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SPRUCE ROAD BULK SAMPLE SITE
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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 useful 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, INCO decided to withdraw
its application 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 INCO 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, 1f any, eminating from the
site as a result of the reclamation work.

3. To determine 1if 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 - %4749570914030-03.

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

New Site; Filson preek Tributary above mouth near Ely
(above seep discharge into tributary); station number -
05124992,

Existing Site -~ FS #13; Upper Filson Creek, Sec. 30 near
Ely. Station number - 05124980.

Existing Site - FS #14; Filson Creék at mouth near Ely.
Station number - 05124994,

Sampling Frequency

Station Samples/Month

: 4749570914030—03 - 2
05124993 2
05124992 : 2
05124980 1
05124994 ' 2
Parameters | )
Station Analytical Schedule
4749570914030903 271
05124993 . 271 (Totals only)
0515;992 271 (Totals only)
05124980 : : Existing secondary station
05124994 } Existing primary stati&n

Water Quantity

1.

3.

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 station.

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

A staff and a provisional rating curve has been estab lished at
station 05124980,
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4. TFlows for station’05124993 will be determined at the time of -
sample collection. Flows at above.mentioned station will also
be used for statiom 05124992,

5. Flows obtained by INCO 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.)
or until the seep ceases, whichever occurs first.
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Results

1.

Flow

The 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 April 1 and May 3
and none fell between May 3 and June 6. The water equivalent in
the snowpack was about 4 inches.

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 those reported by INCO with the
exception.of heavy metals, particularly nickel and copper. This
could be due to differences in sampling methods. INCO 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 pool 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 erosion).

Tributary; chemistry

The results of the chemlcal 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 1is above any discharge
originating from the bulk sample site. The sampling site located

at the culvert on the Spruce Road is immediately 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
41137761
5/5/76
5/20/76
6/22/762/
7/7/76
7/20/76

8/5/763/

CFS

1.76

Liters/Sec

49.84
9.63
2.55
9.91

.85
.57

0.00

1/ Estimated flow from bulk sample site was .008 CFS.

2/ Surface discharge from the bulk sample site ceased.

3/ Surface flow in tributary ceased.




Date

4/13/76

~.5/5/76

5/20/176
6/22/176
7/7176

7/20/76

8/5/76

TABLE II

Flow Ratios:
Filson
_CFS

74
17
3.3
14
2.8
.94

018

Filson/Tributary
Tribugary
CFS
- 1.76
.34
.09
.35
.03

002

Ratio
42
50
37
40
93

47

o Pa
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TABLE III

Seep: Bulk Sample Site

Sp. Temp. . Alk SO Fe
Date . pH Cond. oc mg/1l mg/1 ug/1
4/13/76 6.8 628 6.0 118 —~— 4600
5/5/76 7.0 711 6.0 107 250 4200
5/20/76 ° 7.0 655 13.0 110 270 1500 ¢
: Ca Mg K Na Turb. Color
Date mg/1 mg/1 ng/1 mg/1 JTU PT/co
4/13/76 84 48 7.3 2.6 26 60
5/5/76 72 43 7.0 10 30 25
5/2G/76 70 45 6.8 9.3 6 22
Ni Cu Ccd Pb Zn Si
Date ug/1 ug/1 uw/l . uy/l g/l mg/1
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




TABLE IV

Tributary Uéstream of Bulk Sample Site

R

: Sp. Temp. Alk Fe Ni Cu Cd PhH Zn

Date pH Cond. oC mg/1 ug/1 ug/1 ug/1 ug/1l ug/l  ug/l |
4/13/76 5.6 30 1.0 11 450 9 11 .04 .5 4.2 i
5/5/76 5.4 29 5.5 16 470 9 16 .02 <.2 3.9 fg
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 NA 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 £.01 .5 6.4

X = 5.8 27.5 16 20 .02 4 4.7

Tributary Downstream of Bulk Sample Site

- Sp. Temp. Alk Fe Ni Cu cd Pb Zn
(i pH Cond. °c mg/1 ug/l ug/1 ug/1 ug/1 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 .2 3.1
5/20/76 5.7 36 10.0 7 490 19 28 .02 o7 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
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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/1 and 5 ug/l, respectively.

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

Using the Filson Creek hydrogfaph and the measured values obtained on
the tributary, a2 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
sarpling period (April - July) from the bulk sample site.




Paired t Test

Upstream vs. Downstream Sampling Stations

Copper ug/1 .

Pair 1 2 3 4 5 6 Sum X
vDow'nstr_e’am (0) 19 22 28 34 22 25 150 25.00
Upstream (U) 1116 19 35 18 19 118 19.67
. dy =D - Uy 8 6 9 -1 4 6 32 5.33
2
2 s A
s, = 2.4, Zad o,
o h-
t = Xo = Xg = 3.8
rlfhlléji )
=

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

Upstream vs. Downstream Sampling Stations

Nickel ug/1

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

2
ke - .0
2 . >4l - Cao ‘
d - =2/ ., = 35.77
n -1
O --§<~~‘:~_w:» yﬁ = 320
v /' -
/54
v on

The difference is significant at the .05 probability level




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
717176 15 19 4
7/20/76 11 14 -3
b
Nickel Loading From Bulk Sample -
Site on Tributary Stream
Ni ug/s Ni ug/s Difference
Date Upstream Downstream Ni ug/s
4/13/76 449 1246 - 797
5/5/76 87 144 57
5/20/76 31 48 17
6/22/76 188 327 139
7/7/176 18 20 2
7/2076 15 15 : 0




TABLE VI

Bulk Sample Site Loading
on Filson Creek at Mouth

- Filson
Cu & Ni Conc. ~ ug/sec - ug/sec Ratio
Date ug/1 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 b
: 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
Ni 7.0 555 2 .004
7/20/76 Cu 7.4 197 3 .015
Ni 5 133 0 0




Discussion'

1.

e

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-
ditions that occurred last spring and summer.

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.

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/1.

The chemical composition of the tributary upstream of the bulk sample
site demonstrates an acid pH and low conductivity)alkalinity. _
Cadmium, lead, and zinc levels are not much different 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.

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 ug/l for nickel and about 5 yg/l1 for copper.

It appeared that 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 agains 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;sample site while nickel increases appear to be
very dependent on water .movement.
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Update on Spruce and Bulk Sample Site ' K

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 snowpéck 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. However, 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, fleld 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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Mr. William Mounce
Resident Manager ' ' o
International Nickel Company, Inc.
7600 Parklawn Ave.
Minneapolis, MN 55435

v1o1at10n of 1aws and regu]at1ons under its charge.

%A

Dear Mr. Mounce:

On January 7, 1974, International Nickel Company requested from the
Supervisor of the Super1or 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 Pollution 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 the State. We believe there exists 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 bu]k

~sample site and supply the Agency with a report discussing any adverse

effects resulting from the runoff.

The report should 1nc1ud° a site descr1pt1on. source, quantity and qua11ty

of waters leaving the site; the analytical results of the sampling; a
description of the dra1nage course; and p0551b1e m1t1gat1ve procedures

to eliminate contamlnated runoff

As yoli 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
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.; __He ask that you respond to this request by September 19, 1975..._\, ;,Lf.; :

."If you have any quest1ons.
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please contact me or Mr. Curt1s Sparks of. my
staff at (612) 296- 7229 S

; Peter L. Gove
A ‘ - - Executive Director
cc: U.S. FS, Attn: Ed Vandermilen
John Pegors L -
Robert Poppe, EQC
« -
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Mr. Peter Gove

'ROSQVillel MN 35113 . bAfﬁ;fi
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September 11, 1975 . ¢ Gt

Executive Director -~ a ﬁ?;9,.{ﬂ
Minnesota Pollution Cont rol Agency SR EONN
1635 West County Road B2

Dear Mr. Gove: esvy .
This is to replvy to your letter of September 10 concerning
a small amount o seepage cccirring at the site on our

Federal lezse 01353 from which a 10,000-ton bulk sample of

copper-aickel ore was removeld during January, 1974.

" As in icated in your letter, after renoval of the sanple

the site was reclaimed by back-filling andé restoring the

excavated a¥ea to approximately the original contours

using loczlly available materials. The area was reseeded,”

and upon completion the restoration was judged acceptable
. . ‘

by the USFS District Ranger.

In tbe SOrlna ot thls yeer it was apparent that the top
area of the q1te had exper*enced some sub51dence to the
extent of creatlno a saucer shaped depressxon approxlmately

20 vearas 1n dlanecer by 10 feet deep. During the early

—m— .

"gumne* 4'wo small seeps were noted issuing from the foot

—
of ehe face clooe neavest Spruce Roadg these occurred, evxdently,
as a sult 0% nrecip tati'r *hat gathered in the’ area of

subsidence and percclated down through the backfill. It

has not been determined how much water may have accumulated .
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preCrpltatlon rallrag on the sub31ded area became 1nvolved

-

in the process. ho-;nflow of ground water was noted durlng

the remOQai of the bulk sample,' Calculating,the surface -

area and total precipitation indicates that a maximum of -
. P :

cubic feet of water could have been available from .

October to August.

~

~

r‘he volume of seeoage has been too small to make any sort
-.,\1 e

~. *

surements.

of rate mea We estimate, however, that the 7.

; dfc ey '/(,)

total seepage cdoes not exceed one half gallon per minute,

and we have observed that the volume has not varied greatly

through the pas; several ronths. -

In June wve started attempts to sample the seepageifor:.
chem1ca1 comp051tlon. The results oan be conSidered as
giving no more than general in dlcatlons of the nature of I .
the ther because only srall amounts of seepage could be Vwaf
accumulated 1n shallow pucdles, and sampllng necessarlly -

isked entralnnent of qulment and other local contaminants.
(ctuen
Three separate

The analyses were performed on samples both as-gathered

antG after filtering through a ricropore filter.

hemreanatnt o nd

samplings between June and Se,ecmbcr gave the melOang
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'and the Mlnnesota Department Or Natural Resources. The
"results or our first sampllng were made avallable to both

: 'organlzatlons, and were conflrmed, 1n part. by a sample .nf]}

‘be gai hed on the leachlng cheracterlstlcs of the 1oca1

that t bulﬁ Sanple sxte should be regraded and re—vegetated

B A T
The occurrence of the seepage was discussed at various" 5

IR

times durlng the summer with representatives of the USFS

gathered by D\R. It was felt that by oL serv1ng the seepage =

for a lrﬁ ted perlo& o elne, very useful lnformatlon could

- ~

geological structures in the'actual environment that would
exist if mining were to be established.

Inbmid—Aucust it was decided, with the agreement of the USFS,

to eliminate the negatlve contour. Plans have been drawn up -

as indicated ip the attachments and-regrading‘should be completed
byHOCtober}: A

We nave set up.a cohtrolled program to ﬁse‘Varioos local
materials and Qegetating schemes on the site to determine

their effectiveness in reducing infiltration of surface |

ter and consequent accumulatlon in the back flll. This

£
o

inrormatlo“ should help consxderably to develop methods for

treatlng lean ore and waste rock p;les should mln;ng be 1n1t1ated.

."'

'rHe appended report provxees the 1nfo*mat10n on site description; .

‘source, quantrty and opall y of the waters 1eavxng the szte,

the analytlcal resul s of sampling to date; a descrlptlon of
the drainage course; and the plans for regrading, seuling ‘

ard revegetating the site. I hope that it will be consroered

a satisgactory respoase to'your letter of Septermber 10.

i fc"n
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REPLY TO: B410 Forest Service Enviropmental Impact Statements

~ be able to stop the seepage.,*'

. UNIT‘ED STATES DEPAmuENT oP AGR
Vo FORESTSIRWCE;' REaRE

Septenber 26, 1975 . .

, o

In January, 1974, INCO removed a bulk sample of mineral bearing rock
for milling and metallurgical tests adjacent to the Spruce Road, in the
NW % of the NV % of Section 25, T62N, R11W. Removal was under terms

of a Federal Lease held by INCO and the sample was the basis of INCO's
request to the Supervisor, Superlor Natlonal Forest, to construct an

open pit mlne.

The bulk sample site was regraded and seeded by INCO 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 197S.

In August, 1975, I visited the bulk sample site with Bill Mounce of INCO
and we discussed the seepage problem. I requested that the problem be =~ =
corrected and asked that they contact the Kaw;sh1w1 Dlstrlct Ranger ’
submitting a plan for restoration. . . v

INCO complied with the request and the restoration plan was approvedAby
the District Ranger acting on technical advice of soil scientist Don
Prettyman and watershed scientist Herb Garn. : o

Recent evidence indicates that & seepage existed in the area-before
bulk sampling began and that present plans to recla;m the area may not

It now appears that‘it would be adv1sab1e to delay attempting reclanation - -
until Spring in order to test the seepage thoroughly. On the basis of i
geologic observatiorf and preliminery water quality samples a delay - C i
in reclamation does not appear to endanger the water quality of the- S
river. It is my opinion that delaying the reclamation will allow time -

to gather useful information on lecaching of rainwater through the -~

mineral area. Facts gathered from these observations could be valuable -

in the deVelopment of EIS data collectlon. R e .




g Johm Ramquist, water quallty specialzst, informs me that the amount of )

: . nickel released into the Kawishiwi River from the seepage is inconsequen-':g
tial and amounts to parts per trillion. Other metals released would be
correspondlngly less. ' S ' e .

Studrt Behling s 0p1n10n is that the small amount of rock exposed by
the bulk sarmple removal is inconsequential 4n comparison to other large:
‘quantities of exposed mineral in the area and that delay in reclamatlon
in favor of further testlng would be deSLrable. C :

f&

3

R e

T have informed Don Church, Kaw1sh1w1 Dlstrict, of my recomnendatlon.
The District is in favor of delaying reclamation until Spring. Don
Prettyman and‘John Ramquist are also in agreement with the recommendation.

On September 10, INCO was requested by MPCA Director, Peter Gove, to
sample the seepage and report to the Stzte. .

i
:

R L IR I e

.

I informed Connie Ennega of MPCA today that we were pianning to delay unt11
Spring in favor of further testing and explained rezsons for doing so.
She stated that MPCA did not feel that the seepage was & major problem
but that thelr request to secure samples was a precoutlon measures. '

N

i

RPN AR

_- - T .. ,V 'V . B X, .
Yoo Enclosure e e Lo - o

SO cc: Kawishiwi District @ -7 S
. J. Ramquist ' e IR - _

. : J. Torrence. - . Ceo o ool o al Towl o T L e
: D. Prettyman “* .. G U0 s e e
Herb Garn .. °°

-S. Behling ' .-




e wis <3

SR N Yy

.
- el

Rl

i
'

PSRN LT

o e e e

o8 P
PR SOAA I & PR

.
s

. -.-...‘...-!\;;.3&4‘4}

i._.‘».'.—
1 ' .

REPLY TO:

SUBJECT:

r‘ . ‘-{"' P ‘... “w »?"\

B N z"‘ . "'\.‘ﬂ"?r BEREEA W
. "lmrreo STATF_S DEPARTMENT OF AGMCULTUR ?
U ., FOREST SERVICE. ..

. . . . S
‘-'!'?-,f-~ Ll ‘. PR

's.o.

8410 Forest Service Environmental Statéments.
(2580) . o VR
Inco Project - Inco test pit

N 5 4. . .- »,'A’- N \:,-

E. J. Vandermiilén-ﬂﬁ;.,"57f;::i

e

This i5 in reply te ynur requcst for gcologlc input rcgardlng the oL
question of whether Inco should do additional reclamation on the  ° -
Spruce Road bulk sample site or establish a,monitcring progran for
leaching of heavy m=tals. Due to the equivécal nature of the
detailed information available from the 31te, this quostlon will be
~approached in a general way. :

As pointed out‘in nunerous geologic publications, the Duluth Gatbro
contains extensive zones of Cu-Ni mineralization along its basal
contact. By nature, much of this mineralization has been exposed

to subaerial weathering and leaching, not cnly in extensive cutcrop =
areas, but also as abundant rock fragments in the glacial drift. By
man, in addition to the subject site, exposures have been created in
numercus borrow pits and road-cuts excavated in weathered mineralized
outcrcp and in glacial drift containing mineralized rock fragments,
many of which are lccated along Spruce Road. The condition of the -
material in the man made excavations differ from that in the natural -
exposures in that it contains abundant freshly exposed mineralized -
surfaces from which readily available heavy metals are leached. This
accelerated leaching continues until the exposed surfaces are covered
with weathering products. Because of the comparably insignificant -
surface area invelved, even though chemically more active, it is
doubtful whether sespage from Inco's test pit or from the excavation
related to road ceonstruction contribute significantly to 5ne hﬂavy
mectals being leached from natural exposures. B

In reference to future Cu-Ni mining, it would be very useful to
determine which metals are most active when freshly exposed, the"
duration of their accelerated activity, and their mobility in the
natural environment. A well conducted monitoring program of the
seepage from the bulk sample site could contribute significantly toward
this insight.
iveness of the final reclamation. Therefore, I would support thls
alternative rather thdn inunediate reclamation. E

A’,Z:v/;/

STUART J. BEHLING

a

Gmlogist ] . ' . . V N 4. ‘:'.‘ ; ' . '. 4 1 .' . K '. ‘.’ ‘: , . _q"' . V"

" September 25, 1975

It would also provide control data to determine the effect- ‘

i
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Cu-Ni Project

8110 Porest Service E.I.8, Oztobear 3, 1975

Bulk Sample Site Leaching

Files

On Saeptember 30, 1975, flow measurements whers taken in and arocund
the spruce road bulk sample site in an attapt to determina prob--
ehle levels of heavy metals in water downstream of the site.

Flow from the bulk sampla site was deterndned volumstz-ically,

the amall tx-ibutary to Filson was metered ard flows in Fllson

and the South Xawishivl River were determined froa rating curves,

In addition, nickel concentrations from the leach at the bulk sample
site were provided by INCO, .

Following is a table swmarising the datz and results, (kefer to
attachod map for site locations),

Locatdon Flow N: - Concentrations
Bulk Sample-(Site )  .0005 efs 2300 ppb

Trivutary (Site B) 05 cfs (Cale.) 25 ppd
Filsen Cr. (Site D)  1.72 cfs (Cale.) .75 ppb
South Kewishiwi - 2l7 ofs (calc.) .08 ppb

The data indicates that nickel concentxations in Filsom apd in -
the South Kawishiwi will not be msasurably effected by leaching
from ths bulk sample site and sbould pose no threst to awatie

1dfe in these G sitreams. In additiom, all other haavy metals
are of far less concentration in the bulk smiple site leachate.

Altbough there are no significant hasards associated with this leach-
ate, it should be folltmdclosely as long as 1t exists,

JOHH A, RAMQUIST
Hater Quality Specialisd
CC: Td Vancerrdiilen -
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CERTIFILD MATL .~ . . = 7 -0 o 0. : No. Kec.
RETUPN RECEIPT REQUESTED . . ~ .. . rawwre
) i oo N R Oen Swnur,
Mr. Wildiam Mounce e Adm. fiat.
Resident Managex ' ' :
International Nlckel Campany, Inc. , )
7600 Parklawn Avenue e Ety Cu-Ni

Minneapoiis, nlnnesoua 55435

Dear Mr. Mounce:

I have reviewed vour Sentember 19, 1975 lette
s

gardlrg seepage
and runoff from the Spruce Rocad udlk sample :

Al 9"
r XY
3
ite

It is aoparent from your letter that there has heen a w151nter-

pretation of my letter to you cf September 10, 1975.

In a lcttcr &2 Mo, Connie Fnnenca Trom_ Mr. R. E. VWager, dc ‘
October 6, 1975, an outline of the oroposad report reguested by
the Agency was nrovided. The plan is acceptable to the a
However, the MPC3 requests that INCO corrsct the seepagz problem
as expediticusly as pcssible. If regrading the site as proposed
does nct abate the flow of pclluted water, grouting may be
necessary. Ewtending the length of tims in which pollutants

are being dlSC :arged 1s not acceptable toc the Agency.

As a result, I reguest that ycu abate the seepage problem as
soon as possible. Any monitoring information gathered should
be restricted to the shortest length of time necessary to end
the seepage. I would appreciate your providing the information.
to the MPCA but reguest that you do not prolong the seepage .
problem merely to collect the information. S

At this time the Agerfcy cannot accept any preoperational monitoring
results obtained to establish a baseline on the streams impacted:
by this pro;ecb until such time as this dlscharge is corrected

The 1nformat10n reguested by the Agency in its September 10‘ 1975
letter, including any non*torlng data obtained prior to the pro-
posed reclamat101 of the site, will be useful in assessing any
unusually high levels of heavy metals in natural streams located
in the area and €for defining any specific leaching probloms a°-
sociated Alth th> Spruce Road site. : o

038 Waret Criinhy PArA B9 Paceville Minnesota 55113

o o -
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Mr. William Mounce o
Page 2 S ' | _

\
\

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

el S n‘erilv,

) y"/’béf/\--
. ~ o Peter L. Gove
. R Executive Director

PLG:ss - T . .

cc: Ed Vandermillen, U.S. Forest Service
Robert Poppe, Environmental Quality Council
Robert Herbst, Department of Natural Rescurces
John Pegors, “LCA Reglonal Office

i
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Hy Cut-dat

Mr., Peter Gove

Executive Jirec®dr ™

Minnesota Pollution Control Agnncy
1935 W. Co. Rd. 2

St. Paul, MN 55113

Dear Mr. Gove:‘

This is to preovide -an interim reply to your letter of
October 23 conccrning the seepage occurring at the
Spruce Road site from which we removed a bulk sample
of copper nickel ore in early 1974.

l. We are procesding to develop inforiiation required
to prepare the report requested in your letter of
September 19. We are followinyg the outline forwarded
to MPCA on October 6, anid appraciate being notified
that the plcn is acceptable to the Agency.

2. To date 13 water samples have been taken from the
secp itself and in additlion 7 sets of samples from
2 ground water observation points «dove the bulk
sample site, and from 3 points between the site
and the lower end of Filson Creek.

3. Flow has becen monitored regularly and recently
showed a rate less than 1 pint per minute.

4. Our plen for regrading the site was outlined to the
USFS in thg attached proposal on September 2.
Regrading according to these procedures started on
November 3 and should he completed early next week.

8. The effect of the regrading on the seep will be
carefully observed. - ‘

e -
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Mr, Peter Gove
November 4, 1975
Page 2

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

Very truly you;s,<

-

W. S. Mounce

WSM:msh
Att.

cc: E. Vandermilleni//f
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. Dear Ray,

Séptember 2, 1975

Ray Chase : o o T
District Ranger , A ‘ .
Department of Agriculture
United States Forest Sexvice
Postoffice Building 4 . .
Ely, Minnesota 55731 3 o _ PR

. .o . ' b
It is our intention to undertake additional reclamation

procedures on the Spruce Rd. bulk sample site; located
in the NW%, NW%, See. 25, T62, R1ll.

" Discussions with other Forest Service persornnel has de- -

fined the following general procedure to be followed
in this program. : ‘

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

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

=

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

-

(4) Reseeding of the site will foilow the attached B
suggested seed analysis and fertilizing schedule.

(5) A 6" - 8" lift of gravel will be spread on the
adjacent "Lampi R4", in order to eliminate the
natural boggy condition which has existed.

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 undertakirg this work.

e _
Please call if you should have any additional advice or

cormments on this program.

Sincerely,

R. E. Wager
Project Geologist

S

#Pa
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Suggested Seed Analysis and Fertilizing Schedule

»

Annual Rye ).  Either or both in combo
Agriculture Rye ) ‘Not more than 10% by weight

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

Brome graﬁs o 20% by weight o
Fertilizer 10/10/10  300#/acre
Best 20/15/30 200#/acre
Lime 2% ton per Acre of Agriculture lime.
g
'a
‘I

M‘L(awwmmw
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SUMMARY OF CHEMICAL ANALYSIS
SEEP
Date Copper - Nickel Hardness Sulfate Zinc . Mangénese'
1975 ug/1l ug/l mg/l mg/1l ug/1 . ug/1
5-16 380 2300 - - 15.0 2800
7-9 78 37 - - 14.0 3500
7-23 34 200 - - <10.0 4100
8-13 100 200 - - 9.0 4500
Hdu s => 8=25 7 1800 29002 - = 17.0 4800 .
CW‘@QZ..Q o .
=< 9-15 120 1700 - - 10.0 . 4600
f .
9-29 - 3000 180 304 6.1 4500
10-4 170 3100 B - 7.8 4300
10-7 160 3100 .942 304 7.5 4200
10-10 130 2800 1217 281 6.8 4100
10-15 100 2100 1211 271 5.4 4100
10-20 78 2600 514 289. 7.5 5300
10-23 190 3100 1107 286 3.0 4800

1ll-4 "~ 100 3100 1579 323 8.8 4500




SUMMARY OF COPPER-NICKEL ANALYSIS

ALL IN ug/1
DATE SEEP MARSH  CREEK FILSON LOCATION II
9-20 -/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 —- L e —
Copper/Nickel . ' o

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

(OF5
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, NIYED STATES DEPARTMENT OF THE INTERIOR
;,._ 13-7 GEOLOGICAL SURVEY
b LENTRAL LAaBORATORY, DENVER, COLORADO
wATER QUALITY ANALYSIS
L4B ID # 107003 RECORD # 8357

SAMPLE LOCATION) STATION NUMBER 3 BULK SAMPLE SITE
STATICY INy 470956091003903 LAT,LONG,SEQ,¢t 474956 0914039 03
DATF 0PF COLLECTIONT BEGINe=760413 ENDoe TIHE==1000
8T4TE CODEs 27 COUNTY CODEs 075 PROJECT IDENTIFICATIONG 442704100
D2TA YYPER ? SOURCEy SURFACE wATER GEOLOGIC UNITS
COMMENTRy
COLL BY J RAQUIST, S LUNDEEN, R BERRISFNRD 200 YDS UPSTREAM OF
SA¥PLE SEGUENCE NO 2 ON TRIBUTARY

ATR TE“P (DFG C) 18,0 MAGNESIUM TOTAL USGS MG/L
ALk, 70T (45 CACODY)Y MG /L 7 NICKEL TOTAL AAGF uG/sL
BICARBONATE MG/L 8 PH FIELD
CAD“IU® TOTAL BAGF  UG/L 0,04 POTASSIUM TOTAL USGS MG/L
CALCIU® THYaL USGS  MG/L 2.3 RESIDUE SUSPEN {10C MG/L
CARBON PIOXTDE MG/ 32 SODJUM TOTAL USGS MG/L
CARRONAYE G /L 0 SP, CONDUCTANCE FLD
COLOR 110 SULFIDE TOTal HE/L
COPPER TOTAL AAGF uG/L 11 TURBIDITY (JTU)
frRON TOYaL . uGsL 450 WAaTER TEMP (DEG €)
LEAD TOYAL aaGF (UFIN 0,5 ZINC TOTAL AAGF uG/L
CATIONS ANIONS
(M6/L) (MEQ/L)Y {MG/L)
BICARBONAYTE 8
Fo CARBONATE 0
TovaL TOTAL

W
Ere - OO D IR
°® e ® °
B ~N [ ®

o ©
N o

(MEQ/L)
0,132
0,000

0,131

MAIL 10 ST PAUL MINN

SCHEDULES USEDs 271 0 0 0

NUMBER OF DETERMINATIONSS 20 HCODE = {6

COST OF ANALYSIS $ 107,60 BILLING CODEs 27

SUBMIT CNRRECTIONS TO THE DENVER CENTRAL LAB
WITHIN 15 DAYS FROM 09/04/76, INDICATE THE
CENTRAL LAB ID # AND RECORD # WITH RESPONSE,

WRD=QW FILE STORAGE wWAS REGUESTED AND THE
STATION HEADING INFORMATION IN TWE WRD STATION
WEADER FILE WAS SUBSTITUTED HERE,PLEASE CHECK,

]




TKIE ALOVE <EE
UNITED STATES DEPARTMENT OF THE INTERIOR
4 GEOLOGICAL SURVEY
, TRAL LARORATORY, DENVER, COLORADO
5-5-,

¢

WATER QUALITY ANALYSIS
LAB 1D # 129026 RECORD ¢ 13332

SAMPLF LOCaTIONg FILSON CR TRIBUTARY aBOVE MOUTH ABOVE SEFP DISE
STavion 10y 05124602 LAY LONG,SEG,8 474957 0914030 00
DATE NF CCLLECTIONg BEGIN==760505 ENDew TIME=21000
STATE CODEy 27 COUNTY CODEg 075 PROJECT IDENTIFICATION: 4u2704100
DATa TYPLy 2 SOURCE¢ SURFACE wATER GEOLOGIC uUMITy
COmMMENTS
COLL BY J RaMQUIST, S LUNDEEN, R BERRISFORD FROM TRIBUTARY ABOVE
POINT wHERE SEEP DISCHARGES INTQ TRIBUTARY

AfrR TEMP (DEG €)Y 260 MAGNESIUM TOTAL USGS MG/L

ALK, TOT (AS CACO3) MG/L 26 NICKEL TOVAL 8aGF uG/L

BICARRUNATE MG/L 3 PH FIELD

CADMIUM TOTAL AAGF UG/L 0,02 POTASSIUM TOTAL USGS MG/L

CaLCIuM taval USGS MG/L 265 RESIDUE SUSPEN f10C HMG/L

CARRON DINYIDE MGsL 204 SONIUM TOTAL USGS MG/L

CARBONATE MG L 0 SP, CONDUCTANCE #LD

COLOR : 150 SULFIDE TOTAL MG/L-

COPPER TOTAL 44GF uGsL te TURBIOITY (JTU)

IRON TUTAL UG/L ave WATER TEMP (DEG C)

LEAD T0TaL 2AGP UG/L < 0,2 2INC TOTAL AAGF uGsL

CATIONS ANIONS
HLIVIN] (MEQ/L)Y (MGILY
BICARBONATE 32
CARDONATE 0
TOTAL T0TAL

) N

W ee o D P OWN BN
L] e e o L ]

LU » - (- (V)]

{MEG/L)
0,525
0,000

0,524

MAIL TO ST PAUL MINN

SCHEDNULES USEDE 2718 0 0 L]

NUMHER OF DETERMINATIONS: 20 HCODE = 0

COST OF ANALYSIS § 107,80 BILLING CODEs 27

SUBMIT CORRECTIONS 1O THE OENVER CENTRAL LAB |
WITHIN |5 DAYS FROM {2/24/76, LNDICATE THE
CENTRAL LAB ID # AND RECURD # w]TH RESPONSE,

WRDwNw FILE STORAGE wAS NOT REDUESTED POR
THIS ANALYSIS, THE ANALYSIS WILL REMAIN
IN THE CENTRAL LAB FILE OWNLY,




b aéovt‘m\ S\‘%Q

ulk S

5- % _ WATFR QUBLTTY ANBLYSIS
‘ Lo ID ¢ 1e3]159 RFCORD o 46342

UNITFN STATES NEPAPTMENT OF THF INTFRINQ

RFOLOGTCAL SUPVEY f”“q”\

CFNTRAL LARORATNRYW. ALRAMYs NFW YOWw { 1

I

SAMPLE LDCATION: FTILSOM CR TRIRUTANY AHOVE MOUTH AROVF SFEP DISC
STATION [D: N5124992 LAToLONG.SFQe$ 474957 NO164030 NN
F DATE OF COLLECTION: REGIN==T7A(S2N END== TIME==]100

COUNTY CUDPE: 075 PROJFCT TOENTIFICATION: 442706100
DaTa TYPES 2 SOURCFE: SHRFACE WATER GEOLOGIC UNIT:
COMMENTS S

COLLECTED BY R HFRRISFORPY & S | UNNFEM

FrOM TRTIRUTARY aRQVF POINT wWHFPF

SEEP DISCHAKGES INTO TRIRUTARY CS=9

AIR TEMP (DEG C) 1F0 MAGNFSTUM TOTAL USGS MA/L
AL<eTOT (AS CACO3)  MG/L 10 oH FIELDN
RICARBONATE MG /L 1?7 POTASSTUM TOTAL USGS MG/L
CALCIUM TOTAL USGS  MG/L 2.6 RESINUE SUSPEN 110C MG/L
CARHON DIOXIDE MGAL 3an SODIUM TOTAL USGS MG/L
CAXRONATE MG/L 0 SULFIDE TOTAL MG /L
COLOR 160 TURSIDITY (JTU) |
IHON TOTAL us/L 640 WATER TEM® (DEG C) |
CATIONS ANTONS
(MG/L) (MEQ/L) - (MG/L)
- . RICARHONATE 12
CARRONATE - ‘n
TOTAL - TOTAL

e o ©
- D 0

o o
=4 [\ R

- ,
O bt bt et ) D A

(MFQ/L)Y
0,197
0,000

0.197

/“\\
JuN 23 Wi

MATL TO MINN

SCHEDULFS USFD: 271 0 n 0

NUMKER OF DETERMINATIONS: 16 HCODE = 0

COST OF ANALYSIS € 37,.Rn NOP==740622

SURMIT CORRPFCTIONS TO CFNTRAL LAR wITHIN
158 DAYS FROM RFLOW STAMPEN NATE. INNICATE
CENTRAL LAR ID & AND RECORD 8 J4ITH DESPONGF,
WRD=0# FILE STORPAGF WAS NNT REAUESTEN FOR
THIS ANALYSIS., THE AMALYSIS WILL RFMAIN
IN THE CENTRAL LAB FILE ONLY.

i -




TKIB " ARovE EEP
UNTTED BYATES PEPaRTMENT Nb THE INYERTOR
N GEQLOGICAL SURVEY
7/ 'TRaL LARDORATORY, NDENVER, cOLORAND
e _20-T.
55’ 2 WATER YOALITY AMNALYSIS

L48 I & 14BuI7 RECPRN 4 (n3g7

SAMPLF LCCATIONG FILSON CR TRIRUTARY BUOVE MOUTH AHNVE SEEP DISC
STAYINN [Ny AS128902 LaT LONG,Sk0, 1 4740957 091un3a an
DATE OF COLLECYINNG REGTNee760520  ENNes TIMFaaiign
STATE CODEg 27 FOUNTY CNNEY aT5 PROJECT IOENTIFICATIOMN) au2704i00
DATA TYPLy 2 SNURCEy SURFACE wATER GENLOGIC uniT,
COmMMENTS
COLL RY @ RERRTSFORD AMD § LUNDEEN FROWM TRIAUTARY ABOVF POINT wHEN
SEED DISCNARGES INTO TRIBUTARY

eIR TEMP (DEG CY 1840 NICKEL TOTAL aAGF uG/L i2
CADV .M TOTaL aaGF uG /L 0,00 PH FIELD 5,8
COPPLR TQOTalL 44GF "6/t 19 S§P, CUNDLCTANCE FLD 33
LEaD TOTaL aaGr uGsL 0,5 ®ATER TEMP (NEG C) 10,0
TINC TOTAL AAGF uGsL 6,9
H
F

o
| _ o
\

Mall TN 5T Paul minN
SCHEDULES LSENY 447 0 0 0
NUMBER OF DETERMINATIONS: © HCODE 3 0
COST UF ANALYSIS $ 70,00 BILLING COLLS 27
SUBMLT CORRECTIUNS 10 THE DENVER CFNTRAL LAB
wITHIN {9 CAYS FROM 01/08/77, INVICATE THE
CENTRAL 1,aB 1D # AMD RECORD # wlTH RESPUNSE
“RDeOw- FILE STORAGE wAS NOT REQUESTED FQR
THIS ANALYSIS, THE ANALYSIS mILL REMAJN
B THE CENTRAL L&Y FILE ONLY,
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— AEsmsed. TRIB ACOVE

UNETED STATES NEPAFTMENT OF THE INTERICR
GEOLOGICAL SURVEY

.
4
; 5-2{)-7b CENTRAL LARORATCRY,

NENVER, FOLORANO

aATER JualITY analLVYSIS
LeR 1™ w yuf8ai? RFCORN 8 183e7

SAMOLF LOCATIONg FILSON CR TRIBUTARY AROVE “UUTH ARNvE SELP DISC
1.aT LONG,SEG,§ 474957 AGlaaln 60

STavion 10y A5{pueaz

DATE AF COLLECTIONG REGIMeaTH052H
ST4tE CADEQ 27 COLANTY CANGg 075 PROJLCT JPENTIFICATTINAG 042706100

nata TYPFEy 3 SOURCEY SURFACE waTER

CRumENTSy

gEnlse TiMFaaiind

GEOLNGIC UNETYq

SEEF

eOLL BY © RFEPISFORD aND S LUNDEFN FR0M TRIAUTARY 4HOVE BPOINT wWFN
SEFU NISCHARGES INTO TRIWUTaARY ’

ala TF¥e (DFGC €Y ig,a MICKEL TOTAL &46F uG/sL 1?2
capviun TAtal 4Gk MG/L n,02 Pnm FIELD 5,8
CrPOER TOTaL BAGF "G L 19 SP, CONQUCTARCE FLD 31
LEAD TUTAL 88GF LG L 0,5 28TER Te™P (PEG C) 10,0
ZINC TOVAL ARGF yGsL 6,9
i
.
i
RS

)

MAalL T 81 PAUL MINAN
SCHEDULES USKEDY 447 9 L} o
NUYHER OF DETeRafnaTIONST 9 HCONE = 0
COST UF ANALYSIS 9 70,00 QILLIAG CQUEE 27
SURMIT CNRWECTIDAS 10 Tmk DEAVER CEMINAL LAB
“JTMIN |5 PAYS FROM GL/18/777, INDICATE TwE
CENTRAL LaB 1D ¥ any RE(DRD 3 w]TH RESPONSE,
anPalya FILE STORAGE «AS NOI WgOUESTED #OR
TH1S analLYSLIS, THE ANALYSIS wiLL =EsAIN
In IHE CENTRAL Lam FILE ONLY,




19

= TR"™ ABeovE CEEP )
€9 7 TTHUNITED STATES DEPARTMENT OF THE INTERIOR
(o-l;" 5EOLOGICAL SURVEY

CENTRAL LARORATORY. ALBANYs NEW YORK

WATER QUALITY ANALYSIS
LAR ID # 182027 R|ECORD # 61321

SAMPLE LOCATION: FILSON CR TRIBUTARY ASOVE MOUTH ABOVE SEZEP DISC
STATION ID2 05124992 LAT.LONG,SEQ.: 476957 0914030 00
DATE OF COLLECTION: BEGIN--760622 END=-- TIME==10640
COUNTY CODE: 075 PROJECT TDENTIFICATION: 462706100
DATA TYPE: 2 SOURCES SURFACE WATER GEOLOGIC UNIT:
COMMENTS:
COLL BY R SERRISFORD & S LUNDEEN FROM TRIBUTARY ABOVE POINT
WHERE SEEP DISCHARGES INTO TRIBUTARY

A1R TEWP (DEG ©) 26,0  MAGNESIUM TOTAL USGS MG/L
AL<oTOT (AS CACO3)  MG/L 13 PH FIELD
3ICARBONATE MG/L 16 POTASSIUM TOTAL USGS MG/L
CALCIUM TOTAL USGS  MG/L 4.0  RESIDUE SUSPEN 110C MG/L
CARBON DIOKIDE MG /L 26 SODIUM TOTAL USGS  MG/L
CARBONATE MG/L 0 SP. CONDUCTANCE FLD
COLOR 260 SULFIDE TOTAL MG/L
IRON TOTAL uG/L 860 TURBIDITY (JTU)
: WATER TEMP (DEG C)
- CATIONS ANIONS
(MG/L) (MEO/L) MG/L)
. BICARSONATE 16
. .. CARBONATE 0
ToTaL TOTAL

Lok —NY]

[ ~N
Rt P =~ QRN

® ° e o o
N W W

(MEQ/L).
0263
0.000

0.262

MAIL TO MINN 8CODE: 27
SCHEDULES USED: 271 0 0 0
TOTAL PARAMETERS:. 19 HCODE = 0
COST OF ANALYSIS $ 37.80 DOP==770516
SUBMIT CORRECTIONS TO CENTRAL LAB WITHIN
15 DAYS FROM BELOW STAMPED DATE. INDICATE
CENTRAL LAB ID # AND RECORD # WITH RESPONSEe
WRD=QW FILE STORAGE WAS NOT REQUESTED FOR
THIS ANALYSIS. THE ANALYSIS WILL REMAIN
IN THE CENTRAL LAB FILE ONLY.

P



TRIR Abtove SEEP

i.‘!!TFD STATES NEPARTMENT OF THE. INTERINR
A - GEOLOGICAL SURVEY N
V- 22-: ‘NTRAL LABURATORY, NENVER, COLORANRQ

nATER GUALITY ANALYSIS
LAy [N ¥ 18540k RECCKD # 2061y

.

SAMPLE 1 0CaTTANg FIL SN CR, TRIAUTARY ARQVE MOYTH BRUVE SEEP CISC ~ATL, TN ST PALL N

STAYINN 1D, 05124902 LAT LONG,SEN, 1 474957 0914030 00 SCHENULES USEDY 437 a 0 0

DATE OF COLLECTIONG BEGINew760622 ENDue TiMEwaingo NUMHER OF NETERMINATIONSE 9 HCODE = 0

STavtE COoDEg 27 COUNTY CNDEg 075 PROJECT IDENTIFICATIOND 4uP704100 COST 0F ANALYSIS & 76,99 BILLING CODEs 27

DATA TYPpg P SNURCES SURFACE wATER GEOLNGIC UNITg ' SUBMIT CORRECTIONS TUO THME OLNVEKR CENTRAL LAB

COMMENTS, ‘ . WITHMIN §5 DAYS FROM 01/08/77, INODICATE THE
£OIL AY R _RERRISFORD AND S,LUNDEEN FROM TRIBUTARY ABNVE BOINT wHERE CENTRAL LAB ID & AND RECORD # wlTH RESPONSE,
SEEP DISCHARGES INTQ YRIBUTARY ) } . #WDeGm FILE STORAGE wAS NOT REOUESTED FOR

TH1S AMALYSES, THME ANALYSIS “ILL HEMAIN
In TwWe CEnPRAL LAp FILE UNLY,

AIR TEXP (DFG C) 24,0 NICKEL TOTAaL aaGhk uG /L 19
can=fy”® TOTAlL AAGHk UG/l < 0,01 PH FTELD b0
COPPER TOVal AAGF uesL 35 SP, CONDUCTANCE FLD 26
Lkad TUTal &A4GF uGsL 0,4 wATER TEMP (DEG €) 16,5

ZINC TOTAL AAGF UG /L 3.6




i 1

ee® THIS AN.. _(S HAS PREVIOUSLY BEEN APPROVED AND TRANSMITTEN RJT THESE PARAm‘.cés HAVE BEEN UPDATED SINCE THAT TRANSMITTAL ees
LaB ID # 1R2027 RECORD # 61321 (ASSOCIATED CALCULATIONS HAVE ALSO BEEN UPDATED)

CUdE PARAMETER NAME CODE PARAMETER NAME CODE PARAMETER NAME CODE PARAMETER NAME
8 RICARBONATE




“TRIG  “ovE <EEP

¢ o NITED STATES DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

7 -T7=7%

CENTRAL LARORATORY, ALBANY. NEW YORK

WATER QUALITY ANALYSIS
LAR ID # 197039 RECORWD # 66073

SAMPLE LOCATION: FILSON CR TRIBUTARY AROVE MOUTH ABOVE SZEP DISC
LAT.LONG,SEQ.$ 474957 0914030 00

STAaTION ID: 05126992

DATE OF COLLECTION: BEGIN=-«760707 END--

COUNTY CODE: 07S

DaTa TYPE: 2 SOURCES SURFACE WATER

COMMENTS:

TIME--1025

PROJECT IDENTIFICATION: 4642704100

GEOLOGIC UNIT:

COLL RY R BERRISFORD & S LUNDEEN FROM TRIBUTARY ABOVE POINT
WHERE SEEP DISCHARGES INTO TRIBUTARY CS®25

aIR TEMP (DEG C)

alL<,TOT (AS CACO3) MG/L
8ICARBONATE MG/L
CALCIUM TOTAL USGS MG/L
CARBON DIOXIDE MG/L
CARBONATE MG/L
COLOR
IRON TOTAL UG/L
- CATIONS
(MG/L)

ToTAL

(MEQ/L)

MAGNESIUM TOTAL USGS
PH FIELD

POTASSIUM TOTAL USGS
RESIDUE SUSPEN 110C
SODIUM TOTAL USGS
SP, CONDUCTANCE FLD
SULFIDE TOTAL
TURBIDITY (JTU)
WATER TEMP (DEG C)

&aNIOo
L]

BICARBONATE 1
CARBONATE

MG/L
MG/L
MG/L
MG/L

MG/L

NS
G/L)
6

0

TOTAL

® o ©
=5 U

Lol W

SrrWO ODRPN
® e

o [+ -] ("]

(MEQ/L)
00,263
0.000

00262

MATL TO MN ACODE: 27
SCHEDULES USED: 271 0 0 0
TOTAL PARAMETERS: 19 HCODE = 0
COST OF ANALYSIS & 37.80 DOP==-770516
SURMIT CORRECTIONS TO CENTRAL LAB WITHIN
15 DAYS FROM BELOW STAMPED DATE. INDICATE
CENTRAL LAB ID # AND RECORD # WITH RESPONSE.
WAD-0wW FILE STORAGE WAS NOT REQUESTED FOR
THIS ANALYSISe. THE ANALYSIS WILL REMAIN
IN THE CENTRAL LAB FILE ONLY.




®@® THIS AN.. LIS HAS PREVIOUSLY REFN APPROVED AND TRANSMITTED BJT THESE PARA-. (ERS HAVE BEEN UPDATED SINCE THAT TRANSMITTAL @se

CUDE
8

- N

LAB ID ® 197039 RECORD # 66073 (ASSOCIATED CALCULATIONS HAVE ALSO BEEN UPDATED)

PARAMETER NAME CODE PARAMETER NAME CODE PARAMETER NAME CODE
BICARBONATE

v

PARAMETER NAME

PEEE R

2B



TKIB AGovE TECR

NNTTED STATES DEPARTFNT OF THE INTEFWRINR
; GEOLOGINAL SURVEY
\ 7é CENTRAL LARQRATURY, DENVER, COLORAPN
"7’-7 wATEN WUALITY awALYSIS
LaB ID & 1994nT7 KRECORD # US62A

SAMPLE 1OCATIONy FIILSON CR, TRIBUTARY ARQVE ™OyTH ARQVEL SEEP NISC
STatinN IRy n51p0092 Lav ,LONG SEQ, 8 a7u9%7 nqiunin a0
DATF oF COLLECTIONG BEGINew7&N707 ENDee TIMFeain?y

STATE CrDEg 27 COUNYY CNDEg 075 PROJECT 1DENTIEICATIONG 402700100
DaTA TVPEg 2 SOUPCEg SHRFACE waTER GEOLNGIC uniTe

comuenTgg

COLL RY B REQRTSEORD AND S LUNPDEEN FROM TRTIRUTARY aBOVE POTNT wHERS

SEEP DISCHARGER INTD TRIRUTARY

AIR TFHD (NEG C)H 20,6 NICKEL TO0Tal aaGF UG /L
CADYINM TNTAL aAGF UG /L 0,01 PH FTELD
COPPED TOTAL &4GF UGsL 18 8P, CONDUCTAMCE FLD
LEAD TUTAL aaGk uG/L 0,2 waTER TEMP (DER C)
ZINC TOTAL 4AGF UG/L

21
b4

30

16,0
2.°

MAIL TN ST PAUL MINN

SCHENULES USEDI 0 o 0 0

NUMBER OF DLTELRMINATIONSY § =CODE = O

CO81 OF anaLYSIS & 0,25 BILLING CODES 27

SUBMIT CORRECTIONS 10 THE DENVER CFNTRAL LAB
WlITHIN 15 DAYS FROM 02/04/77, 1INDICATE TME
CENTRAL LAB ID & AND RECOURD # w]lTW RESPUNSE,

=wRDefw FILE STORAGE wAS WNOT WREQUEFSTED FOR
THIS ANMALYSIS, THE ANALYSIS will REMAIN
In THE CENTRAL LAB FILE OwnlY,

e B



T

7RIB  OVve <CEEP
- / TTE0 STATES DEPARTMENT OF THE INTERIOR
{%-20- GEOLOGICAL SURVEY
' CENTRAL LABORATORY, DENVER, COLORADO

WwATER QUALIYY amaLvsls
Lag ID ® 205003 RECORD & 22707

$aMPLE LOCATIONg PILSON CR, TRIBUTARY AAOVE MOUTH aHOVE SEEP DISC

STATION [Ny 05120992  LAT,LONG,SEQ,8 474957 0914030 00

DATE NF COLLECTION; BEGINe=760720 ENDos TIMEs=1000

§7aYE CODEy 27 COUNTY CODEs 075 PROJECT IDENTIFICATIONG 442704100

DATA TYPE; 2 SOURCEg SURFACE WATER GEOLOGIC UNITy

COMMENTYy
COLL RY R, RERRISFORD AND S,LUNDBEN FROM TRIBUTARY ABOVE POINT WHERE
QEEP DISEMARGES INTO TRIBUTARY, 8MALLOw wATER MADE SAMPLING OIFFIC,

aiq TEMP (OFG €Y 22,0 MAGNESIUM TOTAL USGS MG/L
alx, 70T (4§ €CACOS)Y G /L 11 PH FIELD
BICaRAUNATE MG /L 13 POTASSIUM TOTAL USGS HMG/L
CaLciu™ vOoTalL USGS MG /L 4,2 RESIDUE .SUSPEN 110C ®™MG/L
CavBON DINXIDE MG /L (1] 80DfuM TOVAL USGS LIV4N
CARRONATE KG /L, 0 8P, CONDUCTANCE FLD
COLOR 360 SULFIOE TovaL MBIL
jRoN TOYVAL uesL 1600 TURBIDITY (JTW)
WATER TEMP (DEG C)
CATIOwS ANIONS
(L17/8] (HEQ@/L) (MGIL)
BICARBOWATE i3
CARBONATE [}
7074l To7AL

-

A
/R A

s

P A .- ]
L] L ]
e L

®
>

(MEQ/L)

0,210

0,000
0.213

MAIL 7O ST PAUL ™N

SCHEDULES USEDI 271 0 0 L]

NUMBER OF OETERMINATIONSS 15 HCODE 2 O

€COST OF ANALYSIS § 37,80 BILLING CODEs 27

SURMIT CORRECTIONS TO THE DENVER CENTRAL LAB
wITHIN 1S DAYS FROM 08/25/76, INDICATE THE
CENTRAL LAB ID # AND RECORD # w]TH RESPONSE,

WRDeQw ¢ ILE STORAGE wAS NOT REQUESTED FOR
THIS ANALYSIS, THME ANALYSIS wilLlL REMAIN
IN THE CENTRAL LAB FILE ONLY,

T

e



}. above Bglk Sample

UNTTED STATES DEPARTMENT OF THF INTERIOR
7(0 GEOLOGICAL SURVEY
YLD 2% CENTRAL L&4RORATORY, DENVER, COLORADO
wdTER QUALTTY ANALYSIS
L4B 1D ¢ 205003 RECORD & 22707

SAMPLE LOCaTIONg FILSON CR, TRIBUTARY AROVE MOUTH 4HOVE SEEP DISC

STaTION Ing f5124992 LAT LONG,SEQ, 8 474957 0914030 00

DATE OF COLLECTION; BEGINe=740720 ENNea TIMEea]000

STATE CODEg 27 €OUNTY CODF3 675 PROJECT INENTIFICATIONS 442704100

DATA TYPEy 2 SOURCEs SURFACE WATER GEOLOGIC uUnlTg

COMmENTS,
COLL BY R, RERRISFORD AND S,LUNDEEN $ROM TRIBUTARY ABOVE POINT WHERE
SEEP DISCHARGES INTO TRIRUTARY, SWALLO» wATER MADE SAMPLING DIFFIC,

AlR TEMP (DFG CY ‘ 22,0 MAGNESIUM TOTAL USGS MG/L
alx, TOT (as Cacoy)y uG/L i1 PH FTELD
RICARAONATE MG /L 13 POTASSIUM TOTAL USGS MGsL
CALCIUM Toval USGS G /L 4g2 RESINUE SUSPEN 110C MG/L
CarBO~ DINXIDE MG /L 66 SODIuM TOYAL USGS MG/L
CARRONATE MG sL 0 5P, CUNDUCTANCE FLD
coLOR 360 SULFIVE TOTAL HG /L
jrow tOTVAL uGsL 1600 TURBIDITY (JTU)Y
WATER TEMP (DEG C)
- CATIONS ANIONS
(HG7L)Y (®egQ/s/L) (MG/L)
RICARBONATE 13
CARBONATE [}
TovaL TOTAL

(MEQ/L)
0,214
0,000

0,213

MAIL TO ST PAUL MN
SCHEOULES USEDI 274 0 0 ()]
NUMBER OF ODETERMINATIONSE {5 HCODL & 0
COST OF ANALYSIS § 37,80 BILLING CoODE® 27
SURMIT CORRECTIONS TO THE DENVER CENTRAL LabB
WITHIN {5 DAYS FROM 08/2%/76, INDICATL THE
CENTRAL LAB [D & AND RECORD # w]lTH RESPONSE,
WRDe=Qw P ILE STORAGE wAS NOT REQUESTED FOR
THIS ANALYSIS, THE ANALYSIS wilLL REmAIw
IN THME CENTRAL LaB FILE ONLY,

=P



UNIYED STATES DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY ‘
CENTRAL LABORATORY, NENVER, CNLORAND

WwATER QUALITY aNALvVSIS
LAB 10 & 213600 RECORD # 25127

-

I SAMPLE LOCAYINNG FILSON ER, TRIRUTARY AT MOUTH ARNVE CULVERT
: STATION 1Ny A%120993 LaY LONG SEQ,8 uTu957 n9§un30 00

DATE NF CNLLECTION; BEGINew760720 ENDow TiMFsabQis

STATE CPDEg 27 COUNTY CODEg 075 PPOJECT IDENTIFICATIONG 442704100

DAYTA TYPEg 2 SOURCEp SURFACE WATER GEOLOGIC UNIT:

COMMENTS g :
COLL BY 8,LUNDEEN AND R, BERRISFORD IMMED, ARDVE CULVERT ON BPRUCE
RD, MINIMAL FLOW, MARD TO SaMPLE wITHOUT STIRRING UP BOTTOM SEDIMENT -

4IR TFH® (DFG C) 22,0 NICKEL TOTAL a8GF UGsL 27
CAD™INM TNTaL AAGE  UG/L ¢ 0,01 PH FIELD 5,9
COPPER YOTAL AAGF UssL 25 8P, CONDUCTANCE FLD 37
LEaD 70vaL 84aGP uG/sL 0,4 wATER TEMP (DRG €) 19,0
2IMC T074L AAGPH uGsL 2.2.

. po \})@O

MAJL TO ST PAUL uN
SCHEDULES USEDs 437 0 0 0
NUMBER OF DETERMINATIONS) 9 HCODE & O
COST OF ANALYSIS $ 76,99  BILLING CODES 27
8UBMIT CORRECTIONS TO THE DENVER CENTRAL LAB
WITHIN §S DAYS FRO™ 02/26/71, INDICATE THE
CENTRAL LAB ID # AND RECORD # W]TH RESPUNSF,
WRD=AW FILE STORAGE wWAS NOT RERUESTED FOR
THI8 ANALYSIS, THE ANALYSIS wllLlL REMAIWN
IN THE CENTRAL LAB PILE ONLY,

—




h. ’bCJO' ) ‘z;“,)<

mple St oY

ulver

UNITED STATES DEPARTMENY OF THME INTERIOR

GEOLOGICAL SURVEY

7-20-76

CENTRAL LABORATORY,

DENVER, COLORADO
wATER QUALITY ANALYSIS

L&B 1D & 205002 RECORD # 22705

Sa«PLE LOCATIONg FILSON CR,
STATINN Ny 05124993

DATE OF CONLLECTIONG BEGINew760720

TRIRUTARY AT MOUTH ABOVE CULVERY

LAY LONG,SEQ,3 474957 0914030 00

ENDow TIMEe=0915

STaTt CNOEy 27 COUNTY CODFy 075 PROJECT JOENTIFICATIONg 4u2704100
DATA TYPEy 2 SOURCE3 SURFACE wATER

CNuHENTS;

COLL BY S,LUNDEEN AND R,BERRISFORD IMMED, aBOVE CULVERT ON SPRUCE

GEOLOGIC UNITY

R0, MINIMAL FLOw, WaRD TO SAMPLE WITHOUT STIRRING UP BOTTOM SEDIMNT,

alr TEMD (DEG €)Y
alk, 70T (as €ACO3) MG/L

RICARRUMATE MG/sL
caLcIuM TOTal USGS © MG/L
gaeaun DIOXIDE He/L
CARAONATE MG/L
COLOR
jepn TOTAL uG/L
CATIONS
(MG/7L)
TOvAL

22,0
16
19
S,0
6
0
a20
3100

(MEQ/LY

MAGNESTUM TOTAL USGS MG/L
Ph FIELD

POTASSIUM TOTAL USGS MG/L
RESINUE SUSPEN 110C MG/L
SODIU™ TOTAL USGS MG/L
SP, CONDUCTANCE FLD
SULFIDE TOTAL MG/L
TURKIDITY (JTUY

WATER TEMP (DEG C€)

ANIONS
{(MG/L)
AJCARBONATE 19
CARBONATE ]

TO0TAL

- wt
ON—= = NWDIDAE
° e e
) 0.

w
®
N

=
o
>

(MEQ/L)
0,312
0,000

0,311

MAIL TO ST PAUL ™N
SCHEDULES USEDS 271 0- Q 0
NUMBER OF DETERMINATIONSSE 15 HCODE & 0
COST OF ANALYSIS $ 37,80 BILLING CODES 27
SURMIT CORRECTIONS 70 THE DENVER CENTRAL LAB
WITHIN {5 DAVS FRO® 08/25%/76, INDICATE THE
CENTHAL LAaB ID # AND RECORD # w]TwM RELSPONSE,
WRDwGw FILE STORAGE wAS NOT WEQUESTED FOR
THIS ANALYSIS, THE ANALYSIS wilLlL REMAIW
IN THE CENTRAL L4B FILE ONLY,




TR AT CuLveRT
176D STATES DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY
CENTRAL LARORATORY, DENVER, COLORADO

25
7-20~7s.

WATER QUALITY ANALYSIS
L4B 1D ® 205002 RECORD ¢ 22705

SAMPLE L OCATIONg FILSON CR, TRIRUTARY AT MQUTH ABOVE EULVERT
STATINN Ing 65124993 LAY LONG,SEQ, 8 470957 0914030
DATE OF COLLECTION) BEGINee780720 ENDes 1IME=0915
§Tavt CNDEy 27 COUNTY CODEs 075 PROJECT IDENTIFICATIONY gu27
DATS TYPEg 2 SOURCEg SURFACE wATER GEOLOGIC Un]Ty
CNMMENTS

COLL BY $,LUNDEEN AND A, RERRISFORD IMMED, ABOVE CULVERT ON SPRUCE

00

04100

PO, MINIMAL FLOw, HARD TO SAMPLE wITHOUT STIRRING UP BOTTOM SEDIMNT,

alr TEHP (DEG €Y 22,0 MAGNESIUM TOTAL USGS
ALk, 70T (a8 CaCOYY MG /L 16 PH FIELD
BICARRUM ATE MG /L 19 POTASSIUM TOTAL USGS
caLciu® TOTaL USGS MG/L S,0 RESINUE SUSPEN 116C
CaRQ0ON DIOXIDE MG/ L SQDIUM TOTAL USGS
CARARONATE MG/ 0 $P, CONDUCTANCE FLD
COLOR 420 SULFIDE TOTAL
10N 70Tl UG/ 3100 TURBIDITY (JTU)
. WATER TEMP (DEG €)
CATIONS ANION
‘(MesL) (MEQ/LY (MG
BICARBONATE 19
CARBONATE [}
TOvAL

mG/L
MG /L
HG/L
MG /L

nesL

8
/L)

T07AL

34

(MEQ/L)
0,312
0,000

00311

MAIL TO ST PauL “wn
SCHEDULES USEDY 274 0 0 [
NUMBER OF DETERMINATIONSG 1S HCODE = 0
COST OF ANALYSIS & 37,80 BILLING CODES 27
8UBMIT CORRECTIONS TO THE DENVER CENTRAL LAB
HETHEIN {5 DavS FROM 08/25%/76, INDICATE THE
CENTRAL LAB 10 ®# AND RECORD # wITH RLSPONSE,
#R0=Qw FILE STORAGE wa3 NQY REQUESTED FOR
THIS ANALYSIS, THE ANALYSIS wlLL REMAIN
IN TWE CENTRAL LA8 FILE ONLY,

C g s e
ST ke B AT

S




.  TRIB AT CULvEkT

UNTTED STATES NEPARTMENT OF THE LIRTERINR
GFOLOGICAL SuRvVEy
¢ ,,uj-‘749 CENTRAL | 8RURATORY, DEWVER, COLORAND
wATER QUALITY AMBLYSIS
LAR IND # (99WAR RECNRD & uxedn

SAMPLF LOCATINANg FILSNN (R, TRIRUTARY AT MOUTW ABDVE FULVERY
STatlon (ng ng124dQ0} LAY LONG,SFR, 1 470957 n9{unsn no
DATE P COLLLCTIONE HEGINeeT760707 ENDeoe Timntweln00
STaTt CnDtg 27 COUNTY CODEg 075 PROJECT IDFNTIFICATIONS 002706100
Data YYPFg ? SNURCFg SURFACL w~ATER GECLOGIC UMITS
couvenT s
COLL RY R RERNISFORD aND § LUNDERN I™MED ARNVE. CULVERT 0OW SPRUCE RO

AIR TFMP (DFG C) 20,0 NICKEL 70T4L 4aGF = UBJL 24
CADMIN® TOTAL AAGF UG/sL < 0,01 ~PH FIELD [
COPPER TOTAL AAGF UG /L 22 SP, CUNDUCTANCF BLD 36
LEAD TUTAL 8aRF UG /L 0,3 waTeR TEMP (DER C) 16,0
' ZINC TOTAL 84GF UG/L 2,4

MAIL TN ST PAUL HINN
SUHENULES NSED? 0 o 0 0
NUMBER (OF DETEWMINATIONST 9 HCODL = 0
COST UF ANALYSIS 9 0,25 BILLING COOBs 27
SURMIT CORRPECTIONS T0 THE DENVER CENTRAL LAad
w]THIN 15 DAYS FROM 02/00/77, INDICATE THE
CEnTRAL LAB ID & AND RECURD & w]Th RESPONSE,
wRDoNw FILE STORAGL wAS NDT REQUESTLD FOH
TH]S ANALYSIS, TWME ANALYSIS wllLlL Rtmalwm
In THE CENTRAL L&B FILE ONLY,




ea® THIS AN

RN

.5 HAS PREVTIOUSLY BEEN APPROVED AND TRANSMITTED RUT THESE PARA 5 HAVE BEEN UPDATED SINCE THAT TRANSMITTAL eeeo
LaB ID # 197037 RECORD # 66069 (ASSOCIATED CALCULATIONS YAVE ALSO oEEN UPDATED)

.

CODE SARAMETER NAME CODE  PARAMETER NAME CODE  PARAMETER NAME CODE  PARAMETER NAME
8 BICARBONATE

P




g
~  TRIE, AT CuLvE T
¢ " ITED STATES DEPARTMENT OF THE INTERIOR
— 3EOLOGICAL SURVEY
7-7- CENTRAL LABORATORY. ALBANYs NEW YORK

WATER QUALTTY AMALYSIS
LAR 1D # 197037 ECORD # 66069

SaMPLE LOCATIONS FILSON CR TRIBUTARY AT MOUTH ABOVE CULVERT
STATION 1b: 05126993 LAT.LONG.SEQ.: 474957 0914030 00
DATE OF COLLECTION: BEGIN==760707 FND=-- TIME==1000
COUNTY CODE: 075 PROJECT IDENTIFICATION: 4642704100
DATA TYPE: 2 SOURCE: SURFACE WATER GEOLOGIC UNITS
COMMENTS ¢

COLL BY R BERRISFORD & S LUNDEEN IMMED,

ABOVE CULVERT ON SPRUCE D CS®25

AIR TEMP (DEG C? 2040 MAGNESIUM TOTAL USGS MG/L
ALK«TOT (AS CACO3) MG/L 13 PH FIELD
JICANBONATE MG/L 16 POTASSIUM TOTAL USGS MG/L
CALCIUM TOTAL USGS MG/L 67 RESIDUE SUSPEN 110C MG/L
CARBON DIOXIDE MG/ 20 SODIUM TOTAL USGS MG/L
CARBONATE MG/L 0 SP. CONDUCTANCE FLD
COLOR 220 SULFIDE TOTAL MG/L
ERON TOTAL \ UG/L 1300 TURBIDITY (JTU)
WATER TEMP (DEG C)
CATIONS ANIONS
¢ (MG/L) (MEQ/L) (MG/L)
. BICARBONATE 16
CARBONATE
TOTAL TOTAL

~

n
e
0

6'1
0.1

lot
3.8
16.0

(MEQ/L)
04263
0,000

00262

MAIL TO MN BCODE: 27
SCHEDULES USED: 271 0 0 0
TOTAL PARAMETERS: 19 HCODE = 0
COST OF ANALYSIS § 37.80 DOP==770516
SURMIT CORRECTIONS TO CENTRAL LAB WITHIN
15 DAYS FROM BELOW STAMPED DATE., INDICATE
CENTRAL LaB ID # AND RECORD # WITH RESPONSE.
WRD=Q4 FILE STORAGE WAS NOT REQUESTED FOR
THIS ANALYSIS. THE ANALYSIS WILL REMAIN
IN THE CENTRAL LAB FILE ONLY.

ok



d \\!(’K

“T{TED STATES NEPARTMENT OF THE INTERIONR
) QA

. GEOLUGICAL SURVEY
;;’ b ’ ENTRAL | ARQRATORY, TNENVER, COLDRADD
ly\ ,Lt
6'1’ WwaTEW QUALTTY AMALYSIS

L&R IM & 185402 RECORD ¢ P20AOR

SAMPLE LOCATIONgG BILSON CR, TRIRUTARY AT MOUTH ABUVE CULVERT
STavInN Ing n5124993 LAT LUNG,SEQ, 3 474957 091¢03n 00
DATE NF COLLECTION; BEGIhNeal6hbe2 FNNeas TIMEae|nS

STATE CNREg 27 CUUNTY CODEs 075 PROJECT ICEMTIFICATIONS 442704100

DaTA TYPELy 2 SOURCF3 SURFACE walER GEOLOGIC UN]Ty
COM“ENTS

cOLL BY R, RERRISFORD AND S, LUNDEEN lMMED, AROVE CULVERT PN SPRUCE RD

alu TFMB (DEG C) 24,0 NICKEL TUTAL AAGF UG/L
canuiuM TOTAl AAGF  UG/L < 0,01 PH FIELD
COPPER TOTAL AAGF uG/L 34 S§P, CONDUCTAMCE FLP
LEan TOTal aanF uGsL 02 WwATEQ TEMP (NES C)
ZINC TOTAL AAGF uG/L

F

MalL TO ST PARL N
SCHENMULES LSENS 437 0 0 0
NUMBER OF DETERMINATIONST 9 RCONE = O
COST OF ANALYSIS & 76,99 BILLING CODED 27
SUHBMTT COKRECTIONS T0 THE DENVER CENTRAL LAB
WITHIN 15 DAYS FRO™M 01/08/77, INDICATE THE
CENTRAL LAR 1D & AND RECORD # wITHW RESPONSE,
wRBelw FILE STORAGE #wAS NOT REQUESTEOD FOR
THIS AMALYSIS, THE ANALYSIS wILL REMAIN
In Tok CENTRAL LAB FILE ONLY,




B e

o RIB AT CuLveRT

5 , TTTTTED STATES REPARTYMENT OF THE INTERIOR
7 GEOLOGICAL SURVEY
: J;Lilo— TRAL LARORATORY, NEMVER, COLORANOD

wATER QUALITY ANALYSIS
IL&B 1D & 14Puis RECHRN 2 16365

S4MPLE INCATINNg FILSNN CR TRIBUTARY AT MCUTH ABQVE CHLVERT
STatvIoN 190y 05120993 LaT LUNG,SEW, 3 474957 na1anldn 0o
DATE NF COLLECTIONG BEGINe«760520 ENNeew TIMEe=1AZN
STATE CNREy 27 COUNTY CODEg 075 PRNJECT IDENTIFICATIONG wul70aing
DATa TYPEg 2 SNURCE SURFACE wWATER GEOLOGIC uNiTy
CRMMENT S .
COLL Y R BLRRISFORD aND § LUNDEEN IMMED, AROVE  CULVERT ON SPRUCE RD

.

air 1FMP (DFG C) 18,0 NICKEL TOTAL AAGH UG/L i9
CAO™IU™ TNTaL AAGF  UG/L 0,02 Ph FTELD Se7
CNPPER TOTAL &AGF uG/L 28 SP, CONDUCTAMCE FLD 36
LEAD TUTAL aaGF UG /L 0,7 “ATER TEMP (DEG C) 10,0
ZING TOTAL A4AGF uG/L 6,2

mall TN ST PAUL “IAN
SCHENUIES wdk0E w37 n 0 0
KUMHFR QF DLTERMINATIONSY 9 HCUDE = 0
COST QOF aNaLYSIS § 70,00 BILLING CODEY 27
SUHMTT CORRECTIONS TO THWE OBENVER CENTRAL LAB
«ITHIN 15 DAYS FROM 01/08/77, INDICATE THE
CENTRAL LaB ID & AND HECORD # Ww]lTH RESPONSE,
“RNeRa FILF STNDRAGE WAS NQT REQUESTEL FQR
THIS ANALYSIS, THr AMALYSIS wilLl REMAIwN
Th THE CENTRAL LAB FILE OnLY,




T

S

. oy

b be

hove

5.$

J

0-T¢

‘e S;*L’_l UNLIED STATSS PEPARTRMENT OF THE INTEM v~ o
lu‘ s;&rnp ‘e 4

Lu

‘ REOLOGTCAL SURVEY / N
CFNMTWRAL LARORATORY, ALRANY, NFW YOWK

WATFR QUALTTY ANALYSIS
LAR ID o Je3)SF QECHVL o 4A320

SavwLE LOCATION: FTLSOM CP TRIRUTARY AT MOUTH AROVF CULVEWT
STATION ID3 NS1749913 LAT.LONGGSFN, 2 4763957 n916030 0N
DATE OF COLLECTION: RFGIN==76052n0 END=-=- TIMF==103D
CounTY CODE: 075 PRPN.JECT TDENTIFICATION: 462706100
DaTa TYPFS 2 SOUKRCE: SIRFACE WATER GFNLOGIC UNTTS
COMMENTS:

COLLECTEN RAY P HFRRISFNRY & S | UNDFEN

IMMED AHOVE CULVFRT On SPRUCE RD CS$=9

Y

81X TEMP (DFG C) - 18,0 MAGNFSTUM TOTAL USGS MG/L
ALX«TOT (AS CACO3) MG/L 7 PH FIELD

RICL~EBONATE MG /L Q POTASSIUM TOTAL 1ISGS MA/L
caLCIUM TOTaAL USGS MG/L 3.0 PESIDUE SUSPEN 110C MG/L
CA<RON DIOXIDE MG/ 26 SODTUM TOTAL USRS MG/ZL
CARKINATE MG/L 0 SP. CONDUCTANCF FLD

COLOR 150 SULFIDE TOTAL MG/L
IRON TOTAL us/L 49n TURRIDITY (JTU)

WATER TEMP (DEG C)

CATIONS aNINMS
(MG/L) (MEQ/LY YR
) BICARRONATE Q
CARBONATE . 'n
ToTaL TOTAL

o e o
-y

w
DOV P = WD NN
° .
J -

—
)
-]

(MFO/L)
n.13?
0.000

S E

/""\\
JUN 23 Y76
MATL TO MINN
SCHEDULFS USFD: 271 n n 0
NUMRE® OF NFETEWMIMATIONS: 18 HCODF = N
COST OF ANALYSIS & 37,RN0 ‘NUP==THNAP2

SURMIT CORWECTINMS TO CFNTRAL LAR wITHIN
15 DAYS FROM BELOW STAMPED NATE. INDICATE
CENTRAL LAR ID # AND PECOPD 8 WITH RESPONSF,
WRN=Ow FILF STORAGE waS NNT REQUESTED FOR
THIS ANALYSIS. THF ANALYSIS WILL REMAIN
IN THE CENTRAL LAR FILE ONWLY.




1B AT CuLVENT

.= 77'ITED STATES DEPARTMENT OF THE INTERIOR
\ GEOLOGICAL SURVEY
3;,55.17[, NTRAL LARDRATORY, NENVER, COLORADO

wATER QUALITY ANALYSIS
LAB ID # 129025 RECORD # 13330

$a%PLE LOCATIONG FILSON CR TRIBUTARY 4T MOUTH ABOVE CULVERT
STaTION 1My 05124993 LAT,LONG,8EQ, 8 474957 0914030 00
DATE OF COLLECTIONG REGINee76£0505 ENDee TIMF==0915%
STATE CODEg 27 COUNTY CODEg 075 PROJECT IOENTIFICATION: 4427043100
DATA TYPE) 2 SOURCES SURPACE WATER GEOLOGIC UNITg
COmMMENTS
€OLL BY J R&MQUIST, § LUNDEEN, R BERRISFORD IMMEDIATELY ABOVE
EULYFRY ON SPRUCE RO

als TEMP (DEG C) 2.0 MAGNESTIUM TOTAL USGS MG/L
aL¢,TNT (45 CACO3)Y MG/L 8 NICKEL TOTAL AAGF uG /L
BIZARRONATE MG/L {10 PH FIELD
CapMIUM TOTAL AAGF UG/L 0,02 PUTASSIUM TOTAL USGS HMG/L
caLciu® 10Tal USGS MG /L 3,4 RESIDUE SUSPFN 110C HMG/L
CalRUN DIOXIDE MG/l 32 SODIUmM TOTAL USGS MG/L
CASAONATE MG /L 1] $P, CONDUCTANCE FLD
CCLAR . 130 SULFIDE TOTAL MG/L
cCPPER TOTAL AAGF uG/sL 22 © TURBIDITY (JTV)
§e0N TOTAL UG /L 460 WATER TEMP (DEG C)
LEaD TOYaL &AGF UG/l < 0,2 ZINC TOTAL AAGF uG/L
b
CATIONS ' . ANTONS
(MG2L) (MEQ/L) (MG/L)
BICARBONATE 10
CARBONATE 0
TOTAL ) TOTAL
: R

oo -
e o [
@ Wi~ (-}

W
Ul U E—=RI OV WL
°

&=

-0

“(MER/L)

0,164
0,000

0,164

MAIL TO 3T PAUL MINN
SCHENULES USEDE 278 0 0 0
NUMBER OF DETERMINATIONSS 20 HCODE = 0
COST OF ANALYSIS $ 107,80 BILLING CODES 27
SUBMIT CORRECTIONS 10 THE DENVER CENTRAL LAB
WITHIN {5 DAYS FROM 12/16/76, INDICATE THE
CENTRAL LAB ID # AND RECORD # WITH RESPONSE,
WHD=0Ow FILE STORAGE WAS NOT REOUESTED FOR
THIS ANALYSIS, THE ANALYSIS WILL REMAIN
IN THE CENTRAL LAB FILE ONLY,

r,»\'



NICHEL TOTAL AAGF uGsL 26
CaDMIUM TOYAL AAGF  UG/L 0,00 P FIELD . 5,5
CNPPER YOTAL AAGH UG/L 19 8P, CONDUCTANCE FLD 31
LEaD YOvaL aaeF UG/ 0,5 waTEQ TEMP (DEG €) 18,0
ZINC TOTAL 4AGP uGsL 6o0,
‘ ‘QP %?)§$
P

GEOLOGICAL SURVEY
CENTRAL LaRpRATORY, DENVER, COLORADO

WATFR QUALITY anaLvsls
L4B 1D & 213005 RECORD & 25129

SAMPLE LOCATINNY FILSON CR, TRIRUTARY ARQVE MOUTH AROVE SEEP D[SC

STaTInN 1Dy 05124992 LAT LONG,SEQ,§ 4Tu957 n91dn30 no

DATE NF COLIECTTIONg BEGIN=2760720 ENDee TIME=e{N00

8747k CANEg 27 COUNTY CNDEg 075 PROJECTY IDENTIFICATIONG 442704300

Dava YVPgy 2 SOURCEs SURFACE wWATER GEOLUGIC UNITs

COMMENTS . '
COLL BY R, RERRTSFORN AND §,LUNDEEN FROM TRIRUTARY ABOVE POINT WHERE
SLEP DISCHARGES 1NTO TRIAUTARY, SHaALLOwW ulf;ﬂ MADE SaMPLING DIFFIC,

-atR TEHMP (DFG C) 22,0

' UNTTED STATES DEPARTMENT OF THE INTERINR N

MAIL TO 87 PAUL MN

SCHEDULES USED® 437 .0 -0 0

NUMBFR OF DETERMINATIONSE 9 HCODE 8 O

COST OF ANALYSIS 8§ 76,99 BILLING CODOEs 27

SUBMIT CORRECTIONS TO THE DENVER CENTRAL L&B
WITHIN {5 OAYS FROM 02/26/77, INDICATE THE
CENTRAL LAB 10 # AND RECORD & WITH RESPONSE,

" WRD=QW FILE STORAGE wAS NOT HEQUESTED FOR

THIS ANALYSIS, THE ANALYSIS WILL REMAIN
IN THE CENTRAL LAB FILE ONLY,

)



7 2 AT CuLvECT

"TED STATES DEPARTMENT QF THE INTERIOR
5 7l GEOLOGICAL SURVEY
Y4137l _gntral LABORATORY, DENVEK, COLOKADOD

WATER QUALITY ANALYSIS
LAB ID ¢ 107004 RECORD # 8353

SaMPLE LOCATINNG STATION NUMBER 2 BULK SAMPLE SITVE
STATION IDg 470056001403902 LAY ,LONG,SBQ, 3 474956 0914039 02
DATE OF COLLECTYIONG BEGINwo7604(3 ENDe= TIMFo20945
SYAYE CODEg 27 COUNTY CODEy 075 PROJECT IDENTIFICATION 442704100
DATA TYPEy 2 SNURCEs SURFACE WATER GEOLOGIC UNITS
gamueuTsy
COLL BY J RAMQUISY AS A SURFACE GRAD SAMPLE IMMEDIATELY ABOVE
CULVERT NN SPRUCE ROAD

AIR TEMP (DEG C)I 18,0 MAGNESIUM TOTAL USGKS MG/L

alLk,70T (4S5 CACO3Y MG/L i0 - NICKEL TOTVAL AAGF uG/L

RICASRONAYE MG /L 12 PH FIELD

CADMIUN TOTAL AAGF uG/L 0,08 POTASSIUM TOTAL USGS MG/L

caLelum vora, USGS MG/L 3.5, RESIDUE SUSPEN §10C HMG/L

€4q80N NYAXIDE MG /L 38 80DIuUM TOTAL USGS MG /L

cnnsoufrs LI-¥I% 0 8P, CONDUCTANCE FLD

coLOoR 100 SULFIDE TOTAL MG/L

COPPER TOTAL A&AGF uG/L 19 TURBIDITY (JTU)

IRON TOVAL UG/t 510 WATER TEMP (DEG €)

‘LEAD TUTAL 44GP . UG/L 164 ZINC TOTAL AAGF UG/sL

CATIONS ANIONS
(M6sL) (MEG/L) (MG/L)
BICARBONATE ie
CARBONATE 0
T0TAL T074AL

(MER/L)

0,397
0,000

0,497

MAIL TO ST PAUL MINN

BCHFPULES USEDE 271 0 0 0

NUMBER NF DETERMINATIONS 20 HCODE = 16

COST OF ANALYSIS § 107,80 BILLING CODEs 27

SUBMIT CORRECTIONS TO THE DENVER CENTRAL LAB
“ITHIN 15 DAYS FROM 09/04/76, INDICATE THE
CENTRAL LAB ID # AND RECORD # WITH RESPONSE,

wWRD=QW FILE STORAGE WAS RENUESTED AND THE
STATION MEADING INFORMATION IN TWE WRD STATION
WEADER FILE WAS SUBSTITUTED HERE,PLEABE CHECK,

e pone

I

R



<EFP

“TED BTAVES DEPARTMENT OF THE INTER]IOR
GEOLOGICAL SURVEY

4’]5'7é .«NTRAL LABORATORY,

DENVER, COLORADOD

wATER QUALITY ANALYSIS
L8 0 ¢ 107002 RECORD & 8355

SAMPLE LOECATIONg STATION NUMBER | BULK SAMPLE SITVE
STATION INPg 6749560918030901%

DAYE °F COLLECTIONS BEGINw=760413
ST4YE CODEj 27 COUNTY CODE3 075 PROJECT IDENTIFICATIOND 442704100

LAY, LONG,BEQ, 5 474956 0914039 01

DAava TYPER 2 SOURCEs SURFACE WATER

comwENTSy

ENDaw TIMEe={025

GEOLOGIC UNIT

coLL BY J RAMQUIST, S LUNDEEN, AND R BERRISFORD FROM DUG SUMP MOL
4BOUT 1an FT BELOW BOTTOM OF SLOPE AT BULK SAMPLE SITE

AlR TEMP (DEG C)

ALK, 70T (45 €ACNY) MG/L
BICARBONATE MG/L
CaDMIUM TOTAlL AAGF uG/L
CALCIUM TNYaL USGS MG /L
C4aP30% NIOXTOE MG L
CARBONATE ¥G/L
caLor
COPPER TOTAL AAGF UGsL
IRON TO07aL uG/sL
LEAD TOYalL aaGFK uG/L
CATIONS
[L1-7]®]
ToTAL

16,0
118
144

2,8
84
17
0
60
360
@500
160

(HER/LY

MAGNESTUM TOTAL USGS MG/L
NICKEL TOTAL AAGF UG/L
PH FIELD

POTASSIUM TOTAL USGS MG/L
RESIDUE SUSPEN {10C MG/L
80DIUM TOTAL USGS MG/
§P, CONDUCTANCE FLO .
SULFIDE TOTAL HE/L
TURBIDITY ¢JTU)

WATER TEMP (DEG C)

ZINC TOTAL AAGF UG/t
ANIONS
(MGsL)
BICARBONATE 144
CARBONATE L}

TOTAL

(HMEQ/L)
2,361
0,000

2,360

MAIL TO ST PAUL MINN

SCHEDULES USEDt 273§ 0 0 0

NUMBER OF DETERMINATIONS:I 20 HCODE 3 {6

€CO8T OF ANALYSIS & 107,80 BILLING CODEs 27

SUBMIY CORRECTIONS TO THE DENVER CENTRAL LAB
WITHIN §5 DAYS FRQOM 09/04/76, INDICATE THE
CENTRAL LAB 1D # AND RECORD # WITH RESPONSE,

wRDeQW FILE STORAGE wAS REGUESTED AND THE
STATION HEADING INFORMATION IN THE WRD STATIOW
HEADER FILE WAS SUBSTITUTED MERE,PLEASE CHECK,

P

.Bm



SEEP

UNITED STATES OEPARTMENT OF THE INTERIOR
GEOLUGICAL SURVEY

oy L
RETES

VTRAL LABURATQRY, DENVER, COLQRAND

wATER QUALITY analvYSIS

LaB 1IN & 129027 RECORN & {3334

SAMPLE |DLATIONY SEEP ORIGINATING FROM RULK SAMPLE SITE
STATINN INg g7u957094an3nng

DATE OF COLLECTIONG REGINS=T760505 ENDwwe
SY&aYE CNDEg 27 COUNTY CODEs 075 PROJECT IDENTIFICATIOM 442704100
SOURCE) GROUND WATER

Data tVPEyg
COoMMENTS,

LAT LONG,SEQ, 3 074957 091un3n Ny

TiIMEaw {030

GEOLOGIC UNfTy

COLL AY R HBERRISFORD, J RAMUUIST, 8 LUNDEEN PROM DUG SUMP HOLE AT
RASE nF SLOPE, NO RUSS COLLECTED

ATR TEMP (DFG C) 2.0 MAGNESIUM DISS mG/L u2
aLx, 70T (a5 cacoyy MGsL 107 MAGNESTUM TOTAL USGS MG/L w3
RICARRUNATF MGsL 130 NICKEL NISS AAGF NDETR, DELETED
Cap¥IuM DISS aAGF CETR, DELETED NICKEL TOTAL AAGPH UG/L 10000
cap¥Iu® TOTAL AAGF  UG/L 2,0 PH FIELD 7,0
capclium niss MG AL 66 POTASSTUM NISS MG /L 7,0
CaLCIuM vTnvaL USGS  “GsL T2 PNTASSIUM TOTAL USGS HMG/L 7.0
C4R4UN NIOXIDE MG /L 21 SAR . 0,2
CARAUNATE MG/sL 0 SILIca DISSOLVED MG/L 24
CHLNRIDE D188 MG/L 565 SUDIUB pIS3 nG /L 9,4
COLOR 25 SODIUM TOTSL UYSES MG/L i0
CNPPER DISS B4aGF DETR, DELETED  SP, CUNDUCTANCE FLD 74
COPPER TOYAL AAGF UG/L 970 §P, CONDUCTAMCE LAB 711
HARDONESS NQNCARS MG /L 230 SULFaTE DISS MG /L 250
MARONESS TOTal - MG AL 3u0 SULF[DF TOTalL MGJL 0,0
IRON TUTAL - uG/L 4200 TURBIDITY (Jtu) 30
LEAD NISS aaGF NETR, DELETED  waTER TEMP (DEG C) 6,0
LEAD T0valL aaGF uG/L 0.3 ZINC DISS aAGF DETR, DELETED
ZING TOTAL 2AGF uG/sL 210
CATIONS ANIONS
(MG/L)Y (HEQ/L) (MG/sL) (MEQ/L)
cagcliumn piss 66 3,29¢ BICARBONATE 130 2.131
Magneslum DISS a2 3,055 CARBONATE 0 0,000
POTASSIUn NISS To0 0,179 CHLOR]DE DISS 5.5 0,156
$0DIU™ D188 9,4 0,409 SULFATE D]SS 250 5,205
F TOTAL TOTAL 74491

7,336

PERCENT DIFFERENCE = ®],040

MATL TN ST PAUL MINN
SCHEDULES USED: 271 0 0 0
NUMBER QF OLTERMINATIONSS 3§ HCODE = O
COST OF ANALYSIS § 121,75 BILLING CuLEs 27
SURMIT CORRECTIONS TO 1HE DENVER CENTRAL LAB
n[THIN |5 OAYS FROM 12/24/76, INDICATE THE
CENTRAL LAB [0 ® AND RECORD # wWITHM HESFONSE,
wHDeQW FILE STUKAGE wAS NOT HEQUESTED FOR
THIS ANALYSIS, THE ANALYSIS wiLL REMAIN
IN THE CENTRAL LAB FILE ONLY,

—

S o



VW ITY CONTROL INFORMAT]ON FOW L&B 1D # 129027 RECORD & 13334

.

saeRITH FLD 7
NICREL NISS
caomMlum piss
COPPER NISS aAGF
LEaD Nl1SS aaGF
ZINE O1SS a4GF

CONPUCTENEES SUSHMITTED = NNLY FTELD VALUE 1S STOARED IN 0w s:V’&mN\ur .

WAS
wAS
LTY:)
wAS
LI ]

DELETED
NELETED
OLLETED
DELETED
CELETED

BECANSF
BECAUSE
RECAUSE S
RECAUSE]
BECAUSESR

DELETION
DFLETION
DELETION
DELETION
DELETIOM

RERUESTED HBY
REGUFSTLD AY
REQUESTED BY
RERUESTEN BY
REQUESTED BY

DISIRICT,

01BTRICT,
DISTRICT,
DISTRICT,
DISTRICT,

et

,,/

714,000




SEEP

N TTEN STATES PEPARTMENT OF THE INTERIOR .

.9 GEOLUGICAL SUKVEY : /A\

5\20- NTRAL LARQORATORY, NENVER, COLORAMD

=ATER GUALTITY AnALYSIS
LAB ID 8 14Ruln RECNRN ¢ 1635%

SAMPLE | CRATIONG SEEP (GRIRINATING FRUM AULK SAMPLE SITE MalL 10 ST PayL *INN
STaTION IDg 47ue570914A3AN0Y LAY LUNG,SEW 3 4749%7 A914030 on SCHENULES USFug 437 n 0 n
DATF OF COLLERTION REGINeeT760520 ENDee TIME=s({30 NUMBER OF DETERMINATIONST 14 HCODE = 0
STatk CnneEg 27 COUNTY CCDFg 075 PROJECT IDERTIFICATIONG 442702100 . COST UF aNnaLYSIS & 69,99  RILLING COLEs 27
DATA TYPEg 2 SNURCES GROUND WATER GENLNGIC UNITY SURMIT CORRECTIONS TO THE OENVEWR CENIRAL Lag
COmMMENTS : : wlTHIN {5 DaYS FRUM 01/08/77, INVICATE THE

COLL aY R RERRISFORD AND § LUNDEEN FROM NuG SuMP WOLE AT BASE OF CENVTRAL LAB 1D # AND RECORD # W]TH RESPONSE,

SLOPE . wRDeNw FILE STORAGE wA8 NQT REQUESTED POR

THIS ANALYSIS, THE ANALYSIS wlLL REMAIN
In THE CENTRAL Lag FILE ONLY,

Alr TE®2 (NEG C) 18,0 MICKEL DISS 44GF DETR, DELETFD
CapvIU® NISS a4GF NETR, DELETED NICKEL TDTAL A4AGF uGsL 11000
CADMIUM TRTAL AALGF uGsL 2,4 PH FIELD 7.0
COPPER DISS AAGF NETR, DELETED SP, CONDUCTANCE FLD 65%
COPPER TOTAL AAGF uG/L - 1000 HATER TEMP (DEG C) 13,0
LEah NISS aaGF DETR, CELETEN ZINC DISS AAGF DETR, DFLETED
LEan TUTaL 4AGF uGsL 1¢2 TINC TOTAL AAGF uG/L 5300

Na u;)ﬁb Fr:‘w.fo'.n‘-
T —A—d.
No header f;’!g_

whs webd Sforaag feiaesled ¢ o




AL T*-ONTROL INFORMATION FOR

ICREL DISS a4
oMUk DISS 4a.
PPER DISS AAGF
lan NLISS aaGF
[¢.C DISS a4GF

wes
was
LY $1
was
=a8

PELETED
DELETFD
PELETED
PELETED
OELETED

RECALSE
RFCALSE:
AECAUSE:
BECAUSF
RECAaUSEY

LaB 1D #

NELFYION
DELETION
DeLETIUN
OFLETION
NELETION

f4RUYID RECORD # 16353

REQUESTEN
REAUESTED
REWIESTED
RERQUESTEN
RERUESTEN

ay
By
RY
Hy
AY

DISTHICT,
DISTRICT,
DISTRICT,
PISTRICT,
DISTRICT,

N

-

7
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PREOPERATIONAL MONITORING
* Received 9-30-75

F1é61d Number

w\Jsaa svan d

SAMPLE REPORT FORM

Sampling Point and Source of Sample

L. &. HICKOX & Assoc;Aggs‘

Samples Collected’HmmxiA.Hickok&A$sop. Analyzed By E.A.HickokgAs

Y

'la

Date Collected Time Collected

Site A 5| Seep 9-29-75
Site B b | Culvert 9-29-75
Site C ¢ | Tributary 9-29-75
Site D d| Filson 9-29-75
e
Sample Temp Dissolved To?al Fegal Fecal To?al Suspepded Disso%ved o
Number oc Oxygen | Coliform| Coliform| Strep. | Solids Solids | Solids [Turbidity
! mg/l  |c0l/100ml |c0l/100ml | col/ml mg/l mg/1 mg/1 JTU
h Site A
. 3Site B
.k Site C
xl Site D
B Total Total Ortho- Total Nitrite Nitrate [Ammonia Organic
. Color Hardness |Alkalinity pH phosphorugPhosphorug Nitrogen | Nitrogen [Nitrogen | Nitrogen
plat. unit ng/l mg/l : ng/l - mg/1. mg/1 mg/l mg/1 mg/l
a 180 100 6.8 . )
b 37 18 6.4
C 31 20 6.5
d 43 20 6.6
e -
COoD Chloride| Sulfate Iron Copper “ Lead Zinc Manganese Cadmium | Cobalt:
mg/1 mg/1l mg/1 mg/l —ug L ug/1 ug/1 ug/1 ug/l ug/l
a 5.5 304 2.3 /.12 {(14/.02) |<.2/<.2 6.1 4500/44001{ .10/.10 1200/108
b 3.0 16 .4 /.4 8 .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 1.8/<.2
d 3.0 <1l .8 /.64 |11/9 .3/5.2 2.2 30/30 <.02/<.02 ! .5/<.2:
e
] . ( ] -1 Chloro-~ Secchi
Nickel Mercury | Sodium |Potassium| Calcium [Magnesium | Silicate | phyll TOC- Disc
ug/1 ug/1 mg/1l mg/l mg/l mg/l mg/l | ug/l mg/l feet
é2990/2800 .17 8.1 5.4 87 36
b 13/10.1 .19 1.73 .07 3.9 4,4 !
L 30/6.6 .08 1.86 .13 4.6 4.8
d ..6/4.6 .11 1.39 - .27 3.5 3.1 )
o :




AN LUSIGAL AUNAL Na vnta LUMPZANY

PREQPERATIONAL MONITORING

SAMPI™ REPORT FORM

E. A. HICKOK § ASS~IATES ———tr—

- » / N : .
Received 10-8-75 Samples Collected \A.HickokgAssoc. Analyzed By E.A.Hickok§as '1a

Field Number Sampling Point and Source of Sample Date Collected Time Collected

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 Ten “Dissolved Total Fecal Fecal Total Suspended Dissoived
Numger b P. Oxygen Coliform | Coliform Strep. Solids Solids Solids Turbidity
mg/1l  |col/100ml [col/100ml | col/ml mg/l mg/l mg/l JTU
h Site A
)y Site B
- Site C
Hsite D -
> ,
Total Total . Ortho- Total Nitrite | Nitrate JAmmonia . | Organic
Color Hardness |Alkalinity pH phosphorudPhosphorug Nitrogen | Nitrogen Nitrogen | Nitrogen

plat. unit mg/l mg/l . 1 meg/1 mg/1. mg/l mg/l - mg/l mg/l
12 6.7
b 6.6
C 6.7
d 6.6
e

COoD Chloride| Sulfate Iron Copper ' ~Lead Zinc Manganese Cadmium ’Cobalt

mg/1 mg/1 mg/1 mg/1 ug/1 ug/1 ug/1 ug/1 ug/1 ug/1
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 |
c .18/.12 40/30 . |K.2/%.2 3.5/3.3 4/4 .18/.11 (<.2/<.2 |
d .69/.58 30/30 .5/<.2 5.0/2.0 48/8 .10/<.02| .9/.35
e : '

. ' : “+1 Chloro- Secchi
Nickel Mercury | Sodium |Potassium| Calcium [Magnesium | Silicate | phyll TOC® Disc
ug/1l ug/1 mg/1 mg/1 mg/l mg/l meg/l ug/i mg/l 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 1
o _19/17 k.1 1.7/1.6 |.,14/.12 [4.2/3.6 [3.8/3.5
id 6/4 072 1.3/1.2 «25/.23 3.2/2.4 2.5/2.2
c 0

e



SAMPL" REPORT FORM

B, A, HiCava y nov’

TIATES K

Received 10-9-75 Samples Collected 7" NA.Hickok&Assoc. ' Analyzed By E.A.Hickok&ASS”ﬂﬂ\la
Field Number Sampling Point and Source of Sample Date Collected Time Collev.ed
Site A a| Seep 10~-7-75
Site B b | Culvert 10-7-75
Site C ¢ | Tributary 10-7-75
Site D d} Filson 10-7-75
| Sump F e | Sump F 10-7-75
Sample Temp. Dissolved Total Fecal Fecal Total Suspended Dissolved .
Number oc Oxygen | Coliform| Coliform| Strep. Solids Solids Solids [furbidity
mg/l  |col/100ml |col/100ml | col/ml mg/l mg/1 mg/l JTU
hh Site A
b Site B
I° Site C
il Site D
e Sump F
Total Total , Ortho- Total | Nitrite | Nitrate |Ammonia Organic
Color  [Hardness |Alkalinity pH phosphorugPhosphorug Nitrogen | Nitrogen [Nitrogen | Nitrogen
plat. unit mg/l ng/l : mg/1 mg/1. mg/1 mg/l mg/1 mg/l
a 942 120 6.8
" b 171 12 6.7
c 154 0 6.7
d 121 12 6.6
c - - 6.6
CoD Chloride| Sulfate Iron Copper Lead Zinc Manganese | Cadmium | Cobalt
mg/1 mg/1 mg/1 mg/1 ug/1 ug/1 ug/1 ug/1 ug/1 ug/1
a 7 304 1.24/.10 [160/30 <.2/4.2 7.5/4.4 4200/4000f .18/ .1l6|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/<.02{1.0/ .5
e - - .05/.05 | 750/380 1.0/c.2 8.4/8.2 32/23 .35/.28 [ 21.5/18.6;
® ~ | Chloro-~ Secchi .
Nickel Mercury | Sodium |Potassium| Calcium Magnesium| Silicate | phyll TOC® Disc
ug/1 ug/1 mg/1 mg/1 mg/1 mg/1 mg/l ug/1 mg/l feet
a 3100/2900 .12 13/13- 5.2/5.0 68/71 18/18 '
b 11/14 <.l 1.5/1.5 .06/.05 3.1/3.8 3.0/3.1 [
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
F o 500/400 <.l 3.2/3.0 1.4/1.4 6.8/5.4 6.4/6.0




PREOPERATIONAL MONITOKING ' SAMPLE REPORT FORM E. A. HICKOK ¢ ASSOCIATES [Eir~~

"~ Received 10-8-75 Samples Collect P TN\A.HickokGAssoc. Analyzed By BE.A Hickoké 7 la
r..1d Number Sampling Point and Source of Sample : Date Collected Time Collcv..ed
Sump G a| Sump G . . " 10-7-75 :
b .
C
d
Pl o
Sample Temp Dissolved Total Fecal Fecal. Toyal Suspepded Dissolved o
Number oc . Oxygen | Coliform| Coliform| Strep, Solids Solids Solids [Turbidity
mg/l  |col/100ml [col/100ml | col/ml mg/l mg/l mg/1 JTU
1 Sump G . }
)
c
5 ¥
g
Total Total . ‘ Ortho- Total Nitrite | Nitrate |Ammonia .{ Organic
Color Hardness [Alkalinity pH phosphorugPhosphorug Nitrogen | Nitrogen Nitrogen | Nitrogen
plat. unit ng/l mg/1 — mg/l mg/1. mg/1 mg/1 - mg/l mg/l
a s °
. b
c
‘1d
c
COD . | Chloride| Sulfate ‘Iron, Copper Lead Zinc . Manganese | Cadmium | Cobalt
_mg/1 mg/1 mg/1 ng/1 ug/1 ug/1 ug/1 r ug/1 ug/1 ug/1
' a ’ 4.4/.12 240/50 ;L.7/<.2 8.4/4.0 230/160 .16/.09 7.1/3.1
b : .
[of
d
- :
© - | Chloro-~ Secchi
Nickel Mercury | Sodium [Potassium| Calcium [Magnesium | Silicate | phyll TOC - - Disc
ug/1 ug/1 mg/1 mg/1 - mg/1 mg/l mg/l ug/l mg/l feet
a_150/100 .1 4/4 2.2/1.7 9.4/9 7.7/6.5
b 1
c
d
. e A : . '
——unfiltered/filtavad —— .-




SRCOPERATIONAL MONITORING

14

SAMPLI EPORT FORM

E. A. niCKOX § ADS (ATES
ALES

T Received 10-14-75 Samples Collected B’ \.Hickok§Assoc. Analyzed By E.A.Hickok&Ass lat
Figld Number Sampling Point and Source of Sample Date Collected Time Collected
Site A a| Seep © 10-10-75 9:25 am
Site B b | Culvert 10-10-75 9:20 am
Site C ¢ | Tributary 10-10-75 9:55 am
Site D d| Filson 10-10-75 10:30 am
1 Sump E el| Sump E 10-10-75 9:30 am
Sample Temp Dissolved Total Fecal Fecal Total Suspended Dissolved o
Number oc ° Oxygen Coliform| Coliform Strep. Solids Solids Solids [Turbidity
: mg/l [col/100ml [col/100ml | col/ml mg/l1 mg/1 mg/l JTU
Site A .
y Site B
c Site C
i Site D
2 Sump E :
Total Total . Ortho-" Total Nitrite | Nitrate [Ammonia Organic
Color Hardness |Alkalinity pH phosphorugPhosphorug Nitrogen | Nitrogen Nitrogen | Nitrogen
plat. unit ng/l mg/l : me/l mg/1. mg/1 mg/l - mg/l - mg/l
a 1217 132 6.7 .
b 83 16 6.2
c 65 12 6.3
d 52 16 6.5
. 1e 1435 44 6.4
CoD Chloride| Sulfate Iron Copper Lead Zinc Manganese | Cadmium | Cobalt
ng/1 mg/1 mg/1 mg/1 ug/1 ug/1 ug/1 ug/l ug/1 ug/l
a 8 ) 281 5.0/.2 130/30 <,2/<.2 6.8/5.9 4100/4000 .24/ .151270/270
b 6 © 18 .6/.4 27/27 <.2/<.2 2.8/2.1 22/14 <.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 1<.2/<.2 19.6/9.3 680/650 | .53/.53.,100/100"
. | Chloro- Secchi
Nickel Mercury | Sodium |Potassium| Calcium [Magnesium | Silicate | phyll TOC Disc -
ug/1 ug/1 mg/1 mg/1 mg/1 mg/1 mg/l ug/l mg/l feet
a 2800/2200 .1 13 5.3 82 50 ’
b .7#17/17 .2 1.6 .48 3.9 3.7 !
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 1200/1000Q . 2 11.5 3.3 37 33 -
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PREOPERAL dunnb a0 s vaLivg

SAMPL™ RZPORT FORd

&, n, GICKOR § AS7 TIATES BT

i N . v e .
Samples Collected ” “A.Hickok&Assoc, Analyzed By B.A,Hickok&Ass lal

* Received 10-14=75
Ficld Number Sampling Point and Source of Sample Date Collected Time Collevced
Sump G a| Sump G ©10-10-75 { 9:35 am
b : )
c
d
e
S 1 T Vissolved Total Fecal Fecal Total Suspended Dissolved
Nigg & ggp- Oxygen | Coliform| Coliform| Strep. | Solids Solids Solids [furbidity
er mg/1  1co1/100ml |c01/100ml | cgl/ml ng/l mg/l mg/l JTU
h Sunp G
Totai Total ] Ortho- Total “Nitrite | Nitrate |Ammonia Organic
Color Hardness |Alkalinity pH phosphorugPhosphorug Nitrogen | Nitrogen Nitrogen | Nitrogen
plat. unit mg/l mg/l : mg/l mg/l. mg/1 mg/1 _mg/1 mg/l
96 60 6.3 :
COD Chloride| Sulfate Iron Copper Lead Zinc Manganese Cadmium | Cobalt .
mg/1 mg/1 mg/1 mg/1 ug/1 ug/1 ug/1 ug/1 ug/1 ug/l
a 8 <1 3.2/<.1 1210/38 1.1/.4 9.5/4.2 1210/160 .17/.10 | 8.4/5.1
b : g
c
d
e
- | Chloro- Secchi
Nickel Mercury Sodium Potassium Calcium Magnesium | Silicate phyll TOC Disc -
ug/1 ug/1 mg/l mg/1 mg/1 mg/l mg/l ug/1 mg/1 feet
a 132/48 .3 4.2 2.2 11 8.4 ‘
b H ]
c
d
c =
ERRONY K B JF VIR B O T VRN - —
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! < pat~-Received 10-17-75 Sampies Collected .y *-A.Hickok&Assoc. Analyzea By E,A.rdickok&As .c—l
Fie ~umber Sampling Point and Source of Sample Date Collected Time Colle  _
_Site A g | Seep ! r 10-15-75 |} : !

Site B b | Culvert { 10-.5-75 | ik
Site C c| Triputary . ‘ ‘ | 10-15-75 | |
Site D d| Filson ' i 10-15-75 1 {
Sump E e | Sump E | 10-15-75 | |
i Sanple Temp ‘Dissolved Total Fecal Fecal Total Suspended I’Dissol:ved o ’
Number oc .. Oxygen | Coliform| Coliform | -Strep. Solias Solids Solids Iurpidlty-
el ng/l  1c0l/100ml [c01/100ml | col/ml mg/1 mg /1 mg/1 JTU |
b site A )
b Site B | i
cksieec | | i 1
T ‘%1 Site D i i !
. g Sump & o :
Total Total ) Ortho- | Total Nitrite Nitrate [Ammonia .| Organic
Color Hardness jAlkalinity pH phosphorugPhosphorus Nitrogen | Nitrogen Nitrogen | Nitrogen
plat, unit ne/l ng/l : : mg/l mg/1. mz/l mg/1 - mg/1 mg/1
2 ‘ 1211 | 42 6.7 }
b 113 8 6.0 ,
c 43 10 6.2 i
d 39 { 12 - 6.5
e -{ 836 | 22 | 6.7
CoD Chloride| Sulfate Iron - Copper Lead Zinc . Manganese | Cadmium | Cobalt
mg/1 mg/1 mg/1 mg/1l ug/l | ug/l ug/1 ug/1 ug/1 ug/1
la 8 ' 271 4.4/<.1 100/ 30 $.2/5.2 5.4/5.4 4100/4000 .29/ .13}270/250
b 7 15 .5/.L 22/22 T .3/<.2 2.1/2.1 13/9 $.02/5.02] /.5
c 5 17 . .3/.3 30/27 . .3/<.2 6.8/2.3. 2/2 | <.02/<.02] ",5/.4
d 7 - 0 1.1/.8 11/10 .5/..5 1.3/1.8 39/27 [<.02/<.02] .5/.5
e 7 228 2/<.1 500/390 <.2/<.2 8.0/7.5 960/950 .51/.51 [ 120/120
© : "+ | Chloro- Secchi
Nickel Mercury | Sodium ([Potassium| Calcium Magnesium |{'Silicate | phyll TOC: - Disc
ug/l ug/1 mg/1 mg/1 mg/1 mg/] mg/l | ug/l mg/l feet
a_2100/2000 .4 13 5.0 80 48
D 16/16 . 6 1.6 .19 2.7 3.4 '
c  28/24 .6 1.7 .13 3.0 3.8
d 6.1/5 .2 1.4 .33 2.4 2.5
¢ _1200/1200 .8 13 - 3.2 26 39

wafs T+nreAdA/fFil+nrad e . .
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PRCOPERATIONAL MONITORING

SAMPLF REPORT FORM

E. A, HICKOK § ASS™"IATES

a

‘Received  10-17-75 Samples Collectew DA.Hickok§Assoc., Analyzed By E.AHickok§As: 1z
Fioold Number Sampling Point and Source of Sample Date Collected Time Collected
Sump G a!| Sump G " 10-15-75 -
b .
C
d
C
Sample Temp Di1ssolved Total Fecal Fecal Total Buspenced pissolved o
Numbe oc : Oxygen | Coliform| Coliform| Strep. Solids Solids Solids ?urbldlty
fumber mg/l  1col/100ml |c01/100ml |{__col/ml mg/l mg/1 mg/1 JTU
h Sump G |
)
c
!
c
Total Total . Ortho- Total Nitrite | Nitrate [Ammonia Organic
Color Hardness [Alkalinity pH phosphorugPhosphorugd Nitrogen | Nitrogen Nitrogen | Nitrogen
plat, unit mg/l mg/l - mg/l mg/1. mg/1 mg/1 mg/1 mg/l
' 141 36 6.1
)
c
d
]
COD Chloride| Sulfate Iron Copper Lead Zinc Manganese Cadmium | Cobalt
mg/1 mg/1 mg/1 mg/l ug/1 ug/1 ug/1 ug/1 ug/1 ug/1
a ) 5 3/.2 180/60 1.7/.8 7.1/7.1} 290/250 .13/.13110/74
1) . : N ..
d
c
‘ - | Chloro-~ Secchi
Nickel Mercury | Sodium |Potassium| Calcium Magnesium | Silicate | phyll TOC™ Disc
ug/1 ug/1 ng/1 mg/1 mg/1 mg/l mg/l ug/l mg/1 feet
a 150/80 .2 4.8 1.8 6.7 7.4
b ]
c
d
c

ceen 22V e mcaa N s LI -~
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PRUUYERKAL LUNAL Huiyd AURKLING SAMPL  “EFUIL FURM . Lo 4ea -eaunUn § Ao GIATES 575

r- = Received 10=29-75% Samples Collected ™ ,A.Hickok§Assoc., Analyzed By E.A.Hickokghsr =~ ™1:
. _.d Number Sampling Point and Source of Sample Date Collected Time Colle..ed
'lLsite A a| Seep : 10-20-75 -
Site B b | Culvert 10-20~-75
Site C c | Tributary 10-20-75
Site D d| Filson : 10-20-75
Sump F e | Sump F 10-20-75
Sample Temp Dissolved Toyal Fecal Fecal Total Suspended Disso}ved o
Number oC : Oxygen | Coliform| Coliform| Strep. Solids - Solids Solids [furbidity
mg/l  1col/100ml [c01/100m1 | col/ml mg/l mg/l mg/1 JTU
nSite A
ySite B
l-Site C
i1Site D
> Sump F
Total Total . Ortho- Total Nitrite | Nitrate [Ammonia Organic
Color Hardness |Alkalinity pH . |phosphorugPhosphorug Nitrogen | Nitrogen Nitrogen | Nitrogen
nlat, unit mg/l ng/l mg/l mg/1. mg/1 mg/1 —mg/1 mg/1
a 514 128 6.8 ’
" 1b 81 12 - 6.0
c 50 12 6.3
d 34 12 6.5
e 516 19 6.6
COoD Chloride | Sulfate Iron Copper Lead Zinc = Manganese Cadmium | Cobalt .
v _mg/1 mg/1 mg/1 mg/1 ug/1 ug/1 ug/l- ug/1 ug/1 ug/1
B Y 6 289 3.50/.07 | 78/13 <.2/5.2 7.5 5300/5000% .12/ .08 | 250/240
b 17 .39/.38 [ 20/20 .| .3/<.2 1.9 9/9 .08/<.01l [ <.2/<.2 |
c 5 19 .20/.19 | 32/31 | <.2/<.2 2.6 2/2 <.01/<,01 | <.2/<.2
d 5 <1l 1.20/.97 11/11 .5/ .4 2,2 26/23 <.01/<,01. .7/ .5
e 3 32 .05/,.02 15007340 <.2/<.2 5.4 25/20 2.20/..18 22/21
© - | Chloro- - Secchi
Nickel Mercury | Sodium |Potassium| Calcium Magnesium | Silicate | phyll TOC - Disc
ug/1 ug/1 mg/1l mg/1 mg/l mg/l mg/l ug/il mg/1 feet
a2600/2609 4 14 5.0 80 51
b __18/18 .1 1.5 .10 3.7 3.5 ‘
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 -

——tn L] e s A LES Tt






