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Introduction

International Nickel Company was granted permission from the u.s. Forest
Service to remove a 10,000 ton sample of ore from the Spruce Road area
for testing. The sample was taken and the area was reclaimed as re
quested.

During the summer of 1975 a surface discharge was noticed originating
from the foot of the bulk sample site. The'discharge was monitored
during the fall of 1975 in an effort to determine the nature and amount
of discharge eminating from the site. Upon analysis of the data, it was
felt that the discharge did not constitute a pollution hazard and could
serve a usef~l purpose 'in determining the nature of leachates from ore
and lean ore piles. However, MPCA requested that the site be corrected.
as soon as possible. Also, at about this time, INCa decided to withdraw
its a~plication to mine. Therefore, the site was reclaimed as per the
attached memo. (See appendix for details).

In April 1976, the bulk sample site on the Spruce Road was inspected
to determine the condition of the reclamation work and to ascertain
whether any seepage continued flowing from the site after spring thaw.
The site was filled and contoured as requested. The seep began to flow
during snow melt. The point of discharge had moved approximately 30'
west of last summer's (1975) point of discharge. A specific conductivity
check demonstrated little change from past values indicating that the
source of water is unchanged. It was, therefore, proposed to continue
the monitoring work initiated by INCa last fall.

The objectives for the sampling are:

1. To determine a change in water quantity, if any, eminating from the
site as a result of the reclamation work. ~

2. To determine a change in water quality, if any, eminating from the
site as a result of the reclamation work.

3. To determine if any pollution hazard exists to Filson Creek from
the seep eminating from the bulk sample site.

MOnitoring Plan

A. Stations (See maps I, II, III)

1. INCO Site A; seep originating from bulk sample site; station
number - ~749570914030-03.

2. INca Site B; Filson Creek Tributary at mouth near Ely
(above culvert crossing of Spruce Road); Station number 
05124993.

.'
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,

3. New Site; Filson Creek Tributary above mouth near Ely
(above seep discharge into tributary); station number 
05124992.

4. Existing Site - FS 013; Upper Filson Creek. Sec. 30 near
El~. Station number - 05124980.

,
5. Existing Site - FS 014; Filson Creek at mouth near Ely.

Station number - 05124994.

B. Sampling Frequency

Station

4749570914030-03

05124993

05124992

05124980

05124994

c. Parameters

Station

4749570914030~03

05124993

05124992

05124980

05124994

D. Water Quantity

Samples/Honth

2

2

2

1

2

Analytical Schedule

Existing secondarY station

Existing primary station

(

1. Precipitation will be obtained from a standard 8" shielded
gage located approximately 500 yds. west of the bulk sample
site which is associated with the pan evaporation stataon.

2. Flow is continuously recorded immediately above station
05124994 via a bubble gage.

3. A staff and a provisional rating curve has been estab lished at
station 05124980.· '
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3.

4. Flows for station'05124993 will be determined at the time of
sample collection. Flows at above· mentioned station will also
be used for station 05124992.

5. Flo~s obtained by INCa last fall will be used unless signifi
cant changes are apparent for station 4749570914030-03.

The duration of the monitoring will be six (6) months (May - Sept.)
qr until the seep ceases, whichever occurs first •
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Results

1. Flow

TIle tributary flow data is presented on Table I. All of the flow
information is on the tributary next to the bulk sample site. It
was not possible to obtain flow values .for the seep. Flow was
measured during sample collection immediately below the culvert
on the Spruce Road with a pygmy meter.

The flow ratios between Filson and its tributary are demonstrated on
Table II. The ratio is approximately 40-50 to 1. Watershed ratio
is about 35 to 1.

Total rainfall for the period was about 9 inches, most of which
occurred in June. Only 1.4 inches fell between Apri'! 1 and May 3
and none fell between May 3 and June 6. The water equivalent in
the snowpack was about 4 inches.

2. Bulk sample site chemistry

Surface flow from the bulk sample site lasted for only a very short
time. The chemical levels are demonstrated on Table III. The
values are little different from tho~e reported by INCa with the
exception.of heavy metals, particularly nickel and copper. This
could be due to differences in sampling methods. INCa built a small
catchment basin to collect the seepage for the purposes of sampling
and measuring flow. No doubt, considerable amounts of suspended
particulates settled in this pool and are not reflected in the
analyses. No attempt was made to build a p09l for the Forest Service
sampling and much higher levels are found. it is also possible
that the higher levels found are the result of the reclamation work
done the previous fall, (i.e., exposure of fresh soil to weathering
and eros ion) •

3. Tributary; chemistry

The results of the chemical analysis. are shown on Table IV. All
samples are surface grab samples. The upstream site is about 1.00
yards south of the culvert on the Spruce Road and is located in a
dense alder swamp. This sampling point is above any discharge
originating from the bulk sample site. The sampling site located
at the culvert on the Spruce Road is i~ediately below the bulk
sample site. Because of the surrounding topography and the elevated,
compacted Spruce Road, most, if not all, of the discharge from the
bulk sample site will pass through the culvert.
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TABLE I

Flow data from tirbutary next to bulk sample site

Date CFS Liters/Sec

4/13/761/ 1.76 49.84

5/5/76 .34 9.63

5/20/76 .09 2.55

6/22/761/ .35 9.91

7/7/76 .03 .85

7/20/76 .02 .57

8/5/761/ 0.00 0.00

1/ Estimated .flow from bulk sample sit~ was .008 CFS.

1/ Surface discharge from the bulk sample site ceased.

1/ Surface flow in tributary ceased.

t'
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TABLE II

Flow Ratios: Filson/Tributary

Filson Tributary
Date CFS CFS Ratio

4/13/76 74 . 1.76 42

..5/5/76 17 .34 50

5/20/76 3.3 .09 37

6/22/76 14 .35 40

7/7/76 2.8 .03 93

7/20/76 .94 .02 47

8/5/76 .18-
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TABLE III

, Seep: Bulk Sample Site

Sp. Temp. A1k so; Fe

1
Date . pH Cond. °c mg/l mg I ug/!

4/13/76 6.8 628 6.0 118 4600;,

J 5/5!76 7.0 711 6.0 107 250 4200
I 5/20/76 ' 7.0 655 13.0 110 270 1500

I
I' Ca Mg K Na Turb. Color
I

Date mg!l mg!l mg!l mg/l JTU PT/coI
'I "
I

4/13/76 48 2.6I 84 7.3 26 60
! 5/5/76 72 43 7.0· 10 30 25

5/20/76 70 45 6.8 9.3 6 22
L
1

I
\

Ni Cu Cd p~ Zn 5i
Date ug/I ug/l yJI ~ l -g/1 \!,9/1 mg/l

4/13/76 13000 360 2.4 1.0 190
5/5/76 10000 970 2.0 .3 210 24
5/20/76 11000 1000 2.4 1.2 5300 .24

'.
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TABLE IV

Tributary Upstream of Bulk Sample Site

Spa Temp. A1k Fe Ni Cu Cd Pb Zn
Date pH Cond.• °C mg/l u8/1 ug/1 ug/1 ug/1 ug/1 ug/1

4/13/76 5.6 30 1.0 11 450 9 11 .04 .5 4.2
5/5176 5.4 29 5.5 16 470 9 16 .02 <:.2 3.9
5/20/76 5.8 19 10.0- 10 440 12 19 .02 .5 6.9
6/22/76 6.0 26 16.5 35 19 35 <.01 .4 3.6
7/7/76 6.4 30 14.0 18 21 18 .01 .2 2.9
7/20/76 5.5 31 18.0 11 1600 26 19 {.Ol .5 6.4

X = 5.8 27.5 16 20 .02 .4 4.7

Tributary Downstream of Bulk Sample Site

Spa Temp. A1k Fe Ni Cu Cd P6 Zn
pH Condo °e mg/l ug/l ug/l ug/l ug/l ug/1 ug/1

/13/76 5.7 36 1.0 10 510 25 19 .08 1.1 3.0
5/5/76 5.7 34 5.0 8- 460 15 22 .02 <L.2 3.1
5/20/76 5.7 36 10.0 7 490 19 28 .02 .7 6.2
6/22/76 5.7 29 17.0 33 34 < .01 .2 3.1
7/7/76 6.1 36 16.0 24 . 22 <'.01 .3 2.4
7/20/76 5.5 37 19.0 16 3100 27 25 <..01 .4 2.2

X = 5.7 34.8 24.0 25 .03 .5 3.3



An increase in copper and nickel concentrations as the tributary flows
past the bulk sample site. is apparent. A paired t test performed on
the data demonstrated that the difference in the data sets (upstream
vs. downstream) was significant at the .05 probability level for both
copper and nickel. The average increase in nickel and copper concentrations
is about 9 ug/l and 5 ug/l, respectively.

Instantaneous loadings from the bulk sample site to the tributary are
shown on Table V. Instantaneous loading and load ratios for Filson
Creek are shown on Table VI.

Using the Filson Creek hydrograph and the measured values obtained on
the tributary, a hydrograph was developed for the sampling period which
is demonstrated on Graph I. Using this hydrograph and changes in copper
'and nickel concentrations between the upstream and downstream site, a
loading of .5 Kg of copper and 1.0 Kg of nickel occurred, over the
sampling period (April - July) from the bulk sample site •

..
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Paired t Test

Upstream vs. Downstream Sampling Stations

Copper ug/l
Pair 1 2 3 4 5 6 Sum X

Dow~stream (D) 19 22 28 34 22 25 150 25.00
Upstream (U) 11 16 19 35 18 19 118 19.61

di = Di - Ui 8 6 9 -1 4 6 32 5.33

/2 . ~ ~

=-=

.,
2 I; ~ _ (}= d)-

Sd = ,=~ l. - -- . __Yl

n-I-XA - X,~
_~L. ~ ... ~ ..~•

... /"'5"1· ...
.' _.d._

. ;!..

The difference is significant at the .02 probability level
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. Paired t Test

Upstream vs. Downstream Sampling Stations

Nickel ug/l

Pair 1 2 3 4 5 6 Sum X

Downstream (D) 25 15 19 33 24 27 143 23.8
Upstream (U) 9. 9 12 19 21 26 96 16.0

di = Di - Ui 16 6 7 14 3 1 47 7.8

;:a)" i! C'- I ..\ ....

~ 2.. -0; or"5;- = I . --._~

.-=--~' -- 1.3.- - 3r.770 -
n I

- . 3.20= '<~, -x..,:. -.." ,,--~_._--~
,---,2 -

1'\ IS.
II _~'-.tJ_-.
li 1't

The difference is significant at the .05 probability level
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TABLE V

a

Copper Loading From Bulk Sample

Site on Tributary System

Cu ug/s Cu ug/s Difference
Date Upstream Downstream Cu ug/s

4/13/76 548 947 399
5/5/76 154 212 58
5/20/76 48 71 23
6/22/76 347 337 0
7/7/76 15 19 4
7/20/76 11 14 3

b

Nickel Loading From Bulk Sample .

Site on Tributary Stream

Date

4/13/76
5/5/76
5/20/76
6/22/76
7/7/76
7/2076

Ni ug/s Ni ug/s Difference'
Upstream Downstream Ni ug/s

449 1246 .. 797
87 144 57
31 48 17

188 327 139
18 20 2
15 15 0
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TABLE VI
'i
l
~ ,.: Bulk Sample Site Loading
, , on Filson Creek at }wuth
:

. Filson
Cu & Ni Cone. ug/see ug/sec Ratio

Date ug/l Filson Seepage Seep/Filson
.'

4/13/76 Cu 5.5 11526 399 .035
°Ni 6.0 12570 797 .063

5/5/76 Cu 8.7 4184 58 .014
Ni 5.0 2405 57 .024

5/20/76 Cu 12.0 1121 23 .021
Ni 7.0 654 17 .026

6/22/76 Cu 10 3960 0 0
Ni 7 2775 139 .050

7/7/76 Cu 9.5 753 4 .005
Ni 7.0 555 2 .004

7/20/76 Cu 7.4 197 3 .015
Nt 5 133 0 0

..,
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Discussion

1. It is impossible to determine if the additional reclamation work done
during the fall of 1975 had any effect on reducing the amount of water
eminating from the bulk sample site. Although the seep ceased after
a short.period of time, it could be due to the extremely dry con
ditionsthat occurred last spring and s~er.

2. The chemical composition of the seep water has changed little from
INCO's initial tests; The seep has a neutral pH, high conductivity,
high alkalinity~ high sulfate, and high iron concentrations. All
of the major cations (Cs, Mg, Na, K) are elevated. With the ex
ception of lead, all of the heavy metals that were measured are 2-3
orders of magnitude higher than the surrounding surface water. Al
though far less nickel occurs in the ore (~3:1), nickel concen
trations are ten times higher than the copper levels.

3. The influence of the seep on Filson Creek would not be measurable.
The loading ratios are too small and concentration changes would be
less than .5 ug/l.

4. The chemical composition of the tributary upstream of the bulk sample
site demonstrates an acid pH and low conductivitYJalkalinity.
Cadmium, lead, and zinc levels are n~t much differen t from other sur
face waters in the area. Copper and nickel levels are twice as high
as those found in Filson Creek and almost 10 times higher than those
found in the South Kawishiwi River. There is slightly more copper
than nickel in this runoff water and in this respect is similar to
Filson Creek. A plot of concentration vs. time is presented on
Graph II for the upstream sampling station. ,It is interesting to
note the increase in nickel concentration over time. Copper concentra
tions also appear to rise early in the spring. A large flush of copper
seems to occur with the June rains; however, the steady climb of
nickel concentration seems to be unaffected by the rain and subsequent
increase in runoff.

5. The tributary immediately below the bulk sample site exhibits in
creases in specific conductivity, nickel, copper, and probably iron.
Cadmium, lead and zinc levels are not measurably changed. The in
crease is roughly 10 ~/l for nickel and about 5 ~/l for copper.
It appeared tha~ the changes in nickel concentration at the down
stream site were very dependent on water movement from the bulk sample
site. As flow from the bulk sample site could not be measured, tribu
tary flow was used as an indicator of water movement. Therefore,
tributary flow was regressed again~ the change in concentration be
tween the upstream and downstream site and the results are shown on
Graph III. Increased copper concentration is not related to water
movement from the bulk;~ample site while nickel increases appear to be
very dependent on water ·movement.

I
. I
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Update on Spruce and Bulk Sample Site

The summer and fall of 1976 and the winter of 1977 were very dry.

Filson Creek ceased to flow in late December and did not resume flow

ing until March of 1976. The total water content of the snowpack over

the winter was less than two inches and the peak flow for Filson Creek

at snowmelt was only 4 cfs. It is, therefore, not surprising that

the seep ceased to flow during the summEr of 1976 and did not resume

flow during the spring of 1977. ~owever, the seep did begin to flow

in early June and has continued to flow to date. Samples have been

taken of the discharge. Although chemical data is not available at

this time for the summer of 1977, field measurements of specific con

ductivity and pH indicate little if any change from previous measure

ments and it is unlikely that any changes in the chemistry of the

discharge has occurred.

Information is very limited at this time, but it appears that the

surface reclamation procedures accomplished little relative to the

quantity and quality of the water being discharged from the bulk

sample site.
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Dear Mr. Mounce: .-...

'.!

;

I.
'I

'1

On January 7, 1974, International Nickel Company requested from the
Supervisor of the Superior National Forest permission to remove a 10,000
ton sample for milling and metallurgical tests •. The sample was taken
and the site was covered and seeded.

It has come to the'attention of the Minnesota Poilution Control Agency
that subsidence of the site has occurred and that waters from the site,
which have come into contact with mineralized Duluth Gabbro, are
draining to waters of th~ State. We believe there e~ists a potential
for leached heavy metals entering and polluting waters of the State.. ~

At this time,we request that you begin sampling runoff from the bulk
sample site and supoly the Agency with a report discussing any adverse
effects resulting from th~ runoff~

, '

SEP 11 '15

-'

. -~".' '. :~,-.. ,.~,.'~.'. ~~ ',,:' . ,'.' "-.' - ,.
• ::.~: .-,~' • .' ._ r •

,' '"

- .. ., - .. :''', .....

. ") -'. _... : ...':.~ . .
. ";~~ .. , :.....~ .. :. ,~ ..

• • - 1 '."

.;., ,." .

. '.. ', .. : i.· .. , ." . 'f

: . . '-/"'"
As you know, Minn. Statutes 115.and 116 defines the 'Agency's duty to .:
enforce all laws relating to pollution of any waters of the State. -The
Agency under its pm'ler and duti es must take act.ion on thi s potential--C-U-.N-'-PR......C-.}[C.....T-.......
violation of laws and regulations under its charge.

the report should include a' site description; source, quantity' and quality
of waters leaving the site; the analytical results of the sampling; a
description ~f the drainage course; and possible mitigative procedures
to eliminate contaminate~ runoff.
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cc: U.S. FS, Attn: Ed Vandermilen
John Pegors
Robert Poppe, EQC.

'.
We ·ask. tha{"you respond t~ ~his requ~st by·Sep.te.mber 19,·1975 ..., "":",, ,:.'.!.~.:• ' . ' ",. ~ ::\:-'::)':':<;' .....:

Curt1 s Sparks of. my .If you' have any questions~.pleas~ c6ntatt me or'Mr:
staff at (612) 29G-7229~ ... '
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.~r·~ . ~Pet.er Gave .
E~<ecutive Dir~ctor. " ..' . ". .
Minnesota 'Pollution Control Agency~' ':.:/:.~'.-~.:..: -.:-f
l~ 35 West -COt.:.:1ty Road B2 ..·..-::·,.· ..:..~.:.:.: . )·~·:·> ..··~~·.r~<.·:·"." :; "':'::';'.?:::.'
Roseville, t,:...'\ 55113 ,. .. ..' ; -..:' " .' . ';'e"
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Septerrlber 11, 1975 ....
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Dear }~r.. Gave:

\ :' ... '

This is to =eply to your letter of September 10 concerning
'::,' J .,

. ~ .

·l
-; .

a small a~ou~t o~ seepage 0cc~rring at the site on our

Federal le~se 01353 from which a lO,OOO-ton buik sample. of

copper-nicke~ ore was re~ove~ during January, 1974 •

to

As indicated in your letter, after removal of the sample

the site was reclaiThed by back-filling a~d restoring the

excavated area to approxinately the original contours

usir.g loce:.lly available materials. The area was. reseeded,"

und upon co~pietion the ~estoration was judged acceptable
;.
I by the USFS District Ranger.

~
'1
.'\

.' i .
-.;
'.j : .:

: "!

, .. ;
; .

In the Spring of this year it was apparent that the top

area· 'of the site had experie~c'ed ~ome subsidence ·to the
...

extent of creat~~g a saucer shaped depression approxim~tely

20 yeards in diameter by 10 feet deep~ During the early .,- ~.

5umIr.er t\'lO small seeps were noted issuing from the foot-.·:
. ~

of the face sl~pe nearest Spruce Road p these occurred! evidently,

as a result '0= prccipi~(.d;.ior. '~hat gathered in the" area of

~u~sicence and percolated ~Ow~ through the backfill. It

has not beend~termined how much water may have accumulated
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October to A~gust•

'.. ~..

't '". .' ~.. • ~ ~~

.,' ,

" I ..~ I, • ' • •

.\ t" .....
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,'" . ~ ,
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to mineralized rock.', ,.
',:. .. ' .. ,' ~

One estimat.~ could be. based on assUrt'ing thac all of the .' :::d., ',' -',
..... . . . . . -:"1 ..... 'r :,.";:' '\ . "••••

precipit~tion falling on the subsided area became invol~e(i":·'.-'
.., .

in the process. No-inflow of ground water was noted during
II '.,

the removal of the bulk sample._ Calculating. the surfage··

area and total ~recipitation indicates that a maximum of

cubic feet of'water could have been available from
~----

~ .

~ , ;

\

j -~

. ~

: 1-:
, .

The volume of seepage has been too 'small to make any sort

, :

; .' ;
__.....' I . :

of rate weasurements. We estimate, however, that the' 7, .. ' .
... . l 4.t<~cll-)

total seepage does not exceed one half gallon per minute,

and we have observed that the volume has not varied greatly

through the past several months.

:i _

~ .-i..-,- .

t 
"t. '.,
',f ' .

J'.:....
1 .
·t '. .' .,.:

I

In June we started attempts to sample the seepage for

chemi~al composition. The results can be considered as

giving no more than general incications of the nature of;
..

the water ~ecaus~ onl~ small ~~ounts of seepage could be

acclli-1lulated in shallow puddles, and sampling necessariiy ,'. "

risked" entrainment ~f:' "sedirr:~nt 'and other local co~taminants.

The analyses. were perfo;med on sarr~les bot~ as-gathered

~n~ after filteri~g through a rricro~ore filter. Three separate---
: ' .:", '. ::.....:..;...' ..... .-:: ..•... , .

, .'

,.

1·

s~lTlplings between J'Urle i4nd Se:;?te::-:.bcr gave the fo.:l.:row-1ng .. '"

.,.- , -:-... ~
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The .

Plans have been drawn up',contour •

and the Mir~esota Depar~~ent'ofNatural Reso~rces.

to eliminate t.he negative

as indicated in the attachments and regrading should be completed

by Oc~ober'.

that the bulk sample site should be regraded and re-vegetated,

~

materials and vegetating schemes on the' site to determine

exist if mini~g' were to be established.

We h~ve set up ~ controlled progr~~ to use'various local

times durin~ the SUlr~er with representatives of the USFS ;'

In raid-August it ":as. decided, \'li th the agreement of 'the USFS,

.
be gained' on the iea~hing ch~racteri~tics of the local

geological structures in' the'act~al environment that would

. ., .. :'.' . .,

results of" our fi'rst s~mpling were made available to both

for a li~ited period' of time, very useful information could

o~ga~iz~tio;s,:arid were: confirmed~ in part, ,?'1 a sample,,' .', ;,'
~ :<,. "..~',,:> 9'•••• :, '" .' ,~~ • '., • ~~'" •• _.,

gathered by.DNR•.It was felt that by Observing the seepage

!..

't'

i· ~-.
.lt '..

'\
~:

their effectiveness in reducing infiltration of surface

water and consequent. accu."Uulation 'in the back 'fill. '., This

info~4tion.should'helpc;nsiderably to develop methods for

treati~g lean ore and waste ·rock.p~~es should mining be initiated.
":". • ::' ' ;.. .'. ".

The appended report ·proviees·the information.on site description,.:

. s6urc~, quantity and quality of the wciters'leaving the 'siter

the Qnaly~ical results of sampling to date; a description of
.ij '••

the a;:ainage cour~e; and the plans for regrading, seO-ling "

~Ld rGvcgctating the site. I hope that it will be considered

n satis~~~tory response to.your let~er of September·lO.·
"': . "-:-. " ~.' '" ."
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REPLY TO; 8410 Forest Service EnvirOJjmental Impact statements September 26, 1975' ,"

G!"~~ ~-,~
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_~ SUBJ.ECT: Proposed Reclamation of !NCO Spruce Road ~ulk ~ample Site
l' .... • • ,~ .. ..' 1. • .•.,.. •••• '. • .._~I" "· ". ~; ,'i:;{';; ;: ,,":'0:,:, ~;"/'~'" :,"{M >,;;'-;(~.::C.:,::. . <:::,

i- TO:. File.' .' :.... '.. ".. .-' .,.. '~', <. '~':')_;. "'j' . '.' .. ~ -"

1.
~
J

In Ja~uary, 1974, INCO removed a bulk 'sample of mineral bearing rock
for milling and metallurgical tests adjacent to the Spruce Road, in the
l\'W ~ of the N,'l ~ of Section 25, T62N, R11~1. Removal was under terms
of a Federal Lease held by TIJCO and the sample \'Jas the basis of n:co' s
request to the Supervisor, Superior National Forest, to construct an
open pit mine.

The bulk sample site "las regraded and seeded by I!\CO in the Spring of
1974 with approval by the Forest Service. Subsequent to that time a
subsidence of the surface .has occurred and a seepage from the base of the
sample site nearest the road was noticed in' the summer of 1975.

In August, 1975; I visited the bulk sample site with Bill Hounce of n~co' .
and we discussed the seepage problem. I requested that the problem be
corrected and asked that they contact the ~wishiwi District Ranger
submitting a plan fo~ restoration. .

INCO complied with the request and the restoration plan was approved by
the District Ranger acting on technical advice of solI scientist Don
Prettyman and watershed sciQ~tist Herb Gar~.

Recent evidence indicates that a seepage existed in the area-before
bulk sampling began and that present plans to reclaim the area may. not
be able to stop the seepage.,' ' .

It now appears tha~ it wouid be advisable to d~lay attempting reclamation.
until Spring in order to test the seepage thoroughly. On the basis of
geologic observatiod and preliminary water quality samples a delay
in reclamution does not appear to endanger the water qualIty of the'
river. It is my opinion that delaying the reclamation ",111 allOW time·'
to gather useful information on leaching of rli.invJater through the '.- -'.
mineral area. Fnets gathered from these observutions could be valuable
in the development of EIS data collection.
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~.~ .''',' Johm RamqUist, water quality specialist, informs me that the amount of ' ,
~;; '. nickel released into the Kawlsbiwi River from the seepage is inconseque~:';'"~ ..'
p., " ,- tial and amounts to parts'per trillion. Other metals released would be
,1 ' ~

~L:;. .:::::::;::~s~·::Zif~s2a~;J\;~itL~{ ~;:::~~'t~~;~~y.' ~..... ~
:;1 ' )/' the bulk sarr.ple removal is -inconsequential 'in comparison to other large~' ".:,
+ quantities of exposed mineral in the area and that delay in .reclamation
I

~j in favor, of furthertest;i.ng would be desirable.
'j

-t.:
I have informed Don Church, Kawishiwi District, of my recOfr.rnenda lion.
The District is in favor of delaying reclamation until Spring. Don
Prettrman and 'John Ramquist are also in agreement wi th the recoI1l'nendation.

On September 10, n~co was requested by I'iPCA Director, Peter ~ovet to
sample the seepage and ~eport to the Sta.'te.

I informed Connie Ennega of MPCA today that we were planning to delay until'
Spring in favor of further testing and eXplained reasons for doing so.
She stated that NPCA did not feel that the seepage \oJas a major problem
but that their request to secure samples was a precaution measure.

.,,
:~ ,

~ .

E.. .J. Vkl-.JDER11~LEIJ

Co r ... Nickel Proj ~ct Leader ':

Enclosure ,.
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September 25, 1915
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Forest Service Enyironmental Statements

Inca Pro j eet

E. J. Vandermillen .. ,'

." '" ~

8410
(2580)

TO:

SUBJECT:

REPLY TO:

t·

~-.:.~-.

This is in reply m your request for geologic input regarding the', .
question o'f \-'Iheth~ L"lCO should do additional reclarilation on th~

Spruce Road bulk s~ple site or est2blish a,monitoring progra~ for
leaching of heavy G2tals. Due to the equiv!cal nature of the
detailed information available from the site, this questiori 'Ilill be

. approached in a general way. •

s.
.. '

,
l

.1

I.
'.

As pointed out 'in n~-tous geologic publications, the Duluth Gabbro
contains extensive zones of CU-Ni mfneralization along its basal
contact. By nature" much of this mineralization has been exposed
to subaerial \'Jeathering and leaching, not only in extensive cutcrop
areas, but also a5 abundant rock fragnents in the glacial drift. By
man, in addition to the subject site, ex~sures have been created in
numerous borrow pits and road-cuts ~xcavated in weathered rrdne~alized

outcrop and in glacial drift conta~nin~mineralizedrock frag~ents,

many of whicn are lecated along Spruce Road. The cQndition of the
material in the ma~ ~ade excavations differ from that in the natural
exposures in that it contains abundant freshly exposed mineralized
surfaces from ",hien readily available heavy raetals are le3.ched. This
accelerated leaching continues until the exposed surfaces are covered
with ,,;eathering products. Because of the cO!:lparably insignificant·
surface area involved, even though chemically more active, it is·
doubtful wh~ther see~age from Inco's te5t pit or from the excavation
related to road construction contribute significantly to the heavy
mctaJ.r being leached from natural exposures.

'.J ••

. .
"

..... :/...1'......
v.~·: .

...... - -..
.",:.. :, .. ';,: ...

In reference to future CU-Ni mining, it \-'ould be very useful to
determine which metals are most active \'~hen freshly exposed, the"
duration of their iiCcelerated activity, and their mobility in the'
natural environment. A well conducted monitoring program of the
seepage from the bu1k sample 5ite could c( :ntribute significantly to\vard
this insight. It would also provide control data to determine the effect
iveness of the final rL~lamation.. Therefore, I ",ould support this·
al ternative rather. than immediate: reclamation•.

~~'
STUART ,J lIO BEHLING . .'
GcologiGt .. :- J

-'---' -; ... -:1-.------ .--- _.. -
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On SePtember .30, 1975)' nov~t8 where taken in and around
the 8p1"U.ce road bulk sample lIit. in an attempt, to detertrlna prob-.
able l.eTele of beavr metala in wster downBtrea.m of the site.

Flov from the bulk eaqUa site nts deternd..nDd volumtrically,
the ma&ll '-tr'ibui;,ary to Fil:Km was lll9tered am nO'trlS in FiJ..s.on
and the South Xawiahiwi Rivv vere determined !rca r&ting curves,.
In addition, nickel eoncentrations !rom the leach at the bulk sample
site were prorlded b1 !NCO.

FoJ..lowiDg is a table ~sjng the data and rsat11te. (Refer to
attached map for zsite .1oc&t1.ans).

Location Flow U: - Coocentrations

Bulk Sample" (Sit,eA) .ooc:J5 cts 2.300 ppb

Tributary (Site B) .os cra (Calc.) 25 ppb

F1l.son Or. (Sit. D) 1.72 efa . (OOc.) ,,7S ppb
..

South K&l11shild. 247 eta (calc.) .cos ppb

The data indicates that nickel concentrations 1n Filson apd in
the S4uth Kaw1sbi:i,"i. w:Ul not be msasurabl¥ e:rrect.ed b7 lescb1ng
boll the bulk eample 81to and abculd poae DO thr&at to ~tic
life in these ~ ab: ea:ss.. ID &dd1tiOi1, all otbc' h&av:r _tab
Q"S 02 Ieee ~t..1.an in tb9 bWJc~ 1eIclmte.

"llt-bAlgh there i4r8 no e1gr:d.tieant~ assoe1atAd with this 1eaeh-
&1e, it .,1.XNld b8 1'0110»5<.'e~ &US lDng q it~.

JOHS A. RAMQUIS'l
.C)1a) j t7 Spec:2 aJ,1.Q\

CC~ !d V'anC.err.i.::.~.en

, ~
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Dear Mr. Mounce:

I have reviewed your Se?terr~er 19, 1975 lette~ ~egarding seepage
and runoff from ~he Spruce Road bulk sample .site. • .

It is apparent ~rom your letter t~at there has been a misinter
pretation of my letter to you of Septerrber 10, 1975.

In u. ~~tt~r t.~ ~~~. ':~~~i~ F!:nt=1"'''.:';:;l .\''''()lI\. i-ir. R. E. ~'fGlC'~r, d::.t~:!

October 6; 1975,"'a:l. outline 0= the ?roposed report requested by
the Agency was ?ro~ided. The plan is acceptable to the Agency.
However, the ~PCA rc~ue5ts that INca correct the seepag~ problem
as ex?editic~sly as possible. If regrading the site as proposed
does not abate tne flo~-1 of pc.'!..luted wa ter,. grouting may be
necessary. Exte~:ding the len-;t~1 of tir.'.e in ;v~ic~ pollutants
are being discharged is not acceptable to the AgDncy.

As a result, I request that y~u abate the seepage problem as
soon as possible. Any monito~ing information gat~ered should
be restricted to the shortest length of ti~e necessary to end
the spepage. I would appreciate your providing the information
to the :·1PCA but request that you do not prolong the seepage.
problem merely to collect the infor~atlon. .

At this time the AgeI(cy ca~not accept any preoperational monitoring
results obtained to establish a baseline on the streams impacted'
by this proj:ct until such time. ~s this discharge is corrected.

The information requested 'b'y the Agency in its September 10,:' ~975
letter, inclUding any monitoring data obtairied prior to the pro
posed reclurnatic~ of the site, will be us~ful in ussessing ~ny

unusually high lcv~ls of hc~v: metals i~ ~atural streams loca~ed

in the area and for ~cfinirig. any specific leaching problems as
soci~tcd ~ith t~~ Sp~ucc Ro~d site.

.' -,.,. ..- ~

" .... ,.. :.~~~ :' .. '..... ",

"'I!"f- "-- -'--.::1 -~--
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Mr. William Mounce
Page 2

,'I ,,'

:' '.
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_,I

I ask that the information previously requested be provided
as soon as it becomes available. If you have any questions,
please contact me or Curtis J. Sparks of my staFf.

S n~eJ~·
. ~ ~. ",or p! 0 .
V\\I~~-

Pe erL. Gove
Executive Director

'-
-1"

. i

j. :
I
i

PLG:ss

cc: v£d Vanderrnillen, U.S. Forest Service
Robert Poppe, Environmental Quality Council
Robert He~bst', !)cpa-rt:nent of ~iatural Resources
John Pcgors, MPCA Regional Office
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November.4, 1915

Hr. Peter Gave
Executive' :Jir€ct:or-'"
1-!inncsota· Pollution Control Agency.
1935 w. Co. Rd. n2
St. Paul, ~rn 55113
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Dear Mr.. 'Cove:
I,.

I':: .

~ i-

This is to proviue ·an interim reply to your letter of
October 28 concerning the seepage occurring at the
Spruce Road site fro~ which we removed a bulk sample
of copper nickel ore in early 1974.

1. We aro proce~1inq to develop infori-\ation required
to prepare ~1e r6po~t requested in your lctt~r of
September 19. ~:e are follov,"in<;j the outllne fcn:arded
to MPCA on October 6, anG appreciate being notifica
that the plan is acceptable to the Agency.

2. To date 13 water samplp.D have been taken fro~ the
eeop itself and in addition 7 sets of samples from
2 ground water· observation points ~bove the bulk
sample site, and from 3 points ~ctween the site
and the lOvler end of I:!"" ilson Creek.

J. Flow has b~en monitored regularly and recently
showed a rate less than 1 pint per minute.

4. Our plan for regrading the site was outlined to the
USFS in th~ attached proposal on ~eptember 2.
Regrading according to these procedures started on
November 3 and should be completed early nex,t week•.

5. The effect of the regrading on the seep will be
carefully observed.

.' .
#.. '.
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Mr. Peter Gove
November 4, 1975
Page 2

6. We hope to have the requested report cpmpleted by
December 1.

w. S. Mounce

WSH:msh
Att.

co: E. V~ndermillen/



•
.r .\ .
~ ~.

:~

• ~'.l ..

'. .

' .. " "l ~ , • ,

Ray Chase
District Ranger
Department of Agriculture
united States Forest Service
postoffice Building
Ely, Minnesota 55731

Dear Ray,

It is our intention to undertake additional reclamation
procedures on the Spruce Rd. bulk sample si te', located
in the ~l~J..i, m~1-.i, See. 25, T62, Ril •

· September 2, 1915.
('

(

;1

, .~

.
. Discussions with other Forest Service personnel has de
fined the following general procedure to be followed
in this program.

J

(1) The depression cau~ed by settling of the
original fill will be eliminated by raising
to a condition of positive. relief. It is
estimated that this will require approxi~ately .
2,000 cubic yards of material.

(2) The initial 8" - 10" layer will be compacted
by the operating equipment and.an attempt will
be made to utilize largely i~pervious material.

(3) Final elevation will be contoured to blend
with existing topography.

(4) Reseeding of the site will follow the attached
suggested seed. analysis and fer~ili~ing schedule.

(5) A 6" - 8" lift of gravel will be spread on the
adjacent "Lampi Rd", in order to eliminate the
natural boggy condition which has existed.

. 1

We hope to start the project in early September and will .
have it completed before the end of the month. We may wish
to carry out additional experimental planting on the site
and will confer with you prior to undertaking this work.

,I

Please call if you should have any additional advice or
co~ments on this program •

Sinc~rely ,.

R. E. Wager
Project Geologist
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Suggested Seed Analysis and Fertilizing Schedule
••

"

Annual Rye ) .
Agriculture Rye )

Either or both in combo
'Not more than 10% by weight

Laderno or alsac clover - either or both in combo with white
clover to make up 70% by weight

20% by weight

f..

~l"
· '.}

I

Brame grass

Fertilizer
Best

10/10/10
20/15/30

300i/acre'
200ft/acre

Lime 2~ ton per Acre of Agriculture lime.
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SUMMARY OF COPPER-NICKEL ANALYSIS
ALL IN ug/1

· \

DATE SEEP MARSH CREEK FILSON LOCATION II

9-29 -/3000 21/13 30/30 11 /6.6 1.5/1

10-4 170/3100 40/13 40/19 30 /6

10-7 160/3100' 40/11 40/15 40 /5 2 /2~9

10-10 130/2800 27/17 31/25 11 /6.6

10-15 100/2100 22/16 30/28 11 /6.1

10-20 78/2600 20/18 32/26 11.2/6 2.1/2

10-23 90/2400 25/28 36/28 10 /8 1.0/2

1i-3 100/3100 25/20 --- .....-.

Copper/Nicke1

Generally levels have dropped in the marsh and tend to increase
in creek and drop again in Filson.

11'(.3 ')( -- /7,7c.,v l-7.:, 3L1 -
C J;: 7 '. f. I 4. oJ 11... ,

,

IJ; - 2..'1. 'f c...6
:L 77~ /7·0

-8./ .'1.j 770 ~J J .
, ___ ._ .•.. --.,-_... -
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~ITEO STATES OEPA~T~ENT OF THE INTERIOR

GEOLOGICAL SURVEY
~E~TQAL LABORATORY, DENVER, COLORADO

-ATER QUALITY A~ALVSlS

LAB to • i07003 RECORD. 8357

SA~PLf LOC1TI0~1 5TATIO~ NU~8ER 3 BULK SA~PLE SITE
STATI~~ I~I U10QSbOQ14~Jqn3 LAT,lONG,SEQ,' 07gQS6 oQta03Q 03
OlTf l"J' C"'LLEeTIO~. I3EGlt.J ....1MQU [NO.. Tt~E•• IOf\O
STATE COO~t 21 eOU~TV tOOE. 075 PROJECT IDENTIFICATION. 442100100
DATA TYPE. ~ 50URC~. SURFACE wATER GEOlOG!C UNITB
en~ME"JT~ •

COL~ BY J ;A~QUlS1. S LUNO~E~, R BERRISFORO 200 YDS UPSTREAM OF
SA~PlE SEQUE~eE ~O 2 ON TRIBUTARV

AIR T£IolP (DFG C, 18,0 ~AGNFSIU~ TOTAL USGS ~G/L 2.8
ALK.tr T (AS CAC~3) I4G/L. '1 NIC~EL TOTAL AAGF UG/L q
RtCAR~O~H! '-G/L a PH FtELD 5,b
CAowIUM TOTAL IAGF UG/L 0.0£1 POTASSIU~ TOTAL USGS MG/L o,a
CALeIu· TnTAL USGS ""GIL 2,3 RESIDUE SUSPEN lioe MG/L 1
CAQSO,," I'lIOXiOE IAllP/l. 32 SODIUM TOTAL USGS ""GIl;. 0.2
CUi50l.:A'fE !ltG/I.. 0 SP. CONDUCTANCE FLD 30
COLOR no SULFI DE TOT AL HGIL o,e
COPPER TOTAL AAGF UG/\. 11 TURBIDITY (JTU' 1
11:10>,1 TOTAL UG/I. Q50 WATER TEMP (DEG C) 1,0
LEAn TOUl Ai" l'G/L 0,5 ZINC TOTAL U.GF UG/!. &1,2

cnIO~8 ANIONS

(MG/L) (MEQ/L) (I4G/L) ("'EQ/L)
8ICARBONATE 8 0,132
URBONAn 0 0.000

TOTiL TOTAL 0,131

~AIL 10 5T PAUL ~INN

5C~EDULES USEDs 271 0 0 0
NUMBER OF OETERMIN4TIONSS 20 MeODE: 1&
COST OF ANALYSIS S 107.60 8ILLING CODE. 21
SUBMIT CORRECTIONS TO THE DENVER CENTRAL LAB

WITHI~ \5 DAYS FROM OQIOij/7b. INDICATe THE
C~NTRAL LAB to # AND RECORD # ~lTH RESPONSE.

WRD.Q~ FILE STORAGE ~AS REQUESTED AND THE
STATION HEADING INFORMATION IN THE wRO STATION
HEADfR FIL.E ~AS SUBSTITUTED HERE,PL.EASE CHECK.

,.



SAMD~~ LOCATION' FILsn~ CR TR1BIITAqy ABOVE MOUTH ABOvE StFP DISC
STATION tn, nSt2QQ Q2 LAT.LONG.SF.Q.I a7uQS7 ~Qla030 00
OATF. ~f CClL~CTIO~8 BEGIN••7&nSns ENO.. TIME •• lnoo
STATE C"DEg ~J COU~TY CODEI 015 pqOJECT IDENTIFICATIONI ija210alo0
OATA TYD~, 2 SOU~CE. SURFACE wATER G~OLOGle U~lTI

tO~w~NTSI

COlL BY J RAMQUIST, S LUND~fN. R BERRISFORD FRO~ TR18UTA~Y AeovE
POINT ~H£RE S~EP DISCHARGES INTO TRIRU1ARY

AIR T(Mp (DEG Cl 2.tl MAG~ESIUM TOTAL USGS MG/!.. 2.5
AL~.TO' .(A5 tAC03) "'GIL ~b ~lCKEI. TOT41. AAGF UG/L Q

8 J CA~I;U~ATE MG/L. 32 PH Fifl.D S.IJ
CAD14111'" TOT AI. UG' UG/L 0.02 POTASSIUM TOTAL USGS ~G/L 0.3
CALr.lU" TOTAL USGS "'GIL 2.5 RESIOUE SUSPEN 110C MGII.. 6
CAR~O'" f)IOWID!: "GIL 20a sonI~M TOTAL USGS t4G/L. t .1
Cu~ROt.,jATE "GIL ('I sp. CONDUCTANCE ~LO 2q
COL.(IR \50 SULFIDE TOTAL MG/I.- t."
Cnp~ER TOTAL. AAG' UG/I. h TURBI0ITY (JTU) 1
lRO~ YUHL UG/L. GTO WATER T~"'P (O~G C) 5.5
LEAl) tOUI. UGF UG/L c O,l HIIlC TOTAL AlGI: UG/I.. 3.Q

cntONs A'dONS

(IiCG/I..) 'MEG/I..) 'MG/L)' (Mt,Q/L)
8iCARt!OrdTE 3l O.t;?5
CA~aONATf 0 0.000

TOTAL TOTAL 0~~2G

MAIL TO ST PAUL MIN~

5C HeOULES USEDa Z11 0 0 0
~UMBER OF OllERMINATIONSa 20 MeaDE: 0
COST OF ANALysts $ 107.60 BILLING CODEI 27
SUBMIT CORRlCTIONS TO THE OENVEH CENTRAL LAB

WITHIN 1~ DAVS FROM 12/2Q/7&. lNOlCATE THe
C~~TRAL ~AB 10 ~ A~O HECOHU # wITH ~~5PON5~,

WRD.g~ Fl~E 5TORAG~ -AS ~OT ~~QUESTaD ~OR

T~IS ANALYSIS. THl ANALYSIS WILL HEHAIN
IN TH~ C~NTRAL LAB FILE ONLY.

WATER QUALITY ANALVStS
LAB 10 • t2Q02b AECORO , 1335~

A eovtE. ~~E~
U~ITED ST~T~S DEPARTMENT OF T~E INT~RI0R

GEOLOGICAL SURVEY
lRAl lAaO~ATORY. DENVER, COLO~ADO

TKJ8
r,

f' 5-5-',
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,-,.,"b. obo~e
1.J~ S. .~S\~~

5-1;... 1f1

U~ITFn ~TAT~S OEPftPT~~NT OF THF I~T~WJftQ

r.FOLO(;TCAI ~LlPVF- Y
C~NT~AL LARO~ATnpy. "LRANV. NFw YOw~

III AT F~ rJ II III TT V ANAL YS Tc:;
LA~ In M 14Jl~Q UFro~D d 4~~~?

JUN t ~ 'S7G

C;A"'PLf. LOCATIO'!: FTLC:;I)~J O~ TP!HlJTAJ;lV A"iOVt t.10lJTH A!:'Il)VF e,~fP !')T~C

STATIO~ 10: n~I~4QQ~ LAT.LnNG.~FD.: 4749S7 0°14010 nn
nATE OF COLLECTIO~: ~fr.I~--7h052n ENn-- TIM~--110n

cnLl~HY COQE: 075 tJPO.JfCT TOE NTJFIr.ATTOf\l: 4427(\4100
OAh TYPE:? sou~r.F.:: C:;lIPFACE WATFP GF.OLOr.lC UI\,tT:
COY-tArNTS:

COLLECTEn HY ~ ~F~PIC:;FOP' , 5 LUNnFFM
FwOM T"lI~IJTA~Y Al:lOVf oOI"T '1IHFPF
SEEP OISCHA~GES INTO TRl~UTARY CS=q

AIQ TE'-1P ([)'=G C)
AL~.TOT (AS CACO) Mr,/L
~ICAWBONATE M(;/L
CALCIU~ TOTAL USGS MG/L
CA~~O~ DIOXIDE Mr,/L
CA~HONATE MG/L
COLO~

I~ON TOTAL Ur,/L

CATIONS

IP.O ~AGNFS IlIM TOTAL lJSGC:; "1r./l I.Q
10 OH FIELn c;:;.~

I? POTil5S IlII-' TOTAL USGS w;/L 0.1
?fl ~ESTOUE c:;U5PEN IIOC Mr,/L 3

)n SOD IlJIoI TOT AL llSr,S ~G/L 1. I
0 SULFIDE TOTAL "'(;/L 1.2

16n TUP~IDITY (JTU) I
440 WATF.R Tt MP (DEG C) 10.0

~"IOt~S

'-1AIL TO MI"JfIJ
C:;CHff}[lLF S USE 0:711 0 n 0
NlJ~MF.LI OF [)ETfI.'~l"JATlO"I~: 14 HCODE = n
CO~T OF ANALY~I~ ¢ 31.~n ~OP--1~nA2?
~URIoIIT CORP~CTION~ TO CFNTPAL LAR wIT~I"

l~ ~AYS FROM RFlOW C:;T~~PEn 'ATE. IN~ICATE

r.fNTPAL LAR 10 • ANO QF.rOPO ti ~ITM PESPO~~~.

WRO-Q~ FILE STOP~GF WAS NOT RF.QUESTEQ FOQ
THIs ANALYSIS. T~E ANALYSIS wILL ~F~AI~

I~ THE CE~TRAL L~a FILE ONLY.

(Mr,/L)

TOTaL

("1EQ/U
RICARHONA1E
CAPl:lONATE .

("'GIL)
12
n

TOTAL

(MFQ/U
0.1 q7
0.000

0.197

,.
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T'1-<\r3 'A80vE: ~~bP
IINYHO STATE-; reP,R,"It:,"', n,. THF I~ITE~TnR

GEOLOGICAL 5UQv~y

ITAAl l6RORATORy. np.J~FR, rOLoRAnO

wAH'~ yl'AlITY Atal.YSIS
LA~ l~ • luAijl7 ~~cr"n _ 1~3b7

5 Af" P LFtCCAT 1',\ fill ,.. IL S (1 ~ CPT loll H1I TUH ABP VF. ~I L'll T~ AH"" f: SH' P lit st
STATln~ In, ~5,?aqol l4T.LO~G.StQ.1 g7QQS7 ~Q'QnJo ~n
OAlF nF crLlF.CTTONa ReGT~ ••7b~~~n ENn.. Tl~F•• 'ton
STuE COD~. ~.., t"t)IJIIlT\' Cnl'l~a n75 Pr:lOJECT IOE.lJTIFICATTO~q IhlC!10CllOO
DATA TYPel ~ snURCfa SU~~ACE wAr~~ GEOLOGIC U~ITB
t(l~"E~TSa

COll ~v Q RfRRYSFORO ANO S LU~DEEN FAO~ TRIRUTARV A~ovf POINT ~~EN
5EfO OTSC~A~GES I~fO TRIBUTARy

aTQ Tfl4£l fOEG Cl tB.n ~IC~EL TnTAL AAG~ UG/L 12CAD"",,'" TflUL UGF UG/I- (I.(l~ Ptol F' H'LD 1i.8COPPl~ TOTAL AAGF I'G/L 1q Sp. CU Il4 OI.lCT A~:CI: FLO 31L~AO TOraL ur,r: UG/L 0,5 ~Ar~R TE~P (nEG C) 10,0
lI~t rnTAL oUGF UG/L 6.Q

,.. AlL T(l 1; T lJ AIJ L 'II IJ r..
5LHl:.DUL~S U5EQI ~§7 0 0 n
IIlU~~fR OF nETENMJ~ATIONSI q HConk = 0
CUST OF ANAL~SlS $ 70.00 ~ILLIN~ COUll 27
5U6Nlr CORRLCTIUNS 10 THE OE~W~H CF~rRAl LAB

·ITHI~ 15 CAYS "ROM 01/08/77. INUICATk THE
CENTRAL LAB to n ANO ~~CORO * ~IT~ wtSPONSt •

• RO.Ow·FILE STnHAG~ ~A5 ~OT REQU~ijTtD FO~

THIs A~ALVSIS. THt A~ALV5IS -ILL REMAIN
1~ t~E C~~TWAL LA~ flL~ U~LY.
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s£r=:J=At~'() 'IE7RIJ3"1JT (?ttl-,#?r ::r
u,rTEO STaT~5 rEPA~t~~Nl OF TME l~'~~lrQ

G~~lDGICAL 5~QvE'

C~h'~AL lA~ORAtlRY, ~~NV~R, rOLORAno

-.
,t,,
. ~-Z1J_1"

... IlTE~ '~lIALPV ANALV!;IS
La~ l~ - \~~~11 RFCOR~ b 1~3bl

5A~~LF lOCA'to~. ~llsn~ (Q lQ18U1AR1 ABOv~ ~OIlTH Ah~v~ ~~tP OISt
STA'lO~ In. nS12U QQ 2 lAl.LO~G.S~~.' ~lQQ~' ~q'Q~1n no
OAT~ ~~. r.r,l'.Er.'T~~. ~~Gt~ ••1~OS?~ [hO.. TT~€•• ll0n
STArE C~~f. l' COII~TV tnn~s 015 P~OJlCl InF.~TIFICA1Tn~lu ~U21"Qt~O

~A'A T1~f.., SOuRCfu SUWF&ft ~AT€R GEOLOGIC uNI'.
cn~~E~fS8

rOll ~y 0 AFcP1SFO;O 4NO S lU~OE~~ FQOM '~t~urARY 6ijO~£ ~Qt~, _HF~

SlFu nT~eHA-r..~ t~TO (QI@uTAQy

~AtL fQ Sf PAUL ~l~~

5tHEOVL~S uSF.DI ~~1 ~ 0 n
'lU"'~E:~ OF Dlfi:Wrir ... AUOrJSI q HeonE 111 Il
COST OF A~ALVSlS) 10.0~ RILLl~r, COO~I 27
SUAMIT Cry~~lCTI0~S 10 THe O~~VE~ C~~'~AL I.A~

~l'~I~ l~ ~,¥s f~OM ~1/\~/11. !NUICATE r~~

C~~T~AL L4e 10 • A~O ~~tO~D • ~lTH ~~SPONSt.

~~~.~~ ~ILE 5r~~&G( AA5 ~Ol ~~OUESTlO ~OW
TMts .~.LYS!S. (~~ A~ALYSIS ~lL~ N~~Al~

th rw~ tE~TRAl LA~ fiLE ONLY.
ayq TF~P (OFC C\ lta.C'! ~IC~EL TOTAL AA'~ IJG/l l?
CAo~tUM ynr'L AIG~ IIlf/l 1'1,02 PI1 FtEll' 5."
r~pgfA TOTAL "r.F "GIl. lq SP. co~oucrA~Cf FL~ :U
If":,n tCJHl UGF 'i(;/1. O.lS A6TlA r~~p (rEG C) ,n.n

ZX"C TOT'L AlIiF' IJG/l *,.q
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//-"~JI'HTEn C;TAT~C:; DEPARTMENT OF THE !"HERIOQ
5EOLOGICAL C:;URVEY

CENTRAL LAROKATORY, ALBANY, NEW YORK

WATER QUALITY ANALYSIS
LAq 10 ti 182021 ~ECOqD # 61321

SA~PLE LOCATIO~: rIL50N CR TRIBUTARY A90VE MOUTH AROVE S~EP DISC
STATIO~ 10: 051Z499~ LAT.LONG.SEQ.: 474957 091~OJO 00
DATE OF COLLECTION: AEGIN--160622 E~O-- TI~E--I040

COUNTY CODE: 015 PROJECT IOENTIFICATIO~: 442104100
DATA TYPE: 2 SOURCE: SURFACE WATER GEOLOGIC UNIT:
CO~MENTS:

COLL AY P 9EQPISFORO ~ S LUNDEEN r~o~ TRIBUTARY ABOVE ~OINT

WHERE SEEP DISCHARGES INTO TRIBUTARY

j;';
AI~ TE"'P (OEG C) 24.0 MAGNESIUM TOTAL USGS MG/L 2.5
AL~,TOT (AS CACOJ) MG/L IJ Plol FIELD 6.0
9I:::ARBONATE pII(;/L 16 POTASSIUM TOTAL USGS MG/L 0.1
CALCIu~ TOTAL USGS MG/L 4.0 RESIDUE SuSPEN 110C MG/L 1
CA~~ON DIOXIDE MG/L 26 SODIU~ TOTAL USGS MG/L 1.3
CAQ80NATE MG/L 0 SP. CONDUCTANCE rLD 26
COLOR 240 SULFIDE TOTAL MG/L 1.3
I~ON TOTAL UG/L 860 TURBIDITY (JTU) 1

WATER TEMP (DEG C) 16.5

CATIONS A~IONS

(~G/U (~EO/L) (MG/L) ("'EO/l)
BICAR90NATE 16 0.263
CARBOIIIATE 0 0.000

TOTAL
-----

TOTAL 0.262

MAIL TO MIN~ 9CODE: 21
SCH~DULES USED: 271 0 0 0
TOTAL PARAMETERS: 19 HCOOE = 0
COST OF ANALYSIS $ 31.80 DOP--710516
SUA~IT CORR~CTIONS TO CENTRAL LAB WITHI~

15 DAYS FQOM BELOW STAMPED DATE. INDICATE
CENTRAL LAB 10 _ AND RECORD j WITH RESPONSE.

WRO-Ow FILE STORAGE WAS NOT REOUESTEO FOR
THIS ANALYSIS. THE ANALYSIS WILL REMAIN
111I THE CE~TRAL LAB FILE ONLY.

..

.. ~ ...- .
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Aeuv~ Sf:"~P
TFn STaTES nEP,ATME~T O~ THE. I~TfRl"~

G~OLOr,ICAL SURV~V

·"'TAAl LA~(JRATORV. f)tlll\fER. r;OLfll'AI'IO

~Al~R QUALITY ANALYSIS
LAS Tn ~ 'a~Q~~ ~~cr~o ~ 2nblo

~A~PLE Ln~A'Try~: ~I,sn~ CQ. T~lAUTA~' ,POVE MOUTH ARO~f S~~P else
S'ATI"~ I~. ~512aqQ2 LAT.LONG.SEw.8 Q7uQS7 nq1Q~~n 00
DATE OF C~LlECtIO~. BEGI"'••7bnb~2 ~Nn.. TI~F.•• \n40
STATE C~OE. 21 COII~TY C~r.FI 015 PROJECT ID~~TIFleATJO~1 aQ~104100

OAT' T'~t. ~ SOUQCfl SUR"CE ~AT~~ GEOLOGIC ~Nl'l .
CO~~~NT~.

r.OLL MV Q.~ERRTS~ORO A~O S.LUNOEEN ~QO~ TRIBUTARY 6snv! ~OJ~' wHERE
SEEP OISCHARGES INTO TRI8UTARV

AIR TEMP (OFG C)
CAoNlu~ TOTAl AAG~

cnpptQ TOTAL AAGF
Lt: 41'l TOTAl UGf

t1G/l c
IJG/L
UG/l

lCl.O
0.01

35
O.Q

~ICKEL TOTAL AA~~ uG/l
PH ~TtlO

SP. CO~OUCTA~C~ FLO
_AT~R TfMP (OEG t,
ZINC TOTAL lAGF UG/L

lQ
".1'1

lIJ
1-,.5

l.f>

~ATL T" sr PAUL f'N
St~lnuL~5 US[UI ~51 0 0 0
NUM~tR Of ~e'~R~INATIONSI q HCODf ~ 0
COST ~F ANALVSTS $ 7b.QQ ijlLLING CODEI 27
SU~~lT CO~R~CTIONS TO tHE OlNVlk CE~JRAL LAe

wITHIN is DAYS ~HO~ 01/08/77. INOICAT~ THE
CE~TRAL LAB 10 • ,NU HECORO * wlT~ ~ESPO~SE.

~"O.Q~ FIL~ STO~'GE ~AS Nor REQUESTlD fOR
T~l& A~ALVSlS. l~E A~ALYS1S ~lLL ~~MAIN

I~ lH~ Cf~rHAL LA~ FILL UNLV.



••• THIS AN., JiS HAS PREVIOUSLY BEE~ APPROVED A~) TRA~5~ITTEn RJT T~ESE PARA~ •. cRS ~AVE BEE~ UPDATED SINCE THAT TRANSMITTAL --
LAB ID I 1~20?1 RECORD I ~1321 (ASSOCIATED CALCULATIONS ~AVE ALSO BEEN U~DATED)

I' ,

COJE PARAMETER NAME
Ii ~ICARBO""ATE

COOE PARAMETER NA~E CODE PARA~ETER NA~E CODE PARAMETER NAME

,.
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,. ."" ..; .....
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1.0_'01£: "SEeP
~IT~o ~TAT~~ OEPAPT~E~T OF THE I~TERIOP

GEOLOGICAL SURVEY
CENT~~L L~qORATORY. ALaANY. NEW YO~~

WATE~ QUALITY A~ALVSIS

LA~ 10 • lQ1039 QECO~O • ~6013

SA~~LE LOCATIO~: FILSON CR T~I811TARY A~OVE MOUTH ABOVE S~EP DISC
STATION 10: OS1249Q~ LAT.LONG.SEQ.: 474957 0914030 00
DATE OF COLLECTION: REGIN--160701 E~o-- TI~E--I02S

COUNTY CODE: 075 PROJECT JDE~TIFICATIO~: 442104100
DATA TYPE: 2 SOURCE: SURFaCE WATER GEOLOGIC UNIT:
CO~~ENTS:

COLL ~Y R BEKRISFORO ~ S LUNDEEN FRO~ TRIBJTARV ABOVE ~OINT

-HERE SEEP DISCHARGES INTO TRI9UTARY CS~25

MAIL TO MN RCODE: 27
SCHEDULES USED: 271 0 0 0
TOTAL PARAMETERS: 19 HCODE = 0 .
COST ~F ANALYSIS $ 37.~O DOP--770516
SUR~IT COR~ECTIONS TO CENTRAL LAB WITHIN

15 DAYS F~OM BELOW STAMPED ~ATE. INDICATE
CENTRAL LA8 10 ~ AND RECORD # WITH RESPONSE.

WQD-Qw FILE STORAGE WAS NOT REQUESTED FOR
THIS ANALYSIS. THE ANALYSIS WILL REMAIN
1~ THE CE~TRAL LAB FILE ONLY.

AI~ TEMP (OEG C) 20.0 MAGNESIU~ TOTAL USGS ~G/L 2.5
AL<.TOT (AS CA(03) Mt;/L 13 PH FIELD (,.4
BICAIo(BONATE MG/L 16 POTASSIUM TOTAL USGS MGIL 0.1
CALCIU~ TOTAL USGS MG/L 7.3 RESIDUE SUSPEN 110C MGIL 9
cAqaON DIOXIDE MG/L 10 SODIU~ TOTAL USGS MG/L 1.3
CAQ80NUE MG/L 0 SPa CONDUCTANCE FLO 30
COLOR 280 SULFIDE TOTAL "'GIL 3.e
IRON TOTAL UG/L 920 TURBIDITY (JTU) 1

WATER TEMP (OEG C) 14.0

CATIONS A~IONS
..

(MG/U (MEQ/L) ("'GIL) (114EQ/L)
BICARBONAT~ 16 0.263
CARBO~ATE 0 0.000

., ---------- TOTALTOTAL 0.262

..
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••• THIS A~~. ~IS HAS PREVIOUSLY ~EF~ APPROV~D A~) TRA~S~lTTEO RJT THESE PARA~L .iRS HAVE 8EE~ UPDATED SINCE THAT TRANS~ITTAL --
LAB 10 • 197039 ~ECORD. 6~07J (ASSOCIATED CALCULATIONS HAVE ALSO BEEN UPDATED)

.' - I'"

COvE PARAMETER NAME
8 IHCARBO~ATE

CODE PARAMETE~ NA'4E COOE PARAMETER NAME CODE PARAMETER NAME

...

,.

..... ',~ ..
"J.\. ... ,.. ~
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111\111 f: 0 5 TH ~ ~ N p 4~ T., pJ T () F T""I: 1 "" 1H~ 1 ,,~

GEOLOGl~Al ~URvEv

Ct~T~Al LA~O~ATU~~, nl~V~R. CnLO~AnO

"AffM IJ\l6LITV AIVAL'tSJS
LA8 TO • tqQIJn7 ~EC~RD • as&?R

SAMPLf IOCA TlnNs FILSON c~. TPIBUTA~V A~OVE ~~UTH ARovl SflP ntSc
STATlnN Inr "~t?OQ~~ lAT.lO~G.S~Q.8 071Jq~7 ~qta~Jft ~o

06TF r~ C"LIECTTO~1 BEGIN•• 7bn7ft7 ENn.. TI~F•• ln2~
STATf '"DEI 27 COU~''t Cnor, 075 p~OJfCT IDENTl~tCATtON' ~a2701J1~O

DATA T'fPt.1 ~ Sf.'l'PCfl SIlQFaU. IIIAH~ G~OLnGIC U~lTl

CO,","'1:.1\,/ 15.
COLL RV 0 At~RTS~ORD A~D S LU~~EEN ~RO~ 'R,~utAHV a~ovE PVT~T .~~RF

S~~P otSC"6~r.f~ INTO T~l~UT'RY

AIR tP'ID (r'f-G "
CAo"'I"I'I TnUL UGF
C~PPlO TOTAL 6iGF
lE in T\,)Ul Uf;F

UG/l
llG/L
lJG/L

2(1."
0,01

HI
(l.i

NICk~L tOTAL AAGF UG/l
PM FTELo
SP, CONOUCT'~C~ FLO
IIIATfR Tf"'~ (O[r. f)
Zl~C TOTAL AAGF UG/L

21
b. 1J

]('1

tIJ. n
2.Q

MAIL Tn ST PAUL ~l~N

SC~lnUL~S USfDr 0 n 0 0
NU~~~R Of ~lTlQMI~ATI0~5S q "CODt a 0
COST O~ ANALYSts ~ U,2S ~lLLING CODEr 21
SU~MtT CORQlCTIONS 10 THE OtNvlR tf~TRAL LAB

Wl1~IN 1~ DAYS F~OM 02/0Q/l1. INDICATl THE
ClNTRAL LA~ tD $ AND RECORD .·~JTH RESPU~8E.

-RO.Q- FILE STORA'E -AS ~OT ~EQUfSTEO FOR
TMIS A~ALY8IS. THl ANALYSIS -ILL ~EHAl~·
IN 1~~ CE~l~'L L'~ flL~ UNLV.



,RIB "lOve CE'EP
~,.j-'-'f~. >.

~. 7-;)0 -.
tTro STATfS OEPARTMENT 0' TH! INTERIOR

G~OLOr.lCAL SURV!V
CfNTAiL lAAORATORY, OENVfR, COLORADO

_AT£R QUALITY A~ALYSIS

LAB 10 • 2050 ft S RECORD' 221n1

SA~PLF LOCATION. 'ILSO~ CR. TR18UTARY A80VE MOUTH A~OV~ SEtP DISC
ST'Tl~~ tn. ~~'laqq2 lAT.LONG.SfQ,8 Q1QQS1 oq'Q010 00
DATE ~F COLLECTIONa 8fGIN••1&0720 [NO.. TI~F•• 10on
STATE CODEa l7 eOU~Ty COOfl 075 p~OJEeT 10ENTI'ICATI0N. 002100100
OATA TVPEI ~ SOURt!1 SUR'AC£ ~AT£A GEOLOGIC UNITI
COMMENTS.

tOLL ijY ~.~E~Rli~ORO AND S.LUNO&[N FRO~ T~I8UTARV ABOVE POINT ~HERf

~E!POISeHARGE5 INTO TRI8UTARY. SHALLOw ~ATER MACE SA~PLING Dlf'IC.

AIR H"11!P tOFG C, l2.0 ~AGNfSlU~ TOTAL USGS MG/L 28
Al~,T~T CAS tACOS) I4GII.. 11 PH FJELO 5.'
I:\!ClRRO"AH "'GIL 13 POTASSIuM TOTAL USGS ~G/I.. n,2
CAlCIu" T~TAL USGS "GIL a,i ~ESIOUf-SUSPEN 110C ~G/l 1
Cn80~ Dlt)IUO( "'GIL ~~ SODIUM TOTAL USGS ~G/L t.l
CU1ROIt,IU[ "GIL 0 8P. CONDUCTANCE FLO :U
COLOR 1~0 SULFIDE TOTAL pGG/L 1 II 1
IAON TDUL UG/L UOO TURBIDITY eJTU) t

~ATER TEMP (DEG C) . U.ft

MAI~ TO ST PAUL MN
SC~fOULE5 USED. ~11 0 0 n
~UHBER OF OET~R~INATIONSI 15 ~COOt. ~

COST OF ANALYSIS S 31.80 BILLING CODE. 21
SU~MIT CORR~CTIONS TO TH~ D~NVER CENTRAL LAB

wIT~I~ 15 DAYS fROM 08/25/7&. INOICATl TH~

CENTRAL LAB 10 * AND NlCORD • -ITM RlSPONSE.
~RD.QW ~ILE 5TORAG~ wA5 NOT REQUESTED 'OR

THIS ANALYSIS. T~E ANALYSIS ~ILL R£MAl~

IN THE CENTRAL LAa PILE ONLY.

eUloNS

(peG/L)

ToTaL

(MUI/L)
BICARBONATE
CARBONArt

UIION8

(MG/L)
U

6

TOTAL

("[Q/L)
0.21Q
0.000

c.an

•



,£.
fe"

o6ove Bf.,(1K.

7.,~-7t,

Smplc,
UNITEO STATfS OEPART~ENT OF VHF INTERIOR

GEOLor-leAl SURVEY
CENTRAL lARORATORy, OE~V~R, COLORADO

.ATfR QUALITV A~ALYSIS

LAB 10 • 20S0 n! RECOR~ • 22701

S£~PLF. LOCATIONS FIlsn~ CR. TRI8UTA~Y A80V~ MOUTH A~OV~ SEEP DISC
STATl~~ tna n~'2Qqq2 lAT.lO~G.SfQ.I U1"QS7 oQ'Unlo 00
DATE OF COllfeTIO~s 8fGIN••l~n120 f.NO.. TIMF. •• l00n
STATE COO~I 27 cnU~T, CODFa n15 P~OJEC' In~~TlrICATIO~s UQ210Ul00
DATA TYPEa ~ SOURCEs SUR'AC~ ~ATER Gt~LOGlt UNITS
COMHE~TSS

COLl ijY Q.RE~RIsrORD AND S.LUN~EEN ~RO~ T~lijUTARY ABOVE POINT wHERE
~EEP OISC~ARGES INTO TRI~UTARY. SHALlO~ ~AT~P HADE SAMPLING 01FFIC.

Allol HMI' tOFG C, ?l.O ~AGNfSlU~ TOTAL USGS MG/L 2A
ll~,T~T (AS CACO]l "GIL 11 PM FHLO S.c,
f1IC&RRO""H ~G/L t3 POT'S5IU~ TOTAL USGS ~G/L 1\.2
CAlCIU~ T~TAL USGS "'G/L 4.2 ~[SInUE SUSPf~ 1,oe "'GIL I
CA~~O~ Dlr:llillOf 104(;IL ~~ SODIlI~ TOTAL USGS "'GIL , •1
CU~RO"'ATE "GIL 0 SP. CONOUCTANCE FLO I'
COl{lR 3"0 SUL~IUf'. TOHL I'IG/L , • 1
IRON TOUL UG/l 'MIO TURBIDITY (JTUl I

~ATER T~MP (DEG Cl le. n

HAIL TO ST PAUL HN
SCHfOULES USED' 211 0 0 n
~UMeER OF O~TtR~lNATION51 15 ~CODl. ~

COST O~ ANALVSIS $ 37.80 81lLI~G CODEI 21
SU~HIT CORR~CTION5 TO TH~ D~NVEH tfNTRAL LA~

~ITHIN 15 DAVS ~ROH 08/2S11e. INOICATt THl
CENTRAL LAB 10 • AND qlCOHD • ~lTM H~SPON5~.

WRp.Q~ ~I~f. 5TO~AG~ -AS ~OT REQUEST~D ~OR

THIS ANALYSIS. T~l ANA~YSI5 wILL ijE~Al~

IN TM~ CENTRAL lA8 flL~ ONLY.

euro"'s
("'GIL)

TOTAL

(MtQ/Ll
RICAR80..,AH
CAM80..,ATt:

61\110"'5

P'lG/l)
on

n

TOTAL

(M(Q/L)

0.21"
0-.01'0

O.deU

•



MAIL TO 51 PAUL ~~
SCHEDULES IISf:.DI &l!7 (l 0 0
NUMBeR 0' OETER~INATIUNSI q MCQOE. 0
COST OF A~ALYSIS $ 7b.QQ . BILLl~G CODEI 27
8UB~IT CORRECTIONS TO THE D~NVE~ CENTHAL LAU

wIT~IN 15 nAYS F~O~ 02/2&/71. INDltAT~ THE
C~NTRAL LAB 10 , AND RECORD M ~ITH AlSPUNiF.

WRD.~W FILE STORAGE ~AS NOT RE~UEST~D FO~

THIS ~NALYSIS. T~E ANALYS13 wILL REMAI~

IN T~E CENTRAL bA~ FILE ONLY.
27

5.15
31
1~.0

ill!•

NICkfL TOTAL lAG' UG/L
PH FIELo
SP, CONoUCTANCE 'L~

~"TEA TEMP (O~G C)
11~C TOTAL AAG' UG/L

22,0
0.01

25
0.41

UG/L C
UG/l'
UtilI.

UR Tfll4D (OFG C)
CAO""II,1M TI:lTAL UGIit
COPPER TOTAL AAG'
LEAl) ,UUL UGF

u~tT~D STAT~5 DEPART~ENT OF THf INTERIOR
GEOLOr.ICAL SURV~V

tE~TR6L lAROQAtOgV, nE~V~R, c.oLoRAno

WATf~ QUALITV ANALv~l~

LAB tD • 211a~a AttORD - ?5121

SA~PL~ lOCA'In~1 'ILSON C~. TRIRUTARV AT ~OUT~ ARnv~ rUL~~HT

STATl~N 10, ~512Uqq3 LA'.LONG.S~Q.' u1uq51 nqsun3n no
DATE nF CnLl[CTTONg RF.GIN ••7e0120 ~ND.. TIMF ••001~
STATE ~~Of. 21 COUNTY C~OE. 075 PPOJfCT IOlNTtfIcAtrO~' 442701100
DATA TVPEI 2 SOURC(I SURFACE ~AT~~ GEOLOGIC UNIT.
CO~wENTSg

COLL 8V A.LUNnfEN ANn R.8E~RISFORD IM~~D. AR"~E CULV~RT ON SPRUCE
AD. ~JNIMAL FLO~. HARD TO S,MPL~ ~IT~OUT STIRRING UP BOTTOM SEDIMENT'

cc' vt.J~r
...,' . -"/&
-r'~

'CoVe.

~~~~
~o~



'r'/,. Wo" "'"BulK
lrrlfJ Ie- S(1 'l60 ~¢.

",.I{ey+,
7_z.o .... 1tt,

UNITfO STATE5 OEP'~TME~T OF THf INTERIOR
GEOLOGICAL SU~VEY

CENT~AL LA80~,TO~Y. ~ENVE~. COLORADO

.. HER QlliLITY ANALvSIS
LiB to • 205002 R~COR~ • 2270V;

Si~~LE LOCATIONI ~IL50N c~, TRIPUTARY AT MOUTH AROVE CULVfRT
5TATI~N t~. n~\2QQq3 LAT,lONG,SEQ,. U1QQ5? OQ1QOSO 00
OiTF OF C~LlECTtO~1 BEGl~ ••1bOl?O END.. Tt~E ••Oq15
sTATt cnOEI 21 COUNTY COOEa 075 PROJECT 10~~TrFlcATtO~1 402100100
OiT6 TYPE' 2 SOURCEI SURFACE ~AT~R GEOLOGIC UNITI
Cn~"'E"JTs.

COLl 8Y S.LU~DEE~ AND R,5ERRISFORD IMM~O. AHOV~ CULVfRT ON SPRUCE
~O. MI~JMAL FLO-, HA~D to SAMPLE ~ITHOUT STl~RING UP BOTTOM StOl~NT,

iI~ TEMe! (OEG C\ 22.0 MAGN~5tUM TOTAL USGS ~G/L 34
iL~.ToT (is CAC03' ~G/L te P... FI f:LD '5.'5
8tC6RIHJ~'ATf. "'GIL tq POTASSIu~ TOTAL USGS Mr./l fl.'
CALCIUM TOTAL USGS MG/L SaO RESInUf SUSPEN "oe "'GIL '2
CiQqO~ DIOXIDE MG/L qo SOOIV~ TOTAL USGS ~G/L 1, !
Cu~~ON"TE MG/L 0 SPa CO~OUCTANCf FLO ]1

COlOq 4120 SULFT DE TOUt "GIl.. 1 .2
lQON TOUl UG/I.. '\1(1) TU51HlI>ITY (JTU' ?

WAT~~ TE~P (DEG e) ,q.t)

CA TlO~S ANIONS

("GIL) (MEQ/L\ ("4G/L) C"'£.Q/l)
t\JCAQI;Ol>dUf lq 0.312
CARBONATE It 0,000

TOTAL TOUL 0,111

~AIL TO Sf PAUL MN
SC~~OULts US~O. 271 O· 0 n
~UMB~R OF DETf:RMINATIONSI 15 HCOOt. 0
COST O~ ANALYSIS ~ 37.80 BIL~I~G (QOEI 27
SU~MIT CORR~CTIONS 10 TMl D~~VE~ Cf~TRAL LA~

WITMIN 15 DAVS FROM 08/2~/1~. INDICAT~ THl
CE~TRAL LAB 10 • "NO HlCORD • wITH RlSPONSE.

~AO.Qw FIL~ STOHAGE ~A5 "dOT ~~QUEST~O fOR
T~IS ANALYSIS, THE ANALYSIS wILL RE"Al~

1~ TH~ CfNTNAL LA8 FILE ONLY.



1~' ,1; '':iri''fJ' ~~..

~AIL TO ST PAUL ~N

SC~~OUL~S US~08 211 0 0 0
NUMB~R OF OET~RMINATIONSI 15 HCOD~. 0
COST OF ANALYSIS ~ ]7.80 ~ILLING CODEI l7
SUB"IT CORRtCTI0NS TO TH~ DENVER CE~TRAL LAB

WIT~IN 15 DAVS FRO~ 08/2~/7&, INOICAT~ THE
CENTRAL LAB 10 _ AND MlCORO ~ ~lTH RlSPONSf.

WAD.Q~ FII.~ STOMAGE RAS NOT RtQUEiTtD fOR
THIS ANALYSIS. TME ANALYSIS WIll ~["Al~

IN TH~ C(NTNAL LA8 filE ONLY.

Tt<~e AI ('uLv'~~T
~

7-:1fJ-71t.-

AlA TEMP (DEli C, 22,0 ~AGNEStUM TOTAL USGS ~G/L 34
ALk,ToT (AS CAC03' 1>4(;/L 1& PH FIELD 5.15
8ICAQRIJ~ Aif ~G/L lQ POTASSIuM TOTAl. USGS ~G/I. tI,l
CALCIUM TOTAL USGS I>4G/L 5.0 ~ESInUE SUSPEN ttoC MGIL 12
CUlqOl,f DIOXiDE "-G/L qo SOOIUM TOTAl. USGS ~G/L 1,3
CA~~OI>olATE I>4GII. 0 5P. CO~OUCTANCf 'LO 11
COL05i 410 5ULFJ DE TOUt MGIL 1.2
IIIiON TOTiL UG/L 1100 TUR9IDlTY (JTU' Z

WAT1R '(~P (DEG t) 1'.0

eUJO~1 ANIONS

(MG/l) (Mllall' ("'Gil) ("[OIL)
InCARBONATE l' 0.312
CARBONATE C 0.000

fOTAL TOTAL 0.3U

ITfD STATES OEPA~T~ENT OF THE INTERIOR
GEOLOf.ICAL SU~VEV

CE~TA'L LAQOQ'ToRV, OENVEA, COLORADO

"'HR QIIAI.!TY ANALYSU
LA8 10 • 205002 R~CORO , 22105

SAMPL~ t.Or-AlION. FILSON C~. TRIPUTARY AT ~OUTH AeOVf CULVf.RT
STATI~N In, 0§t2Qq~3 LAT.LoNG.SEQ •• ~7gq51 OQ1U010 00
DAlf ~F C"LlEcrIONI BEGIN••1b01?O END.. TI~E •• OqI5
STATt CnDEa 27 COUNTY COOEI 015 PROJECT IDtNTIFICATYO~1 GQ210Q100
DATA TVPEI 2 SOURCEI SUR'AC[ .AT~R GEOLOGIC UNITI
cn~"E~T38

COll 8Y !.LUNOEEN AND R.8ERRlSFGRO IM~EO. ABOV~ CULVFRT ON SPRUCE
~O. ~INJMAl 'I.O~, ~ARD TO SA~PLE ~ITHOUT STl~RING UP 80TTOM S~Dl~NT.

~'?

....

~.



7;{'/S AI (I(J/"VF kr

~ ,--1- 7"
UNITFn S'ATiS nlPAgTME~T OF TH~ l~'tPI"~

GtoLOr.lrAl SuPVlv
r~~'~AL la~U~ATn~v. ~E~vl~. COl O~jnn

~ATE~ QUALITV A~ALv~15

lAR Tn ~ ,qqQ~8 ~~t~~O • U~hJ~

S'''PlF tOrUI"", q'-Sn~ (0. lRl~UTARV AT '''Oll1104 A~O\lF. ~lJt"l~l

5TAllo~ Ina nS'2uQQ, lAT.LONG.SFQ.B a7aQ~1 nq,aojn ~o

DAT~ "~ COlllCliONa ~F.Gt~••lb0707 ENO.. Tl~f •• lnoo
STATl Cn~,. l7 COUNTY C~D~' 07~ P~OJ[CT IDF~TIFICAT'O~I' ~a21U~100

DUA T~Pfl i' Sl'Il'OCr:B SIJI;1FA(l ",UER GE.OLClGlt lI 11I ITl
tl'''l''''f.~TSI

tULL ~ ... Q ~EQ"'ISF:O~O A~O S lU"'I)HN lPOMEO ARf"VE· ClllVf.~T 0'4 S~RUC~ RO

AIR HMp (On; C)
CjD~l"'" HIT Al UGF
COPPlQ TOTAL AAG~

l£ AD TUUL ur.F'

UG/L C
UG/L
UG/l

lO.O
0.01

22
n.3

NIc,,-n TnTAl u"ro" UG/L
. PH F Tf.LO

SPa CONDUCTA~CF ~LO

~ATlR lF~P COlr. C)
lI~C TOTAL AAG~ Ur./l

2"
f, • ,

3b
14\.0

2."

MAIL rn 51 PAUL ~lNN

SV-EOlJU'S I/SlOI 0 0 0 0
~U~ril~ OF DET~~MI~AI10~SI ~ MeDeL 3 0
COST O~ A~Alv515 ~ 0.25 ~lLLl~G CoOls 27
S~~MIT COR~ltlJo~S TO TH~ n~NvfR (~~1~4L LA~

wITHIN 15 DAVS FRO~ 02/0 u177. INUICATl THf.
ClNTRA~ LAB 10 • ''''0 R£COND , ~lTH HlSPO~SE.

wHO.~~ FILE STORAGl wAS NOT ~fQUEST~D ~o~

THiS '~ALVSI5. TMl A~ALY5tS -ILL ~l~Al~

l~ lMl CENTAAL LAB fIl~ ONLY.

~.,
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••• THIS A~ .S HAS PREVIOUSLY RfE~ AP~ROV~O A~) TRA~S~ITTEO ~uT T~ESE PARA j HAVE BEE~ UPDATED SINCE THAT TRANSMITTAL eee
LA~ 10 N 191031 RECORO _ 66069 (ASSOCIATED CALCULATiONS ~AvE ALSO cEEN U~DATEO)

CODE PARAHET~R NA~E

S BICARBO'dATE
CODE PARAMETER NA~E CODE PARAMETER NAHE CODE PARAMETER NA~E
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.. ~ ~# ...

.)~'. . :~:
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'-4 TRIB, A-T CUi-vr; f,tr
-'I '-oj ',' r--', r~-~,,'''''', -

~7

7-7.. "
'~ITEO ST~T~S DEPARTMENT OF THE I~TERIO~

~EDLDGICAL SURVEY
CENTRAL LA80~ATORY. AL8A~Y. NEw YO~K

WATER QUALITY A~ALYSIS

LAq 10 ~ 197037 ~ECO~D _ 66069

SA~PLE LOCATIO~: FILSON CR TRI8UTARY AT ~OUTH ABOVE CULV~RT

ST~TIO~ 10: 051249Q3 LAT.LONG.SEQ.: 474957 Ogl~030 00
DATE OF COLLECTI~N: BEr,IN--760707 FNO-- TI~E--I000

COUNTY CODE: 075 PROJECT IDENTIFICATION: 442704100
DATA TYPE: 2 SOURCE: ~U~FACE WATER GEOLOGIC UNIT:
CO~MENTS:

COlL BY R BE~RISFORD ~ S LUNDEEN I~~EO.

A~OVE CULVERT ON SPRUCE ~D CS~25

MAIL TO MN BCODE: 27
SCHEDuLES USED: 271· 0 0 0
TOTAL PARAMETERS: 19 HCDDE z 0
COST 3F ANALYSIS § 37.BO DOP--770516
SUR~IT COR~ECTIONS TO CENTRAL LAB WITHI~

15 ~AYS F~OM BELOW STAMPED DATE. INDICATE
CENTRAL LAB 10 N AND RECORD N ~ITH RESPONSE.

W~O-Q~ FILE STOR~GE WAS NOT REQUESTED FOR
THIS ANALYSIS. THE ANALYSIS wILL REMAIN
IN THE CE~TRAL lAB rILE ONLY.

~



~.

.. ,Ie:" O\lALTTY A'JALYSIS
L6R yr • lR~an2 R~Cnwn _ ?OhOA

I'tJ \\lelr'
-'OEO STAH.5 "'E:PA~TIoIE:.~l or- THE. INTlRIOIof

Gf:OLOGICAl SURVeY
f~T~AL I ARORATQRV, f;ENVFR. CoUWAno

c-, (\~
( - ·b JP

~(\ t-1,
",...

SA"~I..F: lOCATION' r-IL5/"l'll CQ. T~I~u16RY Af t"ULlIH Al-iOv( CI.'lvf..~T
STATln~ I"s nSlznQQ3 LAT.LU~G.SEQ.' a7a QS7 nqta~3n 00
OAT~ nF C"LLEerI~~a BEGI~ ••7h~b?2 f~n.. TIHE•• l~lS
STAll cnn~1 27 COU~TY conEs 075 PRQJ~C' IDE~TTFICATIO~. ~a210alno

DATA T'(Pl. 2 SaURCFa SU~FAtE wAT~~ GEOLOGIC U~IT.
COIo4 .. ~~.TS •

COLI.. 8V R.~ERRtSFORD AND S.LUNDEEN l~HED. AROVE.~ULVER~ "~ SP~UCf RO

""AIL lCl SI IJAliL .~,..

SCHrJ'IJI.LS I'SEfll a;H 0 0 l.'
NU~UER OF OlTfRMINATIONSS ~ ~CO"t. 0
COST cF A~ALYSJS $ 7b.9q ~ILLING CODEs 27
~UBMtT COk~~t'10N5 TO fHt Ol~~~k CENTHAL LA~

wITHIN 15 DAYS fRO~ 01/06/77, INUICATf THE
CE~TRAL LAR to • AND Rf.CO~D • wITH R~SPONSE.

~RO.Q~ FILE STORAG~ ~A5 NOT R~QUESTEO fUH
TMIS ANALYSIS. THl ANALYSIS -ILL Hl"Al~
l~ '~t CtNTHAl LAB FILl OhLY.

AI'4 TPHI ([)fG Cl 2a ,O NICKfl TOTAL AlaGr- UG/l n
C,~wluM TOTAL AAGF llG/L C 0,n1 PH r- Hll) 'i.7

C~PP~R TOTAL 'A(iF UG/L 30 sp. r:o~nllCT A.IC~ ~Lr' lq

LEAn TOTAL ur.F tJG/L (1,2 WATE~ TE~P (~EG C) t7 .n
ZIfIlC TOTAL UGp uG/l 3,t



e, .
~. "0\ .' 5- ...

,<I e AT rULVt:'KJ
---'TTEO srAT~S nEPA~'~E~T OF THE I~TERIOR

GEOLOGICAL SURV~V

'RAl Ll~ORATQQ" nlNVER, COLORA~O

~ATER ~UAlITY A~ALY5IS

I.A~ 10 dI ll.lfla, & R~ cr);;c~ d \ 6.3,,5

5 Ar-41' L~ '- r:J CAT I n"J , ~ 11. 5 n 'II CRT R 1811 TA In AT ~'C UT M ABO" l (' II L\It ~ T
S'ATto~ t~1 nSl?uQQ3 LAT.LU~G.SEY.I u7UQS7 nQlan30 00
DATf nF CCllECTtO~& SEGI~ ••7bn520 ENn.. TIHf •• ln]n
STATE CnO~8 ?7 COU~TV CODEI ~7S PRnJECT IOENTIFIcATtO~a au270alftO
DATA '¥P~I 2 S"UPCE~ SURF'ACt ~ATER Gf~LO~IC U~lTI
crHoIIlo4E,""Sa

COLL 8' p 8~RRISFDRO AND S LUNDEEN I~~fO. A~OVl'CULVE~T ON SPRUCE AD

AIR TF~P (OfG Cl 18.n NICKEL TOTAL AAG~ UG/L lq
CAD~IU~ 'MTll lAGF UG/L (1.02 PI1 FJ~L(l 5.

'cnpPER TOTAL AAGF t)(;/1- ?8 Sp. CONi)UCl A~IC~ FLn ~~

lEA" TOTAL UGF UG/l 0.7 NAT~R T~~P (~FG Cl 10.0
lINC TOTAl. UGF UG/L &.2

""ATL TI") ST PAI.IL "l"'N
S(. HI;. I'hJI f.S 1j~I:.O' 1.637 I'l 0 0
~UM~~H Or OlTE~MIN6TIONSI 9 HcunE = 0
COST OF ANALYS1S S 10.00 ~lLLt~G COU~8 27
su~~tT tOR"~CTIONS TO THe Ol~Vf.R C~NT~4L LA~

~ITHIN 1~ OAYS FWOM 01/08/77. !NUltATE THE
C~~TUAL LAB to • A~U H~CORD * ~lTH ~ESPO~8E,

~Hn.~~ FIL~ 5Tn~AGc WAS NOT ~EQUESTEO fOR
T~tS A~ALV$IS. TMt ANALYSIS wILl HE"'lN
,~ TME C~~TRAL L'~ FILf U~l'.



e,A"~LE LocaTIO\l: FTlSO~J CD TRIRUTAPV AT MClIlpl J\POIIF CIILV;;: ..T
~TflTIU\l 10: O~1~4qQ' L~T.LON~.SFQ.: 414QSl nQ 14010 on
nATE OF COLLECTION: QFr,TI\I--7605~n F~O-- TIMF--lnJO
Cour'ITV CODE: 07S PDO.I':CT IDENTIFICATION: 44?1n410f)
DATA TVPF.::? SOUkCf: <:;lJRFACE wATfR GFnL'Jr,x C UNIl:
CO"''''lE~JTC;:

COLLECTfO RY ~ H~QQI~FOQ' ~ S lUNn~F~

IM~[D AHOvE CULVFoT 01\1 S~QUtE PO CS=9

;..... p¥ U
dj{ S ..~(e es:4&;.
.bo~ Cotl •

StP#

U",j It_I) >:irATI:; .... lJ!:I-'ART1IlIs::"Nr (If' TM[o"II'.lH:lJl w '"
r.F:OLOr,ICAl 511QVFY

CF~T~AL lAqO~ATOPY, ALAANV, ~FW YO~K

WATFR QlllIL TTV AI\IAL YC;IS
LAq In ~ 1431~P QFcngn d 4~lan

~

JUN Z~ r175

MAIL TO "'1~\I

SC~~OULFS USFD: ?71 0 0 0
NlI~~f~ OF I)~Tf,,~p'41Tln"I<:;: P; MeODF = n
CO~T OF ANAlV~IS ~ 37.~O 'nop--76"",??
SUPM!T CO~~ECTIO~S TO C~NTDAl LAR wITHI~

1~ DAYS rOOM RfLO~ ST~MPED nATE. INOICATE
CENTPAL LA~ 10 • ANn DECODo ~ WITH DESDON~F".

w~O-Q~ FIlF. STORA~f ~A5 NOT P~QUESTF.O FOR
T~IC\ ANALYSIS. THF ANAlY~IS wIll RF.~AIN

l~ THE CE~TPAl lAR fILE ONLY.
61 ~ TE"1P lDFG C) 1101 .0 p.A1I(;~FSIlt"" TOTAL UC;r,C\ Mr./L 2.1
AL,<,TOT (AS CACO)J Mt;/L 7 PH FJf.Ln c;.7
~ICt.;"dONATE ,,,r,/L ~ POT ASS 111M TOTAL 1IC;(;C; Mr./L 0.1
CALCIUM TOTaL USGS MG/l 1.0 PESIOUE SUSPfN I1 nC M(';/L 3
CA~MON DIOXIDE Mr,/l 2'" SOD III "'I TOT Al lJSr.S M(,/l 1.1
CA'H,')NATE M(;/l 0 SP. CO~nlJCTAI\ICF FLO 1F.

COlo~ 150 SlIlFl De: TOTAL MI,;/l ?C;

IRON TOTAL Ul;/l 490 TURRIDITY (JTU) ()

WATER TFMP (OfG CJ 10.0

TOTAL

CATIONS

(MG/lJ (MF.Q/ll

TOTal

8ICI\D~ONATE

CARHOI\IATE .

A""ln~.tS

(~r;11 »
>l

'I)

I

(MF"O/U
n.13?
0.000

-----
0.131



/.~
,"
\

5-5-7[,

.18 Itl (() L.VE;tr
'ITED STATlS OEPART~ENT OF THE INTERIO~

GEOLOGICAL SU~VEY

.~T~AL LARORATORY, ~ENVER, COLORADO

•...... "t-

w'TE~ QUALITY ANALVSIS
LAB 10 * tZQ025 RECORD • t33J~

SAuPLE LOCATION, FILSON CR TRIeUTARV AT MOUT~ ABOVE CULVERT
ST&TID~ I~. nst20QQJ LAT.LONG.SEQ,' o7aQS1 nQlun3n 00
O&T~ OF C~LLECTtONt REGtN••1~n5ns ENO.. TIMF. ••OQt5
S'&'~ CODf, 2' COU~T' CODE, 015 PROJECT IDENTIFICATIONa 002100100
OAT' TYPE. ~ SOURCES SUR'ACE ~ATER GEOLOGIC UNIT,
eou~ENTs.

COlL BY J RA~QIJtST, S LUNDEEN, R BERRISFORD IMMEOIATE~Y 'BOVE
CULVfRT ON SPRUCE RD

,1= T(MD (DF:G C1 2.0 ~AGNESIUM TOTAL USGS MG/L 3.0
Ale,TMT (&S CA(031 "'GIL 8 NICKEL TOTAL AAGF UG/L 15
!:3I:AR~O'J&TE "'GIL 10 PH FIELD 5,7

C'~~IUM TOTAL AAGF UGll. 0.02 POTASSIUM TOTAL USGS ~G/L 0.3
CALCIUM TOTAL USGS "'GIL hG RfSIOUe SUSPfN ltOC MG/l 12
C&:a~Otll DIOXIDE "'Gil 32 SODIU~ TOTAL USGS MG/L t.ll
CAl;qONA TE "'GIL 0 SP, CONDUCTANCE FLD 34&
CCLI)R 130 SULFIDe:: TOTAL P4G/L 2.4&
Cc~pEQ TOTAL ~AGF UG/l 22 TU~BtDITY eJTU) 1
lQo~ rOUl llG/L GbO WATEQ Tl"'P eOlG C1 5.0
LEAD TOTAL UGF UG/I. C 0.2 UNe 10T6~ oUGF UG/l 3.1

CATIONS ANI0"'5

(14(;/1.) (MEQ/I..) (MG/L) ·(MEQ/1.1
BICARBONATE 10 O.lbQ
CARBONATE C) o.ono

TOTAL TOUL O.l@tG

MAll TO 51 PAUL ~INN

SCHlf)UL~S USE.O' 211 0 0 0
NUMUFR O~ DeTERMINATIONS' 20 HCUDE = 0
COST UF ANALYSIS $ 101.80 BILLING CODED 21
SUBMIT COHuECTIONS TO THE DtNVER CENTRAL LAB

WITHIN 15 DAVS FROM 12/1b/7b, l~OlCATE THE
ClNTRAL LAB 10 • ANO RlCORD ~ WITH RtSPONSE.

WHO.Qw FILE STORAGf WAS NOT ~~QUESTEO FOR
THIS ANALYSIS. THE ANAI.YSIS WILL REMAIN
IN THE CeNTRAL LA8 FILE ONLY.



~AIL TO Sf PAUL ~~

SCIolEDU\.ES USED. 431 .0 0 0
NU~B'~ 0' OETE~MtNATIONSI q MCOD~. 0
COST OF A~ALV5rS s 1b.qq BILLl~G CODE. 21
SUBMIT COR~~CTIONS TO TME DENVE~ CENTRAL LAB

wlTMIN 15 OAVS fROM OlI2~/11, l~OICATE 1H!
C~NTRAL LAB 10 N AND ~ECORD I WITH RESPO~8E,

WRD.Q~ FILE STORAG~ ~AS NOT HEQUfST£D FOR
THIS ANALYSIS. YIolE'ANALYSll WilL Rf"'lN
IN TH[ CfNTqAL LA~ fiLE ON~Y.

2E»
5,5

JI
18,0
6,G •

~IC~EL TOTAL AAli' UG/I.
~~ FI~L~

SP, CONDUCTANCE FLO
wATER TEMP (DEG t)
II~t TOTAL AAli' UG/L

~i!.0

O,U
lq ,
G.S

UG/L C
UG/I.
UG/L

U~fTfD STATES OfPA~T~~NT OF THf r~TEAI~~

GEOLnr.ICAL SUQV[Y
tt~TQAL LA~OqAToqV. D~~V!~, COlORA~O

"'AHR QUALITy A~ALYSIS

LA8 ID • 213005 ~ECO~D • ?512~

SA~PL~ lOCATInN, FILSON C~. TAI~UTA~V AROVE MOUTH AROVE S~~p Dise
STAT!nN I~. oSt2UQQZ LAT.LONG.SEQ., a1aQS7 nqtanJO no
CATf nF COLIECTTONa AEGY~ ••700720 fND.. TIME •• tnoo
STATt ,nnfa l1 rOUNTv cnO~1 075 PPOJECT IDE~TJFICATIO~a 442100100
DATA T'D~. l SOU~CE. SURFACE -ATE A GEOLOGIC UNITs
cn"""'E~151 '

COlL BV ~.PfARrS~n~n A~D S.LU~n~EN FAOM TRIRYTARV ABOVf POINT ~~ER!

S~fP OJ!CHARG!S INTO TRIAUTARY. SHALLOw IIIAT~R MADE SAMPLING DIFFIe.

'AlA TF"P (D~G C)
CAOMIII~ 'fOUL UliF
cnpPER TOTAL AAG'
LE &0 TOTAL uGF

I/J f- )'J~ -r~~
'1"']) •

.J~
~~ )5t-

rf



7 .? /Ir c(/L-V£f.2T
r-'l .

~AIL TO ST PAUL MINN
GtHFnUL~S U5fOI i11 0 0 0
~U"'BER OF DETeRMINATIONS. 20 HCODE = 1b
COST OF ANALYSIS S 101.80 RILI.ING CODES 27
SUBMIT CORRECTIONS TO THE OlNVF.R CENTRAL LAB

.1THt~ 15 OAVS FROM OQI04/70. INOICATE THE
CE~TRAL LAB to _ AND R~CORD N WITI-l RESPONSE.

~RO.Q~ FILt STORAGE WAS REQUESTED AND THE
STATION ~EADING INFORMATION 1~ THE WRD STATION
~~ADER FILE WAS SUBSTITUTED HERE,PLEASE CHECK.

4-13 -7~

'T!O STATES DfPARTMENT OF T~E I~TERI0R

GEOLOGICAL SURVEY
~fNTRAL LAaO~ATORV, OENVE~, COLO~AOO

WATER QUALITY ANALYSIS
LAB ID ~ 101001 RECO~O' 8351

SA~DLE lotATxnNI STATTON NUMBER 2 BULK SAMPLE SITE
STATION 10. a1aQSbOQtGO!Q02 LAT.LONG.S~Q~' ~14q,b OQt~03~ 02
DATE ~F C~LLECTTON. BEGIN••1&oat3 END.. TIMF••OQaS
STATE CODE, 21 COUNT V CODES 015 PRoJECT IDENTIFICATION. a~2704100
DATA TVPE. 1 S~UQCe8 SURFACE WATER GEOLOGIe UNIT,
enMw~~TS8

COlL BV J RAMQUIST AS A SUR~ACE GRAB SAMPLE IMMEDIATELY ABOVE
CULvf~T nN SPRUCE ROAD

~--

UR Hlo4p CDEG C1 18.0 ~AGNESIUM TOTAL USr.S MG/L ~.~

AL~,TCT CAS CAC01) ~G/L 10 . NICKEL TOTAL AAGF UG/L 25
ElICAQ~O"ATf IoIG/I. 12 PI-l FIELD 5.1
CAowIli M inTAl lAGF UG/L 0,08 POTASSIUM TOTAL USGS MG/L 0,5
CALCI~M TOTAL U~GS MG/l. 3.S. RESIDUE SUSPEN 110e fl4G/I. 73
CAQ90" n!"lCJOE tolG/1. '58 800Iu~ TOTAL USGS MG/L 0.3
CARSOllltTE "GIL 0 SP. eO~DUCTANCE FI.D lb
COlM 100 SULFIDE TOTAL "'GIL 0.8
COpPEq TOTAL A'[iF UG/L 1~ TURBIDITY (JTU) 1
IRON tOT'L UG/L 510 WATER TEMp (DEG C) 1,0

.LE AD TU'I' A'- UG, UG/L 1. i UNC TOTAL UGF UG/L 1,0

cutO"'! ANIONS

(M[;/L) (M[G/L) (P1G/L) ("-EQ/L )
BICARBONATE 12 O,lQ7
CARBONATE G 0,0(10

fOTA,- TOTAL O.l~l

..



SEfP
:.-

,I,
'.;Tl:ry, t.' i~-,' i··'-to . (" I'

Ji-l~ -7(0
9TFO STATES DEPA~TMENT OF THE INTERIOR

GEOLOGICAL SURVEY
_~NTRAl LASORATORY, DENVER, COLORADO

wATER QUALITY ANALYSIS
liB 10 • 107002 RECORD * 8355

SAMPL[ LOCATIoNS STATION NUM6£~ t 8UlK SAMPLE SITE
STATION In, G7aq5~OQlgn3QOl LAT.l.ONG.SEQ.8 u1uQS& Oql~03q 01
DATE ~F cnLLECTtONa BEGIN••lbOatl ENO.. TIME •• t025
STATE CODE. 21 COUNTY CODEI 015 PROJECT IDENTIFICATIONI UUZ10alOO
DATA TYPEI ~ SOURCE. SURFACE ~ATER GEOLOGIC UNIT.
cn~~E~T5s

COlL BY J RA~QUIST, S LUNOEE~, AND R BERRISFORO FROM DUG su~p HOLE
A8~UT 'n~ 'T BELOW 80TTOM OF SLOPE AT BULK SAMPLE SITE

AIR TEMP (nEG C, h.O MAGNESIUM TOTAL USGS MG/L UB
AlI<. T!:)T (AS CACO}) "'GIL 118 NICKEL TOTAL AAGF UG/I.. 13000
BIcaR80\liTE MG/L IOU PH FIELD ~,8

C4DwIu~ TOTil AAG' UG/L 2,0 POTASSIUM TOTAL USGS ~G/L 1,1
CAlCt~~ TnTAl U3GS Io1G/I.. 81J RESIDUE SU5PEN lloe "'GIL. 0
CAgQO,\ n!Cllill0f NG/l 31 SOOIUM TOTAL USGS "'GIL 2,~ •
CAR~O"ATE "'GIL (I SP, CONDUCTANCf FLD f)2~

eOLC.\q 60 SUI.FlDE TOTAL fo4G/L 0,5
COP P[; TOTAL lAG' IJG/l )60 TURBIDITY fJTU) ·26
IRO'" TOTAL UG/I. 4.00 WATER TE~P (OEG C) fI,O
Lf AD TOT Al UGF Uc;/l 1.0 UNt TOTAL AAG" UG/I. tQO

CU!ONS ANIONS

("'GIl.) ("'£Q/L) ("GIL) ("'EQ/l)
BlCARBONATE U41 ~,3bt

CARBONATE It 0,000

TOTAL TOTAL 2,3f)0

l

~AIl TO S1 PAUl. MINN
SCHEDULES USEOs 211 0 0 0
NU~BER of DETERMINATIONS. 20 MeODE- 1~
COST OF ANALYSIS S 107.80 BILLING CODE. 21
SUBMIT CORRECTIONS TO THE nENVER CENTRAL LAB

WITHIN 15 OAVS FROM 09/0 0 11f), INDICATe TME
CENTRAL LAB 10 • AND RECORD # wITH RESPONSE.

_RD.QW FII.E STORAGE wAS REQUESTED AND THE
STATtO~ ~EADING INFORMATION IN THE wRO STATION
MEADER FILE WAS SUBSTITUTED HERE.PLEASE CHECK.

l!'

I'
I



, t.,
?

s-S-)(L

S£E~
U~ITEO 3TAT~S OEPART~ENT 0' T~E !NTEPIOA

GEOLOGICAL SU~~EV

~TRAl lA8URitO~V. ~ENVER. COLORAno

wATfR QUALITY A~ALVS!S

LAB to - 12Q021 ~F.CORn N t3J3Q

SA>lPLE lOr.ATlf'''-It 5EtP Or:qr.INATI"JG j;~OM FHllK SAMPLE SITE
sTATln N In, Q1QQ~7~qta"§on3 LAT,LONG,S~Q,I o1QQ57 OQ1an3n ~3

DATE ~~ COLlECTtn~. ~EGIN ••'~~505 ~~n.. TIME•• ,nl~
STATE CODE. i1 COU"'TY C~OE8 075 PROJECT 10E"'T!FICAT!O~. ~a210Qlno
OA VA TYP~. 2 SOURCE 8 GROllND ~A TE.R GI:.O\"OGI C lJ~1T 8
COMIo4!:.l,iTs.

CULL RY Q BERRIS~ORO. J RA~QUlST, S LUNDt!:.N PROM DUG SUMP MOL~ AT
~A5~ OF SLOPE. NO RUSS COLLECTEO

"'GIL 42
"'GIL ~3

OE.TR. DEUTED

AHl TEP'l1:' tClFG Cl
AL~.TOT (AS (ACOJl
RJCAi(RU'JAlF
CAO~IU~ OI~S AAGF
c'owIU~ TOTAL AAGF
ClLClll f14 015S
CALCIp'" rrHAL U5GS
CAR~O"" OIOllIDE
CAQ~\J'dTE

C~L("~IOE 1>155
COLC'~

Cnl:'PfR 1>155 HGF
COPPER TOTAL liGF
"'''RONfSS NOtolCARB
... lROfliE 55 TOT AL
IRO~ TOTAL
If"AO 1')155 UGF
LEAD TOHl UliF

"'GIL
MG/L

OETR.
UG/l
""GIL
"'GIL
"'GIL
I'4GII.
""GIL

"~T~.
UG/L
"'GIL
8IIG/L
UG/L

OET~.

UG/L

c,o
t07
00

OHETEO
2,0

*'e
72
21
o
5,5

25
OElETEO

q7t)

2'n
3ut.'

Q~OO

O~L.ETEO

0,3

MAGNESIlJ'" 015S
MAGNESIuM TOTAL USGS
"'ICKFL nlsS UGF
~!CkEL TOTAL AAG~

P'" FIELD
POTASSIuM nl~5

pnTASSIU~1 TOTAL USGS
5.u~

SILICA DISSOLVED
5U01U'" DlSS
50DIU~ TOTAL USGS
SP, CO~DUCTANCE FLO
5P, CONDUCTANCE LAB
SULFAte: 0155
SULF-IOf TOTAL
TU~IHD1TV eJTU)
WATER T~I'IP (OEG C)
ZI"" 01S5 &AGIO
u~C TOT At. UGF

UG/L

MG/L
MG/l

"'GIL
"'Gil
"GIL

IolG/L
"'GIL

OlfR.
UG/l

lonoo
7,0
1,n
7.~

0.2
ZU

Q,Q
to

., It
711
2'ifl

o,n
30
",0

DELEHO
21(\

MAlL TO ST PAUL MI~N

sc~~nuL~5 USEDI 211 0 0 0
NU~ijf~ OF OlTl~Ml~ATIU~SI!l HCOOl: 0
COSy' OF' lNALYSIS i 121,75 BILLING CuulI 27
SUAH!T tO~RECTI0NS TO lHt. OlNVEH ~ENT~AL LA~

~!THIN 1~ DAYS F~O~ 1~/2ullb, INOICATl THE
CE~tRA~ ~AB 10 • AND ~tCORD • WITH H~5~ONSE.

-HO.gw ~tll STO~AGE wAS NOT H~QUESTaO fO~

THIS ANA~YS15. THE ANA~YSIS ~lLL HEMAl~

IN TM~ CLNTRAL. LAij FILE ONLY.

CAltl l)" OISS
"uG"'l~hJI'I Ots~
POT ASSIUI4 OUS
SODiUII4 DUS

CAUO~S

("'Gil)
h
112
1.0
Q."

TOUl..

(f1EQ/Ll
3,290 BICARBO~ATE

3,u55 c,,~enNATE

O,t7Q CHLO~lDE 016S
0,009 SULFATE D15S

1,33b

'I'IIONS

("'GIL')
DO

o
';.5

250

TOTAL.

( 14 t.tl/U
l,Ut
0,0(\0
0.151:1
5.2()5

1.Q'H

PERCENT DI'FERENCE • -I.OG



'LIlY CONTROL I~FOR~ATtON FOR LA8 10 M 12~O?7 R~CORO * IJ~JG

• ill ill RI)' ~ F l I)

~YCI{EL nyss
Clo ll4 1u M OIS~

COPPER nI5S AAG~

LE AI) nlJ5s UGF
ZINC 0155 H"

cnNnUCTl~CES 5Uq~Y'TEO • ONLY FT~LO VlLUE IS STO~tO IN Q~

.A~ OElETEO 8fC'"SFa OF-~ETI0N ~~QUlST~O ~y DISTRICT.

.A~ nEL(TEO ~ECAlIS[1 OFLfTION REQUFSTLn By Ot5T RlCT.
~AS DlllTf.O RECAIISEI O~L~TION RtQUEST~O BY DISTRICT.
-AS DELETED REClUSEs DELETION ~EQUE5T~n 8Y DISTRICT.
••S ~ELfTEO ijECAUSE, OELETI0~ REQUEST~O BY DISTRICT.

II 1U .000



"
t:~
( b-'ZO-

SEEP
"~Il~n STlT~S ~~PAQT~E~T Of THf 1~T~RI0R

GfOLUGICAL SUkVEy
NTRAl LARO~.TO~Y. nENVER. COLOR,~U

.. ATE Q l;1J ALP y At.1 Al. y SIS
lAH In • t~~4'n ~~cn~n ~ Ib3~~

~_~i"~I.,;' ..•::~~, \,:'1 ,""'! ol,t : 1,--

5 A'1 P l Fill r.A q l"' 1'''1 S H P (j q t r, 1\;.\1 p. G F 1-1 U'" RULI( S &11 P U: ~ I ll:
STATl~~ 10' alUO~lnq,~n]n~, L1T.LU~G.5~Y., ulQQSJ nqla~!n ~o

OAT~ "~ Cnllfr.TTO~, 8FGI~ ••160S20 ENO.. TT~E•• 1130
STiTt Cnnfl ~1 COU~TY CDUFI 015 PROJ~CT In~~TJFICATJO~' 4u21n~100

on A TYClE 8 2 SOURCE g GROIINO IU TER GEnLrlGIC UI\lIT.
CO~"lNl~1

COlL ~v ~ AE~RISFORO AND S LVNOEEN ~~OM nur; SU~P MOLE '1 eASE OF
SLOPE

AIR H:t4Cl (!')FG Cl '8.0 'HCKF\' o'lsS UGF OOR, OfLeTF.O
CAO-'ll l " nIss Ur.F "~T~, C'ElE.TI:D NICKEL iOTAL A~G~ lJG/1.. \1'lO(l
Cl"r-tll'p4 FlUL UGF I.I(;/L C?O PH FIELD 1.0
C(lPHQ {'ISS UGF l"ET~. OELETE'O SP. CO~OUCTAI\lCF. fLO fJ~'5

C~PP~Q TOTAL AlGF UG/L \ono ~iTeR TEMP (~Er. C) n,/\
UAn niss UG~ OETR. ['ELnEI') Zlt-JC 0155 UGF DElR. Dn,~HO

LE'" TUUL HGF uG/\. \.2 Hille TOUl. UGF UG/I.. 5"500

N, ~ec f,,;r-;f-o:.(f-

C' t. 'I 5' .. / ,q G,J

No hG.td.lr -h'le
~s uJ~J:) Sforo.s-e- r~~~e.$kJ? "'0

folAIL TO :iT plolJL ·'INN
SC~ ~ I1\1U S 1I:; F1)1 1.1 H t) 0 n
Nu1'11j ~ N II F I) E. Tt:. Q M t ~ 4TI 0 ~j S I 1" 1'1 COO f. ,:: 0
COST uF 6NAL~S15! bq.9Q RILLING (QUE. 21
SU~~IT COR~ECTIO~S TO TH~ OlNVE~ CEN'~AL LAB

wlT~l~ 15 DAYS F~U~ O\/OtiI11. !NU!CATE TI'1E.
CE~TRAl lA~ 10 • AND ~E.CORO • wIT~ R~5PON&E.

~Ro.n~ FILE 5TOijAGE ~A8 ~OT WEijUE5TlO ~OR

THIS ANALYSIS. THE AhA\.,SIS ~11..1.. Ht~AIN

tN TH~ C~NTRAL l.Aa pIL~ O~LY.



~l. • yu'-""NTQO\. l~~O~~ATln~ FO~ lAB 10 * U~(JH' ~~COQn " '&353

ICIlH nISS U 1\,&5 f'lHElEO RfCAllSFI "F:I-FT!n~ weQUFSTEn I;:\V OtST~tCT.

~OMhlfl4 ots~ H,. ~AS ~~LE1FO RFCAUSEa DeLETI0~ RfQUEST~O ijy DISTAlCT.
ippl:, .. l)t~s UGF "'AS nUtHlJ ij£:C.1llSea OfoLfTltJ:. RE111F:ST~1) PV 01511011C T•
:In !"ISS Ur;~ lollS "HETlO BECA'.'SFa OFI-PIOP" ~E~l!~S'tl) ~. OlSHltC'.
[P.C nl~S AU;s:: -AS OtLFrt~ ~tr,Us£. nfL~Tlo~ ~EQU~Sltn RY OlST~tCT.
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... ~ •• ...""IJ\4 "'\..I .. , ... ....., 6~"" \",I ...." .. """" ,,,,,\,, •• 4''''41.1.

PREOPERATIONAL MONITORING

~ Received 9-30-75

SAl1PLE REPORT FORM ..
I'~' ..

Samples Collected r \. A. Hickok&Assc;>.c.

.c. .A. i-iI C1CO:< <1 AS SOCJ.A.TES'
"Analyzed By B.A.Hickok&As Jla

CollectedDate Collected T'1f Sd Sp .I"s1-H~ld Numb - . - ... - .... - _.. - -- - - _... -- -

Site A Seep . 9-29-75 " .
a

Site B b Culvert 9-2Q-7S
Site C c Tributary 9-29-75
Site D d Filson 9-29-75

e

Sample Temp.
.lJJ.ssolvec Total Fecal Fecal Total ~uspended Dissolved

Oxygen Coliform Coliform Strep. Solids Solids Solids ~urbidityNumber °c mQ7l col/lOOml col/lOOml col/ml mrr/l mg/l . msr / 1 JTll
p Site A
) site B

~ Site C
GSite D
~

- Total Total Ortho- Total NJ.trJ.te NJ.trate fAmmonia Organic
Color Hardness Alkalinit pH phosphoru~ Phosphoru~ Nitrogen, Nitrogen ~itrogen Nitrogen

nlat unit mrr /1 m{!/l mer!l . m'sr/l. msr/l mrr/l mQ'/1 mQ'/1
a 180 100 6.8
b 37 18 6.4
c 31 20 6.5
d 43 20 6.6
e

~

(

COD Chloride Sulfate Iron Copper/ ' Le~d Zinc tManganese Cadmium Cobalt· ,
. mg/l mg/l mg/l mg/l ___._u g 1-1.· urr/l usr/l uQ"/l u{!/l uQ'/l

a 5.5 304 2.3 /.12 ,(14/.02 ) < .2/< .2 6.1 4500/4400 .10/, '.10 200/108
b 3.0 ' 16 .4 /.4 2T7l8 .• 4/ .4 3.0 20/20 < • 02/< • '02 3.5/1.2
c 3.0 34 .26/.24 30/27 < .2/< • 2 2.7 5/2 <.02/<.02 ~.8/<.2

d 3.0 <1 .8 /.64 11/9 .3/< • 2 2.2 30/30 <.02/<.02 .5/< • 2-
e ", ,;-

Chloro- Secchi
Nickel Hercury Sodium Potassium Calcium Magnesium Silicate phyll TOC' Disc
ug/l ' uf!./l mg/l mQ"/l mrr/l m{!/l mIT/1 llQ'/l m{!/l feet

a3000/2800 .17 8.1 5.4 87 36
b 13/10.1 .19 1.73 .07 3.9 4.4 I

td- 30/6.6 .08 1.86 .13 4.6 4.8
d \..6/4.6 3.1

~

.11 1.39 . .27 3.5
Ie'

•



.14\ J.'~.K.'U\.1. .l.UI\t\~ .I.".I.'J.\....::. ... I."UI':lrh~'4l

P'RE9PERATIO}iAL MOHITORING
Received 10-~~75

SAHPIT- REPORT FORM
Samples Collected /--"\A. Hickok&Assoc.

E. A. HICKOA( & AS,C''"''r:~s'

Analyzed By B.A.Hickok&AS '1~

Collectedd T"Date ColI1f Sd SPointI'SField NUr:lb - - - .... - -
Site A a Seep . 10-4-75

Site B b Culvert 10-4-75
Site C c Tributary 10-4-75
Site D d Filson .. 10-4-75

e

Sample Temp. DJ.ssolvec Total Fecal Fecal Total ~uspended Dissolved
Oxygen Coliform Coliform Strep. Solids Solids Solids tr'urbidityNumber °c mR/l col/lOOml col/lOOml col/ml mQ'/1 mR"/l mQ/I JTU

Po Site A
) Site B ' '

/: Site C ..
~Site D . "

e
Total Total Ortho- Total NJ.trJ.te NJ.trate ~monJ.a . Organic

Color Hardness Alkalinit pH phosphoru~ Phosphoru~ Nitrogen. Nitrogen Nitrogen Nitrogen
:n-l:l't llni't mQ'/l m(7/1 '. mp"/1 mg/l. mg/l mg"!l ' mQ/l mQ/l
a 6.7
b 6.6
c 6.7
d 6.6
e '..

COD Chloride Sulfate Iron Copper Lead ,Zinc tManganese Cadmium Cobalt
. m~/l m~/l mg/l mg/l ugjl ug/l ug/l UQ/l UQ/l uQ"/l

a 1.42/.12 170/40 <.2/<.• 2 7.8/4.1 4300/4100 .19/ .13 280/270
b .31/.32 40/30 <.2/<.2 2.9/2.1 12/12 <.02/<.02 ,.85/.60 I
c .18/.12 40/30 <.2/<.2 3.5/3.3 4/4 .18/.11 <~2/<.2 1

d .69/.58 30/30 .5/<.2 5.0/2.0 48/8 .10/<.02 .9/.35
e

.. Chloro- Secchi
Nickel Hercury Sodium Potassium Calcium MagIlesium Silicate phyll TOC' Disc
·ug/l ug/l IDsz/l mn:/l mg/l mff /1 mD' /1 llff/' mQ/I feet

a 3100/2900 .10 12/12 5.2/5.0 73/70 18/18

b 13/13 .12 1.55/1.5 .05/.05 3.8/4.0 3.4/3.4 ,

~
19/17 <.1 1.7/J..6 .14/.12 4.2/3.6 3.8/3.5

d 6/4 .72 1.3/1.2 .25/.23 3.2/2.4 2.5/2.2

c .
...

•



..... • .......... ~.. • " •• .,j ..

PREOPERAT :LONAL HOl~ I TORING
" Received 10-''9'-75

SAHP1" l.EPORT FORM E. A. h:iC.A~.~ ~ J~';).- - "'IA1'ES' "*.tl'fu;U'

Samples Collected T~~A.Hickok&Assoc.'Analyzed' By E.A.Hickok&As~ .

dColId T'ColIDIf Sd Sp .l'sFll~ld Numb - - - - - -- - --- - _... --- -

Site A a Seep 10-7-75
Site B b Culvert 10-7-75
Site C C Tributary 10-7-75
Site D d Filson 10-7-75
Sump F e Surnp F 10-7-75

Sample Temp. illsso1vec Total Fecal Fecal Total puspended Dissolved
Oxygen Coliform Coliform Strep. Solids Solids Solids ~ul"bidityNumber °c mg7l col/lOOml col/lOOml col/ml mQ'/l mg/l mQ:/l JTU

~ site A
') Site B
..: Site C
d Site D
c Sump F

Total Total Ortho- Total Nltrlte Nltrate ~AJnmonla ' Organic
Color Hardness Alkalinit pH phosphoru~ PhosphoruE Nitrogen Nitrogen lNitrogen Nitrogen

nl::lt unit mD'/l mQ'/l mD'il mQ'/l. mQ' /1 . ml!/l ' mQ'/l mQ'/l
a 942 120 6.8
b 171 12 6.7
c 154 0 6.7
d 12.1 12 ·6.6
e - - 6.6 "

COD Chloride Sulfate Iron Copper Lead .Zinc ~anganese Cadmium Cobalt
. mg/l mg/l mJ!/l m.Q'/l ug/l ug/l UQ/l urr/l uQ'/l uQ"/l

a 7 304 1.24/.10 160/30 <.2/~.2 7.5/4.4 4200/4000 .18/ .16 280/250
b 5 '17 "35/.32 40/30 .3/<.2 3.4/3.5 17/12 <.02/<;.02 ,.85/<.2

c 7 10 .17/.17 40/30 <;.2/<;.2 2.3/5.4 3/3 ~.02/<.02 <;.2/<.2
d 6 4 .75/.68 40/30 .2/.6 2.3/8.4 45/17 .• 08/<;.0~ 1.0/ .5 I
e - - .05/.05 750/380 1. 0/< .2 8.4/8.2 32/23 .35/. 28 21.5/18.6;

Chloro- Secchi
Nickel Hercury Sodium Potassium Calcium Magp.esium Silicate phyll TOC' Disc
ug/l ug/l mg/l mg/l mQ'/l mD'/1 mD'/1 11D'-/1 mQ'/l feet

a 3100/2900 .12 13/13' 5.2/5.0 68/71 18/18
b 11/14 <.1 1.5/1.5 .06/.05 3.1/3.8 3.0/3.1 I

c 15/14 .18 1.7/1.7 .13/1.2 3.7/4.3 3.7/3.7
d 5/5 <.1 1.4/1.3 .25/.24 3.7/3.3 2.5/2.4

C' 500/400 <.1 3.2/3 • .() 1.4/1.4 6.8/5.4 6.4/6.0

•

~ .



PREOPERA",liONAL l10NITORIHG

Received 10-'0'-75
Sfu~PLb ~hPORT FORM

Samples Collect A.Hickok&Assoc.
E. A. HICXOK 4 ASSOCIATES' kd_li

Analyzed By B.A.Hickok&. l~

dColId T'Date ColI1f Sd Sp ,I'Sd Numb

nnf; J tprp-d Ifi 1t:P_~:ddL======~===========- _

- - - .. ~ --- - ----- --- -- - - - .... --
Sump G a. Sump G 10-7-75

b

C

d
c

Sample Temp.
Ulssolve( Total Fecal Fecal. Total ;:;uspended Dissolved

Oxygen Coliform Coliform Strep, Solids Solids Solids trurbidityNumber °c m.$!71 col/lOOml co1/100ml co1/m1 mrr/1 mrr/l mrr/l JTU
:1 Su..rnp G
)

..:.
d
~

Total Total Ortho- Total N~tr~te N~trate Ammonla Organic
Color Hardness Alkalini t, pH phosphoru~ Phosphoru: Ni trogen. Nitrogen Nitrogen Nitrogen

nlat unit. mQ'/l mg II '. ma!l mil/I. m!!/l mll/l . ml!/1 ml!/l
a- . 6.3l

b
c
d
e "

COD Chloride Sulfate Iron Copper Lead .Zinc tManganese Cadmium Cobalt
. mg/l mg/l m.Q/I mg/l' ugjl ug/l u.Q/I ug/l ug/l UI! /1

a 4.4/.12 240/50 1.7/<.2 8.4/4.0 230/160 .16/.09 7.1/3.1
b
c :

d
e

Chloro- Secchi
Nickel Hercury Sodium Potassium Calcium Magp.esium Silicate 'phyll TOC' Disc
ug/1 ug/l mg!l mrr/l ml!/l mer 11 mer 11 llf1/1 mS!/l feet

a 150/100 .1 4/4 2.2/1.7 9.4/9 7.7/6.5
b

,

c
d

e

o



__ _" .. , .- \•.••' _-...J"'.~' .

'FJ:OPERATIONAL HONITORING E. A. niCKuA '1 A\:J5 ~J.U,gS·
. ~

Analyzed By E.A.Rickok&Ass \at
SA/1PLI EPORT FOro~ .

('-'~\ . .
Samples Collected B \\.Hickok&Ass~c.10-14-75Received

------.~---------
, r

CollectedDate Collected T·1f Sd Sp .1·SFicol d Numb - _.... -- - - --- -- -- -_....
Site A a Seep . 10-10-75 9:'25 am

Site B b Culvert 10-10-75 . 9:20 am
Site C c Tributary 10-10-75 9:55 am

Site D d Filson 10-10-75 10:30 am

SUri1P E e Sump E 10-10-75 9:30 am

Sample Temp.
DJ.ssolvec Total Fecal Fecal Total ~uspended Pissolved

Oxygen Coliform Coliform Strep. Solids Solids Solids trurbidityNumber °C mf!71 col/lOOml col/lOOml col/ml mr!/l mp.:/l mr!/l JTU
~ Site A
) Site B
.: Site C
d Site D
~ Sump E

Total Total Ortho- Total NJ.trJ.te NJ.trate AmmonJ.a Organic
Color Hardness Alkalinit pH phosphoru~ Phosphoru~ Nitrogen Nitrogen Nitrogen Nitrogen

In 1?t.,. llni't mO'/1 IDO'/1 rna /1 mr!/l, mQ'/1 .. mrr/l . mg/l . mO'/I
a 1217 132 6.7
b 83 16 . 6.2
c 65 12 6.3
d 52 16 . 6.5
e 1435 44 6.4

COD Chloride Sulfate Iron Copper Lead .Zinc ~~anganese Cadmium Cobalt
. mg!l mg!l mg!l mp:/l ugjl ug!l uQ'/1 ug/l ug/1 uO'II

8
\

281 5.0/.2 130/30 <.2/<.2 6.8/5.9 4100/4000 .24/ .15 270/270a
b 6 18 .6/.4 27/27 <.2/<.2 2.8/2.1 22/1r' <.02/<~02 1.0/1. 0
c 6 18 .3/.2 31/28 <.2/<.2 2.1/ - '3/2 <.02/<.02 .5/.5
d 6 . <1 1.0/ .6 11/8 1.5/ .5 1.7/1.7 29/12 <.02/<.02 .5/.5
e 7 200 .3/.1 720/400 <.2/<.2 9.6/9.3 680/650 .53/.53.100/100'

Ch1oro- Secchi
Nickel Hercury Sodium Potassium Calcium Magp.esium Silicate phyll TOC' Disc' .
u~!l ug!l mg!l mrr/l mQ'/l mQ' /1 m CT" 11 0'"" mQ'll feet

a 2800/2200 .1 13 5.3 82 50 .
~

b _;: 17 /17 .2 1.6 .48 3.9 3.7 I

c 25/25 • 6 1.7 .13 4.2 4.2
d 6.6/6.6 .2 1.4 • 26 3.1 . 2.7
c 1200/1000 .2 11.5 3.3 37 33 ~

•

.. I,..· ... ... ..



PREO?ERA:.!.:i. \"J4\J-\.iJ t'tU6\ J.. , ...."J.!'i \oJ

· Received 10-14~75

~AH?l'- RjjPOrr,C iU~'11
~. .

Samples Collected ,1/ \ A. Hickok&Assqc.

J:.. JO, ~-ilC~GX ~ AS::- - r:IATas'

Analyzed By B.A.Hickok&Asf laL

edColIDate Collected T"1f Sd Sp "I"sd Numb1-- - ~ - - .. - -- -- -- - - ._. -
SUffin G a Sump G . 10-10-75 I 9:35 am

b
c
d
e

Sample Temp.
.iJlssolvec Total Fecal Fecal Total Suspended Pis solved

Oxygen Coliform Coliform -Strep. Solids Solids Solids WurbidityNumber °c mg}l col/lOOml col/lOOml col/ml mQ'/l mQ/I mQ'/l JTU
:1 S'lLl'lP G

)
I

C

d
.3

Total Total Ortho- Total N~tr~te N~trate fAmmon~a Organic
Color Hardness Alkalinit pH phosphoruc Phosphoru~ Nitrogen, Nitrogen Nitrogen Nitrogen

nl ::l 1': 1m; t. mIT/l mD'll mp'/l mQ/l. mQ/l mQ:/l ' mll/l mll/l
a 96 60 6.3
b
c
d
e

COD Chloride Sulfate Iron Copper Lead .Zinc· Manganese Cadmium Cobalt· .
" mQ/l mg!l mg!l m;;!l UQil usr/l UQ/1 ull/1 ull/l uQ'/l

a 8 <1 3.2/<.1 210/38 1.1/.4 9.5/4.2 210/160 .17/.10 8.4/5.1
b
c
d
e

Chloro- Secchi
Nickel Hercury Sodium Potassium Calcium Magp.esium 'Silicate phyll TOC' Disc'

ut;!1 ug!l mg/I mIT/l mIT/l mr!/l mer/l . urr/l mllll feet
a 132/48 .3 4.2 2.2 11 8.4
b

,

c
d

c -

•

•• _.J:J, .... .:1 I,4:.!, ... _.4 _ .,

"'.



i --1
: I

I II

I )

1 I

... - ...; ... ,.. .... ~.. ..... .. , ..... ..., -.; - ..... "' ........ \J --~

10-15-75
10-15-75
10-15-75
10-::'5-75
.10-15-75

v ...... ·~.........' ... v""... J" v"""'..
. .

Samples Collected ;wy;;.....6...Hickok&A~soc. Ana:Lyzeo.?>y ~.A.rtickok&As c-.1.

~ate Collected Time Colle

10-17-75

'-'v ........ ""'" .... v.,\,;"\..Jl",I .',\J.'.A'-I'&'''''.,6"V

Fit. .~1J:;'\beT Samuling Point and Source of Sample
r--- \

Site A a Seep
S.i.te 3 b Culvert
S':'te C cl Tributary
S':'te D d Filson
S'..l~'.:) E e Sump E

, .1.;dot""·~eceived

p Site A I I !
r site 3 I I \
~ site C I I .

I
lJ~sso.1.ve1 TotaI--\ Fecal I

Oxygen Coliform Coliform
I rLf!/l icol/lOOml leal/lOamI

113 I 8

'I OrganicNitrogen
ffiQ'/l

" I II I ,

, ~! I
I J I

\
' l~--~--~I

, I

I I I

~uspended Pissolved

I Solids I Solids lrurbidi ty :
mJ!Lt~ J m£/l I JTU

i .

Fecal 1 Total
Btrep. I Solias
col/ml I m£!l

i i

Ortho- .~ To-tal~--rNitrl-teINr-trate- monia
phosphorti Phosphoru~ Nitroge~ Nitrogei Nitrogen

ma/1 . mg/l, I mr!/l mrr/l' mQ'/l

6.2

6.7

I 6. 0

I 42

I
I Total l,
IAlkalinit) pH

mall I

43 I 10

Temp •.
°c

1211

Total
Bareness

I ~~ Ii

Sar.lple
l\ur.1ber

2.

b
c

\:: Site D

Color
I~l;:lt. unit

le'Su:np E

l~/<~l~IToo/ 30 1<.2/<.i-- 1-5.4/5.4 14100/4000\ .29/ .13\270/250

! ! .. ' t
! I I

Iron I Copper I Lead I' Zinc ~anganese' Cadmium I' Cobalt
mg/l . u,g/l u,g/l ug/l I u.tr/l i UQ/I u~/l

6.7

6.539 ! 12

8 ! 271

836 \ 22
-r

Chloride} Sulfate
mg/l I mg/l

dr .i
I ~~~l I
la
b 7 I 15 . 5/ . '= : 2 2/ 2 2 I.-. 3/< ~ i ---! 2 .1/ 2 .1-1 13/ 9 I <;. 0 21<-.-0 2 \ . 6/ . 5

'c
ci
e

5 I 17
7 ' I 0

7 I 228

.3/.3' I ·30/27 , ! .3/<.2 16.8/2.3. i 2/2! <.02/<.02! ' .5/.4
1.1/.8 I 11/10 I .5/,.5 I 1.8/1.8 \ 39/27 ! <.02/<.021 .5/.5

.2/<.1 \500/390 \<.2/<.2 I 8.0/7.5 I 960/950 I .51/.51; 120/120
e

Nickel
uf!.Jl

a 2100/2000 I
b 16/16

Hercury
ug/l
.4

• 6

Sodium
mg/l

13
l.6

. I - I --- -I .-, IChloro'=- -I---~ -I Secchi
Potassium Calcium Magpesi_um 'Silica_te' phyl1 TOC', Disc

m1711 I m17 /1 I mQ" I ] m(Y / 1 i 11 P' / 1 m{[II fee t
5. 0 I 80 I 48 I I I --f

.19 I 2.7 I 3.4

c 28/24
ld 6.1/5
I

• 6
• 2

1.7
1.4

.13 I 3.0 I 3.8

.33 I 2.4 I 2.5

c 1200/1200 • 8 13 3.2 I 26 J 39
"",,-4=; , +-n,..~t1/-f; 1 i-~,..~~ _



.............. ..... _ ""~VA ...,-.i '"-"'-' "' , ..

PRI:OPERATIONAL HONITORING
'Received 10-17-75

SAHPLP REPORT FORM '
Samples Collectbw. ("P~'\A.Hickok&AssqC.

E. A. HICKOK & ASF"~~AT.ES·

Analyzed' By E.A.Hickok&A~:'·12

CollectedCollected ..,..."'" _ J,1f Sd SP 01
0

S}-).~1-d NUr.1b - __ w· .. -- - -- -- - - ._. - - -

Sump G a Sump G . 10-15-75
b
C

d
e

Sample Temp. illSSOlVC1 Total Focal Fecal Total Suspcnccd Pissolvcd
Oxygen Coliform Coliform Strep. Solids Solids Solids trurbidity

Number °c mQ7l col/lOOml col/lOOml col/ml mrr/l mt?/l mlIll JTll
aSurnp G

) ,

C
I

d '.

c
Total Total Ortho- Total N~tr~te Nitrate !Ammonla Organic

Color Hardness Alkalini t, pH phosphoru~ Phosphoru~ Nitrogen Nitrogen Nitrogen Nitrogen
1711:-1t unit mIT/1 mIT 11 mp"/1 mQ" II . mil11 - mlI/l mQ'/I mQ'/I

-
141 36 6.1a

b
c
d
e

COD Chloride Sulfate Iron Copper Lead .Zinc Manganese Cadmium Cobalt I' mg/l mg/l mg/l mg/l ug/'l ug/l ug/l UQ'/I UQ"/I UQ'/I
a 9 5 3/.2 180/60 1.7/.8 7.1/7.1 290/250 .13/.13 10/7 A

h
c
d
e I

Chloro- Secchi
1Nickel Hercury Sodium Potassium Calcium Magp.esium Silicate phyll TOC' Disc

ug/l ug/l mg/l mrr/l mlI/l m{T 11 mp" 11 llP"/l mrrll feet
(l 150/80 .2 4.8 1.8 6.7 7.4 ,

b I

C

d

0

()

_ ... _ .4!.J .., ..L :I I .L! ~ .. ,



r' K.L;.Ur' !:oM! J.Ui\4JU, {·AU.' J..L U!<'J.,L'llJ bN1.tJ J. '\.LruH.J. rUKiV! .1:. .... ~ ..... ,.....~v ..\ ~~.:. ~IAT.E~ .""'"'-.1..1;,..,.........

T' ~ Received , (')-22-75 Samples Collected T"/---\A.Hickok&Assqc. Analyzed By E.A.Hickok&A~f I,

dColIDate Collected T"If Sd Sp .sd Numb

.l:'lX' £.; , :1= O:oe.oiLL€_;_'~""~"' .,::I"- -':===========:=:=:===~====~~~~~~~~~~~~~~~~~~~=i

..... - -... -- ----- _.. - - - -- - --- -
Site A a Seep I '10-20-75
Site B b Culvert 10-20-7.5
Site C c Tributary 10-20-75
Site D d Filson 10-20-75
Sumo F e Sump F 10-20-75

l)lsso1vec Total Fecal Fecal .\ Total ~uspcnded DissolvedSample Temp. Oxygen Coliform Coliform Strep. Solids Solids Solids ~urbidity1\umbcr °C Jnf!71 col/lOOml col/lOOml col/ml mQ' /1 m~/l mQ/l JTU
;J. Si te A

)Site B "

~ Site C
l!Site D

o Sump F

Total Total Ortho- Total NltrJ.te NJ.trate .Ammonla Organic
Color Hardness Alkalini t, pH phosphoru~ Phosphoru~ Nitrogen Nitrogen Nitrogen Nitrogen

in 1 ~ 1"" 1m; 1"" mQ'/1 TilfY/1 fip-/I . mg/l. me/l . me/l . m';!/l mull
a 514 128 6.8
b 81 12 6.0
c 50 12 6.3
d 34 12 . 6.5
e 516 19 6.6

COD Chloride Sulfate Iron Copper Lead .Zinc Manganese Cadmium Cobalt.
mg/l mg/l mg/l rng/l ug/l ug/l ug/l' UQ/l ue/l ue II

a 6 289 3.50/.07 78/13 <.2/<;.2 7.5 5300/5000 .12/ .08 250/240 !

b 5 17 .39/.38 20/20 .3/<.2 1.9 9/9 .08/<~01 <.2/<.2

c 5 19 .20/.19 32/31 <.2/<.2 2.6 2/2 <.01/<.01 <.2/<.2
d 5 <1 1.20/.97 11/11 .5/ .4 2.2 26/23 < .01/< • 01. .7/ .5
e 3 32 OS/ 02 ,SOO/140 < 2/< 2 S 4 25/20 20/. 18 22/21

ChIoro- ' Secchi INickel Hercury Sodium Potassium Calcium Magnesium Silicate phyll TOC' Disc
ug/l ug/l mg/l mg/l mQ'/l mQ'/1 fig/I' uP'/1 mg/l feet

a 2600/2608 .4 14 5.0 80 51
b 18/18 .1 1.5 .. 10 3.7 3.5

I

c 26/24 .1 1.6 .14 4.2 3.9
d 6/ 6 .1 1.2' .30 3.2 2.7

c 370/350 .1 3.2 .95 7.3 7.4 ....

(1




