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[DORA MIL I AND RED MONARCI I MINI: 

Site Investigation - Flllal 

SITE INVESTIGATION
 

Idora Mill and Red Monarch Mine
 

Idaho Panhandle National Forest
 

1.0 INTRODUCTION 

This report summarizes the site investigation perfonned at the Idora Mill and Red Monarch Mine, 

abandoned mine sites in the upper Beaver Creek drainage ofthe Idaho Panhandle National Forest. 
Tailings from the Idora Mill were placed within the 100-year floodplain adjacent to Beaver Creek. 

Tailings are actively eroding into Beaver Creek and are a source of lead to the Beaver Creek 

watershed. A previous site investigation of the Idora Mill by Bitterroot Restoration Inc. (BRI) did 

not include groundwater interaction with tailings as a possible source of metals to Beaver Creek. 

MCS performed a limited hydrological/geo-hydrological study at the Idora Mill for the purpose of 

identifying groundwater recharge and discharge areas at the mill and determine if the mill is 

affecting flow and chemical characteristics of Beaver Creek. Data collected during this investigation 

at the Idora Mill will add to previous data collected at the site and be included in an Engineering 

Evaluation/Cost Analysis for the site. 

Waste rock from the Red Monarch Mine was placed along Missoula Gulch, a tributary of Beaver 

Creek, partially filling the narrow canyon. ]\0 previous studies have investigated the Red Monarch 

Mine. The purpose of this investigation is to conduct a site investigation at the Red Monarch Mine 

to determine the chemical characteristics of the site waste and its affects to surface water and 
sediments in Missoula Gulch. 

This report has been prepared for the USDA Forest Service in accordance with Contract No. 53­
0343-0-009, Task Order No. MCS-IPNF-03-01. 
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Site Investigation - Final 

2.0 BACKGROUND
 

2.1 SITE LOCATION 

This investigation focused on two sites, the Red Monarch Mine and the Idora Mill, in the Upper 
Beaver Creek drainage north of Wallace, Idaho in Shoshone County (Figures 2.1 and 2.2). The 
Idora Mill is located on upper Beaver Creek on lands administered by the Idaho Panhandle National 
Forests in the southeast \4 of Section 19, Township 49 North, Range 5 East. The Red Monarch Mine 
is located on Missoula Gulch, a tributary ofDobson Gulch and subsequently Beaver Creek, in the 
northeast \4 of Section 36, Township 49 North, Range 4 East. 

The sites can be accessed from Wallace, Idaho. Go north on 5th Street in Wallace. This street turns 
into Forest Development Road 456. Follow Forest Development Road 456 over Dobson Pass. The 
road descends from Dobson Pass to the Beaver Creek Valley. Immediately after the road reaches the 

bottom of the valley, turn right on the road that goes up the valley. A locked gate blocks the road 
shortly after the road crosses Dobson Gulch. A short distance past the locked gate, an old logging 
road goes to the right up Missoula Gulch. Follow this road approximately % mile to the mine. The 
road is overgrown and is difficult to follow. 

The Idora Mill is reached by following the closed road from the gate to the confluence of Beaver 
Creek and Carbon Creek. Cross to the north side of the valley, this requires a creek crossing, and 
follow an abandoned road about 1.25 miles to the Idora Mill. 

2.2 SITE HISTORY 

The Idora Mine and Mill sites are found at the headwaters of Beaver Creek and the Red Monarch 
Mine is located on Missoula Gulch, a tributary of Dobson Gulch then Beaver Creek (Bitterroot 
Restoration 2003; Science Applications 1993). Milling operations at the Idora Mill left an 
undetennined amount of tailings within the floodplain of Beaver Creek. 

Little is known about the operating history of the Idora Mine. Reportedly, activities began in the 
early 1900s and continued until the mid 1950s. During this period, about 12,509 tons of ore were 
mined. Lead was the dominant metal produced at 876,941 pounds, followed by zinc at 7,475 pounds 
and silver with 19,948 ounces (Bitterroot Restoration 2003; Science Applications 1993). Small 
quantities of copper and gold were also recovered (Science Applications 1993). 
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Site Investigation - Final 

The Red Monarch Mine production records are included in those ufthe Rex Mine complex. Like the 
Idora, lead was the primary metal recovered at 10,671,876 pounds, followed by zinc at 9,592,070 
pounds. Silver, lead, and small quantities of gold were also produced. In all, 154,441 tons of ore 

were mined in the complex (Science Applications 1993). The amount of production attributed to the 
Red Monarch Mine is unknown. 

Much of the activity within the complex took place between 1917 and 1919. By 1919, the Red 
Monarch Mine had 200 feet of raises, 600 feet of drifts, and a 4,410-foot adit. In 1922, the Rex 
Consolidated Mining Company purchased the Red Monarch property and planned to extend the Red 

Monarch adit beneath the Rex workings. However, little activity took place until 1926 when 

Delaware Mines Corporation acquired the property. At that time significant work was completed on 
the Red Monarch adit. The company began to explore the Rex vein from the Red Monarch adit in 

1928. By the following year a new compressor was built and the adit was driven 1,000 feet 

(Kauffinan et at 1998). 

In 1930, the Associated Mines Corporation, Ltd. reorganized the Red Monarch and Rex properties, 

but, two years later, the Idaho Supreme Court ruled that this reorganization was illegal. The 

Delaware Mines Corporation consequently regained the mine and all assets. The mine was inactive 

from 1932 to 1936. The Callahan Consolidated Mines Corporation leased the Red Monarch and Rex 

properties in 1937. In 1943, the company built a 100-ton flotation mill most likely on Ninemile 
Gulch. It mined the Red Monarch and Rex from 1943 to 1946 (most activity at the Rex). After 
1947, evidently no more work took place on the Red Monarch adit (Kauffman et al. 1998). 

SITE DESCRIPTION 

The Red Monarch Mine is located in the Missoula Gulch drainage within the Beaver Creek 

watershed (Figure 2.2). The site consists of a waste rock dump and adit (Figure 2.3). The waste 

rock dump extends from the adit about 400 feet along the north side of the valley. Little vegetation 

is present on the steep dump facing the creek. At the time of the site visit, considerable water was 
present in the creek. Water discharges from the adit at 15 to 20 gallons per minute. At the time of 

the site investigation, flow in Missoula Gulch above the mine appeared to be about the same as the 

water flowing from the adit. The water disappears under the waste rock and can be heard flowing 
under the lowest portion of the dump. Surface water emerges below the dump for a short distance 
before disappearing underground again. No surface water was present in the lower reaches of the 
gulch. 

The ldora site is adjacent to the creek and consists of an old mill building and tailings area 
immediately below the mill (Figure 2.4). Rock adjacent to the mill building appears to be 

mineralized and was apparently placed or spilled there during milling operations. The Idora Mine is 
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!DORA MILL AND RED MONARCH MINE 

Site Investigation - Final 

reportedly on the hillside above the mill. Tailings at one time apparently covered the narrow valley 
bottom. The creek has since eroded a channel through the tailings. Floods and seasonal high water 
actively erode the tailings to downstream areas. Tailings appear to have impacted the stream 
sediments for an undetennined distance from the mill. 

An adit is located on the north side ofthe valley a short distance below the Idora Mill (Figure 2.5). 
Waste rock from the mine was apparently placed on the valley bottom both upstream and 
downstream from the adit opening. No vegetation is currently growing on the waste rock. Much of 
the waste rock below the adit has been eroded away from the dump. This dump may be the source 
of much of the waste that has degraded the lower reaches of the study area. 

2.4 PREVIOUS INVESTIGATIONS 

The Idaho Geological Survey conducted a preliminary investigation of the Red Monarch Mine 
(Kauffman et al. 1998). Missoula Gulch surface water was sampled above and below the mine, as 
was water flowing from the adit. Water flowing from the adit contained elevated concentrations of 
cadmium, iron, manganese, and zinc. Surface water from Missoula Gulch did not contain elevated 
metals concentrations above the mine. Below the mine, surface water contained elevated cadmium 
and zinc concentrations. One soil sample was collected from the waste rock dump. Metals with 
elevated concentrations in the waste rock were lead, arsenic, cadmium, copper, zinc, and iron. 

The USGS completed a water quality and metals loading investigation of the Upper Beaver Creek 
watershed (Ott and Clark 2003). This investigation consisted of a synoptic study of Beaver Creek 
and Carbon Creek. Surface water samples were collected from five locations on Beaver Creek and 
three locations on Carbon Creek. Three sample locations were in the vicinity of the Idora Mill. Data 
indicates that at high flows, lead loading is from mobilization of fine-grained tailings particles 
contained in the sediment load of the creek. At low water, the lead load is primarily from seepage of 
tailings impacted water into the creek near the Idora Mill. 

2.5 GEOLOGY 

Geology of the Upper Beaver Creek area consists of Precambrian quartzite and siltite of the 
Pritchard Fonnation within the Lower Belt Supergroup. The Osburn Fault is a major structural 
feature of the mining district. Mineralization is typically found in fractures and faults associated 
with the Osburn Fault zone. 

Bed sediments in upper Beaver Creek consist of cobbles and boulders (USGS 2003). Creek gradient 
in the area of the Idora Mill is 0.07 (Bitterroot Restoration 2003). The Beaver Creek Valley near the 
Idora Mill is V-shaped with a small amount of valley fill that creates a flat valley bottom. MCS 

MAY 10,2004 10 MCS ENVIRONMENTAL 



--
--

~~ 

970 

~,-_-+-, Lobe 3 

<t 
Ln 

~ 
N 

u 

Ii> 

~ 
x 

~' 
-c-

<5 

:::E
, ­

~ 

5 
~ 

Cl 

, 
~ 
~ "" 

I 

•

­:::,
I

~

'J

.,j 
V) 

~., 
J 

; 

~I 
-: 
, 
~ 

u 
<II 
.~, 

" 

-.... 

Approximate Loction J
of Former Compressor 
Building Foundation 

1()40- __ ________ 

~ -	 :::::=: 
-~--	 ~ 1030 

1020

1030-~~ ~	 = f.~~~'-:=::::-::::-::::::::::==::::::-:::::::::----..: ~ =-=	 -::.;~ ---= 1010 

__ ~_,=	 ---- ~1J==¥l p-- t+~ f!fl=~= 
1010 ===-==-=---	~ =: ~ ------- ­

____ ~ _ .i.. ~-?~~~ .; 
Site Accessl~- _--~-- r-: ­~_.:::------T------ :	 ­ Lobe 1 Road _ L	 i Lobe 2
 

: -~
 

Red Monarch 
Mine Adit ~~~7

_-$;~ ..t 
~ 

Scale (feet) 

o 10 20 40 60 80 100 -~ ~-'-'-F}~ 'S---~ I I I , 
QI 

<II 
~ 
~ 

DRAWN BY WPP

REVISION NO NA

PROJECT NO. 111018.013 
o LEGEND "_:-t:~, -Project Bench Mark '\ . Mine Adit Localion Figure 2.3: Red Monarch Site Map ~ 
o M~~ ,--;, -Approximate Limit of Waste Rock
"~ ' .... DATE INOVEMBER 20035562 ALLOY SOUTH Idora Mill and Red Monarch Mine t~~"'~MISSOULA. MT 59808 ••••••••• - ApprOXimate Limit of Waste Rock Lobe Sampling Sections SCALEE SHOSHONE COUNTY !~ S'I(406) 728·7755 !'l. "=;; ~;.~/ .... _ - - Stream Center Line 1" =30' IDAHO PANHANDLE NATIONAL FOREST" FAX (406) 728·7367 ~ w 

REGION ONE·2.0 foot contour interval based on arbitrary 1000 foot datum 

:E \\Environ\Current Projects\11 018_Forest Sef'\lice\11018.013 Idora\Drawings\Monarch\dwg\FX.X lnfo.dwg	 REF: Surveyed Data Collected by MCS Environmental, July 07, 2003 

"<>q, 

­-
Adit Discharge 
Channel 

-
" 

~~~~--~~~ ~~_~_s,--

-', , 
ii ' '7;' 

. 



--/1 

BC01~ 

BC02 '6'r 

. ) 

N 
r'.:...., 

J 
) 

8
-< 

N 

.,

o 
..;,
•, 
; 
o 
;8 

( 

( 
/ 

~ 
~ 

5 " 
;8 
~..
 
~ 

~ 
o 
~ 

CJ 
~ 

~ 
:; 

H" 
en--:J 
ci 

~­2., 
~ 

V 

> 
~., 
V) 

PZ02 

Tail 01 

PZ01 " 

~7 
~­

./!

~? 

"\~ N ~------~-"~, .'~----1 I" \ , lCJ -" :.- ':: .:::~._ . "-_'''- _.~ '" / \<1' .~'-':'4-'­
1_'---.., '''~~!8 

"' r:---.... . c-'~....j \! ;;; <..T . ~ ~ \" 

. CP-35 ~ !_•._~~8£A VEr? .-~ /\ '3<1;>0>
~"/ 

('J
i 
, 

:-~ ~-. CFf£t~- r/ 
'", ,'j'J_'.,. ",. 

;.., ....•. '~ .." -~ '.
/

, 

~ 

.~ ~0"~ 
/' I/ . 

.~ 

/~ . _~~P-;71' '. ". P-3~ ) 

, 

./ //
.J ,,,0 / / 

'h c;.-, 
/' J 'f;;.;,fQ-' • 

o 

'7 
I r
_------'. 

,yr, 

~ . 
u: 

PZ03 

..---....2'
U4.:55~_ ....., ...... 

-..-? 

! 
U" 
7, 

tf' 

\ ­

/ ...... ',/ 

PZ04 

r 
'~~~: 

'0 

m 
W 
Z 
-J 
I 

~ 
~ 

"~ 

Ore Loading Ramp 

Wood Containment 
Structure 

BC03 Waste 
Rock Dump 

Collapsed Adit 

~ .,'"
o 
~ 

l... 

~' 
o 
~ 

~ 

r 

~ '" V., 
.~ 

o 
~ 

>. 
~ 
c., 
~ 

U '" 
~ 

~ " 
~ 

.,C

E 
c 
o 
.;; ~ 

c 
liJ 
~ 

:;;; 

Scale (feet) 
! ~ I 
60300 60 

11018.013

8 
PROJECT NO. LEGEND Figure 2.4: Idora Mill Site DRAWN BY WPP__ Surface Water Sample Survey Control Point Location M~ 

Environmental CP-39 REVISION NO. NA~ Piezometer Location 
DATE November 2003 5562 ALLOY SOUTH Idora Mill and Red Monarch Mine@ Tailings Sample Location Approximate Stream Location MISSOULA, MT 59808 SCALE. 

SHOSHONE COUNTY (406) 728-7755 
1" =60'~FAX (406) 728-7367 IDAHO PANHANDLE NATIONAL FOREST 

Note: Contour Interval 1 foot relative to sea-level datum. 
\\EnVlrons\Current Drawins\11 0: 8_Forest Service\11018.013 Idora\Drawings\ldora\dwg\FX.X Idora.dwg REF: Map Obtained from Bitterroot Resloratlcn (Bitterroot Restoration 2003) 



---

---

Adit 01 

Adit 

. 
>1

" 
('Approximate Limits 

of Waste Rock 
-) 

LO " 
) 

t 

:5

J 

l:::=Il BC04 

",' 
N 
" ­

) CP-34 
:; 
~ 

' ~...• ip$2~• T ,~\ '.,.., ,... ~ .~' . ..".- ~ .'~~~'". ".'>~-7(,@.' 

/ 

>,~,~ ,~.u ---r,~ . \ .'\. ~" '.; ~,,'~. .... ->-.?",..;..----- .-~~ .. _.-c.;'.~'. .. -'-~)/~~."V'!r;;:",~ ._._._._..'1-. . _.',~i ~'> 
.7 r-" ' , ; . ' " / "'~~~ , 

! 

Road 

~~ 8 (~.J~" ." \ ~ ./ ,i ~ 4/;1' r--' ~,nm~ /.' ..' 0" en'" ..' ' \'"'Cy-/ /' /1\ --/)5 
", • f' )c/-::: -! ,8 ~~~-c==-~."""; ~!.. . .':<."'•• ,,~ .."" '11" cp a. 

3 

'"" ./ 
H ! a. i ' . ~ , ~, ' " ,'" II= 

. ~ ~ ... . '-~ / ,,?o/,",~7! J' /:-- ,; 7 •". \ CP 3 . '-"':':'- " a"';;i'L .. ce.': !. \ ~/d'"f •'< 
.( ,,,'•" ! . .. 0 ,""~). ,_......_~.----.----~--....---;."./.' .' ,~., ~" ," . ' ' ' / I ~ • £-' ,-,-'-'- ' 

, ' '0 ' • . ' ' . .,' ' -'_._'~ ";:>. ,:.:; , '." <n I -~ // . ,<..-'- \ '-'-J"-' 
~ 

) Approximate Limits ~,_ ""' ~ -, " "~ , . .. . ' ! --- /' ­of Waste Rock 
(; 
!" 

/ , > ' ' III\ Q~' 
is , / \ ... ­III III--­Ol '" 
C z z 
;0 ...J ...JE 

CJ 
I I---E 

o 
o... ~ ~ '"-a 

~ ~2 
:l-., 
u 
;; .,'­
J1 
+­
~ 
'­o 
.I... 

I 
eX)-2 
~ 

--­+­'" u .~ scale.(~~ee~t)~~., 
.~ ~ ~ Io 
'­ 60 30 0 60>.. 
+­c., 
'­ PROJECT NO, 11018.013'­ LEGEND::> Figure 2.5: Mine Site below Idora Mill DRAWN BY WPP8• Surface Water Sample Survey Control Point Location M~" 
"--- EnvironmentaJ. CP-39 NA+­ REVISION NO. c __ . _. _ Approximate Extent of Waste Rock
 
E
 
., 

November 2003 DATE5562 ALLOY SOUTH Idora Mill and Red Monarch Minec MISSOULA, MT 59808o SCALE:Approximate Stream Location '­ SHOSHONE COUNTY (406) 728·7755;; 1" =60'c IDAHO PANHANDLE NATIONAL FORESTFAX '406) 728·7367 ~ 
UJ Note: Contour Interval 1 foot relative to sea-level datum. REGION 
::;; \\Envlrons\Current Orawlns\11 Old_Forest Service\11018,013 idora\Orawings\idora\dwgIFX.X Idora.dwg REF: Map Obtained from Bitterroot Restoratlor (Bitterroot Restoration 2003) 

>
/ 

-':' 

ONE 



Slll: 1J1veSlll:raLHlll - F1I1al 

interprets the ft11 as the result of a depositional event that occurred in the recent geologic history. 

probably at the end of the last ice age. Deposition of sediments was from a high-energy system that 

allowed cobble and larger sized clasts to be deposited. while sand and gravel size clasts were washed 

down stream. The creek valley broadens and gradlent drops below the confluence with Carbon 

Creek. MCS speculates that the bottom of the fill can be detennined by inferring the valley sides 

down to where they meet. 

2.6 HYDROLOGY 

Upper Beaver Creek has its headwater on the north sides of Goose and Sunset Peaks then flows 

through a narrOW steep valley to the Idora Mill site. Sunset Peak is the highest point in the drainage 
with an elevation of6,424 feet. The Idora Mill is at an elevation of3,510 feet, approximately 2 

miles downstream from Sunset Peak. The nearest weather station is at Wallace, Idaho, which 
receives about 40 inches of precipitation per year. Precipitation at the Idora Mill is expected to be 

higher than in Wallace because of the higher elevation. 

Gaging stations are located on the North Fork of the Coeur d'Alene River at Shoshone Creek and on 

the Coeur d'Alene river at Enaville. The Shoshone Creek gaging station is upstream from the 

confluence with Beaver Creek. The Coeur d'Alene River drainage basin above Enaville is 895 

square miles (USGS 2004). The drainage area of Beaver Creek above the conf1uence with Carbon 

Creek is 2.67 square miles or 0.3% of the drainage basin above Enaville. 

Peak flow in Beaver Creek is during spring runoff from snowmelt or from winter rains. Data 

obtained from the gauging station on the North Fork Coeur d'Alene River at Enaville indicate runoff 

events are typically one to two orders of magnitude higher than baseflow (USGS 2004). Base flow 

at Enaville is usually 200 to 300 cubic feet per second Cefs) with aImual peak flow between 10,000 

and 20,000 efs most years. 

Surface water measurements on Beaver Creek recorded by BR1 during their site investigation ranged 

ii'mn 0.74 to 2.48 efs. Creek flow is extremely variable, apparently because of the coarse alluvium 

that allows rapid discharge and recharge of the surface water when the water table falls below or 

rises above the surface water elevation. 

2.7 SITE VEGETATION 

This section presents a description of vegetation observed by MCS during the site investigation. The 

forest habitat types within the arca are within the western hemolock (Tsllga hClerophylla) series of 

habitats and westcm redcedar/lady fern (Thl/ja plica/a/Alhyriumfilix(cmina) habitat type. Westcm 

hcmolock dominates the majority of all exposures with the exception of the lower wet bottomlands 
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where it is codominant with western redcedar. Much of the area surrounding the ldora and Red 
Monarch Minc sites within the Beaver Creek and Missoula Gulch areas are forest old-growth stands 

intennixed with timber harvest units. Overstory composition includes westem hemlock (Tsuga 

helerophylla), grand fir (Abies "randis), western white pine (Pinus monticola), western larch (Larix 
occidentalis), Douglas-fir (Pseudotsuga menziesii), ponderosa pine (Pinus ponderosa) and an 
occasional Engelmann spruce (Picea engelmannii). Western hemlock appears (0 be the major 
climax tree species across the valleys with a mix of the other seral tree species at the Idora and Red 

Monarch Mine sites. 

The understory is composed of a rich and diverse shrub, forb, grass-like, and grass vegetation mix. 
The major species of shrubs and forbs present in the understory include: mountain alder (Alnus 

incana), red-osier dogwood (Cornus stolonitera), Rocky Mountain maple (Acer glabrum), ribes 

(Ribes spp.), thimbleberry (Rubus parviflorus), wild ginger (Gymnocarpium dryopleris), and lady 
fern (Alhyriumfihxfemina). 

2.8 CLIMATE 

The Idaho Panhandle climate is greatly influenced by maritime air patterns. For this reason, the 
region typically experiences wet, cool winters and hot, dry summers. This maritime influence is 

particularly acute in the winter as it is subject to more frequent precipitation and warmer 

temperatnres than regions at about the same latitnde and altitude mid-continent. Pacific stonns 

continue to be int1uential on into the spring (WRCC 2001 a). 

Wallace Woodland Park is the closest weather station to the sitc. January is the coldest month at the 

Wallace locale, with an average maximum temperature of33.2°F and an average minimum 
temperatnre of 19.0°F. August is typically the wannest month having an average maximum 
temperature of 80.1 OF and an average minimum temperature of 47.1 OF (WRCC 2001b). 

The average total precipitation level at Wallace is 37.16 inches and the average snowfall is 82.9 

inches. December and January are typically the wettest months, with average precipitation levels of 

5.06 and 4.96 inches, respectively. The first snowfall usually occurs in late October or early 
November (WRCC 2001 b). These stonns are generally followed by several weeks of fair weather. 

By December the area is nom1ally blanketed with snow. Heavy snows are frequent in the winter, as 
are periods of melting and freezing. The snow pack gcncrally remains in the area for four months or 

longer, with spring thaw occurring in April or May. 
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3.0 METHODS OF INVESTIGATION
 

This site investigation consisted of two parts. The first pan was the site investigation at the Red 
Monarch Mine and the second part was the limited hydrological/geohydrological study at the Idora 

Mill. MCS completed the field work at the site during July 2003. 

3.1 SAMPLING METHODS 

3.1.1 Red Monarch Site Investigation 

The site Investigation at the Red Monarch Mine consisted ofthree parts: (1) soil sampling at the 
waste rock dump; (2) surface water and sediment sampling: and (3) completion of an engineering 
survey of the site. 

3.1.1.1 Waste Rock Sampling 

Soil sampling at the site was a combination of composite and grab samples. Composite soil samples 
were collected according a method developed by the USGS for screening mine waste (Smith et al. 

2000). This method requires collection of 30 individual samples from the zero to 6-inch depth 
intcrval (zero to 15 em) on a grid within the waste rock dump. The total weight of each individual 

sample is about lOO !,'fams. Samples are then sieved, retaining the less than 2 millimeter fraction 
and discarding the greater than 2 millimeter fraction. The end sample will weigh at least 1,000 
grams. Due to the size of the waste rock dump, three composite samples were collected. 

Grab samples were collected from different types of waste rock to confinn the composIte sample 

concentrations. Soil samples were analyzed for total arsenic, cadmium, copper, lead, and zinc. 
Composite soil samples were also analyzed tor acid base account (ABA) and digested using thc 

synthetic precipitation leaching procedure (SPLP) with analysis for the same metals. 

3.1.1.2 Surface Water and Sediment 

Surface water and sediment samples were collected from V1issoula Gulch above and below the Red 

Monarch waste rock dump. Water flowing from the adit was also sampled. A sediment sample was 
collected at each surface water sampling location. Surface water and sediment samples were 

analyzed for arsenic, cadmium, copper, lead, and zinc. 

3.1.2 (dora Mill Hydrogeological Study 

MCS completed a hydrologicallgeohydrological study at the Idora Mill. 
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3.1.2.1 Hydrogeological Site Reconnaissance 

Groundwater from a seep adjacent to Beaver Creek and from a piezometer driven into the tailings at 
the ldora Mill site contained elevated concentrations oflead during the USGS investigation of metal 
loading into Beaver Creek (Ott and Clark 2003). The initial part of this investigation consisted of a 
site reconnaissance to map areas where groundwater appeared to be discharging to the creek. 
Specific attention was paid to structural features and mine workings that may affect the groundwater 
system. Obvious groundwater recharge and discharge areas were mapped. 

3.1.2.2 Piezometer Installation 

MCS installed four piezometers adjacent to the creek for the purpose of establishing groundwater 
elevations and sampling (Figure 2.4). Surface water elevations were measured adjacent to the 
piezometers. Piezometer locations were marked during the site reconnaissance. This portion of the 
investigation focused on Idora Mill tailings area where tailings may be in contact with groundwater. 
MCS personnel surveyed piezometers and surface water points to the datum established by BRI so 
that surface water elevations in the creek could be compared with groundwater adjacent to the creek. 

Groundwater samples were collected from piezometers adjacent to Beaver Creek and analyzed for 
total metals. Piezometers were developed using a peristaltic pump with vinyl tubing and a small 
surge block. Water was purged from the piezometer until it was clear and no suspended sediment 
was visible. Groundwater samples were analyzed for arsenic, cadmium, copper, lead, zinc, pH, 
alkalinity, and hardness. 

3.1.2.3 Surface Water and Sediment 

MCS collected surface water samples from Beaver Creek. Samples were collected above the Idora 
Mill, adjacent to the mill, at the lower end of the tailings area, and below the floodplain waste rock 
dump. Total metals were analyzed for the surface water samples. Surface water and groundwater 
samples were analyzed for arsenic, cadmIUm, copper, lead, zinc, pH, alkalinity, and hardness. 
Sediment samples were analyzed for arsenic, cadmium, copper, lead, and zinc. 

ANALYTICAL METHODS 

MCS collected and preserved all samples in the field according to laboratory recommendations. 
After sample collection, MCS placed all samples in coolers containing doubled zip-lock bags filled 
with ice for preservation. MCS stored and shipped the samples under chain-ot:custody procedures 
until MCS hand delivered the samples to SYL Analytical, Inc. (SYL) in Kellogg, Idaho. SYL, a 
certitied and accredited laboratory, analyzed all samples collected during the site investigation 
according to EPA methods. Table 3.1 summarizes the analytical methods used by SYL. 
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Table 3.1 Analytical Methods 

Analyte I Analytical Method(s) -------1 
Acid Base Accounting I LECO furnace for percent sulfur analytes and Modified Sobek Method I' 

(EPA 6002/7-054) for AGP. ABP. ANP 
r-------------j------ -----~I 

Synthetic Precipitation Leaching EPA Method 1312 . 

Meta s Solids: 6010B/200.7 by ICP; Water 200.7 by ICP J 

Tailings and sediment samples were analyzed for arsenic, cadmium, copper, lead, and zinc.
 

Analysis was according to EPA Method 200.7/6010B using ICP. Samples were digested using
 

Method 3050. Selected samples were digested using EPA Method 1312, SPLP digestion. SPLP is
 

an EPA SW-846 analytical method that simulates acid rain effects and is designed to evaluate the
 
mobility of organic and inorganic constituents to groundwater. SPLP analysis included arsenic,
 

cadmium. copper. lead, and zinc.
 

Acid base accounting is used to evaluate the acid- or alkaline-producing potential of mine waste rock
 

and tailings. It is the balance between the acid generating and acid consumption/neutralizatIOn
 

properties of these materials (Frey 2003 and Pettit et aL 1999).
 

Acid base accounting was analyzed on two selected samples using the LECO furnace method with
 

titration to obtain percent sulfur values (non-extractable sulfur, pyritic sulfur, sulfate sulfur, and total
 

sulfur. SVL used these values to calculate the acid base potential (ABP), aeid generation potential
 

(AGP), and acid neutralization potential (ANP) using the Modified Sobek Method as described in
 
EPA document EPA 600-2/78-054. It estimates the acid potential based on the content of sulfide
 

sulfur rather than total sulfur (Frey 2003). According to Frey (2003) each mole of sulfur produces
 
two moles of acid and is neutralized by one mole of calcium carbonate; hence, there is a 1: 1 mole
 

ratio of sulfur to calcium carbonate. ABP, AGP, and ANP are reported as a ratio of tons calcium
 
carbonate (CaC03) per 1000 tons (TCaC0311 OOOT). The Modified Sobek Method may miss acidity
 
produccd by other sulfates and; therefore, may underestimate the AGP of the materiaL
 

SVL analyzed surface water and groundwater samples for arscnic, cadmium, copper, lead, zinc using
 

EPA Method 200.7. MCS measured pH, temperature, dissolved oxygen, and oxidation-reduction
 

potential in the field using a YSI multi-parameter meter.
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3.3	 SURVEY OF WASTE ROCK DUMPS AND PRIVATE PROPERTY 
BOUNDARIES 

BRI completed a survey from the confluence of Beaver Creek and Carbon Creek to the ldora Mill 
site as part of their site investigation. The drawings generated during this survey were used to 
present data collected by MCS at the Idora Mill. BRI explains their survey methodology in the Site 

Investigation of the Jdora 'v1ine Site (Bitterroot Restoration 2003) 

MCS completed a survey ofthe piezometers at thc Idora Mill site using BRI control points so that 
relative groundwater elevations could be compared. This allowed MCS to accurately insert 
piezometer locations into the existing BRI map. Maps were generated by MCS using Autodesk® 
Land Desktop 2002 and Autodesk® Civil Design 2002. 

MCS staff conducted an engineering survey of the Red Monarch site using a Lyea Total Station. 
MCS focused the survey on the adit and waste rock dump. Two site benchmarks were established 
outside the waste rock area for control. The datum is relative to the site and not the actual elevation. 
The survey was a line survey that included all break lincs within the site. Additional transects were 

surveyed between the break lines, where necessary. Two lines were surveyed along the natural slope 
above the waste rock dump so that the native surface could be inferred under the waste rock. 
Topographic contours and detailed site maps were generated by MCS using Autodesk® Land 
Desktop 2002 and Autodesk® Civil Design 2002. The survey is for use in constructing site maps, 
showing pertinent features and the site and for the site investigation, and for possible use in 
preliminary design drawings, as necessary. 

3.4	 COMPARISON OF RESULTS WITH STANDARDS AND SCREENING LEVELS 

The site is very remote and access is difficult. There is currently no improved road, trail, or hiking 
trail leading to the sites. Therefore, there is limited activity at the site by the public for recreation. 
MCS believes use of the site for public recreation is minimal. Residential and/or neighborhood 
cleanup values do not apply to this site. MCS compared analytical results with Minimum Use 
Recreational Cleanup Levels for rock hounds and gold panners (RH/GPs) based on a maximum of7 
days of exposure per year. TetraTech developed these recreational cleanup lcvcls for the Abandoned 
Mines and Recreation Bnreau (AMRB) in 1996 (TetraTcch 1996). These values, presented in the 

analytical results tables in Sections 4 and 5, provide an initial comparison to possible cleanup values 
for the site. 

MCS also compared soil, sediment, and surface water values for contaminants of ecological concern 
(COECs) to concentrations developed/presented in the Record of Decision (ROD) for the Bunker 
Hill Mining and Metallurgical Complex Operable Unit 3 (EPA 2002b). MCS used state-wide values 
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for Idaho for arsemc 111 surface water (IDEQ 2003). MCS used EPA water standards and health 

advisories jar dlinklllg water standards (2002a). The values presented in the tables in Scctlons 4 and 

5 provide an initial comparison to possible cleanup values for the site. 
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4.0 RED MONARCH INVESTIGATION RESULTS
 

Results from the Red Monarch site investigation and Idora hydrogeological investigation are 

presented in separate sections. MCS completed the field work at the site during July 2003. 

4.1 RED MONARCH SITE INVESTIGATION 

The Red Monarch Mine site consists of a waste rock dump and an open adit draining about IS 

gallons of water per minute (Figure 2.2). The adit and waste rock dump are on opposite sides of 

Missoula Gulch, which flows along the base of the waste rock dump. The waste rock dump is on the 
north side of the valley, is 400 feet long and contains three somewhat distinct lobes. For purposes of 

this investigation, the lobes were labeled lobe I through lobe 3, with lobe 1 being the eastern most 

portion closest to the adit. One composite soil sample and one grab sample were collected from each 
lobe. Some iron cementing of the waste, particularly in lobe I, allows Missoula Gulch to erode near 

vertical walls into the upper part of the dump. Analytical results from the Red Monarch site are 
shown on Table 4.1. Table 4.2 presents surface water results and field parameter measurements. 

Acid base account results are shown on Table 4.3. 

4.1.1 Lobe 1 

Lobe 1 is closest to the adit. A large flat area above lobe 1 at one time contained a compressor that 

was used to power equipment in the mine. One 30 point composite sample was collected from this 
part of the dump. Iron cementing of the waste makes this part of the dump very steep, thus limiting 

access to the entire surface. Individual samples were collected from the accessible portions of this 
lobe. The Lobe I composite soil sample contained 5.4 mg/kg arsenic, 0.50 mg/kg cadmium, 25 

mg/kg copper, 16.1 mg/kg lead, and 36 mg/kg zinc. 

Acid base account analysis for the Lobe I composite sample showed an ABP of 2.12 

TCaC03/i 0001' waste rock, acid generation potential (AGP) of 1.25 TCaCOilOOOT, acid 

neutralization potential (ANP) of 3.37 TCaC03/1 OOOT, 0.030 percent non-extractable sulfur, 0.040 

percent pyritic sulfur, 0.13 percent sulfate SUlfur, and 0.20 percent total sulfur. The SPLP extract 
from the Lobe I Composite sample contained <0.10 mg/L arsenic, <0.0020 mg/L cadmium, <0.0030 

mg/L copper, 0.0072 mg/L lead, and 0.0864 mg/L zinc. The Lobe 1 Grab sample contained 3.2 
mg/kg arsenic, 0.51 mg/kg cadmium, 25.4 mg/kg copper, 12.6 mg/kg lead, and 29.4 mg/kg zinc. 
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Table 4.1 Red Monarch Tailings and Sediment Analytical Results 

r 

I Sample 10 I Station j Arsenic Lead ZincCadmium I Copper 
,
 

MDEQ RecreatIonal Risk Cleanup Levels
 
I 

63,616 2572 514,000 
I ROD Reference Cleanup Guidelines 

370.28 2078.75~kg) 
I 

, (mg/kg) 420 1000 
rROD Concentrations for Soil: Terrestrial 

Biota (mg/kg) 1,02140 386 522 261 
IkROD Concentrations for Sediment:
 

Aquatic Birds and Mammals (mQ/kQ)
 718138 I 664 2,209 390
 

Tailings Results (mg/kg)
 
11018013200
 Lobe 1 Composite 5.4 

32 
5.3 
179 
11.2 
9.3 

0.50 25.0 161 36
 
11018013211
 Lobe 1 Grab 0.51 25.4 12.6 29.4
 
11018013201
 Lobe 2 Composite 0.88 976 611 119
 
1101&013210
 28.3 46.4 259 8,250
 
11018013202
 

lobe 2 Grab 
Lobe 3 Composite 2.05 642 336 368
 

11018013209
 4.94 38.3 157 1,390
 
SPLP Results ImQ/L\
 

11018013200 Lobe 1 Composite
 

Lobe 3 Grab 

<0.010 <0.0020 <0.0030 0.0072 0.0864
 
11018013201
 <0.010 0.0025 0.0035 0.0434 0138Lobe 2 Composite -

<0.010 <0.0020 <0.0030 <0.0050 0.0386
 
Sediment Results (maiko)
 

11018013205
 

11018013202 Lobe 3 Composite 

126
 

11018013208
 
Missoula Gulch above mine 7.0 0.62 21.8 21.4 
Missoula Gulch below WR 3.89 28.0 1,09045 91.0 

11.3 27.9 50.9 674 18,000111018013204 Red Monarch Adit Sed I 

< ~ analyte was not detected at or above the method detection limit, the value listed next to < is the method detection 
limit 
SPLP ~ Synthetic Precipitation Leaching Procedure 
mgikg ~ milligrams per kilogram 
mg/L -= milligrams per liter 
MDEQ Recreational Cleanup Levels based on rock houndigold panner 50 day/yearexposure scenario (TetraTech 

1996; updated by MCS 2003) 
ROD Reference Cleanup Guidelines: Cleanup guideline based on recreational soil/sediment ingestion and dermal 

contact (Table 7.1-20; EPA 2002b) 
ROD Concentrations for Sediment Concentrations of Ecological Concern (COEC) Concentrations for Sediment 

(mg/kg) Protective for Aquatic Birds and Mammals for PopUlation ED20-Based (Table 7.2-7; EPA 2002b) 
ROD Concentrations for Soil: COEC Conccntrotions for Soil (mg/kg) Protective for Terrestrial Biota for Population 

ED20-Based (Table 7.2-6; EPA 2002b) 
Bold:::: concentration exceeds one or more of the listed standards or cleanup goals 
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Table 4.2 Surface Water Analytical Results 

Sample 10# 
~__ 

Sample 
location ' 

Arsenic 
(mgll) 

Cadmium 
I (m91Ll 

Copper 
(mall I 

lead 
(malLl 

Zinc 
(malLl 

pH
I imo/Ll 

Temp 
1°C) 

DO 
I Imo/l) 

SC 
(uS/cm') 

ORP 
(mVl 

Water Quality Standards 
Aquatic CMC (Acute) , 0360 00037 0.017 0.065 o114 NS NS NS NS ~ 
Aauatic CCC (Chronic) 
Drinkinq Water MCl 

, 0.190 
0.01 

0.001 
0.005 

0.011 
1.3 

0.0025 
0.015 

0.105 
NS 

6.5 - 9 
NS 

NS 
NS 

NS 
NS 

NS 
NS 

NS 
NS 

Surface Water Results ­ Total Metals 

11018013206 
Missoula 
Gulch 1 

<0.010 <0.0020 <0.0030 <0.0050 0.010 7.3 12.6 7.9 38 98.0 

, 11018013207 
e-­

11018013203 

Missoula 
Gulch 2 
RM Adit 

Discharoe 

<0.010 

<0.010 

I 
, 

I 

<0.0020 

0.0071 

<0.0030 

<0.0030 

<0.0050 

0.0699 

0.516 

2.18 

7.1 

7.6 

109 

9.1 

8.2 

8.37 

137 

249 

120.4 I 

67.0 J 
Surface water results for copper and lead are considered estimated due to out of control relative percent differences for the laboratory duplicate 
< = analyle was not detected at or above the method detection limit, the value listed next to < is the method detection limit 
Bold = exceeds one or more water quality standard 
mg/L = milligrams rer liter 
°C = degrees Celcius 
~S/crn =: rnicroSiemens per centimeter 
mV = millivolts 
Temp =' temperature 
DO = dissolved oxygen 
SC :: specific conductance 
ORP = oxidation reduction polential- reading from YSI multi-parameter meter 
CMC = Criteria Maxium Concentration (Acute): EPA-Approved Idaho Waler Quality Standards, IDAPA 58.0102.784 & 58.0102.210 (lDEQ 2003) 
CCC = Criterion Continuous Concentration (Chronic): EPA-Approved Idaho Water Quatity Standards (IDEO 2003), IDAPA 58.0102.284 & 58.0102.210 (IDEO 

2003) 
EPA Water Ouality Standards for cadmium, copper, lead, and zinc are hased on a hardness value of 100 mgll 
MCl = Drinking Water Maximum Contaminant level (EPA 2002 Edition of the Drinking Water Standards & Health Advisories (EPA 2002a) 
NS = no standard 
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Table 4.3 Red Monarch Acid-Base Accounting Results 

-
---~--_.-r- ABP AGP ANP Non-ext. Sulfur Pyritic Sulfur Sulfate Sulfur Total Sulfur 

StationI Sample ID 
[ 

TCaCO,/1000T Percent 

11018013200 Lobe 1 Composite 2.12 1.25 3.37 0.030 0.040 0.130 0.200 

11018013201 Lobe 2 Composite <0.30 1_88 1.70 0.010 0_060 0_100 0170 

11018013202 Lobe 3 Composite -1.00 4_38 3.37 0020 0_140 0.130 L 0.290 

ASP = acid base potential (also known as net neutralizing potential; NNP)
 

AGP = acid generating potential (also known as acid producing potential; AP)
 

ANP = acid nelJtralizing potential (also known as acid neutralization potential: NP)
 

TCaC03/1000T = tons CaC03 /1000 tons 
< ,.... analyte was not detected at or above the method detection limit, the value listed next to < is the method detection limit 
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4.1.2 Lobe 2 

Lobe 2 comprises the middle portion ofthc waste rock dump. Some iron cementing was present in 
lobe 2. The Lobe 2 Composite sample contained 5.3 mglkg arsenic, 0.88 mg/kg cadmium, 97.6 
mglkg copper, 611 mg/kg lead, and 119 mg/kg zinc. Acid base account analysis for the Lobe 2 
Composite sample showed an ABP of <0.30 TCaC03il OOOT waste rock, AGP of 1.88 
TCaC03il OOOT, ANP of 1.70 TCaC03il OOOT, 0.010 percent non-extractable sulfur, 0.060 percent 
pyritic sulfur, 0.10 percent sulfate sulfur, and 0.170 percent total sulfur. The SPLP extract from the 
Lobe 2 Composite sample contained <0.10 mg/L arsenic, 0.0025 mg/L cadmium, 0.0035 mg/L 
copper, 0.0434mg/L lead, and 0.138 mg/L zinc. The Lobe 2 Grab sample contained 17.9 mg/kg 
arsenic, 283 mg/kg cadmium, 46.4 mglkg copper, 259 mg/kg lead, and 8,250 mglkg zinc. 

4.1.3 Lobe 3 

Lobe 3 is on the west edge of the dump, farthest from the adit. Little iron cementing was visible in 
this portion of the dump. More boulders are present in lobe 3 than other parts of the dump. 
Missoula Gulch can be heard flowing under boulders at the toe of the lowest part of the dump. The 
Lobe 3 Cumpusite sample cuntained J 1.2 mg/kg arsenic, 2.04 mg/kg cadmium, 64.2 mglkg copper, 
336 mglkg lead, and 368 mg/kg zinc. Acid base account analysis for the Lobe 3 Composite sample 
showed an ABP of <-1.0 T CaC0311 000 T waste rock, AGP of 4.38 T CaC03il 000 T, ANP ofJ.37 

T CaC03il 000 T. 0.020 percent non-extractable sulfur, 0.140 percent pyritic sulfur, 0.13 percent 
sulfate sulfur. and 0.290 percent total sulfur. The SPLP extract from the Lobe 3 Composite sample 
contained <0.10 mg/L arsenic, <0.0020 mg/L cadmium. <0.0030 mg/I. copper, <0.0050 mg/L lead, 
and 0.0386 mg/L zinc. The Lobe 3 Grab sample contained 9.3 mglkg arsenic, 4.94 mglkg cadmium, 
38.3 mglkg copper, 157 mg/kg lead, and 1,390 mg/kg zinc. 

4.1.4 Surface Water and Sediment 

MCS collected surface water and sediment samples from Missoula Gulch above the adit and below 
the waste rock dump and from the adit discharge. 

Missoula Gulcll I 

The Missoula Gulch 1 surface watcr sample was collected above the confluence with water flowing 
from the adit and contained <0.01 0 mg/kg arsenic, <0.0020 mg/L cadmium, <0.0030 mg/L copper, 

<0.0050 mg/L lead, and 0.010 mg/L zinc. Missoula Gulch 1 sediment sample contained 7.0 mg/kg 
arsenic, 0.62 mg/kg cadmium, 21.8 mg/kg copper. 21.4 mglkg lead, and 126 mg/kg zinc. 
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RMAdit Discharge 

Water discharging from the adit was collected from the entrance to the Red Monarch Mine. Thts 
sample is RM Adit Discharge. Samplc RM Adit Discharge contained <0.010 mg/kg arsenic, 

<0.0071 mg/L cadmium. <0.0030 mg/L copper, <0.0699 mg/L lead. and 2.18 mg/L zinc. The 
sediment sample collected from the same location contained 11.3 mg/kg arsenic. 27.9 mg/kg 

cadmium. 509 mg/kg copper. 674 mglkg lead. and 18,000 mg/kg zinc. 

ftfissoll/a Gli/eh 2 

Thc Missoula Gulch 2 surface water sample. collected where water retums to surface flow below the 

waste rock dump. contained <0.0 10 mg/L arsenic, <0.0020 mg/L cadmium, <0.0030 mg/L copper. 
<0.0050 mg/L lead. and 0.516 mg/L zinc. The Missoula Gulch 2 sediment sample contained 4.5 

mg/kg arsenic, 3.89 mg/kg cadmium, 28.0 mglkg copper. 9 LO mg/kg lead. and 1,090 mg/kg zinc. 

4.2 WASTE ROCK VOLUME 

Volume of the waste rock at the Red Monarch Mine is estimated at 1DADO cubic yards. Waste rock 

volumes were calculated using AutodeskCR' Land Desktop 2002 and Autodesk@ Civil Design 2002. 
MCS used survey data to infer a pre waste rock surface. The volume between the two surfaces was 

calculated using the grid method with I foot grid spacing. Volumes were checked using hand 
calculations of area and average depth. 

4.3 RED MONARCH MINE INVESTIGAnON SUMMARY 

4.3.1 Waste Rock 

Metals concentrations in waste rock at the Red Monarch Mine are, in general, relatively low. Lobe 

1 contains the first rock excavated from thc adit. Metals concentrations in the Lobe 1 Composite and 

Grab samples arc vcry low. As development of the mine continued. mineralization in the waste rock 
increased. This can be seen in the Lobe 2 Composite sample where lead (61 I mg/kg) and zinc (119 

mg.'kg) show significant increases from lobe I (16.1 mg/kg lead and 36 mg/kg zinc). The Lobe 3 

Composite sample contained 336 mg/kg Icad and 368 mg/kg zinc. The Lobe 2 and Lobe 3 Grab 

samples contained 8,250 mg/kg and 1,390 mg/kg zinc, respcctive1y. These two samples indicate that 
high conccntrations of zinc are prescnt in some portions ofthc waste rock. 

MCS evaluatcd the AGP of waste rock from tbe site using the acid-basc accounting results. 
According to Pettit, et al. (1999), the following conditions arc likely acid generating: 
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• ABP results less than -20 TCaC0311 OOOT 

• The ratio of ANP/AGP is less than I 

The ability to generate acid is uncertain under the following conditions: 

• acid generating potential between -20 and 20 TCaCO]11 000'1' 

• The ratio ofANP/AGP is between 1 and 3 

Acid generation is unlikely to occur undcr thc following conditions: 

• ABP results greater than 20 TCaCOJ 

• The ratio of ANP/AGP greater than 3 

Results for ABP were 2.12, less than 0.30, and -1.00 TCaC0311000T for Lobe I, Lobe 2, and Lobe 
3, respectively. The ratio of ANP/AGP results was 2.7,0.9, and 0.77 for Lobe l, Lobe 2, and Lobe 
3, respectively. This places waste rock from all three lobes in the uncertain category for acid 
generation according to ABP. Lobes 2 and 3 are in the acid generating category according to the 
ANP/AGP ratios. The samples all contained low ANP and AGP values, and low percentages of 
pyritic sulfur and total sulfur. The ABP and ANP/AGP results from waste rock at the site indicate 

the waste rock may have a minor potential to generate acid. 

4.3.2 Surface Water and Sediment 

Water flowing from the adit at the Red Monarch Mine contains elevated concentrations of cadmium 

(0.0071 mg/L), lead (0.070 mg/L), and zinc (2.18 mg/L). High concentrations of cadmium (27.9 
mglkg), copper (50.9 mg/kg), lead (674 mg/kg), and zinc (\8,000 mg/kg) are found in the sediments 

at the location of where the water flows from the adi!. Metals in the sediment have the adit 
discharge as their likely source through precipitation reactions as the adit water is exposed to 

oxygen. 

Effects of the Red Monarch Mine can be seen in both the surface water and sediment of Missoula 
Gulch. Zinc is the only metal analyzed that is above the method detection limit in surface water 
from Missoula Gulch. Above the water flowing from the adit and mine, Missoula Gulch surface 
water contained 0.010 mg/L zinc. Below the waste rock dump surface water contained 0.516 mg/L 
zinc. Zinc in stream sediment also increased from 126 mg/kg above the mine to 1,090 mg/kg below 
the mine. Cadmium and lead concentrations also increase in sediments downstream across the site. 
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The source of metals. particularly zinc. to the sediment of\1issoula Gulch below the mine is the adit 
discharge and waste rock dump. Adit discharge was esl1mated at 15 galluns pcr minute at thc time 

of the tieldwork. Assummg that flow and a concentration of 218 mg/L of zinc. the adit discharge is 

contributing J 88 grams of zinc per dey or 69 kilograms per year to Missoula Gulch. The zinc 

concentrations in the three composite samples collected from the waste rock dump ranged from 36 

mg/kg mlobe I to 368 mg/kg in lobe 3. 

Grab samples hom lobe 2 and lobe 3 of the waste rock dump contained 8,250 mg/kg and 1,390 

mg/kg zinc, respcctivcly. This compares with ] ,090 mglkg zinc found in stream sediment below the 

waste rock dump. The grab samples indicate that some pockets of high metal waste rock are present, 
but the composite samples probably accurately reflect the average concentration of the waste rock. 
Assuming the composite samples reflect the average metals concentrations of the waste rock, the 

adit discharge is the primary source uf zinc to the sediments of Missoula Gulch below the waste rock 

dump. 
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5.0 IDORA MILL SITE HYDROGEOLOGICAL INVESTIGATION 

MCS collected one tailings and three sediment samples as pan of this investigation. Several 

groundwater and surface water samples were analyzed for total metals and field parameters. Other 
tailings, waste rock, and soil samples were collected by BRI during their site investigation of the 
Idora Mill. BRl's samplc results were not available to MCS prior to this completing this report 

5.1 GROUNDWATER INVESTIGATION 

MCS installed four piezometers in the vicinity of the Idora Mill. Three piezometers were installed 
adjacent to Beaver Creek and one was installed in a dry creek channel above the mill. Analytical 

results for samples collected at the Idora Mill are shown on Tables 5.1 and 5.2. Figure 2.4 shows the 
location of the piezometers. 

5.1.1 PZ01 

Piezometer PZOI was installed adjacent to Beaver Creek at the lower end of the tailings. 

Groundwater was seeping from a cut-bank at the tailings/native soil zone adjacent to the piezometer. 
The water level in the piezometer was similar in elevation to that ofthe creek, about 2 feet below the 
bottom ofthe tailings. The groundwater seeping from the cut-bank at the tailings/native soil contact 
is higher than that in the piezometer and creek. The tailings are fine grained and have a higher 

specific retention than the underlying sandy gravel nativc soil material (Fetter 1994). The 
groundwater is likely seeping at this location because the higher specific retention of the tailings 

material is "perching" the water above the native material through specific retention. 

Groundwater from PZOI contained <0.010 mg/L arsenic, 0.005 mg/L cadmium, 0.0160 mg/L 
copper, 0.350 mg/L lead, and 0.958 mg/L zinc. 

5.1.2 PZ02 

Piezometer PZ02 was located adjacent to Beaver Crcck a short distance upstream from PZO I. 

Groundwater was not visible in the tailings at this location. The water level in the piezometer was 
similar to the water level in the creek. The rZ02 groundwater sample contained <0.10 mg/f" arsenic, 
0.0056mg/L cadmium. 0.0034 mg/L copper, 0.0166 mg/L lead, and 1.01 mg/L zinc. 

5.1.3 PZ03 

Piezometer PZ03 was installed adjacent to Beaver Creek where the currently dry channel that runs in 
front of the former mill reenters creek. This channel has become entrenched to about 1.5 to 2 feet 
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below the bottom of the tailings. Groundwater from PZ03 contained <Ci.D 10 mg 'L arsenic. D.0059 

mg/L cadmium, <O.003D mg/L coppeL 0.0385 mg/L lead. and 0903 mg/L zinc. 

Table 5.1 Idora Mill Sediment and Tailings Analytical Results 

I Sam Ie 10 --T;~o-;;TA~~ Cadmium~~~~ Zinc I

L p I m r All results In mg/kg ~~ 
'~OEQ Recreational Risk Cleanup ]------,---1-- ----~--­

Levels 370 20~ 63,6~ 257U__~14,000 
ROD Reference Cleanup Guidelines I = I ~' 

I (mg/kg) j:20 ----l-.-J.~ 
[ROD Concentrations for Soil: I • 

Terrestrial Biota 40
y 
~6 1'021L 22 + 261 

J 
ROO Concentrations for Sediment: I 

-- -­

Aquatic Birds and Mammals ~~...L-664H 1Sediment Results
 

~0i8013107 BC03i 17.61 393
 
1i1018013108 BC04 12.3 3.24
 
ri1018013105 -----,-Sed01...L.J----z.6 I 2.76
 
rT;;i1in s Results _
 

11018013106 ! Tall01 I ~10~5~~_31.7
 

< = analyte was not detected at or above the method detection limit, the value listed next to < is the method detection 
limit 
SPLP;:: Synthetic Precipitation Leaching Procedure 
mg/kg = milligrams per kilogram 
MDEQ Recreational Cleanup Levels based on rock hound/gold panner 50 day/year exposure scenario (TetraTech 
1996; updated by MCS 2003) 
ROD Reference Cleanup Guidelines: Cleanup guideline based on recreational soil/sediment ingestion and dermal 

contact (Table 7.1-20; EPA 2002b) 
ROD Concentrations for Sediment: Concentrations of Ecological Concern (COEC) Concentrations for Sediment 

(mg/kg) Protective for Aquatic Birds and Mammals for Population ED20-Based (Table 7.2-7; EPA 2002b) 
ROD Concentrations for Soil: COEC Concentrations for Soil (mgfkg) Protective for Terrestrial Biota for Population 

ED20-Based (Table 7.2-6; EPA 2002b) 
Bold = concentration exceeds one or more of the listed standards or cleanup goals 

2,209 7~~ 

40.3 1,090 
I 903 

28.5 854 820 
20.9 203 459 
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Table 5.2 Groundwater and Surface Water Analytical Results 

Sample 10# Sample Arsenic Cadmium Copper Lead Zinc IpH Temp 
Ir~g~ rfl;/cmci l~pLocation {mg/LI {mg/LI (mg/L {mg/LI (mg/LI (mg/LI ('C) mY) 

Water Quality Standards 
~NS~Qualic CMC (Acute) 0.360 0.0037 0.017 0.065 0.114 NS NS NS NS 

Aquatic CCC (Chronic) 0.190 0.001 0011 0.0025 0.105 6.5 - 9 NS NS NS NS 
Drinkina Water MCl 0.01 0.005 1.3 0015 NS NS NS NS NS NS 
Groundwater Results ­ Total Metals 
11018013100 PZ01 <0.010 0.0050 0.0160 0.350 0.958 64 21.4 4.9 55 125:1 
11018013102 PZ02 <0.010 0.0056 0.0034 0.0166 1.01 6.5 26.5 4.8 52 115.9 
11018013103 PZ03 <0.010 0.0059 <0.0030 0.0385 0.903 6.6 32.2 5.4 590 85.1 
11018013104 

-­
PZ04 <0.010 <0.0020 <0.0030 0.0062 0.0967 6.2 19.7 5.4 46 1235 

11018013101 Seep1 <0.010 0.0042 I 0.0043 0.0376 0808 6.2 4~ 
----­

155 5.3 150.5 
Surface Water Results ­ Total Metals 
11018013105 ! BC01 <0.010 <0.0020 <0.0030 I <0.00501 00112 6.6 13.5 3.2 39 132.7 
11018013106 ' BC02 <0.010 <0.0020 <0.0030 <0.0050 I 00889 6.3 12.9 4.3 37 162.4 

<0.010 <0.0020 
--f---­

11018013107 BC03 <0.0030 0.0117 0.180 6.8 15.2 2.1 40 1048 

11018013109 BC04 <0.010 <0.0020 <0.0030 0.0075 0.262 I 7.2 16.2 2.4 41 90.0 

11018013108 Adit01 <0.010 <00020 <0.0030 <0.0050 <0.0050 7.5 10.1 1.9 0.224 I 28.6 

Surface water results for copper ~nd lead are considered estimated due to out of control relative percent differences for the lahoratory duplicate 
Gromdwater results were compared with Drinking Water MCLs, and sudace \vater to aquatic water quality ~tandard;:; 

< = analyte was not detected at or ahovc the method detection limit. the valuc listed next 10 < i.., the method detection limit 
Bold =: exceeds one or !n()fe \\inter quaJi ty standard 
mg/L =: milligrams per liter 
°C = degrees Celcius 
IJS/cm = microSiemens per centimeter 
mV == millivolts 
Temp = temperature 
DO == dissolved oxygen 
SC = ,::pedfic conductance 
ORr = oxidation redu(.;tjon potential - rending from YSJ multi-parameter meter 
('Me =: Criteria MaxiUlll C'onccntrati0n (Acute): EPA-Approved Idaho Water Quality Stflndards, IDAPA 58.0 I(Jl.284 & 58.0102.21 () (IDEQ 2003) 
ece == Criterion Continuous Concentration lChronic): EPA~Appro\'ed Idaho Water Quality Standards (IDEO, 20(3), IDAPA 58.0102.284 & 58.0102.210 (IDFQ 200.-:\) 
EPA Water Quality Standards t{)r cadmium, copper, lead, and zinc are based on [\ !wrdlle.'s vnlue nf lOO mg/L 
i\fCL = Drinking Water Maximulll Contaminant Level (EPA 2002 Edition of the Drinking Water Standards & Health Ad\:isories (EPA 2002a) 
NS= no standard 
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5.1.4 PZ04 

Piezometer PZ04 was located in the dry channel upstream from the mill sitc. This location was 
above any influence orthe mill. The PZ04 groundwater sample contained <0.010 mg/L arsenic, 
<0.0020 mg/L cadmium, <0.0030 mg/L coppeL 0.0062 mg/L lead. and 0.0967 mg/L zinc. 

5.1.5 Seep1 

A seep located next to PZOl was sampled during the investigation. Seep I was about 4 inches deep 

and had numerous caddis flies living in it. The Seep I sample contained <0.1 0 mg/L arsenic, 0.0042 
mg/L cadmium, 0.0043 mgiL copper, 0.03 76 mg/L lcad, and 0.808 mg/L zinc. 

The Sed01 sample was collected from this seep. This sample contained 12.6 mg/kg arsenic, 2.76 

mg/kg cadmium. 20.9 mg/kg copper, 203 mg/kg lead. and 459 mg/kg zinc. 

5.2 GROUNDWATER FLOW 

Groundwater elevations were measured in each of the four piezometers. Surface water elevations in 

the creek were measured near cach piezometer so that surface water and groundwater elevations 

could be compared. Groundwater elevations in the piezometers were similar to nearby surface water 

elevatlons. Figure 4.1 shows the groundwater contours within the area of the piezometers, assuming 

that surface water elevations reflect groundwater elevations adjacent to the creek. 

Groundwater recharge and discharge areas in thc vicinity of the mill were observed during the 

investigation. The debris dam above the mill is a major groundwater recharge area because the 

creek loses all surface expression at this location during low wateL Some flow returns to the creek 
helow the debris dam. Springs returning b'l'oundwater back to the creek were observed near the 
BC02 sample location (Figure 2.4). This appeared to mark thc bcginning of a )''Toundwater 
dischargc zonc. A large spring was present at the downstream cnd of the tail ings during the initial 
SIte visit (Photo 8), and conttnued to flow at the time of the site visit, but flow was much smaller 

than earlicr in the summer. Additional springs were observed below the mill on the south side or the 

creek. Based on these observations, the tailings area is in a groundwater discharge area. 

5.3 SURFACE WATER RESULTS 

Four surface water samples were collected in the vicinity of the Idora Mill. Water sample BCOI was 
collected from Beaver Creek above the mill site. This sample contained <0.0 I0 mg/L arsenic, 

<0.0020 mg/L cadmium, <0.0030 mg/L copper, <0.0050 mg/L lead, and 0.112 mg/L zinc. 
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Water sample BC02 was collected from Beaver Creek adjacent to the fonner mill building. This 
sample location is above any observed effects from the mill. The Be02 sample contained <0.010 

mg/L arsenic, <0.0020 mg/L cadmium, <0.0030 mg/L copper, <0.0050 mg/L lead, and 0.0889 mg/L 
ZInC. 

Water sample BC03 was collected from Beaver Creek at the down stream end of the tailings. This 
sample contained <0.010 mg/L arsenic, <0.0020 mg/L cadmium, <0.0030 mg/L copper, 0.0117 

mg/L lead, and O. I80 mg/L zinc. The sediment sample collected at the BC03 sample location 
contained 17.6 mg/kg arsenic, 3.93 mglkg cadmium, 40.3 mg/kg copper, 1,090 mg/kg lead, and 903 
mglkg zinc. 

Surface water sample BC04 was collected from Beaver Creek below the waste rock dump down 

stream from the mill site. The BC04 sample contained <0.010 mg/L arsenic, <0.0020 mg/L 
cadmium, <0.0030 mg/L copper, 0.0075 mg/L lead, and 0.262 mg/L zinc. The sediment sample 
collected at the BC04 sample location contained 12.3 mglkg arsenic, 3.24 mg/kg cadmium, 28.5 
mglkg copper, 854 mglkg lead, and 820 mglkg zinc. 

An adit is located on the north side of the creek downstream from the cabin. This adit is the likely 
source for the waste rock dump that extends from the cabin downstream to about 100 yards below 

the adit. Water was pooled near the adit entrance, but was not visibly flowing from out of the adit. 
Water sample Adit 01 was collected from the standing water at the entrance to the adit. This sample 
contained <0.01 0 mg/L arsenic, <0.0020 mg/L cadmium, <0.0030 mg/L copper, <0.0050 mg/L lead, 
and <0.0050 mg/L zinc. 

5.4 TAILINGS SAMPLE 

One tailings sample was collected from tailings immediately above the tailings/native soil interface. 
The sample consisted of red, black, and gray sandy gravel with some iron cementing. Tailings at 
this location appeared saturated and water was seeping from the base of the tailings. This is the 
material that is actively eroded into Beaver Creek during high water. The Taila1 sample contained 

105 mg/kg arsenic, 31.7 mglkg cadmium, 590 mg/kg copper, 17,400 mg/kg lead, and 7,460 mg/kg 
Zll1C. 

5.5 WASTE ROCK AND TAILINGS VOLUME 

MCS did not collect data to calculate tailings volume at the 1dora Mill site. 
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IDORA MILL HYDROGEOLOGICAL INVESTIGATION SUMMARY 

Conceptual Model 

Upper Beaver Creek flows through a narrow V-shaped valley. The bottom of the valley has been 
filled with cobble to small boulder size sediments (Ott and Clark :wm) that create a wide floodplain. 

The drainage has a steep gradient (Bitterroot Restoration 2003). The lower portion of the creek 

within the study area above the confluence with Carbon Creek is overloaded with sediment. The 
sediment overloading begills where the gradient of the creek becomes less steep. This sediment 

overloading may occur naturally where the creek gradient is no longer steep enough to carry the 

bedload of cobble size sediments. A mine below the Idora Mill dumped waste rock into the 
floodplain of Beaver Creek. Much ofthc waste rock has been eroded to downstream locations. 

Erosion ofthis waste rock may be responsible for some of the degradation of the lower portions of 

Beaver Creek within the study area. 

Beaver Creek has two inflection points where the gradient of the creek changes. The first gradient 

change is immediately above the ldora Mill site and the second is where the creek becomes 

overloaded with sediments, approximately ~:, mile below the mill. The valley widens in the vicinity 

oftlle mill with a wider floodplain than the reach above the mill. The valley widens again where the 

creek becomes overloaded wi th sediment. 

Hydraulic conductivity is related to the grain size of aquifer material (Fetter 1988). Stream bed 
sediment and aquifer material in upper beaver creek is dominated by cobbles (Bitten·oot Restoration 

2003; Ott and Clark 2003). Coarse cobble dominated aquifers have hydraulic conductivities that 

range from 100 to 100,000 meters per day (Driscoll 1989). Cobble and boulder dominated aquifers 
arc the most conductive of alluvial aquifers. Piezometers installed by MCS show that groundwater 

elevations approximate nearby surface water elevations. Because the surface water is in direct 

contact with groundwater, water is easily exchanged between the two systems (Fetter 1988). The 

variable surface water flows measured by BRI (2003) dUling their investigation also provide 
evidence of the surface/groundwater interaction. 

A large debris dam has fonned above the mtll site. The debris dam consists of a logjam that 

accumulated a large amount of stream sediments. All surface water in the creek infiltrates into the 
debris dam. Much ofthe water retums to the surface below the dam. A relatively new channel has 

been fonned that leaves the old chalUlel above the debris dam, flows down to the mill, in front of the 

mill building, then turns back toward the creek an enters the creek just below the mill building. This 
channel cut through and eroded mill tailings, perhaps when water backed up behind the debris dam 

and sought a new course. Presently, the channel flDws only during high water. If the debris dam 
were to increase in size, it is possible that the creek could abandon the main channel and make the 
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new channel the primary channel. lfthis were to happen, much more ofthe tailings would be 
exposed to active erosion. 

Groundwater elevations were below the base of the tailings throughout the tailings area. The 
tailings/native soil interface could be observed along the dry channel that flows through the upper 
part of the tailings area and along the creek. A wood containment structure was built across the 
lower tailings area before the tailings were slurried into place, possibly to contain the tailings. Water 
was seeping from the tailings next to the creek in the lower pan of the site above the wood 
containment. The wood containment may act as a barrier to prevent horizontal flow of groundwater 

and force it towards the creek. This is the only portion ofthe tailings area where soil was observed 
under the tailings. This is the only location where perched water was observed in the tailings area. 

Groundwater samples collected from piezometers indicate that metals concentrations increase as 
groundwater flows under the tailings. Piezometer PZ04 is located above all the mill disturbances. 
Groundwater at this location has similar metal concentrations to surface water above the mill. 
Groundwater at the PZ03 location has a relatively short travel distance under tailings. The lead 

concentration increases from 0.0062 mg/L at the PZ04 location to 0.0385 at PZ03. Lead 
concentrations increase to 0.350 mg/L at PZO]. The PZO] location lllay also be affected by perched 

water infiltrating to groundwater. The PZ02 groundwater sample contained 0.0166 mg/L. This 
piezometer is a short distance above PZOI. The lower lead concentration may reflect a stronger 
surface water influence at this location. Zinc concentrations in groundwater were similar at all 
piezometer locations where tailings affect groundwater. 

The USGS installed a hand driven piezometer into the tailings material near the mill. Groundwater 
samples collected from this piezometer contained 0.0606 and 0.0266 mg/L lead the two times it was 
sampled. Lead concentrations in the USGS piezometer water samples indicate that lead 
concentrations increase in groundwater flowing under the south portion of the tailings away from the 

creek. This piezometer was dry during the MCS sampling event. 
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6.0 PRELIMINARY CONCLUSIONS
 

RED MONARCH MINE 

Waste rock at the Red Monarch Mine contains minor amounts of the metals. The first waste rock 
excavated from the adit was placed in lobe I. Metals concentrations in lobe I are very low and 

probably similar to background. Metals concentrations increase in lobes 2 and 3. Table 6. I contains 

the highest concentrations of individual metals found at the site along with cleanup levels derived by 

TetraTech (1996) for the Montana Department of Environmental Quality (MDEQ) and updated by 

MCS (2003). Cleanup !,'Uidelines are from the roclillound/gold panner scenario with maximum 

exposure of 50 days per year. Reference cleanup guidelines for arsenic and lead from the Bunker 

Hill Record of Decision (ROD) (EPA 2002b) are also included in the table. Arsenic and lead 

concentrations are below the ROD and MDEQ cleanup guidelines. 

Table 6.1: Red Monarch Waste Rock Metals Concentrations and Potential Cleanup 
Guidelines 

Chem ieals of 

Potential 

Concern 

Waste Rock 

Concentration 

mg/kg 

ROD Reference 

Cleanup 

Guideline 

mg/kg 

MDEQ Soil Ingestion/Dust 

Inhalation/Contact 

Guideline 

50 Days 

mg/kg 

Arsenic 17.90 420 370 

Cadmium 2830 2079 

Copper 97.60 63,616 

Lead 611.00 1000 2572 

Zinc 8250.00 514,000 

Ad,t discharge from the mine contains a high concentration of zinc (2.18 mg/L), which is also 

rc!kctcd in the adit discharge sediment (18,000 mg/kg zinc). Zinc exceeds the acute and chronic 

aquatic life standarcls in water samples £i'om the adit discharge and Missoula Gulch below the mine. 
The annual contribution of zinc from the adit discharge to Missoula Gulch is estimated at 69 

kilof,'Tams per year. Sediments in Missoula Gulch bclow the mine contain elevated concentrations of 

zinc. MCS believes that the adit discharge is a significant source of zinc to the creek sediments 
below the mine. 

Missoula Gulch actively erodes waste rock at the Red Monarch Mine during runoff events. The rate 

of erosion is decreasing as the floodplain through the waste rock widens to accommodate runoff 
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A sigl11ficant gwundwater recharge reach is located a short distance above the Idora Mill at the 

debris dam. Groundwater discharges to the creek below the debris dam and a spnng was ohserved 

adjacent to the creek opposite the mill. A significant groundwater discharge arca is located at the 

lower end ofthc tailings (Photo S). Much more groundwater was dischargmg from the lower end of 

the tailings on May 9. 2003 during the first site visit than in late July. The nature of the local 

groundwater system with a discharge area at the lower end of the tailings facilitates the migration of 

metals to Beaver Creek. 

M" 10.2004 MCS E!\\,IRONi\-II:N"Al43 
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Photo 2: Adit discharge at the Red Monarch Mine. 



Missoula Gulch below Red Monarch adit. 

. 
Photo 4: Red Monarch waste rock dump viewed from Missoula Gulch. 



Photo 5: Idora Mill site looking up the valley. 

-
Photo 6: Idora Mill with recently eroded channel. 



----...-.,. _~za __¥i _ 
Beaver Creek at the lower end of the Idora Mill site. 

Photo 8: Seep at the lower end of the Idora Mill site. 
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SVL ANALYTICAL, INC. REPORT OF ANALYTICAL RESULTS 
One Governmen~ Gulch P.O. Box 929 Kellogg, Idaho 83827-0929 Phone: (208)784-1258 • Fax: (208)783-0891 

CLIENT : MCS, INC. Sample Receipt: 7/31/03 Page 1 of 1
 
IPROJECT: Report Date: B/18/03 SVL JOB: 1 06935
 

i 
I 
ISVL 10 CLIENT SAMPLE 10 

As 
200.7 

Cd 
200.7 

Cu 
200.7 

Pb 

200. 7 
Zn 

200.7 

I I 
IW3455101 11018013100 
IW345511 I 11018013101 
IW3455121 11018013102 
IW345513! 11018013103 
IW3455141 11018013104 
IW345515! 11018013105 
IW3455151 11018013105 
IW345517! 11018013107 
IW3455181 11018013108 
\W3455191 11018013109 
IW3455201 11018013203 
IW3455211 11018013205 
IW345522I 11018013207 
I I 

7/30/03 11 

7/30/03 11 
7/30/03 11 

7/30/03 11 
7/30/03 11 

7/30/03 11 

7/30/03 11 

7/30/03 11 

7/30/03 11 

7/30/03 11 
7/31/03 11 , 

7/31/03 11 
7/31/03!1. 

II 

<0.010mg/L 
<0.010mg/L 
<0.010mg/L 
<0.010mg/L 
<0.010mg/L 
<0.010mg/L 
<0.010mg/L 
<0.010mg/L 
<0.010mg/L 
<0.010mg/L 
<0.010mg/L 
<0.010mg/L 
<0.010mg/L 

0.0050mg/L 
0.0042mg/L 
0.0056mg/L 
0.0059mg/L 

<0.0020mg/L 
<0.0020mg/L 
<0.0020mg/L 
<0.0020mg/L 
<0.0020mg/L 
<0.0020mg/L 
0.0071mg/L 

<0.0020mg/L 
<0.0020mg/L 

0.0160mg/L 
0.0043mg/L 
0.0034mg/L 

<0.0030mg/L 
<0.0030mg/L 
<0.0030mg/L 
<0.0030mg/L 
<0.0030ing/L 
<0.0030mg/L 
<0.0030mg/L 
<0.0030mg/L 
<0.0030mg/L 
<0.0030mg/L 

0.350mg/L 
0.0376mg/L 
0.0166mg/L 
0.0385mg/L 
0.0062mg/L 

<0.0050mg/L 
<0.0050mg/L 
0.0117mg/L 

<0.0050mg/L 
0.0075mg/L 
0.0699mg/L 

<0.0050mg/L 
<0.0050mg/L 

0.958mg/L 
0.808mg/L 

1.01mg/L 
0.903mg/L 

0.0967mg/L 
0.112mg/L 

0.0889mg/L 
0.180mg/L 

<0.0050mg!L 
0.262mg/L 
2.18mg/L 

0.0105mg/L 
0.516mg/L 

1 

I. 

1 

ICe~ificate: 10 1000019 

~eViewed BY: ~L/~·~~.~~~·~~~--------------Date: 



SVL ANALYTICAL, INC. Quality Control Report 
Part I Prep Blank and Laboratory Control Sample 

Client :MCS, INC. SVL JOB 

Analyte Method Matrix Units Prep Blank 

<0.010 

True---LCS---Found LCS %R 

Arsenic 200.7 WATER mg/L 1 .00 1 . 1 1 111. 0 
Cadmium 200.7 WATER mg/L <0.0020 1 .00 1 .07 107.0 
Copper 200.7 WATER mg/L <0.0030 1 .00 1 .05 105.0 
Lead 200.7 WATER mg/L <0.0050 1 .00 1 .07 107.0 

Zinc 200.7 WATER mg/L <0.0050 1 .00 1 .06 106.0 

No: 106935 
Analysis 

Date 

8/15/03 
8/15/03 
8/15/03 
8/15/03 
8/15/03 

LEGEND:
 
LCS = Laboratory Control Sample LCS %R = LCS Percent Recovery N/A = Not Applicable
 

8/18/03 8:46 



3VL ANALYTICAL, INC. Quality Control Report 
Part 

!!Cllent :MCS I INC. 
ID rDupllcate orI~C' SAMPLE 

liTest Method Matrix Unlts 

I 
\.s 200.7 WATER 1 mg/L 
sA 200.7 WATER 2 mg/L 

,0 200.7 WATER 1 mg/L 
:d 200.7 WATER 2 mg/L 
'u 200.7 WATER 1 mg/L 
-'uc 200.7 WATER 2 mg/L 
'b 200.7 WATER 1 mg/L 
'b 200.7 WATER 1 mg/L 
bp 200.7 WATER 2 mg/L 
nZ 200.7 WATER 1 mg/L 
,n 200.7 WATER 2 mg/L 

LEGEND: 

Result 

<0.010 
<0.010 

0.0050 
0.0071 
0.0160 

<0.0030 
0.350 
0.350 
0.0699 
0.958 
2. 1 8 

Found 

<0.010 
N/A 

0.0053 
N/A 

0.0209 
N/A 

0.531 
N/A 
N/A 

1 .02
 
N/A
 

lviSD 
RPD% 

OOL 
N/A 

5.8 
N/A 
26.6 
N/A 
41 . 1 
N/A 
N/A 

6.3 
N/A 

II Duplicate and Spike Analysis 

SVL 
Matrix Spike 

Result SPK ADD 

1 .09 1 .00 
1 . 1 2 1 .00 
1 .05 1 .00 
1 .04 1 .00 
1 .04 1 .00 
1 .08 1 .00 
1 .69 1 .00 
1 .37 1 .00 A 
1 . 1 1 1 .00 
2.07 1 .00 
3.35 1 .00 

JOB No: 106935 

%R 

~09.0 

11 2.0 
104.5 
103.3 
102.4 
108.0 
134.0 
102.0 
104.0 
111. 2 
1 17 .0 

Analysis
 
Date
 

8/15/03 
8/15/03 
8/15/03 
8/15/03 
8/15/03 
8/15/03 
8/15/03 
8/15/03 
8/15/03 
8/15/03 
8/15/03 

RPD% = (ISAM - Dupl/((SAM + DUP)/2) ':' 100) UDL = Both SAM & DUP not detected. '~Result or "'Found: Interference required dilution.
 

RPD% = (ISPK - MSD!/«(SPK + MSD)/2) ':' 100) M in Duplicate/MSD column indicates MSD.
 

SPIKE ADD column, A = Post Digest Spike; %R = Percent Recovery N/A = Not Analyzed; R > 4S = Result more than 4X the Spike Added
 

QC Sample 1: SVL S~M No.: 345510 Cllent Sample ID: 11018013100 
QC Sample 2: SVL SAM No.: 345520 Client Sample ID: 11018013203 

8/18/03 8:46 



'? /"31/03 Analysis Coniainers Y3 
~' -<: 

~ N R~ c 
::::J 

~ 
Recorded by: ,: ~ 

)( 
Ul 0C

E .Q 
Cl I-­.!!2 <t:co co iii 1(;~ OJ Checked by: n; 0 Ul 

OJ ~ Iii co 

00. - c I1l 

E ..'!l 0 -0 

~ co 0 "c "0 
~ 

t>-
Cf) J­ « <t: 

h" 
Date: 

I 

I )r 

<..•.~ 7/3;}/J) " 1)<, 
Number of containers 

':.,,' ,. 
Time: 

t~,',. ~. ,. 
/Jt?O 

I 
,',AT~ Number of Containers with 

Custody Seal Intact 

, Date: 
/, r;/?;IJ!o3 X 

) Number of containers 

Time: 

'vJ /))7 Number of Containers wtth 

- Custody Seal Intact 

Date: 

I 
I 

1/3 0103 X 
,.~ Number of containers 

Time: 

,~,~ ))'Il( Number of Containers wtth 
Custody Seal Intact 

1Date: 

K Iil3vlv} 
~ Number of containers 

Time:,,'\5 
/333: 

I 
Number of Containers with 

Custody Seal Intact 
-­ -­ ", ..:; Date: 

I7)30 )03 X j 
-3 Number of containers 

Time:

\b. 
/L/J6 Number of Containers with 

.--_._-­
-~ - ~ -_. 

Custody Seal Intact 

; Date: 
, 

II~: ,. 
7!~!J)6S ~ ~~" Number of containers 

Time: 

"lYJ. ~ :, .!­

J (,0J Number of Containers with 
~_....... 

Custody Seal intact 
- -­

" 

Date: 

I!"J 7)3r!L7) K1/ ~ Number of containers 
..... "",j 

Time: 

~ /')/ II Number of Containers with 
Custody Seal Intact 

Laboratory Sample Receipt RelinqUished By Transported By Received By 

f--- Nama: It!fj .'I-r"J'., J l6'o-U~ 
J1'iama:~. ~Yv'~ 

Number of Sample Containers in Shipping Container 
f--­ Da'a: 7 ~I ~'3 !nat':7!:?JIQ~ 

Tima: / Tima: ! 'L)4L 

f--­
Name; Name; 

Shipping Conlainer Chain of Custody Seal Intact (YIN) 
f--­

Date; Dale: 

Time: nme: 

~ 
Name: Name; 

L.--­
Date: Dale: 

Time: Time: 

MCS Environmental 
5552 ,1I.!!oy South 
Missoula, MT 59808 
(406) 735-7095 

r!r\ II 
, l., 

{J''-I 
I 

; 

v'--' L,L "tf(j 
.:; \/l... C.-LFj,!)/\ 

eJ:-'h,ff V r'of 
i:'~f'r! !J/~-... { CHAIN DE-CUSTODY 

}-~ copy coe To 
jV'L 5 tv1i550u(, 

'joeR3S', 
'/" 

or 
" 

III 

MCS Environmental, lnc. 
Job Number 11018013 
COC Form # 1 

-
.. , -­ '-- . - -­

MCS Environmental, Inc. 
11018013100 
COC 
Initials;:­~ 
D "j/", ~ate: / ..;-c/~ime: t::2:::) 

---­. --­

MCS Environmental, Inc. 
11018013101 

COC 

Initials: ---"';/' 

Date:-7;':;o/o,Time:/..),) '7 

IVICS Environmental, Inc. 

11018013102 
: COC 

Initjals:~:"'/l,! 

Date:~':' :/' i;" Time: -. ;.' i! 

,-----­ -

MCS Environmental, Inc. 
11018013103 
CDC 

. 
InitiaJs:-­

I Date: "·Time:. '-' -'~ -

~--,------~.. - ,­ -­ , . "_. - "'-"­

MCS Environmental, Inc. 
11018013104 

, CDC , 
Initials: --;rIA 

, DatE:!: j:;c--?h1cill'l.~: / (j:<'c'f 
MCS Environmental, Inc. 
11018013105 

COC 

Initials:-' /''! 

Date: . 'I "f/Time: 'bOS 
.-~_. - - .. . -­ ... 

MCS Environmental, Inc. 

11018013105 

CDC L/
I T I (J ... -nJ la S:i" ,',.., 

Date:1/~/O~Time: /Z:/(P
, J J 

-­

Receipt Condition Comments (e.g., thawed, warm) 

Users\Keme\11010B USFS\014 Flal Creek\Flat Creak Field FIeld Forms.xls 



MCS Environmental CHAIN OF CUSTODY I{) C?93:;­
55E:2 ,L,!!ay South 

I ­1v1ISsouls, MT 598D8 
i406) 735-7D35 

AnalysIs Containers 

, MCS EnVironmental, Inc. Recorded by: /;;[ s 
><Job Number 11018013 

'C:: 

mCDC Form # 2 Checked by: _2 
.!!2 
0­
E 
ro 
[j) 

Date:MCS Environmental, Inc. 
11018013106 /-. 7/7;0/03 

Number of containers 
Time: 

COC 
/,Initials: ~--:/U ,.......
 

/ C;':::O Number of Containers with Date: '71::UL~ime:/:5 "5(( 1./ ",j 
Custody Seal Intact 

MCS Enviro~mentaJ, Inc. 
11018013106 /
COC Number of containers 

Initials: Iff "5 
Date:1t?4~)3Tjme: / {,;JO Number of Containers with 

Custody Seallntac! 

MCS Environmental, Inc. "1 Date: 
11018013107 
CDC ~;~ 07j)O/!J3 

Number of containers 
.,f ~ Time:Initials: If[S
 

Date: ?,'/.£:lb=? Time:'" L, vC r.1 /0 VO
 Number of Containers with 
'~';1 ~~~ Custody Seallntacl 

MCS Environmental, Inc. Date: 
J11018013107 xCOC Number of containers 

Initials:&{(5 ~ Time: 

I: Date:7!3c/(JTime: / /7(/v! 
Number of Containers With17 00 

Custody Seal Intact I:­
I::MCS Environmental, Inc. IH11018013108 

Number of containers ,., COC 

Initials://'VfI 
Number of Containers with 

D§1te: 'ti?o.!03Time: r; :;;0 Custodv Seal Intact 
~ 

J 

1v1CS Environmental, Inc. )Ix11018013109 
Number of comainers

I) COC 
I; Initials:l)11 

Number of Containers with l Date: ;:bOI03Time: ,/ 7~O Custody Seal Intact 

Dale: 
, , , , , '.' 

JMCS Environmental, Inc. 
, 

Number of containers11018013108 
COC 
Initials: -r./h Number of Containers with 

Custody Seal Intact Date:7/?4~Time!7 V~-
Rellnquishea By Transponed By Received By 

Number of Sample COniatners in Shipping Container 

",me,1'"me' 
ShlPDJng Container Cham oT Custody Seal Jntac! (YIN) Date: Dale: 

1TIme: Time:! I 
l-iame: ",m.. 

Receipl Condllion Comments (e.g., thawed, warm) Dale: Dale: 

Time. TIme:I I 
Users\Keme\11D10B USFS\014 Flot CreaK,\Flal Crea~ Field Field Forms,xls 



MCS Environmental 
5562 Alloy South 

Iv1issoula, MT 59BOB 
(406) 735-7095 

CHAIN OF CUSTODY
 

)v1CS Environmental, Inc. 
•• Job Number 11018013 
>COC Form # 3 

MCS Environmental, Inc. 
11018013200 
COC 
Initials: T?<. 
Date: 3!3r/o?Time: ;(l-D 

MCS Environmental, Inc. 
11018013201 
COC 
Initials:-;(V( 

Date: -:{5Jh:JTime: Lt.S-S­

MCS Environmental, Inc. 
11018013202 

, COC 
Initials: --~'1 

'Da1e:7i3dol..Time: J7--)C;­
,----­

!'JICS Environmental, Inc. 
11018013203 
COC 
Initials:~ 

Date:7hLll)] Time:136 4­

MCS Environmental, Inc. 
11018013204 
COC 

. Initials: TI1 
:·_Date:~7l!.d{)J. Time: nro 

MCS Environmental, Inc. 
11018013205 
COC 
Initials: 11-1{ 
Date:7bl!o3Time: 1:5/J 

MCS Environmental, Inc. 
11018013206 
COC 
Initials: TI1 
Date7{:.sr(D3Time: (3"z..J) 

I AnalySIS Containers 
-

fl N 
,

oS: 

-~ --+ '"- Recorded by: 
If) 

OJ ~ ~ . ~ 

~>< C 0 
~ ;:5 ,g u 

0If) « -+­ ~rn 
!9 rn OJ x. 1 Checked by::2: OJ 0 If) 

\j ~ ~Gl :2: en rn 
~ 11m 

~ 
0­ ro c 

I~ /=tE 0 '0 
rn "0 'r: 'u 

I~(J) I ­ « « ~ V\ 
Date: 

~ 
~ 

j{3 1iD3 K 'f 1 
Number of containers'-­- Time: 

.4) 
I (At) Number of Containers with \G 

Custody Seal Intact 

Date: 

~k ~ I i 
7/3/(03 Number of containers --­~ - Time: 

" 
~ I [S-')' 

I 

Number of Containers with 
Custody Seal Intact 

IDate: 

IxIX IX I7/31/'05 
Number of containers - Time: 

, -
J 

~ 

/'2-1') Number of Containers with \() 
Custody Seal Intact 

I 
D 

;(p r (03 ~ I 

I ,K 
Number of containers 

Time: 

I~ O:?­
I 

Number of Containers with 

'. ' Custody Seal Intact 

ID;(J {loS ~~ I 
I I"i 

I 
Number of containers 

'( Time: 
~ 

t/) t 3( () Number of ContainerS. with . 
Custody Seal Intact 

Date: 

I 
I7(~r (~3 ~~ t I 

Number of containers 
~ Time: 
~ 

\n 
I~ Ie) 

I 

Number of Containers with 
Custody Seal Intact 

Date: 

I 

I

'I (.. 11 ! ' ~ 'fJ
I ..·:1 71 1/"> 2 Number of containers' r,'f'

·I~, Time: .. i"~'~ 
"'~' IJ J--0 Number of Containers with ."~ 

Custody Seallmact 
.. 

,..,.!;;eceiveo By,I ReIJnqulsh~,Bv TransporIed By 

H 
Name: r, 107 .//~ ~~Neme: t7~ j/ '-'a,/'t:n' 

Dale if3T!&3 DaLe: 7~!/~2Time: / <; . Ttme: 

c-I Name: 
I 

Name: 

Dale: Dale; 
I--- ­

Time: Time' 

Name: Name: 

J 
I-- ­ Dale- Dale: 
I--- ­

Time: Time: 

USBrs\t'(emB\11010B USFS\014 Flat Cree~\F)at Creek Fjeld Field Farms.xls 

Laboratory :sample-Kece,pI 

Number oi Sample Containers In Shipping Container 

Shipping Conlalner Chain of Custody Seal Intac! (YIN) 

?eceipt Condition Comments (e ..9., thawed, warm) 



I 

MCS E:nvironmental 
CH.~.lN 

~5fj:' Alloy South 
1.1lssouia, MT 59808 
(406) 735-7095 

2'MCS Environmental, Inc. 
~ Recoraed by: _Job Number 11 018013 :JUJ 0C uCDC Form # 4 UJ .Q « 

Checked by: _.!!l iii OJ 
Jj) UJ 

:2 !2 rnOJ UJ 
D­ co 

m c
0E ~ 

rn is '2 u 
en f- « «
 

MCS Environmental, Inc.
 ,
11018013207 

Number of containers CDC 
Time: 

Initials: ru 
I Number of Containers with Date: ?!::rl"::Time: P<>D 

Custooy Seallntac!.. 
Date:~MCS Environmental, Inc. 

11018013208 /y'. ~ 
J lis If 0)...... Number of containers CDC ~ Time: 

Initials: t<P 0 I c(lJV Number of Comalners with 
Custody Seal Intact 

'-1Date:7/"rrlll5Time: It..{ [Y{) 

-
MCS Environmental, Inc. 

11018013209 
Number of containers CDC 

Time: 
Initials: '1-11 

Number of Containers with Date:-?!3t1~.Time: ) Lf tD 
Custody Seal Intact 

Dare:MCS Environmental, Inc. 

11018013210 I7/) lIb; II II ~ Number of containers cac --....-: Time:Initials: Ii1 .--j(
 

Date: 2bt/~::Tim-e:t;::~iz:~'-- ~
 Number of Containers with /cf2-0 
Custody Seal Intact 

Date:MCS Environmental, Inc.
 

11018013211
 I713"/ f>j I 
Number of containers cac 

Time: 
Initials: ntJI
 
Date: 7&rI~:mme: (V- JC
 Number of Containers with 

Custody Seal Intact 
~, Dale: 

>plaC8'SampiejDta~el:Her€:: : :: : :: : , :
 
<>:cii:wdti3IDNun;ber.}Jere: ..
 Number of containers 

Time:
'»I~_....,.- I':<> 

..... . . '. .. ...... '. . .. . ........ . ,
 Number of Containers with 
Custody Seal Intact 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 

•.•••.• :p.lat~sarii~rel[) L~bel H~te:."
 
or\iVrite:1DNumber:Here:::·.··
 Number of containers 

.. 
Time: 

... - .. ,' ..... ', .. ' .... Number of Containers with 
Custody Seal Intact I 

Analvsls Containers 

t'jame; 

Date: 

TIme: 

Laboratory Sample Receipt 

Number oi Sample COnlainers in Shipping Container 

Shipping Conlalner Chain oi CuStooy Seal lolacl (YIN) 

'-- ­

-
-
-

ReilnOUISnna By 
Name 

Date: 

TIme: 

Name: 

Da\e: 

TIme: 

I Transportea By 

I ~::~ 
lIme: 

E'lecelvea By 

ReceIpt Condition Comments (E.g., thawed, warm) 
Name. 

loate: 
ITime: 

I 
Name: 

Dale: 

ITime: 

Usars\Keme\11010B USFS\D14 Flat Creek\Flal Creek Field Field Forms.xls 
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SVL ANM.YTICAL, INC. Page I of 1 

one Government Gulch - Kell09g, III 83837-0929 

CLIENT: BRIC SlWlT 
Kes, INC. 
5562 ALLor SOUTH 

SAHPJ,E RECEIPT CO!fFlRMATIOH SVL JOB 90: 
Received: 

Expected DUe date: 

106m 
7/31/03 
8/14/03 

MISSOULA HT mOB 
FAX: 1406)728-7367 

to 
=., --J 
r-- -< 
= u 

C;:;i= 
cYl co >­= = --J

I en-< _ co Z * 
= r-- -< * I co'-" = --J * :::><'-1>­ ....J-< + V> 

~ 
" .. " .... LL 

a> CI)
-0
 
E (I)

:::l
 
r::
 

w w UJ 
E x E 
.- ('tJ (l3 U 
I- LL Z U 

:J 
(I) 

SVLt KClientID Sampled Time By Received s~le Comrents 

315510 II 1I01B013100 7/30/03 12:00 7/31/03 

J15511 11 1I01BOlJlOI 7/30/03 12:27 7/31/03 

315512 11 1I0180lJI02 7/30/03 12:41 7/31/03 

315513 II 11018013103 7/30/03 13:33 7/31/03 

315514 II 1lO18013104 7/30/03 14:28 7/31/03 

315m II 11018013105 7/30/03 16:03 7/31/03 

315516 II 11018013106 7/30/03 15158 7/31/03 

315517 II 11018013101 7/30/03 16:40 7/31/03 

JI5518 II 11018013108 7/30/03 17:JO 7/31/03 

345519 M1I0180lJI09 7/30/03 17:40 7/31/03 

345520 11 1I01801J203 7131/03 13:02 7/31/03 

345521 II 11018013206 7/31/03 13:20 7/31/03 

345522 11 11018013207 7/31/03 13:50 7/31/03 
I I I I 

Cl 
Z 

N r-- cYl ~ 
to= en = .. = UJ ADDITIONAL COK!lBllTS FOR JOB: sample Cooler/Container temp not measured upon receipt.

(I)r-- r-- r-- r- ­
= co = = 

N 
r--

*~ to ~ ~
 
I c:::> I I
 

~ '-" ~ '-"
 
M :::>= ;;:; ~ = '"" ~ * -< -< -<'" * 
.. .. .. .. .. .. .. 

V> a> 
w E ~ 
bO .- w QJ 

~ttl E en ~ 
Mc. .- [Xl These samples will be DISPOSED 15 days after job completion. 

~ .... ~ 

QJ ..OJ '" '" 45 days, then yon will receive a letter requesting disposal options.L! ..... u ttl "'l:l bo -0 ! J These samples will be ARCHIVElJ 
0 0 0 ..... c: 0 
-, 0 I- 0 (/) 1J.J ,--, '" "'-'" 

7/31/03 18 :20Please contact crystal sevy 1208-784-1258) if you have questions regarding the receipt of these samples. 



SVL ANALYTICAL, INC_ REPORT OF ANALYTICAL RESULTS
 
One Government Gulch • P.O. Box 929 Kellogg, Idaho 83837-0929 • Phone: (208)784-1258 Fax: (208)783-0891
 

ICertificate: ID 1D00019 ~ :;/ It
 
Reviewed By: . 0- Date: 8)'(,f O~
 , 



SVL ANALYTICAL, INC. Cer-·L i r-icat.e: 1D 1D00019 
One Government Gulch • P.O. Box 929 Kellogg, Idaho 83837-0929 Phone: (208)784-1258 Fax: (208)783-0891• 

CLIENT : MCS, INC. SVL JOB: 106936 
PROJECT: SAMPLE: 345529 
CLIENT SAMPLE ID: 11018013200 
Sample Collected: 7/31/0311:20 % Solids: 98.4% 
Sample Receipt 7/31/03 Matrix: SOIL 
Date of Report 8/18/03 As Received Basis 

Determination Result Units Dilution Method Analyzed 

ABP 2.1 2 TCaC03/1000T EPA600 8/12/03 
Acid Generating 1 .25 TCaC03/1000T EPA600 8/12/03 
Acid Neut. Pot. 3.37 TCaC03/1000T EPA600 8/12/03 
Non-Ext Sulfur,S 0.030 % LECO 8/12/03 
Pyritic Sulfur,S 0.040 % LECO 8/12/03 
Sulfate Sulfur,S o. 1 30 % LECO 8/12/03 
Total Sulfur, S 0.200 % LECO 8/12/03 

Reviewed By: I~J Date rP-/r?/03 
8/18/03 11: 19 



SVL ANALYTICAL, INC. Certiflcate: ID 1D00019
 
One Governmenc Gulch • P.O. Box 929 Kellogg, Idaho 83837-0929 • Phone: (208)784-1258 Fax: (208)783-0891
 

CLIENT : MCS, INC. SVL JOB: 106936 
PROJECT: SAMPLE: 345530 
CLIENT SAMPLE ID: 11018013201 
Sample Collected: 7/31/0311:55 5l­

0 Solids: 99.9% 
Sample Receipt 7/31/03 Matrix: SOIL 
Date of Report 8/18/03 As Received Basis 

Determination Res11lt Units Dilu-cion Method Analyzed 

AEP 
Acid Generating 
Acid Neut. Pot. 
Non-Ex"C Sulfur,S 
Pyritic Sulfur,S 
Sulfate Sulfur,S 
Total Sulfur, S 

<0.30 
1 .88 
1 .70 
o.01 0 
0.060 
0.100 
o. 1 70 

TCaC03/1000T 
TCaC03/1000T 
TCaC03/1000T 
% 

% 

% 
% 

EPA600 
EPA600 
EPl'.600 
LECO 
LECO 
LECO 
LECO 

8/12/03 
8/12/03 
8/12/03 
8/12/03 
8/12/03 
8/12/03 
8/12/03 

Date ~(J/O)Reviewed By:------------........---........"'-"'-"'----"'--------- ­
8(18(03 11: 19 



SVL ANALYTICAL, INC. Certificate: ID ID00019
 
One Government Gulch • P.O. Box 929 Kellogg, Idaho 83837-0929 Phone: (208)784-1258 • Fax: (208)783-0891
• 

CLIENT : MCS, INC. SVL JOB: 106936 
PROJECT: SAMPLE: 345531 
CLIENT SAMPLE ID: 11018013202 
Sample Collected: 7/31/0312:15 % Solids: 99.9% 
Sample Receipt 7/31/03 Matrix: SOIL 
Date of Report 8/18/03 As Received Basis 

Determination Result Units Dilution Method Analyzed 

ABP -1 .00 TCaC03/1000T EPA600 8/12/03 
Acid Generating 4.38 TCaC03/1000T EPA600 8/12/03 
Acid Neut. Pot. 3.37 TCaC03/1000T EPA600 8/12/03 
Non-Ext Sulfur,S 0.020 % LECO 8/12/03 
Pyritic Sulfur,S 0.140 % LECO 8/12/03 
Sulfate Sulfur,S o. 130 % LECO 8/12/03 
Total Sulfur, S 0.290 % LECO 8/12/03 

Reviewed By: ,~ Date fi!re!05 
8/18/03 11:19 



SVL ANALYTICAL, INC. Quality Control Report 
Part I Prep Blank and Laboratory Control Sample 

Client :MCS, 

Analyte 

:::NC. 

Method Matrix I Unlts Prep Blank True---LCS---Found 

SVL JOB 

LCS %R 

No: 106936 
Analysis 

Date 

, 

Arsenlc 6010B 
Cadmium 6010B 
Copper 60"IOB 
Lead 6010B 
Zinc 6010B 
Acid Neut. Pot. EPA600 
Non-Ext Sulfur,S LECO 
Pyritic sUlfur,slLEco 
Sulfate Sulfur,S LECO 
Total Sulfur, S ILECO 

SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
TCaCC3/k 
% 
% 
% 
% 

<1 .0 
<0.20 
<0.30 
<0.50 
<0.50 
N/A 
<0.010 
<0.010 
<0.010 
<0.010 

1 1 0 
1 01 
1 18 
102 
193 

52.0 
N/A 
N/A 
N/A 

0.298 

108 
100 
1 1 5 
1 06 
200 

53.2 

0.290 

98.2 
99.0 
97.5 

103.9 
103.6 
102.3 

N/A 
N/A 
N/A 
97.3 

8/15/03 
8/15/03 
8/15/03 
8/15/03 
8/15/03 
8/12/03 
8/12/03 
8/12/03 
8/12/03' 
8/12/03 

LEGEND:
 
LCS = Laboratory Control Sample LCS %R = LCS Percent Recovery N/A = Not Applicable
 

8/18/03 10:48 



SVL ANALYTICAL, INC. Quality Control Report 

Cllent :MCS, INC. 
ID~:. SAMPLE 

Test Method lvIatrix Unlts 

1 

As 6010B SOIL 1 mg/kg 
As 6010B SOIL 2 mg/kg 
Cd 6010B SOIL 1 mg/kg 
Cd 601GB SOIL 2 mg/kg 
Cu 6010B SOIL 1 mg/kg 
eu 6010B SOIL 2 mg/kg 
Pb 6010B SOIL 1 mg/kg 
Pb 6010B SOIL 2 mg/kg 
Zn 6010B SOIL 1 mg/kg 
Zn 6010B SOIL 2 mg/kg 
% Sol. 999 SOIL 1 % 
ABP EPA600 SOIL 1 TCaC03/ 
AGP EPA600 SOIL 1 TCaC03/ 
ANP EPA600 SOIL 1 TCaC03/ 
S N-EX LECO SOIL 1 % 
S-PYR LECO SOIL 1 % 
S-S04 LECO SOIL 1 % 

S-TOT LECO SOIL 1 % 

LEGEND: 

Result 

5.4 
9.3 
0.50 
4.94 

25.0 
38.3 
1 6 . 1 

I 157 
36.3 

1390 
98.4 

2.12 
1 .25 
3.37 
0.030 
0.040 
0.130 
0.200 

Part 

-Duplicate or 
Found 

1 05 lvI 
N/A 

105 M 
N/A 

131 lvI 
N/A 

117 lvI 
N/A 

138 lvI 
N/A 
98.2 

2. 1 2 
1 .25 
3.37 
0.030 
0.040 
0.130 
0.200 

MSD 
RPD% 

0.9 
N/A 

1 .0 
N/A 

1 .5 
N/A 

3.4 
N/A 

0.7 
N/A 

0.2 
0.0 
o. 0 
0.0 
0.0 
0.0 
0.0 
0.0 

II Duplicate and Spike Analysis 

SVL 
lvIatrix Spike 

Result SPK ADD 

1 06 100
 
1 1 2 100
 
104 1 00
 
1 1 1 100
 
133 100
 
144 100
 
1 21 100
 
265 100
 
137 100
 

1560 100 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

JOB No: 106936 

%R 

100.6 
102.7 
103.5 
1 06. 1 
108.0 
105.7 
104.9 
108.0 
100.7 
R >48 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Analysis
 
Date
 

8/15/03 
8/15/03 
8/15/03 
8/15/03 
8/15/03 
8/15/03 
8/15/03 
8/15/03 
8/15/03 
8/15/03 
8/06/03 
8/12/03 
8/12/03 
8/12/03 
8/12/03 
8/12/03 
8/12/03 
8/12/03 

RPD% = (ISAM - Dupl/((SAM + DUP)/2) '~10o) UDL = Both SAM & DUP not detected. ':'Result or "'Found: Interference required dilution.
 

RPD% = (ISPK - MSDI/((SPK + MSD)/2) ':' 100) M in Duplicate/MSD column indicates MSD.
 

SPIKE ADD column, A = Post Digest Spike; %R = Percent Recovery N/A = Not Analyzed; R > 4S = Result more than 4X the Spike Added
 

QC Sample 1: SVL SAM No.: 345529 Client Sample ID: 11018013200 
QC Sample 2: SVL SAM No.: 345535 Client Sample ID: 11018013209 

8/18/03 10:48 
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MCS Environmental fll 
I5552 Alloy South 0'0 

Missoula, MT 59808 I
 

(4f16) 735-7095
 

j 1"3 103 

MCS Environmental, Inc. 
Job Number 11018013 
cac Form # 1 

- ,
 

,
 
,­ -

MCS Environmental, Inc. 
11018013100 
cac 
Initials::;---~ 

Date: ~/<;;,c/tJime: ~'Q::) 

MCS Environmental, Inc. 
11018013101 
cac 
Initials: --/ 

Date:/7l?y/~Time:/_);J '7 -
MCS Environmental, Inc. 
11018013102 
cac 
Initials: 
Date: Time: / 

MCS Environmental, Inc. 
11018013103 
cac 
Initials: ­

Date: Time: ­
~ - . -. - . ­ -

MCS Environmental, Inc. 
11018013104 
CDC 
Initials: -rIA 

Date: 7bl::::;:nrn_e: / /:;5­
_._~ -_ .. ­

MCS Environmental, Inc. 
11018013105 
CDe 
Initials:':7'Pi 
D .. ,._/

ate: ,/-:-.. :-; t) ~Time: /bQS
1--________. ___ 

----_._-._­

MCS Environmental, Inc. 
11018013105 
coe 
'nitials:~£0) 
Date:1/?dO)Time: / SIr? 

Laboratory Sample Receipt-

Number of Sample Contamers in Shipping Container 

Shipping ~ntainer Cham of Custody Seallntacl (YIN)· 

. Receilll,Condition Comments (e.g .• thawed, warm) 

.. 

I-- ­
I-- ­

I-- ­
I-- ­

~ 
'--- ... 

CHAJN DE-CUSTODY
 
f-O« COff
 

.-'--<1' 

AnalysIs Containers y3 
? f'1
~ Recorded by: RES::::;

Ul 0)( c Ii(.):s Ul .2 « -ro iii lD Checked by: ~2 Ul
 
CD
 

CD ~ £2 ro m2 CO0­ c "00 uE ~ '0m C0. ­ [f) f ­ « « ~ 
Date: I 

)- .,7/3)/:7) 1>(, I< 
~ Number of containers 

Time: 

~, 
. , /JtJD Number of Containers with 

Custody Seal Intact 

IDate: 
/

I X I1/~olo3 
) Number of containers 

Time: 

\') 
J:J )7 Number of Containers with 

Custody Seal Intact 

Date: I'I1/2 :J/01/' .-' Number of containers 
Time:~ 

\~ 
Number of Containers with 

Custody Seal Intact 
Date: 

;) '-IL( 

J-T /- 1 /'C ///j'D;::?,{ vi Number of containers ~ 
TIme:~ 

~\~ '7'?'/ 
Number of Containers with 

Custody Seal Intact 

Date: 

/?// 

I 

X I /7)30 )03 
Number of containers 

~ TIme: 
\j. 

Number of Containers with /L/J6 
Custody Seal Intact 

-~. 

Date: 

I
7/50hs X Number of containers .~ 

Time:"-" 
lJ I f.:, oj Number of Containers with 

Custody Seal Intact 

.~~ fate.: 

(['C:­ i~"" 7):J90)"'&~ /K Number of containers 
TIme: 

Number of Containers with 
Custody Seal Intact . 

.:-

1-) /9t 
Transponed By Received ByRelinqUished By 

:W~Name: '1t!iJ ../f:rj ./ ~f.A.'F6c!J~
~amo:~ 
iData: 7 ~I/O? .Data: 7 /£3 
Timo: Ll)'ij£.'Tima: J '..i 

Name; Name: 

Dale:.Data: 

11mB':TIme: 

Name:Nama: 

Date:Date: . ,
Time: ..."· nme: 

Usera\Keme\1,010B USFS\o14 Flal Creelr:\F1at Creek Field field Forme.lJafl1 
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MCS Environmental
 
55E2 Alloy SOUlh
 
),AissoUia. M, 59808
 
(406) 735-7 095 

<I
 
: MCS Environmental, Inc.
 
Job Number 11018013 

roCDC Form # 2 Z 
Ql 

":5­
E 
ro 

(J)...... _-. ­

MCS Environmental, Inc. 
11018013106 
CDC 

Initials:i.ft1
 
Date: '7Xi_:~fime: /55g
 

MCS Envjro~me~tal,-f~c. Dale: 

}, t11018013106 
07/30/ 0 3-~'CDC 

Initials: Iff.S . : 'j'- Time: 

I~Date:";jy-r'&3Time: / t:;JO •. l}l 16.)rJ
.". I, 

Dale:MCS Environmental, Inc. 
'';' 

11018013107 
CDC 

07/)DI03 
~ Time:Initials: tfS 

r 

,t'... ~ _. / / (......i/ .'v)
Date::?' ;,Q/21 Time:, '- 1_' 

,: 

)GVO 
MCS Environmental, Inc. Dale: 

1101'8013107 . 
() 7130(03CDC /J 
Time:Initials:';; (5 ,.-, ~'" 

Date:'7/3(k3Time: I /) t/U w~: 
.' . .. 17°0 

r­ Dale:
I:: MCS Environmental, Inc. 
I:: 11018013108 o7h;;!03 
I:: CDC ~ lime: 

[:: Initials:7/v If) 
775&l_g_~t~:'?&-?1!23Time; ,03p - . . -- ­

Dale: 
: MCS Environmental, Inc. 

11018013109 t77/J.o/tJ 3I
CDC Time:~ 

; Initials: //1 Y) 
/7((0j Date:180!03Time: /7r.;O

::'c._.~"-. ,~"=_,_, ....-. ·~':C' ,-,_.,~.,,' .•., ..... •••••••••<J'_ 

MCS Environmental, Inc. 
11018013108 
CDC 

InitiaIS:&Z-

Date:"? Time! 7 VS"
 

NUlIlber of Sample Containers in Shipping Container 

Shipping Container Chain of Custody Seal Intact (YIN) 

R""",ipt't;ondition Comments (e.g., thawed, warm) 

CHAIN OF CUSTODY
 

AnalysIs Containers 

x 

x 

ffJ 

~ 
Ql 

:'::: 
-"l 
0 
f ­

~ 
.12 
rn 

S2 
~ 

_Q 

-2: 

Recordec by: K{ > 
Checked by: _ 

/
 
Number of containers 

Number of Containers with 
Custody Seal Intact 

/ 
Number of containers 

Number of Containers with 
Custody Seal Intact 

Number Of containers 
I 

, 
Number 0; Containers with I 

Cuslody Seal Intact 

J I 

Num:>er of con:ainers I 

I 
Number of Containers with 

Custody Seal Intact 

/ I 
Number of containers 

I 
Number of Containers with 

Custod\' Seal Intact 

j I 
Number of containers 

INumber of Containers with 
Custody Seal Intact 

J I 
Number of containers 

Number of Containers with I 
Custody Sea) Intact 

Name; 

Date: 

TIme:
 

Nan'll':
 

Data: 

TIme:'" 

Relinouished By Transported By I Received By 

I 
,,·m~;. 
Date.", , 

Time:' I 
Name:· IDale:, . 

TIme: -.. 

US8D\Kerrie\1'101 DB USFS\D'14 Flat CreBk\F18! Creak Field Field Forms.xl: 

i 



--

-------

MCS Environmental CHAIN OF CUSTODY~ '''~ ~ :";;562 .\ll:")~' SaUltl 
rv'\ ~ . ­

hAi~sDuia, 1,\7 59808 .:- ~ ~ 
(40')) 735·70"5 ''-Q ,~ t'\~ 

Analysis Comainers ~~' ,- i-
:: MCS Environmental, Inc. 
::Job Number 11018013 
:COC Form # 3 

- -

MCS Environmental, Inc. 
11018013200 
COC 
Initials:~ 
Date: 5br/o? Time: ;(2-D 

MCS Environmental, Inc. 
11018013201 
COC
 
Initials:--:T.q
 
Date:~J.31)D3Time:I (S-S­., 

MCS Environmental, Inc. 
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COC
 
Initials: --+--; <
 
D,,!e: 7 ;3;'} ':3_Time: jL ;'S"
 

,§'l ;r ..: ~ -'li. I 
~~ <t­ v, 

~f)~ -­ Recorded by: S -"> ;j VI d 
>< 

en D e.­ . ~ 

'-1JD 

0 ~ '" C
.Y2 g < ::J­ -ro -+­ ~ ~ 

:2: ~ ro C) ><­ " Checked by: 
OJ U UJ 

'(1 ~ .. 
~ I:l... 

~ 

lill 
ro 

D­ <i 
~CD 

~E ""::l 

I~ 
-,.s; 

ro '(3 

I~ 
~--t 

/ l'- ­
I (f) « ::;> V\ 
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~ ...,.~ 
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-~ 
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; Number of containers 
Time: 

)vJ 
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Number of containers 
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\1 1 
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" lime: 
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1(1\/~) I~ ~ 
.... (( ~ 

~ Number of containers 
--;... Time:

j 1"51-0 Number of Containers with 
Custody Seal Intact 

Relinquish!;d-Bv Transportee By _ Becelved By, 
Name: !"'"J/~J /J I.L~~ 

ILJtt~
Name: t7~~/ ~ I-- ­ Oa1e: "iJJ-l/&3 Dale: 7a1.~ZI-
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I-- ­
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'--- ­ : 
Time: ., Time:;-. 
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I-

Date: Dale:' 
I-

Tune:Time: 

Users\Keme\,1010B USFS\014 Flat Crelllk\Flat Creek Fudd FIeld Fcrrns.xla 

MCS Environmental, Inc. 
11018013203 
COC
 
Initials: '--y'!
 

Date: 7131/1).3 Time:(36 ~ 

I> MCS Environmental, Inc. 
1:- 11018013204 
1:­ COC 
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;~ Date: 7hl){)JTime:I.3(() .. , 

MCS Environmental, Inc. 
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Initials: 'r 
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~-. , 

MCS Environmental, Inc. " 

11018013206 
COC
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Date:7(:5( (D3Time: 13"2-8
 

, " ._- - ._- ... --.. ­ , -Latiorafory sample-Kece,pr' 

Number of Sample Containers in Shipping Container 

Shipping ~tainer Chain of Custody Seal Intact (YIN) 

Receipt'C:>ndilion Commenl5 (e,,g.. lhawed, warm)
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MCS Environmental CHAIN OF CUSTODY
5SE2 AII:>y South 
Missoula, MT 59BDB 
(406) 735·7095 

AnalysIs Comalners 

S" :;:r: MCS Environmental, Inc. 
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~ Recorded by; _Job Number 11018013 :::; p
(J) 

~0xcac Form # 4 (J) ,g «
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..Jro Checked by; __ro Q)~ ~ 0(J)Q) 0u; ro~ ::::: mr:: ro ~ 
I~c: .2 

m 0 '0 -.A 
UJ f- ~ « "1: 
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SVL ARALYrICAL, ISC. Page 1of 1 
one GOverllllent GlI1ch - Kellogg, ID 83BJ7-0929 

CLIENT: BRIC SIIAR! SAlIPLE RECEIPT C(JNFIRllATIOII SVL JOB No: 106935 

lieS, ISC. Rfceived: 7/ll/O3 
5562 ALLor SOUTS Expected Due date: 8{14{03 

MISSOULA Jfl' 59808 
FAl: jlO!)m-1J67 

SVLf I l' tHIC len ID SaqJled Time Bf Received SaqJle CODIIlents 
! 

315525 5 1l01801310S 7/30/03 15:18 7{31{03 
345526 S 11018013106 7/30{03 16:20 7{31{03 
315527 S 1I01801Jl07 7/30/03 17:00 7/3!103 
315528 5 11018013108 7/30/03 17:45 7/31/03 
315529 5 IlO180lJ200 7/31/03 11:20 7/31(03 
345530 5 11018013201 7/3!f03 Il:SS 7{31/03 
345531 S 11018013202 7/31/03 12: 15 7/31103 
315532 S 110l80mOl 7/31/03 13:10 7/31(03 
345533 S 11018013205 7131/03 13:15 713l(03 
315534 S 11018013208 7/3I1e3 14:00 7{31103 
mm 5 1101801)209 7131/03 14:10 7/31{03 
345536 s 11018013210 7131/03 14:20 7{31103 
345537 5 11018013211 7{31{03 14:30 7/31/03 

ADDITIONAL COJo:l!EllTS FOR JOB: Sample Cooler/container temp not measured upon receipt, 
SVL TO AlIALrZE SOILS AS RECEIVID, SPLP ON SEPARATE JOB 

I I These samples will be DISPOSED 45 days after job cOlipletion.
 
[XI These samples will be AllCBlVED 45 days I then fOU will receive a letter requesting disposal options,
 

r ­
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r-
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Please cODtact Crystal sevy 1208-784-12581 if you have questions regardill9 the receipt of these samples, 7/31103 18:32 



SVL ANALYTICAL, INC. REPORT OF ANALYTICAL RESULTS 
One Government Gulch P.O. Box 929 • Kellogg, Idaho 83827-0929 • Phone: (208)784-1258 • Fax: (208)783-0891 

CLIENT: MCS, INC. Sample Receipt: 7/31/03 Page 1 of 1
 
PROJECT: Report Date: 8/18/03 SVL JOB: 106937
 

i II j
 

I II As Cd Cu Pb Zn I
 
jSVL 10 CLIENT SAMPLE 10 II 60108 6010B 6010B 6010B 6010B I
 

I 1 II I

IE345540 I 11 018013200 7/31/0311 <0.01 Omg/L E <0. 0020mg/L E <0. 0030mg/L EO. 0072mg/L EO. 0864mg/L E I
 
IE345541/11018013201 7/31/0311 <0.010mg/L E 0.0025mg/L E 0.0035mg/L E 0.0434mg/L E 0.138mg/L E I
 

IE345542I 11 018013202 7/31/0311 <0.01 Omg/L E <0.0020mg/L E <0.0030mg/L E <0.0050mg/L E 0.0386mg/L E I
 

I E345543 I EXTRACTION FLUID 7/31/0311 <0.010mg/L E <0.0020mg/L E <0.0030mg/L E <0.0050mg/L E <0.0050mg/L E I
 
I I II I
 

I I
 
/ I
 
I Samples with SVL 10 prefix 'E' were extracted according to: SPLP I
 

ICertificate: 10 1000019 I
 

RL.-Ie-V-l-'e-w-e-d-B-Y-:===================~=::=:_'''''~'..."'--,,:J=:I=Z:::-(=f===========--D-a-t-e-:-~-----;,·,r~-ifJ--jm'--,------~ 



SVL ANALYTICAL, INC. Quality Control Report 
Part I Prep Blank and Laboratory Control Sample 

No: 106937Client :MCS, INC. SVL JOB 

Analyte Method Matrix Units Prep Blank 

<0.010 

True--LCS--Found LCS %R 

106.0Arsenic 6010B ESOIL mg/L EXT 1 .00 1 .06 
Cadmium 6010B ESOIL mg/L EXT <0.0020 1 .00 1 .02 102.0 
Copper 6010B ESOIL mg/L EXT <0.0030 1 .00 1 .01 1 01 .0 
Lead 6010B ESOIL mg/L EXT <0.0050 1 .00 0.992 99.2 
Zinc 6010B ESOIL mg/L EXT <0.0050 1 .00 1 .01 1 01 .0 

Analysis 
Date 

8/16/03 
8/16/03 
8/16/03 
8/16/03 
8/16/03 

LEGEND:
 
LCS ~ Laboratory Control Sample LCS %R ~ LCS Percent Recovery N/A ~ Not Applicable
 

8/18/03 8:43 



SVL ANALYTICAL, INC. Quality Control Report 

Client :MCS, INC. 
ID~C SAMPLE 

Test Method MatrJ_x Units 

1 

1,5 6010B ES01L 1 mg/L EX 
Cd 6010B ESOIL 1 mg/L EX 
Cu 6010B ESOIL 1 mg/L EX 
Pb 6010B ESOIL 1 mg/L EX 
Zn 6010B ESOIL 1 mg/L EX 

LEGEND: 

Result 

<0.010 
<0.0020 
<0.0030 

0.0072 
0.0864 

,Duplicate or 
Found 

<0.010 
<0.0020 
<0.0030 

0.0066 
0.0873 

Part 

MSD 
RPD% 

UDL 
UDL 
UDL 
8.7 

II Duplicate and Spike Analysis 

SVL 
Matrix Spike 

Result SPK ADD 

JOB 

%R 

No: 106937 
IAnalysis 

Date 

I 

1 . 08 
1 .02 
1 .01 
1 . 01 

1 . 00 
1 .00 
1 .00 
1 .00 

108.0 
102.0 
1 01 .0 
100.3 

8/16/03 
8/16/03 
8/16/03 
8/16/03 

1 . 1 0 1 .00 101 .4 8/16/031. 0 I 

RPD% ~ (I SAM - DUP I/ ( (SAM + DUP) /2) ", 100) UDL ~ Both SAM & DUP not detected. ':'Resu It or ':'Found: Interference requ ired d i 1ut i on.
 

RPD% ~ (ISPK - MSDI/((SPK + MSD)/2) ':' 100) M in Duplicate/MSD column indicates MSD.
 

SPIKE ADD column, A ~ Post Digest Spike; %R ~ Percent Recovery N/A ~ Not Analyzed; R > 4S ~ Result more than 4X the Spike Added
 

QC Sample 1: SVL SAM No.: 345540 Client Sample ID: 11018013200 

8/18/03 8:43 



SPLP E:>ct:ra..c=tie>rl. Le>g J013#= 106937 
SVL ANALYTICAL, INC. 

I 

CASE #: SAS #: SDG #: 

SVL# M 

pH 
pH 

345540 ES 
345541 ES 
345542 ES 
345543 ES 

sample TumbleFluid 
Ext. TimeClientID wt.Type mls Fluid 

I I I I I I I I I I II I I I I J I I I [ I I I I I I I I I I II I I I I I I I I4 Buffer ! I 1! ! I! ! ! ! !! ! I ! ! I I I I I I I I I II I I ! II I I I I I I I I I 
I I I I I I I r I I II I I I I I I II I I I I I t I I I I 1 I I I I I t I I I I 

! , ! , !7 Buffer ! ! ! ! !I ! ! ! I I I I I I I I I I II I I I I I I I I I I I II I I 

/C'(f~11018013200 ;)..OtlO &J L If> HI?WE5'7CJ!f 

±=
" j()C' ~_11018013201 2-0&'0 Inl f UHf? 

C/

11018013202 If{ HIL;)..(1 t' C' 1'1/ ( 1C'~I/ 

EXTRACTION FLUID 

I 
I 
I 
I 

Final 
pH 

1+, 02­
;'f, ~ / 
if.. Ci1 
4. G6 
t, "38 
S":oi 

I 

II 

Ii 

-­

",xtraction started By: ~ - Date/Time: oS/'?..2/0 1 

Extraction Completed By:,_~ Date/Time: {/6//2/0 3~
-lient: MCS, INC. 
eceived: 7/31/03 v3. 



h~CS Environmental CHAIN OF CUSTODY" ~ ~ 55£L ."'.. I::J)' S:Juth 
;....;i:SO;,;;2;. iv~T 5;cQS o "\J;, !DG137 
(40E) 73~· 7035 ~ ,~ r::-­
r-

MCS Environmental, Inc.
 
. JO::J Number 11018013
 
COC Form # 3
 

'------_._-_._--------_._. 

rvlCS Environmental, Inc. 
11018013200 
COC 
Initials: 77~
 
Date: 5!5f)oy Time: I (2-D
 

~. 

IvlCS Environmental, Inc. 
11018013201 
COC 
Initials:~...q' 

Date:_::-15 f) [---,"Time: ! ( 5:-S­

I,~CS Environmental, l:lc. 

11 018013202 ~. 

COC 
Initials: -- < 
D;.jte::::.i'2Time: :-=--;S­

rllcs Environmental, Inc. 
11018013203 
COC 
Initials:!/\
 

Date: 7/":1 hJ Time:{3" ~
 

I::	 rvlCS Environmental, Inc. 

11018013204 
COC 
Initials: 1M 

;-... Date: 71-51 /{'JJTime: l.3f () 

r\~cs Environmental, Inc. 
11018013205 

COC 
Initials: 1M
~D~~:~/h3TIme:/$f~
 
MCS Environmental, Inc.
 
11018013206
 

~~~ls:TI1 
Daie7(;;r(D..3Time: I ~zj) 

1.J:;mbei of cDn~ai~e~s 

I 

( 

1 
t~u:T\tJ",r of containers 

1. 

Cn"'::ked by: _ 

r<.e::o,oec by: _ 

1-J:.J:Jl:Je:- 0: C:;~:ai:"lE;S \',Ij~h 

C!.:E.1:::dy S~a~ h:2:::: 

"L..J:n~er D~ C~:l~2he~s with 
CustDdy Seal h:a=1 

Number of Containers with 
Cuslody Sear In:,,::! 

IX 

Analysis CQil:ainers ::tL:::2. ~ -

('J

I [J) 

; 

I 

( 

Number of con:abe:rs 

Num:ter of Contabe:-s with 
C~st8dy S~a! l~ta~t 

N:.J~~e~ c~ C::J:l:zi:1e:-s wit" 
C:...'S1o::l~' Sea~ Irl~a:t 

. J 

Dale: 

--},~I>II'~ I ~f 
)&-. I~ 0"2­

ir:--"~ 
t~i 7' .... ,/!)-z:
~ :/,.! /
Ty TIme. 

i:~ r"' Number of Corr:ainers with

~~~~r~1~_/~~~1~7~~~~~I~'~~~~~~~~~~~~~c=~=~~y~&=a~lln_~_~~. 
Dale:	 ( 

I . -'7(1 \(!)~ 
~ ( , NumtJer01con:ainers 

--,...1 ,rn;31-0 I 
Number 01 Containers wiU 

Custody Seal In"a~ 

L

-
I- ­

I-- ­

Number of Sample Conlainers in Shipping Container 

Shipping.~ner Chair. ct Cuslody Seallntac:l (YIN) 

ReceiDt"CondIlion Comments (e,s.. thawed, warm) 1-_--1 .. . ~... '. 
__·_-:..-·__\_1...~ ._.__.. _._._.. _--'L--_---'---:---:-;-_---'. _. 

Name: 

N.m.: ,., /ll .. // 'L~ 

D.,.: r;;(31 fb3 
Tim.: IS-V {; 

Relinouishr;d,.By 

Date: 

Time: 

Name: 

D.,.: _
I!Til~m~.:_·::...- --.J 

~ 6e::eived By, 

N.ame: 

Da\e.: 

Time:: 

Time: 

Transportee By 

Name: 

.:< _~ ,. Do~., __ .. :..
====TIm:::.:::-:-":-'====:::=~ 

- .	 . -. UUJ'5\KerTie\"010B USFS\01.41 FJat Crelllk\FIBt ereer. Fi.kl F:ld Fa 
~ .~ . .... ~-.;,:~: -;f.~_: ..~> '~~'.' 

;". ;	 . 



 
 
 
 
 
 
 
 
 APPENDIX B 
 DATA VALIDATION AND EVALUATION REPORT 
 



IDORA MILL AND RED MONARCH MINE
 
IDAHO PANHANDLE NATIONAL FORESTS
 

DATA EVALUATION CHECKLIST
 

MCS Project Name: Idora Mill and Red Monarch MCS Project No.: 110018.013.0 
Mine 
Sampling Event: Site Investigation Evaluation Prepared By: Rhianna Berge 

Date Completed: December 4, 2003 
Date Sal!1ples Collected: July 30 and 31, 2003 Sample Matrix: Surface Water and Groundwater 

Project Sample ID#s: 11018013100, 11018013101, 11018013102, 11018013103, 11018013104, 
11018013105, 11018013106, 11018013107, 11 018013 108, 11018013109, 11 018013203, 11 08013206, 
11018013207 

Analytical Laboratory: SVL Analytical, Inc. Laboratory Job No: 106935 
Kellogg, Idaho 

Analytical Laboratory Sample ID#s: W345510, W345511, W345512, W345513, W345514, W345515, 
W345516, W345517, W345518, W345519, W345520, W345521, W345522 

Methods of Analysis: Arsenic, cadmium, copper, lead, and zinc: Method 200.7 

1. Is a Work Plan, Sampling and Analysis Plan, or Quality Assurance Project Plan availablefor tile 
project? 

Yes. The Work Plan is: Idora Red Monarch Mining Sites Idaho Panhandle National Forests, Site 
Investigation Work Plan. Prepared for USDA" Forest Service, Region 1. Dated June 26, 2003. 

2.	 Chain ofCustody (COC) Records: 
Are the COCs present? 
Yes, the cac is present with the data set. 

Were tile COCs complete and signed off? 
Yes, the cac was completed and signed off as appropriate. 

Were the samples received at 4°±2°C? 
The sample container temperature was not measured upon receipt. All samples were stored and 
shipped in coolers containing self-sealing plastic bags filled with ice. 

Were all the samples on the COCs analyzed? 
Yes, the 13 samples on the cae were analyzed by the laboratory. 

Were any problems noted on tI,e COCs? 
No problems were noted on the cae. 

3. Was a project narrative provided by the laboratory? 
No. A project narrative was not included with the analytical results. 

Were any problems noted in the narrative? 
Not applicable. 

4. Were all sample 1I0iding times met? 
Yes. The sample was analyzed within the six month holding time for metals. 

Idora Mill and Red Monarch Mine 
Data Evaluation 

SVL Job# 106935 
Page 1 of3 



5. Was tlte frequency stated in tlte Work Plan or Sampling and Analysis Plall for jield duplicates, 
equipment rinsate blanks, andjield blanks met? 

The Work Plan recommended the collection of one surface water field duplicate. No equipment 
rinsate blanks or field blanks were recommended in the Work Plan. Not collecting a field 
duplicate is a deviation from the Work Plan. 

6. Were all equipment rinsate,jield blank, and method blank results less tilall tile metllOd detectiolllimit 
(practical quantitation limit, etc.)? 

Yes. No constituents in the laboratory preparation blanks were detected at or above the method 
. -detection limit. No other blanks were analyzed in this data set for the project. 

7. Were all matrices, units, and detection limits reported correctly? 
Yes. The matrix reported was water. All water results were reported as mglL. 

8.	 Were all MS recoveries andjield and laboratory RPDs within control limits? 
MS control limits (75% to 125%): MS recoveries within control limits ranged from 102.0% to 
117.0%. One lead value (Sample ID 11018013100) was outside control limits at 134.0%. For this 
reason, a post-digestion spike was conducted. This result was acceptable at 102.0%. 

Laboratory DuplicatesIMSD (±20% water; ±30% soil): Duplicate RPDs that were within control 
limits and ranged from undetected to 6.3%. One copper RPD (Sample ID 11018013100) and one 
lead RPD (Sample ID 11018013 100) were outside control limits at 26.6% and 41.1 %, 
respectively. The sample results and duplicate results for these analytes were greater than 5x the 
CRDL. The laboratory gave no explanation in the narrative for the out of control duplicate results. 
The results were verified with the laboratory. Copper and lead results are considered estimated. 
The sample result and duplicate result for both analytes were greater than 5x the CRDL. No 
explanation was given by the laboratory for the out of control RPDs. 

Field Duplicates (±30% water; ±50% soil): No field duplicates were collected. 

9. Were all LCS spike recoveries witilin control limits (80% to 120%)? 
Yes. LCS recoveries ranged from 105.0% to 111.0%, within control limits. 

10.	 What are the DQOsfor tile project? 
A. The data quality objectives of the project are to: 1) perform surface water sampling to 
determine the chemical characteristics of the surface water at the Site 2) determine if tailings from 
the Idora Mill are a source oflead to Beaver Creek, 3) determine if waste rock from the Red 
Monarch Mine, placed in Missoula Gulch, presents a threat to human health and the environment, 
4) and 4) evaluate the possible use of the data for selecting reclamation alternatives. 

B. The number of samples and sample locations was determined in the field upon examination of 
Site conditions. Analysis of the samples includes arsenic, cadmium, copper, lead, and zinc. 

C The general quality assurance objective for this project was to collect data of known quality 
and to verify and document that the samples collected are representative of the actual field 
conditions. To accomplish this, the analytical data should have an appropriate degree of accuracy, 
precision, and be reproducible. Samples should be comparable to other samples collected at the 
Site and other sites with similar conditions. 

Specific QA objectives for this project are as follows: 

•	 Establish sampling techniques in such a manner that the analytical results are complete, 
reproducible, precise, accurate, and representative of the media and conditions. 
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•	 Collect and analyze a sufficient number of field and/or laboratory duplicate samples to assess 
the laboratory performance. 

1J.	 Discussion ofDQOsfor tile data set: 

A. The data set meets the objective for #lOA. Results characterize the concentrations of metals 
and general chemistry parameters within the surface water. The sample collected and analyzed 
was from an appropriate area for characterization of surface water potentially impacted by tailings 

. ,at the Site. The sample is suitable for the evaluation of whether concentrations of metals in the 
surface water pose a potential threat to human health and the environment. The results in this data 
package are suitable for use to evaluate possible reclamation alternatives. 

B. The data set meets the objective for # lOB above. All constituents for both samples were 
analyzed. 

c.	 Quality assurance objectives (# IOC) for the data set is as follows: 

•	 Accuracy: There were no field blanks or equipment rinsate blanks collected for the data set to assess 
the accuracy of the data with respect to blanks collected in the field. No laboratory preparation blanks 
were at or above method control limits. Laboratory MS and LCS sample recoveries were within 
acceptable control limits. 

•	 Precision: Laboratory duplicate results were within control limits. No field duplicates were collected. 

•	 Representativeness: The data set meets the objectives in # IOA and # lOB for the collection of samples 
to characterize surface water potentially impacted by tailings, for use to evaluate potential threats to 
human health and the environment, and for use in evaluating reclamation alternatives. The analytes 
were selected to assess the concentration of particular metals in surface water potentially impacted by 
tailings at the Site and were based on other similar sites and Site history. 

•	 Comparability: The data would be comparable to other data collected in the same manner and 
analyzed by the same analytical methods. 

12.	 Was the project completeness goal met? 
The water samples listed on the COC was received and analyzed by the laboratory as requested. 
One copper result and one lead result were outside the MSD control limits of±20% and are 
therefore qualified as estimated.. The project is 100% complete. 

Comments: 
The data is of Level B quality. Copper and lead results are considered estimated due to out of control 
laboratory duplicate RPDs. 
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IDORA MILL AND RED MONARCH MINE
 
IDAHO PANHANDLE NATIONAL FORESTS
 

DATA EVALUATION CHECKLIST
 

MCS Project Name: Idora Mill and Red Monarch MCS Project No.: 110018.013.0 
Mine 
Sampling Event: Site Investigation Evaluation Prepared By: Rhianna Berge 

Date Completed: December 4,2003 
Date SaJ!lples Collected: July 31, 2003 Sample Matrix: Soil (includes sediment and soil) 

Project Sample ID#s: 11018013105,11018013106, 11018013107, 11018013108, 11018013200, 
11018013201,11018013202,11018013204, 11018013205, 11018013208, 11018013209, 11018013210, 
11018013211 

Analytical Laboratory: SVL Analytical, Inc. Laboratory Job No: 106936 
Kellogg, Idaho 

Analytical Laboratory Sample ID#s: S345525, S 345526, S345527, S345528, S345529, S345530, 
S345531,S345532, S345533,S345534, S345535,S345536,S345537 

Methods of Analysis: Arsenic, cadmium, copper, lead, and zinc: Method 601 OB; ABP, AGP, ANP: 
EPA600; non-ext. sulfur, pyritic sulfur, sulfate sulfur, total sulfur: LECa 

1. Is a Work Plan, Sampling and Analysis Plan, or Quality Assurance Project Plan available for tire 
project? 
Yes. The Work Plan is: Idora Red Monarch Mining Sites Idaho Panhandle National Forests, Site 
Investigation Work Plan. Prepared for USDA Forest Service, Region 1. Dated June 26,2003. 

2.	 Chain ofCustody (CDC) Records: 
Are the CDCs present? 
Yes, the cac is present with the data set. 

Were the COCs complete and signed off? 
Yes, the cac was completed and signed off as appropriate. 

Were the samples received lit 4°±2°C? 
The sample container temperature was not measured upon receipt. All samples were stored and 
shipped in coolers containing doubled self-sealing plastic bags filled with ice. 

Were all tire samples on the COCs analyzed? 
Yes, the 13 samples on the cac were analyzed by the laboratory. 

Were any problems noted on the COCs? 
No problems were noted on the cae. 

3. Was a project narrative provided by the laboratory? 
No. A project narrative was not included with the analytical results. 

Were any problems noted in the narrative? 
Not applicable. 

4. Were all sample holding times met? 
Yes. All samples were analyzed within the six month holding time for metals. Holding times are 
not applicable to ABP, AGP, and ANP. 
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5. Was tltefrequency stated ill the Work Pia" or Sampling and Analysis Plan for field duplicates, 
equipment rinsate blanks, andfield blanks met? 

The Work Plan recommended the collection of two soil field duplicates. No equipment rinsate 
blanks or field blanks were recommended. Because ofthe heterogeneity of soil, no field 
duplicates were collected. This is a deviation for the Work Plan. 

6. Were all equipment rinsate,field blank, and method blank results less titan tlte method detection limit 
(practical quantitation limit, etc.)? 

. ·Yes. No constituents in the laboratory preparation blanks were detected at or above the method 
detection limit. No other blanks were analyzed in this data set for the project. 

7. Were all matrices, units, and detection limits reported correctly? 
Yes. The matrix reported was soiL Soil metals results were reported as mg/kg. ABP, AGP, and 
ANP were reported as TCaC03/1 OOOT. Non-ext. sulfur, pyritic sulfur, sulfate sulfur, and total 
sulfur were reported as percentages. 

8.	 Were all MS recoveries andfield and laboratory RPDs within control limits? 
MS control limits (75% to 125%): MS recoveries within control limits ranged from 100.6% to 
108.0%. One zinc value (Sample ID 110 180 13209) was more than four times the spike added, 
thus, spike recovery limits do not apply. 

Laboratory DuplicateslMSD (±20% water; ±30% soil): Duplicate RPDs ranged from 0% to 
3.4%, within control limits 

Field Duplicates (±30% water; ±50% soil): No field duplicates were collected. 

9. Were all LCS spike recoveries within control limits (80% to 120%)? 
Yes. LCS recoveries ranged from 97.3% to 103.9%, within control limits. 

10.	 Wltat are tlte DQOsfor the project? 
A. The data quality objectives of the project are to: 1) determine if tailings from the Idora Mill are 
a source of lead to Beaver Creek, 2) perform sampling to determine the chemical characteristics of 
the tailings and impacted soil, 3) determine if waste rock from the Red Monarch Mine, placed in 
Missoula Gulch, presents a threat to human health and the environment, and 4) evaluate the data 
for possible use in selection of reclamation alternatives. 

B. The number of samples and sample locations was determined in the field upon examination of 
Site conditions. Analysis of the samples included: arsenic, cadmium, copper, lead, zinc, ABP, 
AGP, ANP, non-ext. sulfur, pyritic sulfur, sulfate sulfur, total sulfur. 

C. The general quality assurance objective for this project was to collect data of known quality 
and to verify and document that the samples collected are representative of the actual field 
conditions. To accomplish this, the analytical data should have an appropriate degree of accuracy, 
precision, and be reproducible. Samples should be comparable to other samples collected at the 
Site and other sites with similar conditions. 

Specific QA objectives for this project are as follows: 

•	 Establish sampling techniques in such a manner that the analytical results are complete, 
reproducible, precise, accurate, and representative of the media and conditions. 

•	 Collect and analyze a sufficient number of field and/or laboratory duplicate samples to assess 
the laboratory performance. 
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11.	 Discussion ofDQOsfor tile data set: 

A. The data set meets the objective for #10A. Samples within this data set were collected to 
characterize the variability of tailings material and concentrations of metals within the tailings and 
underlying native soil. Samples were collected and analyzed from the appropriate areas for 
characterization ofthe tailings and underlying native soil and evaluate whether concentrations of 
metals in the tailing pose a potential threat to human health and the environment. The results in 
this data package are suitable for use to evaluate possible reclamation alternatives. 

. R. The data set meets the objective for #10B above. 

c. Quality assurance objectives (# 10C) for the data set is as follows: 

•	 Accuracy: There were no field blanks or equipment rinsate blanks collected for the data set to assess 
the accuracy of the data with respect to blanks collected in the field. No laboratory preparation blanks 
were at or above method control limits. Laboratory MS and LCS sample recoveries were within 
acceptable control limits. 

•	 Precision: Field and laboratory duplicate results were within control limits. 

•	 Representativeness: The data set meets the objectives in #10A and #IOB for the collection of samples 
to characterize tailings and soil and for use to evaluate potential threats to human health and the 
environment and for use in evaluating reclamation alternatives. The analytes were selected to assess 
the concentration of particular metals at each of these areas based on other similar sites and Site 
history. 

•	 Comparability: The data would be comparable to other data collected in the same manner and 
analyzed by the same analytical methods. 

12. Was tile project completeness goal met? 
All soil samples listed on the COCs were received and analyzed by the laboratory as requested. 
No sample results were objected during the evaluation process. The project is 100% complete. 

Comments: 
The data is of Level B quality. 
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IDORA MILL AND RED MONARCH MINE
 
IDAHO PANHANDLE NATIONAL FORESTS
 

DATA EVALUATION CHECKLIST
 

MCS Project Name: Idora Mill and Red Monarch MCS Project No.: 110018.013.0 
Mine 
Sampling Event: Site Investigation Evaluation Prepared By: Rhianna Berge 

Date Completed: December 4, 2003 
Date S~J!lples Collected: July 31, 2003 Sample Matrix: Soil extract 

Project Sample ID#s: 11018013200,11018013201, 11018013202, EXTRACTION FLUID 

Analytical Laboratory: SVL Analytical, Inc. Laboratory Job No: 106937 
Kellogg, Idaho 

Analytical Laboratory Sample ID#s: E345540, E345541, E345542, E345543 

Methods of Analysis: Synthetic precipitation leaching procedure (SPLP) with analysis for arsenic, 
cadmium, copper, lead, and zinc: Method 601 OB 

1. Is a Work Plan, Sampling and Analysis Plan, or Quality Assurance Project Plan available for tire 
project? 

Yes. The Work Plan is: Idora Mill and Red Monarch Mine Idaho Panhandle National Forests, 
Site Investigation Work Plan. Prepared for USDA Forest Service, Region 1. Dated June 26, 
2003 .. 

2.	 Clrain ofCustody (COC) Records: 
Are the COCs present? 
Yes, the COC is present with the data set. 

Were tire COCs complete and signed oj]? 
Yes, the COC was completed and signed off as appropriate. 

Were the samples received at 4°±2°C? 
The sample container temperature was not measured upon receipt. All samples were stored and 
shipped in coolers containing doubled self-sealing bags filled with ice. 

Were all the samples on tire COCs analyzed? 
Yes, the three samples on the COCs were analyzed by the laboratory. 

Were any problems noted on tire COCs? 
No problems were noted on the COC. 

3. Was a project narrative provided by the laboratory? 
No. A project narrative was not included with the analytical results. 

Were any problems noted in the narrative? 
Not applicable. 

4. Were all sample Irolding times met? 
Yes. All samples were extracted within the six month holding time for metals. 
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5. Was the frequency stated in the Work Plan or Sampling and Analysis Plan for field duplicates, 
equipment rinsate blanks, andfield blanks met? 

The Work Plan recommended the collection of two soil field duplicates. No equipment rinsate 
blanks or field blanks were recommended. Because of the heterogeneity of soil, no soil field 
duplicates were collected. This is a deviation from the Work Plan. 

6. Were all equipment rinsate,field blank, and method blank results less than the method detection limit 
(practical quantitation limit, etc.)? 

Yes. No constituents in the laboratory preparation blanks were detected at or above the method 
. ~etection limit. No other blanks were analyzed in this data set for the project. 

7. Were all matrices, units, and detection limits reported correctly? 
Yes. The matrix reported was soil. All water results were reported as mg/L. 

8.	 Were all MS recoveries andfield ami laboratory RPDs witllin control limits? 
MS control limits (75% to 125%): MS recoveries within control limits ranged from 100.3% to 
108.0%, within control limits. 

Laboratory DuplicateslMSD (±20% water; ±30% soil): Duplicate RPDs ranged from undetected 
to 8.7%, within control limits 

Field Duplicates (±30% water; ±50% soil): No field duplicates were collected. 

9. Were all LCS spike recoveries within control limits (80% to 120%)? 
Yes. LCS recoveries ranged from 99.2% to 106.0%, within control limits. 

10.	 Wllat are tile DQOsfor the project? 
A. The data quality objectives of the project are to: 1) evaluate the potential for precipitation and 
infiltrating water to leach metals from the tailings at the Site; 2) evaluate whether leaching metals 
at the Site poses a threat to human health or the environment; and 3) evaluate the possible use of 
the data for selecting reclamation alternatives. 

B. The number of samples and sample locations was determined in the field upon examination of 
Site conditions. Analysis of the SPLP extracted soil samples includes arsenic, cadmium, copper, 
lead, and zinc. 

C. The general quality assurance objective for this project was to collect data of known quality 
and to verify and document that the samples collected are representative of the actual field 
conditions. To accomplish this, the analytical data should have an appropriate degree of accuracy, 
precision, and be reproducible. Samples should be comparable to other samples collected at the 
Site and other sites with similar conditions. 

Specific QA objectives for this project are as follows: 

•	 Establish sampling techniques in such a manner that the analytical results are complete, 
reproducible, precise, accurate, and representative of the media and conditions. 

•	 Collect and analyze a sufficient number of field and/or laboratory duplicate samples to assess 
the laboratory performance. 

11. Discussion ofDQOsfor tile data set: 

A. The data set meets the objective for #10A. Results characterize the possible concentrations of 
leachable metals. Samples collected and analyzed were from the appropriate areas for 
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characterizing the tailings at the Site. Samples are suitable for the evaluation of whether 
concentrations of metals in the leachate from the tailings pose a potentia) threat to human health 
and the environment. The results in this data package are suitable for use to evaluate possible 
reclamation alternatives. 

B. The data set meets the objective for # IOB above. All constituents for the samples were 
analyzed. 

c. Quality assurance objectives (#10C) forthe data set is as follows: 

•	 Accuracy: There were no field blanks or equipment rinsate blanks collected for the data set to assess 
the accuracy of the data with respect to blanks collected in the field. No laboratory preparation blanks 
were at or above method control limits. Laboratory MS and LCS sample recoveries were within 
acceptable control limits. 

•	 Precision: Laboratory duplicate results were within control limits. No field duplicates were collected. 

•	 Representativeness: The data set meets the objectives in #I OA and # lOB for the collection of samples 
to characterize tailings for use to evaluate potential threats to human health and the environment and 
for use in evaluating reclamation alternatives. The analytes were selected to assess the concentration 
of particular metals in leachate from the tailings based on other similar sites and Site history. 

•	 Comparability: The data would be comparable to other data collected in the same manner and 
analyzed by the same analytical methods. 

12. Was the project completeness goal met? 
All soil samples listed on the COCs were received and analyzed by the laboratory as requested. 
No sample results were objected during the evaluation process. The project is 100% complete. 

Comments: 
The data is of Level B quality. 
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Dep~ Unit Te~ Unit DC). Unit Con~. Unit Alkal~ity Unit pH. Eh (mv) 

/;141 I 7~1~ ! Ie I'~I // 1/'t;I,L I I I I 1 I Ii, 10 I I -' . \) I 
~~· .. IOf{ p. 0-" '( 

Field -,. ..,.,. 
-":"'~ _~.'.) :;.~ .." ,.<~.,), A,. ,. ,," . ,I ';/ /t:,,:'(Comments: - - ~ .- _. >t,',.-/' "' (/ ,.'~ , __ ;,'/<~d .... f"'!' 

""J '~", 
._. :::".....:;"."" 

UserslKerrie\110108 USFS\Ol~ Flat CreeklFlal Creek Field Field Forms.xls 



---

WATER QUALITATIVE SAMPLE CHARACTERISTICS Page_!_Of~
 

MCS Environmental, Inc. 
11018013100 
Sample Form 

Initials: 

Date:" j.Time: .> -::: ~. 

Place
 

Field Duplicate Sample ID Label Here
 

V 

Sample £ 

til 
Q) 

Rep Gear Type ~ 

I 1 I I A "il.~ "I'~ jJ.',:r1~.". f...J :/. I .. j 

Coordinates 

Field Measurements 
Dep~ Unit Te~ Unit D~ Unit Co~. Unit Alkal~ity Unit pH. '~ ) 

v1 41 I :~ II 1'1 /f 1L-/19 IY~~ 
1 I I 'MA__ I 

1 10 1Lf I Iv C.­ oj, 

-

Initials 

o RI~'I:J 

-t.-'., 

Field 
Comments: 

.':'-,:" 
, ,,~ 'I. ..~~. 'l ~. ,", 

, ) 

v 

MCS Environmental, Inc. 

11018013101 Place 
Sample Form 

. . -~->v1
Inlilals:! /'. Field Duplicate Sample ID Label Here 

Date: ,,·Time: _ 

Initials 

o «, f 5 

Coordinates 

I 

Sample £ 

til 
Q) 

Rep Gear Type ~ 

I I I I j 10 k Iwill ~.1'C 

Field Measurements 

Dep~ Unit Tem; Unit D~ Unit Con~. Unit Alkal~ity Unit pH. Eh (mv) 

IV/Ill I )1515 eJI (. 1:513 ncfi I I I NI+I I I~~ 1 I 

P70 
Field 
Comments: 

()ttJC(J- rh 5/Um ORP ::­

u
 

Users\Kerne\110108 USFS\e1'! Ret e,ee~\FI.1 G,eel, Field Field Forms.xls 

,--;;;/> 4!.I"j'k 



---

-----------------

SOIL QUAUTATrVE SAMPLE CHARACTERiSTICS 

MCS Environmental. Inc. 
11018013108 
Sample Form
 

Initials:


Date: Timec-- .
 
~-- J 

Date Time
 
(mm/dd/Yjl)
 (m ilitarjl) 

Location Station 

I Ib/,Iol, Type 

Material 

Coordinates 

~~orth • East • 
:~:-I 1 1 1 1 I i~ ~ 1 1 1 1 I 

Sample 

Depth Unit 

Area 

Designation 

Place
 

Field Duplicate Sample ID Label Here
 

(7-1·::;-1 ~ 

Particle Size (Circle Best Description): 

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

Silty Clayey Sandy ) Gravelly Cobbley 

'-~ 

Silt Clay Sand Gravel Cobble Bedrock 

Other: 

Density Description (Circle Best Description): 

- ----.
Soft ) Firm Other:/ ------­
1/ 

Angularity Description: 

Field
 

Comments: i 
./.'/
" 

Moisture Description (Circle Best Description): 

.'- ­

Dry Moist /' Saturated Other: -----., 

Color Description (Circle Best Description): 

Brownish Brown 

Blackish Black 

Redish Red 

Grayish y 
Greenish Green 

Other: 

.•\>......::...
.. / 

/iSorting Description: -+(_._.-----'- ----::::c __.--"c:.

I 



-----------------

jj 1\
SOIL QUAUTATIVE SAMPLE CHARACTERiSTiCS Page ~~ of -L.d-­

MCS Environmental, Inc. 
11018013107 
Sample Form 
Initials: /'-,---..,-,-­
Date:>.." I,. Time:__' _/ 

Place
 

Field Duplicate Sample ID Label Here
 

Coordinates 

Station 

1 181clDI3 

I 

als Gear 

S )Jo.~( 

Area 

Designation 

I I 

North • • 

Particle Size (Circle Best Description): 

Silty Clayey Gravelly Cobbley 

Silt Clay Sand Gravel Cobble Bedrock 

Other: 

Density Description (Circle Best Description): 

Firm Other: --------., 

A~ularity Description: 

'j /l
I ,//Oi. / / 1/'././. .; l ./ -._"," .. "'...- ......t .i-~.. I 

Moisture Description (Circle Best Description): 

Dry Other: 
-----j 

Color Description (Circle Best Description): 

Brownish Brown 

Blackish Black 

Redish Red 

Grayish e 
Greenish Green 

Other: 

, ~··I. (. ·.-l, ..­Sorting Description: 
,.". ,L , '.,0 ... _ 

(/ 

Field 

Comments: 

Users\Kerne\"i1010B USFS\D14 Flat CreeJ~\Flaj Creel: Flf.dd r-ieid Forms.xls 
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-------

I 

SOIL QUAUTAnVE SAMPLE CHARACTERISTiCS 

MCS Environmental. Inc 

11018013106 
Sample Form
 

Initials:


Date: Tlrne: .
 

Date 
(mmidd/)'y) Initials 

f I·:'" ISI. 

Location Station 

1 

Area 

Designation 

I I 1 I 
Particle Size (Circle Best Description): 

Gravelly CobbleySilty Clayey 

Silt Clay sand@~ Cobble Bedrock 

Other: 

Density Description (Circle Best Description): 

Other: 

I Angularity Description: 

fl r:/L 

Place
 

Field Duplicate Sample ID Label Here
 

Coord inates 

hJorth • East • 
;1/111 I I I 1 1 'J 11/, /1 1 1 1 I I 

Sample lv1aterial ro 
ill 

Depth I Unit Type S 

12j If It- I I 1 1 

I 
I 

~ .'-"il' ,.:­

I 
Moisture Description (Circle Best Description): 

Dry Saturated Other: 
-----1 

Color Description (Circle Best Description): 

Brownish Brown 

------------- Black./Slackish\ 
'------ ­

------, 

~. ---- -".=---. 
(/ Grayish ) Gray
\~-

Greenish Green 
_- I
--.L-t -1- ,~ v ..':i), ; .) 

Other: ('. - :'-:' c:Z 

Sorting Description: eC'~) ( ." :) I +c J
-~---'''-----7-----'--'---'-- ,:l'\

( 

Field 
,i 

;:- /-J ,/"-I-
i __./ I - /

-;7-1'Comments: 



----------------

G 1'\
SOIL QUALfTATrVE SAMPLE CHARACTERiSTICS Page_l of fr-r--­

MCS Environmental, Inc. 
1101 80131 05 
Sample Form 
initials: ,;,,~-

Date:'~T." . ime: ­

Initials 

Rlrls 
Station 

Particle Size (Circle Best Description): 

Silty Clayey 8 Gravelly Cobbley 

Silt Clay Sand Gravel Cobble Bedrock 

Other: 

Density Description (Circle Best Description): 

Firm Other: 

Angularity Description: 

() j", "! :.< .t.a/I 
:) 

Field 

Comments: 

Place
 

Field Duplicate Sample ID Label Here
 

Coordinates 

• •North East 

I , /'JI/)I 1 ! 1fJI k11 II 1 I I 

~ 
Sample 

Depth Unit 

10/5 elM 

Moisture Description (Circle Best Description): 

Dry Moist (~U~ 

Material
 

Type
 [lj
1 1 I 1 

Other: 

Color Description (Circle Best Description): 

--------1 

Brownish 

Blackish 

Redish 

@§9
 

Greenish 

Other: 

Brown 

Black 

Red 

Gray 

Green 

, ....Sorting Description: (/JI~f'j. /i' 
c: 

.,~ 

...' I
 

U5erS\~:Errje\1~,010eUSFS\01A Flat Creek\Fial Creel: FleiG Fleid Form~.xI5 
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SOIL QUALfTATfVE SAMPLE CHARACTE?-ISTiCS 

MCS Environmental, Inc. 
11018013211 Place 
Sample Form 

Field Duplicate Sample lD Label Here
Initials: 

Date:~ime: 

Date Time 
(mmiddivy) Initials 

-, i.J: 

imilitar)l) 

Location Sample 

Deoth 

Station 

Unit 

I+I~I! I 

rViaterial 

Coordinates 

l'>Jorth • East • 
I I I I I I I I I I I I I I 

Designation 

Area 

Particle Size (Circle Best Description): 

Silty Clayey Sal}dy Gravelly Cobbley 
'------~ 

Silt Clay Sand ~) Cobble Bedrock 

Other: 

Density Description (Circle Best Description): 

Soft Other: 
----------1 

Angularity Description: 
Ii

r1-, I.:' .,
: 

Field 

Comments: 

Moisture Description (Circle Best Description):
 

Moist Saturated Other:
 
-----1 

Color Description (Circle Best Description): 

Brownish Brown 

BlackBlackish
 

Redish Red
 

Grayish Gray
 

Greenish Green
 

Other: ! J " 
-~----'----'="";"":""_--

Sorting Description: 
---f--'-----'--,-------'----­( 



Type 

Material 

[;J I~I I I 
Unit 

Sample 

Color Description (Circle Best Description): 

Bedrock 

Cobbley 

Area 

Designation 

e-I 0 Ib Ie I~ 

Initials 

Cobble 

Gravelly 

Time 
(military) 

Sand 

Particle Size (Circle Best Description): 

Clayey 

Clay 

Location 

Date 
(mm/dd/yy) 

Silty 

Silt 

SOIL QUAliTATIVE SAMPLE CHARACTERiSTiCS 

MCS Environmental, Inc. 

11018013210 
Sample Form 
Initials: ··f i ,) 
Date: <,S'ii ce Time:-'."_--C-.... 

I 

I Other: _ 

Density Description (Circle Best Description): 

Soft Other: ---------1 

Angularity Description: 

A-TcC) v.) OJ 
v 

Field 

Comments: 

Place
 

Field Duplicate Sample ID Label Here
 

Coordinates 

t'-Jorth • 
I 

East • 
I I I I I I I I I I I I I 

Brownish 

Blackish 

Redish 

Brown 

Black 

Red 

Grayish 

Greenish 

Gray 

Green 

Sorting Description: _ 

I: I
(~T {/YO 12 

Users\Kerrie~,~11010e USFSI014 Flat Creek\FJal Creel: Fie,'a Field Form.<:..xls 



-----------------

lv1ateria I 

Coordinates 

I-.Jorth • East • 
I I I I I II I I I I I I I II 

Area 

Designation 

/
SOIL QUALrl AlIVE SAIViPLE Ci-:ARACTERJSTICS h;J<': ,':;; 0:: C-­

Iv1CS Environmental, Inc, 
110'

Sample Form 
Initials: 

18013209 

_. If 

Place 

Field Duplicate Sample ID Label Here 

Date: ,.' Time: ' 

Field 
•/' II ( .j ( rJ (/'. (:""'J ~~,~.'. , 

i
Comments: ,.. ~; ( " ( 

I ' 
i_- C' t, C
 

Date
 Time 
(mmJdd/vJ') Initials(militar\') 

I / 1'·1 ,1·,/ 

Location Station 

Particle Size (Circle Best Description): 

Silty Clayey Sandy / 
~/ 

Gravelly Cobbley 

Silt Clay Sand Gravel'-- ­ Cobble Bedrock 

Other: 

Density Description (Circle Best Description): 

Soft Other: 
----------1 

Angularity Description: 
r 

...::----t/.'_L7 .: '_ I, ,"-l 

Moisture Description (Circle Best Description): 

Moist Saturated Other: -----., 

Color Description (Circle Best Description): 

Brownish Brown 

Blackish Black 

Redish Red 

Grayish Gray 

Greenish Green 

I 

Other: :. ' C' ., c \ .;: / ~I':, \ l" 

l 



-----------------

C _,I

SOIL QUAUTATIVE SAMPLE CHARACTER~STiCS Page ..-/ of ~-" --­

MCS Environmental, Inc. 

11018013208 
Sample Form 

Initials: -i7""( 
Date:'": ~ ",::·Time: 't ( 

Date Time 
(mm/dd/yy) (military) Initials 

II 

Particle Size (Circle Best Description): 

Silty Clayey ev Gravelly Cobbley 

Silt Clay Sand e Cobble Bedrock 

Other: 

Density Description (Circle Best Description): 

Firm Other:(~ -------1 

Angularity Description: 

5 .:::c~~~, u,-:: (,<-A c../' 
() 

Field 
, ,f 
',:7 " ,.' (-JComments: 

Place
 

Field Duplicate Sample ID Label Here
 

Type 

Material 

sl~JJI I 

Coordinates 

North • East • 
, I I I I I I I I I I I I I 

Sample 

Depth Unit 

I I I 

Area 

Designation 

I I I I 

\ / 

Moisture Description (Circle Best Description): 

Dry Moist ~m~ Other: 
------1 

Color Description (Circle Best Description): 

Brownish Brown 

Blackish Black 

c9 Red 

Grayish ':~ 

Greenish Green 

Other: 

Sorting Description:J()(){ (C( 5 c,--f .ed' 
o 

!
'.

User~\~:errie\110-IO£ USFS\OI.lJ Flai Cre:ek\FlaJ Creek Field Field Forms.xls 
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/ : 
SOIL QUALfTATrVE SAlv'IPLE CHARACTERtSTiCS P3~E" _ 0: i (~:r" 

MCS Environmental, Inc, 

11018013205 Place 

Sample Form Field Duplicate Sample ID Label Here 
Initials:--­

Date: ' • Time:'--­

Sample ,I ±Ih",teci,' rn~ 
Depth Unit Type S 
I I~ I Tt,,~- ~ :," 

Coordinates 

"Jorth • East • 
I I I I I I I 1 I I I I I , 

p.rea 

Initials 

StatiDn 

Time 
(mililar)') 

, .:' 

DatE; 
Immidd/l')l) 

Particle Size (Circle Best Description): 

Silty Clayey Sandy Gravelly Cobbley 

••,;>""~ 

Silt Clay Sand Gra_v~l' Cobble Bedrock 

Other: 

Density Description (Circle Best Description): 

, Soft Firm Other: 
----------1 

Angularity Description: 
I 

Cot r/"i I" :~(. f t- ,/ 

" 

Moisture Description (Circle Best Description): 

.._-~----~., 

Dry Moist Saturated Other: 

Color Description (Circle Best Description): 

Brownish Brown -,----­
Blackish 

Black 

Redish Red 

Grayish Gray 

Greenish Green 

Other: 

.- 1*.' ,,' ,(Sorting Description: 
-,;----'-...!.:--'-f:::~-=---=----'--'-

__ c' I 

Field 
, ,I' (

l,Ii " ~'<:"' P ,,, c:'Comments: -' ..~ '. 

1_',.-, 
~ , 



-----------------

-----------

..,­

SOIL QUALITATIVE SAMPLE CHARACTERiSTiCS Pag6-~ of! (-'i--~." 

MCS Environmental, Inc. 
11018013204 
Sample Form 
Initials: --(l{ 

D t . _.J. i -T· a e. /1._ (lei Ime: .::! (~ 

Date Time 
(mm/dd!yy) 1::1
(military) Initials trITI 

Location Station Area 

DesignationAldl: It-III 
I I I I 

Particle Size (Circle Best Description): 

Silty Clayey Sandy Gravelly Cobbley 

Silt Clay I~ Gravel Cobble Bedrock 

Other: 

Density Description (Circle Best Description): 

Firm Other: 
---------j 

1--­

Field 
I 

va{ ! rComments: u! I E.eft-e l 
lN1 f·{A.~ t, (I r. (J;+ 

Moisture Description (Circle Best Description): 

Dry Moist /S;tura~ Other: 

Place 

Field Duplicate Sample ID Label Here 

Coordinates 

I\lorth • East • 
I I I I I I I I I I I I I I 

Sample lv1ateria I 

Depth Unit Type 

I I I 

------j-

Color Description (Circle Best Description): 

Brownish Brown 

Blackish Black 

Redish Red 

Grayish Gray 

Greenish Green 

Sorting Description: 

Use:s\Kerrie\110108 USFS\01~ Flat Cr~ek\FJal Creek FJelc: Fleid ;=orms.xj~, 



---

---

-----------------

-----------

SOiL QUALiTATIVE SAMPLE CHARACTERiSTiCS 

MCS Environmental, Inc. 

11018013202 
Sample Form
 

Initials.:


Date: - Time:
 

Date 
(mmldd\!)') 

Time 
(military) 

I· , I 1'­

Place
 

Field Duplicate Sample 10 Label Here
 

Coordinates 

I-.Jorth • East • 
II 1 , I 1 I I 1 1 I I 1 I 1 

Area 

Designation 

Initials 

Station Sample rViaterial 
, 

Unit TypeDeath 

I II-,1·\ I). 
Moisture Description (Circle Best Description):
 

Moist Saturated Other:
 
-------1 

Color Description (Circle Best Description): 

Brownish Brown 

Blackish Black 

Redish Red 

Grayish Gray 

Greenish Green 

, I 

Other: :) / .;~.'. "."', ! (' ! ! ;:" .j 

Sorting Description: 

L A '/'
 

Particle Size (Circle Best Description): 

Silty Clayey Gravelly Cobbley 

/./'~'-, 
Silt Clay Sand Gravel) Cobble Bedrock 

---~ 

Other: 

Density Description (Circle Best Description): 

Soft Other: ---------1 

Angularity Desc:iption:

A,e v~ 
) .' 

! 

\ 

Field 

Comments: I 

Lc I. C I, -I <:' rJ i' /},._ ~ r . 
( , 

-;1 ,.1 ~: 



-----------

SO!L QUAUTATlVE SAMPLE CHARACTERiSTiCS 

MCS Environmental, Inc. 
Place 

Sample Form 

11018013201 

Field Duplicate Sample ID Label Here 
_._, ' II;" 

Initials: .. ,'
 

Date: ,~( >j::-'~ Time: --,..--'
 

Time biJ 1-1---r--,-_rh_lO.,-rt_h,-..,._c_o,o_rd+i_n..,at_e_s.,..-.-.,--E....,a_s_t"--",,,.---,--1(military) Initials 

r 
Location Station Area 

Designation 

!-I t' IbI?I 2. 

Type 

Material 

wi R.I I I 

Sample 

Depth Unit 

II 12­ }' IK­~ 
Moisture Description (Circle Best Description):Particle Size (Circle Best Description): 

Silty Clayey 
,----.\ 

Sandy' Gravelly Cobbley 

Silt Clay Sand 
.....~, 

Gravel Cobble Bedrock 

Density Description (Circle Best Description): 

Soft Other: -------1 

Angularity Description: 

Af/' t !,~ ( 

Moist Saturated Other: 
-------1 

Color Description (Circle Best Description): 

Brownish Brown 

Blackish 
Black 

Redish Red 

Grayish Gray 

Greenish Green 

Other: U ,;d ((J:. '." 
U 

Sorting Description: 

Field
 

Comments:
 

I D ~ c {\-{-' 

, 1 

LJser5\~:E:rrifYll 01 oe USFS\014 Flat Cree);\Flal Cre~l, Field Field Form.s,xl~, 
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-----------

SOIL QUAU1 ATiVE SAMPLE ChARACTEK.iSTiCS 

fv1CS Environmental, Inc 
Place11018013200 

Sample Form Field Duplicate Sample ID Label Here 
Initials: _
 

Date: ' Time:
 

! . /' 
L- r( <- ~ 

Time
 
(militar\')
 

Coordinates 

"Jorth • East • 
I I I I I I I I I I I I I I 

Location Station Sample lv1ateria' 

Depth Unit TypevJI f< I I I I 
i Iv;I/ I;, 

Silty Clayey Gravelly Cobbley 

Silt Clay Sand Cobble Bedrock 

Other: 

Particle Size (Circle Best Description): Moisture Description (Circle Best Description): 

Moist Saturated Other: 
------j 

Color Description (Circle Best Description): 

Brownish Brown 

BlackDensity Description (Circle Best Description): Blackish 

Redish RedSoft Other: ------..---, 

Grayish Gray 

Angularity Description: 

l, ~ ,­ Greenish Green 
I 

Other: vr au';'? C,~' U elf 0 U 
V L/ 

Sorting Description: 

Field 

('..,
< ", '.'/ 1<: 

I /\/ (c.~ C-,.+- ~". ,IfComments: /,",: 

Ii f 
,I , I , S~F {; ( 1 

( / 

',),Cj( i' c,l / ,-". 
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