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I accordance with the task completili7rscn cule discussed in Cotter's
icember 19, 1980 and January 5,1981 letters, as =cdified by Cotter's

January 22, 1981 letter, to the Department, Cotter encloses herewith ten
cnies of the Surface Water Monitoring Repor'.

.

.This report is responsive to the Department's concern expressed in
ham 3 of its Sectember 18, 1980 letter to Cotter. Fewever, please
-- i that, per Item 3 (3) (d) in tne September 18 section of Cotter's
:ecember 19, 1980 letter to the Department, w have not enclosed here-
with the preliminar:/ design drawings for possible diversion and runoff
=ntrol structures. These drawings were not submitted today because at
the present time they would only be illustrations of early conceptual
thinking without sufficient data or on-site survey infor nation to
st.bstantiate the credibility of the concept (s). Accordingly, due to
the need for additional surveying and the need to develop more detailed
designs based on the survey information, Cotter will submit these drawings
ith the Conclusions and Recommendations Reper: on March 16, 1981.n

If you have any questions regarding this letter or enclosure, please
=ntact me at your earliest convenience. .-

Sincerely,

/J.p'. McCluskey / 1m .. ......-ces
Y Executile 'licFPresident pl ~- -
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PREL!:OARY REPORT ON DEVELOPE'C OF OPEPATIO::AL SGFACE

7ATER MONITORING PROGRAM AND PROCEDURES FOR CC''TER CANON CIN.

COIARADO MILC. SIE

1. General -. .

-.

_

Developcent of an operational surface water scnitoring progras, includ-
ing data maalyses and related investigations for the Cotter =111 site and
vicini:y are addressed in the following paragraphs. The Cotter mill site
is located about ih siles south of the Lincoln Park area of Canon City,

Colorado (Figures 1 and 2).

Based upon a review of existing data, Wahler Associates has prepared a

pla: for conducting an operational surface water =onitoring progras for both
, .22:ity and quality at the Cotter mill site and vicinity. The activities
ass::iated with the surface water sonitoring progrz: are in accordance with

:he Colorado Department of Health regulatory guidelines' pertaining to operational
::diological =oni:oring programs and the Federal Environmental Protec: ion Agency
f,I?A; water ss=pling and analytical procedures. These include the following
::nsideraticas:

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

require =ents set forth below:

(i) To provide adequate monitoring of the surf ace water discharges
needed to help establish baseline hydrological conditions, if
possible, and to assess the existing hydrological environment at
and in the vicinity of the mill site.

(ii). To provide adequate dat? to describe the likely variation (s)
in surface water discharges in terms of water flow ar.d selected

physical, che=ical, and biological quality parameters. Radiochemical

ccccentraticas in recently collected surface wa:er sa ples are

presently being analyzed by Ha:en 7,esearch in Denver, Colorado.

1
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(iii) To establish a procedure for reporting all =easurecents

to the Department.

b. Equipcent and structures necessar; to accurately measure and sanple

the quantity and quality of surf ace water discharges at and in the.

vicinity of the Cotter stil site will be installed, maintained, and

operated in acevrdance with I?A procedures applicable to surface water
'

=enitoring pr grams.

2. Selection of Surface Water Monitoring Sites

Monitoring sites for the operational surface water monitoring program

are shown on Figure 2. These include locations within and outside the
Cotter property. A description of these si:es is presented in Table 1.

Many of these sites have been used by Cotter and its consultants prior to

the ::==ence:ent of related investigations by Wahler Associates. An initial

field reconnaissance trip was perferred in October,1980 by a Wahler-

hyd::logist to select additional surface water =oni:oring sites and to

deter * a what types of straa= flow / water level seasure=ent instruments
(i.e., crest-stage gages, sesff gages) wara best suited for monitoring pur-

peses. In particular, the ae: ec: ion of additional sites to monitor runoff

quan:ities and quality from areas i=pacte.d by current and future mill-related
activities was considered i= perative. Additionally, Wahler's hydrologist

selected several off-site monitoring locations for measuring runoff quantities

and quality for the purposes of assessing the impact on the quality of surface
waters .: hat =ay be due to other closely situated industrial sites (i.e. , slag ;

piles, vaste dumps, etc.) and to note any potential influence these sites may
have en. the De Weese Dye irrigation Ditch located in the Lincoln Park area

(Figure 2). This aspect of the surface =cnitoring program will be discussed

in de: ail in the Analytical Chemistry Report, to be submitted by Wahler

Asscciates in February,1981.

2
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In developing the operational surface water monitoring program,

'4ahler Associates has worked closely with Cotter's environmental technicians

resgrnsible for the routine data gathering activities. A tiahler hydrologist,
,

duri:3 previous and future field trips, has provided and will continue to

provide assistance and/or training in the collection of data such as field,

!
,

water uality ceasure=ents, water quality sampling =ethods for subsequent
laber:cory analyses, discharge measurements, and =aintenance of mEnitoring4

i
! devi:es. Frequent sa=pling of surfat - water runoff will be needed o firmly

establish its general physical and chemical nature.

3- ?rocedures for Installation of' Surface 'Jacer Monitoring Devices
i
,

. a. Crest-stage Cage Sites

Crest-stage gages were installed at two locations (identified on Figure 2)
on strea=3 within and octside Cotter's property in order to obtain peak water

i

level discharge infor=ation. Tha stream cross sections will be surveyed in

February,1981 and be used to develop sta ;e-discharge relationships for the

gaging sites.

Construction of the crest-stage gages were in accordance with U. S.

- Geo*ogical Survey (USGS) design procedures (Figure 3). The perforated
_

baskar attached to the bottom of the wooden staff gage contains ground cork.

Flocd waves entering the intake holes rise inside the pipe and the ground
c rk tiheres to the wooden gage, thereby indicating the zaxt=um water level

or me :lood wave. The gage height of the flood. crest is then obtained by
direct'=easure=ent along the wooden gage between a reference point on the

gage ::d the indicated flood = ark. The lips of the top caps of the gages'

[
will be referenced to relative stage- elevations in feet (arbitrary datums)

- by surveying. - The top caps and pipe sections of both gages will be painted
;

ors =ge to aid in referencing the established relative elevation of each gage.'

!

3
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! Zach trest-stage gage is fastened to a large wooden post enhedded in concrete

in the strea= bed.
,

b. Staff Gage Installations

j. ,

Three-foot porcelain-ena=eled staff gages were installed at varic us
4

'

lccations within and outside Cotter's property is shcwn on Figure _2.
_

At culvert locations on strea=s, the 3.00 _co =ati on the staf f gages will

be sferenced to the invert elevations at both ends of the culverts by

j. surveying (culvert slopes will also be deter =ined). Stage-discharge relation-

i ships will then be developed. The culvert gage sites vill best serve the
.

purpose of =enitoring low to =oderate flow conditions. Other staff gages
i= stalled in the surface water inpound=ents (Table 1) are presently used

.

t: =:nitor =enchly pond levels.
!-
4

| ;, Procedures for Surface Water Sacolin;
,

The basic concept in deter =ining the water quality characteristics

f of surface waters is to obtain a series of sa=ples that 'ence= pass a wide ,

range of water quality conditions. Since strea= vater quality can vaty

wifely, depending upon runoff and other ce=ditions, the operational surface

wate: sa=pling progra= has been established to deter =ine the expected quality-

! variations with discharge. ' Samplus will be taken at various ' stage intervals~

in strea=s for several stor= events until the range of the water quality

para =eters'are deter =ined. It is desirable to =onitor five or six moderate-

to.high-intensity stor=s per year or until a fir = data base is established.
Water sa=ples will be collected fran surface i= pound =ents on a =onthly basis.

Monthly and periodic surface water sz=ples have been collected pre-
vitusly by Cotter personnel at the various ss=pling locations shown on -

f .?igura 2. Results of the' water quality casts on these samples will be

,

a

4



.-
, ,

c'
I

cd::cssed in the Analytical Chemistry Report by Wahler Associates

5. Recet= ended Monitoring Procedures

Wahler Associate's recoerended operational surface water monitoring

pr:grs= includes water level and/or flow =easurements of strea=s and impound-
_

24 :3. and water sa:pling for physical, chemical, biological, and radiological
~

: -=~ ':7 analyses. The construction and installation of the surface water
seni:oring devices were discussed in Section 3. The reco== ended monitor-

ing procedures are discussed in the following paragraphs.
i

a. ~4ater Level Measurements

The procedure for reading the crest-stage gages is described in'

Se::ica 3.a. These gages should be checked after every stars event during
whi:h there is observed or expected ceasurable runof f.

Staff gages at ' culvert locations and in surface i= pound =ents should be
resi :n a frequent basis . depending on the observed runoff conditions. The
fre: ency of raadings will be a catter of judgment on the part of the
technician (s). For instance, if the water level at a particular culvert+

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

:he tulvert. The =aximum time interval between staff gage readings during

s: intense secrm event / condition is one hour. Daily measure =ents are a

e um tice requirement where flows are expected to be sustained over a:v

peri:d of days or weeks and where there are no observed or expected sudden
s:rearflow variations. It is i= perative that free-flow conditions through

the ulverts are maintained by periodically clearing obstructions frca the

culverts.

5
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Flow through the et: .verts sl. uld be 20_i:: red for the storm duration (s)
:: :he best ex ent pcssible. This will a- ele de:e nization of total
r.::cf f for a given storm event or c nditi::.

b. Water Cuali:v Sa=pling
_

A sufficient nu=ber of water sa=ples c:lle:ted ft:a the surface waters
s=d in the vicinity of Cotter's prcper 7 are necessary to accuratelys:

assess the esisting surface water quality a=i :: establish baseline con-
di icus, if pcssible. Further: ore, because of the l'-f:ed data base for
surface water quality, the expanded list of water quality parameters noted

i: able 2 should be evaluated to insure tha: there is sufficient data to
~ifen:ify tha : perative water quality relari : ships at and near the mill site.

he f requency of sa=pling the surface wa:ers is prese::ed in Table 3.

c. Su=ar rf Monitoring Precedures
.

1) It is reccenended that Cotter "' persca .cl keep abreast of local
weather forecasts of stors activit; :: insure tha: a rinimum a=ount of
time is used to sarshal the manpower nieded f : =anual streamflow
menitoring and watar sampling. It is : ace = ended that five or six
:odera e- to high-intensity storss per year be onitored and that
water sa=ples be collected over a rs:ge of one-half foot stage intervals
on straa:s during any given stor=, if ossible.

ii) ring periods of stors runof f, s_ age readings at the /er:

conit: ring stations should be recorded at selected tire intervals, and
particularly as frequent as may be necessary duri:g the rising and
recessien portions of flow stages 1: :-der to acquire adequate data.
Judg e:: should be used relative te frequency of =onitoring when stages
lower significantly.

o
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iii) Stream velocities are not to be directly =easured as part of the
:perational surface water =enitoring program but rather, stage-discharge
relationships (rating curves) for the crest-stage gage sites and staff
gage locations will be developed and utilized.

_

At the stream sa=pling sites shown on Figure 2, =anual sa=pling
should be done in the main thread of flow, not too close to the b'anks or
" dead area (s)", characterized by little local sixing. The greatest

frequen:y of surface water sa=pling in streams will be during the high
stages. However, for all strea=s, wading is considered dangerous,

;

I and the i=plementation of adequate safety precautions is recoc= ended
in water depths of about three feet or more where stream velocities
tre high. For the surf ace i= pound:ents, depth-integrated water sa=ples
sh uld be collected. A snall boat will be necessary for this purpose.

.

All collected surface water sa=ples will be handled according to

standard methods. One -sangle set of three bottles per sa=ple with the

pr:per preservatives added, should be used for the laboratory analyses

tf physical, chemical, biological, and radiological para =eters. Field

measurements of temperature, pH, specific conductance, and dissolved

:rygen will also be made (see Table 2) . Cotter presently has an

established quality control program using standard =ethods.

The allowable time lapse between collection and analysis of water

sa=ples is small for some of '.ne water quality paraceters since they are

subject to change as a function of storage time. ILese parameter values -

should be determined i==ediately. Proper sample containers should be used,

and care should be taken to insure that they are not conta=inated.

!ie collected samples should then be sent to the laboratory within

1-' hours for testing.

_ _ - , _ - _ _ . _
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6. Continued Operational Surface IJater Sampling, Data Analvses, and Reoort

? reparation

The surface wa:ar sonitoring program discussed _ab:ve will augment present
at:a: pts to core thoroughly understand the hydrologic environment at and

near the mill site. This program also will provide :ha basis for continued
=onitoring of surface waters in order to identify tha ;:sitive effects of

tailings transfer operations, etc. or avert or otherwise ri:igate against

adverse environmental i= tacts of mill-related activi:ies, if any.
_

Af ter the initial stages of the surface water monitoring program are

co=plete, data and records of strea=s and surf ace t=pe:nd= cats , including

surface water sa:pling, will be acquired by Cotter personnel on a con-

tinuous basis. Copies od all records will be sent to Yahler Associates

periodically. Af ter one. year of data collection, Cc::ar will submit to

the Department a surfaca Water Data Su= mary Report. This report will present

the data in graphical and tabular form acceptable for inclusion in Cotter's

! Annual Report. This data sunmary report will include a baseline description

cf the surface water hydrologic environ =ent, comparise of the data to annual
_

averages and to other watersheds in the region, and the results of a review

of the published data or other elecents of environmental reports.

Selection of additional or alternative surface water tenitoring sites

for the. operational program will be identified during the engineering studies

for the planning and ' design of future tailings disposal facilities (i.e. ,

future impound =ent lif ts) and surface water runoff con:rol structures, and.

af ter results of additional surface water quality analyses are available.

- Subsequent annual reports will update data on surface water runoff and
associated ' water quality measurements obtained from the operational monitor-

ing program.

S
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TA3tE 1

SURFACE WATER MONITCR ::G STATIONS
|

5 ,... . y.- t. . . . .

7.'.G ER LOCATION *
4 ._ .

S' 502 Arkansas River at Grape Craak
~

-

500 Arkansas River a- Fcur Mile
,

! 305 SCS Reservoir

515 Sand Creek .~4 of Mill

319 Plum Creek
;

520 De Weese Dye Ditch, upstreas of cenfluence with Forked Gulch

521 Forked Gulch as it crosses under Western Forge Road
.

522 Unna=ed channel as it crosses under Western Forge Road

~ 523 Sand Creek at toe of SCS Dan i

521 Pcol behind SCS Das en S .1 Creek

525 Unna:ed s=all i= pound ent
,

5H De Weese Dye . Ditch, upstrea: of confluence with unna=ed channel

527 Unna:ed channel upstrea= of Oe eese Dye Ditch'

i 323 - Unna=ed tributarv to Sand Creek as it crosses under mill
,

entrance road

229 Pool behind Diversion Catch Da.a

530 Unnaned tributar/ co Sand Creek upstress of Oak Creek Grade

.
- Road and scucheast of gap in ridge

' 531 'Unna=ed tributary to Sand Creek upstrea= of Oak Creek Grade [
;

Road and southwest of gap in ridge

r

W

-*: Refer to Figure 2 for location.
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TABLE 2
4

EXPANDED LIST OF SURFACE WATER QUALITY ?ARXG'.TERS FOR ANALYSES

j.

.

.C =1 sus Molybdenum
_

..

Nickel

i

Arsenic

pH*

31carbcnate
.

Polonium-210

Cadmium Potassium

Calcium Radium-226

Cr-bonate Selenium

~ e:ical Oxygen De_and

Chic:1de
Sodium

' -c;;er' Specific Conductance *

i Dissolved Oxygen * Sulfate

Dissolved - Solids , Total Suspended Solids, Total

Temperature *

Eard:ess Thorium-230

[| Iroc, Solubla Uranium

Lead Vanadium
,

* sad-210 Zine_.

I~ Magnesius

Y.inganese

=71 eld deter =ina: ions.

t
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TABLE 3.

FREQUINCY OF SAMPLING FOR SURFACI WATIRS

.C' uality pars =eters . Ephemeral channels At each observed
runoff event; at least

five or six =oderate- to
- high-intensity storms

- per year -
,

SCS Reservoir; De Weese Monthly for one year
Dye Irrigation Ditch;

,

Unnamed storage pond;'

:i Fool below toe of SCS
Reservoir.'

__

_

."4 2: At the end of one year, the data will be reviewed and recou:=endations'

made on changes in water quality parameters or frequency of sampling.
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REFERENCE ' U.S. GEOLOGICAL SURVEY,1968, STAGE MEASUREMENT AT GAGING STATIONS,.

TECHNIQUES OF WATER-RESCURCES INVESTIGATIONS, CHAPTER A7, 800K 3, U.S. GOVERN-
MENT PRINTING OFFICE, WASHINGTON,1968.
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