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URS Operating Services, Inc. (VOS) has been tasked by the U.S. Environmenta l Protection Agency (E PA).

Region VIII. to conduct an Expanded Site Inspection (ES I) at the Durango Lead Smelter (DLS) site

(CE RCUS ID #C0 000 1399633) in Durango, La Plata County, Colorado. Field work for this ESI was

conducted the week of October 20, 1997.

Th is Analytical Results Report (ARR) has been prepared in accordance with Technical Direction Document

(TOO) 9705-00 I0, the "Guidance for Perform ing Site Inspections Under CERCLA." Interim Final September

1992. and the "Region VIII Supplement to Guidan ce for Performing Site Inspections Under CERCLA" (U.S.

Environmental Protection Agency (EPA) 1992; EPA 1993). Field work included sampling and non-sampling

data co llection. Samples of surface water and sediment were collected from the Animas River and Lightner

Creek. Fish tissue samples were co llected from the Animas Rive r. Environmenta l sampling procedures

followed those outlined in the UOS Technical Standard Operating Procedures (TSOP s) for field operations

at hazardous waste sites and "Guidelines For Studies of Contaminants in Biological Tissues for the National

Water Qua lity Assessment Program" (URS Operating Serv ices Inc. (UOS) 1995; U.S. Geo logical Survey

(USGS) 1994). Non-sampling activities included site observations, photo documentation. and identification

and de lineaiion of wetlands along the Animas River .

Site characterization samples included ten surface water samples, ten collocated sediment samples, twelve

brown trout fillet samples, twelve rainbow trout fillet samples, and seven Quality Assurance/Quality Control

(QA/QC) samples (in addition to the laboratory matrix spike/matrix spike duplicates (MS/MSD). The quality

assurance samples followed the requirements of the "Region VIII Supplem ent to Guidance for Perform ing

Site Inspect ions under CERCLA" and included one duplicate surface water sample. one rinsate sample from

sediment sampling equipment. one rinsate sample from fish tissue sample preparation equipment, and four

fish tissue dupl icate samples. The fish tissue duplicate samples were collected by separating out the left and

right fillets from the largest fish of each species (brown trout and ra inbow trout) collected at each location

(upgradient of the site and downgradient of the site). The above menti oned QA/QC samples are collected

at a minimum frequen cy of one per twenty envi ronmental samples for the same matrix (EPA 1993). One

surfac e water sample and one sediment sample were collected in trip le volume for the laboratory MSIMSD

and are not considered addit ional samples. In addition, two fish samples. one from each of the trout spec ies

75·70510.00
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(brown and rainbow trout), was individually designated as MSIMSDs for the fish tissue matrix. All aqueous

and sed iment samples were analyzed through the EPA Contract Laboratories Program (CLP), Rout ine

Analytical Serv ices (RAS) for total meta ls at Sentinel , Inc. of Huntsvi lle, Alabama. Additionally, surface

water samples were analyzed through the EPA CLP Unique Laboratory Sample Analyses (ULSA) for total

organic carbon (TOC) at Acculabs Research of Golden , Colorado. Hardness has been calcula ted on an as

needed basis from total metals ana lyses. All fish tissue samples were analyzed through the EPA CLP ULSA

for total metals at Quanterra Labs of Arvada, Colorado.

2.0 OBJECTI VES

'The purpose of this ESI is to screen for risk to human hea lth and the environme nt by gathering information

with regard to EPA's Hazard Ranking System (HRS) criteria. The specific objectives of this ESI are:

Collect fish fi llet samples from the Animas River to determin e if site contaminants have

bioacc umu lated in fish tissue, thus posing a potentia l threat to individuals ingesting fish from the

Animas River; and

Collect surface water and sediment samples from the An'imas River at intervals ofapproximately 500

feet to test for the extent of contamination in water and sediments.

Identify and delineate all wetland s present within the surface water and sedim ent sampling reach .

3.0 BACKGROUND INFORMATION

3.1 SITE LOCATION AND DESCRIPTION

The DL S site is located in the southeast quarter of Sectio n 30, T. 35 N., R. 9 W., of the Durango

West Quadrangle, La Plata County, Colorado. The site is located southwest of Durango, along the

west bank of the Animas River (Figu res I and 2). The approxi mate site coordina tes are 37 0 16'

03.00" N. latitude and 107053 ' 00.00" W. longitude (USGS 1963b) .

75·70510.00
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The history of smelting operations at the site extends from 1882 through approximately 1935. The

San Juan Smelting and Mining Company. originally at Silverton, Colorado, began operation in

Durango in 1882. In 1887, it was reported to have smelted over $1 million worth of silver, lead,

gold, and copper, and was the Iargest smelter in the San Juan Mountains. At the tum of the century,

a ll the major smelting corporations in Durango merged to become the American Smelt ing and

Refinin g Company at this location. The American Smelting and Refinin g Company closed in the

mid 1930s, and was dismantled in approximately 1942 (Smith 1980).

The United States Vanadium Corporation built a uranium processing mill at the site of the former

lead smelter operation in 1942. The uranium mill operation and the assoc iated tail ings at this

location were the focus ofa U.S. Department of Energy (DOE) Uranium Mill Tail ings Remedi al. .
Action (UMTRA) that was conducted to clean up the uran ium mill tailings depo sited along the

Animas River. During the removal of those tailings (from 1986 to 1991), the DOE also removed the

remaining lead smelter stack, building materials, and rubble associ ated with the former lead smelter.

The slag, a by-product of the lead smelter operation, was left at the site because it was not within the

scope of responsibility of the DOE under the UMTRA project. The slag was graded and the site area

was covered with clean backfill and topsoil and vegetated. The west bank of the Animas River was

riprapped to minimize erosion (U.S. Department ofEnergy (DOE) 1995). The UMTRA activity and

associated remediation, whil e not the subject of this ESI, have played a maj or role in the

redistribution of lead slag wastes at th is site.

3.3 SITE CHARACTERISTICS

3.3.1 Phvsical Geographv

The DLS site is located along the west bank of the Animas River (Figure I). The site is

located approximately 6,520 feet above mean sea level in La Plata County (USGS 1963a).

The DLS sit e is approx imately 15 acres in size, or 653,400 square feet (DOE 1995; UOS

1996). Site topography is generally flat, with a slight southeast slope allowing drainage

7;·70;10,00
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toward the Animas River. The slag was graded during the UMTRA project before backfill

was brought in (Colorado Department of Publi c Health and the Environment (CDPHE)

1996; UOS 1996). The site is situated in a transitional area between the Southern Rocky

Mountain Physiographic Province and the Co lorado Plateau Province (Bureau of

Reclamation (BOR) 1981).

3.3.2 Geology

The s ite area is underlain by the dark gray to black marine Mancos Shale, which is more

than 1,700 feet thick. The Man cos Shale is truncated by the Smelter Mountain fault south

of the site area. Th e Point Lookout Sandstone and Menefee Formations outcrop so uth of

the site area and south of the .smelter Mountain fault. At the site area along the base of

Smelter Mountain, the Mancos Shale is directly overlain by a layer of colluvium up to 25

feet thick. The colluv ium cons ists of poorly sorted, silty soil derived from Smelter

Mountain. Along Lightner Creek and the Animas River, a lluvia l deposits of sand and

gravel up to 15 feet thick occur over the shale bedrock and the colluvium (DOE 1995).

3.3.3 Hvdrogeology

Hydrostratigraph ic unit s at the DLS site include the conso lidated bedrock unit overla in by

unconsolidated surficial deposits . Together the surficial hydrost ratigraphic units (alluvium

and colluvium) and the bedrock unit (the uppermost few feet of weathered, fra ctured

Man cos Shale) dire ctly under the surficial dep osits comprise the uppermost aquifer in the

site area. Groundwater occurs in a shallow alluvial aqu ifer overlying bed rock at the former

lead smelter site . Groundwater at the site moves pred ominantl y through the a lluvium

overlying the low-p ermeability Mancos Shale bedrock and discharges into the Animas River

to the east (DOE 1995).

In gravels above the bedrock , the hydraul ic conductivity is est imated to be 7 x 10"

centimeters per second (em/sec). In the co lluvium near th e base of Smelter Mountain ,

rech arge is primarily by run offfrom the mountain and by infiltrating precipitation . Sand

75-70510.00
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and gravel dep osits receive recharge from Lightner Cree k and the Animas River (DOE

1995).

3.3.4 Hy d rology

Site topography indicates that surface water drai nage via overland flow is directed to the

south and east toward the Animas River (USGS 1963b; UOS 1996). The annual mean

discharge rate of the Animas River approximately one mile upstream of the site is 823 cubic

feet per second (cfs) (USGS 1996). Upstream of the site area, the Animas River has a

drai nage area of approx imate ly 770 square miles (DOE 1995). The site lies within the

Animas River 100-year flood plain (BOR 1981).

3.3.5 M eteoro logy

The DLS site is located in a semiarid climate zone. The mean annual precipitation as totaled

from the Univers ity of Delaware (UD) database is 12.83 inches. The net annual

precipitation as calculated from precipi tation and evapotranspiration data obtained from the

UD database is 1.61 inches (University of Delaware, Center for Climate Resea rch,

Department of Geography 1986). The 2-year, 24-hour rain fall event for this area is 1.5

inches (Dunne, Thomas and Luna B. Leopo ld 1978).

4.0 ANALYTICAL DATA

4.1 DATA VALIDATION AND INTERPRETATION

The sample data collected during this focused SI were reviewed using the HRS guidelines for

ana lytical interpretation (Office of Federal Register 1990). As reported in the analyt ical results in

Tables 2 and 3, concentrations ofcontaminants in surfac e water and sediment samples, as noted by

a star (*), are determined to be significantly above backgrou nd based on the follow ing:

75·705 10.00
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(fthe upgradient analyte concentration is greater than its Sample Quantitation Limit (SQL),

and if the rele ase sample analyte concentration is greater than its SQL, three times greater

than the upgradi ent, and five times greater than the blank concentration.

If the upg rad ient analyte concentration is not grea ter than its SQL and if the rel ease

sa mple analyte concentration is greater than its SQL, greater than the upgrad ient SQL, and

five times greater than the blank analyte concentrati on.

All data analyzed by the CLP ULSA laboratories were validated by TechLaw, Inc. All data are

acceptable for use as qualified in the data val idation report . The complete data valid at ion report,

laboratory forms, and SQL calculations are located in Append ix C.

Results can also be qualified as estimated based upon two criteria . The first of the criteria is noted

by a J qualifier and indicates that the assoc iated numerical value is an estimated quantity because

quality control criteri a were not met. The presence of the analyte is considered reliable. The second

of the criteria is noted by brackets [ I and indicates that the associated numerical value was detected

below the Contract Required Detection Limit (CROL), but was detected at a level greate r than the

method detection limit and therefore is required by the CLP con tract to be qualifi ed as an estimate

by the laboratory. Analytes that were non-detect are noted by a U qual ifier following the detection

limit for that analyte.

All surface water and sed iment data were validated by TechLaw, Lakewood, Co lorado. Data

qualified with an R (all aqueous samples for antimony, arsen ic, and selenium) ind icate that the

analyte specific for that sample was rejected. Aqueous sample data for antimony, arse nic, and

selen ium were rejected due to the matrix spike being out of the acceptable range of detection.

Resampling is necessary to confirm the presence of the antimony, arsenic, and selenium.

As reported tn the analytica l result s for fish tissue samples in Tables 4 through 7, elevated

concentrations of contaminants, as noted by a star (*), are determined by sample co ncentration s

based on the following:

7; ·70510.00
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• [fthe sample concentrations are greater than the benchmarks for the surface water pathway

human food chain. These benchmarks include the U.S. Food and Drug Administration

Act ion Level (FDAAL), Reference Dose Screening Concentrations, or Cancer Risk

Screening Concentrations (EPA 1995).

Fish tissue results were statistically analyzed to determine if the downstream fish population

contained significantly higher concentrations of analytes than the background fish population. A

comparison between the means of the two populations was performed using a t-test for populati ons

with diffe rent standard deviations. The t-stati stic and degrees of freedom were compared to the

student-t distribution va lue Table for a 95% significance leve l. The test was used to prove or

disprove the hypothesis that the downstream fish population has metal conce ntrations equa l to or

greater than the upstream fish populatio n. All fish tissue data were validated by TechLaw,

Lakewood, Colorado. All data are acceptable for use as qualified in the data validat ion report. The

. complete data validation report and laboratory forms are located in Appendix C.

5.0 WASTE CHARACTERIZATION

The buried slag that rema ins along the west bank of the Animas River is approximately 25 feet thick and

covers approximately 15 acres (DOE 1995; UOS 1996). The vo lume of slag has been estimated at

approximately 200,000 cubic yard s of material. As a part of the DOE UMTRA, the slag was graded and

covered by a minimum of approximately 18 to 24 inches of clean backfill and approximately 6 inches of

topsoil. The area was vegetated with indigenous plant spec ies (DOE 1995). Build ing material, rubble and

bricks, and the smelter stack were removed as a part of the UMTRA by the DOE to the Bodo Canyon

disposal site, approximately 1.5 miles to the southwest of the site in a mountain valley near Bodo Canyon.

Durin g the UMTRA removal , the DOE sampled the bricks from the old smelter stack. The DOE indicated

the presence of Radium-226 concentrations in the brick material. However, durin g the UOS site

reconn aissance, foundation material, rusted metal beams, and old bricks were noted along the west bank of

the Animas River where slag outcrops were identified (UOS 1996) . The former raffinate ponds indicated

on Figure 2 were associated with the DOE UMTRA project and were approximately 3,000 feet downstream

of the DLS site at the approximate location of DLX-SW/SE-7. Raffinate, the waste so lution produced from

75·70510.00
F:\STAR1\Durango·Fish\Fin al.ARR\fish-txt.wpd:bas



URS Operating Services. Inc.
START, EPA Region VIII
Contract No. 68·W5·00J I

Durango Lead Smelte r ESVARR
Revision: 0

Date: O-H1998
Page 8 of J-J

the uranium-vanadium recovery process, was stored in evaporation ponds . Contaminated soils from these

ponds were removed and relocated by the DOE during the remedia l action (DOE 1995).

A total ofeleven slag samples were collected by MK-Ferguson Company in 1989 and exhibited the following

elements as the highest concentrations of all eleven samples: antimony (70 ppm); arsenic (480 ppm); barium

(8,100 ppm); coba lt (160 ppm); copper (5,400 ppm); lead (25,00 0 ppm); mercury (0.5 ppm); molybdenum

(150 ppm); urani um (233 ppm); vanad ium (9 10 ppm) (DOE 1995).

6.0 SURFACE WATER AND SEDIMENT PATHWAY

6.1 SURFACE WATER AND SEDIMENT SAMPLE LOCATIONS

Collocated surface water and sediment samp les were collected at nine locations along the Animas

River and at one location on Lightner Creek (Fig ure 2). A ll surface water and sedime nt samples

collected downstream of the site PPE were collected at approximate 0.10 mile or 500 foot spacings

from the previous sample location. The samp le locations and rat iona le are presented in Tab le I.

The background sample on the Animas River (DLX-SW/SE-OI) was collected from the west bank

of the river approximately 0.25 mile upstream of site influences. The MSIMSD was collected at the

background location. The background sample on Lightner Creek (DLX-LC-SW/SE-OI) was

co llected from approximately 0.60 mile upstream of the confluence of Lightner Creek and the

Animas River adjacent to the Best Western Motel parking lot. The samp le co llected from the site

probable point of entry (PPE) into the Animas River (DLX-SW/SE-02) was co llected from a point

immediately below the Smelter Rap ids. Sample DLX-SW/SE-03 was co llected from the west bank

of the Animas River approximately 55 yards downstream of the Smelter Rapids. Sample DLX

SW/SE-04 was collected from the west bank of the Animas River immediate ly acro ss the stream

from the Main Wastewater Treatment Plant Building. Sample DLX-SW/SE-05 was co llected from

the west bank of the Animas River ju st upstream and across the river from the Park Visitors Center.

Sample DLX-SW/SE-06 was coll ected from the west bank of the Animas River approximately 30

yards upstream of the City Park boat launch. Sample DLX-SW/SE--07 was collected from the west

bank of the Animas River from a location that is approximately 15 yards downstream of the City

75-70510.00
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Park boat launch. Sample DLX-SW/SE-08 was co llected from the west bank of the Animas River

from a location that is approximately 170 yards downstream of sample station DLX-SW/SE-07. The

most downstream sample location was DLX-SW/SE·09, which is located on the west bank of the

Animas River approximately 20 yards upstream of the Santa Rita Bridge. Each of the surface water

sediment sample locations downgradient of the site PPE was spaced approximate ly 500 feet from

the adjacent sample location.

6.2 SURFACE WATER AND SEDIMENT ANALYTICAL RESULTS

The surface water and sediment sample ana lytical results are reported in Tables 2 and 3. Laboratory

data and validation comments may be found in Appendix C, under separate cover.

Aluminum was detected at concentrations significantly above background in surface water samples

DLX-SW-02, DLX-SW-03, DLX-SW-05, DLX-SW-07, DLX-SW-08, DLX-SW-09, and DLX-SW-

10. Mercury was detected at a concentration significantly above background in sediment sample

DLX-SE-04, and silver was detected at a concentration significantly above background in sediment

samples DLX-SE-06 and DLX-SE-07.

6.3 FISH TISSUE SAMPLE LOCATIONS

Fish tissue samples were collec ted from both brown and rainbow trout at upgradient and

downgradient segments along the Animas River (Table I and Figure 1). It should be noted that these

fish tissue samples that were collected constitute a grab sample of the existing fish population and

may not account for migration of fish within the Animas River.

All fish collected for th is ESI were collected under State ofColorado Division of Wildlife scientific

collection license #97-0752. The fish were collected by emp loying an electro-shock method from

a 16-foot se lf-bailing raft . The raft was owned and operated the U.S. Bureau of Reclamat ion

Durango field office crew. The fish co llection areas were changed from the approved sample plan

locat ions because of the access requirements for the Bureau of Reclamation crew's boat. Fish tissue

samples DLX-BR-IA through DLX-BR- IF and DLX-RB-1A through DLX-RB-1F were collected

75-705 10.00
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from the upgradient (background) fish sampling reach , located between 7 and 9 miles upstream of

the site. Fish tissue samples DLX-BR-2A through DLX-BR-2F and DLX-RB-2A through DLX-R

2F were collected from the downgradient (potentially affected) fish sampling reach, located between

3.5 and 5.0 miles dow nstream of the site.

6.4 FISH TISSUE ANALYTICAL RESULTS

All fish tissue samples were compared on a statistica l basis as a grab fish populati on upgradi ent to

a grab fish populati on dow ngradient of the site. It is important to note that while these fish tissue

samples were collected from sampling reaches upgradient and downgradient, respectively, of the

site, it is the nature of fish to migrate ; hence, it can not be confirmed that these fish have lived their

entire lives either upgradient or downgradient of the site.

Duplicate fish tissue samp le results were comparative with litt le differences in inorganic

concen trations between the left and right fillets (Tab les 4 through 7).

A statistica l analysis was conducted on the inorganic fish tissue data to determine the range of

concent rations for each analyte in upstream and downstream tissue sampl es based upon a 95%

confidence level. The range of concentrations for upstream and downstre am tissue samples were

then compared to identi fy significant differences between upstre am and downstream fish tissue .

Tables 8 and 9 show the concentration ranges for upstream and downstream rainbow trout and brown

trout, along with the appli cable benchmarks for comparison. There wer e no elements detected in

fish tissue samples found to be statist ically significantly elevated.

6.5 ATTRIBUTION AND SURFACE WATER AND SEDIMENT PATHWAY TARGETS

The concentration of mercury (DLX-SE-04), while meeting criteria as significantly above

background, is potentially attributable to a more widespread problem arising from elevated mercury

concentrations in the southern Colorado mountains from area power plants (EPA 1991). Detections

ofaluminum in surface water samples are likely not attributable to the DLS site since aluminum was

not detected as a source contaminant.
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Mu nicipal drin king water for the city of Durango is supplied from surface wate r that is co llected

from the Florida and Animas Rivers and then is mixed and sup plied to the entire population of

Durango. The main surface wate r intake for the municipal supply is located a long the Florida River,

a separate watershed from the Animas River that flows to the south approximately five miles to the

east of the site (Figure I) . The municipal surface water intake on the Animas River, at 29th Street

in Durango, is located approximately two miles upstream of the site (Figure I) . Wate r from the

Animas River is used primari ly when there is a high dema nd on the mun icipal water suppl y,

generally duri ng the summer months (Durango Public Works 1996) .

The DLS site is located on the west banks of the Animas River. Contam inants from the bur ied slag

could potentially migrate to the surface water pathway where slag is exposed at the river bank and

where slag is expose d in dra inages leading to the Animas River (UOS 1996).

The Animas River is a recreational fishery (Colorad o Division of Wildl ife (C DOW) 1996). The

Colorado Department of Wildlife stocks the Anim as River with brown trout , rainbow trout, and

cutthroat trout. Native spec ies in the Ani mas River includ e the blue head sucker (that is most

abundant), flannel mouth sucker, mottl ed sculpin, and speck led dace. Occasionally the non-native

white sticker is identifi ed in the Animas. The stretch of the 'An imas from Lightner Creek (one mile

north of the site area) to Purple Cliffs (approx imately two and one- half miles downstream of the

DLS site) was used by approximately 6,200 anglers from Ap ril 1990 through Augus t 1990. The

fishing limit is two fish, 16 inches or longer (artific ial flies and lures only). Th e catch rate on this

st retch of the Animas is 0.75 fish per hour or 1.2 fish per angler per trip , or approximately 3,000

pounds per year (based on an estimate of 0.4 pounds per fish greater than or equa l to a l6- inch fish)

(CDOW 1996) .

The Anim as Rive r, a recreational water body, is used as a kayak course adjacent to the site area

(UOS 1996). The re are no private drinking water intakes identified along the Anim as River

downstream of the site (Durango Public Works 1996). There are no U.S. Department of the Interior

National Wetland Inventory (NWI) maps available for the Durango area; however, emergent riverine

wetland growth was identified during the site reconnaissance a long the I5-mile down stream targe t

distance limit. Approximately 2,094 feet or 0.40 miles of riparian emergent and scrub shrub wetland
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frontage were observed along the Animas River. This wetland extend s from an area immediat ely

downgradient of the approximate location of sample location DLX-SW/SE-3to an area immediately

upgradient of the Santa Rita Bridge. The next closest downgradient wetland frontage grouping was

located approximately one mile downstream of the DLS site at the Santa Rita Bridge and totaled

approximately 1,820 feet of frontage distance (URS Greiner 1997).

7.0 ADDITIONAL PATHWAYS

7.1 GROUNDWAT ER P ATHWAY

The DOE has documented 20 wells within a two-mile radius of the site, that serve approximately 47

people based on 2.35 persons per household in Durango (DOE 1995; U.S. Department ofCommerce,

Bureau of the Censu s (USDOC) 1990). The Colorado State Engineers Office has records of 90

household-use-only well permits (that serve approximately 211 peop le) comp leted to the alluvium

and bedrock within two to four miles of the site (Co lorado State Enginee r's Office 1996; USDOC

1990). While records for these wells exist, UOS attempted to sample the closest of these wells in

1996 for the Durango Lead Smelter Screening Site Inspection, on ly to discover that these residences

are all now supplied by municipal water from the Florida and Animas Rivers (Duran go Public Works

1996; UOS 1996). Development and utility pol icies for the city of Durango current ly prohibit the,
drilling of private wells within the city limits (Durango Public Works 1996).

7.2 AIR AND SOIL EXPOSURE PATHWAYS

Waste slag from the former smelter operation was buried on site dur ing the DOE UMTRA project.

Slag outcroppings were observed durin g the UOS site reconnaissance, but had minimal surface

exposure for air pathway consideration (UOS 1996). If contaminants migrated through the air

pathway, proximal targets include the total population,(12,430 people) of thecity of Durango, which

is situated within four miles of the site (USDOC) 1990). The nearest residences (approximately five

houses) are located on the east bank of the Animas River, approximately one-quarter ofa mile to the

east of the site. The site area was backfi lled with a minimum of 18 to 24 inches of clean backfill and

75-70510 .00
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another 6 inches of topsoil , and vegetated by the DOE during the UMTRA (CDPHE 1996). The

prevailin g wind direction is west-northwest down the river valley (DOE 1995) .

The DLS site is owned by the sta te of Colorado. The UMTRA was conducte d by the DOE. The

source area (slag) was covered with a minimum of 18 to 24 inches of backfill and ano ther 6 inches

of topsoil during the UMTRA. Slag outcroppings were identi fied du ring the UOS site

reconnaissance along the wes t bank of the Animas River (UO S 1996). Cu rrently, the state of

Co lorado plans to sell the southern port ion of the site (the location of the forme r raffinate ponds) to

the Bureau of Reclamati on for the installat ion of a pumping station as a part of the AnimasILa Plata

Wastewater Management Plan (Figure 2). The northern portion of the property (the former locat ion

of the uranium mill ta ilings and current location of buried lead smelter slag) is slated for purchase

by the city of Durango (CDPHE 1996).

Access to the site is restr icted by fencing and locking gates (UOS 1996) . Approximately 4,143

people reside within one mile of the site, of whom appro ximate ly 1,036 reside within the 0.25-mile

radius of influence (US DOC 1990). The Site Inspection (SI) conducted by UOS in 1996 indicated

elevated concentrations of copper, lead, manganese, and silver in resid ential soi ls sam pled in the

predomin ant downwind direction of the DLS site (UOS 1996).

Other poten tial targets includ e f ederally listed threatened or endangered species that may be

potentially present in La Plata County. These species include the black-footed ferret (endangered),

Knowlton's cact us (endange red), American peregrine falcon (endangered), bald eagle (th reatened),

Esk imo curlew (enda ngered), and the southwestern willow flycatche r (endangered) . Critical hab itat

for the Mexican spotted owl (threatened) occurs in La Plata County (USFWS 1996) .

7; -70; )0.00
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The DLS site is a former lead smelter and covers approximately IS acres on the west bank of the Animas

River. A Site Inspection (SI) conducted by vas in 1996 concluded the potential for vanadium and zinc

'contamination was a viable threat and that further sampling was necessary. Detections from the previous

SI were not reported in this ESI and releases observed in the previous SI were not confirmed or documented

again in the completion of this ESI. There were no observedreleases within 0.4 miles downstream of the

DLS site. At 0.4 miles downstream, mercury was detected as an observed release; however, airborne

mercury is a common problem in this area .

Co ntaminants from the buried slag cou ld potentially migrate to the surface water pathway where slag is

exposed at the river bank and where slag is exposed in drainages leadin g to the Animas Rive r.

There are no private drinking water intakes identified along the Animas River downstream of the site. The

Animas River is a recreational fishery and is stocked by the Colorado Division of Wildlife with brown trout,

rainbow trout, and cutthroat trout. Native species in the Animas River include the blue head sucker (that is

most abundant), flannel mouth sucker, mottled scu lpin, and speck led dace. The catch rate on this stretc h of

the Ani mas is 0,75 fish per hour or 1.2 fish per angler per trip, or approximate ly 3,000 pounds per year

(based on an estimate of 0.4 pounds per fish greater than or equal to a 16-inch fish).

The Animas River, a recreational water body, is used as a kayak course adjacent to the site area. There are

no NWI maps available for the Durango area; however, emergent riverine wetland growth was identified

during the site reconnaissance along the 15~mile downstream target distance limit. Approximately 2,094 feet

or 0.40 miles of riparian emergent and scrub shrub wetland frontage were observed along the Animas River.

Approximately 2,094 feet or 0.40 miles of riparian emergent and scrub shrub wetland frontage were observed

along the Animas River. This wetland started immediately downgradient of the approximate location of

sample location DLX-SW/SE-3 and ended immediately upgradient of the Santa Rita Bridge.

A statistical analysi s was conducted on the inorganic fish tissue data to determine the range of concentrations

for each analyte in upstream and downstream tissue samples based upon a 9S % confidence level. The range

of concentrations for upstream and downstream tissue samples were then compared to identify sign ificant

75-70510,00
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differences between upstream and down stream fish tissue, along wit h the app licable benchmarks for

comparison. There were no elements detected in fish tissue samp les found to be stat istically significantl y

elevated.
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Matrix Sample # Location Rationale

DLX-SW- I Collected from the west bank of the Document background conditions
Surface Water MSIMS D Animas River, approximately 0.25 along the Animas River. The

Samples miles upstream of the site PPE. MSIMS D collected to test the
precision of lob analytical methods,

DLX-LC- SW-I Background sample collected from Document background condit ions on
Lightner Creek approx imately 0.60 Lightner Creek before it discharges
mile upstream from confluence with into the Animas River .
Animas River.

DLX-SW-2 Collected from the west bank of the Test for potentia l sit e impacts to
Animas River at the site PPE, Animas River wetlands and fishery.
immed iately below Smel ler Rapids.

DLX-SW-3 Co llected from the west bank of the Test for extent of s ite impacts to
Animas River approximately 55 yards Animas River wet lands and fishery .
downstream of Smelter Rapids.

DLX-SW-4 Collected from the west bank of the Test for extent of s ite impacts 10

Anim as River at the Waste Water Animas River wetlands and fishery .
Treatment Plant.

DLX-SW-5 Collected from the west bank of the Test for extent of s ite impacts to
Animas River at the Park Vis itors Animas Rive r wetlands and fishery.
Ce nter.

DLX-SW-6 Collected from the west bank of the Test for exten t of s ite impacts to
Animas River approximately 30 yards Anim as River wetlands and fishery .
upstream of the City Park boat launch.

DLX -SW-7 Collected from the west bank of the Test for extent of s ite impacts to
Animas River appro ximately 15 yards Animas River wet lands and fishery.
downstream of the City Park boat
launch .

DLX-SW-8 Collected from the west bank of the Test for extent of s ite impacts to
Anim as River approximate ly 500 feet Animas River wetlands and fishery.
downstream of the samp le point DLX-
SW-07.

DLX-SW-9 Collected from the west bank of the Test for extent of site impacts to
Anim as River approximately 20 yards Animas River wetlands and fishery.
upstream of the San ta Rita Bridge.
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DLX-SE-I Co llected from the west bank of the Document background conditions
Sed iment (MSIMSD) Ani mas River, approximately 0.25 along the Animas River. The
Samples miles upstre am of the site PPE. MS/MSD collected to test the

precision of lab ana lytical methods .

DLX-LC-SE-I Background sample collected from Document background conditions on
Lightner Creek, approximately 0.60 Lightner Creek befo re it discha rges
mile upstream from confluence with into the Animas River.
Animas River.

DLX-SE-2 Collected from the west bank of the Test for potentia l site impacts 10

Animas River at the site PPE Animas River wet lands and fishery .
immediately below Smeller Rapids .

DLX-S E-3 Co llected from the west bank of the TeSI for extent of site impacts to
Anima s River approximately 55 yards Animas River wet lands and fishery.
downstream of Smelter Rap ids.

DLX-SE-4 Collected from the west bank of the Test for extent of site impacts 10

Animas River at the Waste Water Animas River wetlands and fishery.
Treatment Plant.

DLX-SE-5 Co llected from the west bank of the Test for extent of site impacts to
Animas River at the Park Visitors Animas River wetlands and fishery.
Center.

DLX-SE-6 Coll ected from the west bank of the Test for extent of site impacts to
Anim as River approximately 30 yards Animas River wetlands and fishery.
upstream of the City Park boat launch .

DLX-SE·7 Collected from the west bank of the Test for extent of site impacts to
Animas River approx imately 15 yards Animas River wetlands and fishery.
downstream of the City Park boat
launch .

DLX-SE-8 Collected from the west bank of the Test for extent of site impacts to
Anim as River approx imate ly 500 feel Animas River wet lands and fishery.
downstream of DLX-SE-07 .

DLX-SE-9 Collected from the west bank of the TeSI for exlent o f site impacts to
Animas River appro ximately 20 yards Animas River wetlands and fishery.
upstream of the Santa Rita Bridge.
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Brown Trout
DLX -BR- IA Background brown trout fish tissue Establish background values for fish

Fish Tissue
sample collecled from the Animas tissue on the Anim as River.

Samples
River approx imately 7.0 to 9.0 miles
upstream of the DLS site.

DLX-BR-IB Background brown trout fish tissue Estab lish background values for fish
samp le collected from the Animas tissue on the Animas River.
River approximately 7.0 to 9.0 miles
upstream of the DLS site.

DLX-B R-I C Background brown trout fish tissue Establish background values for fish
sampl e collected from the Animas tissue on the Animas River.
River app roximately 7.0 to 9.0 miles
upstream of the DLS site.

DLX-BR-ID Background brown trout fish tissue Establish backgroun d values for fish
sample co llected from the Anim as tissue on the An imas River.
River approximately 7.0 to 9.0 miles
upstream of the DLS s ite.

DLX-BR- IE Background brown trout fish tissue Estab lish background values for fish
sampl e co llected from the An imas tissue on the Anim as River.
River approximately 7.0 10 9.0 miles
upstream of the DLS site.

DLX-BR-IF Background brown trout fish tissue Establish background values for fish
sample collected from the Animas tissue on the Animas River.
River approximately 7.0 to 9.0 miles
upstream of the DLS site.

DLX-B R-2A Brown trout fish tissue sample Test for bioaccumulat ion of metals
(MSIMSD) collected from the Animas River in fish uss ue from An imas River

between 3.5 to 5.0 miles downslream fish species downstream of the site
of the site PPE . PPE.

DLX-BR-2B Brown trout fish tissue samp le Te st for bioaccumul at ion of metals
co llecled from the Anim as River in fish tissue from An imas River
between 3.5 and 5.0 miles downstre am fish spec ies downstream of the site
of the s ite PPE. PPE.

DLX-BR-2C Brown trout fish tissue sample Tesl for bioaccurnulation of metals
collected from the Anim as River in fish tissue from Animas River
between 3.5 and 5.0 miles downstream fish species downstrea m of the s ite
of the site PPE. PPE.

DLX-BR-2D Brown trout fish tissue sample Test for bioaccu mulation of metals
collected from the An imas River in fish tissue from An imas River
between 3.5 and 5.0 miles downstream fish species downstream of the site
of the site PPE. PPE.
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Brown Trout
DLX· BR-2E Brown trout fish tissue samp le Test for bioaccumulation of metals

tissue sample
collected from the An imas River in fish tissue from Animas River
between 3.5 and 5.0 miles fish species downstream of the site

(co ntinued)
downstream of the site PPE. PPE.

DLX-BR-2F Brown trout fish tissue samp le Tes t for bioaccumulation of metals
collected from the An imas River in fish tissue from Animas River
between 3.5 and 5.0 miles downstream fish species downstream of the s ite
of the s ite PPE. PPE.

Ra inbow Trout
DLX-RB- IA Background rainbow trout fish tissue Establish background values for fish

Fish Fillet
sample co llected from the Anim as tissue on the Animas River.

Samples
River between approx imate ly 7.0 to
9.0 miles upstream of the DLS site.

. DLX·RB- IB Backgrou nd rainbow trout fish tissue Estab lish background values for fish
sa mple collected from the Animas tissue on the Animas River.
River between approximately 7.0 and
9.0 miles upstream of the DLS site.

DLX-RB-IC Backgro und ra inbow trout fish tissue Estab lish background values for fish
sampl e co llected from the An imas tissue on the Animas River.
River between approxi mately 7.0 and
9.0 miles upstream of the DLS site.

DLX-RB-lD Background ra inbow trou t fish tissue Establish background values for fish
sample collected from the Ani mas tissue on the Animas River.
River between approx imate ly 7.0 and
9.0 miles upstre am of the DLS site.

DLX-RB -I E Backgro und rainbow trout fish tissue Establish background values for fish
samp le co llected from the An imas tissue on the Animas River.
River between app roximate ly 7.0 and
9.0 miles upstream of the DLS site.

DLX-RB- IF Background rainbow trout fish tissue Estab lish background values for fish
sample co llected from the Animas tissue on the Animas River.
Rive r between approximately 7.0 and
9.0 miles upstream of the DLS site.

DLX-RB-2A Rainbow trout fish tissue sample to be Test for bioaceumulat ion of metals
(MSIMS D) co llect ed from the Animas River in fish tissue from Animas River

between 3.5 and 5.0 miles fish spec ies downstream of the si te
downstream o f the site PPE. PPE.

DLX-RB -2B Rainbow trout fish tissu e sample Test for bioaccumul ation of metals
collected from the Anim as River in fish tissue from An imas River
between 3.5 and 5.0 miles down stream fish species downstream of the s ite
of the site PPE . PPE.
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Revision. 0

Date: 0-4 / 1998
Page :!5 00-4

Matrix Sample # Location Rationale .

Rainbow Trou t
DLX-RB-2C Rainbow trout fish tissue sample Test for bioaccumulation of metals

tissue sample
collected from the Animas River in fish tissue from Animas River
between 3.5 and 5.0 miles downstream fish species downstream of the sire

(continued)
of the site PPE. PPE.

DLX-RB-2D Rainbow trout fish tissue sample Test for bioaccumulation of metals
co llected from the Animas River in fish tissue from Animas River
between 3.5 and 5.0 miles downstream fish species downstream of the s ite
of the site PPE. PPE.

DLX-RB -2E Rainbow trout fish tissue sample Test for bioaccumulation of metals
collected from the Animas River in fish tissue from Animas River
between 3.5 and 5.0 miles fish species downstream of the site
downstream of the site PPE. PPE.

DLX-RB-2F Rainbow trou t fish t issue sample Test for bioaccumulation of meta ls
collected from the An imas River in fish tissue from Animas River
between 3.5 and 5.0 miles fish species downstream of the s ite
downstream of the site PPE. PPE.

Surface Water DLX-SW- IO Surface water duplicate of DLX-SW- Quality Assurance sample to
and Sediment 8. docum ent the ab ility to collect

QAlQC Samples collocated samples in the field.

DLX-SW-l l Rinsate Blank from sediment sampling Document thoroughness of
equipment. decontamination process.

Fish tissue DLX-BRRB-! Rinsate Blank from fish tissue Docum ent thoroughness of
Species QAlQC sampling equ ipment. decontamination process.

Samples

DLX-BR- IFD Duplicate background brown trout fish Document the ability to co llect
Brown Trout tissue sample collected from·the collocated samples from fish tissue

Dupli cate An imas River between 7.0 and 9.0 and to test for the variabi lity of
miles upstream of the DLS site. metals bioaccumulation from the left
Duplicate ofDLX-B R- IF. to right ha lves of the fish. Estab lish

background values for fish tissue on
the Animas River.

DLX-BR-2FD Dupli cate brown trout fish tissue Document the ability to collect
Brown Trout sample collected from the Animas collocated samples from fish tissue

Duplicate River between 3.5 and 5.0 miles and to test for the variability of
downstream of the s ite PPE. Duplicate meta ls bioaccurnulation from the left
of DLX-BR-2F. to right halves of the fish. Test for

bioaccumulation of metals in fish
tissue from Animas River fish
species downstream of the site Pl' E.

75-705 10.00
F:\START\Durango-Fish\F inaI.ARR\fish-txt.wpd.bas
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URS Operating Services. Inc.
START. EPA Region VIII
Contra ct No. 68-W5-003 1

TABLE 1
Sample L oca tio ns and Rationale

(con tinued)

Durango l ead Smelter ESlIARR
Revision: 0

Dale: 04/1998
Page 26 of 34

Matrix Sample # Location Rationale

DLX-RB- lFD Duplicate background rainbow trout Document the abi lity to collect
Rainbow Trout fish tissue sample collected from the co llocated samp les from fish tissu e

Fish Tiss ue Duplicate An imas River between approximate ly and to test for the variability of
QNQC Samples QNQC Samp le 7.0 to 9.0 miles upstr eam of the DLS metal s bioaccum ulation from the left

(continued) site. Dupl icate of DLX-RB- l F. to right halves of the fish . Estab lish
background values for fish tissue on
the Animas River.

DLX -RB-2FD Duplicate rainbow trout fish tissue Document the abi lity to collect
Rainbow Trout sample collected from the Ani mas co llocated samples from fish tissue

Duplicate River between 3.5 and 5.0 miles and to test for the variabi lity of
QNQC Sample downstream of the site PPE. metal s bioaccumu lat ion from the left

Duplicate of DLX-RB-2F. to right halves of the fish. Test for
bioacc umulation of metals in fish
tissue from Animas River fish
species downstream of the site PPE .

75-70510.00
F:\STAR1\Durango-Fish\Final.ARR\fish-rxt, \\ lid:bas

•





URS Operating Serv ices, Inc.
START, EPA Region VIII
Contract No. 68·W5-003 1

TAnLE3
SedimentSample Inorganic Analytical Results

Dnrango Lead Smelter - Animas Rive r a nd Lightncr C reek
Concentrations in mg/kg (ppm) - October 1997/Casc Number 25768

Durango Lead Smeller ESI/ARR
Revision: 0

Dale: 041 1998
Page 28 orJ 4

-r

-
Sample No.: MHDJ20 M HDJ21 MHDJ22 . MHDJ23 MHDJ24 MIIDJ25 MHDJ26 MI1DJ27 MHDW23 MI1DW24
Sample 10: DLX-SE-OI DLS-LC-SE-OI DLX-SE-02 . DLX-SE-03 DLX-SE-04 . '. DLX-SE-05 DLX-SE-06 DLX-SE-07 DLX-SE-08 DLX-SE-09
Sample Location: Animas River Lightner Creek Animas •. . .Animas River Animas River . An imas River Animas River Animas River Animas River Animas River

Background Background River at approximately 55 at Waste Water at Park upstream of downstream of approximately 500 feet approximately 20
PPE yards downstream Treatment pl:mt Visitors Cente r city park boat city park boat downstream of DLX- yards upstream of

ofPPE launch la unch SW-07 Snnt Rita Bridge
,

Aluminum (AI) 5,I20 J (3. 1) 4,90 0 J (2.9) 3,960 J 4,650 J 5,270 J 4,900 J 5,660 J 5,030 J 6,270 J 6,190 J
Antimony . (Sb) 1.3 UJ (1.3) 1.2 UJ (1.2) 1.2 UJ l.l UJ 1.3 UJ 1.3UJ 1.7 UJ 4.5 UJ 1.3 UJ 1.2 UJ
Arsenic (As) 7.6 J( 1.l) 4.8 J (1.0) 9.5 J

,
10.2 J 2.6 J7.6 J 6.9 J [1.9]1 6.5 J 3.8 J

Bari um (00) 133 (0.16) 180 (0.15) 1I I I I I 124 177 118 122 159 146
Beryllium (Oe) (0.44] (0.03) [0.51] (0.03) (0.40] [0.44] [0.47] [0.47] [0.46] 10.48] [0.54] [0.56]
Cadmium (Cd) 2.5 (0.08) [0.75] (0.08) 2.2 2.1 2. 1 1.8 1.7 2. 1 2.5 2.5
Calcium (Co) 34,200 (1.3) 39,800 ( 1.2) 17,300 20,000 23,300 27,900 9,630 20,800 20,300 20,200
Chromium (Cr) 5.2 (0.19) 6.4 (0. 18) 4.7 4.5 5.2 5.2 5.3 4.8 5.9 6.2
Cobalt (Co) [6.7] (0.30) [5.7] (0.28 ) [6.2] [7.6J [7.3] [7.4] [7.8] [7.3] [8.2] [8.2]
Copper (Cu) 66.0 J (0.3) 23.7 J (0.28) 34 .7 J 5 1.0 J 52.2 J 72.8 J 50.2 J 76.5 J 82.2 J 8\.4 J
Iron (Fe) 14,500 (3.2) 16,200 (3.0) 14,900 13,800 16,200 14,700 14,900 15,400 17, 100 16,900
Lead (Pb) 175 (0.49) 17.0 (0.46) 89.7 144 132 145 142 187 23 1 2 14
Magnesium (Mg) 3,750 (2.0) 8,690 ( 1.9) 5,630 4,660 5,440 4,960 3,340 4,190 4,53 0 4,960
Manganese (Mn) 1,1 20 (0. 11) 168 (0.10) 1,070 1,350 993 1,220 1, 190 1,450 1,460 1,230
Merc ury (Hg) [0.07J (0.07) 0.06 U (0.06) [0.09] 0.06 U * 0.37 (0.07) 0.07 U 0.06 U 0.07 U 0.07 U 0.06 U
Nickel (Ni) 11.0 (0.35) 17.2 (0.30) 10.2 10.6 11.9 11.9 [8.5] [9.4] [9.9] 11.0
Potass ium (K) [1,100] (3.9) 1,690 (3.6) [981] [1,090] [1,220] [1,240] [1,100] [1,100] [1,240] 1,300
Selenium (Si) 0.63 U (0.63) [0.81] (0.58) 0.57 U 0.55 U 0.61 U 0.65 U 0.60 U 0.65 U 0.63 U 0.57 U
Silver (Ag) [1.7] (0.22) [0.83] J (0.20) [0.97] J [1.3] 4.2 [ 1.8] * 6.3 (0.21) * 5.5 (0.23) [2.1] 4.8
Sodium (No) [189] (25.4) [2 10] (23.6) [293] [ 162] [ 152] [283] [143] [210] [202] [43 5]
Thallium (T I) 0.79 U (0.79) 0.74 U (0.74) 0.72 U 0.69 U 0.77 U 0.81 U 0.75 U 0.82 U 0.79 U 0.72 U
Vanadium (V) 19.2 (0.38) 17.1 (0.36) 21.0 14.3 19.2 16.4 15.0 16.0 17.0 17.4
Zinc IZn) 50210.22) 118 10.20) 494 484 396 425 4 17 . 530 607 649. .

J • The associated numerical value is an estimated quantity because quality control criteria were not met. Presence of the analyse is reliable.
U - The analytc was not dctccled abov e the CRDL
[I - The associated numerical value was detected below the CRDL, bul greater than the meth od dete ctio n limit and is therefore an estimate (qualified by laboratory)
() - Sa mple Quanti tatio n Limit* - An elevation concentration as defined in section 4. I.
75-70510.00
F:ISTARnourango- Fish\F inal.ARRlfish-txt,wpd:bas



URS Operating Services. Inc.
. START. EPA Region VII I

Contract No. 68·W5-003 1

TAllLE4
Upstream Fish Tissue Analytical Results-Brown Trout

Animas River
Concentrations in mg/I<g (ppm) - October 1997

Durango Lead Smeller ESI/AR R
Revision: 0

Date: 0411998
Page 29 01'34

Sample No.: Reference Upstream DLX-BR-IA DLX-BR-IB DLX-BR-IC DLX-BR-ID DLX-BR-IE DLX-BR-IF DLX-BR-I FD (dup.)
Species/Sex: Brown Trout Tissue Brown Trou Uma le Brown Tro uUmale Brown T rout/male Brown Trout/male Brown TrouUfemnle Brow n TrouUmnle Brown TrouUmale
Standard Length: Value Range 34 .5 em 32.0 em - 31.0 em 38.5 em 36.0 em 47.0 em 47 .0 em
Total Le ng th : (95% Co nfid ence 38.0 em 36 .0 em 35.Cem 42.0 em 40.0 em 42.5 em 42 .5 em
T ota l We ight: Interval) I Ib 4.75 oz IlbO.150z 13.4 oz I Ib 11.0 oz I Ib 5.8 oz 21 b12.80z 2 Ib 12.8 oz
Fillet Weight : 6.15 oz 3.850z 3.250:': 6.700z 4.55 0z 6.40oz 5.150z

-Alu minu m (AI) -- 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
Antimony (S b) -- 6.0 U 6.0U 6.0 U 6.0 U , 6.0 U 6.0 U 6.0 U
Arsenic (As) 10.0 U 10.0 U 10.0 U 10.0 U

I
10.0 U 10.0 U 10.0 U-- •

Barium •(Ba) -- 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Bery llium (Be) -- 0.20 U 0.20 U 0.20 U 0.2 0 U 0.20 U 0.20 U 0.20 U
Cad mium (Cd) -- 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0. 50 U
Ca lcium (Ca) 68 .6·86.9 86.3 76.9 9~.9 64 .8 63.0 75.8 78. 5
Ch romium (Cr) -- 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Cobalt (Co) .. 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Copper (Cu) .. 2.0 U 2.0 U 2.0U 2.0 U 2.0 U 2.0 U 2.0 U
Iron (Fe) 5.5 - 7.7 [6.8] [3.6] [(; .4] [8.2] [7.3 ] [7.3] [6.4]
Lead (Pb) -- 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
Magnesi um (Mg) 254·302 303 304 319 257 229 263 27 1
Ma nganese (Mn) 0.49 - 0.52 1.0 U 1.0 U [0.55] 1.0 U 1.0 U 1.0 U 1.0 U
Mercury (lIg) 0.01 7 - 0.063 0.051 J 0.033 UJ 0.0::3UJ 0.077 J 0.086 J o.ori.ui 0.03 3 UJ
Nicke l (N i) .- 4.0 U . 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U
Potassium (K) 4,329 • 4,6 48 4,4 20 4,550 4,320 4,580 4,250 4,490 4,530
Selenium (Si) -- 20 .0 U 20 .0 U 20.0 U 20.0 U 20 .0 U 20 .0 U 20.0 U
Silver (Ag) -- 1.0 U 1.0 U 1'.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Sodium (Na) 222·308 [27 8] [201 J [20 1] [278 ] [312J [355] [2271
T ha llium (TI) .. 200 U 200 U 200 U 200 U 200 U 200 U 200 U
Vanadium (V) -. 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Zinc (Zn) 2.5 - 3.2 3.7 2.9 3.3 2.7 2.4 2 .8 2.4-

J ~ The associated numerical value is an estimated quantity because quality control criteria were not mel. Presence of the analytc is reliable.
U • The analyte was not detected above the CRDL . .
[) • The associated numerical value was detected below the CRDL, but greater than the method detection limit and is therefore an estimate (qualified by laboratory)

75·70510.00
F:ISTARliDurango-FishlFinal.ARRlfish-txt,wpd:bas



URS Operating Services. Inc.
START, EPA Region VIII
Contract No. 68·W5·0031

TABLES
Upstream Fish Tissue Anal tic: Results-Rainbow T rout

Animas River
Conccutr utious in mg/"g ("pm) - October 1997

Durango Lead Smeller ESIIARR
Revision: 0

Dale: 04/1998
Page 30 oD4

--- .
Sample No.: Reference Upstream DLX-RB-IA DLX-RB-IB DLXcRB-IC DLX-RB-ID DLX-RB- IE DLX-RB-IF DLX-RB-I FD (dup.)
Species/Sex: Rainbow T rout Rainbow TrouUfemale Rainbow/female Ra; lOW Jale Rainbow/female Rainbow/female Rainbow/female Rainbow/female
Standard Length: Tissue Value Range 35.0 em . - 36 .5 em .c.c . 35.0 em 35. 5 em 35 .5 em 35.5 em
Total Length: (95% Confidence 37.5 em 40.5 em 37.C em 38 .5 em 38 .5 em 39 .0 em 39.0 em
Total Weight: Interval) lib 6.5 oz I Ib 9.55 oz 1 ", 7.7 .IZ I Ib 5.85 oz 2 III 6.8 oz I III 3.7 oz I III 3.7 oz
Fi llet Weight: • 5.7 oz 8.25 OZ ' .1 0 5.4 oz 6.250z 2.550z 1.8 oz
Al uminum (AI) -- 10.0 U 10.0 U 10.0 U 10.0 U ." 10.0 U 10.0 U 10.0 U
Antimony (Sb) -- 6.0 U 6.0 U ;.C1 6.0 U 6.0 U 6.0 U 6.0 U

/
10.0 UArsenic (As) -- 10.0 U 10.0 U . J .O~ 10.0 U ! 10.0 U 10.0 U

Barium (Ba) -- 1.0 U 1.0 U 1.0 U 1.0 U , 1.0 U 1.0 U 1.0 U
Beryllium (Be) -- 0.20 U 0.20 U 20 . 0.20 U 0.20 U 0.20 U 0.20 U
Cadmium (Cd) -- 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U ' 0.50 U 0.50 U
Calcium (Ca) 71.3 - 101.1 84.4 92 .5 ~ 7.1 121 96 .5 74.2 77.7
Chromium (Cr) -- 1.0 U 1.0 U .o1 1.0 U 1.0 U 1.0 U 1.0 U
Cobalt (Co) -. 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Copper (Cu) -- 2.0 U 2.0 U .0 1 2.0 U 2.0U 2.0 U 2.0 U
Iron (Fe) 5.8 -7.1 [5.0] [6.8] 1.7.J~ [7.3] [6.4 ] [5.9] (6.4 ]
Le ad (Pb) -- 5.0 U 5.0U 5.0 U. 5.0 U 5.0U 5.0 U 5.0 U
M agnesium (Mg) 268 - 274 274 263 274 274 273 274 269
Manganese (Mn) 0.49 - 0.71 1.0 U 1.0 U [v.81 J 1.0 U [0.83] 1.0 U [0.56]
Mercury (lIg) 0.0 17 - 0.036 0.041 J 0.033 UJ 0"23 III 0.033 ui 0 .0)) UJ 0.043 J 0 .035 J
Nickel (Nil .- 4.0 U 4.0 U .'J! 4.0 U 4.0 U 4.0 U 4.0 U
Po tass ium (K) 4. 140 • 4.53 1 4,630 4.050 4,f.i1 0 4,230 4,450 4,680 4,300
Selenium (Si) .- 20 .0 U 20 .0 U - 1 0 I ' 20.0 U 20 .0 U 20.0 U 20.0 U
Sil ver (Ag) -. 1.0 U 1.0 U ;')1 1.0 U 1.0 U 1.0 U 1.0 U
Sodium (Na) 204 - 264 [215] [213] [221] [235] [324] [204] [227]
Thallium (TI) " 200 U 200 U 00 I 200 U 200 U 200 U 200 U
Vanadium (V) .- 1.0 U 1.0 U .. 0 U 1.0 U 1.0 U 1.0 U 1.0 U
Z inc (Zn) 3.2-3 .5 2.9 3.2 ':' 5 3.4 3.7 3.4 3.3::.:.-

J - The associated numerical value is an estimated quantity because quality control criteria were not met. Presence of the ana.f.e ;, reliable.
U • The analyte was not detected above the CRDL
[J • The associated numerical value was detected below the CRDL, but greater than the method detection limit and is therefor alle male (qualified by laboratory)

75·70 5 10.00
F:ISTARnourango·Fish\Final.ARR\fi sh-txt.wpd:bas



UI(SOperating Services. Inc.
START. EPA Region VIII
Contract No. 68-W5-0031

TABLE 6
Downstream Fish Tissue Analytical Results-Brown Trout

Animas River
Concentrations in mg/kg (ppm) - October 1997

Durungc Lcud Smelter ESt/AIm
Revision: 0

n ate: 04/199K
Pagc3 1ofJ4

Sample No.: Reference Downstream DLX-BR-2A DLX -BR-2B DLX-BR-2C DLX-BR-2D DLX-BR-2E . DLX- BR-2F DLX-BR-2FD (dup.)
Species/Sex: Brown Trout Tissue Brown Brown Trout/female Brown Trout/male Brown Trout/female Brown Trout/female Drown Trout/male Brown Trout/ma le
Standard Length: Va lue Range Trout/female 41.5 em 38.0 em 40.0 em 44.0 em 47.5 em 47.5 em
Tota l Length: (95% Confidence " 41.5 em 45.5 em : 42.5 em 44.0em 47.0 em 51.5 em 51.5 em
Tota l Weight : Interval) 45.5 em 21b J.3 oz 1 Ib 13.9 oz 2 II.> 2.65 oz 3 Ib 9.8 oz 4 lb 4.0 oz 4 lb 4.0 oz
Fi llet Weight: 2 Ib 6.25 oz 9.20 0z . 7.30 oz 8.30 0z 10.950z 7.050z 6.00z

10.4 oz ..
Aluminum (AI) -- 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
Antim ony (Sb ) -- 6.0 U 6.0 U 6.0U 6.0 U r 6.0 U 6.0 U 6.0 U

IArsenic (As ) 10.0 U 10.0 U 10.0 U 10.0 U
,

10.0 U 10.0 U 10.0 U-- ,
Barium (ll a) -- 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Berylliu m (Be) -. 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
Cadm ium (Cd) -- 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Calcium (C a) 76.8 - 212.9 110 229 3 12 130 57.1 89. 5 86 .3
Ch ro mium (Cr) -- 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Co bal t (Co) -- ·1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Copper (Cu) -- 2.0U 2.0 U 2.00 2.0 U 2.0 U 2.0 U 2.0 U
Iron (Fe) 5.4 - 7.8 [7.3] [9. 1] [5.0J [5.9] [5.0] [8.2] [5.9]
Lea d (Pb) .- 5.0U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
Magnesium (Mg) 251 - 288 274 256 274 3 19 256 241 267
Manganese (Mn) 0.48 - 0.57 1.0 U [0.67] 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Mercu ry (lIg) 0.044 - 0.073 0.039 J 0.047 J 0.057 J 0.051 J 0.10 J 0.057 J 0.06 1 J
Nicke l (N i) -- 4.0U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U
Potassium (K) 4,264 - 4,796 4,830 4,300 4,7:0 4,760 4,400 3,870 4,820
Selenium (Si) -- 20.0 U 20.0 U 20 .'c U 20.0 U 20 .0 U 20.0 U 20 .0 U
Silver (Ag) -- 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Sodi um (Na) 245 - 309 [3 15] [232] [255] [340] [224] [270] [303 ]
Thalli um (1'1) .- 200 U 200 U 200 U 200 U 20U U 20U U 2UO U
Va nadium (V) .- 1.0 U \,0 U \,0 U 1.0 U \, 0 U 1.0 U \,0 U
Zinc (Z n) 2.5 - 3.9 3.7 5.0 2.9 3.0 2.5 2.8 2.3

J • The associated numerical value is an estimated quantity because qualitycontrol criteria were not mel. Presence of the analyte is reliable.
U • The analyte was not detected above the CRUL .
[ ) • The associated numerical value was detected below the CRDL, but greater than the method detection limit and is therefore an estimate (qualified by laboratory)

75·70510.00
F:ISTARTlDurango-FishIFinal.ARR\fish-txl.wpd:bas



URS Operat ing Services, Inc.
START, EPA Region VIII
Contract No . 68-W5 -003 1

TABLE7
Downstream Fish Tissue Analytica l Results-Rai nbow T rout

Animas River
Concentrations in mg/kg (ppm) - October 1997

Durnngo Lead Smelter ES I/ARR
Revision: 0

Date: 0411998
Page 32 01'34

Sample No.: Reference DLX-RB-2A ..
DLX-RB -2B DLX- EB-2C DLX-RB-2D DLX-RB-2E DLXcRB-2F DLX-RB-2FD (dup.)

Species/Sex: Downstream Rain bow Trout/female Rainbow Trout/male Rainbow Trout/male Rainbow Rainbow Trout/male Rainbow Trout/male Rainbow Trout/mnle
Standard Length: Rainbow Trout 38.3 cm 31.5 em 37.0 em Trout/female 39.5 cm 40.0 em 40.0 em
Total Length: Tissue Value Range 42.5 em . . 35 .0·cm 41.0 em 30.0 em 43.0 em 44.0 cm 44.0 CIII

Total Weight: (95% Confidence I Ib 8.455 oz I Ib 4.2 oz I Ib 12.95 oz 33,5clII 1 lb 5.1 oz 2lh2.loz 2 lb 2.1 oz
Fillet Weight: Interval) 6.10 oz 4.850z 8.4C oz 15.40oz 6.30z 5.750z 4.0 oz

4,90 oz
Aluminum (AI) -- 10.0 V 10.0 V 10.0 V 10.0 V 10.0 V 10.0 V 10.0 V .
Antimony (Sb) -- 6.0 V 6.0V 6.0 V 6.0 V 6.0 U 6.0 U 6.0 V
Arsenic (As) -- 10.0 V 10.0 V 10.0 V 10.0 V 10.0 V 10.0 V 10.0 V
Barium (Ba) -- 1.0 V 1.0 V 1.0 V 1.0 V 1.0 V 1.0 U 1.0 V
Beryllium (Be) -- 0.20 V 0.20 U 0.20 V 0.20 V 0.20 V 0.20 V 0.20 lJ
Cadmium (Cd ) -- 0.50 V 0.50 V O.SO V 0.50 V 0.50 V 0.50 V 0.50 U
Ca lcium (Ca) 82.7 - 140.7 126 72.3 107 191 84.1 108 93.5
Chromium (Cr) -- 1.0 V 1.0 V 1.0 U 1.0 V 1.0 V 1.0 U 1.0 U
Cobalt (Co) .. 1.0 lJ 1.0 V 1.0 V 1.0 U 1.0 V 1.0 lJ 1.0 U
Copper (Cu ) .. 2.0 V 2.0 V 2.0 lJ 2.0 lJ 2.0 lJ 2.0 U 2.0 lJ
Iron (Fe) 4.5 -17.5 28.3 [6.8] [3.2] [6.8] 10.0 16.4 [5.5]
Lead (P b) -- 5.0 V 5.0U 5.0 V 5.0 V 5.0 U 5.0 U 5.0 U
Magnesium (Mg) 262 - 325 263 274 3~6 303 226 320 310
Manganese (M n) 0.49 - 0.54 1.0 V 1.0 V I.GV [0.59] 1.0 U 1.0 U 1.0 V
Mercury (lIg) 0.014 - 0.024 0.033 VJ 0.033 VJ 0.033 VJ 0.033 VJ 0.033 VJ 0.033 UJ 0.035 J
Nickel (Ni) -- 4.0 U 4.0 V 4.0 u 4.0 V 4.0 V 4.0 U 4.0 V
Potassium (K) 4,297 - 4,715 4,360 4,360 4,880 4,460 4,060 4,780 4,640
Selenium (Si) .. 20.0 V 20.0 V 20.0 U 20.0 V 20.0 V 20.0 U 20.0 V
Silver (Ag) .. 1.0 lJ 1.0 V 1.0 U 1.0 V 1.0 U 1.0 V 1.0 V
Sod ium (Na) 203 - 300 [306] [287] [ 190] [22 1] [336] [266] [ 153]
ThalliulII (TI) -- 200 V 200 U 200 V 200 lJ 200 lJ 200 V 200 lJ
Vanad ium (V) .. 1.0 U 1.0 V I.G.V 1.0 V 1.0 U 1.0 V 1.0 V
Zinc IZn) 3.3 -4.7 5.8 3.6 3.9 4.2 4.5 3.3 2.9

c -
J • The associated nu mer ical value is an estimated quantity because quality control criteria were not met. Presence of the analytc is reliable.
U - The ana lytc was not detected above the CROL
[] - The associated numerical value was detected below the CROL, but greater than the me thod dete ctio n limit and is therefore an estimate (qualified by laboratory)

75-705 10 .00
F:ISTART\Durango-Fish\F inal .ARRlfish-txt.wpd .bas



URS Operatin g Services, Inc.
START, EPA Region VIII
Con[fact No. 68-WS-003 1

TABLE 8
Fish Tissue 95% Confidence Intervals - Brown Trou t

Animas River
Concentrations in mg/kg (ppm) - October 1997

Durango Lead Smelter ESVARR
Revision: 0

Date: 04/199 8
Page 33 of 34

Rep orting Refe rence Reference Food Cha in Food Chain
Lim it Upstream Brown Downst ream Brown Reference Dose Ca ncer Risk

Trout Tissue Value T rout Tiss ue Value IScree ning Scree ning
Range Range Concentra tion Concent rat ion

(95% Confide nce (95% Confidence (SCDM 1995) (SC DM 1995)
Interval) Interva l)

Aluminum (AI) IOU -- -- -- --
Antimo ny (Sb) 6.0U -- -- 0.54 --
Arse nic (As) 10.0 U -- -- 0.4 1 0.002 1

Bar ium (Ba) 1.0 U -- -- 95 --
Berylli um (Be) 0.20 U .- -- 6.8 0.00073

Cadm ium (Cd) 0.50 U -- -- 0.68 --
Ca lcium . (Ca) 20.0 U 68.6 - 86.9 76.8 : 2 12.9 . -- --
Chrom ium (Cr) 1.0 U -- -- -- --
Coba ll . (Co) 1.0 U -- -- -- --
Copper (Cn) 2.0 U -- _. -- --
Iron (Fe) 10.0 U 5.5 - 7.7 5.4 . 7.8 .- --
Lead (Pb) 5.0 U -- -- -- --
Magnesi um (Mg) 20.0U 254 - 302 25 1 - 288

_. .-
Ma nganese (M n) 1.0 U 0.49-0.52 0.48 - 0.57 6.8 _.
Mercury (Hg) 0.033 U 0.0 17 - 0.063 0.044 . 0.073 0.4 1 -.

Nickel (Ni) 4.0U -- -- 27.0 --
Potassium (K ) 500 U 4,329 - 4,648 4,264 - 4,796 -- --
Selenium (Si) 20.0U -- -- 6.8 --
Silver (Ag) 1.0 U -- -- 6.8 --
Sodium (Na) 500 U 222 - 308 245 - 309 -- --
T hallium (TI ) 200U -- -- -- --
Vanad ium (V) 1.0 U -- -- 9.5 --
Zinc (Zn) 2.0U 2.5 - 3.2 2.5 - 3.9 4 10 --

-- == Values were reported as non-det ect at the reporting limit specified in the Table

75-70510.00
F:\STAR1\Durango-Fish\Final.ARR\fish~lXt.wpd:bas



URS Operating Services. Inc.
START, EPA Region VIII
Contract No. 68-W5-0031

Durango Lead Smelter ESUARR
Revision: 0

Date: 04/ 1998
Page 34 of 34

TABLE 9
Fish Tissue 95% Confidence Intervals - Ra inbow Tro ut

Animas River
Concentrations in mg/kg (ppm) - October 1997

"Report ing Reference Upstream Reference Food Cha in Food Chain
Lim it Rainbow Trout Downstream Reference Dose Cancer Risk

Tiss ue Va lue Ra nge Ra inbow Trou t IScreening Screening
(95% Confidence Tissue Value Range Concentration Concentration

Interval) (95% C onfidence (SCDM 1995) (SCDM 1995)
Interval)

Alumin um (AI) IOU -- -- -- -.
Antimon y (Sb) 6.0U .. .- 0.54 --
Arsenic (As) 10.0 U -- -- 0.41 0.002 1

Ba rium (Ba) \.0 U -- -- 95 --
Beryllium (Be) 0.20 U -- -- 6.8 0.00073

Ca d mium (Cd ) 0.50 U -. -- 0.68 --
Calcium (Ca) 20.0 U 7 1.3 - 101.1 82.7 - 140.7 -- ..
C hromi um (Cr) \.0 U -- .. -- -
Cobalt . (Co) \.0 U -- -- -- --
Copper (Cu) 2.0 U -- -- -- --
Iro n (Fe) 10.0 U 5.8 - 7.1 4.5· 17.5 . -- --
Lead (Pb) 5.0 U -- -- -- --
Ma gnesium (Mg) 20.0 U 268 - 274 262 - 325 -- --
Ma nga nese (M n) \.0 U 0.49 - 0.7 1 0.49 - 0.54 6.8 --
Mercur y (Hg) 0.033 U 0.017 - 0.036 0.014 - 0.024 0.41 --
Nickel (Ni) 4.0 U -- -- 27.0 --
Potassiu m (K) 500U 4,140 ·4,53 1 4,297 - 4,715 -- --
Selenium (Si) 20.0U -- _. 6.8 --
Si lver (Ag) .\.0 U -- -- 6.8 · --
Sod ium (Na) 500 U 204 - 264 203 - 300 -- --
T ha llium (T I) 200 U -- -- -- --
Vanadi um M \.0 U - - -- -- 9.5 -
Z inc (Z n) 2.0 U 3.2 - 3.5 3.3 -4.7 410 --

-- = Values were reported as non-de tect at the reporting limit specified in the Tab le

75-70510.00
- F:\ST AR1\Durango·Fish\Finat.ARR\fish-txt.wpd.bas
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SAMPLL'IG ACTIVITIES REPORT
for the

EXPANDED SITE INSPECTION
of the

DURANGO LEAD SMELTER
DURANGO, COLORADO

CERCLIS ID # C00001399633
October 21.23,1997

INTRODUCTION

The Sampling and Analysis Plan (SAP) for the Durango Lead Smelter expanded site inspection

(ESI) was approved by the U.S . Environmental Pro tectio n Agency (EPA) Site Assessment

Manager (SAM). Thomas Stra uss on Sep tember 12. 1997. Field act ivities were co nducted the

week of October 20. 1997 by URS Operating Serv ices (UOS) staff. The field team co nsisted of

Mark Rudolph. (Field Team Leader). Kevin Mackey (Health and Safety Coo rdinator). Sabrina

Forrest (Field Sampler). and Corey Terry (Field Sampler).

All field work was conducted in Level D with PPE co nsisting of steel toed boots and safety

glasses. During the field sampling activities the weather was sunny and mild with temperatures

in the fifty degree Fahrenheit range with very light breezes. Decontamination was a four step

process beginning with a soapy wash. followed by a dionized water (O!) rinse. followed by a

nitric acid rinse, followed by a final DI rinse

The field team collected surface water. sediment. and fish tissue samples, gauged the flow of

Lightner Creek. and identified and delineated wetlands along the surface water pathway.

- .



Samples for inorganic analysis (Case # 25768) were shipped to Sentine l Inc. of Huntsville,

Alabama on October 22, 1997. Samples for total organic carbon (TOC) analysis (ULSA # V8

980004) were shipped to ACCU Labs Research of Golden, Colorado on October 22, 1997. Fish

tissue samples, that were analyzed for total metals, were shipped to Quanterra Inc. of Arvada,

Colorado on November 4, 1997. All samples were shipped and received by the laboratories

without incident.

SAMPLING ACTIVITIES

The attac hed chain-of custody forms (Attachment A) contain the shipment information for all

samples collected during this ESI. Figure 2 shows the actual sample locations. Sampling

activities included the collection of 55 samples, speciJically 10 surface water samples, 10

collocated sediment samples , 28 fish tissue samples, and 7 Quality Assuran ce/Quality Control

(QN QC) samples (one duplicate surface water sample, two rinsate blanks, and four duplicate

fish tissue samples).

SURFACE WATER and SEDIMENT SAMPLES

Colocated surface water and sediment samples were collected at nine locations along the Animas

River and at one location on Lightner Creek (Figure 2). The sample locations and rationale are

presented in Table I. Results of the surface water quality parameters taken in the field are

presented in Table 2.

•



A review of the field readings of surface water quality data collected in the field indicates that the

pH and conductivity of the Lightner Creek sample (DLX-LC-SW-OI) are higher than the

readings for the Animas River and that Lightner Creek appears to have an affect upon the first

Animas River sample station (DLX-SW-02) immediately dow nstream of the co nfluence of

Lightner Creek with the Animas River. It can also be noted that the pH, temperature and

conductivity tended to increase as the sampling proceeded upstream beginning at 10:00 am and

finishing at I :00 pm. The daily warming cycle is probably responsible for the increase in surface

water temperature and probably inl1uenced the upward creep in pH and conductivity readings.

None of the changes in the field readings of water quality parameters appear to be related to site

inl1uences.

The background sample on the Animas River (DLX-SW/SE-OI) was co llected from the west

bank of the river approximately 0.25 mile upstream of site influences. The MS/MSD was

collec ted at the background locati on. The backg round sample on Lightner Creek (DLX-LC

SW/SE-OI ) was collected from approximately 0.60 mile upstream of the confluence of Lightner

Creek and the Animas Rive r adjacent to the Best Western Motel parking lot. The sample

collec ted from the site pro bable point of entry (PPE) into the Animas River (DLX-SW/SE-02)

was collected from a point immediately below the Smelter Rap ids. Samp le DLX-SW/SE-03 was

collec ted from the wes t bank of the Animas River app roxima tely 55 yards dow nstream of the

Smel ter Rapid s. Sample DLX-SW/SE-04 was collected from the west bank of the Animas River

immediately across the stream from the Main Wastewater Treatment Plant Building. Sample

DLX-SW/SE-05 was collected from the west bank of theAnimas River just upstream and across

the river from the Park Vis itors Center. Sample DLX-SW/SE-06 was collected from the west



bank of the Animas River approximately 30 yards upstream of the wastewater discharge into the

Animas River. Sample DLX-SW/SE--07 was collected from the west bank of the Animas River

from a location that is approximately 15 yards downstream of the City Park boat launch. Sample

DLX-SW/SE-08 was collected from the west bank of the Animas River from a location that is

approximately 170 yards downstream of sample station DLX-SW/SE-07. The most downstream

sample location was DLX -SW/SE-09 which is located on the west bank of thc Animas River

approximately 20 yards upstream of the Santa Rita Bridge. Each of the surface water-sedime nt

sample locations downgradient of the site PPE was space approximately 500 feet from the

adjacent sample location.

FISH TISSUE SAl\IPLES

Fish tissue samples were collected from both brown and rainbow trout at upgradient and

downgradient segments along the Animas River (Table 1 and Figure 1). The lish were collected

by employing an electro-shock method from a 16-foot self-bailing raft The raft was owned and

operated the U.S. Bureau of Reclamation Durango field office crew. The fish collection areas

were changed from the approved sample plan locations because of the access requirement s for

the Bureau of Reclamation crew's boat. The upgradient (background) fish sampling reach was

located between seven and nine miles upstream of the site. The downgradient (po tentially

affected) fish sampling reach was located between three and one half and five miles dow nstream

of the site.

The upgradient (background) fish tissue samples were collected on October 22, 1997 and were



prepared and preserved with dry ice the evening of October 22, 1997. The downgradicnt fish

tissue samples were collected and prepared on October 23, 1997 and also preserved with dry ice.

QUALITY ASSURANCE/QUALITY CONTROL SAMPLES

A total of seven QNQC samples were collected for this ESI. More specifically one duplicate

surface wate r sample, one rinsate blank for sediment sampling equipment, one rinsate blank for

fish tissue preparation equipment, one rainbow trout background duplicate sample, one brown

trout background duplicate sample, one rainbow trout downstream duplicate sample, and one

brown trout downstream duplicate sample were all co llected for this ESI (Table I). The surface

water duplicate sample, DLX-SW-IO, was collec ted at sample sta tion DLX-SW-08. The rinsate

blank sample for sediment sampling equip ment, DLX-SW-ll, was collected after

decontamination of sampling equipment following the collection of DLX-LC -SE-Ol . The rinsate

blank sample for the fish sampling equipment, DLX-BRRB-I was collected prior to preparation

of fish tissue samples. Duplicate fish tissue samples DLX-B R-lFD, DLX-BR-2FD, DLX-RB

IFD, and DLX-RB -2FD were collected from the left half of the fish where the right halves were

samples DLX-BR-IF, DLX-BR-2F, DLX RB-I F, and DLX-RB-2F, respectively.

F IELD OBSERVAn ONS

Slag from the site was observed to be actively ero ded by the Animas River at the site PPE Slag

. from the site was observed in the River and photographs were taken to document this observed



release and will be included in the Analytical Results Report (ARR)

Stream side emergent and scrub/shrub wetlands were observed and documented along the w est

bank of the Animas River between sample location DLX-SW/SE-09 to approximately thirty five

yards downstream of Smelter Rap ids.

No unusual physical abnormalities were observed in the fish collected for this ESI. The fish

habitat and overall health appeared to be in good in the fish collected from the downgrad ient fish

sampling reach.



TABLE 1
Sample Locations and Rationale

/1 Mhfrix.i IJ I §~liip!~•.·~.. ,:
...... , i( i IIii RaUonnle............. /•..... ..

DLX-SW-I Collected from the west bank of the Document backgrou nd conditions
Surface Water MSIMSD Animas River, approximately 0.25 along the Animas River. The

Samp les miles upstream of the site PPE. MS/MSD collected to test the
precision of lab ana lytical method s.

DLX-LC-SW-I Background sam ple collected from Document background conditions on
Lightner Creek appro ximately 0.60 Lightn er Creek before it discharges
mile upstream from confl uence with into the Animas River.
Animas River.

DLX-SW-2 Collected from the west bank of the Test for potenti al site impacts to
Animas River at the site PPE, Animas River wetlands and fishery.
immediately below Smelter Rapids .

DLX-SW-3 Collected from the west bank of the Test for extent of site impacts to
Animas River approxima tely 55 yards Animas River wetlands and fishery.
downstream of Smelter Rapids.

DLX-SW-4 Collected from the west bank of the Test for extent of site impacts to
Animas River at the Waste Water Animas River wetlands and fishery.
Treatm ent Plant.

DLX-SW-5 Collected from the west bank of the Test for extent of si te impacts to
Animas River at the Park Visitors Animas River wetlands and fishery.
Center.

DLX-SW-6
c-

Test [or extent of si te impacts toCollected from the west bank of the
Animas River just upstream of the Animas River wetlands and fishery.
Was te Water Treatment Plan t
discharge.

DLX-SW-7 Collected from the west bank of the Test for extent of site impacts to
Animas River appro ximate ly 15 yards Animas River wetlands and fishery.
downstream of the City Park boat
launch.

DLX-SW-8 Collected from the west bank of the Test for extent of site impacts to
Animas River approximately 500 feet Animas River wetland s and fishery.
downstream of the samp le point DLX-
SW-07.

DLX-SW-9 Collected from the west bank of the Test for extent of site impact s to
Animas River approximately 20 yards Animas River wetlan ds and fishery.
upstream of the Santa Rita Bridge.

DLX-SE- I Collected from the west bank of the Document background conditions
Sediment (MS/MSD) Animas River, approximately 0.25 along the Animas River. The
Samp les mi les upstream of the site PPE. MS/MSD collected to test the

precision of lab ana lytical methods,

DLX-LC-SE-I Background sample collected from Document background condi tions on
Lightn er Creek, approximately 0.60 Lightner Creek before it discharges
mile upstream from confluence with into the Animas River.
Animas River.



TABLE 1
Sample Locations and Rationale

(co ntinued )
,.,.,.

; M;~lB,~~\~; (ll~amp!~:!t){ . " fHlf;{iIilj!:I"I,R#(iona le····'\t{2iN.7~:~ ..
Sedim ent DLX-SE-2 Collected from the west bank of the Test for potential site impacts to
Samples Animas River at the site PPE Animas River wetlands and fisher)..

(continued) immediately below Smeller Rapids.

DLX-SE-3 Collected from the west bank of the Test for extent of site impacts to
Animas River approximately 55 yards Animas River wetlands and fishery.
downstream of Smelter Rapids.

DLX-SE-4 Collected from the west bank of the Tes t for extent of site impac ts to
Animas River at the Waste Water Animas River wetlands and fishery.
Treatment Plan t.

DLX-SE-5 Collected from the west bank of the Test for extent of site impacts to
An imas River at the Par k Visitors Animas River wetlands and fishery.
Center.

DLX-SE-6 Collected from the west bank of the Test for extent of site impacts to
Animas River just upstream of the Animas River wetlands and fishery.
Waste Water Treatm ent Plant
discharge.

DLX-SE -7 Collected from the west bank of the Test for extent of site impacts to
Animas River app roximately 15 yards Animas River wetland s and fishery.
downstream of the Ci ty Park boat
launch.

DLX-SE-8 Collected from the west bank of the Test for extent of site impacts to
Animas River app roximately 500 feet Animas River wetlands and fishery.
downstream of DLX-SE-07.

DLX-SE-9 Collected from the west bank of the Test for exten t of site impacts to
Animas River approximately 20 yards Animas River wetlands and fishcry.
upstream of the Santa Rita Bridge .

Brown Trout
DLX-BR-IA Background brown trout fish tissue Establi sh background values for fish

Fish Tissue
sample collec ted from the Animas tissue on the Animas River.

Samples
River approximately 7.0 to 9.0 miles
upstream of the DLS site.

DLX-BR-IB Background brown trout fish tissue Establish background values for fish
samp le to be collected from the tissue on the Animas River.
Animas River approx imately 7.0 to 9.0
miles upstream of the DLS site .

DLX-BR-IC Backgro und brown trout fish tissue Establlsh background values for fish
sample to be collected from the tissue on the Animas River.
Anim as River approximat ely 7.0 to 9.0
miles upstr eam of the DLS site.

DLX-BR-lD Background brown trout fish tissue Establi sh background values for fish
sample to be collected from the tissue on the Animas River.
Animas River approximately 7.0 to 9.0
miles upstream of the DLS site .



TABLE 1
Sample Locations and Rat ionale
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Brown Trout DLX-BR-IE Background brown trout fish tissue Estahlish background values for fish
Fish Tis sue sample to be collected from the tissue on the Animas River.

samples Animas River approximately 7.0 to 9.0
(continued) miles upstream of the DLS site .

DLX-BR-IF Background brown trout fish tissue Estab lish background values for fish
sample to be collected from the tissue on the Animas River.
Animas River approximately 7.0 to 9.0
miles upstream of the DLS site.

DLX-BR-2A Brown trout fish tissue sample to be Test for bioaccumulation of metals
(MS/MSD) collected from the Animas River in fish tissue from Animas River fish

between 3.5 to 5.0 mile s downstream species downstream of the site PPE.
of the site PPE.

DLX-BR-2B Brown trout fish tissue sample to be Test for bioaccumulation of metals
collected from the Animas River in fish tissue from Animas River fish
between 3.5 and 5.0 miles downstream species downstream of the site PPE.
of the site PPE.

DLX-BR-2C Brown trout fish tissue sample to be Test for bioaccumulation of metals
collected from the Animas River in fish tissue from Anim as River fish
between 3.5 and 5.0 mil es downstream species downstream of the site PPE.
of the site PPE.

DLX-BR-2D Brown trout fish tissue sample to be Test for bioaccumulation of metals
collected from the Animas River in fish tissue from Anima s River fish
between 3.5 and 5.0 miles downstream species downstream of the site PPE.
of the site PPE.

DLX-BR-2E Brown trout fish tissue samp le to be Test for bioaccumul ation of me tals
collected from the Anim as River in fish tissue from Animas River fish
between 3.5 and 5.0 mil es downstream species downstream of the site PPE.
of the site PPE.

DLX-BR-2F Brown trout fish tissue sample to be Test for bioaccumul ation of metal s
collected from the Animas River in fish tissue [rom Animas River fish
between 3.5 and 5.0 mil es downstream spec ies downstream of the site PPE.
of the site PPE.

DLX-RB -1A Background rain bow trout fish tissue Establ ish background values for fish
Rainbow Trout sample to be collected from the tissue on the Animas River.

Fish Fillet Animas River between approx ima tely
Samples 7.0 to 9.0 mil es upstream of the DLS

site.

DLX -RB-1B Background rainbow trout fish tissue Establish background values for fish
sample to be collected from the tissue on the Animas River.
Animas River between approximately
7.0 and 9.0 mil es upstream of the DLS
site.

•



TABLE 1
Sample Locations and Rationale
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Brown Trout
DLX-RB-IC Backgroun d rain bow trout fish tissue Establish backgrou nd values for fish

Fish T issue
sam ple to be collected from the tissue on Lh ~ Animas River.

samples
Animas River between approximately

(continuedO
7.0 and 9.0 miles upstream of the DLS
site.

DLX-RB-1D Background rain bow trout fish tissue Establi sh background values for fish
sam ple to be collected from the tissue on the Animas River.
Animas River between approximately
7.0 and 9.0 mi les upstream of the DLS
site.

DLX-RB-I E Background rain bow trout fish tissue Establ ish background va lues for fish
samp le to be collected from the tissue on the Animas River.
Animas River between approximately
7.0 and 9.0 mil es upstream of the DLS
site.

DLX-RB -I F Background ra inbow trout fish tissue Establish background values for fish
sam ple to be collected from the tissue on the Animas River.
Animas River between approxima tely
7.0 and 9.0 miles upstream of the DLS
site.

DLX-RB-2A Rainbow trout fish tissue samp le to be Test for bioaccumul ation of metals
(MS/MSD) collect ed from the Animas River in fish tissue from Ani mas River fish

between 3.5 and 5.0 miles dO\\TIstrearn species downstream of the site PPE.
of the site PPE .

DLX-RB-2B Rain bow trout fish tissue sample to be Test for bioaccurnulation of metals
collected from U" Animas River in fi sh tissue from Animas River fish
between 3.5 and 5.0 miles downstream speciesdown stream of the site PPE.
of the site PPE.

DLX-RB-2C Rainbow trout fish tissue sam ple to be Test for bioaccumulation of meta ls
collected from the Animas River in fish tissue from Anim as River fish
between 3.5 and 5.0 miles downs tream species down stream of the site PPE.
of the site PPE.

DLX-RB-2D Rainbow trout fish tissue sam ple to be Test for bioaccumulation of metals
collected from the Animas River in fish tissue from Animas River fish
between 3.5 and 5.0 miles downstream species downstream of the site PPE.
of the site PPE.

DLX-RB-2E Rainbow trout fish tissue sample to be Test for bioaccumulation of meta ls
collected from the Animas River in fish tissue from Animas River fish
between 3.5 and 5.0 miles downstream species down stream of the site Pl'E.
of the site PPE.

DLX-RB-2F Rainbow trout fish tissue sample to be Test for bioaccumulation of meta ls
collected from the Animas River in fish tissue from Animas River fish
between 3.5 and 5.0 miles downstream species down stream of the site PPE.
of the site PPE.

•



TABLE 1
Sample Locations and Rationale

(cn nl' "

DLX-SW-IO Surface water duplicate of DLX-SW-8. Qual ity Assura nce sample to
docume nt the abi lity to collect
colloca ted sam ples in the field.

Surface Wate r
and Sediment

QNQC Sam ples
1--- --+-- - -------1---- - ----11

DLX-SW-ll Rinsate Blank from sediment sampling Documen t thoroughn ess of
equipment. decontamin ation process.

Document thoroughness of
decontamination process.

Rinsate Blank from fish tissue
sam pling equipmen t.

Trout Species DLX-BRRB· I
QNQC Sam ples

I-----+----------I---------jl
DLX-BR-lFD
Brown Trout

Duplicate

Duplicate background brown trout fish
tissue sample to be collected from the
Anim as River between 7.0 and 9.0
miles upstream of the DLS site.
Duplicate of DLX-BR·IF.

Document the abi lity to collect
collocated sam ples from tish tissue
and to test for the var iability of
metals bioaccumu lati on from the left
to right halves of the fish. Establish
background values for fish tissue 0 11

the Animas River.

DLX-BR-2 FD
Brown TroUl

Duplicate

Duplicate brown trout fish tissue
sample to be collected from the
Animas River between 3.5 and 5.0
miles downstream of the site PPE.
Duplicate of DLX-BR· 2F.

Document the abil ity to collect
collocated sam ples from fish tissue
and to test for the variabili ty of
meta ls bioaccumu lation from the left
to right halves of the fish . Test for
bioaccumulation of metals in fish
tissue from Animas River fi sh
species downstream of the site PPE.

DLX-RB -IFD
Rain bow Trout

Dupli cate
QN QC Sample

Duplicate background rainbow trout
fish tissue sample to be collected from
the Animas River between
approxi mately 7.0 to 9.0 miles
upstream of the DLS site. Duplicate of
DLX-RB-IF.

Document the ability to collect
colloca ted sam ples from fish tissue
and to test for the var iabi lity of
meta ls bioaccumulation from the left
to right halves of the fish . Establish
backgro und valu es for fish tissue on
the Animas River.

DLX-RB-2FD
Rainbo w Trout

Duplicate
QNQC Sample

Dupl icate rainbow trout fish tissue
sample to be collected from the
Animas River between 3.5 and 5.0
miles downs tream of the site PPE .
Duplicate of DLX-RB-2F.

Document the ability to collect
collocated samples from fish tissue
and to test for the variabi lity of
metals bioaccumu lation from the left
to right halves of the fish. Test for
bioaccurnula tion of metals in fish
tissue from Animas River fish
species downstream of the site PPE.

•



Table 2
Field Readings of Water Quality Pa rameters

Durango Lead Smelter ESI
October 21, 1997

DLX:SW..09 "",
An imus River
approximately
20 yards ..
upstream or
Santa. Rita
Bridge

DLX-SW.08 ..
Animas Rlv~r:> :

approximately :j:
500 feel "':',',"::'"
downstr~~ ~r ~ :

.. U,I~~~'iW:O~ r
. ...,:", ",,' ::, "::,::.: r:

DLX-SW·07
A nimas
Rlve r .' :::::: :':":
do'nistii:~mJ.

of city park
bUOIt lau nch

DLX·SW·06
Animas : .... _
River at .
wastewa ter ..
treatment

.~ l~~:.I rge)y

DLX·SW·05
:A n inLas _ ~j :L : ~ ~
River ut :iiPmj:'
Park':j : : : l ~ j ~ ~ : ) j : ] ;

Vl~lcorS :U!~Hl :

Ccnlcf::j: .

DLX-S\V~03 " DLX-SW,04
::Anlm:ls ::::::::" 'Animas'
Rivcr ~ ..... R ivcr' at'H : ~ ; ; ' : : :

3ppro'xintaiH : 'Vasie" ' : : : : : : : ~ ' : : :

"ely 5S yardsT~ : ~y'~ tcf ::::::...::::
do\~iistn;3m : : ; TrC-3lmciit .: '"
from P.~~E: ~ :< . . ~I~:n l ..._. _...-.'::::,',: ::::: : :';: ' - .."

DLX-SW·02 :
.AlJil1las· ~Cn/ ·
River osiTHH ~ j

PPE' 1 ~ t j : j : ~ j : n H n '

::::::: ::::::::::::::::::::

".:::: :::::::::::::::; .

..... :: ::::: ::::: :::::::: ..
.........::.:::: :.,,:::::::::,:::::::.

l3llll

7.7ll

1215

7.llR

115ll

6.94

1135

7.ll2

1110

6.92

Hl5ll

6Jl 7

Hl35

s.so

1025

6.88

HIlS

7. ll2

Tcmpcr~tu;'c : 53.9
• F.:::: : ::"i:':; '" ,'" ,..

sa.o 53.4 51 1 51.3 5 1 1 49.4 as.o 46.5 46.2

C(lntliiCtiviiy 414
uslctn'

6R3 6117 4114 429 4113 399 392 389 39ll

AI1 samples from Animas River except DLX·LC·SW·Ol which was collected from Lighter Creek (LC)
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~ EPA United Stales Envtroom entat Protection Agency
' Inorganic Traffic Report SAS No. Case No.

& Chain of Cu stody Record (it applicable)
~ t? Contract t .eborarory Program

(Fo r Inorganic CLP Analvsis)
~ ex 5' 1-68'

1. Project Code

I A~5To
2. Region No. Samp ling Co. 4. Date hipped carrii:ed.- 61-

DU- uin Va;, tDlU '11-
6. M atr ix 7. Preserval ive

(Enter (Enler
Regional Information Sampler (Name) Airbill Number in Column A) in Column D)

- r.1 (.\v}:... 'Q vJ..~th 320b<.f"1-70 /3 1, Surface Waler 1. HCI,
2. Ground Waler 2. HtlO3

Non-Superfund Program S~t/1 '- 5. Ship To 1@>2)S"3'{ - 9'Sco 3. Leachate 3. NaOH
4. Field a c 4. H2SO4,

3. Purpose- ~VAc' k:m
Se"1 -h~ -c..,c . 'k- 5. SoiVSedimenl 5. K2CA?,07

Long-Term
Site Name f--- CLEM Ac'~ ;),'600 fu~ C<J 41ki CL- f¥-.x-, ~-:z, 6. Oil (High only) 6.lceony

IlJtt\.Nro (M.\k{.~.

~
PA

§FS

7.Waste (High 7. Other (Specir
SF e- AEM AD 1ttM.:t:,1.1;11<. ) AL- . 35805 only) i" Column 0

Siltj!~D:z;.
PAP f--- AI AA B. Other (specify N. Not preserved

City, State ST e- SI O&M
AnN: R". ~ A K.\ W<Jrr

in ColumnA)
OJ Ql\CM\ .f I FED ~ ESI NPLD

CLl!, I A B C D E RASAnal sis F - G H I J K,
Sampl e Matrix Cone.: Sample Preset-

~~ ~~q~
Regional Specific Station MolDayl Co rre6onding Sampler Field OC

Numbers (from Low Type: vativo ~ !!! . TraCkin~Number Locat ion Year/Time CLP rganic Init ials Qu alifi er'!l •
(from [lox 6) Med c omg.l Jlro~l 0;

M
~ or Tag umbers Identifier Sample Sample No.• •

~
• 0 B. ..... s :.~

labels) High Gra ox 7 ::; ::; " n 0 Collection o. DuplC& le
c "g n

Olher: Olher: ~ " <:. c A . R>ft'\o)le.. ~ {! 0 r 0 p~~~~~Ci o z u: c, o

'" I.j.n L ' l( ~ I 0- r; ? It l! - J 'S"'1-sq . b 0 ltv "..c:, 11- \ IIh, n \2. "l<l - IIV.L -
MI/()l...J19 -,L ~ - I S' '3 7-b \ IrY ll -U:~,5I..J·1 \ 7,llil - lio\M -

;1MlfoL.'IIl 'f.. 'b - I '5'''' "q....6 "Z. n LJ'..~-I.. . ?, < - kV ---
MIlOt- ')1 I- 5 - )S 3"::J.6 '3 ()u.-5W -'? \I<;U

~

f""'- ~

MAO\.. q z.. -I. ~ 1'5'3 7-6'1 vLi<.-SW-4 I I~" ~ MM. -
f\1 fl-DL en >( g 15'3 ']-{,5 Dl:I--SWJ) \ I I 0 ~ V'rt.. -
IJ\o1 llDL (N '/. 1> 1 ?'3 Tb~ IT"1cJ( -5w-" I o<'il ~ ~J\L" ---
IM il f1 L lJ'5' 'f.. ~ - )S' =) 'Tb 1- I rr ? _ <It1':+ 103') - WVl ,.-

YvlJI{)L l3b i- <t I "5'1 T-6 e 11\1 "t. -<w-Q In? <' - ! /liM -1Mf\\) L- q-.:} \ ,V \ : ,1- 1>- <l. 153 ':}-6<1 1J)u-,.- 5W-llj .~ l oI S - I I\"I\~ -
Shipment~se Page Sample(s) to be Used for Laboratory ac Additional Sampler Signatures Chain 01Custody Seat Number(s)
Complete Y ) \ of '3 f'/I. I+OL- 8 g

CHAIN OF CUSTOD Y RECORD

\
\
•

Relinquished by: (Signa/ule) Dato/ TIme Received by: (Signa/ure) Relinquished by: (Signalute) Dale /Time Received by : (Signa/u le)

JyV)~~-- ID(uk~ lZoo 0 ~y::..,. I
Relinquished by: (Signalure) Date / Tlme Received by: (Signa lura) Relinquished by: (Signa lut e) Date /Time Received by: (Signature)

,
I II

Relinquished by: (Signalure) Date /Time Received for Laboratory by: Date /Tlme Remarks Is cuslody seal Intact? YIN/none
,

I
(Signalule)

I
DISTRIBUTION: Gre en . RegIon Copy Pin k· SMO Copy

Whit e . Lab Copy lor Relu rn 10 Reg io n v encw - Lab Copy l or Relurn 10 SMO
EPA Form 9110-1 SEE REVERS E FOR ADDITI ONAL STAN DARD INSTRUCTIONS

· SEE REVER SE FOR PURPOSE CODE DEFINITIONS '

36 1SS:i



"

~En A Unlle d States Envl ronm entet Pro tection Age ncy
~ r ~ Contract Laboratory p~r~g ram .

Inorganic Tra ff ic Report
.. & Cha in of Custody Record

• (For Inorgan ic CLP Ana lys is)

SAS No.
(it applicable)

---...

Case No.
\

Ncn-Supertund Program

1. Project Code

'DI.-i'<-.
Regional Information'-

Account Code

:roS 1D

Si te~~

Sampler (Name)

MOw"I:- «J.\oI,tJ z,
Airbill Numb er

~·2..0bYl-1-O J3

6 . Matri x
(En,er
In Co lumn A)

1. Surface Water
2. Ground Water
3. Leachate
4. Fietd ac
5. SoiVSediment
6. Oil (High only)
7.Waste (High

only)
8. Other (specily

in Column A)

7 . Pr eserva tive
(En /er
In Co lumn D)

1.HCI
2.HN0 3
3. NaOH
4. H2S04
5. K2CR207
G.lee only
7. Other (specify

in Column DJ
N. Not preserved

(~(p
Sample

Numbers
(from

labels)

A BC D E - RAS Anal sis
Matrix Cone.: Sample Preser- ~ ~~:
(from Low Type: vative ~ *l
Box 6) Med Camp.! (from" <Il iii <Il OM CIl ~

f::::--j High Grab Box 7 ~ :::E ~;z::g i:l
Othef: OU1er. :i S ~ ~ g c;

i5t2o z Li::a. 8

F
Regional Specific
,Tracking Number
or Tag Numbers

G
Station

Location
Identifier

H
MolDayl

Year/Time
Sample

Collection

I J
Correspond ing Sampler
CLP Organ ic initials
Sample No.

K
Field ac
Qualifier

B • Blank S • Spll<
D . D...pl~la

R .R...-Ia
PE.~",.e...a_

- • Hoi a OC s.mpI<

M 1+i) L.- Cj~ I L G .2 )< '3 - I S "3 -:;'?-D tx»..-.5W-)() td ~,lq 1- jJo; - I~ D ' ." '

fv1 1~qq I f. <! - /52.> -::;-t- ( Ir"ll L _<W-\\ 1 ~15 - 1lfV\(. R
, to" l-<OS IC\ 1 oJ.-- J( ~ - 15":'>' 1""12 . cu..-6Rel>-- 1 1'1 >0 - fill<. R
I

c:; (:, s: - IS 3 7-:1'3 ; 33 t.':i'rffi I

I'\ HD:J 2D 'I- DU--:SG J - JI'd---. -rt ,
./ ;

V'lItD:J2.. \ X. .l) - I 5~ 7-?-LJ DlJ(. -l.C-~- \3 0:> ..... IvV>-> -
, ." .

~ 11-\)")71.- i. ~ - /C)':J., :J '"1-"5 CL~ -5G-z.. \ 2..1') - "WI4£. ........

M 11n.11,3 l- S? ~ IS"?>7-7<0 Ci-~-.sG" -3 \ 15 0 - rv\Ji- -
M ttlX}" v1 '/. 8 - I .:;-~ -=l7j-::;' \)U( -51> - L{ m5 -- IIVwt- -
,11\ ~~DS1-5 "/.. 11 - 15 3 7-9-e ou... -SG"-5 111 0 - JV\Yl ~

MItO::> 1-\::> -.J \1; -u 1)( ~ - 15::l, [)L)(-sG-b .v 10 50 - (';t.\)...

sh iPment~se Page Sample(s) to be Used for Laboratory ac Addit ional Sampler Signatures Chain of Custody Seal Number(s)
Complele . (YI ) .::< of .3 M f+D::S~

.. .. -
CHAI N OF CUSTODY RECORD

Relinquished by: (Signature) Dale I lime Received by: (Signature) Relinqu ished by: (Signa/ure) Dale I lime Received by: (Signa/ure)

1 7lV7~ ~ !o(u/d 12..DJ 8f.-.
~ /1~J.

Relinquished by: (Signa/ure) Date / Time Received by: (Signa/ure) Relinqui shed by: (Signature) Dale / Time Received by: (Signa/ure)

I I
Relinquished by: (Signature) Date/Time Receive d lor Laboratory by: Date /Time Remarks Is custody seal intact? YIN/none

I
(Signature)

I
DISTRIBUTIO N: Green· RegIon Copy Pink· SMO Copy

White i l ab Copy to r Retu rn t o Reg Ion 'renew - L ab Cop y to r Return 10 SMQ
EPA Fo rm 9110· 1 SEE REVERS E f OR ADDITIO NAL STA NDA RD INS TRU CTION S

·SEE REVERS E FOR PU RPOSE CODE DEFINITIO NS
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~ EPA UnitedStatesEnvironmental ProtectionAgency
Inorganic Traffic Report Case No. .. .

~1!.. ContractLabo:alOryProgram & Chain of Custody Record ;)5+b8 .. ..
(For Inorganic e LP Analysis)

1. Project Code Account Code 2. Region No. Sampling Co-. 4. Date ~rpped Carrier

1)LY- -=KJ5 \O ~ uO') / 0)7.1.- 'F! ~~ 0Y-- 6. Matr ix 7. Preserv ative
{Enter (Enter '

Regional lnlormation Sampler (Name) Airbill Number in Column A) In Co lu mn 0 )

- r/'v;. v 'lC-~ \(J) '31..0 6L/TTO/3 1. Surface Waler I. HCI
2. GroundWater 2. HN03 ·

Non-Sup ertund Program .yV\s~:,\u re (J , . ..---.. r 5, Ship To . . 3. Leachate 3. NaOH- ,5G.. /-;,..J. 1:" c:
. 4, Field ac 4, H2SO4

3. Purpose- ~YAct:o.,
[!vi> 1,011<; II, u... k.tc. I :'oJ:'c. L]

. 5. SoiVSediment 5, K2CR?,0 7

sb~a;'\~D UaJ ~\~
long-Term 2&:'0 ., 6. Oil (High only) 6. Ice on y .CLEM "'1M

lead f-- PA

§FS l-1wd:>I1;lk, A-L 35~() )
7, Wasle (High . 7. Other (SpeCir

~F '- REM RD only) in Column 0

City, Siale Sil~ 10
PRP ~ RI RA . ~05) ')JLJ - qSoD 8, Oth er (specily N. Not prosorved
ST SI O&M in ColumnA)

~NA~h CiJ o -; 7_ FED I:'2:I.ESI NPLD A N: ·13l.vuL, y(J ,,<>-< .
CL)\ A B C D E - RAS Anal sis F G H I J K

Sample Matrix Cone. Sample Preser Low High Regional Specific Station MoiDayl corre~onding Sample Field ac
Numbers (from Low Type: vative ~ ~ on~ oriiv · Tracking Number Location . Yearmme . CLP rganlc Initials Qualifier,. ;;;

(from Box 6) Med comg.l Jlro~\ ~ 0; ~
on

~ ri orTag Numbers Identifier Samp le Sample No. • BI""'k . S • Spike

labels) High Gra ox 7 " " u

~
u ,

Collection n , Ouploealfl
Other:

~
,. ·c ·0 -o R . A"'sal,Other: !:!. 0 0

~
, I 0 PE • PllrlOfm, Eval

U Z u: c, o • Not. ac Sample

. M 1\-1")\ ,»+ c. L-, (;, 0 l- f) J ')~ '7 Z0 DL./. -5f.-1- 10/..\<;1 IO} ') ~ M..J\. -
M)lD l.j~H r I I f-. 3 - tS",?7'R I 1)L-/.- ",7=-91 I/rl Z.\41 10 25 - IV\i- -
f\/\ no W 2.. ~ ,V & -Y J., I- -g - /"") :>, "+.R2- OL:l'-. - SE...q IOlb~}- In. ") - oN! ---- <, -,

<, <, <,
. <, ---- , <,

r--.. ~ t1n:
1'11t:=>' "'-.... <,

r---- <,
.. -............ ""'- .

r----
~ <, <,

Shipment fo~se Page Sample(s) to be Used for Laboralory a c Additional Sampler Signatures Chain 01Custody Seal Number(s)
Comptete? Y )

:!:Loll -
CHAIN OF CUSTODY RECORD

Relinquished by: (Signarure) Dale I Time Received by: (Signalure) Relinquis hed by: (Signa/ure) Date I Time Received by: (Signa/ure)

111'-.12- .I 'olzJ'HII2.0U ~J e:l- I
Relinquished by: (Signa lure) Date ITime Received by: (Signalure) Relinquished by: (Signalure) Date I Time Received by: (Signalu re)

I I ,
Relinquished by: (Signalure) Dale ITime Received lor Laboratory by: Date I Time Remarks Is custody seal intact? YIN/none

I
(Signature)

I
..

DISTRIBUTION: Green • Region Copy Pi nk - CL ASS Copy
Whl1e - Lab Cop y lor Return to RegIon Yell ow . Lab Copy lor Return to CL A SS

EPA Form 9110-1 SEE REVERSE FOR ADDITIONAL STANDARD mSTnUCTlOUS
· SEE RE VER SE FOR PURPOSE CODE OEFU41T10US
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.

uos URS Operating Services, Inc.
sun- TO: Ac.~)c; 10 '::. Ra...seo.rcA /10.-.-. 64/~ CHAIN OF CUSTODY RECORD

1099 IRth Street. Suit e 710 . Denver. CO R0202 ifbb3 iCible ri'lA4't" .V\ D- Galk/l CiJ ~'rl2(f)

PROJECT NOINAME: -:;e;. lo5! D.0) SITE MANAGER:
~ ~~

\))1(iIlQO lo<0 R~oIO~ " iS'1't'<i) hA \'v\t, rI:- c...
~S~RS~E:

C 4;-0u.... .'50

~
\i\

~ ~ -::::".D
~ '} . $:JJ r:f1t1STATION

DATE TIME COMPo GRAB STATION LOCATION
6
"NO. Z ~ .Q \f REM RKS

lll..f-5uH O/-zl \'1 t- '''''2.0 ,c I"L..-I- - c,vJ- \ . :J -,/.. )( I::>t,1'\ • ., t: ;>, ~.,5? ~:?l) 8 I)

\.)l:f -((,-'=1' \ I 1;;(00 ~ .l\I3 - LL-S W - J \ -;.. ~/..rL. S -I)~?-Sb

! IJ l-f - -cu , >-) \71 5 l- ii.., L ,c. - 5Ul - 2- \ ..J... ~1014 15? - 1'>'3 7-8 7-

I I DLJ. -~3 11£:;0 ..L i'Jt. -;... - ~L<.J- ;, \ ..;.. I:> <:, I <:' I 'j? -J53~<j

~ DL'i--~-4 I I~S -I- D L j.- Sw - L-{ \ -I... ;< 1, Ita 9. -J531Z8
DLi--5.,u- 5' 1110 ./. [\ 1...,[ - Sw - c \ .J.. h 1..1:4. I 'X"_ K' '37-:i'1

11"\1 ",. Sur- <0 . If) '>() .j., \)L"f.- SW - c; \ -J.. .;t b I <;l '8 -/ ')n~o

Illl:/.- SuI - ":} I /n -:z. c:. ,L. \\L'/.. - C,u } - "".J. \ 4- 1::>1.. 1'1 l~'/nrq l

liI-1t /..C", _~ I {rO C; )I. \) Li - </1 \ - 8 \ -l- i.::>O:zO 1.-' S37q2
-:

D l j..- S\..{) - q \ -I...()l.;<-SuJ-q . /1)15 v: h L ? I 1J?-J<j~1q:

IN .L.,L . 1. Yo \Y 1/0"'25 ./ Du - teo - / 0 \ -{, )C( ~I.)l.,t. SW-B 'J 6 -z.. 2..- 8-J)..., ."..,..

, '----- 1------ ----I-

, ~ -----.... . I--- ...
, ---- tff7J::=- "1l7h>--------- ----t--- -----f-,.

Ii}1~U1f2: !lY: (Signature) DATE TIME RECEIVED BY: (Signature) RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY:

Idz...'r,'} 1122D TeJ C::X - I (Signalure)..
RELINQUISHED BY:. (Signalure) DATE TIME RECEIVED BY: (Signature) RELINQUISIiED BY: (Signature) DATE TIME RECEIVED BY:

I - I (Signature)
' .

RELINQUISHED BY: (Signature) DATE TIME RECEIVED FOR LABORATORY DATE TIME REMARKS: .r<d l?><..

I BY: (Signature) I AIRBILL NUMBER: ,;<.0<:,<1 =t"100 '2...

71·50906.00

RSTAR1\FormsICustody.Fm.bas

White - Original to Acco~pany Samples Yello"; . UDS Main Office Pink . UOS Field Office

.J » »

ON 3590 UL-5A -tl=
u8 -9BCXXY-I
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5? -I"~\~)_

::]-1 (;)1 3,

'$?-lb3IJ.Q.
:5Z. - I(, "1 1~o

8 -/(,312.1

~ - I (, <'12.1

~i
REMARKS

I

':U.Ln,

DATE

CHAIN OF CUSTODY RECORD

DATE TIME

I

RELINQUISHED IlY: (5;gn.I.<o)

RELINQUISHED BY: (Signature}

\
\
I

\

\

\
\

\

\

\

I

\

\

~
~...
c."E
o
u.....
o
~...
-e
"z

o L-I- - R.?> - I c...

STATION LOCATION

DI...f - p.,(2 - \ l'\

DU· - R?, - \ t?

III -1-- Rf<, - ID
DL-;.(- R. 5 - Ie.

ID LJC.- e;) - \ I="

, i1 L -I- - RP>- I A

D Lf - BR -I C.

1r:x....J- -"RR - IA

RECEIVED FOR LABORATORY
BY: (Sig nature) .

SITE MANAGER:

I'}\" v L Q~ J..:,1(J ""

I

SIIIPTO: Bo? IN~;bUl

'D.Ja"~tr <A '1 'iSS Yc..,r o.-..J ") ' . fl~i.~·~rilV

DATE TIME

I

DATE TIM E

11/'-1" 'i 1 1135()
DATE T IME RECEIVE D BY: (Signature)

f------,,---1

, .v,
RECEIV ED IlY: {Signature)

hr-:-tC7l-----1

TIME COMPo GRAB

I tl, 10

1& 20

1'l, 2iJ

,'g 3 0

teoc

1+-7 _/"1

,"/In

I ,t.?"i 0

DATE

RELINQ UISHED IlY: (S ignature)

STATION
NO.

U0 S U RS Operating Services, Iric.

1099 l Rlh Street. Suite 710. Dcovcr. CO &0202

Dl,< - nK -IC

SAM PLER'S SIGNATUR E:

~ «.:

r ROJECT NO/NAME: 7-$ ,1cf> Iouxs
\)vr G.r'U Ll L:c..J. S rr-d +<:.A

IN ~-Q ?~ ltl

lou -BR.- If)

, Da..,t- ,ZO- IE'

Int.... - Q? - rl=

71-50906.00

RSTARn FormsICustody.Fm.bas

w nne . Original 10Accompany Samples Yellow- UOS Main QUice Pink - UOS Field Office ON 359 1
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U0 S URS Operating Services. Inc.
SIUP TO: (S.,. \:> w <..' h.J. - O'...."''''k,/ .... • \- ,•

CHAIN OF CUSTODY RECORD _' \

1099 18th Street, Suite 7 10. Denver. CO R0202 u c,~S '),,'fO\..l} S\- jJrrJ ", ,J.... (0 ~fY:'OL o- r:..
"

PROJECT NOINAME: n. ":/05 io. co SITE MAN'AGER:
~

-"M G.- J- ~",lu!pL"
~

'Nr ur\40 Lu,r' "
.5'(l-V~ " 10.;;;

i 1SAM PL ERS SIGNATURE:
C
0

1Y1.......~ u
.lj.....

~0
, ,

~ - ....
v, u .:;·

~
- :.

.i:jJ ~
.0.

j 9.:.STATION
DATE TIME COMPo GRAB STATION LOCATION

E',
~ )

" aN O. , Z ~ ~ .r REMARKS

laiD ~n..
.

\n.:I·- 5e-l.A Ie; 7.0 , « DL'I--& -2A -,l. X J{-,?) I 'X -/l-.3 /o1-
; I • .

IS2S DL.)I.-t;:JZ- 2.13 \ -I.. .;lj,"3 Z r 71- 163102YJ. • f.I.. ~ ;l ~ -I...

OlY .. eJ' . .;I.e . 6=3S i- 1)L~- B~-;2..c.. \ .j .21,??' S' ·1t.-.~/nCf
oW' · !':it . ;1.1) I S Y<; -f.. DL;i-- f,(l...- 2..D \ , ? (,'34 "i? .. I Co." 1 /0

' XJ. ..Pi>. ..;}J'_ ,c; <)o ' " I- ()L.-)'-- \W .. - ;I.E:: \ 121,:>''' ~-1"3 111 ~. 0 -f..

1... , ;. . 1'..> . X It.-.nQ ., .... , DLj- -~- ;;l. F \ f. 1'11~~l? ?.-I(~~IJ?
0 "

I) ;. - t"'l'l ..,J ,: I t.oo
;

-J.
.

nL:j- i3f2.. -~~ D I I... )( ;I.I;~ :}- ~ · 1"' '' ' 1<:,
1)l/ .. RA . :JI\ 1L/1.0 . > -/.. nU..- K5 ~ ;l A j -I-. )( :<b'3'J 5?- )<:, ~ \ J'1
(l..t A p,.. .J B /<.J2.5' -.. ·,If'lLi- -R.p> -::1. R \\ ' I , -,.c ~,,?q .;l ~ , I..., ." IIS"

k-.." <.R~";K J '-/ :>,« -J, 1i\:L~-' R." - ::J C • \ (-7~ f '- 1::2l, '-/0 c:;, , ) G 31 Je:.,
1)l.;:> R i3 - :2.,.1')

..
[)L-,t ·RB -~ J4 <-{C; -j.. ' .. / \ f. -.... :21:>4 1 R - I L.~ l li-

f"lL i- .. ~/', -D!O " , rsoo -j.. OL)I.. - R-o - ;l, E==' . \ , ~, "J. b<-/ 2- ?' _ I'-~ I 1<;(

f)....I. -R.6 ..]~ \
. ~. . r ;

1'"J hI.{ ~ -'i-It..31\Cj1')05
"""

b l-J'.- RB - ;l. F ...p , '.' ..

In- 1- ..ef',...){= h II lC;oS 'J... I-QL:f-- R.o ,...':h::P 1 r- ' X- I;;J bl.J t./ ~ - 11,3 120
..

I' ...-... I \ / /' '""'--

~,QUISIl~QBY:{Signature) DATE TIME REC EP 'E O BY: (Signature) RELlNQUISIlED BY: (Sign ature ) DATE TIME RECEIV ED llY:

o-«: Ii L-- II "lie, 1- 1\"::3 "]0 I
(Si c naiurc)

RELlNQUISIlED BY: (Signature) DATE TIME RECEIVED BY: (Sign,lUrc) RELlNQUISIl ED BY: (Sign,lUrc) DATE TIM E RECEIVED llY:

I I
(Signature)

RELl NQUISIlED BY: (Signature} DATE TIME ' ,RECEIVED FOR LAll ORATORY DATE TIME REMARKS:

I BY: (Signature)
I AIRB ILL NUMBER:

71·50906.00

RSTARl\Forms\Cuslody.Fm,bas

(
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Photo I . View upstream along Animas River from beneath Santa Rita Bridge at the most downstream
sample location DLX·SW/SE- 09.

Photo 2. View upstream along Animas River of vas sampling crew (Mackey, Howley and Terry)
collecting sample at DLX·SW/SE· 08.
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Photo 3. View of slag bank at the s ite along Animas River where slag materi al (gre y layer be neath grass),
is eroded and tran sported by the Animas River . C. Terry of LOS in foreground along river hank.
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Photo 4. Raft with fish shocking equipment being lau nched into the Animas River.

Photograph NO. 5. Upper fish tissue sa mpling reac h along the Anim,'s River north or Durango. Color ado.
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Photograph NO.6. Fish shocking raft along downstream fish tissue collection reach.
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Validation Reports and Laboratory Data
(under separate cover)




