk assessment takes into account all locational factors that may affect site
preservation

PRIORITY Where preservation risk potential exists, sites are assigned "high" or "low"
priority values, which also takes into account the known physical integrity and apparent
significance of a site, or recommendations by principle investigators for further action



Site and Survey Reports

Site reports are organized numerically according to county:

AN = Allen County
CF = Coffey County
CG = Craig County

CH = Cherokee Countu
LT = Labette County
NO = Neosho County
OT = Ottawa County

WO = Woodson County

Survey reports follow the site reports and are organized numerically.
Specific site locations are not referenced in this inventory chart and may be found
in the Confidential Appendix submitted with this report.
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Neosho Shaw 14NO390 900-10 20 No 450 since 1930 5nPvate collecton Histtc No
Neosho Shaw 14140397- M•ItSSING 890 10 No 1N FILE REQUESTED 8-10-01 Oeutt __l

Neosho Shew 187' GLO 1 885 5-10 No 1Nne Structure Hlistonr Posibly - LoW
2 ocNcupation levelS u b n7 one with heartoA

Nsesh. Erie 14NOSIRSS Surv'ey 1870 0(.10 Yes 11 1 R73 (Sc~hmits) one with points JArhafe? lyet; High



6 occupation levels In bank gord roughened

Neosho Sne 14NO7TRSS Survey 870 0-10 Yes 0 1973 (Schmit•) sherds. bone Woodland? other? Yes "i

Occpauro.rl lvel irt bank. animal bone, burted

Neosho Erie 14NIB/RSS SurEvay 860 0.10 Yes a 1973 (SimRtS) earth and charcoal Unassigned Yes High

Neosho En•r, 4NRM SS 5"srr 5ot Q-10 Ns ra I,3 'S7 ,Smnt't ,Sone -itl"a hearth in k Ufleynasslaned Yeas Low

450, 50 from Pottery. points, scrape ymancs musker bori Contral Plains Phntn,

Iteotsho Elie 14,40373 870 1Q No 1sibabulr Nol- (ep,'rtci 1t7rt 1 bead (collection) HistoTlc No
Central Plains Phase

Neosho .ne 14NO374 070 10 No 200 No- reporied •n 1971 Same specs as 373 above (arivate colleollon) H-istonc ,, DoubtMl

Neosho One Survey B308 800-70 0-10 Yes 0-150 1990 Phase 2 (Wirkuhlob Nori No mltlaled
PointS. scrapers linruen, cello, guin Sftln horn '

Neosho South Mound 14NO334 690 50 No !300 No- rep ile0 1971 Pnvate collertson Archaic and HIntorlc No

50 pan In borrow Hearths and mldder exposed with IlIhico and Yes. borrow pit next to

N09sho Soutn Mound 14NO34 855 15 Yes pit 1980 y%4tty) bona F CeramiJcCuesta Phase and rem HIgh

1994 partally excavated in Seccndary bunals wilh human bone 1 bilace %es. ban- erosion wit

Neosho South Mound .14NO398 840 0-10 Yes 0 lbank (Thies) waste flakes Archaic or Woodland destroy High
Deotlage, cores rtemmerstones. burned Stone, No, and eemaed

Labotte McCune 1LT1 8560 20 No 150 1983 1962 ffhies) leveled mouno ? Unassigned des-royed

Labelte McCune 14LTI 1/RS Survey 820 0-10 Yes 0 1973 (SchmilS) Charcoal burned eaer', hearth .n atre"n banki Unassigned Yes Low

Laoegle McCune 14LT12IRSS Survey 20 0.10 Yes 0 1973 (SchImil) Charconl and mussel shell In slream bank Unassigned Low

Labetle McCune 14LT330 625 10 Neo 125 1977 (Siten Flakes (and portnry i pinvate colleaten?, E Ceramic Doubtful Low

Labelle McCune 14LT100 830 0-10 Yes 0 No- reported in 1982 2 glass beads In prvate collecten Historic Yes

Laettee McCune Survey 693 820 0-10 Yes 0-200 7 Phase 2 Ave Non - -lgale

Labette McCune SurveIi 1134 620-40 0-20 Yes 0-200 .1082 Plae(hies) None MPdgated

Labette McCune 1878 GLO 850 30 No 475 ' None Struclure Hitoric No
Occupation level in b•nk scrapers. gnnding

Libehee 3,swage 14LT6IR/S Survey 8to 0-10 Yes 0 1973 ISchrnrdlQ slabs, dtagnosc points Archaic Yes" High
2 occupation levels in bank w/ charcoal nlekaB

Labrete O 14LT10/RSS Survey 810 0-10 Yes 0 1973 tSchmlls) anu Oornt oI surfac Unassigned Yes" Low

Projeile pools, ecrapors, monas, pottery

Labedle 1seo .4LT346 B10 20 No 200 1901(Downum) dtaub human l.zzth , M Carb.noc1Porrgna No
ProlseUle points, scrapers, drills, pottery

,ebette Oswego 14LT246 820-30 20-30 No 250 19g8" 1984 (Rowlionn ,/rouletbrng Pon'ona or Histodt Osega No

Lefle Oswego 14LT349 620 20 No 100 1981(2Downunl 2 poroeoble points, flakes blfaces Unasslined No and sIle d•stroyed
:- t L ~Archatie(C-14 3480±170 Ysttig

Labefne Oswego 14LT355 600 0-10 Yes 0 1a91 Plhase 2 (Weston) Beertneiwater leel rfJectllpolnt s0,811ev SP) recommended" High

1996 Phase 2 (Thies) with pit Pottery in ub S-cllom Lhe pro leocfle pIOIn.

Laborta Oswego 14LT300 820 10 Yes 0 excavation burned sone M CGsareroipoomona Mi1:ttetal & destroyed

La,'etle Oswe o Sure 6B132. ,O 10 No 0-300 1982 Phase Erogan ) None _i__god

tabelle Clhetope 1878 GLO 810 20 No 400 None .tructure ' Histoic . N
Ocoupabon level in bank choiOces flakes 2

Cherokee 1.swaoo 14CH80/RSS Survey 790 0-10 Yes 0 1973 (Schmtsol dllagnoslc ponins Archaic Yes " High
Occupation level in bank 2 sapers., burned

Cherokee Oswego 14CH61/RSS Survey 790 0 10 IYs 0 1973 (Schmdt stone _Aicliar? Yes Low

Cnerokeeoo Oswgeg I4CH62/RSS Survmy 790 0-10 IYes 0 1 mlfe ,Then ociJpatan level in bank Unesslgned Yes Low

5330.25 from 1981 (Downurn) and colleclorn Ffojectile points cle.rtago, scrapers, oil0S, No, but good potential eor

Ciaok5aii Oiwega 14CH380 610 20 No Itbutary in 1970's burned stone Ar 1c1 to Pomnone? excavedon
Dabilage, same hoot altered, 6uoed _rock (no

Cherokee Oswe . 14CH3886 Survey 6451 600 10 INo 40 enarmarsn 1990 Phase 2 MWulIkul'e) diagnostlcs) "UJnasslgned Doubtful
Too, but no -acon

'Cherokee Chatopa 140H63h5SS Surveq 790 010 lye$ 0 1973 Schrrilis Stone lined hearti In bank Uneassgrned recommended

1880 (Starn), human teeth

Cherokee Chelopa 14CH368 790 10 No 30 reported 1937 Fresno point mano scraper hematste, shell M Caramic.,Pomona Possibly High

Cherokee . hilop) __ 14CH367 830 40 No 300 l80 (Stein) Flint chips Unassigned No
"' 'Possibly, but road there

Cherokee Chotopa 1878 GLO 800 10 No 50 None IStructure I-•an'.c now

Uh-arokee chesopa 1876 GLO 2 780 10 No 10 None Sttormre Htatonc Possibly Low

2 numan skulls and projectile points- plowed

780 10 No 500 No- reogated in 1903 Mound? Ný

Craig Welch N
Cig WeItc N. latejla~ro -

LStvructire



Cra•g Weyi., 169` GL 03 770 0-10 yes to No Sawmit Hilstoric Yes High
.rail Welch N 1 0.B GLO 4 775 5-10 No 30 No Structure HISI¢na PoI'Dbly Low

Craig ,Alarn NM 1893 GLO 5 760 0-10 Possitbly 20 No Struture ,Hiscnc Ye7 Hiiih
Craeti ,iia• NW 18698 GLO 6 710 - 10 NJ 40 No Stnutura Hisronri Poassiby Low

500, rl iowland
Craig Miam i NW 1908 GLO 760 0-10 Possibly marsh No Structure Historic Ooubtful

350 tPoaroa•bvo
Otawa Miami NW 3,OT74 75D 0-10 No lake 193 jMacki Oebllace Qround stone Unass fned prehislonc [Ioubtful
Ottawa Miami NW 340175 765 15 No 500 1663 Mari_) Debla Unass tned pethlsro~ri No

aDouttful, aseesamaenl
Ottawa Miarm• NW OD7T5EO060N451C004 765 15 No 0 1993 (IKng) 2001 (SHPO) Prall Luaouqh iyIp arif;a 1901 NR e.1, oblw Nstonc needed MInh
Ottawa Maami SW Survwa 141805 740-70 0.30 No 0-2200 1989 (Hadley) None , Ihiatea

posslb8 assett smaRmt
Oltawa Miami SE ODT58N4590E0160005 761 21 Yeas 0 1•93 tKIr) 2001 ISHPO) Mi.xedtruss,-tpebtidon, 1015. NR etOglle Historic eeded h

No Col esoro.gty raportei in' Cstas, scr65, srapers lancetst1W projeasri u
Ottawa Miami SE 3400I1 7860 40 No -90 189 - dor alao) --- esi pOa stosi No

1977 ISaur•irs snr
Ottawa Miami SE 24016 830 go No 1110 Burkhalte.r-s Ccoma-nj roeodle Pmint and tlkm debrs iPrOtbaty ArCthgIc NO

Co.. . . .res bitace Gary-type pcojectla ponit
Ottawa Mami SBE 340192 630 90 WNo 300 1999 (Rict0 por arai Probably Araic No

100 20 iaomr
Ottawa Miamsi SO 1698 GLfO 7 750-60 10-20 Yes 1l4utrv No Structure . .Isloric Possibly Hioh

I 453ý, 715 from

Otana Miami SE 1668 GLO 8 760 20 Near ,rlbutary No Structure Historc PosiOIly Low
Oltawa Miami SE 16698 OO 9 760 20 Near 200 No Siocture _inions PHisory Low

300 0Trom

Ottawa ZettSE 1898 GLO 10 760 20 Near titbutar No SruJctura Historts Po00bly Low
1958 (OKi Hislonc Silos Moses Pooler Trotrivtrg Post and Post 010,

Oltawa Miamii SE 1608 GLO 780 40 No 600 Survay) 1882 Historic No
1958 iOF Historic S1tos

Ottawa MiarmiSE O)HHS-OTI0 740 D0 Yes 0 Survey) Pooler Ferry 1870 Old Mit•irtTray l Iroaing Historic Yes Hilh
Ottawa MlamISE 169g LO 810 70 No 450 No Sirsture J PaAAor isatcric NO

400,150 Vo1m

COlawa Miatrs E 1890 GLO 778 30 No oxbow lake No Structire Histoi , No
Otawa Miam) 58 18998 GLO11 760 20 Near ED No Stricture Histooc soolbi' Low
Ottawa 00M0 5E 1839 GLO 770 o0 No 53 NO Sitnjcteu J Garret_ tt"aoIc Nlo
Oneae MiamiSE 169601.0 790 50 No 379 IN Stahmture, FiM Consot iHtItoric No
OtA',a Miami SE 1898 GO U 12 T40 0 Yes 20 Na ar ta FeR Historic yas High
Otits Mami 50 1898 GLO 13 750 t10 Yes 350 No - StruJcture Historic Yta fli h
Otaawa Miamt SE 1698 GLO 14 740- 0 Yes 0 NO Sisllum istoti: Yes 0 h
SOttawa MtamiO-- 1698 GLO 15 740 0tYutu0 No 500 (tOfmNE ofatcva) aislouic Yes High

Ottawa - Miami SE 199 31.•0 16 750 10 Yes 200 No Structure Minions Yao -lg t

Notes. Suivae iepoft am cited where , "Stamred sites located In Cutbank are&n
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Nominated JRL Sites

The nomination of JRL sites 14CFIOI, 14CF102, 14CF103, 14CF105, and 14CF3 11/313 to
the NRJP will be based on evaluation guidelines Criteria A and B (36 CFR 60.4). Criterion A
applies to properties associated with events that have made significant contributions to the
broad patterns of history. Criterion B applies to properties that have yielded or are likely to
yield information important to history or prehistory. The properties include undocumented
archaeological deposits that may, in addition, support eligibility under Criterion C, properties
that embody the distinctive characteristics of a type, period, or method of construction (Little
et al. 2000:19)

Historic archaeology in Kansas generally, and in Coffey County specifically, has not received
the attention or commitment of resources commensurate with prehistoric research. This
assessment can only be amplified in the case of one historic adaptation type-rural settlement.
Very few farmsteads in Kansas have been documented through excavation, the result being a
lack of suitable comparanda for research un any given locality (Lees 1996:140-47) For this
reason alone, further investigation of JRL sites might be warranted.

Research conducted in concert with the field evaluation suggests that the JRL farmstead sites
have potential to yield information relevant to national, state, and local contexts. For example,
while on campaign, Susan B. Anthony and her associates were, in 1867 and 1868, hosted in
Ottumwa, the small town (no longer m existence) immediately north of the sites that served
the rural community (Lane 1985.78; Burlington Daily Republican: July 4, 1868). Five local
women have been identified as the first women to vote in the United States, some 45 years
before the franchise nationwide (Atherly 1982.308). A local resident also received
Exodusters, part of a planned black migration from the South, into his care during the
Reconstruction (Burlington Weekly Patriot. May 15, 1979). More generally, the sites may
contain important information concerning the expansion of white settlement into what was
then known as Indian Territory.

At the state and local levels, at least one of these farmsteads (14CF102) represents the first
permanent dwelling of one of the earliest settlers in the Otter Creek community, then in the
timbered Neosho Valley. Unlike the sod-house frontier of western Kansas, the lifeways of
these first residents, their homes, customs, and agricultural practices, have scarcely been
documented. Extensive informant interviews, including direct descendants of properties under
evaluation, have made it possible to produce detailed histories of the people who lived in
these farms. Thomas Arnold, for instance, built 14CF102 for his residence and cooper trade,
which initially supplied barrels for a nearby still. This activity in turn bears some relevance to
the contentious lustory of prohibition in the state (Shortridge 1995:198). The interest and
research generated by local historians, museums, and descendants of the JRL settlers
underscores the importance of these resources to the present community.



These sites are part of what may be considered a historic archaeological district, in being part
of a rural village, being united historically by physical development, and being a collection of
habitation and limited activity sites (Little et al. 2000:43-44). With the exception of
14CF311/313, all the sites are believed to have been farmsteads in their initial phases. The
sites represent different phases of community development. Limited excavations at 14CF 101
and 14CF102 have been able to document structural change, and possibly function, of these
sites over time. In total, the district represented by these individual sites provides an
opportunity to trace, not only the history of the community, but the evolution of a ctiltural
landscape and identity of place in this region pf east-central Kansas (Veregge 1995:118).
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Wes tar Energy.

January 31, 2007

Mr. Kenny Kessler
Special Agent, Law Enforcement
U.S. Fish and Wildlife Service (USF&WS)
P.O. Box 8729
Topeka, KS 66608

Dear Kenny,

This letter is sent to transmit information to you on Westar Energy's 2006 bird mortalities
resulting from electrocution or collision with our structures. As required by our Avian
Protection Plan (APP), each incident was evaluated to determine the cause of death,
which, if any corrective actions should be taken, and if other adjacent structures have
similar configurations and require similar changes. Corrective actions are noted in the
"Dispositions" column.

As is also provided for in our APP, we evaluated two potentially high use areas in 2006.
The first was the construction electrical loop associated with Wolf Creek Generating
Station. Because this station sits on a peninsula, waterfowl and associated raptors were a
potential problem. We made changes including increasing line separation, center phase
cover-ups, and insulating guy wires. The second area evaluated was a 12 KV line
upgrade near the Neosho River at Hartford, Kansas. Because this ran perpendicular to
the river, collisions with these 3 phase conductors and high static wire were made more
likely. Accordingly, we will place bird flight diverters along the conductors and static
wire to make them more visible when work concludes in 2007.

We appreciated working with you in 2006. Please call me at 785/575-8115 if you have
ideas, questions, or concerns.

Sincerely,

Brad Loveless
Manager, Biology and Conserv. Programs

Enclosure

Cc: File X80.10

122 SW 2nd St /P0. Box 889 /Topeka, Kansas 66601-0889



2006 Avian Mortalities/Nest Relocations

Date Bird/Nest Location Disposition
1/6/06 Bald eagle Energy Center Cooling Lake, Bird was missing feet and tail and was thoroughly

Labette Co. depredated. No cause of death was apparent.
1/7/06 Owl 3255 Hoffman Lane, Pottawatomie Next to chicken farm. Arrestor position was changed

Co. and insulated wire was added to transformer.
2/1/06 Owl Jefferson Rd., first pole west of Wires from transformer and all poletop jumpers were

S11th, Wichita, Sedgwick Co. changed to insulated wires.
2/18/06 Hawk 1203 Wabash, Sedgwick Co. Transformer pole completely refrained and insulated.

wire installed.
4/21/06 Mallard 1764 N. Emporia, Wichita, Drake mallard flew in to a conductor mid-span.

Sedgwick Co.
6/19/06 Owl 7902 S. Grove, Haysville, Insulated wire installed on the risers at each

Sedgwick Co. transformer location for the whole switch section.
6/19/06 Juvenile Bald Eagle Tecumseh Energy Center, Autopsy indicated no burn marks but severe fractures:

Shawnee Co. Appears it was hit by a passing train.
6/25/06 Red-tailed Hawk One pole north of Barton Rd. on Hawk killed on bushing, so squirrel guard and center

Walnut Creek, Riley Co. phase bushing cover installed.
7/11/06 Owl with Bluejay 4' and Spruce St., Miltonvale, Raining at time of electrocution. Owl landed on pole

Cloud Co. top. Cannot guard against wet poles.
7/24/06 Canada Goose Lawrence Hill Sub, Lawrence, Canada goose collided with structures in this

Douglas Co. substation. No corrective action.
7/28/06 Hawk 3 miles north of Elk River Sub., Hawk went phase-to-phase on 3 phase horizontal

Elk Co. construction. Center phase was moved to pole top for
better separation.

8/21/06 Turkey Vulture 2 'A miles north of Oneida Jct., Turkey vulture flew into conductor. Collision.
Nemaha Co.

8/28/06 Five Cowbirds 166 St. Sub., Leavenworth Co. Cowbirds got close to a high voltage substation switch
and electrocuted simultaneously.

9/3/06 Canada goose 1100 Block of N. Hoover, Wichita, Canada goose collided mid-span with 3-phase line.
Sedgwick Co.

10/20/06 Owl 1335 US Hwy. 59, Allen Co. Transformer and phase jumper wires insulated.
Squirrel guard and arrestor cutout cover installed.

11/3/06 Two red-tailed hawks 151st St. and Hwy. 169, Johnson Two hawks electrocuted. Insulated wire was installed
Co. on all arrestors and insulated covers over all jumpers.

11/14/06 Bald Eagle 13O0t St., Eureka, Greenwood Co. Bald eagle collided mid-span with 3-phase line and
was electrocuted. Occurred at dusk. Believe that this
bird was being chased by another adult eagle.

12/18/06 Red-tailed Hawk 25t and Kiowa, McPherson Co. Electrocution on double dead end structure. Arrestors
removed, insulators installed for jumpers, and an
insulated guy strain installed on the anchor.

I



A36



I
A
G
E
D

8
/

0

0
5

DOCUMENT CONTROL NUMBER

WCEM-05-006

DOCUMENT REVISION
1

STORMWATER POLLUTION

PREVENTION PLAN

for

WOLF CREEK NUCLEAR OPERATING CORPORATION

WOLF CREEK GENERATING STATION
P.O. Box 411

Burlington, Kansas 66839

July 2005

APPROVED:
Supervisor Regulatory Support

RELEASE DATE: tiC-o z --55-,-OS



IM
A
G
E
D TABLE OF CONTENTS

U Section Title PageQ

FOREWORD 1

GENERAL INFORMATION AND CERTIFICATION 2

o 1.0 POLLUTION PREVENTION TEAM 3

1.1 Duties and Responsibilities 3

2.0 SITE ASSESSMENT 5

2.1 Site Maps 5
2.2 Description of Exposed Significant Materials 7
2.3 Past Significant Spills or Leaks 9
2.4 Storm Water Sampling Data 9
2.5 Identification of Non-Storm Water Discharges/Dry Weather Flow Sources 10
2.6 Assessment Summary 11

3.0 BEST MANAGEMENT PRACTICES 13

3.1 Good Housekeeping 13
3.2 Preventive Maintenance 14
3.3 Visual Inspections 14
3.4 Spill Prevention and Response 16
3.5 Sediment and Erosion Control 17
3.6 Management of Runoff 18

4.0 TRAINING 19

5.0 REVISIONS 19

6.0 SITE SURVEILLANCE 19

7.0 RECORDS 20



I
A
G
E
LD FOREWORD

0
This Storm Water Pollution Prevention Plan (SWP3) has been prepared pursuant to Title 40 Code of

/' Federal Regulations Part 122.26, which requires a plan for all storm water discharges that mighto inadvertently discharge pollutants into waters of the United States.2
This SWP3 is a formalized statement of designs, instructions and procedures that have been in effect and

2 tested through the years and have been demonstrated effective by the fact that Wolf Creek Generatingo• Station (WCGS) has no extended history of storm water pollutant discharges from its facilities.0
Wolf Creek Nuclear Operating Corporation (WCNOC) is aware of the need to protect the environment
from storm water discharges that would be detrimental to public water supplies, the preservation and
propagation of desirable diversified aquatic life, agricultural and industrial uses and other beneficial uses.
In order to assure that pollutants will not be discharged from WCGS, careful attention has been given to
design and operation of equipment and facilities. WCNOC management has total responsibility for the
proper operation and maintenance of the facilities and for making the proper engineering judgments
related to the efficient operation of the facilities. As part of these responsibilities, the plant management
provides supervision and ongoing training to responsible personnel. Operational instructions and orders
that include procedures for handling, storage and disposal of various chemicals and materials have been,
and will continue to be, an integral part of employee training. In addition to the SWP3, the WCGS
Environmental Protection Plan and WCGS operational procedures are continually reviewed and modified
as needed. A staff of engineers and technical specialists also complements WCNOC management.
WCNOC technical specialists include members of the Environmental Management Group, who possess
special training in the areas of environmental surveillance, regulatory compliance and hazardous
materials management.

This SWP3 will be reviewed on a 5-year basis. In addition, whenever a major change in facility design,
construction, or operation occurs which materially affects the facility's potential for the discharge of
pollutants, the SWP3 shall be amended to reflect those changes. Anytime at which the SWP3 undergoes
such change, it is required that a Kansas licensed professional engineer certify that the plan has been
amended in accordance with accepted engineering standards. The SWP3 will be kept at WCGS in the
technical files of the Environmental Management staff. A copy of the SWP3 shall be sent to Document
Services as a non-QA record in accordance with procedure AP 15A-003, "Records". A copy of the plan
shall also be sent to Document Services in accordance with procedure AP 15A-002, "Control of
Documents", for incorporation into the WCNOC Environmental Permits and Plans Manual. While the
SWP3 is available to the Environmental Protection Agency personnel for onsite review, it is requested
that any correspondence regarding SWP3 for the WCGS facility be directed to Bob Hammond,
Supervisor Regulatory Support, PO Box 411, Burlington, Kansas 66839, (620) 364-8831, extension
4059.

Page 1



GENERAL INFORMATION AND CERTIFICATION

0
8 1. Name of facility: Wolf Creek Generating Station/

Ij 2. Type of facility: Pressurized Water Reactor Nuclear Power Plant2
. 3. Location: 1550 Oxen Lane NE, Burlington, Kansas 668392

f 4. Operator:

Wolf Creek Nuclear Operating Cornoration

PO Box 411

Burlington, Kansas 66839

5. Designated person accountable for storm water pollution prevention at facility:

Bob Hammond
Supervisor Regulatory Support

MANAGEMENT APPROVAL

This Storm Water Pollution Prevention Plan
will be implemented as herein described.

Signature: QL& ,

Name: Kevin J. Moles

Title: Manager Regulatory Affairs

CERTIFICATION

I, /? Jtcd- awV645K hereby certify that I have examined the facility, and being familiar with
the provisions of 40 CFR, Part 122.26, attest that this Storm Water Pollution Prevention Plan has been
prepared in accordance with good engineering practices. ..

Page 2



1.0 STORM WATER POLLUTION PREVENTION TEAM
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The storm water pollution prevention team was assembled to facilitate the design and implementation of
the Storm Water Pollution Prevention Plan (SWP3) for the Wolf Creek Generating Station. This section
outlines the emergency contacts for the plan and the pollution prevention team members.

Table 1. Wolf Creek Generating Station Plant Information

Storm Water Pollution Prevention Plan

Emergency Contact: Control Room Work Phone: (620) 364-8831 ext 4800
Title: Shift Manager
Primary Contact: Bob Hammond Work Phone: (620) 364-8831 ext 4059
Title: Supervisor Regulatory Support
Secondary Contact: Ralph Logsdon Work Phone: (620) 364-8831 ext 4730
Title: Senior Environmental Biologist
Type of Manufacture: Nuclear powered electric generating facility

Operating Schedule: Continuous

Number of Employees: 1000

NPDES Permit Number: I-NE07-P002

1.1 Duties and Responsibilities

The Wolf Creek Generating Station Pollution Prevention Team duties and responsibilities are described
below in Table 2. This team was assembled to assess and develop a plan to control storm water
pollution.

Table 2. Pollution Prevention Team

Leader Responsibilities
Manager Regulatory Affairs Overall responsibility for the development and administration of the Storm Water Pollution

Prevention Plan (SWP3).

Members Responsibilities

Supervisor Regulatory Support Responsible for the interpretation of regulations and inspections by government agencies.
Primary coordinator for spill cleanup. Responsible for inspections and record keeping in
area of his control.

Manager Chemistry/Radiation Responsible for assuring that chemicals used by his/her group are stored properly and that
Protection or designee any work which can pose a storm water pollution risk are done in accordance with the

SWP3. Oversee general "Good Housekeeping" practices and notifies primary coordinator
when chemical activities may affect storm water runoff.

Superintendent Mechanical Responsible for assuring that chemicals used by his group are stored properly and that any
Maintenance or designee work which can pose a storm water pollution risk are done in accordance with the SWP3.

Oversee general "Good Housekeeping" practices and notifies primary coordinator when
maintenance and/or construction activities may affect storm water runoff.

Page 3
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Superintendent Electrical Responsible for providing assistance with cleanup of spills involving electrical equipment.
Maintenance or designee Responsible for assuring that chemicals used by his group are stored properly and that any

work which can pose a storm water pollution risk are done in accordance with the SWP3.
Oversee general "Good Housekeeping" practices and notifies primary coordinator when
operational activities may affect storm water runoff.

Manager Operations Responsible for assuring that chemicals used by his group are stored properly and that any
or designee work which can pose a storm water pollution risk are done in accordance with the SWP3.

Oversee general "Good Housekeeping" practices and notifies primary coordinator when
operational activities may affect storm water runoff.

Supervisor Warehouse Responsible for maintaining stock of materials needed for spill cleanup.
or designee
Supervisor Vehicles-Facilities Responsible for providing assistance with cleanup of spills that occur outside the PAB.
Maintenance or designee Responsible for assuring that chemicals used by his group are stored properly and that any

work which can pose a storm water pollution risk are done in accordance with the SWP3.
Oversee general "Good Housekeeping" practices and notifies primary coordinator when
operational activities may affect storm water runoff.

Superintendent Maintenance Responsible for providing assistance with cleanup of spills that occur inside the PAB.
Support or designee Responsible for assuring that chemicals used by his group are stored properly and that any

work which can pose a storm water pollution risk are done in accordance with the SWP3.
Oversee general "Good Housekeeping" practices and notifies primary coordinator when
operational activities may affect storm water runoff.

Superintendent Outage Responsible for insuring any planned outage work involving possible NPDES bypasses are
or designee properly coordinated with Chemistry and Environmental Management.
Engineering Responsible for engineering projects associated with the SWP3.

Page 4
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A site assessment was performed to identify potential sources of contaminants to storm water runoff.
0 The assessment was composed of the following six actions:
/(1) Development of a site map

(2) Description of exposed significant materials
(3) Identification of past spills and leaks .

2 (4) Identification of non-storm water discharges
(5) Evaluation of existing storm water quality data

2 (6) Summary of the site assessment0
0

2.1 Site Maps

Three facility maps were created to assist in identifying potential sources of storm water pollution. The
maps are located at the end of this section. Each map includes various levels of detail required by the
general permit. The details of each map are described in the following sections.

Site Map No. 1

This site map shows the topography of the area in which the SWP3 will control.

Site Map No. 2

This site map shows the general layout of the area. This map shows the waste generating areas and other
potential pollutant sources.

Site Map No. 3

This map shows the general drainage areas of the facility at Wolf Creek Generating Station. Drainage
from the Wolf Creek plant will flow to one of eleven outfalls: Firing Range, Ultimate Heat Sink,
Circulating Water Screen House, Baffle Dike A, Overflow Parking, Outfall 002, Hazardous Waste
Storage Area, West Lawn, Paint Shop-North, Circulating Water Discharge-South and Circulating Water
Discharge-North.

Each of the potential pollutant source and its outfall designation and area location is shown in Table 3.
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1. SITE MAP NO. 1 - AREA MAP SHOWING WOLF CREEK GENERATING
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E SITE MAP NO. 3- STORMWATER DRAINAGE LAYOUT
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Table 3. Designation and Description of Each Potential Pollutant Source

POTENTIAL STORM WATER POLLUTANTS

Designation [Source Description
Area Outfall Number I

Above-Ground Storage Tank or Oil Reservoir

8 P-76 Fuel Oil Storage Tank
6 P-9 Lube Oil Storage Tank A
6 P-9 Lube Oil Storage Tank B
6 P-9 Used Oil Storage Tank
6 P-9 Caustic Storage Tank-WM
6 P-9 Acid Storage Tank-WM

II C-1 Caustic Storage Tank-WT
II C-I Acid Storage Tank-WT
3 P-132 Concentrated Acid Storage Tank *
3 P-132 Circulating/Service Water Chemical Control Tanks

Oil-Filled Electrical Equipment

The Spill Prevention Control and Countermeasure Plan is a comprehensive document that describes the number, use and location

of the oil-filled electrical equipment at Wolf Creek Generating Station.

Fueling Stations

2 P-20 Kerosene Storage Tank
2 P-20 Unleaded Gasoline Pump and Storage Tanks
2 P-20 Diesel Fuel Pump and Storage Tank

Industrial Waste Management

9 C-3 Paint Shop
9 C-3 Sand Blasting Area

Loading and Unloading Areas

2 P-20 Vehicle Maintenance
2 P-20 Warehouse
6 P-9 Water Treatment Plant
I I C-I Wastewater Treatment Facilit
8 P-76 Fuel Oil Storage Tank
6 P-9 Used Oil Storage Tank and Drum Storage
7 C-4 Hazardous Waste Storage

Other Potential Pollutant Sources

2 P-20 Fire Protection Training Area
6 P-9 Powerblock
I I C-I North Laydown Yard

* Not in Use
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E 2.2 Description of Exposed Significant MaterialsU

The operation of Wolf Creek Generating Station as a nuclear power facility does not require extensive
0 out-of-doors use or storage of "significant materials" as defined by Title 40 Code of Federal Regulations
6Part 122.26(b). However it is emphasized that at each outfall below, when hazardous substances are

stored or utilized in a fashion that results in exposure to storm water, engineered spill control measures
are implemented. These measures include such things as dikes for storage tanks, sumps for major
transformers, impervious concrete pads with secondary containment for hazardous waste storage, and1
flow through oil separators downstream of major petroleum sources. Additionally, through procedural
control and inspections plant operators prevent the release of contaminated storm water from within spillo containment systems by verifying the absence of petroleum or hazardous substances prior to discharge.
Finally, the facility's extensive use of remote electronic sensing and manual operator intervention
prevents excessive loss of those significant materials utilized. Table 4 and the paragraphs that follow
specifically describe each storm water outfall.

Table 4. List of Storm Water Outfalls and their Impervious Surface Areas and
Area Drained Square Footage

Outfall Description and Number Area of Impervious Surface Total Area Drained
Firing Range (N/A) 26,137 ft.2  408,226 ft.2

Ultimate Heat Sink (P-20) 676,763 ft.2  1,684,666 ft.'
Circulating Water Screen House (P-132) 22,932 ft.2  66,248 ft3

Baffle Dike A (P-51) 215,413 ft. 2  1,048,587 ft.2
Overflow Parking (C-5) 0 ft., 232,050 ft. 2

Outfall 002 (P-9) 889,087 ft.
2  1,002,695 ft.2

Hazardous Waste Storage Area (C-4) 212,752 ft.2  290,108 ft.2

West Lawn (P-76) 89,376 ft.2  451,724 ft. 2

Paint Shop - North (C-3) 41,496 ft.2  323,232 ft.2

Circulating Water Discharge - South 60,237 ft.' 547,272 ft.2

(P-63)

Circulating Water Discharge - North 80,410 ft.2  436,256 ft.2

(C-I)

2.2.1 Firing Range (N/A)

This drainage area is predominatedby open lawns. The only feature of importance is the railroad spur.
Herbicides and soil sterilants are applied along the entire length of the roadbed for the railroad spur as it
traverses all but four of the drainage areas at the Wolf Creek Generating Station site. The conveyance
mechanism that directs storm water to the outfall or point source for this area is an open ditch and
ultimately a road culvert.

2.2.2 Ultimate Heat Sink (P-20)

The storm water drainage area that discharges to the Ultimate Heat Sink includes the fire protection
training area, lawn areas, three large office buildings and their associated parking lots, main warehouse
with its loading docks, vehicle maintenance building and the carpenter shop. The conveyance system for
this outfall is a combination of open ditches and underground piping.
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2.2.3 Circulating Water Screen House (P-132)

t) The most readily visible feature in this drainage area is the acid storage tank, however, this tank is not
currently in use. Selected water treatment chemicals and biocides are stored near the screen house.

U These include Calgon Thruguard 404, Nalco 1383, Calgon H-130M, Calgon CuproSTAT, Calgon EVAC8
and sodium hypochlorite. The conveyance system from this area is an open ditch.

0 2.2.4 Baffle Dike A (P-51)
2

The drainage area discharge at the west side of Baffle Dike A is generally open in nature. A new water

o treatment plant, office building, two parking lots, a graveled lawn area and a seeded lawn area make up
0 the majority of the surface area. The security perimeter, and other graveled areas are treated annually
S with herbicides. The majority of the conveyance system is underground piping.

2.2.5 Overflow Parking (C-5)

The surface of this drainage is covered by a graveled parking lot where herbicides are applied. All runoff
is through open ditches and a road culvert.

2.2.6 Outfall 002 (P-9)

This drainage area is inclusive of the Wolf Creek Generating Station power block and the containment
area surrounding the Fuel Oil Storage Tank (FOST). This outfall is currently permitted under the
National Pollution Elimination Discharge System for discharge of process water from oil-water
separator. Runoff and/or drainage come from building roof drains, several major transformers
containment berms, water storage tanks and gravel lawns. The area is enclosed by a security fence,
which along with other gravel areas is treated with herbicides. The unloading area for filling the FOST
drains to this outfall. The conveyance system from this area is almost exclusively underground piping.

2.2.7 Hazardous Waste Storage Area (C-4)

The dominant features of the drainage area include the Hazardous Waste Storage Area (HWSA) and the
Owens Coming Building that stores the mixed radiological and hazardous waste. The loading dock at
the Owens Coming Building drains via underground piping to a ditch directly south of the building.
Open ditches that ultimately lead to underground piping convey all additional drainage from this area.

2.2.8 West Lawn (P-76)

The dominant feature of the drainage area is the West Warehouse. The runoff from this drainage area
comes from grass-covered lawns and along the railroad spur. The conveyance system initially includes
surface runoff and ditches that ultimately lead to underground piping.

2.2.9 Paint Shop-North (C-3)

This area includes a large grass lawn, the Paint Shop and its associated sand blasting work area and the
Waste Paint Accumulation Storage Area. All significant materials utilized in this area are stored indoors.
All runoff is by surface flow to an open ditch that discharges through a road culvert to the outfall.
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G 2.2.10 Circulating Water Discharge-South (P-63)
E
D Drainage from along the south side of the final portion of the railroad spur discharges at this outfall.

Other important features of this area include an inactive enclosed sewage treatment plant, lawn areas and
a portion of the power block security fence. Surface runoff ditches and underground piping make up the
conveyance system.

0
2.2.11 Circulating Water-North (C-1)

/
-2 Drainage from along the north side of the final portion of the railroad spur discharges at this outfall.

Other important features are the cable reel storage and laydown yard, the Wastewater Treatment Facilityo3 (WWF), and lawn areas. Acid and caustic off-loading connections are present at the WWF. Surface
5 runoff merges with open ditches and is discharged through a road culvert to the outfall.

2.3 Past Significant Spills or Leaks

The following is a list of significant spills or leaks that has occurred at Wolf Creek Generating Station
during the last three years.

DATE EVENT COMMENTS
July 2004 Overflow ofTJEO0B durinn filling Reported to KDHE
April 2004 Air compressor hydraulic line ruptured Reported to KDHE
January 2002 Oil sheen at outfall 002 Reported to KDHE

2.4 Storm Water Sampling Data

Storm water sampling must be collected for a "representative" storm event. For a sampled storm water
event to be considered representative it should meet the following criteria:

1. Rain fall must total more than 0.1 inches

2. At least 72 hours have elapsed from the previous storm event

3. Storm event is within plus or minus 50 percent of local average duration and total rainfall

Two types of samples are required for storm water regulations: grab and flow weighted composite
samples. Grab samples are taken during the "first flush" while flow weighted composite samples are
taken for the duration of the storm event.

Grab samples should be collected from the center of the flow channel where turbulence is at a maximum.
A sampling device of glass should be used to transfer sample from the flow channel to individual grab
bottles. Under no circumstances should the actual preserved bottles be put in the flow channel, as this
could cause loss of preservative.

Composite samples should be collected in equal volume at regular intervals during the duration of the
entire runoff event or for at least the first three (3) hours of the event. Samples should be collected every
twenty (20) minutes, to meet requirements of at least fifteen (15) minutes between collection times.
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Using the above sampling plan, storm water samples were collected from outfalls Baffle Dike A,
Ultimate Heat Sink, Circulating Water Discharge-South and Firing Range on July 30, 1992. Continental
Analytical Services in Salina, Kansas, performed the storm water analyses. This data was submitted to
Kansas Department of Health and Environment on September 19, 1992.

To ensure the adequacy of the best management practices (Section 3.0) developed within this SWP3,
Wolf Creek Generating Station will periodically monitor the storm water discharges during wet weather
event for potential contaminants, which may reasonably be expected to be present in the discharge.
Records of all storm water monitoring reports are kept in the Environmental Management's technical
files (Section 7.0). Note: Although it has been 13 years since a complete storm water analysis has been
performed, there has been no significant change to the topography of the plant site to believe that an
increase of pollutants other than those identified has occurred or will occur in the future. A continued
visual inspection of the stormwater outfalls is made during the bi-monthly site surveillance.

2.5 Identification of Non-Storm Water Discharges/Dry Weather Flow Sources

Based on a review of the underground piping drawings of the plant, there are no permanent connections
between the non-storm water systems and the underground storm water systems. The following non-
storm water discharges/dry weather flow sources are authorized under Wolf Creek Generating Station
NPDES permit and Environmental Protection Agency's General Permit and may occur at Wolf Creek.

Turbine Building wastewater discharge through Radiation Monitor 59 to outfall 002

Discharges from fire fighting activities

Fire hydrant flushing

Potable water source including water line flushing

Uncontaminated ground water

Foundation or footing drains where flows are not contaminated with process materials

Routine exterior building washdown, which does not use detergents or other compounds

Pavement wash waters where spills or leaks of toxic or hazardous materials have not occurred
and where detergents are not used

Lawn watering
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2.6 Assessment SummaryE
[) The potential of storm water pollution from the pollutant sources is described in this section.

0 Aboveground Storage Tanks or Oil Reservoirs8
The outside Fuel Oil Storage Tank is capable of holding 470,000 gallons of fuel oil. The tank is totally

0. contained by an earthen dike with the capacity to contain all of the fuel oil in the event of a tank rupture.
The containment area drains to the site oily waste separator to recover any fuel oil collected by storm
water. The potential for any storm water contamination from this tank is minimal.

o Wolf Creek's Lube Oil Storage Tanks A &B each contains 15,000 gallons of oil. These lube oil tanks,
located inside the turbine building, have the potential for leakage. Any leakage will go to the turbine
building sumps where it is routed to either the turbine building oil inceptor or to the site oily waste
separator. The potential for storm water contamination from these tanks is minimal.

The outside Used Oil Storage Tank is capable of holding 4000 gallons. The tank is contained by a
concrete berm with the capacity to hold the entire tank contents. The containment berm drains to the
plant oily waste separator to recover any waste oil collected by storm water. The potential for storm
water contamination from this tank is minimal.

The Acid and Caustic Storage Tanks for both the Water Treatment Plant and the Wastewater Treatment
Facility are located inside buildings. The acid tanks contain sulfuric acid and the caustic tanks contain
sodium hydroxide. All four tanks are contained within concrete berms. The potential for storm water
pollution from these areas is minimal.

The Circulating/Service Water Chemical Control Tanks are located outside at the Circulating Water
Screen House (CWSH). These tanks are surrounded by a concrete berm with the capacity to hold each
tanks entire contents. The containment berm when drained drains out on to the lawn area near the
CWSH. Absorption by the soil renders these chemicals inert. The potential for storm water pollution
from this area is minimal.

Oil-Filled Electrical Equipment

All of the oil-filled electrical equipment at Wolf Creek Generating Station contains less than 50 ppm
PCB dielectric fluid. Small leaks from transformers may occur on occasion and spills can occur during
routine replacement of the dielectric fluids. The site Spill Prevention Control and Countermeasure Plan
(SPCC) describes the number, use and design and operating information for the oil-filled electrical
equipment at WCGS. The SPCC Plan also directs personnel upon detection of an oil spill or leak to
contact the Control Room. The duty shift supervisor will take actions to determine the magnitude of the
spill, area(s) affected and determine corrective action that should be taken to eliminate or control the
source. The potential for storm water contamination from oil-filled electrical equipment is minimal.

Fueling Stations

There is one fueling station with two pumps located on Wolf Creek Generating Station property. The
fuel station is located north of the Vehicle Maintenance Shop. Fueling of the vehicles occurs on a
concrete driveway. Any spills or leaks are reported immediately to the Control Room. The potential for
storm water contamination is minimal.
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G Industrial Waste Management
E
[) The Waste Paint Accumulation Area and the Sand Blast Area are located in buildings and all significant

materials utilized in these areas are stored indoors. The potential for storm water contamination iso minimal.U

/ Loading and Unloading AreasU

The warehouse loading and unloading area is a concrete driveway that drains to the nearest storm drain
/. during storm events. This area could introduce contamination into storm water outfall P-20 from spills
u associated with material transfer operations between trucks and the warehouse. All spills or leaks areo reported to the Control Room for remediation.

The water treatment acid and caustic unloading area is located on the north side of the Shop Building.
Other water treatment chemicals are transferred in barrels or bags on the east side of the Shop Building.
Storm water in these areas would enter the nearest storm drain and go to the site oil-water separator. All
spills or leaks are reported to the Control Room for remediation.

The wastewater treatment facility (WWF) acid and caustic unloading area is located on the north side of
the WWF. This area could introduce contamination into storm water outfall C-1 from spills associated
with material transfer operations between trucks and the WWF. All spills or leaks are reported to the
Control Room for remediation.

The Fuel Oil unloading area is on a concrete driveway that is located south of the Fuel Oil Storage Tank.
Storm water runoff in this area flows to the site oil-water separator. All spills or leaks are reported to the
Control Room for remediation.

The Used Oil Storage loading and unloading area is located south of the power block. The Used Oil
Storage Area is totally contained by a concrete curbed area and fence. Storm water outside the contained
area flows to the nearest storm drain. Storm water inside the contained area is drained to the site oil-
water separator. All spills or leaks are reported to the Control Room for remediation.

The Hazardous Waste Storage Area (HWSA) loading and unloading area is located south of the power
block. The HWSA is surrounded by a fence and is covered with a roof over the area. This area could
introduce contamination into storm water outfall C-4 from spills or leaking drums. All spills or leaks are
reported to the Control Room for remediation.

Other Potential Pollutant Sources

The Fire Protection Training Area is currently in use for training on Class A and B fires only. Any fuel
(Tekflame) and dry chemical used for training purposes are contained in open burning pans. These pans
are periodically scooped out into drums and are taken to the hazardous waste storage area. Fire hydrant
water used to help put out the training area fires could introduce contaminants (ash) into a ditch leading
to storm water outfall P-20.

The north laydown yard contains metal materials that are stored until required for maintenance. The
potential for storm water pollution from this area is minimal but it is included as an area in which
"significant materials" are stored.
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3.0 BEST MANAGEMENT PRACTICES

The purpose of the Best Management Practices (BMPs) is to eliminate or reduce pollutants entering
storm water discharges from Wolf Creek Generating Station. This section presents the BMPs identified
by the Pollution Prevention Team at Wolf Creek Generating Station.

3.1 Good Housekeeping

Good housekeeping involves maintaining a clean workplace to reduce the potential for accidental spills
from mishandling of chemicals, materials and equipment. All areas of the plant will perform the
following actions to achieve this goal:

Maintain dry and clean floors.

Collect and dispose of garbage and waste as necessary.

Routinely inspect for leaks or conditions that could lead to chemical or material contact with
storm water.

Properly label all chemicals and provide appropriate MSDS sheets for employees.

Do not leave barrels outside the Used Oil Storage Area.

Sand blasting will only occur inside the sand blast building or in temporary containment areas.

In addition to these practices, the warehouse employees perform the following:

Provide adequate aisle space for material transfers and easy access.

Store containers, drums, and bags away from direct traffic routes to prevent accidental spills.

Store drums on pallets to prevent corrosion from standing water.

Any fuel handling operations will also perform the following:

Do not leave the fuel nozzle unattended when fueling vehicles.

Be sure nozzle is inserted into fuel tank before starting fuel delivery pump.

Shut fuel delivery pump off, relieve pressure on hose and be sure nozzle is completely drained
before removing.

Refrain from "topping off' gas tanks when filling vehicles with fuel.

Bring all vehicles back to the pumps to be fueled when empty, do not take fuel to the vehicles
unless absolutely necessary.
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U Fuel transfer into bulk aboveground and underground storage tanks will be performed using the
E following:
D

Fuel connections on hoses and tanks will have drip pans under them during the unloading
0 process.

//
The fuel hoses will all be drained before disconnecting the truck from the tanks and pumps.

/ The unloading, connecting and disconnecting of transfer lines will be carried out by Operation
2personnel who will inform the driver when unloading is completed to prevent premature
o0 departure.

c. Chemical transfer operations into the bulk storage areas will be performed using the following:

Operations personnel will be on hand during all material transfers.

Unloading will not start until a qualified person has confirmed that the truck is properly
connected to the correct tank and that there is enough capacity in the receiving tank.

Drip pans will be used to catch drips from leaking valves or connections.

If a leak should occur, the unloading process will be immediately terminated in a safe and
orderly manner.

3.2 Preventive Maintenance

The preventive maintenance program at Wolf Creek Generating Station includes the maintenance of
storm water management devices that prevent pollution of storm water runoff. The main focus of these
efforts as they pertain to storm water is to maintain containment areas that segregate storage areas from
storm water runoff. The bulk of the preventive maintenance will be inspections as outlined in the next
section.

3.3 Visual Inspections

The Wolf Creek Generating Station is operated 24 hours a day, 365 days a year. Visual inspections of all
tanks and equipment are conducted at least daily by Operation personnel and recorded on their checklists
and logs.

Facility visible inspections should be conducted on all tanks, equipment, secondary containment,
retention areas, and response equipment that can have an impact on stormwater runoff. The work group
performing the inspections should maintain records of these inspections. Records of these inspections
should be retrieval for review for at least one year after the inspections.

The following Table 5 lists the inspections that should be performed by each work group along with a
description of the characteristics noted and frequency of inspections.
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Table 5. List of Visual Inspections to be Performed Various Work Groups

Work Group Area Inspected Noted Characteristics Requirement Inspection
to Check Frequency

Environmental Used Oil Storage Area Fence Locked Al 07-003 Bimonthly
Management All Drums Closed and

Labeled Properly
Signs of Drum Corrosion and

Deterioration
Berm Drain Valve Closed

Hazardous Waste Storage Fence Locked Al 31 B-001 Weekly
Area All Drums Closed and

Labeled Properly
Signs of Drum Corrosion and

Deterioration
Berm Drain Valve Closed

Storm Water Outfalls Color/Odor/Clarity Al 07-003 Bimonthly
Oil Sheen/Visible Foam NPDES Permit

Floating Solids/Sludge Banks
Signs of Bank or Soil Erosion

Dry Weather Flows
Warehouse Drum Storage and Laydown All Drums/Totes Closed and AP 12-001 Daily

Areas Labeled Properly
Signs of Drum Corrosion and

Deterioration
Electrical Maintenance Transformers Signs of Leakage and Preventive Quarterly

Discoloration Maintenance
Berms Dry and Drain Valve

Closed
Sectionalizers Signs of Leakage and Preventive Quarterly

Discoloration Maintenance

Operations Caustic and Acid Tanks Sign of Leakage CKL ZL-004 Daily
(WM, WT and AK System) Signs of Corrosion and CKL ZL-008

Deterioration CKL ZL-009
Circulating Water Screen Signs of Oil Leaks CKL ZL-009 Daily

House Drip Pans in Place
Oil/Floating Solids on Lake

Site and Learning Center Loss of Level CKL ZL-009 Daily
Lagoons Evidence of Burrowing

Animals
Dike Erosion /Oil Sheen

Berms/Vaults Berm/Vault Valves Closed SYS OPS-001 Daily
Check and Drain as Necessary CKL ZL-009

Fuel Oil Storage Tanks & Berm Erosion CKL ZL-009 Daily
Underground Storage Tank Berm Drain Valve Closed

(UST) Fill Points Signs of Spills or Leaks
Chemical Addition Tanks Signs of Leakage CKL ZL-004 Daily

Signs of Corrosion and CKL ZL-008
Deterioration CKL ZL-009

Administrative Services Vehicle Maintenance Shop Drain Trench Valve Status AP 12-001 Daily
UST Leak Detection Status

Fuel Station/ UST Fill Points Signs of Spills or Leaks AP 12-001 Daily
All Employees Wolf Creek Property Signs of Spill or Leakage AP 12-001 Daily

from Equipment and Valves
General Housekeeping
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G 3.4 Spill Prevention and Response
E
D This section describes spill prevention and response actions under the SWP3 to assure the safety of the

facility and prevent discharges to storm water. As presented in previous sections, "Good Housekeeping"
0 during materials handling and transfer operations, preventive maintenance and visual inspections ofQ

secondary containment structures are the most effective spill prevention measures. Avoidance of spills
and leaks is the primary objective of SWP3 efforts.

Procedure AP 311B-002, Chemical Release and Response, is used to provide guidance for chemical/
release and response activities in accordance with applicable regulations and industry guideline. This

p procedure directs the duty shift manager to determine the magnitude of a spill, area(s) affected, and
pI determine corrective actions that should be taken to eliminate or control the spill source. In addition to

procedure AP 31 B-002, other response plans and procedures that are available to deal with leaks and/or
spills are listed below:

The Emergency Plan provides information for injuries, fires, severe weather, bomb threats and
nuclear emergency responses.

The Spill Prevention Control and Countermeasures Plan discuss the measures taken to prevent,
contain and respond to oil spills.

A site-specific Hazardous Waste Plan lists describes the emergency equipment available and
evacuation routes if required. Note: Administrative Services operates and maintains emergency
equipment.

Notification

In the event of a spill, the Control Room shall be notified using the plant phone, ext 4800 or the public
address system. The Control Room will notify the SWP3 primary contact or the SWP3 secondary
contact, if the primary cannot be contacted. The SWP3 primary contact is responsible for gathering
information concerning the spill. Environmental Management will contact the appropriate state or
federal agencies as required in accordance to AP 14B-003, "Spill and Release Reporting".

Safety Measures

Prior to initiating spill response measures, the safety of the spill response personnel should be ensured.

Material Safety Data Sheets (MSDS) are available in the Curator MSDS Library.

The Industrial Hygienist and Safety Services can provide any additional information as required.

Spill Response Action Steps

The three principle actions steps required for all spill responses are:

1. Stop the spill

2. Contain the spill

3. Initiate cleanup operations
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( 3.5 Sediment and Erosion ControlE
D Wolf Creek Generating Station personnel checking for signs of erosion and deterioration perform

quarterly inspections of dams, dikes, berms, and retention ponds. Signs of erosion and deterioration in
CI other areas will be noted during site surveillances and other routine inspections outlined in this plan.a

/ Additionally, when construction activities on Wolf Creek site disturb one (1) or more acres a storm water
0 discharge permit must be submitted to Kansas Department of Health and Environment for their approval.

The primary requirement of the permit is for Wolf Creek Generating Station to develop and implement al/
Storm Water Pollution Plan to control runoff from construction activities. The plan must specify the
"Best Management Practices" to be employed or what steps will be taken to control erosion and

o sedimentation.

The following list includes the type of information required to be in a construction storm water pollution
prevention plan:

1. Description of site location and nature of the construction activity

2. Physical size of the construction project

3. Storm water pollution control measures including best management practices, such as:

i. Stabilization of soil stock piles and run-off control dikes

ii. Sediment capture within drainage ditches

iii. Storm water retention ponds (as needed)

iv. Weekly erosion inspections (triggered by rainfall events)

v. Permanent stabilization of dikes with grass (as applicable)

vi. Permanent stabilization of borrow areas

4. Local erosion control requirements

5. Runoff coefficients

6. Receiving water

7. Certification statement

8. Signatures
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U 3.6 Management of Runoff
E
D Wolf Creek Generating Station believes that the goal of the SWP3 is to use technically feasible and cost-

effective methods to eliminate or reduce releases of hazardous substances, pollutants, or contaminants,
O thus reducing hazards to the public health and the environment. Methods of accomplishing this goal of

pollution prevention include:

U Source reduction and product substitution as primary methods to eliminate or minimize the use
2e and generation of hazardous substances, pollutants, and contaminates.

Recovery, recycling, byproduct use and/or reuse of materials that remain after efforts have been
o made to reduce them at the source.

Environmentally sound treatment and/ or disposal of any hazardous substances, pollutants, and
contaminates that cannot be recovered, recycled, used, or reused, and

Wolf Creek supports the research, development, and commercialization of methods to reduce the use and
release of hazardous substances and to recover, recycle, reuse, treat and dispose of these materials safely
and economically.

Page 18



I
A
G 4.0 TRAININGE

Storm water pollution prevention is a major concern to Wolf Creek. Every effort has and is continuously
being made to educate Wolf Creek employees in the proper handling of materials and to provide facilities

0o that would mitigate the effects from a spill.

/0 An employee training program has been developed to inform personnel responsible for implementing
2 activities identified in the SWP3 or otherwise responsible for storm water management of the

components and goals of the SWP3. Also, Wolf Creek provides training for personnel during their
annual Plant Access Training on the procedure AP 31B-002, "Chemical Release and Response".

o Additionally, yearly training in the applicable rules and regulation in accordance with 40 CFR
122.26(d)(2)(iv)(B)(6) is provided to operations, maintenance and administrative service personnel who

.5 in their daily activities come in contact with "significant materials" handling issues as described in
section 6.4 of procedure AP 14B-001, "Chemical Control Program".

5.0 REVISIONS

The SWP3 shall be re-evaluated and modified in a timely manner, but in no case more than twelve (12)
weeks after:

A change in design, construction, operation or maintenance that has a significant effect on the
potential for discharge of pollutants to the waters of the state, or

The site surveillance indicate deficiencies in the SWP3 or any BMP, or

A visual inspection of the storm water discharges or monitoring of the storm water discharges
indicate the SWP3 appears to be ineffective in significantly eliminating or minimizing pollutants
from sources identified in this plan.

6.0 SITE SURVEILLANCE

Environmental Management will perform a bi-monthly site surveillance per procedure Al 07-003, "Site
Surveillance". The site surveillance will assess the following environmental factors:

Areas contributing to each storm water discharge identified in the plan will be visibly inspected
for the potential for pollutants entering the drainage system.

BMPs identified in the plan will be evaluated to determine whether they are adequate and are
being properly implemented.

Each site surveillance shall include the date, the name of the person performing the surveillance,
nature of the discharge, visual quality of the discharge (i.e., color, odor, clarity, floating solids,
suspended solids, foam, oil sheen, and other indicators of storm water pollution) and probable
sources of any observed contamination.

When the site surveillance report does not identify any incidents of noncompliance, a statement
that Wolf Creek Generating Station is in compliance with the SWP3 is included in that report.
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A site surveillance report summarizing the inspection shall be retained as record in the Environmental
Management's technical files. Based on the results of the site surveillance report; the storm water
assessment summary (Section 2.6) may need to be revised.

7.0 RECORDS

Site surveillance reports and other storm water inspections are kept in the Environmental Management's
technical files. Records shall be maintained on-site for at least 3 years after the date of the surveillance
and/or inspection.
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H. Personal Copies

Name

/
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Pace Analytical Services, Inc.

.9608 Loiret Blvd.
Lenexa, KS 66219

Phone: (913)599-5665
Fax: (913)599-1759

June 23, 2006

Mr. Ralph Logsdon
Wolf Creek Nuclear Op Corp
PO Box 411
Burlington, KS 66839

RE: Project: Wet Test

Pace Project No.: 609662

Dear Mr. Logsdon:
Enclosed are the analytical results for sample(s) received by the laboratory on June 13, 2006.
Results reported herein conform to the most-current NELAC standards, where applicable, unless
otherwise narrated in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Angie Brown

Angie.Brown@pacelabs.com
Project Manager

Arkansas Certification Number 05-008-0
California Certification Number: 02109CA
Illinois Certification Number: 001191
Iowa Certification Number: 118
Kansas/NELAP Certification Number: E-1 0116
Louisiana Certification Number: 03055
Minnesota Certification Number: 020-999-394
Oklahoma Certification Number: 9205/9935
Utah Certification Number: 9135995665

Enclosures

REPORT OF LABORATORY ANALYSIS Page 1 of 5

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PACE # 609662 Pace AnalyfiJal Services, Inc.
9608 Loiret Blvd.

Leneam lKS 66219

Phone: 913,599.5665
Fax 913.599.1759

June 21, 2006

Ralph Logsdon
Wolf Creek
P.O. Box 411
Burlington, KS 66839

Re: Lab Project Number: 609662
Client Project ID: Wet Test

Dear Ralph Logsdon:

Enclosed are the analytical results for sample(s) received by the laboratory. Results reported herein conform
to the most current NELAC standards, where applicable, unless otherwise narrated in the body of the report.

If you have any question concerning this report, please feel free to contact me.

Sincerely,

Tim Harrell
Tim.H Urmll@, labs.com
Technical Director

Kansas/ NELAP Certification Number E-101 16

Enclosures

* F
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PACE # 609662/ ~ ace Analyticar o9,
ac PAnalytca Analytical Services, Inc.

808 West McKay, Frontenac, KS 66763

Pace A"lyal Safw/e, Inc.
9608 Loiret Blvd.

Lenexa, KS M6219
Phone: 913.599.5605

Fax 913.599.1759

LABORATORY REPORT:
CLIENT: Ralph Logsdon Date Reported: 6-21-06

Wolf Creek Date Initiated: 6-13-06
P.O. Box 411 Time Arrived: 12:20
Burlington, KS 66839 Date Terminated: 6-15-061
1-620-364-8831

BIOMONITORING STUDY

ACUTE TOXICITY

Permit # I-NEO7-PO02

FINDING AND CONCLUSIONS:
Acute toxicity testing was performed on duplicate samples.of effluent collected from the WOLF CREEK
effluent discharge. Acute toxicity, as defined by significant mortality for at least one of two aquatic test
species during a 48 hour period of exposure, was not detected in Ceriodanhnia exposed to the 100%
effluent (AEC), and was not detected in fathead minnows exposed to the 100% effluent. The LCS0
for the Ceriodaphnia was >100% and >100% for the Pimephale' The test species utilized in this test
were the water flea, Ceriodalphia dubia and the fathead minnow, Pimenhales promelas. Detailed results of
the toxicity testing are provided in the Acute Toxicity Reports. In addition to the acute toxicity testing.
water temperature, pH, dissolved oxygen, total hardness, total alkalinity, conductivity, and chlorine
determinations were performed on the effluent and control samples.

SAMPLING PROCEDURES:
Wolf Creek personnel collected a sample at the WOLF CREEK effluent discharge. The sample was
preserved with ice and transported to Pace Analytical by Wolf Creek personnel.

',I.
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Page 2 of 9
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PACE # 609662 Pace Analytical Servtces, Inc.
9608 Ooiret Blvd.

Lenexa, KS 66219
Phone: 913.599.5665

Fax 913.599.1759

INTRODUCTION:
The purpose of this test was to determine the acute toxicity of the WOLF CREEK effluent on the freshwater
invertebrate, Ceriodaohnia dubia and the fathead minnow, Pimephalas promelas. These tests were
conducted at Pace Analytical Services, Inc., Frontenac, KS.

TEST ORGANISMS:
Ceriodaphnia dubla - The genetic stock of Ceriodavhnia dubia used in this acute toxicity Test were

originally obtained fiom a private breeder. Ceriodaphnia are cultured in house at Pace Analytical Services,
Inc. Culture methods of Ceriodaphnia were obtained from EPA82i-C-02-006 November 2002.

Pinephales promelas - The fathead minnows used in this acute toxicity test were cultured in-house at Pace
Analytical Services, Inc., Frontenac, KS and were originally obtained from a private breeder. Fathead
minnows are maintained at Pace Analytical Services until use for acute toxicity between the ages of I and
14 days. Information for culturing fathead minnows was taken from EPAS2 L-C-02-00k November 2002.

MATERIALS AND METHODS: -

Procedures used in the acute toxicity tests are described in Methods for Measurig the Acute Toxicity of
Effluents and Receiving Waters to Freshwater ahd Marine.Organisms (USEPA, 2002).

Wolf Creek personnel collected the effluent tested from the WOLF CREEK discharge. Testing was
performed using an 100% effluent, a series of dilutions, an upstream, and a synthetic control. The toxicity
test was initiated within 36 hours of sample collection.

Effluent and synthetic control test solutions were not aerated during the testing period.

Ceriodaphnia ACUTE METHODS:
This static test was ran using 40 ml glass vials containing 25 ml of test solution. Food was administered
before the test. Five Ceriodanhnia neonates (<24 hr old) were randomly selected and placed in each of 4
replicates of test solution. A total of 20 organisms per concentration were tested. Observations of mortality
were made at 24 and 48 hours of exposure.

)
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PACE # 609662

Analytical/
waw.pacelabs.com

Pace Analyt0,al Services, inc.
9608 Loiret Blvd.

Lenexa, KS 66219
Phone: 913.599.5665

Far 913.599.1759

I

Pimephales ACUTE METHODS:
•This static toxicity test was conducted using 1000 ml mason jars as test chambers containing 250 ml of test

solution. Food was. administered prior to test initiation, but not during the testing period. Ten Pimghaile.
1 - 14 days old, from a single spawn, were randomly selected and placed in each of 4 test chambers. A
total of 40 organisms were exposed to each test concentration. Observations of mortality were made at -24
and 48 hours ofexposure.

WATER QUALITY METHODS:
Prior to test initiation, temperature, dissolved oxygen, pH, total alkalinity, total hardness, and total residual
chlorine were measured in the effluent and in the controls. At 24 and 48 hours of exposure, temperamtme,
dissolved oxygen, pH, and conductance were measured in the effluent sample and the controls.

DATA ANALYSIS:
Statistically significant (p<O.05) mortality is determined by Dunnet's procedure using average percent
survival of each test concentration versus the average survival of the controls. If significant mortality
occurs, median lethal concentrations (LC50) are calculated using effluent concentrations and their
corresponding percent mortality data. The LCS0's and the 95% confidence intervals are calculated where
appropriate by the Spearman-Karber method. Statistical analysis is accomplished by following steps in
EP&E600/4-90/02 August 1993 and by use of Toxstat version 3.4.

<,,L.L)

Page 4 of 9
REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services. Inc.

& NVI



7•aceAnalytical•. www.paculahs.cem

PACE # 609662 Pace Analytical Serices, Inc.
9608 Loiret 8lvd.

Lenexa, KS '66219
Phone: 913.599.5665

Fax: 913.599.1759

RESULTS:
THE Ceriod a MORTALITY RESULTS - There was no significant mortality observed of the

freshwater invertebrate, Ceriodaphnia dubi, during the 48 hour exposure period to the 100% effluent
concentrations. There was no significant mortality in the synthetic control. The LCS0 value of the sample
to CeriodaDhnia is approximately >100%.

Ceriodaphnia MORTALITY DATA

# ALIVE

CONC. REP # 0 HOURS 24 HOURS 4. HOURS % MORT.

SYNTHETIC 1 5 5 5 0
" 2 5 5 5 0
"_3 5 5 5 0
"_4 5 5 .5. 0

Upstream 1 5 5 5 0
__2 5 5 5 0
_ _3 5 5 5 0
" 4 5 5 5 0

25% 1 5 5 5 0
"6 2 5 5 5 0
"_ 3 5 5 5 0
" 4 5 5 5 0

50% 1 5 5 5 0
" 2 5 5 5 0

3 5 5 5 0
4 5 5 5 0

75% 1 5 5 5 0
" 2 5 5 5 0
"_ 3 5 5 5 0
"6 4 5 5 5 0

100% 1 5 5 5 0
"_2 5 5 5 0

3 5 5 5 0
__4 5 5 5 0

AVG. MORTALITY@AEC (100% EFFLUENT) = 0.0%
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PACE # 609662 Pace Analytical Stams, Inc.
9608 Loiret Blvd.

Lenexa, KS 86219
Phone: 913.599.5665

Far 913.599.1759

THE Pimephales RESULTS - Minnows exposed to effluent collected at the Wolf Creek effluent discharge
by WOLF CREEK personnel exhibited no significant mortality in the 100% effluent concentration during
the 48 hr exposure period. The synthetic control showed no significant mortality during the testing period.
The LC50 value of the effluent to fathead minnows is estimated to be >100%.

CONC. REP # 0 HOURS 24 HOURS 48 HOURS % MORTALITY
SYNTHETIC 1 10 10 10 0

2 10 10 10 0
" _ 3 10 .10 10 0
_ _4 10. 10 10 0

Upstream 1 10 10 10 0
"_2 10 10 10 0
" 3 10 10 10 0
" 4 10 10 10 0

25% 1 10 10 10 0
_ _2 10 10 10 0
"_3 10 10 10 0

4 10 10 10 0
50% 1 "10 10 10 0

2 10 10 10 0
3 10 10 10 0
4 10 10 10 0

75% 1 10 10 10 0
2 10 10 10 0
3 10 10 10 0

I 4 10 10 10 0
100% 1 10 10 10 0

"_ 2 10 10 10 0
" 3 10 10 10 0
" 4 10 10 10 0

A VG. MORTALITY @AEC (I009% EFFLUENT) 0.0 %

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.
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WATER CHEMISTRY RESULTS:

Total residual chlorine (C12) - The effluent sample from the WOLF CREEK effluent discharge had <0.1
mg/I detectable level of total residual chlorine upon receipt in the laboratory.

Dissolved Oxygen (D.O.) - Dissolved oxygen reading of the effluent sample was 8.00 mgrI after being
raised to the test temperature of 250 C. At termination D.O. was 7.10 mg/I in the effluent which falls into
acceptable limits. Aeration was not required in this test.

pH - The pH of the effluent was 8.34 upon receipt in the laboratory and the synthetic control had a 7.81. At
termination the pH measurement in the effluent sample was 8.52.

Conductance - The conductance of the effluent sample was 590 umhos and the synthetic control was 350
umhos.

~.
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(INrTIL WATER QUAUTrY-

PACE # 609662 Pace Analylcal Servine, Inc.
9608 ob8ot Blvd.

Lenexa; KS 86219
Phone: 913.599.5665

Fax 913.599.1759

Initial Measurements Synthetic Water
pH D.O.(mg/i) Cond. NH3-N C12 (rg/l) Temp Hard (mg/I) Alk (mg/I)

H(umhos) (mg/1) (C)

7.81 8.40 350 <0.2 <D.1 25 128 76

Initial Measurements of 100% Effluent
PH D.O. (mg/l) Cond. NH3-NI C12 (mg/I) Temp (C) Hard (rg/l) Alk (mg/l)

(umbos) NO)
8.34 8.00 590 N/A <0.1 25 342 186

Initial M easurements of Upstream _ _ _ _ 2 _II m C H g
PH D.O. (mg/I) Cond. NH3-N C12 (mg/I) Temp (C) Hard (mag/I) Alk (mg/I)

_ _ umhos) I (mg __) I
8.31 8.30 1 580 ] N/A I <0.1 -225 272 196

TEST WATER QUALITY:

24-hour Water Quality Measurements
EFFLUENT CONC (%) PH D.O. (ng TEMP (C) COND. (umhos)

Synthetic 7.90 7.70 25 360
Upstream 8.35 7.50 25 622

25% 8.38 7.50 25 459
50% 8.38 7.50 25 452
75% 8.40 7.40 25 450
100% 8.37 7.40 25 410

48-hour Water Quality Measurements
EFFLUENT CONC (%) PH D.O. (Mg/I) TEMP (C) COND. (umhos)

Synthetic 8.07 7.40 25 428
Upstream 8.50 7.00 25 975

25% 8.51 7.00 25 930
50% 8.52 7.00 25 926
75% 8.53 7.10 25 920
100% 8.52 7.10 25 928
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PACE # 609662 Pace Analytical Servies, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219
Phone: 913.599.5665

Far 913.599.1759

QUALITY ASSURANCE:

The absence of control mortality during this test indicated the health of the organisms and indicated that any
significant mortality in the test concentrations is not due to contaminants or variations in test conditions.
Reference toxicity tests are routinely performed by staff members of our Toxicology Department.

REFERENCE TOXICANT (NaCI)
CeriodaDhnla

# OF LIVE ORGANISMS

CONC OF TOXICANT TEST INITIATION 24 HOUR EXPOSURE 48 HOUR EXPOSURE

3.0 g/ 20 3 0
2.5g/l 20. 17 3
2.0 g/I 20 20 17
1.5 g/ 20 20 20
1.0 g/l 20 20 20

LC50 f 2.23 g/l NaCl

REFERENCE TOXICANT (NaCI)
Pimeohales

# OF LIVE ORGANISMS

CONC OF TOXICANT TEST INITIATION 24 HOUR EXPOSURE 48 HOUR EXPOSURE
10.0 g/l 40 3 2 0
8.0 /l 40 37 26
6.0 g/l 40 40 37
4.0 g/l 40 40 40
2.0 g/l 40 40 _ _39

LC50 = 8.31 g/l NaCI

Submitted By: __ ____

Timothy Harrell
Technical Director
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