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The analysis reports are arranged by seam, i .e., McKinnon, Upper

O'Connor, and Lower O'Connor A; and then by sample location, e.gt.,  roof ,
f 1oo r .

Ttre l-ocations of the o<ploration holes at which these samples were taken

are  sho r , vn  on  P la te  2 .3 .6 -L .

Obtaining ground water data from abandoned mines in the area has been

investigated but found not practical. The only abandoned portal in the
permit area is the o1d Eccles Canyon Mine. This portal was sealed and

covered during constranction of the Skyline portal area surface facilities

and is no longer accessible.

lltrere are several abandoned mines in the adjacent area, located in Winter

Quarters, Pleasant Valley and Boarding House Canyons. A search of IJDOH

and EPA (Storet) records did. not reveal any discharge data from Ehese old
por ta l -s .

2.3 .7 Groundwater Monitoring Program

The ground water monitoring program outlined in this section is a

continuation of a program approved with the original Mining and
Reclarnation Permit Application. It incorporates practices designed to
provide the baseline data necessary to validate the determination of the
probable hydrologic consequences of proposed and existing mining and
reclamation operations. The progr€rm also is designed to meet site

specific requirements and incorporates the flexibility for change if
necessaaaz. Select,ion of themonitoring sites was an arduous process using the
following crit.eria. An original baseline survey or Hydrologic Inventory was
compiled in1-979, uti l izing data col lected from t974 Ehrough 1979, where al l
possible springs, seeps and streams were monitored. Additional watermonitoring
data was collect.ed for the North Lease from 1-991- through 1993. Following the
complet.ion of the inventory and consultation with both DOGM and the U. S. Forest
Service (USFS), represent.ative monitoring sites were selected. fmportant
Inrameters included geologlic r:nit,, critical area wlrere damage nay occur, quant.ity
of flow, reasonable year round access, and representative distribution.
A monitoring program is being conducLed at each of the ground water
s ta t i ons  i den t i f i ed  on  Tab le  2 .3 .7 -3  and  deB ic ted  on  P la te  2 .3 .5 -L .
Samples are collected quarterly, with the l-.t Quarter (January-t"tarch)

having a shortened l ist of sites due to inaccessibi l i ty during winter
months. Also due to weather condit ions, sampling in the 2od quarter
(April-June) can be conducted through iluly 15 in years when snow melt
conditions prohibit monitoring coq>letion by ,Ju1y L. Baseline laboratory
analyses are conducted during the 3'd Quarter (Ju1y-September) every five
(5)  years beginning in  20] -0 and successive ly  in  2015,  2020,  2025,  etc .



In other that the stated years, 3'd Quarter sampling wil l  be identical to

2"d and 4th Quarter laboratory analyses. 4th Quarter monitoring (October-

December) should be conducted prior to December due to snow conditions

el iminat ing access.
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Water quality samples are coll-ected from the 25 selected springs in the

project area. The samples are comprehensively analyzed each year for

the  pa ramete rs  l i s ted  i n  Tab le  2 .3 .7 -L  and  Tab le  2 .3 .7 -2 .  A11  wa te r

samples collected for use in this permit have been collected and

analyzed according to methods in either the "standard Methods for the

Examination of Water and Wastewater" or the 40 CFR parts 1-35 and 434.

A l is t ing ident i fy ing the s tat ion tyges is  shown on Table 2.3.7-3.

In addition to the collection of the outl-ined water quality data, water

1evel data has been collected from each of the wel1s (if functional) as

schedu1edonTab1es2 .3 .7_L ,2 .3 .7_2 , f f i i kand2 .3 .7 -3 ,andno ted

on Plate 2.3.6-L.  Water  qual i ty  samples wi l l  be co l lected f rom the

Waste Rock Disposal  S i te  Wel l  92-9L-03.  i

Sununary information on

these observat ion wel ls  is  found on Table 2.3.7-4.  {FhrccFour  wel ls ,

W79-1-0-1A,79-L4-28 and 79-22-2-1 and 79-22-2-2 have e><per ienced cas ing

fai lures, and are currently nonfunctional. There are no plans to

replace these wel ls .

The amount of water discharged from each mine on each monitoring

occasion will also be monitored at the mine mouth through the use of a

total izing f low meter or similar device. Signif icant changes in the

source of water in the mine will be noted during the period of



operation. Underground water punped from each mine will be monitored

for water quali ty. Mine #1 discharge is sampled at Station CS-14.

Mine #3 discharge is samtrl led at Station CS-12.Mine #2 water is

discharged at , lC-3.
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completed in Augrust 2002.

Annua1 updates to the study

have been submitted with the annual reports. This study concluded

after the 2005 information was submitted based on the init ial

parameters of the study which indicated the study would last through

one (1) year after discharge from the mine decreased to a sustained

f l ow  less  than  5 ,000  gpm.

Samples obtained at the MC-sites rrri::l*e were monitored for total flow,

TDS, TSS, and total- phosphorous. In addition a stream stability cross-

section and reach survey will be conducted approximately 75 yards

downstream of the MC-6 monitoring location. The results of these

analyses will be reported with the other mine water quality monitoring

repor ts .

Sites MD-1, JC*l-, JC-3,and ELD-L !'rere also added to the monitoring site

1ist. MD-1- is a compostie sample of the all the water discharged from

Skyline Mine to Eccles Creek. iIC-l- and JC-3 are s€unples of the water

discharged from the two,James Canyon ground andmine dewatering weIls.

ELD-L reports the total f low-only from both JC-l- and ,JC-3. MD-l- and

ELD-1- are monitored for total fl-ow and the results are reported to the

Division on a montly basis. Quarterly, MD-]-, ,JC-1, and ,JC-3 are also

monitored for TSS, TDS, and total phosphorous. Since ,JC-3 is a

Pacif iCorp UPDES site, i t  is monitored each month for f low, TSS, TDS,

oil and grease, and total iron. The UPDES sampling results are



should be accessible for the next several years. Ttre results of the

analyses will be monitored for changes in ages that may indicate

changres in the source of ttre mine water inf lows. These samples wilL

be  ob ta ined  as  ou t l i ned  i n  Tab le  2 .3 .7 -L .

Samples of water discharging from springs 8-253 (Flat Canyon area) , 2-

41,3 ('James Canyon) , 524-L (Sulfur Spring in Huntington Canyon) , and

51-5-3 (Upper Huntington Creek) will be collected during the 2od Quarter
lri€th-e'ri-ng (April ilune) and frtel.-.#* 4Eh Quarter (October

cember) monitoring period and analyzed for tritium content.

Addit ional tr i t ium samples wil l  be obtained from EL-l- ( inf low to

Electric Lake above iIC-]- and iIC-3 discharge) and EL-2 (outflow from

Electric Lake) during th

arrffierffi 2od, 3'o, and 4th guarter water monitoring periods. These

samples will be col-lected for a period of three years beginning in the

spring of 2004. Ttre purpose of collecting these tritiun samples, along

with the tritium samples from JC-1, is to monitor the change in tritium

content, if any, in the loca1 aquifers and Electric Lake during spring,

sununer, and fall and over the three year period.
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Table2.3.7-'l
Comprehersive Water Qnlity Analyt'xnl Schedule
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Tabfe 2.3.7-2
Water Quality Analytical Schedule

S+reamsanaSgring$
ffi

Field Measurements
Flow or Depth to Water
pH
Specific Conductance
+emeeraturq-nir
Temperature, Water
ffiiv

Laboratory Meas urements
Armmenia
Bicarbonate
Carbonate
Calcium, dissolved
Chloride
lron, Total anddis€€lired
Magnesium, dissolved
Manganese, totial anddissolved
Nitrate + Nitrite

Phosphorus, Total
Potassium, dissolved
Sodium, dissolved
Sulfate
TotalAlkalinity
Total Hardness
Total Suspended Solids
Total Dissolved Solids

Baseline Laboratorv Measu renpnts
Acidity
Alkalinity, Total
Barium, dissolved
Boron, dissolved
Bicarbonate
Calcium, dissolved
Carbonate
Cation / Anion balance
Chloride
Hardness, Total
lron, Total and dissolved
Lead, dissolved
Magnesium, dissolved
Manganese, Total and dissolved
Nitrate + Nitrite



PhosSrorus, Total
Potassium, dissolved
Sodium, dissolved
Sulfate
Total Suspended Sdids
Total Dissotued Sdids
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Flow
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pFl
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@
ffiity

A€idity
n*afnity
Biearbenate
*mmonia
ffi
ffi
€deium#issolrred
€h,loride
ffi
Ffuoride
ffi
ffi
@

lf*rate

ffi
Sediumdissolvetf
Su#at'e
SuspenOeeSerc
ffi

:table43#4*

Streatre.anO+ffings
ffi
ffi
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TABLE 2.3.7-3
MONITORING STATION IDENTIFICATION

ECCLES CANYOTVMUD CREEK DRAINAGES

STBEAM STATIONS - 22 Stations

MC-s MC€ cs-19

MINE DISCHARGE STATIONS - 4 Statiors
CS-12 (Mine #3) CS-14 (Mine #1) MD-1 (Composite CS-12 & CS-14)
SBD-1 fl'otal Mire Site Discharge to Eccles Creek/Scofield Reseloir)*

FBENCH DBAIN STATIONS - 1 Station
cs-13

HUNTINGTON CANYON

STREAM STATIONS - 12 Stations

cs-1
vc-6

cs-7 (F-5)
cs-23

CS€ CS-4
vc-g vc-10

cs-8
UPL€*

cs-6
MC-1
cs-20

s13-2

s234

2413

WQ+12

cs-9
MC-2
cs-21

s13-7

524-1 Sulfur

3-290

8-253

w79-14-24

w2-1(e8-2-1)

w99-28-1

91-26-1

w17-1

cs-11
MC-3
vc-11

cs-17

cs-15
MC-4
vc-'t2

cs-1 cs-16
UPL-10 F-9 F-10

cs-18 cs-22
EL.2

s15-3

s26-13

w03-6

*Discontinued Spring, 1989

WASTEROCK DISPOSAL SITE

STREAM STATIONS - 4 Stat'ons
WRDS #1 WRDS #2 WBDS #3 WRDS #4

GROUNDWATER STATIONS
SPRINGS - 25 Stations

s10-1 s12-1

s22-5 522-11

s35-8 536-12

wQ341 WQ3-43

EL.1

s14-4

s24-12

wQ1€9

WELLS (MONITORING) - 19 Well Stations

w79-10-18

%-91-03

w99-21-1

ELD-1 fl-otalof JC-1
and JC€)"

w79-2G1

w204-1

w20-28-1

91€5-1

w17€ W24-1

s17-2

s3/,-12

wQ3-26

w79€5-14

w204-2

JC-1

WELLS, CULINARY -Referenc€d but mt monitored
w13-1 w13-2

NATTONAL POLLUTION DTSCHARGE ELTMTNATTON SYSTEM (NPDES)
001 PortalArea 002 Loador-rt Area 003 Waste Rock Area JC-3 James Canyon

* Sites are monitored for total flow only ard the results are reported to the Division on a monthly basis
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area and in the adjacent Upper Hunt.ington Creek since 1-981- as a part of

the surface water monitoring program. Eight flumes, F'-L through F-8

(P1at.e 2-3-6-t)  were instal led and are present ly being monit .ored as part

of the modified subsidence study. However, only one flume, F-5, is

currently part of the quarterly water monitoring program. Flume F-5 is

the same sampling point. as CS-7 of the quarterly water monitoring

program. rn general, stream flow rates in this part of the permit area

are decreasing. fhis is like1y due to the present drought conditions

(Cl imatology, Volume 4).  Water samples from al l  four monitor ing stat ions

are of a calcium-bicarbonate ctraracter- Chemical concentrations have

remained relatively consistent through time.

Baseline concentrations of various constituents were normally well within

the State of Utah standards for waters of the Skyline project area.

A sunrnary documenting the water qual-ity data in the mine area may be

found in Volume 4.

Additional baseline data has been collected in the ilames Canyon drainage

as part of the Burnout Canyon study- Flows trave been obtained from flume

F-9 since 1993 in.fames Canyon. This information is contained in Volume

A-1, Hydrology. is

Laboratory Analysis was added to Stream Site F-10 due to the faci l i t ies

associated with the construction of the ilC-wells dri11 pad. *rlsq Wateri

quality samples collected since the earl-y 80's and 90's from streams that

have been undermined by the Skyline Mines (Burnout, Eccles, other

t r ibutar ies of  Upper  Hunt ington Creek,  P late 2.3.5-L and 2.3.6-1-a)

indicate water quality is not noticeably affected by undergroundmining

act iv i t ies.
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Mining at the Skyline Mines and Recormnendations for Surface and

Groundwater Monitoring" by Mayo and Associates, recontrnended some changes

to the original monitoring plan. These changes were made by Mayo and

Associates after a careful review of local hydrogeology, monitoring

conditions, sampling parameters, and sarqrling data. Ttre changes proBosed

by Mayo and Associates are considered valid and reasonable and are

therefore incorporated herein. An evaluation of UPDES and waste rock

disposal site monitoring stations were not included within the scope of

work completed by Mayo, but continue to be an integral part of the water

monitoring program.

A copy of the L995 PHC evaluation is included within AppendixA-L Vo1ume

2 of Lhis MRP. An update to the PHC, "Addendum to the PHC, ,Ju1y 2002"

has also been included in this M&RP. Since the modifications to the PHC

have taken place over time and conditions within ttre mine have changed,

it should be assumed that where the most recent text conflicts with text

in earlier modifications or original text, the latest supercedes ttre

ear l ier .

Surface water monitoring progr€rms are conducted at each of the

app rop r i a tes ta t i ons iden t i f i ed i nTab1es2 .3 .7_L ,2 .3 .7_2 ,#Aa r rd

2 .3 .7_3andshownonDraw ings2 .3 .6_1and2 .3 .5_2 .@

i:t

Rev i sedz  05 -22 -Q6 2-44



+reezhg-nret Samples are collected quarterly, with the 1"t Quarter

(,January-March) having a shortened l ist of sites due to inaccessibity

during winter months. Also due to weather conditions, s€rmpling in the 2"d

quarter (April-June) can be conducted through ,Ju1y 15 in years when

snovrmelt conditions prohibit monitoring completion bt/ July 1. Baseline

laboratory analyses is conducted during the 3'd Quarter (.Tu1y-Septenrber)

every f ive (5) years beginning in 20L0 and successively in 20L5 , 2020,

2025, etc. In other thatn the stated years, 3'd Quarter sampling wil l  be

identical to zod and 4tb Quarter laboratory analyses. 4tb Quarter

monitoring (October-December) should be conducted prior to Decernber due

to snow condit ions el iminating access.

Surface water stations in Eccles Canyon were sampled more frequently than

those on Huntington Creek during the initial phases of mining.

Eccles Canyon stream stations are shown on Table 2.3.7 -3 and are analyzed"

for those constituents identif ied in Tables 2.3 .7 -Z dr d ^abte Z :3 :7 -ZF.

w i t hanannua1mon i t o r i ngaspe rTab1e2 .3 .7 *L .@

Sampling wil-l continue at al-1 surface water stations throughout the

post-mining period and until the reclamation effort is determined

successful by the regrulatory authority. Sampl-es wil-l also continue to be

ana1yzed fo r t hepa rame te rsou t1 i ned inTab1es2 .3 .7 -L ,2 .3 .7_2 , f f i *

and 2.3.7-3t throughout the post-rnining period, unless deletions in the

list of parameters is determined to be appropriate.

Several monitoring stations were added to the monitoring schedule with

the incorporation of the North Lease Tract. CS-L9 and CS-2L have been

Revisedz 05-22-05 2 -44a



added to monitor the quantity and quality of the water in Woods Canyon

Creek and CS-20 has been added to monitor the quantity and quality of the

water in Winter Quarters Creek.

As part of the Sklzline Mine subsidence monitoring plan, a total of 42

new water monitoring sit.es have been identified in the North Lease area

(Tab1e 2.3- '7-2A) -  Si tes NL-1 through NL-42 have been selected Lo monitor

flows on the perennial reaches of both Winter Quart.ers and Woods

Canyon drainages one year prior to , during,

and one year following longrwall undermining of the perennial section of

stream The sites will be monit.ored monthly in ,June through October. If

Revisedz 08-24-05 2 -44a

accessible earl ier than,June or later than October, the mine wil l  monitor

the sites. The results of the monitoringr wil l  be reported with the other

required monitoring data. The purpose of t.his monit,oring is t.o determine

the effects, if any, on the stretches of pererurial streams in the Winter

QuarLers Creek and Woods Canyon Creek drainage that will be subsided due

to mining. Monit.oring points, in perennial reaches running perpendicular

to t,he 1ongwa11 panels, are posit.ioned above t,he gate-roads and center of

each panel. Longrwall panels are approximately 850-feet wide, creating a

flow-monitoring spacing of approximately 425-feeL. Monitoring points in

perennial reaches running parallel t.o the longwall panels are spaced at

approximately 850-feet,. Since monitoring is dependent on the timing of

mining, moniLoring points will be added and dropped as mining advances.

As miningr advances through the perennial- sect,ions of the drainagre, and

the monit.oring indicates no af fect.s to f low, the Permittee may modify the

spacing of the monitoring points. This monitoring wil l  also help indicate

if mitigation is required for loss of surface or grround water and,

subsequently, habitat associated with the water.

Skyline has conducted field studies to determine the location of the

perennial portions of both Winter Quarters and Woods Canyon Creeks,

though no mining is currently planned rtithin the next five years in the



Woods Canyon drainage. The perennial nature of the streams were

determined using a variety of Barameters including vegetation and surface

flowmonitoring. Fiel-d studies were init iated and completed in October

and November 20Q2 and October 2003. Copies of the studies are included

in Volume A-L Hydrology Section. The studies will be used by the Forest

in their environmental assessment of the potential effects of undermining

Winter Quarters and Wood Canyon Creeks.

Samp1 ingw i11con t i nueacco rd ing toTab1es2 .3 .7_L ,2 .3 .7_2 , f f i

and 2.3.7-3 as approved at al l  surface water stations throughout the

post-mining period and until the reclamation effort is determined

successful by the regulatory authority. Changes will- be made to the

monitoring program only when addit ions or deletions to the l ist of

parameters and/or schedule is determined to be appropriate, and when

approved by the regulatory agency.

In addition to the above outlined monitoring progr€rm, UPDES discharge

permits have been acquired as necessary. Monitoring and operation of all

surface water discharges are conducted in accordance with conditions of

this permit. Discharges of water from disturbed areas will be in

compliance with all Utah and federal water quality laws and regulations

and with effluent limitations for coal mining contained in 40 CFR part

434. A copy of this permit (UPDES No UT-0023540) is appended to volume

A-1, Hydrology Section. The monitoring locations are shown on Map

2  . 3  -  6 -L .

As required, water quali ty data col lected from the surfaee water

monitoring stations wil l  be subrnitted to the Utah pivision of oi l ,  Gas,

and Mining. Such reports will normal-ly be submitted within 90 days of

the completion of each quarterly monitoring program.
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The volume of water discharged from the mine increased significantly in

August 2002 after large volumes of glround water were encountered within

the mine. The mine was concerned about what effects the increased flows

might have on Eccles and Mud Creeks. EarthFax Engineering, fnc. was

contracted to perform a stream bank stability analysis on the streams

using f lows ranging between 5,000 and 30,000 gtrxn. ttre init ial results of

the report indicated that the stream banks would be stable at flours up to

30,000 ggn. Further studywas requestedby the Division and EarthFaxwas

again contracted to continue the study of the effects on Mud and Eccles

Creeks of sustained increased discharges from the Skyline Mine. The

study will continue as long as the mine is discharging flows in excess of

the pre-september 200L rates plus one year. Mine discharge decreased

below a susta ined 5,000 fpm in  December 2003.  The last  uBdate was

subrnitted with the 2005 Annual Report. The study consist d of the

fo l lowing:

Reference sites have been established on Eccles and Mud Creeks

corresponding to cross sections used in previous investigations (EarthFax

Engineering, 2002) - The reference sites \rrere established in general

conformance to the recormnendations of Harrelson et al. ( l-994). this

involved the following:

Establishing benctrmarks at each site. Benchmarks will consist
of cernent or boulder monuments. with a metal marker stamped
with the site nr:mber.

Establishing monumented
cross sections wil l  be
reinforcing bar that has
bars will be painted to

cross sections. t'he endpoints of
marked with roof bolts or steel

been driven into the ground. These
increase v is ib i l i ty .

Surveying the channel aL each site. Surveying will be
performed using a 1evel and survey rod, with both the cross
section and longitudinal profi le of the stream being surveyed.
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leveIs) . Chan:lel cross s€ct,ions and longitudinal prof iles will be

collected from each reference site annually during the same period. The

study was discontinued after the 2005 daLa collecuion and reporL.
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The analysis reports are arranged by seelm, i. e. , McKinnon, Upper

O,Connor,  and Lower O'Connor A; and then by sample locat ion, €-9-,  roof ,

f 1oo r .

lftre locations of the eqlloration holes at which these samples were taken

are shown on Plate 2 .3 - 5-1- -

obtaining ground water data from abandoned rrines in the area has been

investigated but found not practical. Ttre only abandoned portal in the

permit area is the old Eccles Canyon liline. lIhis portal was sealed and

covered during constrirction of the skyline portal area surface facilities

and is no longer accessible.

there are several abandoned mines in the adjacent area, located in winter

Ouarters, pleasant Valley and Boarding House Canyons. A searctr of ITDOH

and EPA (Storet) records did not reveal any discharge data frm these oId

portals.

2-3-7 croundwater Monitoring Progran

lrtre ground wate! monitoring program outlined in this section is a

continuation of a program approved with the original Mining and

Reclamation per:nrit Application. ft incorporates practices designed to

provide the baseline data necessary to validate the determination of the

probable hydrologic consequences of proposed and existing mining and

reclamation oBerations. Ttre progran also is desigaed to meet site

specific requirements and incorporates the flexibility for change if

necessary. sel-ection of tlle monitoring sites vtas an arduous process using the

following criteria. An original baseline survey or ttydrologic Inventory was

corgriJ.ed irl!979, utsilizing data collected from 1974 through 19?9, where al-l-
possibl,e springs, seeps and. sEreans were notdtored. Additional $tater nqritoring

data was coLlected for the Nortlr Lease fron 1,991 through 1993. Following the

co(q)letion of the inventory and consultalion with both DoGa! and Ehe u. s. Fores!

Service (USFS), representative monitsoringr sites were selecEed- rmportant
paraneters included geologtic unit., critical area wtEre da[age nay occur, quanuity

of f1ow. reasonable year round access, and represenLative distribution-

A monitoring program is being conducted at each of the ground water

stat ions identi f ied on Table 2-3-7-3 and depicted on Plate 2-3-6-L-

Samples are collected quarterly, with the 1!t Quarter ( ilanuary-ltarch )

traving a shortened list of sites due to inaccessibity during winter

nonttrs. Also due to weather conditions, sarq>ling in the 2d quarter

(April-June) can be conducted through JuJ.y 15 in years when snowflrelt

conditions prohibit monitoring conpletion by iluly 1. Baseline laboratory
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analyses is conducted during the 3d Quarter (July-septelriber) every five

(5) years beginning in 2010 and successively in 20L5, 2020, 2025, eEc '

In other that the stated years, 3d Quarter sampling will be identical to

2d and 46 Quarter laboratory analyses. 4s Quarter monitoring (October-

Deceriber) should be conducted prior to Deceniber due to snow conditions

eliminating access.

Water quality sanples are collected from the 25 selected springs in the

project area. The samples are comprehensiveJ.y analyzed each year for

the parameters l isted in Table 2.3.7-L and Table 2-3-7-2. Al l  \ tater

samples collected for use in this permit have been collected and

analyzed according to methods in either the 'Standard uethods for the

Exanination of Water and vf,astewater' or the 40 cFR parts 136 and 434-

A listing identifying the station ttrtrres is shown on Table 2.3'7-3.

tn addition to the collection of the outlined water quality data, \tatcr

leve1 data has been collected frcm each of the wells (if functional) as

schedu led  on  Tab les  2 .3 .7 -L ,  2 .3 .7 -2 ,a7 :d  2 -3 .7 -3 ,  and no ted  on  P la te

2.3.6-1. water quality sary)Ies will be collected from the waste Rock

Disposal Site Wel-1 92-91-03. Sununary information on these observation

we1ls is found on Table 2.3.7-4. Four welIs, tl'I,9-LO-1A,79-L4-28 and 79-

22-2-L arrrd,79-22-2-2 have eqrerienced casing failures, and are current ly

nonfunctional. Ttrere are no plans to replace these wells.

The amount of water discharged from each rnine on each monitoring

occasion will also be monitored at the mine moulh through ttre use of a

totalizing flow meter or sjmilar device. Significant changes in the

source of water in the mine will be noted during the period of

operation. underground rdater puflped from each mine will be monitored

for water quality. Mine *1 discharge is sanpled at Station CS-14. Iiline

#3 discharge is sampJ.ed at station CS-12.uine #2 water is discharged at

atc-3.
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completed in Augrust 2002. Annual updates to the study have been

sutmitted with the anrrual reports. This study concluded after the 2005

information was submitted based on the initial parameters of the study

which indicated the study would last through one (1) year after

diseharge from the mine decreased to a sustained flow l-ess than 5,000
gpm.

Samples obtained at the MC-sites were monitored for total fIow, TDS,

TSS, and total phosphorous. In addition a stream stabil i ty cross-

section and reach survey will be conducted approximately 75 yards

downstream of the MC-6 monitoring location. The results of these

analyses will be reported with the other mine water quality monitoring

repor ts .

Sites MD-1, JC-1,, ,JC-3,and ELD-I- were also added to the monitoring site

1ist. MD-1, is a composite sample of the all- the water discharged f rom

Skyline Mine to Eccles Creek. JC-L and JC-3 are samples of the water

discharged from the two James Canyon ground and mine dewatering we11s.

ELD-L reports the total f low-only from both JC-l- and ,JC-3 . l[D-]- and

ELD-1 are monitored for total flow and the results are reported to the
Divis ion on a monthly basis.  Quarter ly,  MD-1, , tC-1, and,JC-3 are also

monitored for TSS, TDS, and total phosphorous. Since JC-3 is a
Paci f iCorp UPDES si te,  i t  is  monitored eachmonth for f low, TSS, TDS,

oil, and grease, and, total iron. The UPDES sampling results are
forwarded to the Division monthly.

Spring monitoring sites WQ1-3 9 , WQ3 - 5 , WQ3 -25, vfQ3 -4L WQ3 -43 , and WQ4-
l-2 were added to the pernrit. Surface water sites CS-L9, CS-20',and CS-2L

were added as were we1ls  9L-26-L and 9L-35-L.  A11 o f  these s i tes  are
in the North Lease area. Location of these samples sites are
i l l us t ra ted  on  Draw ing  2 .3 .5 -L .

Skyline Mine has also obtained numerous water samples from within the
mine for age-dating purposes. Samples have been analyzed for both

stable and unstable isotopes; the maj ority being analyzed for tr it ium

and carbon L4 eontent. The analyses results of these samples is

discussed in detail in the ,Ju1y 2002 Addendum to the PHC. The results

of repeated tritium sampling and analysis in a few location in themine,
specifically those in the 9 and 1-0 Left panel areas that began inAugrust
20AL, suggest that the majority of the water is not younger than 50
years. Only a few carbon L4 samples have been obtained from these
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should be accessible for the next several years. The results of the

analyses will be monitored for changes in ages that may indicate changes

in the source of the mine water inflows, These samples will be

obta ined as out l ined in  Tab le  2  -3  -7-L '

Samples of water diseharging from springs 8-253 (F1at Canyon area) , 2-

4j-3 (,James Canyon), g,24-L (Sulfur Spring in Huntington Carryon), and S1-5-

3 (Upper Huntington Creek) will be collected during the 2d Quarter (April

June) and 4eh euarter (October December) monitoring period and

analyzed for tr it ium content. Additional tr it ium samples wiLl be

obtained from EL-L ( inf low to Electric Lake above .JC-l- and .IC-3

discharge) and EL-2 (outf low f rom Electric Lake) during the Zod, 3d, and

4tb puarter water monitoring periods. These samples wil l- be coll-ected

for a period of three years beginning in the spring of 2004 - The

purpose of collecting these trit ium samples, along with the trit ium

samples from,Jc-i., is to monitor the change in tritium content, if any,

in the loca1 agrrifers and Electric Lake during spring, slunmer, and fall

and over the three Year Period-
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Table 2.3.7-1
Comprehensive Water Quality Analytical Schedule

(Surface and Ground Water Stations)
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Table 2.3.7-1
Comprehensive Water Quality Analytical Schedule

(Surface and Ground Water Stations)
(continued)

Sample Site

lst Quartcr

-t

E
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o o
: o t

i", E E I t
a*gEs
:qFFHFS

2rf,2 t 3rd'/4th Qrnrters

?aoo
h eE.0 nd
E Ei Au3[FEH$tt

EF-B5gFE fr. = EP
$bEEEEEFSEEEt

eont.
WRDS #1 ,( x
WRDS #I K x
WRDS #I x x
WRDS #4 K x
EL.1 x
EL-2 x

sl0-1 x
sl2-1 t
sl3.2 x
513.7 x
514.4 x

S2/t-1 Sulfur SprinE x x
924-12 x
s2e13 x
S3/t-12 x
s3s x

w03€ x
wo3-26 x
WO3-41 x
W03.43 I
W44.12 I

2-36aRevised 5-2246



I

Table 2.3.7-1
Comprehensive Water Quality Analytical Schedule

(Surface and Ground Water Stations)
(continued)

* Field Measurements and Laborotory Analyses are defined in Table 2.3.7-2

'Field parameters will be taken in conjuncilion with samples collected for Lab Analyses

tsites with at least two (2) years of laboratory analysis data wifl be sampled once every flve (5) years for
the currently approved laboratory parameters in Table2.3.7-2 beginning in 2010. lf field panmeter monitoring
indicates any trending changes, regular laboratory analysis may be resumed until trerd is adeqmtely
characterized.

2rA Quarter sampling may exterd to July 15 in years when spring snow conditions do not allow a@ess
before June.

3 Baseline Lab Analysis will be condrrcted every five (5) years beginning in 2010 in the 3rd qrnrter.
(ie. Years 2010, 2015, 2020, etc.)
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Field Measurements
@er
pH
Specific Conductance
Temperature, Water

Laboratory Measurements

Carbonate
Calcium, dissolved
Chloride
lron, Total
Magnesium, dissolved
Mangans€, total
Nitrate + Nitrite
Phosphorus, Total
Potassium, dissofued
Sodium, dissolved
Sulfate
Total Alkalinity
Total Hardness
Total Suspended Solids
Total Dissolved Solids

Table 2.3.7-2
Water Quality Analytical Schedule

Boron, dissolved
Bicarbonate
Calcium, dissolved
Carbonate
Cation / Anion balance
Chloride
Hardness, Total
lron, Total and dissolved
Lead, dissolved
Magnesium, dissolved
Manganse, Total and dissolved
Nitrate + Nitrite
Phosphorus, Total
Potassium, dissolved
Sodium, dissolved
Sulfate
Total Suspended Sofids
Total Dissolved Solids
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TABLE 23.74
MONITORIf{G STATION IDENTIFICATION

ECCLES CANYONI/MUD CREEK DRAINAGES

STREAM STATIONS -22 Stat'prs
cs-g cs-11 cs-15
MC-z MC€ MC4
cs-21 vc-11 vc-12

cs-1
vc€
MC-5

CS€ CS4 CS€
vc-g vc-10 MC-1
MC-6 cs-19 cs-20

MINE DISCHABGE STATIONS - 4 Stations
C*t (Mine #si 

- 
cs-14 (Mine #1) . MD-1 (composite cs-12 & cs-14)

SnO-f gotal Mfre Site Discharge to Eccles GreeUScofieH Reservoir)*

FRENCH DBAIN STATIONS - 1 Station
cs-13

STREAM STATIONS - 12 SitAtiOTS

HUNTINGTON CANYON

cs-16 cs-17
F-10 EL-1

cs-1
UPL-10 F-9

cs-18cs-7 (F-5) cs-8
CS.23 UPL€*

"Discontinued SPring, 1 989

s13-2

s234

2413

wQ4-12

s13-7

S24-1 Sulfur

3-290

8-253

w79-26-1

w204-1

w20- 28-1

91-26-1

w17-1

s144

s24-12

wQ1€9

s15€

s26-13

WQ3€

GS.Z2

s17-2

s34-12

w03-26

w79€5-18

w99-4-1

JC€

EL.z

WASTEROCK DISPOSAL SITE

STREAM STATIONS - 4 Statiors
WBDS #1 WBDS #2 WRDS #3 WRDS #4

GROUNDWATER STATIONS

SPRINGS - 25 Statiors

s10-1 s12-1

s?2-5 s22-11

s35-8 s36-12

wQ341 wQ343

WELLS (MONITORING) - 19 Well Statiors

w79-10-18 w79-14-24

e2-e1{3 w2-1(e8-2-1)

w99-21-1 w99-28-1

ELD-1 fl'otalof JC-1
and JC€)*

WELLS, CULINARY -Referenced but not monitored

w79-35-14

w204-2

JC-1

91€5-1

w13-1 w13-2 w17-3 w24-1

NATTONAL POLLUTION DISCHARGE ELIMINATION SYSTEM (NPDES)

OO1 portal Area 002 Loadout Area 003 Waste Bock Area JC-3 James Canyon

* Sites are monitored for total flow only and the results are reported to the DMs'lon on a monthly basis.
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area and in the adjacent Upper Huntington Creek since 1981 as a part of

the surface water monitoring program. Eight flumes, F-1 through F-8

(Plate 2.3.6-1)  were insta l led and are present ly  being moniLored as par t

of the modi f ied subsidence study. However, only one f h.rme , F-5 , is

currently part of the quart.erly wat.er monitoring program. Flume F-5 is

the sane saq>ling point as CS-7 of the quarterly water monitoring

program. fn greneral , stream flow rates in this part of the permit area

are decreasing- This is 1ike1y due to the present drought, conditions

(Climatologry, Volume 4) .  Water samples from al l  four monitoring stat ions

are of a calcium-bicarbonate character - chemical concentrations trave

remained relat ively consistent through Lime.

Baseline concentrations of various constituents were normally well within

the State of Utah standards for waters of the Skyline project area.

A sunmary documenting the urater guality data in the mine area mery be

found in Volume 4.

Additional baseline data has been collected in the James Canyon drainage

as part of the Burnout Canyon study. Flows have been obtained from flume

F-9 since l-993 in,James Canyon. This information is contained in Volume

A-1,, Hydrologlr. Laboratory Analysis was added to Stream Site F-1-0 due to

the facil i t ies associated with the construction of the i lC-we11s dri l l

pad. Viater qual i ty samples col lected since the ear ly 80's and 90's f rom

streams that have been undermined by the Skyline Mines (Burnout, Eccles,

other t r ibutar ies of  Upper Hunt ington Creek, Plate 2.3.6-1- and 2.3.6-1a)

indicate water quality is not noticeably affected by underground mining

act iv i t ies .

Prior to March L999, Skyline Mine discharged water to Eccles Creek at an

average rate of approximately 350 ggn. FromMarch tggg through November

2002, the discharge rate gradually increased to between 9, 500 and l-0, 500
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Groundwater Monitoring' by Mayo and Associates, recontrnended some changes

to the original monitoring p1an. These changes were made by Mayo and

Associates after a careful review of 1ocal hydrogeology, monitoring

conditions, sampling parameters, and saq>ling data. Ttre changes proposed

by Mayo and Associates are considered valid and reasonable and are

therefore incorporated herein. An evaluation of UPDES and waste rock

disposal site monitoring stations were not included within the scope of

work completed by Mayo, but continue to be an integral part of the water

monitoring program.

A copy of the 1-996 PHC evaluation is included within Appendix A-l- Volume

2 of this MRP. An update to the PHC, "Addendum to the PHC, July 2002"

has also been included in this M&RP. Since the modifications to the PHC

have taken place over time and conditions within the mine have changred,

it should be assumed that where the most recent text conflicts with text

in earl ier modifications or original text, the latest supercedes the

ear l i e r .

Surf ace water monitoring progrrams are eonducted at each of the

app rop r i a tes ta t i ons iden t i f i ed i nTab1es2 .3 .7_L ,2 .3 .7 -2 , f f iAand

2.3 .7-3  and shovne on Drawings 2 .3 .6-1 ,  and 2 .3 .5-2 .  Samples are  co l lec ted

quarterly, with the 1-"t Quarter (.fanuary-March) having a shortened list

of sites due to inaccessibity during winter months. Also doe to weather

eonditions, sampling in the 2,'d quarter (Apri1-,June) can be conducted

through July 1-5 in years when snowrnelt conditions prohibit access prior

to ,June 1-. Baseline laboratory analyses is conducted during the 3'd

Quarter (.7u1,y-september) every five (5) years beginning in 201"0 and

successively in 2015 ,  2020 ,  2025, etc.  In other thatn the stated years,

3"d Quarter sampling will be identical to 2od and 4Eh Quarter laboratory

analyses. 4s Quarter monitoring (October-December) should be conducted

prior to December due to snow conditions eliminating access.
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Surface water stations in Eccles Canyon were sarqpled more frequently than

those on Huntington Creek during the initial phases of mining-

Eccles Canyon stream stations are shown on TabLe 2.3 .7-3 and are analyzed

for those const i tuents ident i f  ied in Tables 2 .3 .7 -2 with an annual

monitor ing as Per Table 2 -3 -7 -L -

sarqll ing will continue at all surface water stations throughout the

post-mining period and until the reclamation effort is determined

successful by the regnrlatory authority. samples will also continue to be

aaalyzed for the parameters outl ined in Tabl.es 2-3-7-t '  2.3.1-2, and

2.3.7-3t- throughout the post-nining period, unless deletions in the list

of parameters is determined to be appropriate.

several monitoring stations were added to the monitoring schedule with

the incorporation of the North Lease Tract. CS-19 and CS-21 have been

added to monitor the quantity and quality of the water in woods Canyon

Creek and CS-20 has been added to monitor the quantity and quality of the

water in Winter Quarters Creek-

As part of the Skyline Mine subsidence moniEoring plan, a total of 42

nevr vrater monitoring sites have been identified in Lhe North Lease area

(Tab1e 2 .3.7-2A) - Sit.es NL-1 through NL-42 have been selected to monitor

flows on the perennial reactres of both Winter Quarters and woods

canyon drainages one year prior Lo , during,

and one year following longrwall undermining of the perennial section of

strean The sites will be monit.ored monthly in June t.hrough Oct.ober. If
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.dccessible earlier than ,iune or later lhan October, the mine will monitor

IJre si-tes. The results of Ehe moniCoring htill be reporEed with the other

required monitoring data. The purpose of ttiis moniloring is Eo delermine

the effects, if any, on the stretches of perennial streams in the Winter

Quarters creek and woods canyon creek drainage tshats will be subsided due

tso mining. Monitsoring po j-nts, in perenrrial reaches running perpendicular

!o the l-ongwa1l panels, are positioned above the gate-roads and center of

each panel . Longwal l panels are approximately 850-feet wide, creating a

f lobr-monitoring spacing of approximately 425-feet. Monitsoring points in

perennial reactres running para11el to the 1ongwal1 panels are spaced ats

approximatel-y 850-feet- since monitoring is dependent on the t iminq of

mining, monitoring points will- be added and dropped as mining advances.

As mining advances through the pererrnial sections of Ehe drainage ' and

the monit.oring indicates no affects Lo flow, the Permittee may modify the

spacing of Ehe monitoring points- This monitoring will also help indicale

if mitigation is required for loss of surface or ground v,ater and,

.-subsequenLly, haltitat associated wiLh the lrrater -

-

Skyline has conducted field studies to determine t}.e location of the

perennial portions of both Winter Quarters and Woods Canyon Creeks,

though no mining is currently planned within the next five years in the

Woods Canyon drainage - fhe perennial nature of the streans were

determined using a variety of parameters including vegetation and surface

flow monitoring. rield studies were initiated and cofitpleted in october

and Noverdber 2002 and october 2003. copies of the studies are included

in voh:me A-1 Hydrology section- The studies will be used bDZ the Forest

in their environmental assessment of the potential effects of undennining

Winter Quarters and wood Canyort Creeks.

Sanpling will continue according to Tables 2 .3 -7 -L, 2 -3 -7 -2, and 2 - 3 - 7-3

as approved at a].l surface water stations ttrrougttout the post-mining

^period and until the reclamation effort is dete:-nined successful by the

It
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study will continue as long as the mine is discharging flows in excess of

the pre-September 2001- rates plus one year. Mine discharge decreased

below a sustained 5,000 fpm in December 2003. The last  update was

submitted wittr the 2005 Annual Report. The study consisted of the

fol lowing:

Reference sites have been established on Eccles and Mud Creeks

corresponding to cross sections used in previous investigations (EarthFax

Engineering , 2002) - The reference sit,es were established in general

conformance to the recommendations of Harrelson et a1 . (L994) . Ttris

involved the following:

Establishing benchmarks at each site. Benchmarks will consist
of cement or boulder monuments, with a metal marker stamped
with the site number.

Establishing monumented cross sections. The endpoints of
cross sections wil l  be marked with roof bolts or steel
reinforcing bar that has been driven into the ground. These
bars wil l  be painted to increase visibil i ty.

' 
::il:*:3 JJ:n'lT;:, *u"fflJ'??e, ,iH5:lf ,JJ'1,"::
section and longitudinal prof i le of the stream being surveyed.

Establishing photo points. As recoilunended by Harrelson et a1 .
(L9941 , convenient locations wil l  be selected to take

photographs upstream, downstream, and across the channel at
each cross sect , ion locat ion.

Collect ing streamflow data. The f low wil l  be measured at eactt
si t ,e, using standard procedures, with a rotat. ing-eup f low
met,er. Indicators of bankful l  stage wil l  also be gathered.

Samples of the bed and bank maLerials were col lected at t .he newly

establ ished stat ions to evaluate geomorphic and stabi l i ty relat ionships

at  those locat ions.  Simi lar  samples were col lected in  February 2OO2 at

the remaining sites (earthFax Engineering, 2002) and are st i11 considered

va1 id .
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these samples are analyzed for total dissolved sol ids (TDS) , total

suspended sol ids (TSS), and total phosphorus.

As f ield information is gathered, suff icient dat.a wil l  be gathered

to determine the bank erodibi l i ty hazard (Rosgen, t996; 200L) for each

reference site- These data wil l  include measurements of the fol lowing

values:

a

o

a

a

a

a

Bank height
Bankfull depth
Rotting depth
Root density
Bank slope
Degree of surface protection of the bank

The in-stream velocity gradien! (betvteen the core of maxirnr:rn vel-ocity and

the stream bank) and the ratio of averagre hydraulic stress and near-bank

hydraul ic stress will also be calculated- Each of these indexes will be

conpared with t)pical values provided by Rosgen (1995; 2001) to provide

another assessnent of bank stability in addilion to Eha! provided

previously ( EarthFax Engineering, 20021 .

Flow and water-quality data (TDs, Tss, total phosphorus ) are

collected ats the monitoring poinLs on a seasonal basis and will continue

to be until one year following a sustained reduction in mine-water

discharge to a rate of  5,000 glnn or less ( i .e. ,  pre-Septser iber 2001

l-evels) . channel cross sections and longitudinal profi-Ies will be

col-lected from each reference site annually during the same period- The

study was discontinued after the 2005 data coll-ection and report.
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Ammonia Data

SITE
NAfuIE DATE

NH3
ndl

cs-l2 1At26nOO5 o.2
os-12 ej/23t2005< . 1
cs-l2 2f,2005 1 . 3
cs-l2 6t18t2003 1 . 6
os-l2 9t24r2002< . 1
cs-l2 6t19t2002 0.3
cs-l2 a281200?< . 1
cs-12 10t30f2w1 o.2
GS.l2 9/6/2001 4.4
cs-12 612012001< . 5
cs-12 2J27t2001< . 5
cs-12 fi18/2000 .5
cs-l2 81912000 .5
cs-l2 10/30/1996 .5
cs-12 9/25/1996< , 5
cs-12 10/16/1995< . 5
CS-l2 9/5/1995< . 5
cs-12 6120/1995 1
cs-12 10t27t1993 o.32
cs-12 8/30/1993 0.61
cs-12 6/2311993 0.33
cs-12 1012u19{2 1 . 1 2
cs-12 9/8/1992 0.96
cs-12 6/15/1992 a_42
cs-12 2/17t1992 1 . 5
GS-12 11/5119911.46
cs-12 9117119910.85
cs-12 6/1u1991 0 . 1 8
cs-12 211U1991 0.64
cs-12 10/25/1990 0.06
cs-l2 9/1 1/1990 0.05
cs-12 6/6/1990< . 0 3
cs-12 1117119900.06
cs-12 10/30/198S< . 0 3
cs-l2 911U1SnS0.05
cs-12 8na1w9< . 0 3
cs-12 612U1989 o .12
cs-12 ?!27t1989< . 0 3
cs-12 11/91988 0.15
cs-12 8/15/198e 0. ' t4
cs-12 619119880 . 1 3
cs-12 lU1911987 0.31
cs-l2 812U1987 0.15
CS-12 71911987< . 0 3
CS-12 6/1 1/1987 0.16
CS-l2 10/21119860.64
CS.12 8/2011986 0.25
cs-12 612U1986 0.16
cs-12 10/16/1985< . 0 1
cs-l2 glnn98s 0 . 1 5
cs-12 612011985< . o 1
cs-12 10123t1984< . 0 1
cs-l2 8124119e40.28
cs-12 612811984o.26
cs-12 1 1/30/1983 1 . 8

SITE
NAME DATE

NH3
msfl

1g 1il14' <_1
i;l3 gEz1ans( "il,

ffii#|.., ffftil}? < . 1
o913 gE5Am3< " 1
as-l3 tr?6/:2003< . 1
cs-l3 ?/?f/wm < . 1
cs-l3 1wZ18sff2< . 1
cs-l3 8ffiW2 < . 1
cs-l3 fflAmm < . 1
cs-r3 10mf2001< . f
ffi-l3 9,16f2001< . 1
cs-r3 trvffm1 < . 5
c8-ls 3r1/ml < . 5
cs-l3 tmlmm < . 5
;s-13 8rg,?offi < . 5
cs13 6/?i&lzoffi< . 5
o$13 10rl1wg < . 5
c$t3 8ur6r199t< . 5
o&13 7t5t1g9g < , 5
Rrg ltrl1/1990 < . 5
cs-r3 811?/1wl < . 5
cs-l3 €/16t'19S ( . 5
G$,13 1912l1997 < . 5
CS-l8 8/1lUl997 < . 5
c$l3 6l24figg? < . 5
c$.13 10f;30/1996 .5
cs13 9ffi19s6 < . 5
cs-l3 8t2tr199€ .5
cs-l3 1ry191ffi ( , 5
3S-13 gffiitls < . 5
cs-13 10fl28/1993r< .05
cs-l3 8ra6/189e<.05
c$l3 @91gffi < .05
0$.,13 f o/:z3ifi99e 0.ffi
c$-13 sn#l9# <.o5
c913 6/1ffls92 < -05
3$13 10/171991 <.06
GS-r3 gfu/l9e1 o_05
D$lS 8/1l/tst 0.07
cs-l3 u1il1gg1 <.09
c913 11tl#tgf'0/ < .03
CS-tg grffr9g0 ( .03
0s-13 66/1S0 o.1e
3S-13 taal/lsg (.09
F-l3 gle/l989 <.03
DS-l3 6f,2U198€ <.03
c$13 t1lil1s8 o-05
0$13 8116/1988<.03
0$13 6r6fi988 ( .03
c$l3 1V72t1W7 s.OS
c$l3 8rwls? q.G?

0s-13 G/11fiS7 <.03
DS-l3 1W?f,1g8j6 0.51
0s-13 8fi21l1986 0.35
cs-l3 8t25l1988 0.s
cs-l3 191€i/1985<.o1
GS-r8 8@l1sj/ o.e
GS-l3 6/20/1S5 < . 0 1
0$.13 10r29/r984( .01
c$13 a/24/1984 o.08
CS-l3 6f2SU1984 0.1s
O$13 1t/ltrl901it o.5

SITE
NAi'E DATE

NH3
mdl

cs-14 1012v2005 0.1
cs-14 8/18/2005 0.3
cs-14 6n 2005< . 1
cs-l4 2/z2005< . 1
cs-14 11t1120cpi< . 1
cs-l4 9t27t2004 0.1
cs-14 6a9/2OO4 4.2
cs-14 azaz0/o4 0.1
cs-14 11t11nAO3 o.2
cs-l4 913p,f2003< . 1
cs-14 6l't812003 4.2
cs-14 u2612003 o.2
cs-l4 rcnz2002 o.2
cs-14 919l2W2 o.9
cs-14 u19t2AA2< . 1
cs-l4 u2812002< . 1
cs-l4 tol29l2w1 < . 1
6-14 9tazao1 0.1
GS.14 6/2012001< . 5
cs-l4 a27POO1< . 5
cs-14 10/8/2000 0.8
cs-14 8/9/2000 < . 5
cs-14 612012000< . 5
cs-l4 10rl1999< . 5
cs-14 8/16/1999< . 5
cs-14 612911999< . 5
cs-14 10/1 1/1998< . 5
CS-l4 8/16/1 998 < . 5
cs-14 6/16/1998< . 5
cs-14 10/9/1997< . 5
cs-l4 8113v1997< . 5
cs-14 612411997< . 5
0s-14 10/30/1996< . 5
os-14 9/2511996< . 5
cs-14 10/16/1995< . 5
cs-14 9/5/1995< . 5
os-14 6/20/1995 ' t .5

cs-l4 8126/1993< . 0 5
CS-l4 6/23v1993 o .12
cs-l4 filnn9y2 o.o7
os-14 w8l19V o.2
os-14 6/1s/19s2 0.31
0s-14 a17n9U2 0.45
os-14 11/5/1991 0.48
cs-14 911711991 0.97
cs-14 6/1 1/1991 0,34
os-l4 ?/1u1991 1.37
cs-14 10t25119W 0.58
cs-14 9/12/1990 0.43
os-14 u6/1990 0.39
os-14 1/17l1990 1 . 2
CS.14 10/30/1989 0.67
os-l4 9/18/1989 0 . 1 3
os-l4 612311t,E9 o .17
0s-14 a2711989< . o 3
cs-14 1/2511989 0.64



Ammonia Data

SITE
NAME DATE

NH3
mdl

sl0-1 10/13t2005< . 1
s10-1 gm?@5 < . 1
s10-1 64t2'2005< . " 1
s10-1 v?Pnw4< . 1
sl0-1 wl7/2003<. , |
sl0-1 6/19/2009 0.1
sl0-1 ufirstrz < . 1
s10-1 10f'2,Sr2001< . 1
sl0-t 9f8t2001( . 1
910-1 0/18t2001< . 5
sl0-1 8rra000 t l

s10-1 6f;28fle000< . 5
sl0-1 8/17l1gS < . 5
$10-1 8f2ry1sg€( . 5
sl0-1 8r191s98< . 5
sl0-1 6l?iv19gS 1.S
sl0-1 rogl9€r ( . $
sl0-1 8tlgt1gg7 < . 5
sl0-1 6fi291997 ( . 5
sl0-1 slrt1ffi { . 5
sl0-1 ffi4/1996 <.s
sto-t w4t19g6( . 5
sl0-1 7l..l7ll$# ( . 5
sl0-1 10/18il1sW< . 1 9
sl0-1 8n2y1Ss8<.o5
s10-1 r0{Po/1992o,o8
sl0-1 gfit19g2 <.o5
sto-1 6/1trls92 <.o5
sl0-1 10/1S1991<.06
slo-1 gB/1991 o.06
$10-1 6r1tr1991 0:O3
$10-1 1tr?{/lffi <.o3
s10-1 ry101r9900.05
slo-1 €|r/yl990 o.06
s10-1 10/1g1gBS o.05
s10-1 9'lil1989 <,ff !
sl0-1 10/11/1988<.00
$10-1 8/17lrgffi o,08
s10-t 6X27/r988<.0$,
s1G1 1012sfls87<.03
st0-l 8r17n9B?<,o3
sl0-1 6tr1s7 0.e4
sl0-1 10fis1s6 o.08
sl0-1 8f191988 0.2
slr)-tr €i/r8/1S6 < . 0 1
$1O.1 1011sl985<.01
810-1 @7/1s85 <.o1
sl0-l 6/18/1985< . 0 1
sl0-1 8f?2t19&1 0.11
sl0-1 8/26fr984 0.23
s10-1 rwlslso <' .01
sl0-1 /1989 0.1
Sl0'1 ry:eglss 0.3
sl0-l Efr8r1982o.13
sl0-1 8/18tr1981<.o1

SITE
NAME DATE

NH3
ndl

sl2-1 612912005< . 1
s12-1 6/23t20/04< . 1
s12-1 6t'16t2003 o.2
s12-1 e/1712002< . 1
s12-1 611812001< . 5
sl2-1 612012000< . 5
s12-1 6/29/1999< . 5
s12-1 716l1998< . 5
s12-1 61231r997< . 5
s12-1 6t24t199F< . 5
sl2-1 7124/1995< . 5
s12-1 6123i/1993< . 0 5
s12-1 6/18/1991 o.o7
s12-1 6/411990 0.04
s12-1 10/16/1989
sl2-1 612111989 0.07
s12-1 il27n$8 < . 0 3
s12-1 6/9n987< . 0 3
s12-1 10/15/1986 0 . 1 8
sl2-1 8/19/1986 o.21
sl2-1 6/18/1986< . 0 1
s12-1 6/18/1985< . 0 1
s12-1 812?/1984 0 . 1 1
s12-1 e/26l1W4 0 . 1 5
s12-1 10/19/1983< . 0 1
s12-1 812U1983 o.25
s12-1 6/29/1983< . 1
sl2-1 8/1811982 0.5s
sl3-7 10/18/2005< . 1

SITE
NAME DATE

NH3
ndl

sl3-7 v7w05 < . 1
sl3-7 6'2gffi < . 1
ffe7 g6l200f < . 1
sl3-7 6fffiE0G{ < . 1
s13-7 #t8/2003 < . 1
sl3-7 6fl8f;200A ( . 1
sl3-7 e/fiffira < . 1
sl3-7 sg&00r < . 1
sl3-7 ffl8n001 ( . 5
stsT 6rmmo0< . 5
sl3-7 ul711999( . 5
sl3-7 6/12#t9grl< . 5
sl3-7 8r191898( . 5
sl3-7 7/stss < . 5
sl3F7 8r1g1S7 < . 5
513.7 7tst19€7]( . 5
sf 3-7 6t2Z1gsE( . 5
sl3-7 7/17l1g$t ( . 5
sl&7 g'?3/19W( .Og
sl$7 6/V1992<.o5
slg-7 6i/18r1991 0.0{
s13-7 6lrt/t990 <.03
813-7 6/12llf 9{t€ 0.og
sl3-7 612711988<.&3
sl&7 6/g11g87 o.04
sls.7 #Jgfs€ aJ7
sl$7 6/18/198€<.o1
sl3.7 6/1er1985<.o l
st3-7 Bml1w4 0.0?
sr3-7 8tftttg84 0.1
sls,7 8leetls3 0.5
s1g-7 6l2gts83 0.1
sl3.7 u191982 0.3



Ammonia Data

SITE
NAME DATE

NH3
mdl

s17-2 11t16t200,5< . 1
s'17-2 9t26t2005 < . 1
s17-2 6/30/2005 < . 1
s17-2 1111112004< . 1
s17-2 9128t2044< . 1
s'17-2 6129120A4< . 1
s17,2 1 1/1 1/2003< . 1
s17-2 9t25t2003< . 1
s17-2 6,i26/2003< . 1
s17-2 10t21t2002< . 1
s'17-2 812812002< , 1
s17-2 6118i20A2< . 1
s17-2 10tfit2001 . 1
s17€ 9/6/2001 < . 1
s17-2 6t20t20CI1< . 5
s17-2 10l8l2wa< . 5
s17-2 81912000< . 5
s17-2 61a8,aAOO< . 5
s17-2 10t7l1999< . 5
s17-2 8/16/1999< . 5
s17-2 7/511999<_5
e 10/1 111998< . 5
s17-2 8l't7ngln < . 5
s17-2 6/18/1998< . 5
s17-2 10n2/1997< . 5
s17-2 8t14t1997< . 5
s17-2 6t24t1997< . 5
s17-2 6/23y1997< . 0 5
s17-2 10/30/1996 .5
s17-2 9/2511996< . 5
s17-2 6/26/1996< . 5
s'17-2 10/16/1995< . 5
s17-2 9/6/1995< . 5
s17-2 6/20/1995 0.5
s17-2 10/28119930.07
s17-2 8/30/1993< . 0 5
s17-2 101291992 o.26
s17-2 919119g2< . 0 5
s17-2 6/15/1992< . 0 5
317-2 101171199',1< . 0 6
s17-2 6/1 1/1991 o .14
s17-2 fin4/1990 < . 0 3
s17-2 911?/1990 0.08
s17-2 6/6/1990< . 0 3
s17-2 10/31/1989< . o 3
s17-2 9/191989 o.o7
s17-2 6/23[1989< . 0 3
s17-2 fi12/1988< . 0 3
s17-2 8/16/1988 0.06
s17-2 u6l1988< . 0 3
sl7-2 10t241s37< . 0 3
s17-2 8t20t1987 .03
s17-2 611'v1987< . 0 3
s17-2 10t22/1986 o.44
s17-2 8/21l1986 0.63
s17-2 6/25/1986 0.13
s17-2 10/16/1985< . 0 1
s17-2 8/2?/19{35 0.05
s17-2 6/2011985< . 0 1
s17-? 10t23t1984< . 0 1
s17-2 u24t1984 0.1
s17-2 612911984o .12

SITE
NAt\rE DATE

NH3
mc/l

s17-2 10/26/1983< . 2
s17-2 azu1sr83 o.25
s17-2 6/30/1983< . 1
s17-2 8/18/1982 0.28
s17-2 11211'1982 2.8
s17-2 12,9i1981 o.62
s17-2 1 111 111981< . 0 1
wQl.9g 1dl3m05 o.l
WQI€O 96t2005< . 1
wQl€9 f'?g,E0{,€/ < . 1
WQl*?9 vatro4 < . 1
WQl€E f f en f f iA < . 1
WQ1.39 1088'2003 o.2
wQr-99 sl7ffi < . 1
WQl€9 6116f;2003< . 1
WQl€9 1W1ffi(ffi < " 1
WQI€9 g1r&wz< . 1
WQl€9 61l&filffi ( . 1
wQ3-26 10n8i2005< . 1
wQ3-26 9/15/2005< . 1
wQ3-26 6/2U2005 < . 1
wQ3-26 11110120a4< . 1
wQ3-26 91612A04 0 . 1
wQ3-26 6t2.3/2004< . 1
wQ3-26 firca12003< . 1
wQ3-26 s|1812003< . " 1
wQ3-26 611712003< . 1
wQ3-26 11w2ao2< . 1
w03-26 9t5t200/2< . 1
wQ3-26 6t1712002< . 1
woHl 1ff13/?m5 0.1
WOHl g6/2005 < . 1
wQ3"41 ffi?!w05 < . 1
WQg-41 1illUmr ( . 1
was4l 9/e8ffi4 < . 1
wcls-/$I 6r[?le004( , 1
WG341 1028t?003 o.1
wa3-41 *tl712003< , 1
WQA.*t ofi6mo3 < . 1
wQ8-41 10/18':e002< . 1
WQg4l sl1ffi2 < . 1
tfrJQ&41 €ill8/ie002( . 1
wQ3-43 10t1312005 0 . 1
wQ3-4d! 9/6/2005 < . 1
wQ34dt a2a20a5 < . 1
wQ3-43 1111?/2004< . 1
wQ34dl gnnoo4< . 1
wQ34il 6na2w4 < . 1
wQ3-43 1012812A03 0.1
wQ3-4dr 9i17naCI3< . 1
WQ343 611612003< . 1
WQ343 1Ane/2002< . 1
wQ3-43 911112002 1
WQ343 6t18t2002< . 1
wass 1ryr8fr2005< . 1
w03€ g/1sraqls 4.2
WQ3€ 6/ieg/m5< . 1
w83€ 11/10/2fi14( . 1  '

wQg€ e€r:zwl< . 1
t/vo3€ trz3tapffi < . 1
$vQs€ lUfrmq)3 < . 1
IwOS€ s1Ef2003< . 1

SITE
NAME DATE

\H3
ng/l

wa3"6 6tfilmag ( . 1
w036 11l4tNU2 0.1
WQ36 gfia/:2002( - l

WQ3€ 611TPftra< . 1
wo4-12 10n8noa5< . 1
wQ4-12 9/15/2005 0.3
wQ4-12 6n3,2005 < . 1
wQ4-12 'l111012004< . 1
wQ4-12 9161200,4 o.2
wQ4-12 612312004< . 1
wo4-12 10/30/2003< . 1
wQ4-12 9/18/2003< . 1
wQ4-12 6t1712003< . 1
wQ4-12 111U2002< . 1
wQ4-12 91512002< . 1
wQ4-12 6t1712002< . 1
cs-l1 11/15m05< . 1
DS-l1 9ft6/2005 1
os-l1 6r2s8005< . 1
0si-11 finrffi4 ( . 1
cs-l1 wztffi* 4.2
os-l1 *281W4 < . 1
cs-11 t,ll11fis0/3< . 1
D$l1 mitA!@g < . 1
cs.11 6rietr?003 0.1
as-l1 1W2r&AA2( . 1
c9'11 v?str0tra 0.1
cs-l1 ul8AW2 < , 1
c&11 $n$E,oo1 < . 1
cs-l1 sry2001( . 1
c911 eP0l200l < . 5
cs-lt 1tr81A000< . 5
cs-11 8/8nm0 < . 5
c911 6/28m00 < . 5
DS.I1 10rl1ss€( . S

cs-l1 8116[1999< . 5
cs-l1 1ff10/1s98 ( . 5
ffi-l1 g1sl9S ( . 5
os-l1 6116/rS8< . 5
cs-l1 ro/srl997< . 5
cs-11 913/19s7< . b
cs-lr 6F4l1gg7 < . 5
cs-l1 10/3ry199e< . c
cs-l1 wr6/1996< . 5
cs-l1 6t2$r9gS < . 5
cs-l1 10/161199S< . 5
cs-l1 srerlffi < . 5
as-l1 $1gfisH 1.5
cs-l1 1@zlss 0.06
cs-l1 8l?6/199C<.05
cs-l1 6J22f199€ 0.oe
c$l1 $fnn9v 0.06
os-l1 g8r1sgz<.05
0S.11 6/151199 <.o5
cs-l1 1917/lgel <.oB
cs-l1 9/1Ar1S1 o.0€
c$l1 6inlr1991 o.s
CS-lI 912'1990 <.03
CIs-l1 616/19{n 0.0G
cs-l1 1d,trvlsg <.0!t
c$l1 g/12'1989 o.04
csl1 tr&t1w9 <.03



Ammonia Data

SITE
NAME DATE

NH3
ns/l

cs-l1 1lPl l$8 < . 8
cs-l1 8f1SlS8 o.o5
c911 6t6flg8E (. f f i

GS-l1 10,2rfi987<.09
cs-l1 8/1s/|s87 o.0s
c$l1 7El1987 <.0s
c$lr e/1111gF7( .Og
cs-11 10t2111986o,47
cs-l1 8/ied1986 0.19
cs-l1 Gfeffrs6 0.s
cs-11 1011€ill985< . 0 1
cs-l1 8ffi1S5 <.o1
cs.11 6/2Srs8S<.o1
cs-l1 812€/1984 0.03
cs-l1 6':2711S4 0.21
cs-l1 108€il1S3 < . 0 1
cs-11 s2ry153 1.O5
os-l1 9291983 ( - l
cs-l1 8/191982 4,fi
cs-l1 11/11/1981 o.1
cs-l1 10ml1981 0.u
cs-l1 7l2srsl <.01
cs-le 1011312005< . 1
cs-19 9/6/2005 < . 1
cs-l9 6/2?/2005 < . 1
cs-19 1111112004< . 1
cs-l9 gla20a4 < . 1
cs-19 azz2004< . 1
cs-19 1012u2003< . 1
cs-19 911712003< . 1
os-19 6/16/2003< . 1
cs-l9 1011612002< . 1
os-l9 6n812002< . 1
cs-20 1ryl8d2005< . 1
GS-20 sl5no0g 0.3
cs-20 e,:esm0s< . 1
c8-20 11nffie00/,( . 1
cs€o 9lefr2004( . 1
c$20 6/?3mO4 < . 1
cs-20 10BOne003( . 1
cs-20 sflgm3 < . 1
cs-20 6117PJJos< . 1
c9,20 fit4r&'v2< . 1
cs-20 w17t2W2< . 1
cs-21 10/192005< . 1
cs-z1 9/6/2005 < . 1
cs-21 6nz2005 < . 1
cs-z1 11111/2AO4< . 1
cs-z1 91?/2004< . 1
cs-z1 a22l20a < . 1
cs-z1 1012812003< . 1
G-21 911712003 0.1

SITE
NAIVIE DATE

NH3
mdl

o$.s 11/16/2005< . 1
0$€ wailffi, < . 1
c$€ 6legnao05< . 1
cs€ 11/1m4 < . 1
CS.3 s€8P00{ < , 1
GS€ ffiafatr,4 ( . 1
CS\3 fin1f?po3, ( . 1
cs€ sE5nms< . 1
cs€ 6rF?009 q " 1

0$€ IAWHNI 0.3
cs€ wg20@ < . 1
CIs€ €r19fi2002< . 1
GS€ 10,2f,fi1oo1( r l

oss gntm1 < . 1
cs-s 6/2sffi*l < . 5
cs€ 1W8fino < .5
cg€ 8|/92000 < . 5
c$€ 8'?812000<.5
cs3 10rllggs <-5

)€ 8il10f1S9 < . 5
cs..3 ugl90g < . 5
cs€ rulrr19g8< 5
cs€ 8|t1ci/1998< . 5
cs-g 8/1€/19S ( . 5
c$s lffryl997 < . 5
cs€ 8f'1ill907 < . 5
CS*3 8*a4l1g97< " 5
cs-s 193d1ffi ( . 5
CIs€ $E{llsg6 < . $
cs€ 6f2$iW < . 5
cs€ 1W17tlwF,< . 5
CS\3 9re/1995< . 5
cs€ 10fi27199€<.05
c$.3 8n6flffi <.o5
os€ af2u199€<.05
cs€ 10f22t1s}2<.05
gs3 sr8/lggE<.05
GS.3 6v15/1 9g <.05
cs€ 1W17llgp^r< .06
c$€ fft6tr1991 0.04
c$3 6/11/1s91 0.o7
cs€ 1012511gtr<.03
CS€ 9r12t1900<.03
cs€ 6/6f1990 <.03
cs€ 10t3tr1sr <.03
c$a sl2ytsr 0.05
cs€ effifi98s (.ff i
cs-3 1/2f1968(.03
093 u15/1S8 0.1
3S€ e/6/1989<.o3
3$3 zwr987<.G3
cs€ 6111/1987 0.r3
c$3 10,:erlts6 o.42
os€ 8f20/1S8 o.2
GS-3 6'2$f1986 0 . 1 1
os€ 1ofi6/198S< . 0 f
c$g 8ffi1985 <.o1
OsB 6/!AUt985 <.01
cs€ 1ff23r1S{ < . 0 1
;$3 8fie8lflS4 o.o{
cs€ a'xt1w4 0.15
c$3 10r2&r1s3<.o1

SITE
NAME DATE

NH3
mc/l

cs€ 8ES1S3 < . 1
CS*f 6'291S3 < . 1
c$,3 8/1ryl9E2 0.37
cs€ r2ls/1981 0.13
c8€ 1 1/1 1/1981 o.39
;s€ 1W?2t1Wl 0.m

cs-3 7,129lml < . 0 1
cs4 1AnA20A5< . 1
cs-4 9t15t2005< . 1
os4 612312005< . 1
cs-4 11t1t2W4< . 1
cs-4 9127EAO4< . 1
cs4 612812004< . 1
os4 11t11t2003< . 1
cs4 6125120A3 0.3
cs-4 1012112002< . 1
cs4 812812002< . 1
cs4 611812002< . 1
cs4 10t25tno1< . 1
cs-4 9t5t2001 < . 1
cs4 6t20t2001 < . 5
cs-4 101u2000< . 5
cs-4 8tu2000< . 5
cs4 e/28,i2000 .5
cs-4 8/16/1999< . 5
cs4 6129/1999 .5
cs-4 10/10/1998< . 5
cs-4 8/16/1998< . 5
cs-4 6/16/1998< . 5
0s4 10/911997< . 5
CS.+ e/13t1s97< . 5
cs-4 612U1997< . 5
cs4 10/30/1996< , 5
os-4 9/16/1996< . 5
os4 6/2511996< . 5
cs-4 10/6/1995< . 5
cs-4 9/6/1995< . 5
cs-4 6/19/1995 1
cs4 10127t1993 o.08
cs-4 812611993< . 0 5
cs4 6122/1993< . 0 5
cs-4 1012?/1992< . 0 5
cs4 9/811992< . 0 5
CS-4 6115119s2 o.21
cs-4 10117t1991< . 0 6
cs-4 9/16/1991< . 0 3
0s-4 611?,1991 0.04
cs-4 10/2sl1990< . 0 3
cs4 9/1 1/1990< . 0 3
cs-4 6/6/199O< . 0 3
cs-4 10/30/1989 0.05
cs-4 9ila1989 < . 0 3
os-4 612A1989 0.04
cs-4 11t?/1988< . 0 3
CS-4 8/15/1988 0.07
cs-4 6/6/1988< . 0 3
cs-4 8/19/1987< . 0 3
cs-4 6111t1987< . 0 3
cs-4 10/21l1986 0.45
cs4 8/20/198€ o.24
cs4 6125t1986 0.56
cs-4 10/16/1985< . 0 1



Ammonia Data

SITE
NATVIE DATE

NH3
ndl

cs-4 812e/1985< . 0 1
cs4 il2011985< . 0 1
cs4 1Al23l19€,4< . 0 1
cs-4 812711984< . 0 1
CS-4 61271198/.o.22
cs-4 10126/1983< . 0 1
cs4 812411983< . 1
os-4 6/29/1983< . 1
cs-4 8119119820.35
cs4 121e//1$31o.06
cs-4 1U1111s81 0.49
cs-4 1012?/1s81 o.o2
cs-4 712911981< . 0 1
os€ 1illteoos o.2
cs€ sffi/200$ 0.2
cs€ 6/S&S0$ < . 1
GS€ 2f2nw5 0.2
cs€ 1u1?lM < . 1
cs€ ffitamo < . 1
cs€ @gEdX ( . 1
GS€ ?l?slm'{l < . 1
0s€ 11/11ri2003< . 1
cs-6 m54a00e< . 1
cs€ trffi,l'sF,g < . 1
cs€ ?f.ffiPsp/1( . 1
cs4 10l:l1m02 ( . 1
cs6 Snesrme< . 1
cs€ €/18120(12< . 1
cs€ 1n8r20m< . 1
cs€ fd30f2001 < . 1
cs€ 9t6f2001 < . 1
CS€ e/?omot< . 5
ffi€ fflr2S1 < . 5
DS€ tffaEwo < . 5
3S€ s*?000 ( . 5
cs€ 6/:e8P000< . 5
3S€ 10rl1ss ( . 5
cs€ 8116f,1gtr<.,5
cs€ ztrrgg€< . 5
OS€ lul1/1ffi < . 5
os€ 8f17l1998 ( . 5
cs€ 6/{6/t9S < . 5
cs€ rwla1w7< . 5
cs4 s14/1S7 < . 5
cs€ 6eff1gsT < . 5
CS€ 1tr3ff1996 < . 5
cs€ sfts1ffi < . 5
cs€ 6€S/19S < . 5
cs€ rolclre95 < . 5
os€ strry19$5< . 5
DS€ ffW:|,90$ < ; 5
cs€ 10ri28i/1gS 0.11
AS€ 8t3tr1S3 <.o5
cs€ tr?2r1StC<.o5
cs€ 10re3t19g 0.13
cs€ *919€A o.1
cs€ €i116il199 0.18
c$€ 11/5lrgg1 o.g6
cs€ 917l19s1 0.23
cs€ 6[1 1t{99{ 0 .13
ffi ',14{1W1 0.€
cs€ 11/14/1990 0.17

SITE
NANiIE DATE

NH3
mdl

CS-6 912r1990<.o3
)sh6 6'6/1W o.04

cs€ 1/17frSn <.o3
c$€ 1$31/1989 <.og
cs€ g1g1g8€ o.o5
G$€ 6'Pt1$Bs <.oa
c$€ 11/2tlg88 <.03
0s€ 8f1g/t988 o.m
cs€ 6/6i/1988 0.07
cs{ l(b?ztrs? <.ff!
cs{ &ffil1W7 <.03
cs€ 6f11/1S87<.03
,s€ rcmtlsxy', 0.44
ss€ 8'26/1986 0.24
GS€ 6/l?$1198G 0.11
cs€ 1wt€i/l985< . 0 1

i€ vm7w5 0.1
cs€ effil98$ <.o l
cs€ 1ofail1sy' < . 0 1
cs6 8/24/lS4 0,12
GS4 6fie91984 0.16
cs€ r0f;?6/1983<.o1
cs€ 8ES198s< . 1
r$.6 6/3tr1983< . 1

cs-6 rylsfrs82 o.38
)s€ ulu1w2 <.0e
ffis lnlns'fr 2.65
cs€ 12191981 0.51
cs€ 1 lfi 1/1981 3.5
cs€ 10fle91sl < . 0 1
0s€ rcwl981 0.15
cs-9 11t1612005< . 1
os-9 9t2712005< . 1
cs-e 612912005< . 1
os-e f n/2ao4< . 1
cs-9 912U2004< . 1
cs-e 6D8|2AO4< . 1
cs-e 11t1112003< . 1
cs-9 9t2512003 0_3
cs-9 612512003< . 1
cs-9 10t2?r2002 0.1
cs-9 91912002< . 1
cs-e 91612001< . 1
cs-9 6t20120a1< , 5
os-9 10/8/2000< . 5
cs-9 8/9/2000 < , 5
cs-9 6t28i20ffi < . 5
cs-9 10rl1999< . 5
cs-e 8/16/19S'9 < . 5
cs-9 6/2911999< . 5
cs-9 10/1 1/1998< . 5
cs-9 8/16/1998< . 5
CS-9 6/16/1998< . 5
os-e 10/9/1997< . 5
os-9 aBn997 < . 5
CS.9 612411997< . 5
cs-e 912411g(ft< . 5
cs-e 612511996< . 5
CS-9 10/17l1995< . 5
cs-9 9/6/1 995 < . 5
cs-9 6/2011995 2
cs-9 10t2711993< . 0 5

SITE
NAME DATE

NH3
mg/l

cs-9 812611993< . 0 5
cs-9 61211gg3< _05
cs-9 1U2?,199P. o.07
os-9 91811992< . 0 5
cs-e 611511992 0.08
cs-e 10/17l1991< . 0 6

cs-9 9/16/1991< . o 3
cs-9 6/1 1/1991 0.05
cs-9 10/25/1990< . 0 3
cs-e 913/1990< . 0 3
cs-9 6/6/1990< . 0 3
os,9 10/31/1989< . 0 3
cs-9 9/13/1989 < . 0 3
os-9 6f2U1989 0.04
cs-9 11fzl1stt8< . 0 3
cs-9 8/15/1988 0.08
cs-e 6/6/1988< . 0 3
cs-9 1012111W7< . 0 3
cs-9 9l8t1Sr87 0.04
cs-9 8/19/1987< . 0 3
cs-9 7t8,t1987 0.04
cs-9 alu1w7 .03
cs-9 1012111986 0.45
cs-9 8/2011986 0.15
cs-9 6/24/1986 0 . 1 9
cs-9 10/16/1985< . 0 1
cs-9 8/2611985< . 0 1
cs-9 €/20/1985< . 0 1
CS.9 1012311984< . 0 1
cs-9 8t28t1W34 0.03
cs-9 612711984 0.12
cs-9 1012611983< . 0 1
cs-9 8t25t1983< . 1

cs-9 6/3011983< . 1
6-9 8119115182 0.05
cs-9 1Agn$t1 0.64
GS-9 fi112l1981 0.91
cs-9 1012311981 o.a2
cs-9 712911981 0.1

10 1tr18r2005 0.1
t0 sl5m05 < . 1

-10 6/2612005( . 1
F-l0 fimNA < . 1
F10 < . 1
F-10 6f2S/SO4 < . 1

1 0 r1/15m03 0.1
10 9f24XAm8< . 1
10 6/18de$3 < . 1
1 0 1o,?gtrc < . 1

-10 w*wz < . 1
1 0 6119fl20@< . 1
10 to,mrzm1 0,1
1 0 g*401 ( . 1

F-l0 7/9il2001 < . 1
UPL-l0 1012a120a5< . 1
UPL.1O 9/8/200s< . 1
UPL-10 6/16/2005< . 1
UPL-10 11t8t2044< . 1
UPL-10 91?j2004< . 1
UPL.1O il2U20A4 < . 1
UPL.1O 111612003< . 1
UPL-10 9/1812003< . 1



UPL-10 6117l2AA3< . 1
UPL-10 11t1U2002 0.3
UPL-l0 8/15/20V2< . 1
UPL-10 611912002< . 1
UPL.1O 10t2512001< . 1
UPL.1O 9/92001 < . 1
UPL.lO 611912001< . 5
UPL-10 10/9/2000< . 5
UPL-10 8m2000< . 5
UPL-10 612012000< . 5
UPL-l0 10/6/1999< . 5
UPL-10 8/18/1999< . 5
UPL.1O 71511999 o.7
UPL-10 10/8/1998< . 5
i.JPL-10 8/1311998< . 5
UPL.1O 6/15/1998< . 5
UPL.lO 1019i1997< . 5
UPL.lO 8//1u1997< . 5
UPL.1O 6t2311997< . 5
UPL-1O 10/2811996< . 5
UPL.1O 9/1 1/1996< . 5
UPL-10 6/2411996< . 5
UPL-10 10/18/1995< . 5
UPL.1O 9/4/1995< . 5
UPL-10 6/19t/1995 1
UPL-10 10t27119930.06
UPL-l0 8/26/1993< . 0 5
UPL-10 a2a1s93 < . 0 5
UPL-10 'tol21l19g2< . 0 5
UPL-10 glu1sg2< . 0 5
UPL-10 6/9/1992 0.06
UPL.1O 10/15/1991< . 0 6
UPL-10 9/5/1991 0.04
UPL.1O 6/19/1991 0.09
UPL.1O 10l2u19go < . 0 3
UPL-10 9/1 1/1990 0 . 1
UPL.1O 6/5/1990< . 0 3
UPL.lO 10/17l1989< . 0 3
UPL-10 9nn989< . 0 3
UPL-10 6/21119890.05
UPL-10 u17119880.05
UPL-l0 azansr87< . 0 3
UPL.lO 8y19/1986 a.2
UPL.1O 8/28/1985< . 0 1
UPL.1O 8124119840.02
UPL-l0 azu1sns 0_9
UPL.lO u17t1982 o_29
UPL.1O 1AA1Sn1 0.65
UPL-10 1 1/10/1981 0.3
UPL-l0 10122J1(n1< . 0 1
UPL.1O 7lfil'1991 < .01
vc€ 11/1feO0S< , 1
VG8 gflaB,?005 4.2
vc€ 6fmr?005( . 1
vc€ a?ms 9.2
yc{ 111111ilo4< . 1
VG€ *l7 IJo4< . 1
vc€ 6flrgEm4 0.1
vc$ znffiw4l o.l
vc€ 11t1',lff.$n o.t
vc4 9/2412003< . 1
vc4 6l?'6,l?fp'3 o.1

SITE
NA[,lE DATE

NH3
ms/l

vc€ 2l8ffi/ < . 1
vc€ ',v21Estra< . 1
vc€ v28rug2 o.1
vc-6 6118/f20o2<. ' t
vc€ ?nvwz 0-1
vc€ 1U3pfaffi1 < . 1
vc€ saEool a-2
vc€ q,armol < 5
yc€ 3f112@1( .5
VG€ r0t8r?000<.s
VG€ 8ts2000 < . 5
vcs 8n8/ffi < . 5
vc€ totT/l99s < . 5
vc€ &rt8/1999< 5
vc€ 7/y190€ <.5
vc€ lul1/1998< . 5
vc€ €fl7l1998 < . 5
vc€ 6116/1998< . 5
vc€ totigflsgT< , 5
vc€ Srlgf sT < . 5
vc€ 6'24/1Sr7< , 5
vc€ 10t3u1sG< " 5
vc€ 986/1906 < . 5
vc€ 6/'25ltS8 < . 5
vc€ f0/16f19e5< . 5
vc€ gffir9s5 < . 5
vc€ 6t20/1995 0.5
vc€ 10/28f19S o.3
vc€ uw1998 0_14
vc€ 6/;9llgx <.05
vc€ 10t23/1998<.05
vc€ 9tr1e$e 0.5
vc€ €/15/1W o.32
vc€ afin9w 0.82
vc€ 1ilry19e1 o.88
vc€ strl7/1991 0.73
vc€ 6/1ry199r o.13
vc€ ?/1#1991 1 . 1 5
vcs r1l14/1900 o.34
VG€ glarsso o.28
tfc€ 6il611990 4.42
yc-6 il17t1ffij o.1s
vc$ 1ry31/1SS<.03
vc-B ru5/1969 o.1
vc€ grlgltgss o.05
vc€ 6r2efl90t o.07
vc€ 11/?1988 0.1
vc-s 8r1€f1988 0 . 1 1
vc-8 6t€/1988 0.05
yc€ $nu1w7 0.ff
vc.6 8f1wrs87 0.0€
vc€ 7tu1s7 0.0s
VG€ 6/11/1S7 <.03
vc€ 1082f1S6 0.45
t/c€ 8t2d1986 0.11
vc€ 6f;A9il1S6 0.48
rlc€ 1trltrl985 <,o1
VG€ 8/:221s85 0.r$
vc€ 8/:e0/1985( . O l

vc€ 10t25f108,4< . 0 1
vc-6 8'2811994< . 0 1
vc€ 6t28/1S4 0.16

SITE
NAME DATE

NH3
mdt

vc€ 10/26t1988< "01
vc€ 8n2ry1983 0.15
yc€ 6|/$tr1S3 ( . 1
vc€ 8il19198? 0.38
vc€ 1zrvl$1 0.82
yc€ t.1/11/1Sl 0.3?
t/c€ 10,?g/1s1<.o: l
vc€ 7r2S1981< . 0 1
vc-9 111112005< . 1
VG9 9127t2005< . 1
vc-9 6/30/2005 < . 1
vc-9 zu2005 CI.2
vc-9 11111t2004> . 1
vc-9 912812004 1
vc-9 61zgtzao4< . 1
vc-9 u26t2004< . 1
vc-9 11t11t2003 1
vc-9 9125nAO3< . 1
vc-9 6t26t2003 0.1
vc-e a26l2AO3 0.1
vc-9 10121120cl2 o.4
vc-9 u28noo2< . 1
vc-9 611812002< . 1
vc-9 u2a2002 < . 1
vc-e 'to1ffi12001< . 1
vc-9 612012001< . 5
vc-9 311l2go1 .5
vc-9 101a2000< . 5
vc-9 8t9t2000 < . 5
vc-9 il2A2000 < . 5
vc-9 10tl1999 < . 5
vc-9 8/16/1999< . 5
vc-9 7/5/1999< . 5
vc-9 10/1 1/1998< . 5
vc-9 8/17t19s8
vc-9 6/18/1998 1 . 7
vc-e 10na1997< . 5
vc-e 8t14t1997< . 5
vc-9 €/24t1997< . 5
vc-s 10/30/199€ 0.6
vc-9 9/2511996< . 5
vc-9 6/26/1e96< . 5
vc-9 10116/1995< . 5
vc-9 9/6/1 995 < . 5
yc-9 6/20/1995 0.5
vc-9 10/2811993 0.os
vc-9 8/30/1993< . 0 5
vc-9 612A1993< . 0 5
vc-9 1412311992< . 0 5
vc-9 9/9/1992 o,08
vc-9 611511992< . 0 5
vc-e ?/1711992 0.26
VC-9 11/5/1991 o.29
vc-9 9/17l1991 o.24
vc-9 6/1 1/1991 o . 1 2
vc-9 a1u1991 0.52
vc-9 11114t19W 0.1
vc-9 9/13/1990< . 0 3
vc-9 6/6/1990< . 0 3
vc-9 1117t19W< . o 3
vc€ 10/31/1989< . 0 3
vc-9 9/13r1989< . 0 3



Ammonia Data

SITE
NAME DATE

NH3
mq/l

vc-9 6/2311989< . 0 3
vc-9 11/91988< . 0 3
vc-9 8/16/1988 0.06
vc-9 712111988
vc-9 6/6/1988< . 0 3
vc-9 rct241987< . 0 3
vc-9 8t20l1Sn7 0.07
vc-9 6l't111!J87< . 0 3
vc-9 1U2211986 o.42
vc-9 8/2611986 o.17
vc-9 6/2511986 o.2
vc-9 10/16/1985< . 0 1
vc-9 812211985 0.1
vc-9 6t20nsn5< . 0 1
vc-9 10t2il#n4 < . 0 1
vc-9 8128/1984 0.01
vc-9 61291't984 0.28
vc-9 10/26/1983< . 0 1
vc-9 a25n983 0.3
VG9 6/30/1983< . 1
vc-9 8119119820.33
vc-9 a18/1982 < . o 2
vc-9 1t211198,22.4
vc-9 12/9i1981 0.63
yc-9 1111111W311.38
yc-9 1012311981< . 0 1
vc-9 7t2911981< . 0 1
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Notes:

1 .

2 .

Baseline Parameters

All columns that are shaded in light blue there are no charts for. (These
columns had no detection.)

All squares that are shaded in yellow seem to be discrepancies in the date.
A tabl idine this date is bele provrurng tms s Delow.

Analysis Eccles Creek
Upper
Sample

Eccles Creek
Lower
Sample

Mine
Discharge

Sample

Winter

Quarters
Sample

Woods
Canyon
Sample

Upper
Huntgton
Sample

D-Ba cs-3 9t27t05 cs-r4 9/30t03 cs-19 9t2t04
cs-19 9n7/03

D-B cs-3 9t27/05 cs-12 9/25196
F cs-12 8130193

cs-12 9/8/92
T-AIK cs-4 8lt9t87 sro-l 6/rU03
T-Turb cs-4 10/10i98 cs-l3 10/11/98

vc-6 8/t7t98
vc-9 10/8/00

cs-12 8/9/00
cs-14 r0l9l97
cs-14 8/13/97

wQ3-26 9tst02
wQ4-12 9/6104

wQ3-41 9trv02 s13-7 6117/02

T-Ba cs-r l 9t8t92

T-Fe cs-l | 5t20182
cs-3 6t8t83
cs-4 712v82
cs-g 5ll7l84

cs-6 5125183
vc-6 5t25t83
vc-9 5/r7/84
vc-9 s/25183

cs-12 2/28t85
cs-12 6/28t84
cs-14 9/8/92

wQ4-12
tl/t0/04

wQ3-41 911U02 s10-1 6129/99

T-Pb cs-3 9127/As

T-B cs-3 9127tjs wQ3-6 9ts/02
wo4-r2 9t5t02

wQ3-41 9trr/02







SITE D-Ba N D
u - u D-Cu D-Pb Acrditv F T_AIK F-Turb T-Ba T-Cu T-Fe T-Pb T-B

NAME DATE m g / l mq/ l mo/ l mo/ l m o / l m q / l mq/ l NTU m o / l mq/ l mo/l mo/ l mq/ l

cs-3 11t11t2003 212 z 0.059
\ -D-J 9t25t2003 0.02 0 .016<  . 0 1 .005 < 5 0 1 1 207 10 0.02<  . 0 1 0.084 005 002
cs-3 6t25t2003 204 z . I 0.039
cs-3 10t22t2002 2 1 4 7 < 1

cs-3 9t9t2002 < 6 < 0 6 < 1 < 1 < 5 . 0 .07 222 7 < 6 < 1 < 1 < . 1 0.06
cs-3 6t19t2002 1 9 9 o < . 1

cs-3 10t25t2001 o < . 1

CS-3 9t5t2001< 6 < 0 6 < . 1 < . 1 < 5 008 1 9 5 z < . 6 < . 1 < . 1 < 1 0.08
cs-3 6t20t2001 o < . 1

cs-3 10t8t2000 22e 04
cs-3 8/9/2000 < 1 < 1 < 1 < 1 <  1 0 . 01 2 1 C < 1 < 1 < . 1 < . 1 < 1

cs-3 6t28t2000 zzo 4 6 9 < . 1

CS-3 10t7t1999 < . 1

cs-3 8/1 6/1 999 < , 1 < 1 < 1 < 1 <  1 0 . 009 z t o z3 < 1 < 1 0 .1 < . 1 0 '1
CS-3 6t29t1999 < . , 1
cs-3 10t11t1998 325 02
CS-3 8/1 6/1 998 < 1 0.2 < 1 < 1 <  1 0 . 0 .06 222 z .  t o < 1 < 1 < . 1 < . 1 u . z

cs-3 6/1 6/1 998 6 1 5 0 .1
cs-3 10t9t1997 2 1 4 < . 1

cs-3 8t13t1997 <  1 . 0 .1 < 1 < 1 z 1\ | 206 2.79 < L < 1 < . 1 < 1 0 .1
CS-3 6t24t1997 < . 1

CS-3 1 0/30/1 996 237 1 4
cs-3 9t24t1996 < 1 0 . 1 < 1 < 1 u .  t o zzc < 1 < 1 03 < . 1 u.z
CS-3 6t25t1996 n 4

U I

cs-3 10t17t1995 < . 1

UD_J q /A /1006 <  1 . < 1 < 1 < 1 02 210 < 1 < 1 < . 1 < . ' 1 02
cs-3 10t27t1993 0  103
CS-3 8t26t1993 001 < 1 < 0 3 .003 0 . 1 8 208 0.02< .03 < 0 4 0 .01
cs-3 6t22t1993 0 . 1 7
cs-3 10t22t1992 < .03
cs-3 9t8t1992 0.04 < 0 7 < 0'l 001 < 1 1 9 3 004 < 0 2 0 . 1  1 001 < 0 1
CS-3 6t15t1992 01
CS-3 10t17 t1991 0.03
UJ-J 9t16t1991 001 < 0 5 006 003 < 2 z 5 J 0.02 006 003 .003 . 6 E

CS-3 6t11t1991 0.44
CS-3 10t25t1990 0 1 2
cs-3 9t12t1990<  . 0 1 .005 <  . 0 1 . 001 n  4 t 227 002 <  . 0 1 < .03 002 .UUC

cs-3 6/6/1990 0 . 1 9
cs-3 10/30/ '1989 0 . 1 1
Ub-J 9t1211989 001 < 0 1 < 0 1 .001 0 . 1 5 218 0 .01< 0 1 < 0 3 .001<  . 0 1
CS.3 6t22t1989 0.0€
cs-3 11t2t1988 0.09
cs-3 8i 1 5/1 988 0 1 8 zz4 0.03 0.02 n n c nn,t .001
I-D-J 7t20t1988 0 .1
CS-3 6/6/1988 0 . 1
cs-3 5117 t1988 0.69
CS-3 11t18t1987 0.07
cs-3 10t21t1987 < 0 1
cs-3 9t22t1987 0.04
cs-3 8t19t1987 0 . 1 5 240 002 < 0 1 < 0 1 . 001 001



SITE D-Ba U-t.U D-PbAcidi tv F T-AIK F-Turb T-Ba T-Cu T-Fe T-Pb T Dt - u

NAME DATE mq/ l mq/ l mq/ l m q / l m 0 / l m q / l mq/ l NTU mq/ l mg/ l mq/ l mq/r mq/ l
cs-3 7 t811987 008
cs-3 6t11t1987 007
cs-3 5t19t1987 023
cs-3 4t22t1987 0 1 5
CS-3 11t11t1986 003
UD-J 10t21t1986 00€
UD-J 9t28t1986 01
cs-3 8t20t1986 0 . 1 4 z5+ 0.02< .0'1 003 001 005
cs-3 7t22t1986 007
cs-3 6t25t1986 0€
cs-3 5t28t1986 0.4e
CS-3 1 0/1 6i 1 985 008
cs-3 9/1 9/1 985 l n A

cs-3 8t26t1985 0 1 6 zzJ 0.02 0.02 0.48 .001 0.1 '1

UJ-J 7 tgt1985 < .05
CS-3 6t20t1985 007
cs-3 5t22t1985 0 4 4
cs-3 4t24t1985 053
cs-3 11t14t1984 1 .23
T.J-J 10t2311984 0 1 5
cs-3 9t17 t1984 0.26
CS-3 8t28t1984 0.24 260 0.02 0 .01 033 0 0.04
T-J-J 7t26t1984 U . J

cs-3 6t2711984
cs-3 5t17 t1984 2.77
CS-3 4t25t1984 103
cs-3 3t22t1984 U . J V

CS-3 2t22t1984 201
CS-3 11t11 t1983 02e
CS-3 10t26t1983 0.2a
\ .D-J 9t28t1983 0.83
CS-3 8t25t1983 0 . 1 4 252 002 0 0 .3 0 001
cs-3 7t20t1983 022
CS-3 6t29t1983 029
\-D-J 6/8/1983 A ' )

cs-3 11tgt1982 0.05
cs-3 10t14t1982 0 0 5
cs-3 9t15t1982 0.09
cs-3 8t19t1982 0 . 1 7 248 003 0 0'l 0 .0€ 0 002
cs-3 7t21t1982 243 3 0.08
CS-3 6t30t1982 0 0 5
cs-3 5120t1982 128.9 035
cs-3 12t9t1981 z o l 01
T,D-J 11t11 t1981002 002 001 .001 0 . 1 5 255 3 0.03 001 n  1 a 001 003
cs-3 10t22t1981 288.7 0.089
CS-3 7t29t1981 0.2
('-J-Z+ 10t18t2005 0 0 0 7
u)-4 9t15t2005 0 0 3 0 0 2 <  . 0 1 <  . 0 1 < 5 < 0 5 245 7 5 6 003 <  . 0 1 0 0 8 < .0'1 003
L-J_Z+ 6t23t2005 1 7 7 < 0 5
CS_4 11 t1  t2004 240 I 0 3







SITE D-Ba D-B D-Cu D-PbAciditv F T_AIK =-TurbT-Ba T-Cu T-Fe T-Pb T-B
NAME DATE mq/ l mg/ l mq/ l mq/ l m q / l m g / l mq/ l NTU mq/ l mo/l mq/ l mq/ l mq/ l

0s-9 6t19t2002 229 13 U . J

0s-9 10t25t2001 1 1 0 .1
0s-9 9t6t2001 < . 6 < .06 < . 1 < . 1 < 5 . 0 . 1 6 236 h < . 6 < . 1 < , 1 < . 1 < .06
0s-9 6t20t2001 1 8 0.2
0s-9 10t8t2000 262 20 0 .2
0s-9 8/9/2000 < 1 0 .1 < 1 < . 1 < '10 . 0 .1 235 < 1 < . ,1 < . 1 < 1 0 .1
cs-9 6t28t2000 252 1 1 0 '1
cs-9 10t7t1999 5 < . 1

vD-Y B/16/ '1999< 1 < . 1 < . 1 < . 1 <  1 0 . 0 .12 220 8 < 1 < . 1 < . 1 < . 1 0"2
CS-9 6t29t1999 8 < . 1

cs-9 10t11t1998 1 1 . 3 03
cs-9 8/16/1 998 < 1 0.2 < . 1 < . 1 < '10 . 0.09 zJo 4.22 < 1 < . 1 < 1 < 1 0.2
CS-9 6t16t1998 4.03 < . 1

cs-9 10t9t1997 7.92 0 .3
cs-9 8t13t1997 < 1 01 < . 1 < . 1 0 . 1 6 227 1 8 . 9 < 1 < 1 03 < . 1 0 .1
cs-9 6t24t1997 0.2
cs-9 9t24t1996 < 1 . 0 .2 < . 1 < . 1 0.21 255 < 1 < 1 1 . 1 < . 1 0.2
cs-9 10t1711995 < 1

cs-9 9/6/1995 <  1 . 0 .2 < . 1 < . 1 0.2 220 < 1 < . 1 < . ' 1 < . 1 0.2
cs-9 6t20t1995 205 < . 1

CS-9 10t27 t1993 0 . 1 7
cs-9 8t26t1993 0.01 < . 1 < .03 nn? 0.27 197 <  . 0 1 < .03 < 0 4 0 .01 13
CS-9 6t22t1993 0.06
cs-9 10t22t1992 0.72
cs-9 9t3t19920.04 < 0 7 <  . 0 1 .009 < . 1 1 8 5 0.04< . 0 2 0.86 0.02<  . 0 1
cs-9 6t15t1992 0.24
cs-9 10t17t1991 0.06
cs-9 9/16t1991 0"02 < 0 5 006 003 < . 2 22e 0.02 0 .01 03 nn? < 0 5
cs-9 6t11t1991 n 6

CS-9 10t25t1990 0 . 1 7
cs-9 9/1 3/1 990 <  . 0 1 005 < .0 ' l 002 0 .13 239 0.02< .0'1 0.64 .002 005
cs-9 6/6/1990 0.35
CS-9 10/31/ '1989 1 . 2 4
cs-9 9/13/1989<  . 0 1 <  . 0 1 <  . 0 1 .001 0 . 1 8 251 <  . 0 1 0.02 1 . 1 001 0.03
cs-9 6t22t1989 0.46
CS-9 11t2t1988 0 6 6
CS-9 8/15/ '1988 0 . 1 7 224 0.03 0.02 0 .31 .001 "001
CS-9 7t20t1988 0 '18

cs-9 6/6/1988 0.62
cs-9 5/1 8/1 988 1 . 9 €
cs-9 11t18t1987 0.2
cs-9 10t21t1987 0 .1
cs-9 9t23t1987 0 . 1 8
cs-9 9t8t1987 0.24
cs-9 8t19t1987 0 . 1 8 234 0 .01<  . 0 1 0.08 001 002
cs-9 7tgt1987 0.24
cs-9 6t11t1987 0 .31
cs-9 5t20t1987 0.61
cs-9 4t22t1987 0.39
CS-9 12t10t1986 0.04



SITE D-Ba D-B D-Cu D_PbAcrditv F T-AIK r-Turb T-Ba T-Cu T-Fe T.Pb T-B
NAME DATE mo/l mq/ l mq/ l mo/l mo/ l 110/ | mq/ l NTU mq/ l mq/ l mg/ l mg/ l mg/ l

cs-9 11t11t1986 0 . 1 1
cs-9 10t21t1986 0 .15
cs-9 9/25t1986 0 . 1 9
cs-9 8t20t1986 0 . 1 8 224 0.02<  . 0 1 0.06 .001 0.03
cs-9 7t22t1986 0 .1
cs-9 6t24t1986 1 . 1
cs-9 5t28t1986 1 . 0 9
cs-9 1 0/1 6/1 985 0 .12
cs-9 9/1 9/1 985 0.57
cs-9 8t26t1985 024 281 0.02 0.05 1 .23 0 0 . 1 7
cs-9 7t9t1985 0.24
cs-9 6t20t1985 0 . 1 1
cs-9 5t22t1985 0.77
cs-9 4t24t1985 3 4 1
CS-9 10t23t1984 0 . 9 1
cs-9 9t1711984 0 6 5
cs-9 8t28t1984 0.34 265 0.02 0.02 0 .5 .001 0.03
CS-9 7t26t1984 0 4 6
CS-9 6t27t1984 0.36
cs-9 5t17t1984 A E  4

cs-9 4t25t1984 0 .8
cs-9 11t11t1983 0.27
cs-9 10t26t1983 0.095
cs-9 9t28t1983 0.24
cs-9 8t25t1983 0 . 1 7 264 0.02 001 0 7 5 .001 0 .01
cs-9 7t20t1983 0.09
cs-9 6/30/1 983 0.45
cs-9 6/8/1 983 1 7 5
CS-9 11tgt1982 0 . 1 4
cs-9 10t14t1982 0.08
cs-9 9t15t1982 U . J

cs-9 8t19t1982 0 .21 265.2 0.02 0.0' l 0 .08 0 003
CS-9 7t21t1982 260.7 0.07
cs-9 6t30t1982 0 . 1 7
cs-9 5t20t1982 1 8 8 . 9 0 .75
cs-9 12t9t1981 zoY a 0 . 1 4
cs-9 11t12t19810.02 o.o2 .001 .00'1 0 . 1 9 260.7 0.02 .001 0 . 1 2 .001 003
cs-9 10t23t1981 314 1 0.22
cs-9 7t29t1981 0.085
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S I T E D-Ba D-B D-Cu D-PbAcidi tv F T-AIK r-Turb T-Ba T-Cu T-Fe T-Pb T-B
NAME DATE m q / l mo/ l mo/l mo/l m 0 / l m q / l mo/ NTU mq/ l mq/ l mq/ l mq/ l mq/ l

UJ-O 7t21t1988 0.4
cs-6 6/6/1988 0.38
CS-6 5/ '18/1988 0.98
cs-6 4t27t1988 0.4
cs-6 3t23t1988 0.65
cs-6 2t17 t1988 0.56
cs-6 12t1511987 U . J b

cs-6 11t19t1987 0.44
cs-6 10t22t1987 v . z v

C5-6 9t24t1987 0.34
cs-6 8t20t1987 0.29 25C 0.06< 0 1 0 2 4 .001 0.09
t  5-o 7 t8t1987 0.53
C5-6 6t11t1987 0.32
C5-6 5t2111987 0 4 8
C5.6 4t22t1987 n 6 1

\.D-O 3t19t1987 0 .31
cs-6 2t23t1987 045
C5-6 1t22t1987 0.45
cs-6 12t11t1986 0.26
\.D-O 11t12t1986 0.42
CS-6 10t22t1986 U . J

cs-6 9t26t1986 0 5 4
cs-6 8t26t1986 0 1 5 20e 0.05<  . 0 1 0.35 001 0.35
cs-6 7t23t1986 0 4 6
cs-6 6t25t1986 2 .4
cs-6 5t28t1986 2.22
cs-6 4t17t1986 z . 5 Y

cs-6 3t20t1986 0 .5
cs-6 1 0i 1 6/1 985 0 3 4
CS-6 9i 1 9/1 985 04e
C5-6 8t22t1985 0.2 218 0.07<  . 0 1 0.42 001 0.07
cs-6 7 tgt1985 U . J J

cs-6 6t2011985 0.5€
C5-6 5t22t1985 2.29
cs-6 4t17t1985 4 . 9 1
cs-6 3t28t1985 0.52
cs-6 2t28t1985 0.47
cs-6 1t30t1985 0.4e
C5-6 12t11t1984 0.38
cs-6 11t14t1984 0.55
cs-6 10t25t1984 0.53
cs-6 9t18t1984 O.B€
cs-6 8t28t1984 1 1 7 225 0.06 003 1 .2 001 0.03
cs-6 7t27t1984 1 . 1
cs-6 6t29t1984 0.44
cs-6 5t17t1984 t Y . z

cs-6 4t26t1984 3.53
cs-6 3t22t1984 0.78
cs-6 2t22t1984 0.67
cs-6 1t18t1984 062



SITE D-Ba D-B D-Cu D.PbAcrdi tv F T-AIK -Turb T-Ba T-Cu T-Fe T-Pb T-B
NAME DATE mo/l mq/ l mo/l mo/ l mo / l m q / l mq/ l NTU m q / l m 0 / l mq/ l mq/ l mq/ l

cs-6 11t11 t1983 0.54
OS-6 10t26t1983 0.35
v J - O 9t29t1983
sJ-O 8t25t1983 0 1 4 236 005 0.02 0.65 0 0.02
v J - O 7t20t1983 0.34
v D - O 6/30/1 983 0.7
cs-6 5t25t1983 2 4 c

(JD-O 4t21t1983 9 8
s J - O 3/31 /1 983 2.4
v J - O 2t15t1983 1 .03
OS-6 1t19t1983 1 . 2 2
cs-6 12t14t1982 2 5 5
cs-6 11t10t1982 4 n 6

C5-6 10t14t1982 '1 35
t-5-o 9t14t1982 2.25
CS-6 8t19t1982 021 261.8 0.07 001 243 n 004
cs-6 7122t1982 275.3 052
CS-6 6t30t1982 1 4
CS-6 5t20t1982 1 7 8 . 3 36
CS-6 4t15t1982 239 4 4 6
cs-6 3131t1982 246.6 z

cs-6 2t18t1982 257.9 n o o

UJ-O 1t21t1982 262.4 0 1 4
cs-6 12t9t1981 275.1 0 7 6
cs-6 11t11 t19810 1 5 0 025 0 .01.001 0 . 1 8 278.2 0 . 1 8 0 .01 1 975 .001 0.07
cs-6 10t23t1981 316.4 1 635
CS-6 7t29t1981 0 8 6
VU_O 11t1t2005 276 9 3 4 0 5 7
vc-6 9t26t2005 006 0 2 <  . 0 1 <  . 0 1 < 5 0 2 9 zou 9 4 8 0.06 < .0 '1 0 6 8 < 0 1 0 2
v t  -o 6t30t2005 2 7 1 6 0 4 2
VC-6 2t212005 309 J Z 0 '18

VU_O 11t11 t2004 4 0 0 8
VC-6 9t2712004 006 023 < .0'1 < 0 1 < 5 0 2 1 272 6 006 <  . 0 1 0 1 7 <  . 0 1 0 2 3
VC-6 6t29t2004 246 I 0 2 7
VC-6 2t26t2004 296 10 0 526
VC-6 11 t1 1 t2003 220 B 0 208
VC-6 9t24t2003 0 '19 0  1 4 2< 0'1 005 < 5 0 2 3 2 2 1 1 1  I 0 . 1 9<  . 0 1 0  3 1 5 005 0 1 4
VC-6 6t2612003 7 1 0  2 7 1
VC-6 2t26t2003 230 a 0 289
VC_6 10t21t2002 01
VC_6 8t28t2002 < 6 0 1 8 < 1 < . 1 < 5 . 0 1 4 1 9 8 1 1 < .06 < . 1 02 < 1 0 1 8
v \--o 6t18t2002 1 9 3 9 02
VU-O 2t28t2002 2 5 0 5
VC-6 10t30t2001 l l 04
VC.6 9t6t2001 < 6 < 0 6 < 1 < 1 < 5 . 0 1 7 240 53 < 6 < 1 0 4 < 1 0 1 1
VU_O 6t20t2001 285 '15 0 4
VC_6 3t112001 0 2
VC-6 10t8t2000 2 1 5 47 0 7
VU-O 8t9t2000 < 1 0 2 < . 1 < . 1 <  1 0 . 0 1 9 1 8 5 23 < 1 < 1 0 2 < . 1 02
VU.O 6t28t2000 l t J 30







SITE D-Ba D-B D-Cu D_Pb Acidi tv F T_AIK -Turb T-Ba T-Cu T-Fe T-Pb l - u

NAME DATE mg/ l mq/ l mo/ l mg/ l mg/ l m q / l mg/ l NTU m o / l mq/ l mo/ l mo / l mo/ l
V U - O 2t15t1983 0 7 1
VC-6 1 |  19t 1983 038
VC-6 12t14t1982 0 9
v t--o 11t9 t1982 t o c

VC-6 10t14t1982 203
vc-6 9t14t1982 1 0  5
VC-6 8t1911982 0 1 5 236 8 0.03 0 .01 1 1 5 n 0 0 2
v t  -o 7  t 2 1 t 1 9 8 2 262 5 1
VC-6 6t30t1982 t l o

VC_6 5t20t1982 1 4 2  5 7 1
VC-6 12t9t1981 284 3 0 2 7
V U _ O 1 1 t 1 1 t 1 9 8 1004 0 025 001 001 0 1 8 255 2 0.05 001 0 3 8 001 0 0 3
VC-6 10t23t1981 294 4 o  144
VC-6 7 t29t1981 U  I J O

vc-9 11t1t2005 243 4 4 8 < .05
VC-9 9t27t2005 0.06 0 . 1 8< .0'1 <  . 0 1 < 5 . 023 ZJV 31  3 0.06<  . 0 1 0.52< .0'1 0 1 8
vc-9 6t30t2005 23a 8 0 . 1 9
VC-9 2t2t2005 284 2 5 1 0.09
vc-9 11t11t2004 235 4 0.08
VC-9 9t28t2004 0.06 0.2< 0'1 <  . 0 1 < 5 0 1 9 228 4 9 006 <  . 0 1 0 .12<  . 0 1 0 2 1
VC-9 6t29t2004 227 o 0.22
vc-9 2t26t2004 25C 4 4 0 . 1 4
vc-9 11tl1t2003 214 0.1  55
vc-9 9t25t2003 0 . 1 6 0 .13<  . 0 1 .005 o 022 211 12 0 .16<  . 0 1 0.241.005 0 1 5
vc-9 6t26t2003 1 4 5 0.236
vc-9 2t26t2003 220 0.73
vc-9 10t21t2002 221 2 .3 v . z

VC-9 8t28t2002 < 6 0 .1 < . 1 < . 1 < 5 0 1 5 197 1 4 < . 6 < 1 < . 1 0 . 1 1
VC.9 6t18t2002 1 8 9 10 u .z
vc-9 2t28t2002 1
vc-9 10t30t2001 J I

vc-9 9t6t2001 < 6 0 .1 < . 1 < . 1 < 5 0.08 212 47 < . 6 < 1 U O < 1 0 1 4
vc-9 6t20t2001 ZU 0.4
VC-9 3t112001 z o
VC-9 10t8t2000 J O u . o
vc-9 8t9t2000 < 1 02 < . 1 < . 1 < 1 0 0 . 1 7 1o,7 20 < 1 < 1 < . 1 n a

w . L

vc-9 6t28t2000 I v . z

vc-9 10t7t1999 02
VC-9 8/1 6/1 999 <  1 . < . 1 < . 1 < . 1 <  1 0 . 0 . 1 6 237 1 6 < 1 < 1 04 < . 1 n ?

VC.9 7t5t1999 5 . 2  | 0 .2
vc-9 10t11t1998 6.25 0.2
vc-9 8t17 t1998 <  1 . 02 < . 1 < . 1 < 1 0 0 . 1 5 zJo 1 3 . 8 < 1 < . 1 0.4 < . 1 0 .3
vc-9 6/1 8/1 998 27.4 0 .7
VC-9 10t12t1997 9 . 1 2 0.2
vc-9 8t14t1997 < 1 0 1 < . 1 < . , 1 0 . 1 6 240 7.48 < 1 < 1 n ? < . 1 u z

vc-9 6t24t1997 n ?

vc-9 1 0/30/1 996 273 02
vc-9 9t25t1996 < 1 04 < 1 < . 1 032 257 < 1 < 1 04 < . 1 n 6

vc-9 6t26t1996 0 .3
VC-9 1 0/16/1 995 08



SITE D-Ba D.B IJ-GU D.Pb Aciditv F T-AIK -Turb T-Ba T-Cu T-Fe T-Pb T-B
NAME DATE mg/l mq/l mo/l mq/l mq/l mq/l mq/l NTU mq/l mq/l mq/l mq/l mo/l
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MINE DISCHARGE
SITE D-Ba D_B D-Cu D_PbAcrdrtv F T-AIK r-Turb T-Ba T-Cu T-Fe T-Pb T-B

NAME DATE mq/ l mq/ l mo/l mo/l m 0 / l m q / l mq/ l NTU mq/ l mq/ l mq/ l mg/ l mg/ l

s-12 10t26t2005 574 8.74 1 . 5 2
3S-12 6t23t2005 488 0.72
35-12 2t2t2005 548 1 7 . 9 2 .99
3S-12 6t18t2003 471 2 6 . 1 2 .75
0s-12 2t26t2003 354 3.48
CS-12 10t10t2002
cs-12 9t24t2002 < . 6 0 1 4 < . 1 < . 1 006 215 2 < . 6 < . 1 < 1 < 1 0 1 4

s-12 6t19t2002 298 ? e t . c

0s-12 2t28t2002 1 5 0.8
cs-12 10t30t2001 n 5

cs-12 9t6t2001 < . 6 < 0 6 < . 1 < 1 < 5 . 0 1 5 310 21 < . 6 < . 1 U O < 1 009
cs-12 6t20t2001 21 0 .9
cs-12 2t27t2001 09
cs-'12 10t8t2000 1 9 8 40 U . J

CS-12 8t9t2000 < 1 0.2 < 1 < . 1 < '10 . 0 1 9 1 8 1 59 < 1 < 1 04 < 1 0.2
CS-12 1 0/30/1 996 4 1 7 01
CS-12 9t25t1996 < 1 08 < . 1 < 1 u o l 454 < 1 < 1 U O < 1 0.8
cs-12 1 0/1 6/1 995 06
cs-12 9/5/1 995 < 1 05 < . 1 < . 1 07 490 < 1 < . 1 1 . 5 < . 1 0.6
cs-12 6t20t1995 460 1
cs-12 11t10t1993 410
cs-12 10t27 t1993 264 0.653
cs-12 10t7t1993 3 1 5
CS-12 9/16/ '1993 JVZ

cs-12 8/30/1 993 0.05 0.44 < .03 nn? 2 0 7 428 0.06 007 1 . 3 5 0 0.57
cs-12 6t23t1993 0.82
cs-12 2t1511993 410
CS-12 10t22t1992 3.72
cs-12 9t8t1992 0.06 0.49<  . 0 1 0 .01 1 8 8 348 008 < .02 4.21 0 .01 0 5 7
cs-12 6t1511992 5 . 1
cs-12 2t17t1992 2.22
CS-12 11t5t1991 2.29
cs-12 9t17t1991 0.05 0.52 0 .01 003 369 0.06 0.0' l t . J z .003 063
CS-12 6t11t1991 0.75
cs-12 2t1411991 1 n q

cs-'12 12t18t1990 0.23
cs-12 10t25t1990 006
cs-12 o/ l  I  / {  oon <  . 0 1 0 . 1  0 9 < 0 1 002 0.53 1 5 8 0.07<  . 0 1 0.34 . vuz 0 . 1  1
cs-'12 6/6i 1990 0 1 4
cs-12 1t17t1990 0.04
CS-12 1 0/30/1 989 0 .12
cs-12 9t12t1989 0.04 0 . 1 5<  . 0 1 .001 0.49 20? 0.05 0.03 0.35 .001 0 . 1 8
cs-12 8t14t1989 01
cs-12 6t22t1989 027
CS-12 2t27t1989 0 .1
CS-12 11t3t1988 0 . 1 5
CS-12 8/1 5/1 988 0.58 1 8 9 0 .09< 0 1 v.zc .001 024
cs-12 7t21t1988 0 .1





SITE D-Ba D-B D-Cu D-PbAcrdrtv F T-AIK :-Turb T-Ba T-Cu T-Fe T-Pb T D

NAME DATE mq/ l mq/ l mq/ l mq/ l mq / l mg/ l mq/ l NTU mq/ l mg/ l mg/ l mo/ l mo/ l
cs-12 7 t13t1985 0 1 7
cs-12 6t20t1985 0 2 1
cs-12 5t22t1985 0.26
cs-12 4t18t1985 1 6 9
cs-12 3128t1985 1 6 7
cs-12 2t28t1985 t v  o

cs-12 1/30/1 985 2 5 8
cs-12 11t14t1984 0.54
cs-12 10t23t1984 U Z J

cs-12 9t27t1984 043
cs-12 8t24t1984 0.28 250 0 1 1 0.02 2.4 0 .01 0 . 1 4
cs-12 7t2711984 0 . 7 1
cs-12 6t28t1984 J Z +

cs-12 5t17t1984 2 .31
cs-12 4t2511984 1 .23
cs-12 3t22t1984 3.04
cs-12 2t21t1984 0.83
cs-12 1t18t1984 0 . 1 8
cs-12 12t20t1983 0.02
CS.,12 1 1 /30/1 983 01 24e 0.09 001 0 . 1 6 .001 02
CS-,I4 10t26t2005 . Z I  J 9 0 6 a  A E

CS-14 8t18t2005006 02 <  . 0 1 <  . 0 1 10 0 '13 283 5 6 0.06<  . 0 1 < 5 <  . 0 1 0 0 2
C S _ 1 4 6t23t2005 280 I 0 3 8
CS-14 2t2t2005 J  t z 1 9 0 1 7
C S _ 1 4 11t1 t2004 3 0 1 0 1 1
C S - 1 4 9t2712004 006 0 2 4 <  . 0 1 <  . 0 1 '15 0 2 3 295 8 0.06<  . 0 1 u t o <  . 0 1 0 2 4
cs-14 6t29t2004 279 1 2 0 4 8
C S - 1 4 2t26t2004 326 1 2 0 725
C S - 1 4 11 t1 I t2003 7 0  1 9 8
C S - 1 4 9t30t2003 0 2 0 1 2 < 0 1 .005 < 5 . 0 2 4 225 13 0.02< 0 1 0 565 005 0 1 2
C S - 1 4 6t1812003 208 7 2 0  1 7 2 0 . 1 7
C S - 1 4 2t26t2003 2 1 1 4 0 145
C S - 1 4 10t22t2002 244 / 4\ l

C S - 1 4 9t9t2002 < b 0 2 5 < . 1 < . 1 < 5 023 275 27 < 6 < 1 1 a
I Z < 1 0 2 6

C S _ 1 4 6t19t2002 191 < 1

C S _ 1 4 2t28t2002 1 / 4

C S - 1 4 10t2912001 2 5 02
L-J-  tz+ 9t6t2001 < 6 0 0 7 < . 1 < . 1 < 5 . 0 1 6 1 9 9 < 6 < 1 U J < . 1 n ? 5

CS-,14 6t20t2001 < 1

C S - 1 4 2t27t2001 0 ' r
C S - 1 4 10t8t2000 1 0 07
C S _ 1 4 8/9/2000 < 1 02 < , 1 < . 1 < '10 o2 a 4 A 47 <  1 . < . 1 0 4 < 1 o2
CS_,14 6t20t2000 B 2 8
C S - 1 4 10t7 t1999 < 1

CS_,14 8/1 6/1 999 < 1 0 2 < . 1 < . 1 <  1 0 . 0 0 8 J40 10 <  1 . < 1 2 2 < . 1 0 3
cs-14 6t29t1999 1 0 2 04
\ - J -  t 4 10t11 t1998 533 < 1

C S - 1 4 B/1 6/1 998 < 1 U O < . 1 < . 1 <  1 0 . < 0 5 269 <  1 . < 1 < 1 < . 1 06
CS_,14 6/1 6/1 998 2 9 7 < 1

cs-14 10t9t1997 835 5 7
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WINTER QUARTERS STREAM AND SPRING
SITE D-Ba u-t7 u-r.-u D-PbAcidi tv F T_AIK :-Turb T-Ba T-Cu t - t  g T-Pb T_B

NAME DATE mq/ l mq/ l mo / l m q / l m q / l mq/ mq/ l NTU mq/r mq/ l mg/ l mg/ l m g / l

T-J-ZU 10t18t2005 '188 6 5 0 0 7
T-J-ZU 9t15t2005 0 0 3 0 0 3 < 0 1 01 < 5 0 0 6 1 8 5 o 003 < .0 '1 0 0 7 < .0'1 003
CS-20 6t23t2005 1 3 8 5 0 ' 1 1
CS-2C 11t10t2004 1 7 7 7 0 0 7
CS_20 9t612004 0 0 2 0 0 2 < 0 1 0'1 < 5 . 0 1 4 t o / + 0.03< .0'1 0 3 7 0 .01 0 0 3
CS.2O 6t23t2004 1 5 5 o 0 2 4
CS_20 10/30/2003 1 8 9 B 0 ' 1 1 9
UJ_ZU 9t18t2003002 0  015< 0 1 .005 < 5 0 ' 1 1 9 6 2 002 < 0'l 0 062 nnA 002
CS-20 6t17 t2003 1 5 5 o z 0  1 6 8
CS_20 11t4t2002 0 ' 1 1 < . 1 / 4\ | < 5 2 1 9 3 B < 1

t->-zu 6t17  t2002 1 3 9 0 1
wQ3-26 10t18t2005 47 0 < .05
wQ3-26 9t15t2005002 < 0 1 < 0 1 < 0'1 < 5 . < .05 52 7 5 6 0.02< .0'1 <  .05 < 0 1 0.02
wQ3-26 6t23t2005 zo q 024
wQ3-26 11t10t2004 4 1 1 4 0 2 5
wo3-26 9t6t2004 001 <  . 0 1 < 0 1 < 0 1 < 5 . 0.06 54 2 0.02< .0'1 <  .05 < 0 1 0 0 1
wQ3-26 6t23t2004 33 8 0 1 6
wQ3-26 10t3012003 56 9 0 '165

wQ3-26 9t18t2003 001 0 005< 0'l .005 < 5 . 005 5A 4 1 0 . 0 1<  . 0 1 0 072 .005 001
wQ3-26 6t17 t2003 73 7.7 0 . 1 9 4
wQ3-26 11t4t2002 < .06 < . 1 < . 1 < 5 5 ? 1 < 1

wo3-26 9t5t2002 < . 6 < .06 < . ,1 / 4
\ I < 5 005 59 2 9 < 6 < 1 04 < 1 UO

wQ3-26 6t17t2002 30 t l 04
WQ3-6 10t1812005 259 5 < 0 5

WQ3.6 9t15t2005 0 0 2 0 0 3 < .0'1 < 0'1 < 5 0 1 4 265 002 < 0'1 0 3 8 < .0' l 0 0 4
WQ3_6 6t23t2005 238 a 006
WQ3_6 11t10t2004 z o J 1 4 0 2 1
WQ3-6 9t6t2004 002 0 0 2 < 0'1 < 0'1 1 2 0 2 1 zo+ 5 0.02< 0 1 0 0 7 < 0'1 0 0 3
WQ3_6 6t23t2004 244 0 0 8
WQ3_6 10/30/2003 276 0  1 6 8
WQ3_6 9t18t2003 0 0 2 0 023 < 0 1 .005 22 0 1 8 272 2 3 0.02<  . 0 1 0 0 8 005 0 0 3
WQ3_6 6t17 t2003 240 B 1 0 258
WQ3-6 11t4t2002 0 1 4 < . 1 < . 1 I J 285 o l / 4\ |
WQ3-6 9t5t2002 < 6 0 0 8 < . 1 < . 1 < 5 0 1 4 374 7 < . 6 < 1 . 1 < . 1 009
WQ3-6 6t17  t2002 243 / A

wQ4-12 10t18t2005 t o z t h < 0 5
wQ4-'12 9t15t2005002 002 < .0'1 0'1 < 5 0 ,12 1 7 0 8 002 <  . 0 1 0 1 1 < 0 1 002
wQ4-12 6t23t2005 1 1 7 7 0.22
wQ4-12 11t10t2004 t b J 1 5 0 9 5
wQ4-12 9t612004 002 <  . 0 1 <  . 0 1 01 < 5 0 . 1 8 1 7 2 0.02<  . 0 1 <  . 0 1 001
wQ4-12 6t23t2004 148 < 0 5
wQ4-12 10t30t2003 '188

t h 0.545
wQ4-12 9t18t20030 .010.008< 0 1 005 10 0 1 5 175 I 001 < .0'1 0  133 U U C 001
wQ4-12 6t17t2003 125 8 7 0 .1  93
wQ4-12 11t4t2002 01 < 1 < 1 < 5 . 164 1 1 02
wQ4-12 9t5t2002 < 6 < 0 6 < 1 < 1 < 5 0 1 2 t / J 1r < . 6 < 1 03 < . 1 007
wQ4-12 6t17t2002 151 6 < . 1
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WOODS CANYON STREAMS AND SPRINGS

10t1312005

10t2812003
9t1712003

10t1612002

wQl-39
WQ3-43 10t13t2005
WQ3-43
WQ343
wQ3-43

WQ343 10t28t2003
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WQ343
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10t2812003

11t11t2004





€oo
I
@
o
z
oz

U9
frn;rm-

=

@

z
tr'
@
Tn
z
o
@

Goncentration (mg/l)
ooo
b9-.9i\JP

o( t - r ( tN) ( ' t ( ,

s

tr,
g,
-t
o



Goncentration (mg/l)
OOOO OOOO
bbbbP\-.-.-.P

oN)5o)@rN)SO)@N)

tr,
9f
F}o

=oo
(]

a
o
z
oz
U,

tr, :'!
fr#

=

@

z
0
@
!n
z
o
a



Goncentration (mg/l)
OOOOO
bP-.Pi.JPL^r9s

o(J|J , ( tN)( r (^) ( ' |s( ' l

trt
ql
F}o

€oo
C]
CN
o
z
oz
@
{

'Tl 7m
=

@

z
I
@
!n
zo
@



=oo
tr,a
o
z
oz

=cn

z
I
CN
!n
zoa

Goncentration (mg/l)
JJN)N)CD( 'S

( t to( ' to(ro( ' |o
ooooooooo

tr,
A'
F}o



€oog
@
o
z
oz

'n@
rJ

JN=nr
CF

=

@

z
tr,
@
!n
zo
CN

NTU
J J N ) N ) ( ,

( t to( ' to( to
ooooooo

tr'
!l
F|ro



=oo
g
cn
o
z
oz
CN

=

U,

z
I
@
!n
z
oa

Goncentration (mg/l)
9ilsSrf

o( ' t r ( ' |N)( ' t ( r ( r tS( t



=oo
Ia
o
z
oz
@

{ {

frH
=

@

z
tr,
@
!n
zoa

Goncentration (mg/l)
P9oooo
oobb9---.

oN)so)@rl \ )s

tr'
!,
F}o





I - i j  '-r l:

J  I Z -  I

s12 -1
s12- '1
: s12- '1
J  I Z -  I

i s12 -1
J I Z - I

J I Z - I

i J  t z -  |

i s ' 12 -1

i s ' 12 -1

D  t z -  |

J I Z - I

J I Z - I

rs12- '1
s12- '1

s12 -1
J I Z _ I

i S  l z -  |

s12 - i
J  t z -  |

! s 1 2 - 1
t J  l z -  |

J I Z - I

0  0 4 i

0 0 3

002

< 0'1
-* 

;J
-- 

"-;--- 
-

' : l l - r  -

..f i

:i :i

6t17t2002

6/29/1 999

6t23t1997

7 t24t1995
6t23t1993
6t18t1991

6t4t1990
6t21t1989
6t2711988

1 0/1 5/1 986

6/1 8/1 985
8t22t1984
6t26t1984

I 0/1 9/1 983

6129t1983
10t16t1982
8t18t1982

4





c
!
!
ltln
-

c
z

z
U,
!
4z
o
CN

Goncentration (mg/l)
OOOO
b9bPb9b
OOJON)O( '

o( ' t r ( rN)( ' | ( t ( t



c
!
!nrn
-

c
z

- {

YO
E{ o

z
a
!n
zo
@

Goncentration (mg/l)
P9PPO
oooo9---

ON)SO)@J,N)



c
T
!mn
T
I

F
\-

z
{'na
-|

oz
CN
!n
=o
@

Concentration (mg/l)
OOOO OOOO
bbbb9-.-*-*-.9

oN)SO)@rN)SO)@N)

l l
I t
t l

aaa
A J I

( ,N)O
t t l

{ a r



c
!
!mn
-

cz
{ {

ic
r - lxo

z
cn
!n
zo
@

Concentration (mg/)
-A rN)N) ( t ( tSS(J t

(J tO( ' rO(J |O( ' tO( tO
OOOOOOOOOOO

t l
t?
t l

a@@
J J J

CDNO
t t l

{ r r



C
!
!mn
I
c

' f l=

ici
c{
*oz

a'o
n
z
oa

NTU
rN)G)5( ' rO) {@

OOOOOOOOO

t l
?t

ACNCN
J J I

(rN)o
t t l

{ -r' -r'



c
!
!rnn
I
c
z

z
@
!n
z
o
a

Concentration (mg/l)
O J N ) ( '

oirrLnN)Lnc*>Ln

l l
t l

a@a
J -\ .A

( 'N )O
r t l

{ r r

$
a\

s}'
b'{
b'..\
b'{
b.{
b.{
;".

;s{

;s't

t".
t".
h.
l3q)

d

\-
(

a6
(

*,

tr,
6b

(

,s
(

ao
(

,-s

I
g,
+o



c
!
!mn
I
c
z

T {ro
tr{oz

@
!n
z
o
@

Goncentration (mg/l)
OOO
b9\9i\r

o ('t .A (tt N) (Jl

t l
??

@a@
J J J

( ,N)O
t t l

! r . a



Table 2.3.7-24
Water Quality Analytical Schedule

Streams and Springs
-Low Summer Flow-
(August - September)

Field Measurements
Flow
Dissolved Oxygen
pH
Specific Conductance
Temperature, Air
Temperature, Water
Turbidity

Laboratorv Measurements

i1'r{ot'^\ 
ct tte"\gJ 

'/

Calcium. dissolved
Chloride

Magnesium, diss
Manganese, tota
Nitrate ,
Phosphale (OrthophosPhate)
Potassium, dissolved
Sodium, dissolved
Sulfate
Suspended Solids
Total Dissolved Solids

I

I :,j': :: i;; rr'3 ij.lr'i-; Lr

.i,;.:,;ri [} t] ZUIS

l l iv OF tll i- GAS & MiNllJC

Revised 03/19/04 2 - 3 ' 7  a
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TABLE 2 '3 "7 -5  + t tdd
COMPREHENS]VE WATER QUALITY ANALYTICAL
WASTE ROCK DISPOSAL SITE -  WELL NUMBER

M n n i  f  a r i  n r r  E - r o r r r r o n r - r r  T h r a a  T i  m a q  h a r
H - -

Q n r i  n n  / \ i t r r zo y r  _ L t r g  \ r " t a y

Summer (August
-  Fa l l  (Oc tobe r

t ) l l J -
aOFFA^ \  f r i t a  l y ( r t  I ' t t  v

J - - !  +
b ,  l ( b \

6'K Sya.';-
I>\-r lEUU!.L

Y l - 9  t - u  J

Year
June )

-  Q o n l -  a m l - r a r  \

-  November)

FIELD MEASUREMENTS LABORATORY MEASUREMENTS
Wate r  Leve l
pH &tot^ t  Hardness (as Cacory 'Magnei ium (*g)
Q n a n i  f  i  n  1 - n n r l r r n i - : Y . r r - a

* N o t e s

4fP s^

Rev ised  4 -200 I

*  A l ka l i n i t y
Aluminum (A1) 6vt^rq:^*"@>

An ion /Ca t ion  Ba lance
Arsen ic  (As  )  Mo lybdenum (Mo  )

'Bo ron  (B )  Ammon ia  (NH3)
*Ca rbona te  (CO3)  N i t r i t e  (NOz)

ru l *B i ca rbona te  (HCo3)  +n i t ra te+ f lVc {n , { -e

9 .LL  &  Grease
Cadmium (Cd)  (4Po tass ium (K )  {>

{*Ca1c1um (Ca)  \b  phosphate (peo*7. ' l * i  l -

\y 'ch lor ide (CI)
* S n e c i  f i  r -  C o n d u c t a n c e
( - n n n a r  /  C r r ' \- " ! ! - - _  

_

r y 'T ron  (Fe )  D i ss .  [ e  t o ta
a ^ \---

NqrU

A l l  cons t i t uen t s  i den t i f i ed  as  Labo ra to r y
Measurements wi l - I  be analyzed through 1994 season,
- f+^ -  , , ' . . i  ̂' .  r n ' l  v  t he  as te r i s ked  i t ems  w i l l  bec 1 - L  L ( : : . l -  w l t ] U l I ,  v r r r ] | /  u r r u  q J  L u !

mon i t o red .

A11  t r ace  me ta l s  w i I l  be  ana l yzed  i n
d i sso l ved  fo rm on ly  excep t  i r on  and
manganese  wh i ch  w i f l  a l so  be  ana l yzed  f o r
t o ta l  concen t ra t i ons .

0ab
f.PR 2 4 2001

2 -39aa



Field Measurements
Flow
pH
Specific Conductance t-/
Temperature, Air q
Temperature, Water
Turbidi ty (r : :"  . ,  .  , , , , .  "  {n 1,, , . .  ,  i f ,  . .  .

Laboratory Uleasurements
AmmOnia*ff ip- /  L:\r. :  .  ^r ' ' '

Bicarbonate v/
Calcium, dissolved
Chloride rz
lron, Total and dissolved{
Magnesium, dissolved"/
Manganese, to.tal and dissolved t-z

Table 2.3.7-2
Water Quality Analyt ical Schedule

Streams and Springs
High Spring (Apri l  - June),

Late Fall  (October - November), and
Winter (December - February) Flows

r \
ti. o''.. i',i )

a(  'h  kn t : '

a
Suspended Solids t) , ,
Total Dissolved Solids /

fla' ds i5 v/'

i:,t| l;: l' ::"i_;,-*i,1,r-[i)

I  i , f  f - l  i :  . " f ' "
r i \ t i  v  U  L L U d ;

1]if i lt: i l i i, i iAs & Mil' ltNG

Revised 03/19/04 2 - 3 ' 7



3 : I os (oo ) (oo ,
66(h(hbbdoo
O ( ) O O O O O > >

I l t l*++ |t t t l

C\I
T
U)
O

I

oooooooaooooooooo(o$c\lo@(o$c\l
r r r r

(y6n) uollBrluecuoC

6
g
o
.C
o-



.f
,o*
.cl

,q'
^Q

g

f5

g=
I

,d
D

,tb

\

o

f
(

(}{

J

$

Y

s
('

C\ICD$r-
r rCr )$(OOr(OO)

t t t r t t t r t l
CDCDO@@AA@C)()
C)()O()()()()()
l i  IJt l lITTTI I I

oooooooooo
or@r\(oto. tcDC\l

(y6ut) uollerluacuoC

co
.cT
l-rso
.9
c
(E
CD
l-o

-(r
Fo
F



C\ ICD$
cDs(oo)(oo,

t r t t t t t t r l

a@@@@@cnaoo()()()OOOO()
l , t l t t ros*a+l i
t r t l t t i

op
c
$

o

OrOl t - (OtOSc)( \ I  O
dggggqqgqq

OOOOOOOOO

(y6ru) uoltetluecuoC


