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C2ar Mr. Hazlae:

= accordanca with the task comoiet{\H‘SCH-cule discussed in Cotter’ s
:zzmper 19, 1280 and January 5, 1981 lettaers, as medified by Cotter's
-inzary 22, 1981 letter, to the Department, Cattar enclosas herewith ten
zzzies of the Surface Natnr Monitoring Repor=.

-
-
-
-

T7%s report is responsive to the Department's concarn exoressed in
Izzm 3 of its September 18, 1980 letter to Cotter. However, please
=22z that, per Item 3 (3) (d) in the Septembzr 18 section of Cotter's
.-_-mber 19, 1580 Tletter to the Department, we nhave not enclosed here-
<n the pro]xminar: Zesign drawings for possidle diversion and runoff
::n:rol structur:s. These drawings were not submitted today because at
"2 present time they would only be illustrations of early conceptual
thinking without sufficient data or on-site survey information to
sudstantiate the credibility of the concept(s). Accordingly, due to
<22 need for additicnal surveying and the nesd tg develop more detailed
"‘gns based on the survey information, Cotter will submit these drawings
=2 the Conclusions and Recommendations Repcrt con March 16, 1381.

¥ you have any questions regarding this le:tz2r or enclosure, please
Zntact me at your earliest convenience.

Sincerel;,

Z4. P "'CC...StEI/ { -
Executive Vicz’Prasident i
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3
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810228020090



PREL D INARY REPORT ON DEVELOPMENT OF OPERATIONAL SURTACT

FATER MONITORING PROGRAM AND PROCEDURES FOR COTTER CANON CITY,

COLORADO MILL SITE

i. Genaral -

Development of an operational surface water monitoring program, imclud-
iz data analyses and related investigations for the Cotter mill site and
vicisicy are addressed in the following paragraphs. The Cotter =ill site
i3 located about l's miles south of the Lincola Pack area of Canom City,

Colorado (Figures 1 and 2).

%ased upon a review of existing data, Wahler Associatzss has preparad a
=l3n for coanducting an operational surface water monitoring srogram for both
.a=tity anéd gquality at the Cotter mill site and vicianity. The activities
zzscclated wi the surface water monitoring program are ia aczordance with
-=3 Csolorado Department of Health regulatory gui lines pertaining to eperational
rziiological monitorirz nrograms and the Federal Zavironmental Protection Agency
=24, water sampling asad analytical procedur:zs. IThese include the following

<
zzasiderations:

a. The surface water menitoring program has been designed to satisfy the

requirements set forth below:

(i) To provide adequate monitoring of the surface water discharges
needed to help establish baseline nydrolegical conditioms, if
possible, and to assess the existing hvdroiocgical enviromment at
and in the vicinity of the mill sitea.

(ii) To provide adequate dat> to descride the likaly variation(s)

in surface water discharges in ter=s of water flow and selected
ohrsical, chemical, and biological guality parametsrs. Radiochemical
consentrations in recently collected surface water samples are

prasently Seing analyzed by Hazen Iesearch in Teaver, Colorade.



(iii) To escablisa a procedure porting all measurements

to the Departzent.

5. Equipment and structure " 20 accurately measure and sample
t=e quantity and qualicty of sur: g iischarges at and in the
wicinicy of the Cotter aill will be installed, maintained, and

oserated in acrurdance with E2i procecires applicable to surface water

=cnitoring pr Zrams.

S2lection of Surface Water Monitoring Sites

Monitoring sites for the operational surface water monitoring program
are szown on Figure 2. These include locations within and outsice the
Cot:ar property. A description of these sites is presented in Table 1.

Marnr of these sites have been used dy Cotzar and its consultants prior te
the cc=sencement of related investigaticons by Wzhler Associates. An imitial
ie_Z reconnaissance trip was pericrzed iz Cctober, 1980 by a Wahler
hyér:logist to select additional surface watar —onitoring sites and to
datzr=ine what types of strzamflcw/water level Teasurement instruments

.:., crest-stage gages, staff gages) wer-: best suited for momitoring pur-

ite
os2s. In particular, the =e ection of z:ditional sites to monitor runoff

gquan:zitzies and quality from areas irpacted by current and future mill-related
activities was considered imperative. Acditionally, Wahler's hydrologist
selacted several off-site monitoring locations for measuriag runoff quantities
ané zu=ality for the purposes of assessing the impact on the quality of surface
watars that may be due to other closelr situated industrial sites (i.e., slag
piles, waste dumps, etc.) and to note any potencial influence these sites may
have ca the De Weese Dye Irrigaticnm Ditch located in the L.acoln Park area
(Figuze 2). This aspect of the suriace =onitoriang program will be discussed
in Z2z2il in the Analytical Chemistry Repert, to be submitced by Walhler

Asscciates in February, 1981.




T- developing the operational surface water monitoring »rogram,

Wahla2r Associates has worked closely with Cotter's environmental technicians
res::>msible for che routine data gathering activities. A Wanler hydrologise,
dur.=3 previous and future field trips, has provided ind will continue to
previia assistance and/or traianing in the collection of data such as field
water :uality measurements, water quality sampling =ethods for subsequent
labcrzzaory analyses, discharge messurementcs, and maintenance of mkhi:oring
devi:zss. Frequent sampling of surfa. water runoff will be needed -0 firmly

estz>2ish its general physical and chemical nature.

3. Zrocedures for Instzllation of Surface Water Monitoring Devices

a. Czest-stage Gage S.tes

Crast-stage gages were installed at two locations (identified cm Figure 2)

rzams within and ovtside Cotter's property in order to obtain peak water
l2vz. Zischarge information. Tha stream cross sections will be surveyed in

eb=zz—-, 1981 and be used to develop sts je~discharge relatiomships for the

"y

gazizz sites.

Coastrtuction of the crest-stage gages were in accordance with U. S.
Geclszical Survey (USGS) design procedures (Figure 3). The perforated
baska: attached to the bottom of the wooden staff gage contains ground cork.
Flsci waves entering the intake holes rise inside the pipe and the ground
c2r: ziheres to the wocden gage, thereby indicating the maximum water level
~f z=z flood wave. The gage neight of the flood crest is then obtained by

irss: seasurement along the wooden gage between a raference point on the
gagz z=d the indicated floodmark. The lips of the top caps of the gages
will =e referenced to relative stage elevations in feet (arditrary datums)
5w surveving. The top caps and pipe sectioms of both gages will be painted

orz=z2 to aid in referencing the established relative elevation of each gage.
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Tash crest-stage gage is fastened to a large wcoden post embedded in comcrate

in 1aé streambed.

B

b. Staff Gage Tastallations

Three-foot porcelain-enameled stafl zzgzes were-installed at varicus
p

ers~ a8 shown on Figure_ 2.

“
"

locztions within and outside Cottcer s protg 2
At culvert locaticns on streams, the 5.00-_cot zark om the staff gages will

be -:zZerenced to the invert elevations at >cth ends of the culverts by
surveving (culvert slopes will also be detzrmined). Stage-discharge relation-
ships will then be developed. The culvért gage sitas will best serve the
purpose of monitoring low to moderate f£low conditions. Other staif gages
inscalled in the surface water impoundments /Table 1) are presently used

tc =onitor monthly pond levels.,

The basic concept in determining tihe wa:zar quality characteristics
2 surfiace waters is to obtain a series 27 szmoples that enccmpass a wide
sa=z2 of water quality conditions. Since s:ire2am wataer guality can vary
siizlv, depending upon runoff and other ccmZiticns, the operational surfaca
watsr sampling program has been establishal :o determine the expected quality
variations with discharge. Sampl:s will be taken at various stage intervals
in streams for several storm events until the range of the water qualicty
pactac-eters are determined. It is desirabla o zonitor five or six moderates-
2o =igh-intensity storms per year or until a firm data base is established

wa-2r samples will be collected from suriace impoundzents on a monthly basis.

Monthly and pericdic surface water sa=ples have been collected pre-

vizusly by Cotter personnel at the varicus sazpling loccations shown om

Fizure 2. Results of the water quality :z::3ts on these sawmles will be




sdzz2ssed in the Analvtical Chemistry Report by Wahler Associates

. Recommendad Monitoring Proceduras

wanlar Associate's recommended operational surface water monitoring
ar:3Tz2 includes water level and/or flow zeasurements of streams and impound-
=2-:3, and water sampling for physical, chemical, biological, and radiological
s:2-it7 analyses. The construction and installacticn of the 3urf§;e water
=czizoring devices were discussed ia Section 3. The recommended monitor-

ingz procedures are discussed in the folleowing paragraphs.

s water Level Measurements

The procedura for reading the crest-stage gages is described in
Sa:=:21 3.a. These gages should be checked after every storm event durin
y g2

w=is3 =hera is observed or expected measurable runoff.

Staff gages at culvert locations and in surface impoundments should be
v332 n a fraquent basis depending on the observed runoff conditions. The
szusacy of readings will be a macter of judgment on the part of the
s===ician(s). For instance, if the watar level at a particular culvert

=:=izoring station is noted to change within a matter of minutes, water
_z72l readings should be taken every five to temn minutes until the water
te72l drops below the elevation of the culvert inlet invert. At this point,
wit2r probably will be ponded upstream and there will be no flow through

«=: =ulvert. The ®maximum time interval between staff gage readings during
z= ‘=tanse s-.orm event/condition is one hour. Daily measurements are a
=~ax<=.m time requirement wher~ Zlows are expected to be sustzined over a
s2vi:d of days or weeks and where there are no observed or expected sudden
s=v23-‘low variations. It is imperative that free-flow conditioms through
<=a =:lverts are maintained by periodically clearinyg obstructions from the

C=a72TLs.
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Flow tarsuga the cv verss sh.ould be =c=i:zrad Zor the storm duration(s)

=+ the best 2%x=ent pcssible. This will emat’ls dectevmination of total

b. Watear Ous_itvy Sampling

A suffisizar number of water samples c:illz:tz

2r~~ the surface waters
:- znd i{n the wicinity of Cotter's prcperty zre nec2ssary to accurately
assess the exiscing surface water qualitr ax to estadlish baseline comn-
izions, if pessible. Furthermore, becaumse >I the limited data base for
suriace water quality, the expanded list of watar cualliiy parameters noted
ia Table 2 s=hould be evaluated to insurs thzc there is sufficient data to

ii3azify tha cperative water quality relzzi-=3ships at a=d near the mill site.

frequency oI sampliang ths surface wazer: Is svaseztad in Table 3.

s. Summa— =Z Monitoring Procedures

i) It is recoc=snded that Cotter =1l z2TsQ -2l ksep sbreast of local

|8}

weather “asrecasts of storm activiz . =: Imsurs thatl a =inimum amount of
rime i3 =sed to marshal the manpows: =::dlad fav ma=ual streamflow

menitorTizz and water sampling. It ZIs s2ccrmendad that five or six
moderaza- to high-intensity storms e rear te =cnitored and that
water sa=ples be collectad over a razs: af ome-half foot stage intervals

.
-

on straz—s during any givem storm, II rossible.

£i) I:.=iag periods of storm rumofI, s:ags rezlings at the /ert

aoniz:sizg stations should be recorisc at salacsed tirme intervals, and
particularly as frequeat as may e zecassar- Zuriag the rising and
recessicn portions of flow stages iz -T3er to acguire adequate data.
Judgme=: should be used rslative tc f=zzvencr of monitoring when stages

-

lower significantly.



i::i) Stream velocities are not :o ba directly measursc as part of the

[

szerational surface water mecnitoring program but rather, sctage-discharge

s.ationships (rating curves) for :he crest-stage gage sit:s and stall

Q
zzze locations will be daveloped ani utilized.

At the stream sampling sitas shown on Figure 2, zanual sampling
should be done in the maia thread of flow, mot too close to the banks ot
“3ead area(s)", characterized dv little local =mixing. The greatest
iraquenzy of surface water sampling in streams will be during the high
stages. However, for all streams, wading is considered dangerous,
znd the implementation of adequate safery precautions is recommended
ia water depths of about three feet or zmore where stream velocities
zv2 high. For the surface izpoundzmexnts, depth-integratad water samples
s=culd be colleczed. A small boa: will be necessary for this purpose.

All collected surfacs water samples will be handlad accordiamg to

s-andard methods. One sazpls set of three bottles per sazple with the

"y

s2cer preservativis adi:xd, should de used for the laboratory analyses

Z onysical, chemical, biological, and radiological parzzeters. Field
==asurements of temperature, pH, specific conductance, and dissolved
:xygen will also be made (see Table 2). Cotter presently has an

zstablished quality contrcl program using standard =ethods.

The allowable time lapgse br:tween collecticn and zznalvsis of water
szmples is small for some of ~he water quality parametars since they are
s.bject to change as a fuaction of storage time. . ese parameter values
s-ould be determined immediately. ?2roper sample containers should be used,
z=d care should be taken to insure that they ars not contaminated.

T-e collected samples should then -e sent to the laboratory within

-- nours for testing.
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8., Continued Operational Surface Yater Sampling, Datz inz_.7ses, and Report

reparation

The surface watar monitoring program discussed at:7z2 will augment present

at:tzzpts to zore thoroughly understand the hydrologic zzvitsnment at and

near the 1l site. This program also will provide =22 basis for continued
monitoring of surface waters in order to identify thae z:sizive effects of

.

tailings transfar cperations, etc. or avert or otherwi

n

2 =izigate agaiast

adverse 2unvironmental imracts of mill-related activizizs, if any.

After the initial stages of the surface water monizorisg program are

complate, data and rzcords of streams and surface imdcmdsents, including

n

urizce water sazpling, will be acguired by Cotter garsonnzl on a con-
tinucus basis. Cories o7 all records will be sent to Sanhlzsr Associates
periodically. ftar one year of data collection, Cozzer will submit teo

the Department a Suriac: Water Data Summary Report. Tzis rsport will presentc
the data in graphiczsl and tabular form acceptable for Izci:sion in Cotter's
Anaual Report. 7This data summary report will includs z bdasaline description
cf the surface watar hydrologic environment, comparisc= 55 the data to annual
averszges and to otlar watersneds in the region, and tz:z results of a review

of the published data or other elements of environmeztzl raports.

Salection of additional or alternative surface watair mcaitoring sites
for the operational program will be identified durizz :the zngineering studies
for the planning anZ design of future tailings disposa. facilities (i.e.,
future impoundment 1lifts) and surface water runoff corm:zrol structures, and

afzer results of adéitional surface water quality amai-ses are available.

Subsequent annual reports will update data on suriace water runoff and
associated water guzlitr measurements obtained from t:z czerational momitor-

ing srogram.



SURFACE WATER MONITORING STATIONS

s Bpch: LOCATICN =

302 Arkansas River at Grace Crasx '

365 Arkansas River at Four Mile

303 SCS Reserveoir

313 Sand Creek WW of Mill

519 Plum Creek

520 De Weese Dye Ditch, upstrean of confluence with Forked Gulch

p- = doe Forked Gulzh as it crosses undar Wes:tara Forge Road

522 Unnamed charnel as it crosses under Western Forge Road

323 Sand Creek at toe of SCS Dan

528 Pool behind SCS Jam on Sz [ Craek

323 Unnamed small ispound=e=nt

328 De Weese Dve Ditch, upstreas of coniluence with unnamed channel

327 Unnamed channel zostream of Je 'zes2 Dwve Ditch

823 Unnamed tributarr to Sand Creex as i: crosses under mill
entrance road

=29 Pool behind Diversion Cacch Daa

330 Unnazed tributary to Sand Creek upstream of Oak Creek Grade
Road and scutheast of gap in vidge

331 Unnamed tributary to Sand Creek upstream of Oak Creek Grade

Road and southwest of gap ia ridge

®# Rafar to Figure 2 for locationm.
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EXPANDED LIST OF SURFACE WATER QUALITY ZARAMETERS FOR ANALYSEZS

Alzzinum

Arsenic

3izardonate

caixium

clsSium

Cz=bonate

S=z=ical Oxygen Dz2=zad

Cr.loride

S Eoer
Dissolved Oxygen*
Dissolved Solids, Total

Zardaess
Irae, Soluble
lezd
~z2¢-210
Mzzmesium

“zaganese

*Ti31d determinazions.

Molybdenum
Nickel

pE*

Polonium-210
Potassium
Radium-226

Selenium

Sodium

Specific Conductance*
Sulfate

Suspended Solids, Total
Temperatura*
Thorium=-230

Uranium

Vanadium

Zinc



TABLE 3
FREQUENCY OF SAMPLING FOR SURFACE WATZIRS

se= uality parazmeters Iphemeral channels At each observed
runoff event; at least
five or six moderate- to
- high-intensity storms
per year

SCS Reservoir; De Weese Monthly for one vear
Dve Irrigation Ditch;

Unnamed storage pond;

Pool below toe of SCS

Reservoir.

w-=: At the end of onme year, the data will be reviewed and recommendations
made on changes in water quality parameters or frquency of sampling.

15068
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LOCATION MAP

REFERENCE: USGS QUADRANGLE ; PUEBLO, COLORADO (1954)
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REFERENCE - U.S. GEOLOGICAL SURVEY, 1968, STAGE MEASUREMENT AT GAGING STATIONS,
TECHNIQUES OF WATER -RESCURCES INVESTIGATIONS, CHAPTER A7, BOOK 3, U.S. GOVERN-

MENT PRINTING OFFICE, WASHINGTON, 1968.

FIGURE:
USGS CREST-STAGE GAGE DESIGN DETAILS B
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