UNTRA PROJECY - = ' ¢ CITY

BOOK | Subcontract Documents
Revised in accordance to approved PID No<. | through 7 as follows:
P10 No. L PUT 177U S— -

| Incorporation of Addenda Nu¢ 1, 2, &, 6, B, 9, 10, 12 and 13 to
Request for Proposal.

2 Revision of Safety and Health Training Requirements to Special
Condition SC-7 and Relocation of a Barbed Wire Fence (Dwg. Nos.
FCT-PS-10-0404, 0415).

3 Reconstruction of the Existing Berms to Pile Nos. 2 and 7 Along
Farm Road 1344 and Northwest Side Slope of Pile No. 7 (Dwg. Nos.
FCT-PS-10-0408, 0412).

4 Monitoring of Settlement of the Tailings Embankment (Dwg. No. FCT-
PS-10-0411).

S Abandonment of Additional Weils in Specification Section 02090.
Wells Tocations added to Dwg. Nos. FCT-PS-10-0403, 0417.

6 Organic Content and Gradation Requirements in Specification Section
02200, Earthwork.

7 Scarification of Tailings Embankment Subgrade, Specification
Section 02200 3.7.D.

BOOK 11 1. Response to NRC Open Issues Regarding the Final RAP

Revise RAIP to include additional Pl values determination for
radon barrier (per Open Issue No. 11) and gradation tests for
relocated tailings (per Open Issue No. 25{2]).
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2.

CALCULATION VOL.

Calculations

v

Revised Table of Contents, Page 1 (Vol. I, II, III).

Mark "SUPERSEDED" previously issued copies and replace with
enclosed copy.

Embankment Design - Materia) Properties for Radon Barrier
Design, Revision 2 (Calc. No. 20-438-03-02).

Mark "SUPERSEDED" previously issued copies of Calc. No. 20-
438-03-0]1 and replace with enclosed copy in Calculation
Vol, 1.

Radon Barrier Design - Sensitivity/Statistical Analysis
(Calc. No. 20-439-03-00).

New Calculation. Add enclosed copy to Calculation Vol.

P



NOTICE OF LIMITED QXSTRI!QT;QN

THIS DRAFT DOCUMENT IS PART OF 7THE DELIBERATIVE PRUCESS oOF THE
V.S. DEPARTMENT OF ENERGY (Doti ‘N ITS DECI‘IDN-HAKING FUNCTION
UNDER THE URANIUM qILL TAILINGS HADIATION CONTﬁOL ACT OF 1978,
1HF NATIONAL ENVIRONMENTAL POLICY ACT, AND OTHER APPLICABLE LAw,
IT IS8 PROVIDED TO THE RECIPIENT PARTICIPATING PEDERAL OR STATE
AGENCY UR INDIAN TRIBE WITH THE EXPRESS UNDERSTANDING THAT IT 1S
ONLY TO BE USED FOR THE PURPOSE OF PROVIDING THE POE WITH INPUT
TO SUCH DECISION=MAKING PROCESS. THE RECIPIENT PARTICIPATING
FEDERAL OR STATE AGENCY EXPRESSLY AGREES TO LIMIT DISTRIBUTION
OF THIS DOCUMENT TU THOSE EMPLOYEET WHO WILL PRUVIDE IsPUT TC
THE DoOE,



EINAL DESIGN FOR CONSTRUCTION

Calculation No. Title

VOLUME 1 - Pr " “NENT FACILITIES

20-434-01-01

20-434-02-91
20-435-01-00
20-438-01-02
20-438-02-02
20-438-03-02

Cont « inated Material Excavation - Excavation Extent anu
Depth

Tailings Excavation - Excavation Quantities

Probable Maximum Precipitation Estimate

Embankment Design - Geotechnical Properties

Embankment Design - Pile Capacity Determination
Embankment Design - Material Properties for Radon
Barrier Design

VOLUME 11 - PERMANENT FACILITIES

¢0-438-04-03
20-438-05-02
20-438-06-03
20-438-07-00
20-438-08-00

VOLUME 111 -

Embankment Design - Liguefaction Analysis
Erdankment Design - Slope Stability Analysis
Embankment Design - Settlement Analysis
Embankment Design - Geotechnical Profiles
Tailings Pile - Perched Water

PERMANENT FACILITIES

20-439-01-02

20-439-02-02
20-439-03-00
20-440-03-00
20-440-04-00

20-444-01-03

Radon Barrier Design - Radium Content and Embankment
Geometry

Radon Barrier Design - Radon Barrier Thickness

Radon Barrier Design - Sensitivity/Statistical Analysis
Disposal Cel)l - Cover Design, Erosion Protection
Erosion Protection - Evaluation of Rock fur Riprap at
Falls City Disposal Site

Summary of Quantities

] - 3885-FCT-R-01-00449-02
CALCINOZ .FCT



Calculation No.

Title

VOLUME IV - TEMPORARY FACILITIES

20-433-01-00
20-433-02-00
20-433-03-00
20-433-05-00
20-433-06-01
20-433-07-00
20-486-02-00

20-486-03-00
20-436-01-00
20-460-01-00
20-461-01-00
20-435-02-00

Retention Basin - Sediment Volume

Site Hydrology - Temporary Drainage

Retention Basin - Berm Stability

Temporary Drainage - Drainage Ditch Design

Retention Basin - General

Retention Basin - Spillway

Wastewater Haidling and Water Balance 11 -
Treatment /[vaporation/Irrigation Schemes

Evaporation Pond ~ Spillway Sizing

Dewatering of Pile 7

Road Crossing at FM 1344 - Asphalt Concrete Pavement Design
Water Storage Reservoir - Capacity and Dimension Calculation
North-East Drainage Area - PMF Level at South Culvet (FM 1344)

-2 - 3885-FCT-R-01-00449-02
CALCINO2.FCT
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Table 2<2. Typical wm factor values reported in the
literature.*

Condition ¥® Factor
1. Bare soil conditione

{reshly disked to b8 inches 1.00
after one rain 0.8
loose to 12 inches smooth 0.%
lvose to 12 inches rough .80
compacted bulldozer scraped up and down 1.3
Sahe Eacept root raked 1.20
compacted bulldozer mcraped across slope 1.20
sAme except root raked across 0.9
ey Tough irregular tracked all directione 0.%0
seed and fertilize, fresh 0.6/
same after six wonths 0.5

oeed, ferrilizer, and 12 montha chesical 0,38
Bot tilled algae crusted .01
tilled algae crusted 0.02

: compacted f11l 1,261,271
= undisiurbed except scraped 0.66-1.%

scarified only 0.%+1,31

Savdust 2 inches deep, disked {n 0.sl
2. Asphalt emuleion on bare sofl

1250 gallons/acre 0.02

1210 pallons/acrs 0.01=0.019

605 gallons/acre 0.14-0.57

302 gallons/acre 0.28-0.60

15) galions/.cre 0.65-0.72
3. Bust binder

605 gallons/scre 1.08

1710 galiens/acre 0.2%-0.7
4. Other chemicals

1000 1b. fiber Class Roving wich 60-150

gallons asphalt emulsion/a.re 0.01-0,05

Aquatain 0.68

Aerospray 70, 10 percent cover 0.94

Curasol AZ 0.30-0.48

Petroser SB 0.40-0.4¢

Pya 0.71-0.90

Terra-Tack 0.66

ood fiber slurry, 1000 Ib/acre fresh 0.0% =0.73

s ood fiber slurry, 1400 lb/acre fresh 0.01 -0.36

aodd fiber slurry, 1500 1b/acre fresh 0.00%-0.10

- Portland cement + Latex .

1000 lbs/ac+ 8 gals/ac 0.13
1500 lbs/ac+ 12 go v/oe 0. 008
. 8 Seedings
temporary, 0 to 50 days 0.40
teaparary, after 60 days ."S
perzanent, 0 to 60 days 2.4Q
permanent, I to 12 months ¢.05
permanent, after 12 months 0.01
6. Brush 0.3%
7. Excelsior blanket with plastic net C.04-0.10

: e
8. Mulch (see Figures 2+4, 25, 2-6, 2-7) %,7‘ /2&-*’, ,"
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. Table D.4.6 Summary of in-situ foundation materia) natural moisture content ¥ of
and unit weight

“~ : i
-~ e
Location sample Sample depth Moisture ’/,/’ Dry unit
10 I (ft) content ( weight (pcf)
™~
24 28 W 7%.4
B3 n 22.2.\» 4.5
54 3A 2s. 90.
38 )
04
72 €8
>
502

38
3C

in design: 36.0

Table D. 4.7 Sumrary of sand tatlings, natura) moisture content, and unit

weight
Location Sample Sample depth Moisture Dry unit
1D I (ft) content (%) weight (pcf)
20 02 6.0 - 10.0 1.4 83.0
32 ZA 6.3 - 6.8 13.2 82.7
28 £.8 - 1.3 161 0.0
3B $.0 - 9.5 18.2 6.7
04 10.0 - 10.5 30.5 93
43 28 9.0 - 9.5 32.3 Bi. 4
03 14.0 - 16.0 15.4 17
113 2A 12.0 - 12.5§ 7.6 80.0
28 12.5 - 13.0 9.6 80.9
54 02 16.2 - 16.7 13.8 B4.3
. Average for yse in design: 16.9 1.3
B-211
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Table D.4.8 Summary of sand-s)ime tatlings, natural moisture content,
ang unit weight

Location Sample Sample depth Motsture Dry unit
10 10 (ft) content (%) weight (pcf)
8 38 8.5 - 5.0 32.8 82.8
B 10.0 -« 10.5 1.4 te.4
32 2C 1.3 - 1.8 24.6 80.0
43 28 9.0 - 9.5 23.9 17.4
ib 3h 3.5 - 32.0 £7.5 54 .9
3B 32.0 - 32.5 45.5 63.1
3C 32.5 - 33.0 34.3 13.%
B3 TA 13.0 - 13.5 47.% .2
18 13.5 - 14,0 401 18.3
Average for use in design: 42.0 1.7




Table D.4.8

Sumiary of s1ime tatlings, natura) motsture content, anc unit

weight

G RORL — T

LRk
i

- ——

Location Sample Sample depth Moisture Dry unit
10 10 (ft) content (X) weight (pcf)
"8 4a 9.5 -10.0 113.9 9.6
5A 2.0 - 245 7.0 §5.8
58 4.5 - 25.0 100.9 )
19 02 .2 - MW 123.2 38.9
24 0 3.5 - 35.0 81.2 48.2
26 28 6.0 6.5 78.9 $2.6
28 6.5 7.0 17.0 9.8
eC 1.0« 1.% 118.2 3%.7
68 03 1.0 1.5 36.4 8.9
Bl (o} 4. ‘.6 184.2 26.8
83 " 14.3 - 14,8 50.5 .2
93 SA 12.4 - 12.9 119.5 40,7
5C2 0 1.5 «12.0 33.58 88.4
Average for yse in design: §5.4 51.4

2 /o8 /0
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Table D.4.5 Summary of tailings classification and specific gravity cests

tocation Sampie Sample depth Ligutd Plasticity #2000 steve Specific
¢ i0 (ft) Timit (%) index (%) (%X finer) uscs gravity
018 3A 8.0 8.5 38.0 13.0 36.0 bl 2.63
a8 8.5 9.0 - - 311.0 -
A 9.5 10.0 - - R8.0 -
4B 16.0 10.3 - - 33.0 -
58 24.5 - 25.0 99.9 9.0 92.0 CH 2.63
019 02 34.2 - N7 99.9 59.0 9.0 H 2.74
02n 02 8.0 - 10.0 - - 10.0 SP-SC 2.59
024 o0 34.5 - 348 95.0 61.0 86.0 cH 2.62
25 31.% 317 .o 5.0 971.0 L] 2.64
8 31.7 37.9 67.0 3.0 93.0 L] Z2.69
26 28 6.5 1.0 - - an.0 -
032 2A 6.3 6.8 - - 15.0 sC -
28 6.6 1.3 - - 30.0 SC 2.65
2C 1.3 1.8 - - 15.0 sC 2.63
3A 8.0 8.5 - - 82.0 -
n 9.0 9.5 - - 1.0 SP-SC -
04 19.0 - 10.3 - - 5.0 SP-SC 2.61
0136 ic 19.9 - 19.5 7.0 40.0 98.0 CH 2.75
043 R 8.5 5.0 - - 31.0 -
28 3.0 9.5 - - 16.9 sC 2.7y
03 4.0 - 6.2 i.0 2.0 SC -
e *x 13.0 - 11.% - - 10.0 SC z.%52
kL) 32.0 < 4 41.0 13.0 7.0 e 2.§2
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MORRISON-KNUDSEN ENGINEERS, INC.

|
|
SANT# BARBARA URBAN HYDROGRAPH MODEL: SBUHYD, Voroq

-~ —————————

'1
INPUT DATA |

TITLEL: UMTRA/FCT 2% YEA

TITLER: RETENTICON uast}
RAINFALL DATA |

W ————————————— -

TYPE OF DATA: 1
1 = RAINFALL IN INCHES
2 = PERCENT OF TOTAL DEPTH

TIME STEP: 5.0 MINUTES

NUMBER OF RAINFALLS: 72

RAINFALLE IN INCHES:
0. 031 0.031 0.031 0.031 0.031 0.031 0.031 0.03
0.031 0.031 €. €31 ¢.031 0.031 0.031 ¢. 031 C. 03
0.033 0.033 0.033 0.075 0.075 0.075 0.07%5 0. 07
0. 105 0.140 0.210 0.315 0.5&0 1,015 0. 420 0. 24
0.105 0.075 0.075 0.07% 0.075 0.075 0. 075 0.03
0.033 0.033 0.033 0. 031 0.031 0.031 0.031 0.03
0.031 0 031 0.03! 0.031 0.032 0.031 0.031 0.03
0. 031 0. 031

SOIL PARAMETERS

——————— . —— . ——_

INITIAI 80I. MOISTURE CONTENT: 0. 5700

SfATUF L SOIL MOISTURE CONTENT: Q. 6000

SOIL SUCTION HEAD: 7. 40 INCHES
HYDRAULIC CONDUCTIVITY: 0. 0590000004 IN/HR
DRAINAGES

NUMBER CF DRAINAGE AREAS: 3

NAME OF THE 1s* DRAINAGE AREA DITCH 1
DRAINAGE AREA: 116. 4 ACRES
IMPERVIOUS AREA: 0.0 ACRES
TIME OF CONCENTRATION: 32. 0 MINUTES
NAME OF THE 2nd DRAINAGE AREA: DITCH 2
DRAINAGE AREA: 40. 0 ACRES
IMPERVIOUS AREA; 0 0O ACRES
TIME OF CONCENTRATION: 1.0 MINUTES
NAME OF THE J3rd DRAINAGE AREA DIRECTLY TRIB.
DRAINACE AREA: 16. 7 ACRES
IMPERVIOUS AREA: 11.2 ACRES
TIME OF CONCENTRATION: 5.0 MINUTES



CQUT AT ik dar/ Ew-¢# Ji 35

(
ke 7/8/88% {
n 2.2, March 29, 1988 L
(
& HOUR RAINFALL | 3
C
C
0. 931 ©. 031 C
0.033 0. 032 |
0.075 0.07S
0.175 0. 140 c
0. 033 0. 033 .
0. 031 0. 031
0. 031 0. 031 O
9 | C
APERTURE
CARD C
Also Available Un C
Aperture Card T
¢
C. |
.
(.
;n BASIN (s
C
€
€
9205110072 =0S~ 7







on 2.2, March 29, 1988

& HOUR RAINFALL

§  PERVIOUS
RUNOFF

(IM)
. 000
0. 0C0
. QC0
000
004
oc8
. 011
. 013
. Q14
. 0195
.Clé
. 016
017
. 017
018
018
. 018
019
o021
o211
.22
. Q22

o

00000000000 C0N00000C

TOTAL

RUNOFF

(1IN
000
dlale
000
. 000
Q04
. 0C8
0113
013
0i4
0195
0ié
014
017
€17
. 018
. 018
. 018
., 019
. 021
. D21
. 022
. 022

0CO0OO000DOVO0OODODCO0DO

INETANT F INAL
HYDRGGRAPH HYDROGRAPH
({CFS) (CFS’
0.0 0.0
.0 0.0
0.0 Q.0
0.0 G 0
6.1 Q. 4
11.9 1.7
15. 4 3%
17. 8 PR
19. 8 7.3
20. 9 w4
2e. 1 10, %
23. D 2.
23.8 14. &
24. 5 15. 6
25. 0 16 7
25. 6 18. i
25, 0 19. 32
26. 9 =0, 3
29. & =21, 4
30. 0 22, 6
30. 3 23,7
30. 6 24. 7

AT I &1 pp
Kt 1/%/23

St
APERTURE
CARD

Also Avsilabie Op
Aperture Card

9205110072 -0






@ 000O0OODOO0OO0DO0NO00N0000000000000000*00000000000

5CC000000000000000000000000000000000+00000000000000

o

022

. o022
. 064

064

. 0635
. 068

065
063

. 063
. 099

130
200
305

. 951
. 006

411
236
166
131
096
06é
046
0é&é

. 0&é

Q&é
Q&6
C24

. 0R4
. 024
. Q2%

025
023
023

. 0283
. 023
. 023
. 023

023
Q=3

. 023

0=23
Q&3

. 023
. 023

023
0232

Q23

. 823
. 023
. 023

023

094

30.
31.
%0.
90.
90.
¥
1.
T1.
91,
134,
183.
282.
430.
778.
1416.
S78.
33a.
233.
184,
135.
3.
93.
93.
3.
?3.
3.
34.
34.
34.
34.
34,

34

31.
3z,

-

2o
32.

o |

=

32.

=

- <8

——
-

32.
32.
32,

gy

=

e ]

N

~—~

A2

-~

a2
oo

32

7174,

QNN UBDODURND==00ONTOU R AU N-~ORNSCOPWENRNIOTIL=INUO=-D

Q3

9.
26.
31,
39.
47,
93.
9.

&67.

74,

B8&.
107.
143.
210,
338.
434.
437.
414,
=84,
3sa.
S17.
€85.
257.
233.
213.
198,
175.
186.
138.
123,
110

50

89.

81
74
&8
&3
o8

54,

-

43
446

49,

)

.

41
3%
S
-
W/

a7,
-~
-

3é&.

&7475

QUM ET=0RWN l-\!U’OFJJaU'\G;JlU'bU“mOU&hFJmUQWH.AOU\JNUUWW“?‘UQUUO‘

~

Y A
Eve 7/3/39
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APERTURE
CARD

Also Available O
Aperture Card

9205110072 -Q7













e OD00C

6C00N00000000GCO0000CO00000000000+»00000000000000

. 022

022
064
0&4
065
065
065
0&5
Q&S

. 095
. 130
. 200
. 308
o-1-21
. 006

a1t

. 236
. 166

131
096

. Q&é

Céé
066
Qb6
0&é

. Q&6

0z4

. 024

=4
02%
e}=4-
029

. OR3

023
023

. Q23

023
023
ca2

. 023
. OR3
. 023
. Q232
. 023

cRr3
023

B 4 P
. 023
. 0&3
- Q23
023

. 094

oo

o

OO0 O000000000000C 0000000000060 000+00000G0000D000

o2z

.02

044
064
063
065

. 065

065

. 065

0o3s

. 130

200
305

. 551
. 006

411
236
166
131
094
064
0&6

. Céé
. Qéé

Csé
QLb
024

. 024
. 024
. 02%5
. 0ad

02%
Ca3

. 0R3

023
023
Q23

. QB3
. Q23
. 023

023

. 023

. 023

Qa2

. QR3

023

S
, OR3
. 023

033
023

. 094

13.

+

-

46
44,
45,
47,
47.
47,
47.
&69.
94,
145,
221,
399.
730.
298.
171,
120.
9%.
69.
47,
ag.
48,
453,
48.
48
7
17.
17.
-
b
14,
16,
1&.

ié6

16.
16,
15.

1&.

1

16.
16.
16,
1&.

16

ié

16.

3698

146,

16,

nG&Jm\J\J\J\JGG‘U‘&fluulﬂ-ammmﬂ\JU“HOOO‘JOb"J"‘O\I\l.‘-O“*U“*‘Oﬂmﬂ‘OO

SIE IR Y]

o

14,
14,
18.
a9,

30.

34

37,
39.
41.
49,
%3,
69.
?3.

145

243.
306.
289.
256,

-
22

189,
158,
133.
113.
8.
8o,
i 8
67.
8%.
44,
40.
a4,

-

< ji |

™y

/.
23,
23.

&l

&b

29.

19
18
18
17
17
17
17
17
17

17

16

1\").
16,

34633

"‘*‘U&C"GL)UUJU‘"“‘JJG"@\J:LJD'GF‘U'-’JJS')O"‘—0?«3-’0‘-3\3*“4&3&!#““09300‘

GJO0C o

;)

SRS L ir-dd
fvo '?/.9/9 &
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CARD

Also Available On
Aperture Card
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C MORR ISON~WANUDEEN ENGINEERS, INC.
EANTA BARBARA URBAN HYDRUGRAPH MODEL: 8BUMYD, Versi

N ——— ——

RAINFALL-RUNGFF COMPUTATION

F - - < -

TITLEL: UATRA/FCT 25 YEA
TITLER: RETENTION BASIN
NAME OF DRAINAGE AREN DIRECTLY TRIB.
i DRAINAGE AREA: 16. 7 ACRES
: IMPERVIOUS AREA: 11.2 ACRES
. IMPERVIOUS PORTION: 0. 6707
C TIME OF CUNCENTRATION: 5.0 MINUTES
SOIL PARAMETERS:
C INITIAL SOIL MOISTURE CONTENT: 0. 5700
SATURATED SOIL MOISTURE CONTENT: 0.&000
SOIL SUCTION HEAD: 9. 40 INCHES
HYDRAULIC CONDUCTIVITY: 0. 0590000004 IN/HR
TOTAL RAINFALL: 5.917 INCHES
TIME STEP: 5.0 MINUTES |
NUMBER OF RAINFALLS: 72
( RUMOFF VOLUME:
: IMPERVIQUE: 3.97 INCHES OR 5. 852 AC-FT
(_, PERVIOUS: 1.468 INCHES OR 2.23 AC-FT
( TOTAL : 8. &5 INCHES OR 7.86 AC~FT
PEAK FLOW 139. 6 CFS AT 3. 08 HRS
(~.
NUMB TIME RAINFALL INFILTRATION IMPERVIOU
g DEPTH RUNOFF
’ (HRS) (1) (IN) CIND
0 0.000 0. 000 0. 000 0. 000
1 0. 083 0. 021 0. 031 0. 021
2 0. 147 0. 031 0. 031 0. 021
3  0.2%0 0. 021 0. 021 0. 021
4 0.333 0. 031 0. 027 0. 021
) 5 0. 417 0. 031 0. 022 0. 021
& 0.300 0. 031 0. 020 0. 021
7 0. 583 0, 031 0.018 0. D21
E 0. &a7 0. 031 0. 017 0. 021
% 0. 7% 0. 031 0.01& 0. 021
10 0.832 0. 031 0.015 0. 021
44 0. 917 0. 031 0.015 0. 021
12 1. 000 0. 031 0.014 0. 021
\ 13 1.083 0. 031 0.014 0. 021
14 1. 167 0. 031 0.013 0. 021
B 1S 1. 250 0, 031 0.013 0. 021
; 16 1,332 0. 031 0.013 0. 021
17 1.417 0. 031 0. 012 0. 021
18 1. 500 0. 033 0.012 0. 022
{ 19 1, 583 0. 033 0,012 0. 022
; 20 1, 647 0. 033 0. 011 0. 022
-~ 1. 750 0. 033 0. 011 0. 022



B T P S e e S

Sy —(—1

‘#f" (./7-},
[ SN 7/?/?9‘
2.2, March 29, 1988
(
c
) @ moLlR RAINFALL
¥ C
Q BASIN
| C
| . |
y '
i !
4 ( i
. ]
c
: |
: C. i
E (‘
i -
f
{-\
{
PERVIOUS TOT 5L INSTANT FINAL
RUNCFF RUMOIFF HYDROGRAPH HYDROGRAPH hH ¢
(IN) (IND (CFS) (CFS) APERTURE
0. 000 0 000 0.0 0.0 C
0. 000 0 Qi1 4.2 1,4 ARD 1
0. 000 0. 04 4.2 3.3 5
0. 000 0. 011 4.2 3.9 Also Availahle On
0. oot 0. 22 4.5 4.2 Aperture Card ]
0. 003 0. 024 4 8 4.5 '
0. 004 0. 024 3.9 4.7
0. D04 U, 608 % 0 4 9 ‘.
. 005 2. 0 5. 4 g 0 :
0. 005 0. 024 5. 2 s i
0. 005 0. 025 5 2 5. 2 C
0. 005 0. 025 5 3 5
0. 004 0. 025 5.3 5 3
0. 00& 0. C27 5 4 5 3 (
0. ¢ 0. 027 5 5. 4
0. 00& 0. 027 s 4 s 4
0. 006 0. 027 5. 4 5 4 (
0. 006 0. 02" 5.5 s 4
0, 007 0. 027 5.9 5 b
0. 007 0. 027 5 5 o
0. 007 0. 029 s 9 5. 9 !
0. 007 0. 029 5.9 5 9

9205110072 ~/0 |




N

I RN SN R N sy e

22 1. 833 0. 033 0. 011 0. 022
23 1. 917 0. 033 0. N11 0. 022
A 2. 000 0.07% 0. 011 0. 050
2% 2. 083 0.07% 0. 011 0. 050
26 Q. 167 0. 07% 0. 010 0. 050
&7 < 250 0. 075 0. 010 0. 050
28 2. 333 0.07% 0.010 0. 050
29 2 417 0. 07% 0. 010 0. 050
30 2. 500 0. 075 0. 010 0. 050
31 2. 583 0.10% 0. 010 0. 070
32 Q. 657 0 140 0.010 0. 0%4
33 2 750 0. 210 0. 010 0. 141
34 2. B33 €. 318 0. 010 0. 211
35 2. 917 0. 560 0. 009 0.376
36 3. 000 1,019 0. 009 0. 681
a7 3. 083 2.420 0. 009 0. 282
38 3. 147 0. 245 0. 009 0. 164
39 3. 2%0 0.17% 0. 009 0. 117
40 3. 333 0. 140 Q. 00% 0. 094
41 3. 417 0. 105 0. 00% 0. 070
a2 3. %500 0.07% 0. 009 0. 050
43 3. 883 0 0735 0. 009 0. 050
o 3. 667 0. 079 0. 009 0. 050
45 3. 790 0.07% 0 009 Q. 050
46 3. 833 0. 07% 0. 009 0. 050
47 3. 917 0.07% 0. 009 0. 050
48 4. 000 0. 033 0. 00% 0. 022
49 4. 083 0. 033 0. 009 0. 0R2
20 4. 167 0. 033 0. 009 0. 022
S1 4. 250 0. 033 0. 008 0. ok
952 4. 333 0. 033 0. 008 0. 0R2
- 4. 417 0.023 0. o8 0. ad
sS4 4. 500 0. 031 0. 008 Q. 021
9% 4, 583 0. 031 Q. o0& 0. 021
e 4. 6&7 0. 031 0. 008 Q. 021
97 4. 730 Q. 031 0. 008 0 021
S8 4. 833 0. 031 0. 008 ¢ 021
59 4 917 0. 031 0. co8 0. o0_!
&0 5. 000 0. 031 0. 008 0. 0g1
61 3. €83 Q. 031 0. oo8 0. 021
&2 9. 147 0. 031 0. 008 0. c21
&3 S. 280 0. 032 0. 008 0. 021
&4 9. 333 C. Q31 0. 008 0. 021
&3 5. 817 0. 031 0. 008 0. 021
&é 9. S0C 0. 031 0. 008 0. 021
&7 9. 583 0. 031 Q. 008 0. 021
&3 9. 6467 Q. GGl 0. 008 0. 021
&9 5. 7390 0. 031 0, 008 0. 021
70 9. 833 0. 021 0. 008 0. o021
71 8.917 Q. 331 0. 008 0. 021
72 6. 000 0. 031 0. 008 Q. 0]l
TOTALS S.917 0. 823 3. 968



[

CODO000B0000000000000000000000000000OTTD000000000

L

. 00B

Qo8

. 008

ooB

. 008
. 008
. Q07

€07
007
028
Qo8

. 008
. 008
. 008
. 008

ooB

. 008

oos
oo8
008
Qo8

. 008
. 008
. 008
. Q08

. &78

G BOOOOOOOOOOOOO0DCO00000000V000000000-S0000000000000

029

. OR9

071
072
o7

. 072
. 072

o72
072
102

. 137
. 207

312

. 897
. 012
. 817
. 242
. 17R

137

. 102
. 072
. 072

072
o772

-~ -

BANRE

o072
030
030

. Q30
. Q30
. 030

030

. Qg8

oze

. Q28
. 0ge

oz8

. 028

oze
Q28
0=E

<8
og8
cse
o=8

, D28

023
pEs8

. Q28

=8

. OE8

. &45

Y
-
¥
O UNUBLOBUUUINBVAUVNBBUTEEOE D

\I\J\I\l‘d\IN\J‘\I\!\J\J\I\J\J\J\I\I\wa“PH“.‘U‘QO‘OO‘O‘U&QUUUOQU‘.‘“UUOO&#CO

m

,.
-
w
o

SN SIS ‘J\"J‘l\l\.I‘.l\l\!\I\!\SIDO'-!JU‘JO(DU‘VC\JUOO“U'JNQO'NWOUO“UUU&MBO‘WOQ

PR RURCRT R RTR R RLRL L RER R R LRt o

8205

AP € 1P swyy 4 (
Kd ’3/?/'2%
(
¢
.
C
C
C
(\
C,
O
(.
{
{
s1 (|
APERTURE =
CARD ,
Also Availahle On
Aperture Card (.
L
L
(
(]
110072-// ;
(..]






Autl vy IRy ¢
ko 7/8/89

n 2 2 March 29, 1988 d
l
(

N |
APERTURE ;
CARD

Also Available U
Apﬁnuuﬂhﬂ‘ {

-
Y

i 729.
- 646
571.
4948,
435,

b
» . - - - = v b
pMO@-wc9OoOVMU DM o . :
CUNOGCOERESNOMN-O B
OPDOOCBSENODOrROD
Moo P

rn

9205110072~ /2

: P P VYe=Ryute My T-aRet 5 -
P - - — 4













' '120

March 29,

& Boviem of [DAavaw

RAGE
ICAT(R)

Lo

?J”f”—'(l&&lo.".JQ.’J-O”-&M\JM&“O”OGP D= CUPRLBOR =&

DEPTH OF
RESERVOIR CHANNEL

Mem=00000000000000C000000000000000C00000

(FT)
200

1988

DEPTH OF MHEADLOSS

(FT)
000
0. 000
. 002
004
0o?
012
. 018
. 026
. 036
048
0&2
077
093
110
127
144
162
179
196
214
201
248
264
280
299
226
361
400
442
424
824
869
619
686
782
934
200
560
. 883
099

©

CO00O0O00000000C000000CO0

MeeeD000000000

C000000C0O0C0C00000000000000000000C00000

(FT)
000
000

. 000

000
000

. 000

Cov

. Q00

0CO
000
Q00
000

. Q00

C00
eloly)
GO0
000

. Q0

Co0
000
000

. 000
. 200
. 000

000
Q00
GO0
C00
elele)

, 000

CQ0
000
elele
000

. Q00

Q00
000
000

R elele)

000

OUTFLOW

(CF3

CNC BUN=~OO0000000

FJ&AO&PJQ&WOQ‘UW‘J\J-OubbUUbUQOUO\JU’U\I"\l#’J"OOOOV

30

55
&3
70.
80.
3.
114,
149
217,
321,
a4ge
500,

P 7 e T L
Ewe  7/4/8%

b |
APERTULE
CARD

Also Avallable g
Aperture Card

0205110072 =/

'

~

~—~







cn®e

h—uommauuuv~wme»auubouoaunooovrououc~&unnouo»ao.n.noountu

209
250
. 836
. 188
. 110
, ORS
. 937
. 850
. 762
. 671
. 979
. 488
. 402
.”{
LT

-
11=
. 083
. 999
. 980
. 908
. B&4
ea7
793
763
739
710
. 688
b&7
. &49
&332
&17
&04
973
=27
427
451
. 418
2\
. 63
340
=19
299
28
2bé
237
225
213
203
193
184
178
L
120
153
. 146
. 140
. 184
. 129

-3
2.
2
&
e
&
i
i
i
i
i
1
1
i
1
1.
P
1
0
0
0
0
0.
Q.
0.
0.
0
0
0.
0
0.
0
0
0
C.
o
0
0
0.
C
C
0.
¥
o
Q.
0.
0.
Q.
o)
0
Q
0.
Q.
0.
0.
o
0
o
C

-

CO0000D000OD0CO0000000000000000000000000000s M r rEnureENRNRBNL

. 209
. 290
236
. 188
. 110
. 025
. 937
-850
768
. 671

. 878
468
402
. a1

246

177

112
083
559
950

. 909

Eed
827
793
763
738

. 710
. 688

667
649
632

&1
&04

, 873

Sa7

437

. 491
810
. 289
. 3&3

340
“19
299
282
ehé
&%l

- brd

22s
213
203
193
184
179

. 1867

160
1S3
146
140
134
129

COOCO00000CC00UODE000DC00000C20000000000COOO0OO000O0TO0OCO000C00

000
000
00C

. 000
. 000

000
000
olele}
0C0o
000
eonN
000
¢oo
000
000

. 000
. 000

000
00
olele
000

. 000
. 0CD
. 000
. Q00

0C0
elv]e

. 000
. 000
. 000

000
OO0
000
000
500
000
000
000
000

. Q00
M ele e
. 000
. Q00
. 000

GO0
000
000
000
000
000
000
000

. 000
. 000

000
elely)
000
elsle]
000

541,
5%6.
S81.
532
508,
4795,

444

418,
a3 8.
3%
3437,
299,
£73.
=39,
22,
«10.
193.
178,
164,
152,
142,
138,
124,
116,
199,
104,
98.
Fu.
89.
26,

83
a0

o 4

fii
-4

&

63

vk,

a9

a4,

30

36.

-~

29,
&7,
a4,

)
s

20

: i 48
16.
-1
14,
13.

-

11.
10.

Nm oo

NP NMONNY == SO~ 0OWEe~BOoOQ> ~xONBRLCTRD QL= pD~GoDODDAN

N AD=-OC~uD

AP plr ey
t-wo =/8/28

81
APERTURE
CARD

Also Available ('n
Aperture Card

0205110072 =/S

-

(\

C



[ c

-,

o —————

100
101
ioQ
103
104
109
106
107
108
109
110

- i

NsBDOTODO®

00020000000
COGO00O0O0OCQ0O

00000000000
C0O0GCOO0O0O00QC0O0

3%86.
342.
229,
317,
206.

2895,
279,
266,
287,
249

g

OSMNMURNMWNBNN




124
119
119
. 110
. 106
. 103
ose
096
osa
(B9
. OP6

6
2
&
8
8
4
]
a
5
2
4

ccoo00000000

N e

00000000000

124
119

. 119

110
104
103

. 099

096
ose
o8

. 0Bé

CO0000000000

. 000
. 000

000
000
000
ole]e)
000

. 000
. 000
. 000
. 000

GHLP bt
IH Y
khwvyycy

O Ll o
S S o R e

s1
APERTURE
CARD

Also Available OB
Aperture Card

9205110072 = /&




DMORRISON-KNUDSEN ENGINEERS | INC

A RORRRDE L SEn -~




MORRISON-KNUDSEN ENGINEERS . INC.
Y B

o Sheot 26
PIOION e e o o cinnndAINA 286 ContractNo 2557 FileNO o
> | 3
Foature BNt fo e FBoag o Designed . AN /A __ Date . (70 4é
D et LV U SON— T S T TV
DASAN CcAPRCIZTY
Sasp v Rsu ¢ Bases, 75 tv abwug preovad wnte, .
Svainct AAea &F N8 vvway ¢ Ha ag S es AN _E__L
C‘. DAY gorrgm - "q A
Flaciway @ HL%2 4+ « T v28.3
e JllvepaN/ /vuf wlD v ' ’v )
VoL sataw © (.._...__..... /’017.5‘ - L ot ) 13 A IALR ) ’)A
T ELNny L 5 /
{4 neves )
it 2 A0 acrr ) o
. * y"," -

T Ong wAYEn &a (Y1) 8) R8TV Slecr g e

L™ onden Tp
AAOvIOF A Lol

"b‘“"&‘a’ JV~P

CARVvwaAta KL P - alr 3

S€c 14 2g



<
-

$9.0(C

N

N 58,00

/
: e

“,
v
e Yo
L ™
.
.(W
3
x 3
wu

nd uﬁ AT,
TREMTF pu p

Fanr Lap

uUAﬂ 2““? b



AN
.,. .r.:\ /e & \
] . - - ‘/ /.
- 1 . o // g
~ I "
| > r’.. ~ .
2 T B g
* 1d O

’“N.Y Q/rW/m,b. =0
\ o 3
; i w
i y -
' / 4
Fe. Yo .
. ) \.
& o {N59,010
ol 33 E56,365_
i 4 " *
\- )
y 2]@.5.&0 - i

o0 Lan

T — e ——e

A" <

H58,130
L£858.5

(9

\f..‘b AR TR
L ComTyuag

©

— ———————

’ GF Beatin ! \
ROCTrom A\\g p

NS8 340 )

220-0

f
KEFV 8



MORRISON-KNUDSEN ENGINEERS, INC. Sheet ___ 29

BORREON EXVDRES (TR
Project . A T.r_QL{IM_?L&I i s COIRACt No _E 05 File No __
Feature ... SEvCwYsey SogaN ekl Designed .. . A4f ___ Date 28%4r
Hem .. ,M____ifp“‘«éc,!!!an_ e ; Checked bt . Date 7/9/28
VIR I8 Bhr MAswTaLls  Fea S PR waY DFLTGA
is & Ghr CAzvIa L Daswaqpyrasw ReF 1
Tav o AAaw FaLy InCAdrGnTAL
(nr) (2w) Rdawraie (aw)
0.5 28 ¥
o 35 0.7
2o 4“4 .9
3o Yt 0.4
.0 £ L

VEe  Twas jagradbuiied ren vames 4 vvaw b o

Foa O =1}, i€ Ihe prgetagutdon Pea vie A y Sh e,
ThHEN REARLAVSE Tall BILTAIQuTIew S 0

Tear PEan 35 & »MIb pozwt ot DiRavzow ‘@ BAr\) sSuiijdae

veL 15 bhe Mazural. = $.9 ¢



MORRISON-KNUDSEN ENGINEERS, INC R 7.
Proiect . v WUPATAA <Fy Contract No 5267 Fiie No
Feature o RETENTIeN  BAvan Designed .. 2P ___ _ Date._ tvagr
Mem .. TSgn = Ghr SToar Checked ... K «© Date .7/ %/¢%

(R v v - . - -
“bah iov—«—g-#—f—‘{**“ﬁ- an i o SUEY SV R 0 B SRAEOREN 045 0 0 S 2o EEEE S5 TR SR URY [ N ! p)o-c
4dadf s -t S “Tl' dotepet e todogd dodopod fofidids | ddded A4 I
- #*-q_‘ M+o<al‘4 bt ot § edd d .I¢{<1044 41 dd 4
et b et icp e J-*-tut ot f o doddoddod i ] Jodod foddddoh | e T4 bbbt
+ s e -+ » > -+ e Binan o o .
-t o bk e Jﬂi-l Tttt 4 o bt b g 4 et fo ot bt 4
‘le_24‘ +~47-<¢¢44 4-4-47.‘«1:1 4 | fepcind - ‘4'4,0J4~441 U QR PR
SR T e s T R §- §odediods frtgod ot d o of ot f et L b
Lo B S PR ER 4,;4* e e R el L I SRR 4—914 bif ot g b §
o . & — - afhe -\ v . . > il
o8 - -+ ~ — —
R e et e R i T o ST J e e e b e B R e AL B B TN O
¢oo«-44¢o-4-4 et s 4 comd ! L =t I B SE IY S PO %kq-gq bbb { de o+
] e i & 4 gt b Io--—q‘ S SRR RIS S f=4=] 44
,j* 4 b b 4 rbod | e R ]
v e " s
4o d- 4 R T R 4 44 4
- 4 Foben 4 = §-wg=d d - ab L AR 4 b $od 4ed
J R 3 'I‘é [ ] v LI I I e S T
P e - -JJ S Sl S B S T T T St I S b s v
=¢ 0é : - | .
i
B e B A e e o S b4 L o J I e b I T BT
1071—9 i e B T B . cl4-1‘od-t R R
e = D [ T VPSSR [ R R R e e e e I I e
! gt 4 $=t 40 . .y 44w —4 4t R At - .
e e T IS Y 4 bt 4 frowb § —_— k. = JX = B
. . i T S [ b ey b PR — 4. 4
g ‘ . I: '*0-"—“1 { B B T pea— E'omE'. i--.-oj 4 44 e R R B
W AR R T Sy & R s e S S S e o T ST S R bt Fg e s ad g b4
04 & ¥
i ¥ S| " !”'2 0 nches s B e e R e e o o o T N [ S PR
-y e [ I e B e e e I o pav it R
o catetes FOr 1230 mingles P 4 ol b »»‘-14”. » §  Juipet
bt | ""A»{<q000 il G § | tebom
— './I‘.'O” - ol dl ’_J__’ 4
60 W, V5 T e & $=d
- . Yhont”lZOnO‘?i'lemu. e 02
- DJ
T wphe L SE inches » p BLUmnuies o3 16 |
: - s mmu!u ¢« Bowr et
. - ba e -4-*-’--}« 4'4—4 L e S e B . ey y-y—'|] S v ™ e e v -
- PR "-"“‘4," = g '--0.41 e o Y BT : Rt R | 44 b L e e B e R o e At
S A e B e i fechde T 1111 1+ et IR o L I e e e A o '
19 DD BB S5 S B  a a re EEE S R s o I [ NEUSE W NN,
) - < 4 i | &
Lam el B Bt B A S e B B -&4'-» ‘410 e e ] LAt S S ] o B ] [ (R I T 3 LA T 3 -t
ot -4 an e B S R e e T b (R U T SR ‘640- LR S R S B S .
R ..,a‘*_‘-#.-.r [ L BT e R S a4 i L2 3 » L e - e ane B R B O B 4 - -
e el e b o SO b bt adn g § o] odbadecd | S . ~.".‘<}4~ R e .¢ab«lv-“

DURATION IN MINUTES (1)

Fre A wer b




OMORRISON-KNUDSEN EMGINEERS | INC
e A WOBARON ENVCDERS ( '.,”.‘y,‘ At

e Ye. LEA nAa

4&.?.‘ -l BT

FRACTE o N 2 GRS RN TA | RErtaan el
el }‘ FAACTRO W PF 3 \ B e gt a |
L S T & TN A A At L : Edan~va,

8 14

il

59

(53

4

A |

Yy

1




(@ MoRRISON-KNUDSEN ENGINEERS, INC. Showt __3 2

Project _m-_‘_;“.:‘_.::..‘::.’giuzzitvwﬁ e GOMBCI NO. 5087 File No-—.:.__w“—__mw
Feaiure RETSNTIoN Battns Designed A Date . v24°
om S g bhe wTeny Checked o Date n_gxﬂg ;

Tamg POl Sl AAALAAY GG ) | Tant TN TA L Fl akianveup

(hzw) AR » fdi AV Ema e | (mas) RAsw e\ ANCARMLUT L

faw) Rawbew (V) 1 (aw) Rakubas (TW)

8 Lovy we | e Y oM

i"e .1t ; 18 l

1% Jbhe e [

kv 1,018 s 1'

11 o%y e . 1T ’

I8 i s T ,

14y { 18 | %0

Lee gAML ) s

0% ’—'T- NEY | 3ie

¢ (3] . 1Y

s 0% | e

t1e 2 ‘ 115

(ALY Gl e

i3e ! 78 [ AN

255 oY% | e

o 0%y LY

] | 3%

tie s

25 e v ¥

Lev |

s ¥ X




m&WNUQO!N ENGINEERS, INC. Sheet _ 33 )
Project OFfvan - Fev - Contract No _JS0 # PO NG e
. Feature . AtwenTaen Batan — . Designed . M J Date &/ 0 #¢

om . wERL COCIF, Checked . b€ Date _/8/8%

SPALL wayY Oata
-z bseN ey
Frak 303w way Flow bt

SPIce way ety = Fs

CALE W EIR COoefr c [ © 3 C-‘-fr’/")

TAAPERLUZOAL. RN0AD CALSTED WiIA 3.1 Scores
CBpTY vacey

preacT T lbvr

FLF & 7Tap S5-%Y 4w S-i0 Mooeis THES w3op OF
WEIA WELL  EXCEPYT THAT BACADTH 5 Sha. (67 MAr)

_ TAS
» VAT AN AVLAAFE OFf yALEE Far B 00 510 &

TAaN §-Y (Atcmvcm-ﬂ\r, BR0ap CALSTED , ANMADTA T ‘5‘)

Fea M | vik T3+ 34 - 3aa

N
. Pve TO OvA Latodlh JRea®TH  JSe C. 2 3.0 7¢ Bé corsenvauws
fon W=,8 Uik 3ve ey . zse vis 2.9

ek ©
R L oy o e R



@uomoou-xuuouu ENGINEERS, INC Sheet __ 3 Y

Project . e e PO - ECT . ContractNo T8 FileNo
Feature . ReTENTZow PaS3y Designed . T#L/ ____ Date & 'Lm
. Mem . W EIK COBYY — — Checked . Lt . Date 2 o
FoA Nz |8 vis f‘! Y 4+ 3.6 - 3.2
™

T AE Conjanvirave VI CT 30 rFea _H ™ 0.5






9205110072 =/7




e - R — - .
- SR p—————— L AL D - ~ i m
|

MORR 1SON-KNUDSEN ENGINEERS, INC.
( " EANTA BARBARA URDAN HYDROGRAPH MODEL: SBUMYD, Versi
( \

- .- - -

-

RAINFALL-RUNOFF COMPUTATION ;

( - . -

TITLEL: UMTRA/ECT |
- TITLER: RETENTION BASIN
|
NAME OF DRAINAGE AREA: DITCH 1 1
DRAINAGE AREA: 116, 4 ACRES
IMPERVIOUS AREA: 0.0 ACRES
| IMPERVIOUS PORTION: 0. 0000
| J TIME OF CONCENTRATION: 32.0 MINUTES
SOIL PARAMETERS: 1
( INITIAL SOIL MOISTURE CONTENT, 0. 5700
SATURATED SOIL MOISTURE CONTENT: 0. 6000
BOIL SUCTION MEAL: 9. 40 INCHES
( MYDRAULIC CONDUCTIVITY: 0. 0590000004 IN/HR
TOTAL. RAINFALL: 6. 704 INCHES
. TIME STEP: 30.0 MINUTES
: NUMBER OF RAINFALLS: 48
. P RUNOFF VOLUME:
t \ IMPERV IOUS: 0.00 INCHES OR 0.00 AC~FT
o b PERVIOUS: 4. 68 INCHES OR 45 39 AC-FT
( TOTAL: 4. 4B INCES OR 4% 39 AC-FT
PEAK FLOW 201. 9% CF8 AT  12. 80 HRS
(
NUME TIME RAINFALL INFILTRATION IMPERVI
( DEPTH RUNOFF
(HRS) CIND CIND CIN)
0 0.000 0. 000 0. 000 0. 000
- 1 0 500 0. 036 0. 036 0. 000
' g 1.600 0. 037 0. 037 0, 000
2 1. 800 0. 038 0. 028 0. 000
- 4 2 000 0. 040 0. 040 0. 000
" 5 2. 500 0. 041 0 041t 0. 000
& 3. 000 0. 042 0. 042 0. 000
: 7 3. 800 0. 045 0. 045 0. 000
[ & 4. 000 0. 04h 0. 04é 0. 000
9 4, 500 0. 048 0. 048 0. 000
| , 10 5.¢00 0. 082 0. 082 0. 000
| 11 5 500 0. 054 0. 054 0. 000
; 12 4. 000 0. 057 0 087 0. 000
| C 12 6. 500 0. 060 0. 054 0. 000
14 7.000 0. 065 0. 052 0. 000
- 15 7. 500 ¢. 070 0. 050 0. 000
/ 16 8. 000 0. 076 0. 049 0. 000
\ 17 8. 500 0. 084 0. 048 0. 000
18 9. 000 0. 092 0. 047 0. 000
j - 19 9. 800 0. 106 0. D4& 0. 000
' 20 10. 000 0.123 0. 045 0. 000
H 21 10, 500 0.157 0. 044 0. 000
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[Cies 7 /9748 .

0. 1464 0. 144 28 4 ®7.8
0. 280 0. 2L 65 7 43. 3
2. %03 2. 502 S87. 4 224, 1
0. 440 0. 44¢ 103.3 301. 5 i
0. 209 0. 209 49 0 1972.7
0.137 0.1 . 8 8a 9
0. 098 0. 098 23. 1 47. 6 ¢
0. 083 0. 082 19. 4 30.8
0. 066 0. 0&s 1. 9 22. 3
0. 052 0. 082 12. 3 16. 9 ,
0. 048 0. 048 10. 8§ 13. 4
0. 037 Q. 037 8 7 10. 9
0. 031 0. 031 7.3 9 1 ¢
| . 028 0. 0285 6.0 7.9
0. 023 - 0. 023 8.2 &.3
0. 219 0. 019 4.4 9.4 (
0. 016 0. 014 3.8 4. 5
' 0. 012 0.012 e 9 pe R Y
. 0.011 0. 011 2.7 2 (
0. 009 2. CO% = 0 e &
0. 007 Q. 007 1.6 2.1
0. 006 0. 006 1.4 1.7 ¢
0. 0073 0. 003 0.7 P
0. 003 0. 003 0.7 0.7
0. 001 0. 001 0.3 0.7 (
| 0. 000 0. 000 0.1 0.4
| 2. 000 0. 000 0.0 0.2
4 &80 4. 680 1098. 5 1096 4 (.
s (
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MORR ISON~KNUDEEN ENGINEERS, INC

SANTA BARBARA URBAN HYDROGRAPH MODEL: ESBUHYD,

W — - — -

RAINFALL-RUNOQFF COMPUTATION

- —— -~ -

Vers

i
d
l

TITLEL: UMTRA/FCT
TITLER: RETENTICON BASIN
NAME OF DRAINAGE AREA: DITCH 2
DRAINAGE AREA. 60.0 ACRES
IMPERVIOUS AREA. 0.0 ACRES
IMPERVIOUE PORTION: 0. 0000 |
TIME OF CONCENTRATION: 19.0 MINUTES |
S0IL PARAMETERS: |
INITIAL SOIL MOISTURE CONTENT: 0. 5700
SATURATED SOIL MOISTURE CONTENT: 0. 6000
SOIL SUCTION HEAD: 9. 40 INCHES
KYDRAULIC CONDUCTIVITY: 0. 0590000004 IN/HR
TOTAL RAINFALL: 6. 704 INCHES
TIME STEP: 30.0 MINUTEE
NUMBER OF RAINFALLS: a8 |
)
RUNCFF VOLUME |
IMPERVIOUS. 0 00 INCHES OR 0. 00 AC~FT
PERVIQUS: 4 68 INCHEE OR 23 40 AC~FT
TOTAL: 4. 68 INCHES OR 23 40 AC=FT
I
PEAK FLOW: 174, 9 CFS8 AT  12.50 HRS |
i
NUMB TIME RAINFALL INFILTRATION IMPERVIOU
DEPTH RUNUFF
(HRE) CIND (IN) {IN) :
0 0. 00U Q. 000 0. VOO 0. 000 |
1 0 %00 0. 03¢ 0. 036 0. 000
& 1.000 0. 027 0. 037 0. 000
3 1500 0. 038 0. 038 0. 000
4 2 000 0. 040 0. 040 0. 000
5 2 900 0. 041 0. 041 0. 000
& 3 000 0. 042 0. 042 0. 000
7 3. 500 0. 04% 0. 049 0, 000 |
B 4 500 0. D44 D, 04b 0. 000 |
9 4. %00 0. 04n 0, 048 0 000
10 5 000 0. 082 O, 0852 0. 000
14 S 800 0, 084 0. 054 0 000
12 & 000 0. 087 0. 087 0. 000
13 6. 500 0. 06C 0. 084 0. 000
14  7.000 0. 065 0. 052 0. 000
15 7. %00 0. 070 0. 050 0. 000
16 8 000 0 N76 0. 049 0. 000
17 8 %00 0. -4 0. 048 0. 000
18 9 000 0. 093 0. 047 0. 000
19 9 %00 0. 106 0. 04& 0. 000
20 10 000 0. 123 0. 045 0. 000
21 10. 500 0. 157 0. 044 0. 000
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MORR I SON-KNUDSEN ENGINEERS, INC.

BANTA BARBARA URBAN MYDROGRAP)! MODEL: SBUMYD, Vers

- - - - -

RAINFALL-RUNOFF COMPUTATION

- — . - - - -

| TITLE)L: UMTRA/FCT
| TITLER: RETENTION BABIN
| NAME OF DRAINAGE AKEA: DIRECTLY TRID.
- DRAINAGE AREA: 16. 7 ACHES
. . IMPERVIOUS AREA 11.2 ACRES
IMPERVIOUS PORTION: 0. 6707
~ TIME OF CONCENTRATION: 5.0 MINUTES
S0IL FPARAMETERS.
C INITIAL SOIL MOISTURE CONTENT: 0. 5700
BATURATED SOIL MOISTURE CONTENT. 0. 6000
S0IL SUCTIGN HEAD: 9. 40 INCHES
- HYDRAUL IC CONDUCTIVITY; 0 0590000004 IN/HR
| TOTAL RAINFALL: 6 /704 INCHES
| C TIME STEP: 30.0 MINUTES
' . NUMBER OF RAINFALLS: a8
B! - (- RUNOFF VOLUME :
| A IMPERVIOUS 4. %0 INCHES OR 6. 26 AC-FT
‘ & - PERVIOUS. 1.94 INCHES OR 2.14 AC-FT
i T c TOTAL : 6 04 INCHES OR 8. 40 AC-FT
|
PEAK FLOW: 66.9 CF8 4"  12.00 MRS
{
NUMB TIME RAINFALL INFILTRATION IMPERVI
( DEP TH RUNOFF
(HRE) (IN) (IND CIND
0 0.000 0. 000 0. 000 0. 000
: 1 0 %00 0. 024 0 036 0. 024
2 1, 000 0. 037 0. 037 0. 0R%
3 1.%00 0. 033 0. 098 0. 0%
¢ 4 2 000 0, 040 0. 040 D. 027
| S 2 500 0. 041 0. 041 0. 027
. & 3. 000 0. 042 0. 042 0. 028
| 7 2. %00 0. 048 0. 048 0 030
| 8 4 000 0. 044 0. 044 0. oo
9 A 800 0. 048 0 048 0. 032
C 10 8. 000 0. 052 0. 082 0. 035
| » 11 5 s0¢C 0. 084 0. 054 0. 056
12 &.000 0. 087 0. 087 0. 038
( 12 4. 500 0. 060 0. 054 0. 040
. 14 7. 000 0. 065 0. 082 0. 044
p ( 15  7.%00 0. 070 0. 080 0. 047
i 8 A 16 B8 000 0.07& 0. 049 0. 051
R 17 8. %00 0. 0B84 0. 048 0. 056
| 18 9. 000 0. 093 0. 047 0. 062
) ¢ 17 9, 500 0. 104 0. 044 0. 071
’ 20 106. 000 0.123 0. 045 0. 082
| ) 21 10. 500 0. 157 0. 044 0. 108
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MORR ISON-KNUDSEN ENGINEERS, INC.
SANTA DARBARA URBAN HYNROGRAPH MODEL .

————— - . - ——

RAINFALL~RUNOFF CCMPUTATION

TITLEL:
TITLE2:

UMTRA/FCT
RETENTION BASIN

COMBINED OQUTFLOWS:
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@Yo AELUN~-O

TIME QUTFLOW
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-Foundation soils
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FIGURE D.5.8
POTENTIOMETRIC SURFACE OF DEWEESVILLE/ CONQUISTA AQUIFER (JANUARY-MAY, 1986)
AT THE FALLS CITY TAILINGS SITE NEAR FALLS CITY, TEXAS




N BELOW PERCHED WATER

LENGTH VO LLUME

S ) .




UMTRA-Fer O LN
R T luaf 9-‘,

SEig -8
Py 10/"/11"

WYL 11/2/40
.-.' PILE #4 - YPkArEREXCAVATION BELOW GROUND WATER 10 BE
SECTION AVG, AREA G Vo
?”9) Tar™ ff#_f“ (€.Y,
R o 86 100 319
s 172
586 100 2170
T 1000
4084 100 18126
v 7168
6054 100 22422
v 4940
3460 100 12818
W 1960
1280 100 4741
X 580
290 100 1074
Y 0
TOTAL 58667 C.Y,

. DEWATERING VOLUME

¢ 27 ¢ X specific yield
xyg’ x 0 x’?l* P Y
2tV w 6.8 Ac. -1t

filt

-
7
2
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YOL, F EXCAVATION BELOW GROUND WATER TO
DEWATERED

AREA AVG, ARE: LENGTH

(SF.) (FT.)

PEWATERING V




PILE 45 =~ VOL. OF EXCAV
GROUND WATER

SECTION AREA
(SF.)
144.5
451,
695.9%

5997
&\

ft 8o

vhere

DEWATERING VOLU w 65544
65544 x 2 X
116544 ftf «

cy X 27




PILE 5 SEEFPAGE INTO EXCAWATION

2. V0R-O7 fv/e

a A L)

(og.TL. /8) (g




PILE S SEEPALCE 1NTO FXCAVAT ION

6 4ADF -8 cwv'e - OWYRIAY T idmy




PILE #5

SECTION ? A 2'?!‘
{sg.ft./¢) (sg.ftC./q4)
{

{sh. 2, ) sh.37 )
4 0 G.000
K 0.0130 0.000
5 0.0068 v.149
& 0.0036 0.109
0.0000 0.0C0C
! O0.0372 0.385
8" 0.0000 0.000
NOTES:
i) Section 4' is 30 ft. north
1) Section 8' 1s 80 ft. south
* Pyramid shape vol. = {area

~SEEPAGE INTC EXCAVATION ~~- PART A

TOTAL q

(35. re274)
0.90000
0.0120
0.1558
0.1126

0.4222

O OO0
v JUUL

f section 4
of section
. !“. Iw' 3

+ PART B

Al
(8qG.

C.0043
0.0844
0.1342
0.056)
0.2111
0.1407

100
100
100
100

$C

TOTAL

60.0 .t 3/day
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UMTRA - Fer

(nsteale F s
3'! t’: -24“"

Jo

PYL (0/a8/9;

1
%
1
|
wiL v/?2/4p ‘
|
. v POND §6 ~ VOL. OF SURFACE WATER TO BE DEWATERED
SECTION AF AVG,. AREA GTH Vo
(sﬁ) (SF.) z("f"!“.) (C.Y.
R 0
0.0 100 0
B 0
650 100 2407
c 1300
1527.5% 100 5657
D 1755
2275 100 8426
2795
1852.5 100 6861
F 910 *
303.3 115 1292
G 0
TOTAL 24644 C.Y., =
15.3 AC.~FT
NOTES:
I * Pyramid shape: vol.= (area * L)/3



POND $#6 = VOL., OF EXCAVATION
DEWATERED

SECTION AREA
F.)

AREA
(8 5

shape:

DEWATERING

e A
(g ste veally, Eung
z Pf 22

»

BELOW GROUND WATER TO BE

VOLUME
% 9

1481
7148
14663
20909
16469
4060

Y u'.l'-A"

"‘fk,i;.

e




St A SEEPAGE INTO EXCAVATION

RIGHT (®) i
- e I L P e e
s BCL)Y *Uh_gd A‘T‘[T TR COE: 'h_‘-__—;;‘,‘i_lT) qu %) H{gAML)*gAiR))
(0g.f2./8) (0q. 7t sdey)| (f1.) ; (0q.71./e)(eq. 1. /d)| (eq.ft/dey)

6 171 s 36-G7 0.0%72 ¢ 5.9% 0.0%% | 0.07*1
!

0 244 %-0 0 D408 | g 7 4.3%-0 0.0%8 0.0883

G.0522 | , ; » 4 & o.037 | 6. 0901

0.0420 | ; , D, T4 3 & 0.0%50 | 0.09%

8.0128 ' ‘ 0.21 s 0F-2 0.02%% !

i




POND 86 SFEPAGE

RRIIFER =

THTD EXCAVATIC

6. 40F -0 ew'e

FRAGW ST

FRAGMENT 2
w2 w2 § (="

{¢c) (a9

2%qgb
(w2xns)
(8g. Tt/ dwy)

!
i
|
|
|

!




POND #6 -SEEPAGE INTO EXCAVATION --- PART A + PART B
SECTION ( g A Mg z;ge,d) 'ro-x-m.zqB : AVG. 9ay L?urgn);,n o Q -
8qQ. - sq. . + sqg. P -
(ah. .-/) (Sh. 7 ) {%.tt.?d; . (tt’?/day)
A 0 0 0.0000 -
0.0217 100 2.370
B 0.0711 0 0.0711
0.4772 100 47.720
C 0.0863 0.797 0.8833
0.8852 100 88.520
D 0.0%501 0.797 Cc.8871
0.8896 100 88.955
E 0.0950 0.797 0.8920
U.68B27 100 68.365
F 0.0383 0.437 0.4753 -
0.1584 115 18.220
G 0 0 C.0000
TOTAL 314.1 ft-3/day
NOTES :

* Pyramid shape : vol. = (area * L)/3

T AM
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MKE DOC. 5057-FCT-R-?9-OO796-OOQH A

Qs N ATIONAL o i s
NE B ENVIRONMENTAL 2621130 Ragoson Orne
@ Sl resTiG INC RN

=3 FIELD SUMMARY &—

Formerty. Agualat, Inc
UMTH - FeT

4r

.

Fall city (D tailings site) .7 mi down F.M. 1344 off F.M. 791
WYL 1 /7740

Well Depth From
Felld Repth Pate Iop of Casing
B 1l 23587 ODry 2.8/
B 2 26.67 12-13-88 38.0'
MW 607 Could not obtain 12-13-88 44.07
B 2 29.0' 12-13-88 37.17
B 4 20.5/ 12~13-88 39.5/
B B 15:. 87 12-14~88 30.5/
B 7 12.9¢ Dry 18,77
39 30.3* Dry 16.47
B 10 33.7° 12-14~88 33.87
B 6 185.7¢ Dry 26.57
B S 15.0* Dry 19.4°
’ B 13 Could not locate
. Sampling Y ime: 10 hrs. 12-13-88
8 hrs. 12-14-88

RECEIVED . MKE
. ted JAN 17 1989

UMTRA-SF,



NIV @2 68 1735 PS1 SAN ANTONIO $12 342 84Dy kel N .
" Yokt i MKE DOC. SOS7HCT-R-09-90716-00 , =
' FALLS CITY PROJECT x‘xt s “”/J =
DRILL MOLES WYL /2/90
‘ DRILL HOLES PLAN LOCATION SET_LOCATION HUB ELEVATION®
WT-E_E& Wav G AabL
Bl 61,300.00  €3,760.00  61,300.00 €3,760.00 484,16
82 €1,360.00 6411500  61,380.00 64,115.00 402,11
g3 62,300.00  €4,950.00  £2,300.00 64,950.,00 472,40
84 62,050.00  64,920.00  ¢2,00.00 64,920, 00 73,20
Be 60,7000 €4,375.00  60,710.00 64,375.00 467.63
86 60,320.00  64,300.00  60,520.00 64,300.00 465,90
87 61,7000 65,550.00  ¢1,30.00 65,550.00 456,87
88 €1,880.00  €4,350.00  §1,880.00 €4,350.00 464,55
83 61,500.00  65,850.00 ¢, 800,00 €5,850.00 453.20
810 59,400.00  64,800.00  $9,400.00 £4,800,00 466,27
81! 59,120.00 64,780.00 39,120.00 €4,780.00 865,77
. 812 39,420.00  65,090.00  s9,420.0 £5,090.00 466.13
\ 813 58,730.00  65,770.00 58,730.00  65,770.00 840,43
l B4 58,800.00  €5,5%0.00 8 00,0 €5,940.02 442.28
‘ 8ls °8,300.00  65,690.00  sg,300.00 €5,690.00 436.42
816 62,410.00  20,080.00 2,410, 0 70,080. 00 420.85
817 62,600.00  70,30.00  ¢2,¢00.00 70,340, 00 420. 58

**These hub elevations

were obtalned from the following aertal or control
vints furnishes to cee:

301, 935, 924, 925, 926, s A and SM B



Ut TR T (1 Sl
Frow. Eef 9 3L - o
Prolessional Service Industries, Inc. "7 e/re/se

WYL /2740
RECORD OF SUBSURFACE EXPLORATION
Boring B-10

sae ____Falls City, Texas Project Mo 312-85070

SURF ACE
Yery stif' Tight brown CLAY 4551 16
- with calcareous materials, end

gravel o

i

T8 99

Loose grey silty SAND

1

« gray and brown clayey sand at 9'

i 1

10 J5$3] 6

15 -

i

&

).

' DESCAR TION BEPTH (sameie | W o, o, ", REMARS
I

!

I

l

|

|

’.
Firm gray sandy CLAY 20
- with silt
2%
Ftrw gray and dark brown silty o
Hard tan silty CLAY % .#55 7 34

Boring terminated at 32°

p

o w wy
w o v
on o s
~ e I
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' oy . :"4“
‘ Professlonal Service Industries, Inc. WYL /7 /40
RECORD OF SUBSURFACE EXPLORATION
Boring_____ B-1l ’
Project Name UMTRA Site Date of Borng . _'uly 7, 1588
Site Falls City, Texas Project No : 312-850?0
e RLSCRIP IO DEPTH | SAmrLg L o, G, -, REMAALS 1
SURFACE B
" Firm to stiff brown CLAY 45511 14 4
: = with calcareous materia) " -
t 7882 6 3
Medium dense 119‘\' tan SAND §
ﬂ
= with some clay
-
: Medium dense greenish gray sandy |
t SILY .
L L h
Boring terminated at 20 j -




7his -2
‘ Professional Service Industries, Inc. :;LL ) /’7; ;‘;
RECORD OF SUBSURFACE EXPLORATION
Boring B-12
Proect Name. ____ UMTRA Site Date of Baring __Ju1y 7, 1988
Site Falls City, Texas Project No | 312-85070
DESCAP 1HON OLeTw fsAweLE | 0, o, ", REMANKS

SURFACE

Firm tu stiff tan silty CLAY with
some calcareous material

$5 1 §

20 24

RN )

- -
r
Loose white and gray SAND
- with calcareous materials
10 $S 7
Loose dark gray silty SAND
15 S5 4 8
2531 4
Soft light brown i1ty CLAY e0
S5 6 3
y J

~
o

T rrTe ﬁr'T-f

A1 1. 1

$S$ 7| 28

)
o

Hard gray siity CLAY

Ty y

. k.l

S5 8] 6%

L Hard 1ight brown silty CLAY
- 3 s

: Boring terminated at 35'

t 1 % 4. % 3 3 B A0 2.0 4
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r" Fam® B “‘1 J/ 3_

e8¢

019 o 18
of2 5 [

. Professional Service Industries, Inc, Wi “/7/4°
RECORD OF SUBSURFACE EXPLORATION
ao'ho "17
Project Name UMTRA Site Dale of Boring Atsust 17, 1988
Site Falls City, Texas Project No.-____ 312-85070
DESCAP 10N DEFIN | sameLe ~ .' " -. REMAnES
SUNT ACE -
[ Very stiff tan silty CLAY 135 1] 16 -
. qs12 9
= with gravel 1 9
LC s 433 3] 8 _*
- ST ‘ =
i 185 81 12 .
10 ST 6 ¥
Loose gray clayey SAND x j
" = gray silty clay layer at 11.5° 55 7 . :
18T 8 .
lay AN -
" Loose gray clayey SAND 3 59 ‘
- with silt - j
<157 1 ~
Tan silty CLAY — a3A8 ! .
L 1 SAND %9813
oose gray clayey
i uithgsi{t i 1 3 v
Loose gray silty CLAY 4571
2%
- moist J458 1
. 1511
t__r\ma SANDSTONE 455 17] 50741
L4 with some silty clay /] 30
[ Boring terminated at 29 5 :
L d X
; . 1
- - -t
y 1
- -
] 4

\
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WELL NUMBER

gl
82
83
Be
BS
Bé
87
88
89
810
601
6C2
607
617
625
651
n3
8
834

APPEND I X A

L
>

YL 1efae/s,

wYL 11/7/42

DEPTH T0 WATER FROM GROUND SURFACE

24,
2.
16.
17,
12.
12.
10.
12.

1.
0.
11,
13,
22.
11,

16.

8
6
¢
0
§
?
:
€
3
]
3
C

0
6
6

ft

ft.

ft
ft

ft

See nevt Shiet

.; IR o 2R .fi
¢

ft.

ft.
ft.

ft

ft.

ft.

ft.

|

ft.

ft.

plugged with dirt at § ft,
16.2 ft.

27.2 ft.

No water read at decth of 100°
15.8 ft.
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CHECK STORAGE IN RETENTION BASIN

SCHEME A (1) TREATMENT / DISCHARGE , NO STORM RUNOFF INCLUDED

MONTH SURPLUS
WATER
(from sh 77}
(Ac-f)

1991 DEC 0.000

1992 JAN 7.710
FEB 19.175
MAR C.000
APR 1.311
MAY 4 449
JUN 20.687
JUL 3712
AUG 15.634
SEP 4678
ocY 6.440
NOV 0533
OEC 0.000

1993 JAN 0.000
FEB 0.000
MAR 0.253
APR £.766
MAY 1.258
JUN 0.303

TREATMENT
PLANT RATE

68
68
68
68
68
€8
68
68
68
68
68
68
68
68
68
68
68
68
68

ACCTUM.

ACTUAL STORAGE

VOLUME IN RETENTION

TREATED BASIN

{Ac-11) (Ac-11)

00 0.00 ok
68 09 ok
68 13.28 ok
68 648 ok
68 1.00 ok
54 0.60 ok
68 1389 ok
68 4423 ck
68 56.06 ok
65 53.9¢4 ok
68 5358 ok
68 4731 ok
68 40.51 ok
€8 33 ok
68 26 N ok
68 2037 ok
66 19.33 ok
68 13.79 ok
68 7.29 ok
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CHECK STORAGE IN RETENTION BASIN g8
SCHEME A (2) TREATMENT / DISCHARGE , 10-YR, 24-HR STORM RUNOFF INCLUDED §
ACCUM. .
MONTH SURPLUS TREATMENT ACTUAL STORAGE = !
WATER PLANT RATE VOLUME IN RETENTION
(trom shier) (sh.te} TREATED BASIN
(Ac-f1) (Ac-fi) (Ac-t) (Ac-f) §
1991 DEC ©.000 15.8 0.0 0.00 ok ﬁ
1992 JAN 7.710 158 77 0. ok g
FEB 23.075 158 158 7.27 ok B
MAR 0.000 158 7.3 0.00 ok
APR 1.311 15.8 1.3 0.00 ok
MAY 4 449 158 44 0.00 ok
JUN 20 687 1586 158 489 ok
JUL 37.142 15.8 15.8 26.23 ok
AUG 18.634 15.8 158 29.06 ok
SEP 23658 158 158 36.92 ok
ocT 6.440 15.8 158 27.56 ok
NOV 0.533 15.8 15.8 12.29 ok o
DEC 0.000 15.8 12.3 .00 ok g g
1993 JAN 0.000 158 00 0.00 ok > 9
FEB 0.000 158 0.0 0.00 ok 23
MAR 55753 15.8 15.8 39.95 ok
APR 5.766 15.8 158 2992 ok i
MAY 1.258 158 15.8 15.38 ok R b
JUN 0.303 15.8 157 .00 ok “{\
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——— CONTR. MO,
«NN_[ISIGQIXM~__*.U_
O{EOD

ANG RETENTION BASIN DESIGN WATER
YOLUME USING MEAN CLIMATIC DATA

(REVISION B DATE 11-16-87)
A. INTRODUCTION

THIS PROCEDURE PROVIDES THE DETAILS PRIMARILY POR DETERMINING THE
AVERAGE TOTAL MONTHLY RUNOFP VOLUME THAT SHOULD BE EXPECTED IN
RETENTION BASIN(S) USING LONG TERN AVERAGE CLIMATIC DATA WITH
CONSIDERATION POR SNOWMELYT CARRY-OVER, A SPREADSHEET USING LOTUS
1-3«3 BOFTWARE TO COMPUTE THE TOTAL RUNOPF VOLUME 18 AVAILABLE,
THE "MOUNT OF RUNOFP 1§ CALCULATED USING THE SOIL CONSERVATION
SERVICE METHOD, SNOWMELT LESS BSUBLIMATION I§ COMBINED WITH
RAINFALL TO ESTIMATE THE MONTHLY TOTAL RUNOFY.

THE BPREADSHEET ALSH CALCULATES THE MONTHLY NET WATER BALANCE WITH
ALLOWANCE POR EVAPORATION AND CONSTRUCTION WATER USE, ALONG WITH
THE TOTAL ANTICIPATED WATER ACCUMULATION WHICH COULD OCCUR 1IF
WATER IS NOT DISPOSED OF MONTHLY,

THE SPREADSHEET MUST BZ MODIFIED TO REFLECT THE LATEST CONSTRUC-
TION SCHEDULE DURING WHICH THE RETENTION BASIN WILL BE OPERATING,
THE THIS PRIMARILY AFFECTS THE CALCULATED AMOUNTS OF EVAPORATION
AND THE ANTICLPATED ACCUMULATED WATER VOLUMES,

B. _INPUT DATA

THE REQUIRED DATA INPUT TO THE SPREADSHEET INCLUDES:
1. RUNOFF DRAINAGE AREA (ACLES): USED TO COMPUTE RUNOFP
« RETENTION BASIN(S) CAPACITY (AC=FT): USED FOR COMPARISON
PURPOSES ONLY. ;

it

3. POND EVAPORATION AREA (ACRES): FOR COMPUTING EVAPORATION

4. AVERAGE ANNUAL LAXE EVAPORATION (INCHES): USED TO DETER~
MINE EVAPORATION,

SOIL SCS CURVE NUMBER (CN): WHEN MONTHLY MEAN TEMPERATURE
qnzuml_zazzzxus..a,nxuxxunvcu-es 1S RECOMMENDED,

MEAN NUMBER OF DAYS PRECIPITATION IS GREATER THAN 0.1
INCHES WATER.

MEAN TEMPERATURE, DEGREES FAHRENHEIT

MEAN PRECIPITATION, INTVES

MEAN SNOW DEPTH, INCHES

CONSTRUCTION WATER DEMAND- MONTHLY AVERAGE
THOSE MONTHS OF NO-CONSTRUCTION MUST SHOW ‘ZERC
USUALLY, DECEMBER, JANUARY, AND FEBRUARY.

i1. EVAPORATION DISTRIBUTION FACTORS (DECIMALS) FOR EACH

MONTH OF THE YEAR.

THE FOLLOWING INFORMATION IS USED To COMPUTE THE TOTAL RUNOFF
VOLUME: THE MEAN TEMPERATURE, MEAN SNOW DEPTH, MEAN PRECIPITATION
AND THE MEAN WUMBER OF DAYS PRECIPITATION IS GREATER THAN 0.1
INCHES ARE MVAILABLE FROM THE NOAA CLIMATOGRAPHY OF THE UNITED
STATES NO. 20, 1951-1980 USING THE CLOSEST RECORDING STATION TO
THE SITE(S)

R . — WYL Wi /4
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- ADDITIONAL INPUT FOR OVERALL WATER BALANCE ARE:

i USED IN PLACING

CONTAMINAT BAN MATERIAL . IES ONLY TO DISPOSAL

s{| BITE WHICH IS BEING EVALUATED, OR WHEN PROCESS BITE WATER CAN

| BE  TRANSPORTED TO DISPOSAL  SITE. TRANSPORTING OF

CONTAMINATED WATER OVER PUBLIC ROADS I8  NOT CONSIDERED

PRACTICAL BECAUSE ADDITIONAL PERMITS MAY BE REQUIRED. DURING
MONTHS OF NO CONSTRUCTION THIS BQUALS SERO,

\POR) STRIBUTION FACTORS: USED TO DISTR!BUTE
v APORATION. LABLE FRON THE NOAA
¥ AVERAGE MONTHLY EVAFORATION PATA FROM
) | omen TRURCES AND LOCALS WHICH CAN BE ASSUNE. TO @ BE
R ;} TATRESENTATIVE OF THE PRESENT BITE. BTATIONS OF BINILAR
IATITUDE ARE WORE LIKELY 70 BE REPRESENTATIVE .

- ¢ AVAILABLE FROM CLIMATIC
T o ITED STATES.
kmnun’ FOR RECTANGULAR PONDS, USE THE POND

2/3
Avg™RAp (Vp/vy) 3/

WHERE : SMUTIMM  WATER SURFACE AREA
A’ ASSOCIATED WITH V. or
mmmz.( NG

v,-'mx. " VOLLME FCR THAT
MONTH

F=0.5 COWERTS THE AREA 1O
AVERAGE END  AREA AS

' EVAFCRATION AREA GOES FROM
T0 ZERO (CONSERVATIVE) ,

gmmwmum: AN EVALUATION OF HISTCRICAL DAILY
RECIPITATION RECORDS OF THE SITE SHOULD BE MADE TO DETERMINE
THE ‘NORMAL’ NUMBER OF DAYS ASSOCIATED WITH RAINFALL EVENTS
WHEN DAILY PRECIPITATION IS GREATER THAN 0.1 INCHES, THE

MINIMUM 18 TWO, THIS DATA 1S USED TO SIMULATE BACK-TO-BACK
24~HOUR STORMS,
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€. _CALCULATIONS

CALCULATION OF TERMS ARE AS FOLLOWS :

DESIGN BNOW: IF AVERAGE TEMPERATURE IS L.SS THAN 33 DEGREE
F, BNOW IN INCHLS WATER 1§ THE LESSER OF MEAN BNOW INCHES
or WATER) OR MEAN PRECIPITATION, CONVERSION OF IN or
ENOW TO INCHES OF WATER IS BASED ON 8 INCHES SNOW EQUAL
ONE INCH WATER,

IA%:;:&?: MEAN PRECIPITATION MINUS DESIGN SNOW (INCHES oOF

SUBLIMATION: WHEN §NOW 15 AVAILABLE AND THE MONTHLY MEAN
TEMPERATURE IS BELOW 33 DEGREES PAKRENNEIT, 0 8 INCHES OF
WATER EQUIVALENT OF SNOW 1S ASSUMED T0 BE Lo8S 10 EVAPO-
TRANSPIRATION,

ACCUMULATED SNOWPACK: IF AVERAGE TEMPERATURE IS LFSS THAN 33
DEGREES F,, THE SUM OF FREVIOUS MONTH SNOW PLUS NEW SNOW
LESS SUBLIMATION,

ENOWMELT: IF MEAN DAILY TEMPERATURE IS GREATER THAN 32
DEGREES F., ALL THE ACCUMULATED SNOWPACK BECOMES SNOWMELT,

TOTAL RAINFALL AND SNOWMELT: RAINFALL AND SNOWMELT ARE
COMBINED TO CONSERVATIVELY EIMULATE POSSIBLE RUNOFF DURING
SNOWMELT CONDITIONS.

~

NUMBER OF EVENTS: AVERAGE NUMBER OF BACK-TO-BACK STORMS PER
MONTH DETERMINED BY DIVIDING THE TOTAL NUMBER o©F CAYS
PRECIPITION GREATER THAN 0.1 INCHES BY TWO DAYS RAIN PER
EVENT AND ROUNDING TO THE NEAREST WHOLE NUMBER WITH A
MINIMUM OF ONE.

WATER PER EVENT: TOTAL RAINFALL PLUS SNOWMELT DIVIDED BY THE
NUMBER OF EVENTS,

‘8't  CALCULATED FROM SCS EQUATION WHERE §=(1000/CN)~10

TOTAL RUNOFF VOLUME: CALCULAItD FROM SCS EQUATION
I(E)=(P~,28) /(P+,.88)
WHERE P EQUALS THE WATER PER EVENT WHE! (P=~.28) IS GREATER
THAN OR EQUAL TO ZERO, OTHERWISE EQUALS ZERO,

EAI[LMLAEQZ_L&QN-AQQLHL’ AATING )~ WATER IS DISPOSED OF ON A
REGULAR BASIS. J

EVAPORATION: THE LESSER VALUE or (1) MAXIMUM PpPOSSIBLE
EVAPORATION DIVIDED BY A FACTOR OF SAFETY OF 2.0 OR (2)
THE MONTHLY WATER VOLUME,
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NOTE S

.

FHE FACTOR OF SAFETY INCLUDED TO ACCOUNT FOR
LIXELINOOD THAT THERE MAY BE INSUFFICIENT TIMZ
FOR MAXIMUM EVAPORATION,

TVE MAXINUN POSSIBLE EVAPORATION IS THE EVA-
PURATION AREA TIMES THE AVERAGE ANNUAL LAKE
EVAFORATION TIMES THME WONTHLY EVAPORATION NIg~
TRIBUTION PACTOR.

ACTUAL CONSTRUCTION WATER USAGE: TOTAL MONTHLY RUNOFF PLUS
ANY DE-WATERING INFLOW LESS EVAPORATION, LIMITED T, THE
MAXIMUN CONSTRUCTION WATER VoLUNE,

SURPLUS WATER: TOTAL MONTHLY RUNOFF MINUS EVAPORATION AND
CONSTRUCTION WATER PLUS ANY DE~WATERING INFLOW,

EATER BALANCE (ACCUMULATING) =

EVAPORATION:

THE LESSER VALUE OF THE MAXIMUM POSSIBLE

EVAPORATION O©OR (2) TsE MONTHLY WATER VOLUME,
NOTES:

1,

THE PACTOR OF SAFETY INCLUDED TO ACCOUNT FOR
LIKELIHOOD THAT THERE MAY BE INSUFFICIENT TIME
FOR MAXIMUM EVAPORATION,

THE MAXIMUM POSSIBLE EVAPORATION IS THE EVA-
PORATION AREA TIMES THE AVERAGE ANNUAL LAKE
EVAPORATION TIMES THE MONTHLY EVAPORATION DIS~
TRIBUTION PACTOR,

ACIUAL CONSTRUCTION WATER USAGE: THAT WATER REMAIN-

ING AFTER

WRIG :

ADDING THAT MONTHS RUNOFF T0 THE PREVICUS

MONTHS ACCUMULATED WATER LESS EVAPORATION %I::g )

« LIMITED TO THE MAXIMUM
VOLUME,

J.R. SHEAFFER, K.R.
r TAGGAART, u“.n:.”:%cm, 1962, BY MAR“EL

DEKKER INC., N.Y. NEW YORK.

2.
CATIONS,

O.E., MEINZER, MCGRAW-HILL, 1942, DOVER PUBLI~
NEW YORK,

3. HANDBOOK OF APPLIED HYDROLOGY,.V.T. CHOW, MCGRAW-HILL,

1364,
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