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1.0 INTRODUCTION 

\~ar:~ '. s;-

This ?reiiminary Characterization Report for Surface Water and Stream bed Sediment was prepared 'cy 

Fiucr Daniel GT!, Inc., on behalf of Beazer East. Inc. (Beazer) . This work has been performed as part 

of a Phase Ill RCRA Facility Investigation (RF!) at the Koppers Industries. Inc. wood treating facility, 

located in Superior. Wisconsin . The Phase Ill RF! is being performed pursuant to the facility Permit No 

WIO 006-179-493. 

Since the state of Wisconsin had not yet received authorization to administer the hazardous waste 

requirements of HSWA, the U.S.EPA was compelled to administer the HSWA regulatory requirements 

promulgated in 1984. In addition to requ iring a program to reduce the volume and toxicity of hazardous 

waste generated. the requirements to assess the release or potential release of hazardous waste 

. constituents from solid waste management units was addressed by U.S.EPA. Subsequently, the 

U.S.EPA issued the HSWA portion of a permit for the facility on September 30 . 1988, which included 

conditions related to investigating the nature and extent of releases from solid waste management 

units . Since that time, the state of Wisconsin has been authorized to administer the HSWA program 

(April 24, 1992). On September 20 , 1995, the WDNR incorporated provisions for state authorized 

corrective action (site-wide) under the state 's HSWA authority. 

A Phase Ill RFI Work Plan was submitted by Beazer to the U.S. EPA, Region V, and the Wisconsin 

Department of Natural Resources (the Agencies) in Augu1t 1993 (Chester Environmental , August 

1993). The Agencies' comments on the Phase Ill RF! Work Plan were received by Beazer, by letter 

dated July 11 , 1994. Subsequently, a meeting was held between Beazer and the Agencies on August 

2. 1994, in Madison, Wisconsin, to discuss the Agencies' comments on the Phase Ill RFI Work Plan. 

Among the issues presented in the Agencies' comments and discussed at the meeting were the 

Agencies ' requirements for the off-site surface water and stream bed sediment investigative work to be 

expanded within the scope of the RFI. It was agreed that this work may be performed in two phases. It 

should also be noted that the WDNR allowed that the off-site surface water and sediment portion of the 

RFI may be performed independently of the on-site soil and groundwater portion of the RFI, both under 

the authority of the State of Wisconsin 's Corrective Action Program (October 24, 1996, Conditional 

Closure & Long-Term Care Plan Approval Modification) . 

A Surface Water and Streambed Sediment Sampling and Analysis Plan (SAP) (Groundwater 

Technology, Inc., July 1995) was submitted to the Agencies, and a telephone conference held on 

October 24, 1995 to address final comments on the SAP from the Wisconsin Department of Natural 

Resources (WDNR) . The agreed revisions to the SAP were documented in an October 31, 1996 

correspondence from Groundwater Technology, Inc. to the WDNR. Subsequently, the approved SAP, 

including agreed revisions . was implemented during the week of June 10, 1996. 

This Preliminary Characterization Report provides the results of the June 1996 sampling event. The 

objective of this Report is to document the preliminary determination of the nature and extent of site-
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relates :onstituents within the s:ucy area . relative :a the historic release of weed trea::;-:g constituents 

from the facility . To achieve this objective . the physiography and hydrology of the stt.:c·., area have been 

assessed qualitatively . in order to de 11elop a conceotual model relative to the potentia, :-;1 igration of site­

related constituents . Analytical data coilected during June 1996 have also been corn:::ared to available 

criteria and guidelines . In doing so. site-related constituents of potential ecological c::::r-.cern are 

identified . Additionally, potential receptors and exposure pathways are qualitatively e11aiuated. 

This ?~e!iminary Characterization Report is divided into five main sections . Sectien , C ::rovides 

introductory information . Section 2.0 summarizes the methods and materials used wr.i ie implementing 

the SA.P . Section 3.0 provides a description of the physical characteristics and historicai informa!ion fer 

the study area. Section 4.0 presents the chemical analytical data reported for samples collected 

pursuant to the SAP . Section 5.0 relates the physical and chemical characteristics of :he study area as 

a data evaluation and provides general recommendations for additional work as part of the off-site RF! 

activities. 
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2.0 METHODS AND MATERIALS 

~ 
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The following subsec'.io.:s summari ze the methods and materials used to implement the SAP . including 

agreed re•,isicns . ;... full cescription of the methods ar.c materials is provided in the SAP and an 

Oc'.ober 31 . 1996 corresoondence containing the agreed revisions. The results of these activities are 

reported in Sections 3.0 through 5.0. 

2.1 Surface Water Sampling 

Objectives 

Surface water samples were collected and analyzed to characterize surface water quality within the 

unnamed ditch and Crawford Creek. and determine the nature and extent of site-related constituents . if 

present. 

Locations 

A total of seven surface water samples were collected and analyzed: two samples from the unnamed 

ditch and five samples from Crawford Creek. Sampling locations are illustrated on Figure 2-1 and 

designated SW-5 through SW-11 . 

Equipment and Procedures 

All surface water samples were collected as grab samples, using a peristaltic pump and dedicated 

tubing composed of inert material. For Crawford Creek, surface water samples were composited from 

three locations across a sampling transect. Only single samples were collected at mid-channel from 

the unnamed ditch. Surface water samples were collected just below the water surface. Background 

sample location SW-7 was collected first and subsequent sampling was performed from the most 

downstream location to the upstream locations. Surface water samples were collected prior to 

sediment sampling at each location . All sampling locations/transects were marked with stakes and 

surveyed to the state plane coordinate system for location. 

Sample Handling and Analysis 

All surface water samples were collected and handled in a manner consistent with the SAP. Each 

surface water sample was analyzed for the parameters listed in Table 2-1 . Field measurements of pH , 

conductivity, dissolved oxygen, and temperature were collected at each of the three composite 

locations along sampling transects established for Crawford Creek. To help ensure the quality of the 

surface water data , a field rinsate blank and duplicate sample were collected. 
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2.2 Streambed Sediment Sampling 

Objectives 

Sediment samples were collected and analyzed to characterize sediment quality within the unnamed 

ditch and Crawford Creek. and determine the nature and extent of site-related constituents . if present. 

Locations 

A total of eleven sediment samples were collected and analyzed : four from the u.nnamed ditch and 

seven from Crawford Creek. Sampling locations are illustrated on Figure 2-1 and designated S0-5 

through S0-15 . 

Equipment and Procedures 

Unnamed ditch sediment samples were collected from the middle of the ditch's channel , using a 

dedicated stainless steel hand trowel. Sediment samples were submitted for chemical analysis from 

the 0- to 6-inch interval. In addition, samples at each ditch sampling location were collected from the O­

to 1-foot interval for field screening by HNU and visual observation. Sediment sampling locations within 

the unnamed ditch were biased toward likely areas of sediment accumulation. 

Crawford Creek sediments were collected along a transect established across the creek at each 

sampling location. A sediment sounding pole was used to determine the depth of sediment across 

each transect. At three locations along each transect, a coring device was used to collect cores to 

depth, based on the bottom substrate and/or equipment limitations. The three cores were screened 

with an HNU meter and visually inspected. A sample from the 0- to 6-inch interval and 6 inches to the 

end of the core were collected for analysis from one of the three cores coUected along the transect. 

The core selected for analysis was based on an elevated HNU reading or visual evidence of potentially 

site-related impacted sediment. 

An additional three transects were established between locations SD-15 and SD-14 (ST-14/15). SD-14 

and SD-13 (ST-13/14), and SD-11 and SD-10 (ST-10/11), where spacing between the sediment 

sampling locations was greatest (see Figure 2-1) . At these transects. sediment depth/characteristics 

probing, HNU readings, and visual observation information were collected. All sediment sampling 

locations were staked in the field and surveyed to the state plane coordinate system . 

The sediment samples submitted for chemical analysis were split and screened in the field for total 

polynuclear aromatic hydroc·arbons (PAHs) with immunoassay test kits. The exceptions to this are the 

background samples from location SD-9 and location SD-8 (6 inches to end of core sample) due to 

insufficient quantity of sediment for the sample. 
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Samole Handling and Analysis 

r'-.11 s;;s1ment samples were collec:ed and handled in a manner consistent with the SAP. Each 

secir.'.er.t sample was analyzed for PAHs. phenolics . pentachlorophenol. tetrachlorophenols. arsenic . 

barium. cadmium. chromium . lead. total organic carbon, diesel range organics. and grain size (with the 

exce:::ion of locations SD-6A/B ; SD-7AJB: and S0-88) . in accordance with the methods listed in Table 

2-2. -:wo sediment samples were analyzed for those additional parameters listed on Table 2-2 . To 

help ;;::sure the quality of the sediment data. a field rinsate blank and duplicate sample were collected 

2.3 Ditch Bank Soil Sampling 

Objectives 

Ditch bank soil samples were collected and analyzed to determine the nature of the black material 

observed along the banks of the unnamed ditch . 

Locations 

Two ditch bank soil samples were collected and analyzed. The sample locations are illustrated on 

Figure 2-1 and designated 08-1 and 08-2. 

Equioment and Procedures 

Ditch bank soil samples were collected using a stainless steel hand trowel. The ditch bank soil 

samples were collected from the 0- to 6-inch interval. In addition , the ditch bank material was probed . 

to help determine the extent of black material along the ditch's bank. 

Sample Handling and Analysis 

All ditch bank soil samples were collected and handled in a manner consistent with the SAP. Each 

ditch bank soil sample was analyzed for the parameters listed on Table 2-3. 

2.4 On-Site Drainage Mapping 

On-site drainageway mapping was performed to delineate on-site drainageways and their discharge 

points irom the site . This was accomplished by performing a reconnaissance of the site and mapping 

drainageways and discharge points. with the aid of a site topographic map. 
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2.5 Physical and Historical Characterization 

Du ring the collection of surface water and sediment samples from the unnamed ditch and Crawforc 

Creek. ooservations of phys;cal characteristics were made and noted. in accordance ·.vith Sec~on 6.0 oi 

the SAP These observations included: 

• Stream channel width; 

• Stream channel cross-section area: 

• Sediment depth ; 

• Sediment color, based on the Munsell color notations: 

• Qualitative description of surface water and sediment odor , if any; 

• Sediment texture (i.e., clay, silt, sand. gravel , organic material, etc.); 

• Presence or absence of visual oil/petroleum staining in the sediment matrix: 

• Presence or absence of oil sheens on the water surface after bringing sediment 

samples up through the water column; 

• Sediment description (i.e., structure, lenses, layering, plasticity , moisture content. etc.); 

and 

• Presence of natural or artificial dams and obstructions (i. e .. beaver dams). 

In addition, efforts were made to collect available information regarding the unnamed ditch and 

Crawford Creek from the various state agencies (Hazardous and Solid Waste, Water Resources . and 

Fisheries), Koppers Industries, Inc. (regarding Outfall No. 001), and through a review of available 

literature. 
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3.0 PHYSICAL ANO HISTORICAL CHARACTERIZATION 

30th '.h e existing physical conditions at the site and how they have varied during the years of plant 

operaticns likely affect the distribution of site -re!ated_constituents cf concern in the off-site hydrograohic 

net. In :his section . field observations and measuremen ts collected during the investigation are 

presen ted . the existing geology and environments of deposition are described . first by form and 

hydrography. and subsequently by the transport and depositional dynamics which affect sedimen t­

borne ::::nstituent migration beyond the KI i site . 

3.1 Field Observations and Measurements 

The following subsections present the resu lts of field observations and measurements collected during 

the investigation . 

3.1.1 Site Drainage 

The resu lts of on-site drainageway mapping. as described in Section 2.4 , indicated that the majority of 

the site drains to the north- northwest and discharges from the site via Outfall 001 at the unnamed 

ditch . The site surface water hydrology is controlled by the site topography and channelization of 

surface water through man-made ditches to facilitate run-off from the treating plant property. In 

general , the topographic relief is localized and generally less than 10 feet in elevational change. Figure 

3-1 illustrates the site topography and general direction of surface water flow, determined through a site 

reconnaissance conducted during the RFI activities. As illustrated on Figure 3-1, surface water is 

generally transmitted to the north, to discharge from the facility at Outfall 001 . There are two other 

minor areas of the site with alternative surface water flow pathways. At the southeast portion of the site , 

the localized site drainage of approximately 5 acres is toward Outfall 004 and in the southwest portion 

of the site , the localized site drainage of approximately 3 acres is toward the south-southwest 

As indicated in Section 2.5, efforts were made to collect historic information regarding Outfall 001 at the 

facility . This outfall from the facility represents the beginning of the unnamed ditch . Based on 

discussions with the facility manager on June 27, 1996 and Koppers Industries. Inc. corporate 

personnel on July 16. 1996, no information (e.g., flow rates, water quality, etc.) is available regarding 

this outfall. 

3.1.2 Unnamed Ditch 

During the collection of surface water and sediment samples within the unnamed ditch, obseNations 

and fie ld readings were collected pursuant to the SAP. For surface water. temperature , dissolved 

oxygen . specific conductance , and pH measurements were collected . Additionally. surface water flow 

rate observations were made. For sediment. the depth of sediment, sediment texture and color. PIO 
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reacings and observations of odor and visual obser,ations while extracting the seciment cores were 

noted . Surface water sampling locations within the unnamea ditch include SW-5 and SW-6 (see Figure 

2-1 ). and sediment sampling locations within the unnamed ditch include S0-5 through S0-8 (see 

F:gure 2-1) Refer to Appendix A for supplemental photograohic information . 

Surface Water 

Table 3- 1 provides th e results of temperature. dissolved oxygen , specific conductance . pH . and flow 

measurements collected from surface water sampiing locations SW-5 and SW-6. within the unnamed 

ditch. As indicated on Table 3-1, the average temperature of the unnamed ditch is 20.2 degrees 

Ce lsius . the average dissolved oxygen content is 8.0 milligrams per liter (mg/I), the average specific 

ccnduc:ance is 780.5 micromohs per centimeter (um hos/cm), the average pH is 9.19 .(su). and the 

average flow velocity is 6 feet per minute (ft/min.). 

E•1a luation of this surface water information is inherently limited due to the intermittent and shallow 

nature of the unnamed ditch, which will naturally ha_ve great variability relative to these measurements 

over time at any one location and throughout it's length by natural processes (ambient air temperature 

and pressure, precipitation, flow, depth of water, erosion, etc .). Due to its intermittent nature and wide 

variability in water quality; the unnamed ditch would likely not support a viable aquatic community. 

Sediment 

Table 3-2 provides the results of sediment depth·, texture, and color assessment; PIO readings; and 

observations of odor or visual observations for sediment sampling locations S0-5 through S0-8, within 

the unnamed ditch. In general, the unnamed ditch sediment consists of organic material (detritus) or 

· various relatively coarser-grained material (sand or gravel) deposited ove~ clay 
~ ---------------substrate . Observations of odor and PIO reaciio.gs above background were generally decreasing with 

......_____---.. . ---
distance from the site, for the sediment. Visual or odorous evidence of potentially site-related residuals 

was noted~ns, except S_Q-8. Visual evidence of a~nwhil-ecollecting me sea1men 

f samples was noted generally at all locations (except S0-7) . Table 3-3 provides a summary of grain 

size analyses for samples collected within the unnamed ditch (see Appendix 8 for the full grain size 

data package) . As indicated, the material overlying the clay substrate is generally clay or clayey sand . 

· Figures 3-2 through 3-4 depict general stream cross-sections and the depth of sediment measured in 

the unnamed ditch , at sampling locations SD-5 through S0-8 (with the exception of S0-7, which had a 

sand/gravel substrate) . The depth of sediment was based on refusal of the hand-held sampling 

equipment. which was typically at an extremely tight clay. As illustrated, -~ 

shallow. on the order of one-foot in depth or less, and somewhat uniform across the transect. 

-------
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Tabie 2-4 provides a description oi observations mace while collecting samples with in the unnamed 

ditc:i . These observations are keyed to the sediment sampling locations (see Figure 2-1 ). In general. 

the vegetative community types along the unnamed ditch reflect upland forest species . with riparian 

vegetation within and along the banks of the ditch. P..quatic observations were limited due to the 

intermittent nature of the unnamed ditch . Channel obstructions were limited to anthropogenic sources 

(culverts under a road and railroad tracks) and wouid iikely have an influence on the transport and 

deposition of sediment. 

3.1.3 Crawford Creek 

As indicated in Section 2.5, efforts were made to collect information for Crawford Creek; including 

historic information regarding flood stage levels, average annual flow rates, and hydrodynamic 

properties of Crawford Creek. Appendix C is a compilation of notes available from the state Bureau of 

Solid and Hazardous Waste, Bureau of Water Resources Management, and Bureau of Fisheries 

regarding Crawford Creek. Pertinent characteristics to note frnm the state 's records for Crawford 

Creek include: 

• Limited fish species and game resources . 

• An annual complete winter fish kiil. 

• A typical minnow creek, with a turbid water supply . 

• Length 6.20 miles 

• Shore Length 12.40 miles 

• Direct Drainage Area - 8.45 square miles 

• Hydrology Intermittent to the Nemadji River \ ~ 

• Gradient 25 feet per mile 

Based on discussions with personnel from the Bureau of Solid and Hazardous Waste. little information 

is available from the state for Crawford Creek, due to its intermittent nature. There are no stream 

1 / gaging stations located on Crawford Creek. 
~ 

During the collection of surface water and sediment samples within Crawford Creek. observations and 

field readings were collected pursuant to the SAP. For surface water, temperature , dissolved oxygen. 

specific conductance, and pH measurements were collected: surface water flow rate observations 

were made as well. For sediment. the depth of sediment. sediment texture and color. PIO readings, 

and observations of odor and visual observations while extracting the sediment cores were noted . 
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Surface Nater samciing locations wirhin Crawicrc Creek :nc!ude SW-, through SW-·· ,see Figure 2-

1) sec ir.'.ent sampling :ocations with in Crawford Creek include S0-9 through SD- i S , see Figure 2-1 ) 

Refer :o Aopendix·A for supplemental :::ihotographic info rma tion . 

Surface Water 

Table 3-5 provides th e results for temperature . dissolved oxygen. specific conductance . pH , and flow 

measurements collected from surface water samoling locations SW-7 through SW- , i . within Crawford 

Creek. As indicated on Table 3-5. the average temperature of Crawford Creek is 22.3 degrees Celsius . 

the average dissolved oxygen content is 7.8 mg/I. the average specific conductance Is 224 umhos/cm. 

the average pH is 9.08 su . and no fl ow was observed . 

Evaluarion of this surface water information is inherently limited, due to the intermittent and shallow 

nature of Crawford Creek and high sediment load. Crawford Creek will naturally have great variability 

relative to general water quality over time at any one location and throughout its length . by natural 

processes (ambient air temperature and pressure. precipitation , flow, depth of water. erosion, etc.) . 

Sediment 

Table 3-6 provides the results of sediment depth , texture and color assessment: PIO readings; and 

observations of odor or visual observations for sediment sampling locations S0-9 through S0-15 and 

observational transects ST-10/11 , ST-13/14, and ST-14/15 within Crawford Creek. In general. 

~ ediment consists of silt o.rg~tter overlying a clay substrate . Some coarser 

grained material (sand and gravels) is present at location S0-10. Table 3-7 provides a summary of 

grain size analyses for samples collected from Crawford Creek (see Appendix B for the full grain size 

data package) . As indicated, the material overlying the clay substrate is generally described as clay. 

Observations of odor varied throughout Crawford Creek and P D readings were genera II 

background. Visual or odorous evidence of potentially site-related resi ua s was noted from location 
1
~. Visual evidence of a sheen while collecting sediment samples was noted variously 

through location S0-13, but not beyond this location toward the Nemadji River. Figures 3-5 through 

3-14 depict general stream cross sections and the depth of sediment measured within Crawford Creek, 

at sampling locations S0-9 through S0-15. The depth of sediment was based on refusal of the hand­

held sampling equipment. which was typically at an extremely tight clay. As illustrated. Crawford Creek 

sediment ranges up to an approximate maximum three feet in thickness. 

Observations 

Table 3-8 provides a description of observations made while collecting samples within Crawford Creek. 

These observations are keyed to the sediment sampling locations (see Figure 2-1 ). In general, the 

vegetative community types along Crawford Creek reflect typical riparian vegetation of this area, 

dictated by the local geomorphology and hydrology. The number of observations of aquatic organisms 
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~ t.e.G-c-e-1:J-e-t0-U:i.e-!nte'-1r0 !+t- Ft-e-x-F-e---a-nd htgn sediment load of Crawford Cree k. Channe l 

obs:ructions include the ra i!r:ad grace and culvert . beaver dams, and downed trees . which wou ld have 

an influence on the transpcr: and de~os;tion of sediment. 
'-----""' 

3. 1.4 Ditch Bank Soil 

During the collection of ditc:-: bank soil samples. observations were made regarding the distribution of 

'black" stained soil along tr. e unnamed c: itch . The extent of stained soil extends from approximate ly 40 

yards south of Hammond ;:.:;enue . to the approximate location of SD~6 (see Figure 2-1 ). Within this 

stretch . various thicknesses :Jf weathered. stratified. visibly stained soils are observable along the banks 

of the ditch , from several fee t above and to th_e bottom of the ditch (see Appendix A for additional 

photographic information) . 7he extent of stained soil appears to be attributable to historic periods of 

higher flow within the ditch ar.d/or erosion of the ditch channel to its current elevation . The soil had an 

odor and was of an "oily" nature. Grain size analyses could not be performed on the soil due to the 

"oily" nature of the material. Observations of terrestrial macroinvertebrates and extensive rooting in the 

stained soil were noted . 

3.2 Physiography and Morphology 

3.2.1 Physiographic Setting 

The bedrock within the northwestern portion of Wisconsin immediately adjacent to Lake Superior is 

composed of geologic formations and structures associated with the Mid -continent Rift System which 

formed between 1.0 and 1.5 billion years ago. Locally, this area is referred to as the Keweenawan 

Area and consists of an approximately 65 kilometer wide belt of northeast/southwest trending folded 

and faulted layers of sandstones, volcanics, quartzites (metamorphosed sandstones and 

conglomerates) , and shales bordered on either side by more durable granitic and/or metavolcanic rock 

(White , 1966). This material consists of successive layers of sand, clay, and gravel eroded from the 

surrounding upland areas and intermittent lava flows which upwelled from rifts in the earth 's crust. 

These sediments and lava flows eventually filled the deep trough formed by the splitting or rifting of the 

crust. The topography of this area was most recently formed by a series of continental sized glaciers 

migrating back and forth from the north over the last two million years. These glaciers preferentially 

carved and scoured the relatively softer sand and clay units within the rift zone , accentuating much of 

the northeast/southwest trending topography in the area, including the Lake Superior basin . 

The project site (including the unnamed ditch and Crawford Creek) is part of the Lake Superior 

Lowland physiographic province. Bedrock in this area consists of a flat surface of the Superior 

sandstones with lesser thicknesses of clay and conglomerates. ~ Qfk occurs at depths of about~ 

to ~ .e-et~eddish _coJ.o~ ne grained sands and clays, which were deposited on the 

floor of an enlarged Lake Superior approximately 9,100 to 11 ,500 years ago. Locally, these lake 
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(lacus:rine )° deposits are known as th e ·red c! ays.· To :he scu:h . :he La ke Superio r Lawland is 

bounded by the northeast/southwest trenaing uplands of the Douglas Range which nse up to 350 feet 

above :he Lake Superior lowlands. Bedrock of the OoL!glas Range is composed of lava flows which 

are more res istant to scouring of the ice Age glaciers. in addition . the Douglas Range is bounded on 

the northwest and southwest by a series of parallel faults. suggesting the entire range may have aiso 

been uplifted by tectonic forces . Commonly, terraces of unconsolidated sand. gravel and clay can be 

found along the northern fault escarpment, marking the position and elevation of the former Lake 

Superior shoreline during the last Ice Ag e. It should be noted that the middle and upper portions of the 

Crawford Creek watershed extend into this northern escarpment area of the Douglas Range. 

3.2.2 Hydrologic Setting 

3.2.2.1 Drainage Network. Drainage from the KIi facility passes through an unnamed ditch . and 

mingles with flows in Crawford Creek. The drainage area of Crawford Creek (length 6.20 miles) is 

approximately 8.45 square miles (WDNR , 1971 ): the drainage area of the unnamed ditch is unknown , 

but is probably less than 1 square mile . Approximately one mile below their confluence, Crawford 

Creek empties into the Nemadji River, which flows app~ miles to Lake Superior. The 

drainage area of the Nemadji River above the USGS gage near South Superior, Wisconsin (near the 

confluence with Crawford Creek) is approximately 420 square miles (USGS, 1996). Other water bodies 

/(

which may affect the fate and transport of sediment-borne constituents include: the pond just 

downstream from the facility ("Crawford Creek Pond"), ditches along the railroad , and various wetland 

1 and migration-belt depressions within the floodplain of Crawford Creek. 

3.2.2.2 Precipitation. Mean annual precipitation in the region averages approximately 30 inches per · 

year. Based on available records, it appears that precipitation is distributed with seasonal peaks in 

June and in late summer/early fall, with the early winter months of December and January being 

driest. Average monthly precipitation is shown in figure 3-15. 

3.2.2.3 Recent Hydrologic History. Within Douglas County, Wisconsin, the USGS has maintained 

up to 16 stream gaging sites for a wide variety of periods. Daily and peak flow values are available for 

these gages. The most relevant gage is one on the Nemadji River, near South Superior, with data 

available from November 22, 1973, to the present. 

· Some of the red clays are truly lacustrine ; others are glacially-compacted ground moraine derived 
from over-ridden lake clays. 
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Total annual flow values for the 1974 through 1995 period on the Nerr.adji River at :he USGS gage 

near South Superior are presented on ~ 6. The mean annual flow for th is gage during the 

available period of record is approximately 294 .000 acre-feet (409 cfs) This equates to an annual area 

runoff ratio of almost 1.0 cfs per square mile. Average monthly flows (in cubic feet :er second) are 

highest in April (1346 cfs) and lowest during January (80 cfs) (see Figure 3-17) . These figures range 

from average runoff values of 3.2 to 0.19 cfs per square mile. respectively. Figure 3-18 presents the 

average monthly flows for the period October 1973 through October 1995. There are typically two 

major ,unoff periods each year: a larger and longer snowmelt event during the months of March 

through May and a second smaller and typically shorter autumn peak event during the fall months of 

September and October. The relatively larger annual runoff event in the spring is likely associated with 

snowmelt runoff and possibly rain or snow events . The early fall event is likely associated with rainfall 

events as this period corresponds to the annual high precipitation events seen in the long-term 

precipitation records and statistics. Thus. we may surmise that sn"owmelt processes may-1:lIDla_a__ 

~ impact on runoff and geomorphic proces~es than precipitation events, given the greater 

magnitude and period of annual spring runoff events. 

From available information, recent hydrologic events have included: relative droughts during at least 

1974 through 1977, 1980, 1987 through 1990, and 1994 through 1995; floods or high flow events 

during water years 1978, 1983, 1986, and possibly 1993. Additionally, human activity has progressively 

altered the hydrology by ditch construction ; diversions or dams in the watersheds of Crawford and 

Nemadji, dredging of the Nemadji mouth, modifications of ponds and lakes, fluctuations of lake levels. 

3.2.2.4 Channel Geometry. Channel geometry may be best characterized as (a) the dimensions 

and attributes of the channel at bankfull discharge, and (b) width of the floodplain . Bankfull discharge, -------------. 
which commonly corresponds to the flow with an estimated recurrence of 1.5 to 2 years, is the flow at 

which self-forming (alluvial) channels typically begin to spill out over their floodQ@ios. Many 

assessments of the magnitude and frequency of sediment transport are based on the duration of flows 

at or near bankfull. Most useful non-structural approaches to reconfiguring or restoring stream 

channels likewise are based in part on bankfull channel geometry and the associated equations which 

describe the curvature of meanders and stability of banks. Hack (1956) discusses bankfull flow in 

relation to pool depths and bank erosion for streams in the region, with more abbreviated discussions 

found in some of the more recent regional geomorphic studies (c.f., Knox and others, 1982). 

Much of the unnamed ditch was cut into a pre-existing low drainage area. and the channel has partially 

naturalized over the years. at least to the extent that it has many properties of alluvial channels. Widths 

of 3 to 5 feet approximate bankfull width along the unnamed ditch, where bankfull depth is likely to be 

about 0.8 feet. Depth of sediment in pools is typically somewhat less than one foot (see Section 3.1 ). 

Data are presently insufficient to estimate the width of the geomorphically-active floodplain. but it 

appears to be about 20 to 40 feet wide at some locations. 
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Crawiord Cree i< has a bankfull width of about i 4 to , 8 feet. generally increasing in :l"'.e downstream 

, direc tion . Bankfull depth appears to be about 2 to 2.5 feet. The width of the geomcr:h1cally ac!ive 

floodplain increases in the downstream direc!ion . from about 200 to 400 feet at the r.-:c uth of the 

unnamed ditch . increasing markedly to about 1000 feet at the confluence with the Ne:nadji River . 

3.2.2.5 Properties of the Bed and Banks. During the investigation . the banks anc jed materi als of 

the unnamed ditch and Crawford Creek were sampled pursuant to the SAP. Genera! jed and ban k 

conditions at the time of sampling were noted and vegetation , aquatic invertebrates. and other attributes 

were described (see Section 3.1 ). Sampling and related probing indicated thatJJ_ed sadiments 

commonly approach 1 foot in depth within the unnamed ditch, and about 1.5 to 2 feet in Crawford 

Cr.e.e-k. wi th occasional observations of up ~kness. Mechanical analyses of the samples 

was performed by sieving and by hydrometer. The proportions (by dry weight) of each sample 

composed of gravel, sand , silt and clay (plus colloids) was determined. 

The mechanical analyses (Tables 3-3 and 3-7- summary of sediment grain-size ana iysis) reflect the 

~ y and ~ nature of the local red-clay soils , derived from glacial-lake sediments. Based on the 

pairs of samples collected at the two locations (SD-05 and SD-08) along the ditch ar.d seven lo_cations 

SD-09 through SD-15) in Crawford Creek, the results indicate or suggest that: 

(I 

,{ 

• 

• 

The sediments show a bi-modal distribution in their content of clay, containing either 

moderate (24 to 35 percent by weight) or high (45 to 60 percent) clay content; 

The sample collected from the~jnch depth alrnQ~t ~ ally contains less cla 

(and generally more sand) than the sample drawn from 6 inches to th e end of the 
~ 

core ; 

• Samples from the lowe.r @;3Ches of Crawf__grdj: reek (SD-13 through SD-15) are quite - --uniform, with clay contents varying only from 24 to 32 percent. -----
The sandier sediments with a moderate clay content are interpreted to be relatively mobile bed 

sediments, mostly originating in the upper and middle portions of the Crawford Creek watershed and in 

transit to the Nemadji River. The bed sediments with high clay content are seen to t:e of more local 

origin , and in some cases may simply be intact Douglas Till, which forms the bed of th e ditch and the 
-- L '. I ....J I creek . The clayier sediment are more cohesive an ---­ ess mooue, ana tover a given ~eriod of years) are 

substantially less likely to be transported downstream. The two types of sediment do mix, and should 

be seen as end members. rather than true "populations ." Nonetheless, the sandier t ed materials are 

!, more immediately exposed to the current and probably move through the ditch and Crawford Creek at 

/ rates perhaps an order-of-magnitude more rapidly than the clayier sediments. 
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T:-'. ere a,e probably two primar1 rec;scns why the sediments from the lower reaches of C,awforc Cree ,.; 

are re ia:1veiy uniform. f=irst. storage is much greater. with the floodplain widening by a fac:or of 1 Oas 

C,awfc rc Creek approaches the con fl uence . Similarly, the railway emban~ment. bea~ ms. and 

other fac~ ~ bis_re_ach. Second. much of the sediment load of Crawford Cree i< 

is depos;ted in this reach during times when water levels in the Nemadji River are high . creating a 

temporar; backwater . which likely prevails as much as half of the time that high rates of sediment 

transport are occurring in Crawford Creek. Hence. the composition of bed material in this reach is a 

reasona ble characterization of the sandier. moderate-clay content sediments pre ferentially transported 

by Crawfo rd Creek. As this coarser material is deposited . it dilutes the finer-grained sediments 

originating in the lower portions of the watershed. including from the unnamed ditch . 

3.3 Hydrologic and Geomorphic Processes 

3.3.1 Sediment Sources 

Review of field summaries and photographs collected during the investigation indicate that the principa l 

sediment sources in the watersheds of the unnamed ditch and Crawford Creek are rad to brown , 

organic-rich clay, with lesser amounts of silt, sand, and gravel. This material is consistent with 
~ c::;z;:: 
descriptions of the Late Pleistocene aged "red clay" iacustrine deposits within the Lake Superior 

( 

Lowlands. These deposits are recognized as being erodible when disturbed, when sediment yields of 

about 500 tons per square mile annually may be expected (Batten and Hindall , 1980). Also likely to be 

significant sediment sources are eroding banks of the two streams and their tributaries (Rose and 

Graczyk, 1996), which appear to be composed in large part of previously-eroded and -deposited red 

clays, based on photographs and other qualitative descriptions. 

Lesser amounts of sediment are contributed by the various pitted tills, moraines, paleo-lake terrace 

deposits. and small areas of glacially-scoured bedrock in the upper watershed of Crawford Creek. 

Based on regional syntheses, rates of erosion in these areas are typically in the range of 10 to 40 tons 

per square mile per year (Hindall and Flint, 1970; Batten and Hindall, 1980), more than an order of 

magnitude lower than those reported for the red clays. in this upper portion of the Crawford Creek 

basin, the sandier soils are thought capable of sustaining present-day timber harvests with little or no 

change in erosion rates based on work performed on similar parent materials in Bayfield County by 

recognized researchers (Spangenberg and McLennan, 1983). 

3.3.2 Sediment Transport 

While relatively little systematic sediment-transport work has been conducted in streams along the 

southern Lake Superior shore , some general guidelines and values may be inferred. 
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3.3.2.1 Regional Erosjon and Transport Rates. ~incail and his co-workers have estimated 

regional rates of erosion to range from about 500 tons per square mile per year in red clays. to about 

20 to 40 tons per square mile per year in the gravel moraines of the middle and ucper watershed. 

Rates in end morainal material and other re!ated glacial deposits at the very head waters of Crawford 

Creek are thought to be less than 10 tons per year per square mile. \ 

Data from the White River watershed in Bayfield County suggest sediment-transoort rates of about 0.2 

tons per day (tpd) per square mile during maximum snowmelt, and values of perhaps 0.03 to 0.1 

!pd/square mile at other times during the summer. Higher rates may occur during storms (see Rose 

and Graczyk. 1996, for the nearby North Fish Creek study) . · 

3.3.2.2 Dynamic Sediment Transport Rates. Suspended-sediment concentrations of about 90 

milligrams per liter (mg/I) prevail during periods of moderately high flows (corresponding to about half 

of the two-year peak flows), and 15 mg/I during periods of low to normal flow (Batten and Hindall, 

1980) . In the White River study, approximately 80 percent of the suspended sediment consisted of silts 

and clays (finer than 0.0625 mm) both upstream and downstream of a small run-of-the-river 

hydroelectric reservoir. Similar distributions are reported from portions of the North Fish Creek basin , 

although sand constituted more than half of the sediment load downstream from eroding banks or 

incising tributaries. Bedload sediment appears to be a small fraction of total sediment yield, probably 

less than 10 percent, and perhaps substantially less, based on the limited data from the White River 

study and photographs of the sediments collected during the field investigation. 

Sediment transport commonly increases exponentially with streamflow. For example, Crawford Creek 

might be expected to transport four times as much sediment at flows of 200 cubic feet per second (cfs) 

as it moves at 100 cfs. The relation describing sediment transport as a function of streamflow is known 

as a ~ediment-rating curve." Such relations have been developed for streams in Bayfield County 

(Rose and Graczyl( 1996) and adjoining areas in Minnesot~, and are likely to prove 

a~ted portions of the Crawford Creek watershed. Using such relations, it will 

be possible to estimate the rate of sediment in transport in Crawford Creek at most flows, to compare 

with estimated discharge of sediment or sediment-borne constituents from the facility or from the 

unnamed ditch. These relations can also be applied to quantify likely distance of travel during a 

particular storm event, and (when combined with the hydraulic geometry relations) to probable distance 

of transport during an actual or synthetic sequence of storm events. They also show that sediment 

rates can be reduced if peak flows can be attenuated within the watershed of the unnamed ditch and 

Crawford Creek. 

3.3.3 Channel Changes Over Time 
.., 

Channel changes include migration rates, and the extent to which channels aggrade and downcut. as 

well as any changes in course (meander cutoffs , human channelization, or avuls1on) Channel change 
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is an important process in watersheds aiong the southern shore of Lake Superior t:ecause much of the 

sediment load is associated with bank retreat. c:.itting of new channels . and/or changes in the amount 

of mobile sediment temporarily stored on th e bed (Batten and Hindall . 1980) . Similarly, channel 

ch ange can result in streams moving away from formerly-contaminated segments. with the constituents 

then being largely immobilized in fine-grained alluvium . 
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4.0 CHEMICAL ANALYTICAL CHARACTERISTICS 

The foilowing subsec:ions present a discussion of the ana lytical resui'.s for surface water. sediment. 

and ditc~ bank soil samples collec:ed during the site investigation . A :uil listing of the validated 

analytical data is included within this section as data tables. Note that :hroughout this discussion. the 

use of a J following a concentration value .indicates the value to be es:imated . The distribution of the 

primary wood treating constituents (pentachlorophenol and polynuclear aromatic hydrocarbon 

~om pounds) of interest are provided on Fig ures 4-1 through 4-3 for the various media. - -
A copy of the chain-of-custody records for the sample resuits discussed in this section are included in 

Appendix D. Attainment-of the data quality objectives was evaluated :hrough a full validation of the 

analytic.al data, per the Quality Assurance ?roject Plan (Groundwater Technology, June 1995) . A copy 

of the validation letters associated with the data set are included in A~;::endix E. -

4.1 Surface Water 

Surface water samples were collected from seven locations as part cf ,he investigation. Two locations 

were within the unnamed ditch and five locations were within Crawforc Creek (see Figure 2-1 ). 

Samples were analyzed for pentachlorophenol/tetrachlorophenols by :,eystone Method 589, 

polynuclear aromatic hydrocarbons (PAHs) by EPA Method 8310, and acid extractable phenolics 

(AEPs) by EPA Method 8270. 

Pentachlorophenol/Tetrach/oroohenols 

Pentachlorophenol was detected in one sample of the seven locations sampled (see Table 4-1 and 

Figure 4-1 ) . The detected pentachlorophenol concentration was found in the sample from location 

SW-05, at a concentration of 1.1 micrograms per liter (ug/1). Location SW-05 is within the unnamed 

ditch and the closest location to the plant sampled. There were no detections of the 

tetrachlorophenols . 

Polynuclear Aromatic Hydrocarbons 

For the PAHs (see Table 4-2 and Figure 4-1), total detected PAHs were found at relatively low levels in 

samples from five of the seven locations. Detected total PAH concentrations ranged from 0.044 ug/1 in 

the sample from location SW-10 , to 5.022 ug/1 in the sample from location SW-06. The farthest 

downstream sample location , SW-11, had no detections of PAH consJtuents. as did the background 

location sample, SW-07. The relatively highest detected levels of total PAHs were within samples from 

the unnamed ditch, at locations SW-05 and SW-06. 

Acid Extractable Phenolics 

No AEP compounds were detected in samples from the seven locations (see Table 4-3). 
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E·1aiuarion of the Surface Water Data 

As an initial evalu ation of the surface water data . the detec:ea constituenr data are cc mpared to 

background location SW-07 The pentachlorophenol conce~ tra tion of 1 .1 ug/1 at location SW-05. 

within the unnamed ditch : and the tota l PAH concentrations at 1ocations SW-05 (3 05 ug1I) and SW-06 

(5 022 ug/1) within the unnamed ditch. and locations SW-08 (0 133 ug1I) , SW-09 (0.263 ug/1), and SW-

10 (0.044 ug/1) within Crawford Creek exceed the background concentrations for the respective 

constituents. 

To provide further pre liminary assessment of the surface water data . the data are compared to the 

following available criteria or guidance: 

• EPA Ambient Water Qual ity Crite ria: 

• Surface Water Quality Criteria for Toxic Substances. Chapter NR 105 , Wisconsin 

Department of Natural Resources: 

• EPA Great Lakes Water quality Initiative Criteria Documents for the Protection of 

Aquatic Life in Ambient Water, 1995; 

• Water Quality Benchmarks, Oak Ridge National Laboratory, 1995. 

The mean concentration of each analyte was used for screening the cor:,stituents that may be identified 

as constituents of potential ecological concern (COPEC). If a constituent was not detected in samples 

from any of the six site locations (not including background location SW-07), the concentrations 

reported as "not detected" were included at one-half the reporting limit. 

Due to the paucity of available criteria for PAHs, the detected concentrations were primarily compared 

to the background concentrations. The analyses, however, demonstrated that the surface water 

samples had no detectable concentrations above the reporting limits, except for pentachlorophenol and 

eight PAHs. Among the PAHs, acenaphthene exceeded the background concentration, but was within 

the water quality benchmark of 1.3 ug/l. Similarly, benzo(a)pyrene exceeded its background 

concentration, but was within the surface water quality criterion of the Wisconsin Department of Natural 

Resources (0 .03 ug/L) . Anthracene was detected only at location SW-06 (0 .15 ug/L). but did exceed 

the water quality benchmark of 0.027 ug/L. lndeno(1 .2.3-cd)pyrene , dibenzofuran, fluoranthene , 

benzo(b)fluoranthene, and benzo(k)fluoranthene were above background concentrations, but do not 

have any available water quality values. The detected concentration of pentachlorophenol (1 .1 ug/L) 

was below the screening concentration of 63.11 ug/L established in the Great Lakes Water Quality 

Initiative (EPA, 1995) . 

Based on the analytical data. the COPECs. which would need to be assessed further due to a lack of 

criteria for comparison or an exceedance of available criteria for surface water are the PAH compounds 
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indeno (; .2 .3-cd)pyrene . dibenz?iuran . fl uoranthene . benzo( b)fl ucra r.,hene be nzo (k) fluoranthene . anc 

anthracene . 

4.2 Sediment 

Sediment samples were collected from 11 locations as part oi the investigation . Four locations were 

within the unnamed ditch and seven locations were within Crawford C;eek (see Figure 2-1 ). The 

sediment samples were collected from two intervals at each location . from the 0-to-0 .5 foot inte rval and 

from 0.5 foot to the end-of-core. Samples were analyzed for pentachlorophenol/ tetrachlorophenols by 

Keystone Method 589 . PAHs by E?A Method 8310. AE?s by E?A Method 8040 . Meta ls by EPA Method 

6010. miscellaneous constituents and TCLP by various methods. 

Pentachloroohenol/Tetrachlorophenols 

For the 0-to-0 .5 foot sediment samples, pentachlorophenol was detected in samples from seven of the 

11 locations (see Table 4-4 and Figure 4-2) . Detected pentachlorophenol concentrations ranged from 

0.020 mill igrams per kilogram (mg/kg) in the sample from location S0-07, to 0.530 mg/kg in the 

sample from location SD-08 . Pentachlorophenol was not detected in samples from the last three 

locations in Crawford Creek prior to the Nemadji River (S0-13 . SD-1 4. and SD-15) and the background 

location S0-09. There were no detections of the tetrachlorophenols in the O to 0.5 foot sediment 

samples. 

For the 0.5 foot to end-of-core sediment samples, pentachlorophenol was detected in samples from 

five of the 11 locations (see Table 4-4 and Figure 4-3) . Detected pentachlorophenol concentrations 

ranged from 0.024 mg/kg in the sample from location SD-13, to 0.220 mg/kg in the sample from 

location SD-12. Pentachlorophenol was not detected in samples from the last tvvo locations in 

Crawford Creek prior to the Nemadji River (SD-14 and SD-15), locations SD-06 . SD-07, SD-08, SD-11 , 

and the background location S0-09. The tetrachlorophenols were detected only in the sample from 

location SD-12, at a concentration of 0.048J mg/kg . 

Polynuc/ear Aromatic Hydrocarbons 

For the 0-to-0 .5 foot sediment samples, total PAHs were detected in samples from all 11 locations (see 

Table 4-5 and Figure 4-2) . Detected total PAH concentrations ranged from 4.810 mg/kg in the sample 

from background location SD-09 , to 2,013 mg/kg in the sample from location SD-07. The detected 

PAHs within the top six inches of sediment are widely distributed throughout the sampling locations. 

without a discernable trend . --t '<' ~ 1.,6 
Vlers 
~ ~ For the 0.5 foot to end-of-core sediment samples. total PAHs were detected in samples from all 11 

"" & \ .;~ v,I locations (see Table 4-5 and Figure 4-3) . Detected total PAH concentrations ranged from 0.391 mg/kg 

(!'I- \ in the sample from location S0-07 . to 5,782 mg/kg in the sample from location SD-12. Samples from 

l 7 the last two locations within Crawford Creek prior to the Nemadji River (SD-1 4 and SD-1 5) had total 
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?.C..r. ::once,,tratio ns less :han the bac1<grcund location S0-09. The highest leve ls ::; :2tec:ed .=.=-.Hs 

were 1rom samclir,g locations SC- i ~ anc SD- i 2 '....Jcation SD-ii is just prior :o Cra·.,~o rd Cree -< ;:,and 

and location S0 -1 2 is within Crawford Creek ;:,and 30th of these locations showed ·;:sible ev1c:ence of 

potentially site-related residuals within the intervals sampled (see Table 3-6). This area aopears :o be 

a depositional area for the sediment borne P.A.Hs . likely attributable to the railroad grace structure . 

Acid Extractable Phenolics 

The AE? compounds were only detected in one of :he 11 samples collected from the 0-to-O 5 :cot 

inte:Val (see Table 4-6) . The sample from location S0-10 had detected concentratc~s of 2.4-

dinitrophenol (2J mg1kg) , 4-chloro-3methyiphenol (0 .200J mg/kg); 2.6-dichlorophenc : (0.078J r.:gikg). 

2.4 ,5-trichlorophenol (0 290J mg/kg), 4-nitrophenol (3.SJ mg/kg) , and 4.6-dinitro-2-r.;ethylpheno l 

(0.940J mg/kg ). 

For the 0.5 foot to end-of-core sediment samples, AEP compounds were detected in samples from two 

of the 11 locations . The sample from location S0-06 had detected concentrations of 2.4-dinitrophenol 

(82.1 mg/kg) , 4-chloro-3-methylphenol (7 .61 mg/kg), 2.6-dichlorophenol (6 .08 mgikg), 2,4.6-

trichlorophenol (5.14 mg/kg), 2.4.5-trichlorophenol (21 mg/kg), 4- nitrophenol (i~). and 4.6-

dinitro-2-methylphenol (72 mg/kg). The sample from location SD-11 had a detected conc'entr-a.tion-9.L_ 

4-nitrophenol only , at a concentration of 42 mg/kg . 

The AEPs are limited in their distribution. The relative importance of these compounc:s within the 

sediment data set presented should be viewed in light of the AEPs limited distribution and presence. 

persistence, and potential toxicity. 

Other Analyses 

Other analyses include various metals (Table 4-7), miscellaneous methods (Table 4-8), and TCLP 

analyses (Table 4-9). For the metals , lead, arsenic, barium, cadmium, and chromiurr: were collected 

from all 11 locations as potentially site-related constituents. As indicated in Tabie 4-8 . lead . arsenic, 

and cadmium were not detected in any sample , and the detected barium and chromium concentrations 

were found at concentrations similar to the sample from the background location. (SiJ-09) . 

The miscellaneous methods include analyses for TOC and diesel range organics. C::ncentrations of 

these constituents are provided in Table 4-8. TOC is used to assess potential fate and transport issues 

associated with sediment borne constituents and available organic carbon . The percent TOC 

expressed in grams per 100 grams of sediment is 1.8% for the top six inches of the sediment, at 

background location SD-09. This represents a relatively high organic carbon percentage. which would 

be available to sorb the organic constituents. The diesel range organics are a general scan for the 

organic constituents, which can be associated with many sources, potentially includir.g fuel oils used as 

a carrier for the wood treating constituents at the site . No criteria are available to assess diesel range 

organics . which would render these results of little significance. in comparison to the s;te-specific 

constituent results . Diesel range organics were detected at concentrations ranging fro m 210 mg/kg in 

·orc:ec:s·.OeJz.er1suoer1orl.rQ949 rct ~-
FLUOR CANIEL GTI ~ 



=~i: : -- ·;-2;_1 :.-.arac:er·:=::::--: ~e::r: s,..,,~·:::2 :. G!e~ ~.-: SC': ir,";e:: 
... ·.: S-:e~·c; ,\ .. ·s.:::;.s :.- .=::c::;:·, .\1arc~ '. s;-

the sampie fro m :ccation SQ-05 :C- :o 6-;~ch interval ) to 25 QOO mgikg in the sampie from location SQ-

06 (C 5- to end-of-core interval). Diesel range organics were not detected in samples from the 

background loca tion (SD-09) . or from the :ast two sample locations prior to the Nemadji River (S0- i4 

and SD-15) 

The miscellaneous methods (Table 4-8) were analyzed in samples from location S0-06 and S0-1 O as 

a representative sample from each of the unnamed ditch and Crawford Creek. These analyses are 

used to assess the potential for natural recc,very within the sediments . 

Natural attenuation of constituents in sediment consists primarily of biodegradation and sorption 

mechanisms. Of these, biodegradation was evaiuated by measuring specific parameters which relate 

to the ability of indigenous microorganisms to biodegrade the constituents. Since the constituents of 

interest are known to degrade under both aerobic and anaerobic conditions, various parameters were 

examined. 

Nutrients 

Nutrient concentrations were measured and compared to the amount of organic carbon present to 

determine if the appropriate concentrations of nutrients were present in sediment. The primary 

nutrients for biological activity are nitrogen and phosphorous. Comparing these to the organic carbon 

concentrations, typical carbon :nitrogen:phosphorous (C:N:P) ratios are 100:5:1. The ratios calculated 

from the four sediment sampling locations are approximately: 

SD-06 (0 .5) C:N:P 106:2:1 

S0-06 (1 .0) C:N:P 116:2:1 

SD-10 (0 .5) C:N:P 632:1 5:1 

SD-10 (1 .0) C:N:P 232:12:1 

These data indicate that at location S0-06, available nitrogen may be slightly limited and that at SD-10, 

phosphorous may be limiting. Additional data on ammonia nitrogen (a readily available form of 

nitrogen) were inconclusive, since the detection limits for this parameter were elevated. However, 

leachable nitrite concentrations were present suggesting that nitrogen may be available for the 

indigenous microorganisms present in sediment. 

Electron Acceptors 

Electron acceptors include oxygen, nitrate , sulfate, and possibly iron. Dissolved oxygen is the preferred 

electron acceptor for aerobic biodegradation . However, in sediments, anaerobic biodegradation is 

more likely. The primary electron acceptor for anaerobic biodegradation is nitrate. The nitrate 

concentrations (measured as nitrate-nitrite) ranged from 560 mg/kg to 670 mg/kg, indicating that 

sufficient nitrate may be available for biodegradation to occur. -
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A.ner nitrate has been depletec: by the mic~o organis;;is su lfate may be used as an electron acceptor :o 

continue anaerobic biodegradation . The su lfate concentration was consistently below the detec!ion 

limit of 10 mg/kg . These data indicate that th e leve ls of su lfa te present in sediment are not sufficient to 

allow sulfate reduction to occur. 

In some cases , ferric iron (Fe"') is used as an electron acceptor during anaerobic biodegradation of 

constituents . During this process. ferric iron is reduced to ferrous iron (Fe·1- The data collected show 

that there are substantial iron concentrations rang ing from 24.400 mg/kg to 36 .883 mg/kg which 

indicates that ferric iron may be available . although no distinction between ferric and ferrous iron can be 

made with this data. 

Other Parameters · / 

pH : The leachable pH of the sediment ranged from 6.0 to 6.6 uwfs. Microorganisms generally prefer 

pH values varying from 6 to 8 ~- Therefore . these values are within the acceptable range 

for biodegradation to occur. 

Calcium , Iron, Magnesium, Manganese , Potassium : These are general soil (sediment) quality 

parameters that may be used to evaluate trace nutrients or to determine the general consistency of the 

sediments. All of these parameters are within typical values expected for sediment of this type and do 

not pose any constraints for addressing these sediments . In addition . these values fall below any 

inhibitory levels for biodegradation to occur. 

TCLP: TCLP analyses (Table 4-9) were performed to assess the potential leaching of site-related 

constituents under a landfill type scenario . These results do not reflect the leaching of the constituents 

under field conditions . The TCLP test is an aggressive, low pH, zero head space evaluation for 

disposal option assessment only. 

Evaluation of the Sediment Data 

As an initial evaluation of the sediment data, the detected constituent concentrations are compared to 

background location SD-09. In addition, the sediment data were compared to the sediment screening 

criteria established by the National Oseanic and Atmospheric Administration (NOAA) document entitled 

The Potential for Biological Effects of Sediment-Sorbed Contaminants Tested in the National Status 

and Trends Program (Long and Morgan, 1990). Specifically, the effects range low (ER-L) was utilized 

(see Table 4-10), which represents the lower 10th percentile of the data observed or predicted to be 

associated with adverse biological effects. The NOAA criteria apply to the PAH compounds only. 

While other criteria exist for comparison to the PAH compounds, this criteria was selected as 

representative for screening purposes. For pentachlorophenol , the State of Washington Sediment 

Management Standards (December 1995) are based on the apparent effects threshold (AET) , which is 

defined as the concentration of a single chemical in sediments above which a particular biological 

effect has always been observed. 
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This c8 rnparison was performed for :h e sarnoles c8i lec:ed :rJm th e fi rst six inches of the secimem. - ----
which is standardly recognized as the biologically ac:ive zone for sediment ecological assessment. 

-'-""" ---
Based on the data . the primary constituents compared were the PAHs and pentachlorophenol In 

general, the detected PAH compounds were found above the background concentrations . :n 

comparison to the listed criteria , all locations. including the background location (S0-09). exceed the 

ER-L criteria for the various PAH compounds. 

For pentachlorophenol . all locations . except th e closest to the confluence with the Nemadji River 

exceeded the background of not detected. As indicated . locations SD-13 . S0-14 . and S0-1 5 did not 

have detected concentrations of pentachlorophenol. In comparison to the available criteria of 360 

mg1kg (AET) . only locations S0-06 and S0-08 within the unnamed ditch exceeded the criteria . 

4.3 Ditch Bank Soil 

Ditch bank soil samples were collected at two locations along the unnamed ditch as part of the 

investigation (see Figure 2-1) . Samples were analyzed for pentachlorophenol/tetrachlorophenols by 

Keystone Method 589, PAHs by EPA Method 8310. AEPs by EPA Method 8040, and TOC by EPA 

Method 9060. 

(( ~ 

Pentachlorophenol!Tetrachlorophenols ( 

Pentachlorophenol was detected in both samples 08-01 and 08-02. at concentrations of 87 J mg/kg 

and 1 OOJ mg/kg, respectively (see Table 4-11 and Figure 4-3). The tetrachlorophenols were not 

detected at either location . 

Polynuc/ear Aromatic Hydrocarbons 

Total PAHs were detected in both samples 08-01 and 08-02. at concentrations of 133 mg/kg and 90.7 

mg/kg, respectively (see Table 4-12 and Figure 4-3). 

Acid Extractable Phenolics 

No AEP compounds. were detected in either sample 08-01 or 08-02 (see Table 4-13) . 

Total Organic Carbon 

Total organic carbon was detected in both samples 08-01 and 08-02, at concentrations of 220 mg/kg 

and 330 mg/kg, respectively (see Table 4-14) . Total organic carbon analyses were performed as a tool 

to help assess the fate and transport of the site-related constituents. 

Evaluation of the Ditch Bank Soil Data 

In general. the reporting limits for the PAHs were extremely high due to the high concentrations of 

PAHs in the samples . Benzo(a)pyrene . benzo(a)anthracene. anthracene. and benzo(b)fluoranthene 

were the only analytes with quantifiable concentrations. The remaining PAHs and AEPs were reported 
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as ·non-de!ec:· :iut had high reporting limits There fore . the detected PAi-s anc per. tachlorophenol are 

the oniy compounds evaluated for the ditch bank soil. There is no compie te exposure pathway from 

c~stituents detected in the ditch ba nks to aquatic or benthic receptors . d~e to the le•,e! of water in the, 

ditch and the lack of receptors. A more like ly exposure is to the residents who may occasionally go to 

the area of the unnamed ditch . This scenario is equivalent to a trespasser scenario. In order to 

address this potential issue. the potential risk due to exposure of a hypothetical resident to detected 

concentrations of PAHs and pentachlorophenol in the ditch bank samples was evaluated as a 

screening step in evaluating the data. 

Table 4-1 5 presents the calculated risk due to exposure to the ditch bank soils . The hypothetical 

receptor may be an adult or child who resides near the ditch and who goes to the area twice a wee !< fo r 

52 weeks a year. The results indicate an acceptable potentia l risk for the potential carcinogens of 4.0 x 

10·5 and hazard index for the non-carcinogenic effects associated with pentachlorophenol of less than 

one (9 .6 x 1 o·\ The results of the risk calculations indicate that there is no potential risk or hazard due 

to exposure to the ditch bank soils. Benzo(a)pryene is the only PAH that was evaluated since it is the 

most toxic among the PAHs and has a quantifiable concentration. If the risk estimates due to exposure 

to benzo(a)pyrene demonstrate an acceptable level of risk, then it may be assumed that there is no 

potential adverse health effects due to exposure to the other PAHs. 

4.4 Field Screening Data Evaluation 

Sediment and ditch bank soil samples collected from the unnamed ditch and Crawford Creek were 

analyzed using EPA Method 8310 and the EnSys PAH RIS,!) Soil Test. In addition to characterizing the 

PAH concentrations in this area . the comparative analytical testing was performed to confirm that the 

EnSys test kits provide the accuracy needed to characterize a site. 

The EnSys test kit serves as a field-based alternative to sending all soil samples for analysis by 

laboratory~based methods. It is a semi-quantitative test that gives an absence/presence indication at 

specific detection levels. The EnSys test exhibits broad recognition of three, four, and five ring PAHs. 

Consequently, creosote-related PAHs respond very well to the EnSys test kits. 

According to EnSys, product validation studies have indicated that the test can correctly identify over 

95% of samples that are spiked with PAHs at or near the chosen action level. The recovery of PAH 

compounds from spiked soils was independent of the soil used. Three different types of soils gave 

identical results. 

For the investigation. 24 samples were collected from 13 sampling locations (both sediment and ditch 

bank soil) Twenty of those samples were analyzed using both methods. The Method 8310 and EnSys 

results are presented in Table 4-16 . Fourteen of the 20 samples have EriSys test results that are 

confirmed by Method 8310. Three of the six remaining results (SD-1 OB . S0-14A and S0-148) have 
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/vle ihod 33 10 resu lts :hat are a~proximate ly equal to the En Sys test result, espec:ally when one 

considers the analycic al variabii ity , the acceptable relative percent difference of an analytical method 

and spiit sample resi.; its (a re lative percent difference of 35 to 50 percent is typical ) . 

Essential ly, 17 of the 20 EnSys samples are confirmed as accurate by l'vlethod 8310 A binomial 

probability test may be used to determine if this number of ·correct" samples is sufficient to conclude 

that the en Sys test is accurate . If having an EnSys test result confirmed by Method 8310 is considered 

a ·· success ." then the probabi lity of obtaining a specific number of successes in a certain number of 

trials is defined by 

P(x) 

where 

P(x) 

p 

q 

(n.x) 

n 

X 

= 

= 
= 
= 
= 
= 
= 

(n.x) · p' · q'·• 

the probability of obtaining x successes in n trials 

the probability of a success in each trial 

the probability of a failure in each trial (1-p). 

the binomial coefficient. 

the number of trials 

the number of successes 

The binomial coefficient is defined by the relation : 

(n .x) = n!/[x! (n-x)!] 

Binomial coefficients are provided in statistical tables to eliminate the need for manual calculation. 

Using the binomial test, the number of "successes· that are required to be confident that the EnSys 

tests are accurate can be determined . Lotus 1-2-3~ provides the means to make that determination . 

For twenty trials (n = 20), a 95% probability that the EnSys test is correct (p = 0.9-5) and a level of 

confidence of 99%, i.e . the test is correct 99% of the time and there are only false positives 1 % of the 

time. 16 of the 2.0 samples need to be "successes." Seventeen of the samples collected can be 

regarded as "successes." Therefore , the EnSys tests provide an adequate level of confidence for 

delineating the site for PAHs. 
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5.0 DATA EVALUATION 

'..,1arc~ ~ s;: 

The information presented in Sections 3.0. phys;cal characteristics , and 4.0, chemical characteristics . :s 

evaluated herein to provide a conceptual evaluation of the site. 

5.1 General Evaluation 

This evaluation focuses on the sediment portion of the study. In general , assessment of the surface 

water data indicated little impact at the time of sampling . Evaluation of general surface water quality 

I 
should be viewed in the context of the potential need for remedial activities related to the sediment. 

Surface water would not be the focus of a remedial activity, but rather be viewed as a potential pathway 

of transport for disso.Jved, sediment sorbed or entra_ine~ constituents, during ?eriods of increased flow. 

To focus the evaluation of the data, two general objectives have been established for the study. 

• Assess the potential for exposure and, if necessary, develop action levels for site­
related constituents in sediments, to determine if remedial activities are required for 
any areas of the unnamed ditch or Crawford Creek. 

• Identify hydrologic/geomorphic site-specific processes which may affect the mobiiity of 
sediment borne or entrained constituents, such that an assessment can be made of 
the need to develop approaches to reduce constituent mobility or to reduce the 
potential for exposure to constituents. 

The goal will be to evaluate the need to restore, relocate, or naturalize the unnamed ditch and 

Crawford Creek drainageways. Key components to consider are: 1) the potential bioavailability of site­

related constituents in sediment; 2) the mass loading of site-related constituents in sediment and 

sediment storage in the various chambers of the study area (beds, ponds, banks, etc.) and 3) the ratio 

of site-related constituents in sediment contribution from Crawford Creek versus the Nemadji River 

sediment load. 

To further evaluate the data, a general understanding of the primary wood treating constituents of 

interest has been considered . 

PAHs: 
The majority of PAHs ent ·c enviro nts remain close to sites of deposition. In 
water, s may e1 er evaporate, disperse into the water column , become incorporated into 
bottom sediments, concentrate in aquatic biota , or undergo chemical oxidation and 
biodegradation . Most PAHs in aquatic environments are associated with particulate matter. 
High organic carbon content, such as that noted for the local sediments, er:ihances sorption of 
PAHs to sediment. PAHs dissolved in the water column will degrade rapidly through photo 
oxidation . 

The ultimate fate of PAHs that accumulate in sediments is biotransformation and 
biodegradation by benthic organisms. In general, toxicity of PAHs increases as molecular 
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weight increases and with inc~easing alkyl substitution on the aromatic ring. However, due :o 
the availability of the lower molecular weight PAHs within the sediment pore water. these 
compounds reportedly may demonstrate a higher potential for toxic effects to benthic and 
aquatic organisms. The ecological impact of PAHs is inconclusive. 

Pentachlorooheno/ 
Degradation and transformation of pentachlorophenol was documented in freshwater streams 
continuously dosed with pentachlorophenol for 16 weeks. Photooxidation accounted for a 5 ~~ 

to 28% decline in initial pentachlorophenol concentrations and was most rapid at the water 
surface, under conditions of bright sunlight. Adsorption to sediments and uptake by biota 
accounted for less than 5% loss in acclimated waters . The half-iife of pentachlorophenol in 
water ranged from 0.1 5 to 15 days. The short residence time of pentachlorophenol in an 
aquatic system before degradation suggests that biological effects would be most pronounced 
in localized areas that receive pentachlorophenol continuously from a point source. A 
maximum pentachlorophenol concentration of 3.2 ug/1 has been shown to be protective of 
most aquatic species (U.S. Department of Interior, 1989). 

The sampling activities suggest elevated levels of PAHs and pentachlorophenol in the sediments and 

ditch bank of the unnamed ditch, and sediments along Crawford Creek, but considerably lower 

concentrations prior to Crawford Creek's confluence with the Nemadji River. Concentrations of PAHs 

and pentachlorophenol that may reach the Nemadji River will undergo significant dilution, due to the 

high flow rate and sediment load of the river. The Nemadji River runs through an area of northern 

Minnesota and Wisconsin characterized by heavy red clay soil. These clay deposits. left by the 

retreating glaciers, are 50 to 200 feet deep. They are highly erosive and prone to slumping, in which 

large blocks of soil break from the banks and collapse into the river. It is estimated that more than 50% 

of the sediment dredged from the Duluth/Superior harbor _each year comes from the Nemadji River 

(Soil Conservation Service, Nemadji River Basin Project) . 

There is still no consensus on the ecological significance of sediment contamination within the scientific 

community. Sediment is a matrix of materials and ,can be relatively heterogeneous in terms of its 

physical, chemical , and biological characteristics. Fine sediments (silts and clays) increase the 

likelihood of sorption of contaminants. The sediments in the study area have been characterized to be 

primarily clay. There are 3 potential pathways for contaminants to reach benthic or aquatic organisms: 

the sediments themselves, the overlying water, and the interstitial (pore) water. Although sediments 

might contain relatively high concentrations of compounds, this does not necessarily lead to adverse 

effects on organisms living in the sediments. The sorptive behavior of the contaminants affects 

bioavailability and toxicity~taminants bound to sediment organic carbon will general_!y_not_ • 

be bioavailable . Additionally, the organic constituents are prone to both aerobic and anaerobic ------------. 
biodegradation , potentially resulting in natural recovery. 
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In conjunction with the objectives and goals of the study, and the behavior of the primary wood treating 

compounds of interest in the environment. the following summary has been developed. 

Unnamed Ditch 

For the unnamed ditch, site-related constituents and residuals are found within the ditch and along the 

ditch bank in certain locations. Due to the intermittent nature of the unnamed ditch, rt would not support 

a viable benthic or aquatic community, and from a risk evaluation, would be considered a soil. Both the 

ditch and ditch bank soils are limited with regard to access, due to their remoteness, and a conservative 

screening analysis of the ditch bank soil indicated that human health risk would not be posed by 

exposure to the ditch bank soils, nor consequently by the ditch bottom soils, which demonstrated 

generally lower concentrations of constituents than the ditch bank soils. With regard to the general 

objectives and goals, ~ch should be evaluated furthe~lative to the potential f~r-field transport of 

the constituents found within the ditch sediment and ditch bank soil. Identification of site-specific 

hydrologic or geomorphic processes which may affect the mobility of sediment borne or entrained 

constituents should be considered, such that an assessment of approaches to reduce constituent 

mobility can be developed, if necessary to be protective of a viable receptor. 

Crawford Creek 

The intermittent nature of Crawford Creek is not likely to support a significant benthic or aquatic 

community. This was documented in a survey conducted in 1985 by personnel from the Wisconsin 

Department of Natural Resources. The report documents that the Creek is intermittent to the Nemadji 

River and that there is a omplete annual winter fish kill. The Creek was classified as a typical minnow 

creek, with a turbid water supply. 

The high organic carbon content of the sediments (1.8%) in Crawford Creek and the clayey nature of 

the sediments collectively support the likelihood that the PAHs will remain sorbed to the sediments and 

sediment-sorbed or entrained pentachlorophenol will not be mobilized, except during periods of 

sediment disturbance. In addition, existing conditions are such that anaerobic and aerobic (during dry 

periods) biodegradation will mitigate the concentration of the organic constituents. Few potential 

benthic or aquatic receptors were observed in the intermittent Creek. The intermittent nature of the 

Creek and high sediment load would not tend to support the presence of a prevalent benthic or aquatic 

community. Any potential exposure to benthic or aquatic organisms would be through the interstitial 

pore water. 

The sampling activities indicate the presence of PAHs and pentachlorophenol in the sediments along 

Crawford Creek, but considerably lower concentrations prior to the confluence with the Nemadji River. 

Concentrations of PAHs or pentachlorophenol that may reach the Nemadji River will undergo 

significant dilution, due to the high flow rate and sediment load of the river . 
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With regard to the general objectives and goals of the study, an assessment of the potential for 

exposure to ecologic receptors and . if needed . development of action levels for site-related constituents 

to determine whether remedial activities are required for Crawford Creek sediment should be 

considered . Also, identification of site-specific geomorphic or hydrologic processes which may affec~ 

the mobility and deposition of sediment borne or entrained constituents should be cons;dered , such that 

an assessment can be made of the need to develop approaches to reduce constituent mobility or to -----.-~---reduce th ate ·a1 for ex osure to constituents within Crawford Creek and ffie Nemadji River. 

Crawford Creek will be further assessed to determine whether ecolo~eptors are avail~ble, such 

that the detected constituent concentrations within the sediment may pose an unacceptable risk. 

Additionally, the geomorphology/hydrology of the Crawford Creek drainage system will be evaluated tci 

determine any projected effects on Crawford Creek or the Nemadji River by the mass transport of site­

related constituents in sediment. The geomorphology and hydrology of the unnamed ditch will be 

considered within the scope of the Crawford Creek study. 

Should adverse effects be indicated by the constituent concentrations present and 

geomorphology/hydrology studies, future considerations will include evaluating the feasibility of reducing 

sediment delivery to Crawford Creek or the Nemadji River by one or more of the following approaches: 

• Relocating segments of the unnamed ditch, by constructing a parallel channel with a 
suitable bankfull geometry and ability to emulate natural processes; 

• Retarding sediment delivery through the unnamed ditch and/or Crawford Creek by 
creating seasonal or te~impoundments (perhaps emulating beaver ponds) in 
which adsorbed constituents may-be-allowed to degrade during repeated 
wetting/drying cycles; and/or 

• Reducing sediment delivery from the unnamed ditch and/or Crawford Creek through 
the use of conventional detentio~onds to suppress the peaks of runoff events, 
inhibiting transport of sediment through the ditch. 
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FIGURE 3-2 
Unnamed Ditch Cross-Section 

Koppers Industries . Inc. 
Superior. Wisconsin 
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FIGURE 3-3 
Unnamed Ditch Cross-Section 

Koppers Industries. Inc. 
Superior, Wisconsin . 
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FIGURE 3-4 
Unnamed Ditch Cross-Section 

Koppers Industries . Inc. 
Superior. Wisconsin 
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FIGURE 3-5 
Crawford Creek Cross-Section 

Koppers Industries, Inc. 
Superior, Wisconsin 
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FIGURE 3-6 
Crawford Creek Cross-Section 

Koppers Industries, Inc. 
Superior, Wisconsin 
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FIGURE 3-9 
Crawford Creek Cross-Section 
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FIGURE 3-15 

Average Monthly Precipitation: Duluth, MN (1931-19601 
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FIGURE 3-16 

Total Annual Flow on the Nemadji R. near South Superior, WI 
Water Years 1974 through 1995 
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FIGURE 3-18 

Average Monthly Flow on the Nemadji R. near South Superior, WI 
Water Years 1974 through 1995 
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Parameter 

TABLE 2-1 
Surface Water Analytical Parameters 

Phase Ill RF! 

Koppers Industries. Inc. 
Superior. Wisconsin 

EPA l'vlethod 

Wood Treating Constituents 

Polynuclear Aromatic Hydrocarbons 

Phenolics 

Pentachlorophenol 

Tetrachlorophenols 

Other 

pH 

Dissolved Oxygen 

Conductivity 

Temperature 

P 'proiects\beazer.sucenonr0949t21 wod 

8310 

8270 

Keystone 589 

Keystone 589 

Field 

Field 

Field 

Field 

.,.._ 
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Note: 

TABLE 2-2 
Sed:r:-:ent ;..naiyticai =arameters 

Phase Ill RF i 

:-<:c opers Industries . Inc. 
Superior. Wisconsin 

.=arameter 

1Nood Treating Constituents 
?olynuclear Aromatic Hydrocarbons 
=henolics 
.:i entach lo rophenol 
1 etrachlorophenols 
Diesel Range Organics 

Metals 
Calcium 
Iron 
Magnesium 
Manganese 
Potassium 

Other 
Total Organic Carbon 
Ammonia 
Nitrate 
Nitrite 
Ortho-Phosphate 
Sulfate 
pH 
Cation Exchange Capacity 
Grain Size 

TCLP 
Extraction 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 

Volatile Organic Constituents 
Semi-volatile Organic Constituents 
Polynuclear Aromatic Hydrocarbons 
Phenolics 
Pentachlorophenol 
2,3,5 ,6-Tetrachlorophenol 
Metals 
Mercury 
Pesticides 

Method 

EPA 8310 
EPA 8040 
Keystone 589 
Keystone 589 
EPA 8015 

EPA 6010 
EPA 6010 
EPA 6010 
EPA6010 
EPA 6010 

EPA 9060 
EPA 350.2 
EPA 353.2 
EPA 354.1 
EPA 365 .2 
EPA 9038 
EPA 9045 
EPA 9081 
ASTM-0-422 

EPA1311 
EPA 8240 
EPA 8270 
EPA8310 
EPA 8040 
Keystone 589 
Keystone 589 
EPA 6010 
EPA 7470 
EPA 8080 

1) Not every sediment sample will be analyzed for all of the above analytical parameters. Two 
samples were analyzed for a subset of the above. 
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Parameter 

TABLE 2-3 
Oitc:i ::ar: 1< Scii . .l.naiyn ca1 :::arar:ierers 

::'.lase \I I ~F: 

i<occers Industries. :nc 
Superior. Wisc::ins1n 

EPA Method 

Wood Treating Constituents 

Polynuclear Aromatic Hydrocarbons 

Phenolics 

8310 

8040 

Keystone 589 

Keystone 589 

Pentachlorophenol 

Tetratachlorophenol 

Other 

Total Organic Carbon 

p:lpro1ects1beazer1supenor1r0949!23.wpd 
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r,/ . 

Sample 

Location' 

SW-5 

SW-6 

Notes: 

TABLE 3-1 

Summary of F;eid r,1easurements and Cbser,a,ior:s 

Unnamed Ditch Surface 1/\Jater 

Keppers Industries . Inc. 

Suoerior. Wisconsin 

Temperature C:issolveci Spec:fic pH F:cw 
0 

(Deg. C) Oxygen Conduc:ivity ~ ifJm1~ 1 

(mg/Ll ( umhos/c:n 1 

124.4 7 .8 1884 19.18 14 to 5 

16.0 82 1677 9.20 
18 

I 
::mments 

I 
I 

I 

I SW-: :aia c::i ilec:ed at 
1.!GC ·cu rs er. cr3/S6 

SW-,5 :ata c::iilec:ea at 

i OOC ~curs en 6/13/96 

1 = Unnamed drainage ditch field measurement data (SW-5 and SW-6) collected at one central channel location. 

p·\pro1ects\beazer\SucenoN0949tbb wp<J 
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Sample Depth 
Locat ion (Inches ) 

S0-5 0 - 6 

6-13 

13-15 

S0-6 0-6 

6 - 12 

SD-7 0-3 

3 - 6 

SD-8 0-2 

2 - 4 

4-8 

TABLE 3-2 
Summary of ?hys1ca l Ch arac'.er:s:ics 

Unnamed Cite:, Sediment 

Koppers industries. Inc. 
Superior. Wisconsin 

Te xture Color Odor 
(Y ,N l ' 

silty sand , redd ish brown --
some 
gravel 

clayey reddish brown --
sand, 
some 
gravel 

I wood dark brown y 
chips 

silty reddish brown y 
coarse 
sand , 
some 
gravel , 
trace 
organic 
matter 

silty clay, reddish brown y 
trace 
organic 
matter, 
wood 
fragments 

silty sand, reddish brown N 
gravel, 
cobbles 

clay reddish brown y 
(slight) 

organic dark brown N 
matter 
(leaf 
litter) 

silty sand, reddish brown N 
organic 
matter 

clay reddish brown N 

p: ,0, 01 '! c ts \beaz ensue en orl. r09 4 9 tee . w oo 

' i Cbser'1 atior. PIO Rea di nc Vi sua i 
1PP rvn = - I :f Potenti aily Sheen 

Site-Re !atea (Y.N l 3 

, :.esiduals I 

IN 
; 

-- y ; 

I 

I I ! 
-- ,. N y 

I 

i 

125 I ··o ily'' and l y 
i 
I 

odor l 
I 

1 .5 ··o il y" and y 

I ador 

I ·, 

1.5 N y I 
I 
I 
I 

Ambient N N 

Ambient I staining and N 
odor 

Ambient N y I 

0 .6 N y 

IN 
! 

Ambient y 



( 

NOTES: 

TABLE 3-2 (Continued) 
Summary ,::;i Physical Charac:ensjcs 

Unnamed Ditch Sediment 

Kcccers Industries . Inc. 
Superior . Wisconsin 

1 = "Y" represents that an odor was discernable , "N"represents no discernable odors were detected. 

2 = Photoionization detector readings were obtained using an Hnu Systems P101 meter. The reported 
readings represent the actu al meter response , with no deductions for background . Ambient (bac!<g round) 
meter readings were between 0.1 and 0.2 ppm during the project. Where possible . readings are reported· 
for distinct depth intervals of the sediment cores; however, it was often not possible to distinguish individuai 
readings by strata. · 

3 = "Y" represents that a visible sheen was observed on surface water during ttie extraction of the sediment 
core , "N" represents that no visible sheen was observed. This observation is reported similarly for all depth 
increments of the core. 

p :\pro1ecrs \Oeazensuoer1or\rQ949 tee. 'NPO 



Location 

SO-SA 

SD-SB 

S0-8A 

NOTES: 

TABLE 3-3 

Summar/ cf Sediment Grain s;ze Ana lys,s 

Unnamed Ditch 

Koppers Industries , Inc. 

Superior, Wisconsin 

Soil Description 

Brown Lean Clay with Sand 

Brown Lean Clay with Sand 

Brown Clayey Sand 

gr = gravel 

sa = sand 

sl = silt 

cl = clay 

I 
uses 

Classification 

cl 

cl 

SC 

I 
Percent Each I 

! 

Component 
! 
i 

gr= 2 sl = '. 9 I 

sa = 26 c! = 53 I 
I 

gr= 5 sl = 23 ! 

sa = 12 c, = 60 I 
gr= 14 sl = 15 I 
sa = 41 cl= 30 I 

2. Grain size analyses were not performed on samples from locations SD-6A.8; S0 -7A,8; and SD-38 . 

p: ,pro1ecrs,beazensuoenof\r0949t3d .w od 
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Sediment 
Sample 
Transect 
Location 

SD-5 

SD-6 

S0-7 

S0-8 

Notes: 

TABLE 3-4 
Summary of Vegetative. Aauatic and Channel Cbstruction Cbser,ancns 

Unnamed Ditch 

Koppers Industries. Inc. 
Superior. Wisconsin 

Vegetative Observations Observations ' I Channel Obstructions 
-

Lowland herbaceous No significant Weir approximately 50 
species, dominated by observations. yards above SD-5 location 
common reed and culvert under railroad 
(Phragmites australis), grade approximately 15 
and including grasses yards below location. 
and occasional 
emergents observed 
within channel and 
immediate channel bank. 
Shrub and tree species, 
including rose (Rosa 
spp.) and aspen (Populus 
spp.), dominated along 
banks. 

Herbaceous species, Water snake that had Culvert under railroad 
primarily lowland reeds captured a frog observed grade approximately 25 
and grasses, dominated in water. yards below SD-6 location . 
channel banks and 
"floodplain" area 
surrounding bank. Aspen 
and spruce (Picea spp.) 
forest dominated higher 
elevations. 

Herbaceous species, Small fish (unclassified Culvert under railroad 
primarily lowland reeds "minnows") observed. grade approximately 30 
and grasses, dominated yards above S0-7 location. 
immediate banks of 
channel. Aspen and 
spruce forest dominated 
surrounding banks. 

lowland meadow, Unclassified surface water None in vicinity of S0-8 
primarily reeds and insects, leeches, and frog location. 
grasses and some observed in water. 
sedges and rushes, 
dominated the channel 
banks and surrounding 
area. Emergent 
herbaceous species 
observed within channel. 
Clumps of black willows 
(Salix nigra) scattered 
alonq banks. 

! 

1 = Generally, the frequency and abundance of benihic , ac;uat1c or miscellaneous invenebrates observed during sediment sampling was 
limited. 
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Sampie 
Locaoon' 

SW-7 
(left) 

SW-7 
( center) 

SW-7 
(right) 

SW-8 
(left) 

SW-8 
(center) 

SW-8 
(right) 

SW-9 
(l.eft) 

SW-9 
(center) 

SW-9 
(right) 

SW-10 
(left) 

SW-10 
(center) 

SW-10 
(right) 

SW-11 
(left) 

SW-11 
(center) 

SW-11 
(riqht) 

Notes: 

TABLE 3-5 
Summary of Field Measurements ar.: Ctserva::c ns 

Crav.rford Creek Surface ::.'ate, 

Koppers Industries . Inc. 
Suoerior. Wisconsin 

T em peratu re Dissolved Spedic ~· . =1ow 
(Deg. C) Oxygen Concuc:ivtt'/ ·c::· ,, 

. ~t.; , (~rr:1n ·1 
(mq/l) (um hes/cm) 

20.6 7 .8 198 S.33 ~ 

20.3 7.7 1199 8.70 

20.3 7.5 200 I S.72 1 • 

28.1 9.0 225 S.~8 0 

27.9 7 .9 1226 I 9. ~ 4 I. 
27.7 9.6 1225 a.95 , . 

29.8 8.2 232 , , .:O 4 

29.6 7.7 233 7.25 . 

29.7 8.0 233 8.25 ·• 

22.3 6.6 1260 9.10 0 

22.4 6.7 259 8.60 . 

22.4 6.7 257 946 . 

18.3 7.6 214 ~0.57 o 

18.3 8.1 212 940 . 

18.3 8.0 213 ~ ... ~ 
~ .~O 

C.Jmments 

SW-7" cam co llec~ec at 
15CO hours on 6/10/96 . 
exce~, :JO data 
ccllec:ec at 1630 hc~rs 
on 6/1 3/96 

, . 
. 

SW-8 data collectec at 
1530 hours on 6/12!96 

. 

I SW-9 data collected at 
1315 hours on 6/12!96 

. 

SW-10 data collected at 
1840 hours on 6/11 /96 

.. 

SW-1 i data collec:ed at 
1115 hours on 6/11 /96 

. 

1 = Crawford Creek field measurement data (SW-7 through SW-11) collected at t~ree c~annel locations - left, center and right. look1r.g 
downstream. 
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Sample Depth 
Location (Inches) 
(selected 
core 
location) ' 

SD-9 0-2 
(right) 

TABLE 3-6 
Summary of Physical Characteristics 

Crawford Creek Sediment 

Koppers Industries . Inc . 
Superior. Wisconsin 

Texture Color Odor PIO Reading 
(Y/Nf (PPM)3 

silty clay, reddish IN Ambient 
organic matter brown 

Observation of 
?otentailly 
Site-related 
Residuals 

IN 

2 - 11 I clay I reddish N I Ambient IN brown 

SD-10 0-8 sand and reddish y 0.5 sheen 
(center) gravel brown 

8 - 13 silty sand, reddish 
y 

(meter down I sheen 
some gravel brown due to rain) 

13 -17 sandy clay reddish 
y 

(meter down I accumulation 
brown due to rain) of residuals 

ST-10/11 0 - 1 fine silt reddish 1- I (meter down I N 
( observational brown due to rain) 
transect - no 
samples 

1 - 3 coarse sand to brown 
y 

(meter down N collected) 
clayey sand, due to rain) 
trace organic 
matter, trace 
gravel 

3 - 18 silty clay, brown - (meter down I accumulation 
organic matter due to rain) of residuals 

SD-11 0-2 fine silt, organic reddish N Ambient IN (right) matter brown 

2 - 4 clay reddish N Ambient N 
brown 

4-8 organic matter, blackish 
y 

5 staining and 
clay brown odor 

8 - 10 clay, some reddish 
y - N 

organic matter brown to 
dark 
reddish 
gray 

P·\pro1ects\beazer\supenor\i0949t'1-c. w pd 

Visual I 
Sheen 
(YIN)' 

IN 
I 
I 

i I 
I 

i :.J I ! 

IY I 
I 

I I 
I 

l y I 
ly 

I 

ly I 
Iv 

ly 

ly 

ly 

ly 
y 
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Sample Depth 
Location (Inches) 
(selected 
core 
location) 1 

SD-12 0-3 
(center) 

3-5 

5 - 12 

12 - 14 

S0-13 0-3 
(left) 

TABLE 3-6 (Continued) 
Summary of Physical Charactens.ics 

Crawford Creek Sed iment 

Koppers Industries. !nc. 
Superior. Wisconsin 

Texture Color Odor Pid Reading 
(Y/N)2 (PPl'v1) 3 

silt. organic j reddish N -
matter brown 

clay I ~eddish N 1-crown 

organic matter I blackish y 19 
brown 

clay reddish - -
brown 

13 
silt, organic I reddish y 
matter brown 

3 - 12 I clay I reddish y 3 
brown 

I brown · I Ambient ST-13/14 0-2 fine silt N 
(observational 
transect - no 
samples 2 -12 clay, trace reddish N Ambient 
collected) organic matter brown to 

dark 
reddish 
brown 

S0-14 0-3 silty clay, reddish N Ambient 
(left) organic matter brown 

3 -19 clay reddish N Ambient 
brown 

ST-14/15 0-3 silty clay, reddish N Ambient 
(observational organic matter brown 
transect - no 
samples 
collected) 2 - 12 clay, organic reddish y Ambient 

matter brown to 
dark 
brown 

SD-15 0-2 silty clay, reddish N Ambient 
(left) organic matter, brown 

trace sand 

2 - 12 clay, trace reddish N Ambient 
organic matter brown to 

dark 
reddish 
brown 

P \proJect.s\beazer\supenar\J0949t3c .wpd 

Observation of I Visuai : 
potentially Sheen 
site-re lated 

1 

(Y.N)' 
residuals 

I N 
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i 
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ly I 

I staining and I 

odor ! 

IN 
y I 

I 

IN I y 

I 

I 
I 
I 

I 

IN 
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I 
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i 

IN 
I 
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I 
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I 
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I 
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N N 

I 

N N 
I 
I 

N N I 
I 
i 

I i 



Notes: 

TABLE 3-6 (Continued) 
Summary of ?hysical Charac:ens;ics 

Crawford Creek Sediment 

Koppers Industries. Inc. 
Superior. Wisconsin 

1 = Data represents obseNations at the core location within the channel as selected for sampling. Within 
Crawford Creek (samples S0-9 through S0-15), three core locations were advanced across a transect at 
each sediment sample location- one near each bank and one in the center of the channel. The selected 
core location was designated "right. "center" or ' left" looking downstream. 

2 = "Y" represents that an odor was discernable. "N"represents no discernable odors were detected . 

3 = Photoionization detector readings were obtained using an Hnu Systems P101 meter. The reported 
readings represent the actual meter response, with no deductions for background. Ambient (background) 
meter readings were between 0. 1 and 0.2 ppm during the project. Where possible , readings are reported 
for distinct depth inteNals of the sediment cores; however, it was often not possible to distinguish individuai 
readings by strata. 

4 = "Y" represents that a visible sheen was observed on surface water during the extraction of the sediment 
core, "N" represents that no visible sheen was observed. This observation is reported similarly for all depth 
increments of the core . 

.,, 

rl \oro1ec!s\beaze~su~er1or\r0949t2c wpa 



I 
Location 

S0-9A 

S0-98 

S0-1 OA 

S0-108 

S0-11A 

S0-11 B 

SD-12A 

S0-12B 

SD-13A 

SD-13B 

SD-14A 

SD-148 

SD-15A 

SD-158 

NOTES: 

TABLE3-7 

Summary :f Sec irr.e n Grain Size .:..n2 ,ysls 

Cawfcrc Creek 

~: ooers lncustries , Inc. 

Superior \fJisconsin 

Soil Description 
uses I 

Classification 

Brown Sandy Lean Clay cl 

Brown Lean c :ay cl 

Brown Sandy Lean Clay cl 

Brown Sandy Lean Clay cl 

Brown Lean Clay with Sand cl 

Brown Lean Clay 

Brown Lean Clay 

Brown Sandy Lean Clay 

Brown Lean Clay with Gravel 

gr= gravel 

sa = sand 

Brown Lean Clay 

Brown Lean Clay 

Brown Lean Clay 

Brown Lean Clay 

Brown Lean Clay 

sl = silt 

cl= clay 

cl 

cl 

cl 

cl 

cl 

cl 

cl 

cl 

cl 

p: 1re o ons1beazeris up e no r1r0949t3e . w pd 

Percent Each 

I Component 

gr= 2 sl = 25 

I sa = a. Q cl= 33 

gr= 0 . sl = 38 

sa = 10 cl= 52 

gr= 7 sl = 23 

sa = 36 cl= 34 -·· 

gr= 7 sl = 27 

sa = 25 cl= 41 

gr= 2 sl = 35 

sa = 17 cl= 46 

gr= 1 sl = 41 

sa = 7 cl= 51 

gr= 1 sl = 33 

sa = 12 cl= 54 

gr= 3 sl = 23 

sa = 30 cl= 46 

gr= 19 sl = 46 

sa = 11 cl= 24 

gr= 1 sl = 61 

sa = 4 cl =34 

gr= 0 sl = 58 

sa = 10 cl= 32 

gr= 0 sl = 60 

sa = 7 cl= 33 

gr= 1 sl = 53 

sa = 17 cl= 29 

gr= 1 sl = 58 I 
sa = 14 cl= 27 



Sediment 
Sample 
Transect 
Location 

S0-9 

SD-10 

SD-11 

SD-12 

TABLE 3-8 
Summary of Vegetative . Aquatic and C~anne l Cbs,r!Jc :1cn CtservatJcr.s 

Crawforc Creek 

Koppers lndus,ries . Inc. 
Superior. Wisconsin 

Vegetative Observations Aquatic Observations ' Channel Obstructions 
I 

I 

Lowland meadow, Leeches observed in I 
No obstructions in . I 

primarily reeds and water. immediate vicinity of S0-9 
grasses and some location . Scattered downed 
sedges and rushes, trees and log debris 
dominated surrounding upstream between roadway 
banks. Scattered ash and sample location . 
trees (Fraxinus spp.) 
along banks. 

Lowland meadow, No significant None in vicinity of SD-10 
primarily reeds and observations. location. 
grasses and some 
sedges and rushes, 
dominated the channel 
banks and surrounding 
area. Emergent 
herbaceous species 
observed within channel. 
Clumps of black willow 
shrubs and ash trees 
scattered along banks. 

Banks dominated by Dragonfly nymphs (naiads) None in vicinity of SD-11 
emergent vegetation and observed in sediment. location. 
willows. Emergent and 
submergent vegetation 
within channel. 

Crawford Creek "Pond" Beaver, tadpoles and frogs Culvert under railroad 
area. Open water and observed within "Pond". grade approximately 150 
emergent habitat yards below point where 
surrounded by deciduous "Pond" joins main channel. 
shrub and forest species. Beaver dam, which 
Submergent vegetation maintains "Pond" 
observed in cores. approximately 150 yards 

below railroad grade. 
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Sediment 
Sample 
Transect 
Location 

S0-13 

TABLE 3-3 (Continued) 
Summary of Vegetative . Ac;uatic and Channei Cbs:ruc:1on C:: bserva,!c :--s 

C.awfarc c~eek 

r<oppers lndus:ries. Inc. 
Superior. Wisconsin 

Vegetative Observations Aquatic Observations ' Channei Obstructions 

I 

Lowland meadow Numerous unclassified I Small beaver dam in main 
dominated by reeds , small fish (minnows) channel approximately 30 
grasses and willow. observed . Frogs observed yards upstream of S0-13 . 

I 

I 
I on surrounding stream Large beaver dam 

banks. approximately 40 yards I 
upstream of S0-13. Culvert 
under railroad grade 
approximately 200 yards 
above S0-13 location . 

S0-14 Open forested meadow Frogs observed on stream I Scattered down trees and 
surrounding banks. banks. logs upstream between SO-
Reeds and grasses, ferns 14 and S0-13 locations. 
and ash trees dominate. 
Scattered emergents 
within channel. 

SD-15 Scattered clumps of Frogs observed on stream None in vicinity of S0-15 
emergent vegetation banks. location. 
within channel. Grasses, 
unclassified ferns and 
clubmosses (Lycopodium 
spp.) dominate the steep 
banks. Ash dominates 
tree species surrounding 
banks. 

Notes: 

1 = Generally, the frequency and abundance of benthic, aquatic or misceilaneous invertebrates observed during sediment sampling was 
limited. 
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CONSTITUENT (Units in ~g/11 

Pentachlorophenol 

2,3.4,6 & 2,3 ,6,6-Ttitrnchlorophenol 

SITE . .· .. 

·sAMPl-~ID 

DATE/ 

:~~ 

TAB1.E4 · 1 

Summary of Analytical Results for the 
Surface Water Samples 

- Method 589 -

Koppers Industries, Inc. 
Superior, Wisconsin 

SW-05 ••_. Sl/./,06 ::7 

06/13/86 i r I oa\ :J,96 

1. 1 

<0.60 U 

<0.60 U 

<0.60 U 

SW-07 7 

06/10/96 

< 0 .60 U 

<0.60 U 

Valu os rt1pr u::.u 111 10 1al c o11 ce 111rutions unless notud < = Not dotoc ted ut indic o1ed ropor1in11 limit · · =Nol u11ulyzud 

For RC L RLN -590 

SW-08 J 

06/12/96 

< 0 .60 lJ 

<0.60 U 

·----- ·-·---------·- -·- ------ - - -·- --·-·-- ·- ·· - · -

Pane : 1A of 1 B 

Date : 0 2(23/'Jl 

SW-09 v - SW-10 / -·-·-·····-·· · 

06/12/96 06/1 Wl6 

<0.60 lJ , 0 . 60 lJ 

<0.60 U , O.o O U 



CONSTITUENT (Units in ug/11 

Pentachlorophenol 

2,3.4,6 & 2,3 ,5,6 -Tetrachlorophenol 

SITE 

SAMPLE ID 

DATE · 

TABLE 4-1 

Summary of Analytical Results for the 

Surface Water Samples 

>·.···06/11/~6 

<0.50 U 

<0.60 U 

- Method 589 -

Koppers Industries, Inc. 

Values represe/ll total concentrations unless noted < = Not detected at indicated reporting limit -- ; Not anulyzod 

For RCL RLN -59 
-- - - -

Paue : 1 B of 1 B 

Datt! : 02/23/9 / 



CONSTITUENT (Unite In ug/11 

Benzo(a)pyrene 

Dibenzo( a, h)anthracene 

Benzo(a) anthra c ene 

Acenaphthene 

Phena nthrene 

Fluorene 

Na phtha lune 

2-Methylm,phtha lene 

Anthra c ene 

Pyrone 

Dibenzofuran 

Benzo(ohi)perylene 

lndono{ 1,2 ,3 -c d)pyrenu 

Benzo( b) f luoranthene 

Fluoranthene 

Bunzo{k) fluorunthonu 

Acenaplllhyltme 

Chrysene 

Mothytm,phthale ne 

2 -Me I I 1ylnapht hulune/Dibenzof uran 

Totul PAIT,; 

SITE SW-05"' 

SAMPl.E ID ) 

TABLE 4 -2 

Summay of Analytical Results for the 

Surface Water Samples 
- Method 8310 -

Koppers Industries, Inc . 

SW-07v 

DATE ·. .. .. ' < ·• O~/l;J/96 06/10/96 

<0.020 U 

<0.030 U 

<0.020 U 

·. 3.0 

<0.60 U 

<0.20 U . · 

<2 .0 U 

<2.0 U 

<0.10 U 

<0.20 U 

<2.0 U 

<0.060 U 

< 0 .060 U 

p,060 

<0.20 U 

<0.020 U 

<2.0 U 

<0.16 U 

<2.0 U 

3 .06 

0 . 10 

<0.030 U 

<0.020 U 

<2.0 U 

<0.60 U 

<0.20 U 

<2 .0 U 

0 . 16 

<0.20 U 

<0.060 U 

0 .066 

0 .26 

<0.20 U 

0 .066 

<2.0 U 

<0.16 U 

<2.0 U 

4.4 
6 .022 

<0.020 U 

<0.030 U 

<0.020 U 

<2 .0 U 

<0.60 U 

<0.20 U 

<2 .0 U 

<2.0 U 

<0. 10 U 

<0.20 U 

<2.0 U 

<0.060 U 

< 0.060 U 

<0,020 U 

<0.20 U 

<0.020 U 

<2.0 U 

<0.16 U 

<2 .0 U 

0 

sw-oo V SW-09 V 
. 

06/12/96 06/12/96 

0.040 J < 0 .020 UJ 

<0.030 UJ <0.030 UJ 

< 0 .020 UJ < 0 .020 UJ 

< 2 .0 UJ < 2 .0 UJ 

< 0.60 UJ < 0.60 UJ 

< 0 .20 UJ <0.20 UJ 

< 2 .0 UJ < 2 .0 UJ 

< 2 .0UJ < 2.0 UJ 

< 0 . 10 UJ <0. lOUJ 

<0.20 UJ <0.20 UJ 

< 2 .0 UJ < 2 .0 UJ 

<0.060 UJ < 0 .060 UJ 

< 0.060 UJ < 0 .0liO UJ 

0 .061 J 0 .033 J 

< 0 .20 UJ 0 .23 

0 .04 2 ,) < 0 .020 LJJ 

< 2 .0 UJ < 2.0 UJ 

< 0.16 UJ < 0 . 16 UJ 

< 2 .0 UJ < 2 .0 UJ 

0 . 133 0 .263 

- - - - ----------------- -------------- -----------·---- - -------------- -- ---- -·-·-··--·- ·····--·--
V<1lll eti repr,,:;crnl tol il l co ncentrations unle,;s noted < = Not detected 111 indic11tod reportinu limit -- = Nol unuty, ud 

For RC l. Rl. f\l -83 10 
------·- ----------------- -- --- · ... - ·-·· ----·----- -· 

Paoe : 1 A of 1 fl 

Date: 0 2/23/97 

sw-1ov 

06/11/!16 

< 0 .0 20 U 

< 0 .030 U 

< 0 .0 20 lJ 

< 2.0 lJ 

< O. oO lJ 

< 0 .20 U 

< 2 .0 U 

< 2.0 lJ 

< 0 . 10 IJ 

< 0 .20 U 

< 2 .0 U 

<0.060 U 

< O .ObO lJ 

0 .044 

< 0 .20 U 

< 0 .020 U 

<2. 0U 

<0. 16 U 

< 2.0 lJ 

CUM<\ 



CONSTITUENT (Units in uo/11 

Benzo(a)pyrene 

Dibenzo(a, h) anthracene 

Benzo (a) <1111 hrnc tme 

Acenaphthene 

Phenanthrene 

Fluorene 

Naphthalene 

2-M etl iylnaph t tw le ne 

Anthrae;eno 

Pyrone 

Dibenzofurnn 

Benzo(ghi)perylene 

lndonu( 1, 2, 3 -cd)pyruno 

Benzo(b)f luoranl hone 

Fluoranthono 

Benzo(k) fluornnl hene 

Acenaphthylene 

Chrysene 

Methylnaphthalene 

2-Mu t I iyh lit phi I 111 le 110/Dibunzof urun 

Total PAH's 

SITE 

SAMPLE ID 

DATE 

TABLE4-2 

Summay of Analytical Results for tile 
Surface Water Samples 

, 
SW-11 v"""' 

Ofi/11/!)!J 

<0.020 U 

<::0.030U 

<0.020 U 

<2.Q U 

<0.60 U 

<0.20 U 

<2 .0 U 

<2.0 U 

<0. 10 U 

<0.20 U 

<2 .0 U 

<0.060 U 

<0.060 U 

<0.020 U 

<0.20 U 

<0.020 U 

<2.0 U 

<0. 16 U 

<2 .0 U 

0 

- Method 8310 -
Koppers Industries, Inc . 

Superior, Wisconsin 

Vi1h1os reprusont tolill concentrations unless no!Ud < = Not dotoctod 111 indicated roportinu limit -- = Not un11lyzod 

For 11 C L HI 310 
L - - -----· ·- --------- ----------- ------ - -··· ·- - -·- -

Paue : 113 of 1 B 

D<1te: 02/"23/97 

---·--·-· 



CONSTITUENT !Units .in ug/1) ···· 

2,4-Dinitrophenol 

2, 3,4, 6-T etrachlorophenol 

4-Chloro-3-methylphenol 

Benzoic ocid 

Hexachloroethane 

Hexachlorocyclopentadiene 

lsophorono 

Diethyl phthalate 

Di -n-butyl phtlrnlat11 

Butyl benzyl phthalato 

N-Nitrosodiphenylamine 

2, 6-Dlchlorophenol 

Hexachlorobutadiene· 

2,4,6-Trichlorophenol 

2 -Nitroaniline 

2 -Nitrophenol 

2-Chloronaphthalene 

3, 3' -Dic:hlorobunzidino 

2-Methylphenol 

1, 2-Dichlorobenzone 

2 · Chloropliunol 

2,4, 5 -Trlclilorophunol 

Nitrobenzene 

3 -N itroaniline 

4-Nitroaniline 

4-Nitrophunol 

Benzyl alcohol 

SIT!; 

SAMPLE ID 

DATE . 

fAUl.E 4 -3 

Summary of Analytical Results for the 

Surface Water Samples 
- Method 8270 -

Koppers Industries, Inc. 

SW-07 

. . . ~ 

. · .. 
P~/1;im6 . 06t,0/96 

<60 UJ <60 UJ <60 U 

· · :. :.< 10.u · <10 U .. < 10 U 

<10 U < 10 U < 10 U 

<60UJ ·· .. <60 UJ <60 U 

< 10 U < 10 U < 10 U 

< .. 1o·u .·:· •. <10 U . <10 U 

<10 U <10 U < 10.U 

<10 .U . < 10 U < 10 U 

<10 U < 10 U < 10 U 

< 10 U <10 U < 10 U 

< 10 UJ < 10 UJ < 10 U 

<10 U <10 U < 10 U 

< 10 U < 10 U < 10 U 

< 10 U < 10 U <10 U 

<10 U < 10 U < 10 U 

<10 u <10 U < 10 U 

< 10 U < 10 U < 10 U 

<20 UJ <20 UJ <20 U 

< 10 U < 10 lJ < 10 U 

<10 U <10 U <10 U 

< 10 l.l < 10 lJ < 10 lJ 

< 10 U < 10 U < 10 U 

< 10 U < 10 U < 10 U 

<10 UJ $ 10 UJ ··· < 10 U 

< 10 UJ < 10 UJ < 10 UJ 

< 10 UJ < 10 UJ . <10 U 

<10 U < 10 U < 10 U 

Values represent total concentrations unless noted < = Not detected at indicated reportinu limit -- = Not 111111lyzed 

For RCL HLN-8270 

Paoe : lA of 213 

Dille : 0 2/'23 /<J7 

SW-08 ./ SW-09 ,,/ SW-10 \)"·····- ···-·· .. 

06/12/96 06/12/96 06/11 /96 

<60 UJ <60 UJ < 50 lJ 

< 10 U < 10 U < 10 U 

< 10 U < 10 U < 10 U 

<60 UJ <60 UJ <60 U 

< 10 U < 10 U < 10 U 

< 10 U < 10 U < 10 U 

< 10 lJ < 10 U < 10 lJ 

<10 U < 10 U < 10 lJ 

< 10 U < 10 Li < 10 lJ 

< 10 U < 10 U < 10 lJ 

< 10 U.J < 10 UJ < 10 lJ 

< 10 U <10 U < 10 lJ 

< 10 U < 10 U < 10 U 

< 10 U <10 U < 10 U 

< 10 U < 10 U < 10 U 

< 10 U < 10 U < 10 U 

< 10 U < 10 U < 10 ll 

<20 UJ <20 U < 20 lJ 

< 10 U < 10 U < 10 lJ 

< 10 U < 10 U < 10 U 

< 10 ll < 10 ll .;; 1 () lJ 

< 10 U < 10 U < 10 U 

< 10 U < 10 lJ < 10 lJ 

< 10 UJ < 10 UJ < 10 U 

< 10 UJ < 10 UJ < 10 tJ.J 

< 10 UJ < 10 UJ < 10 lJ 

< 10 U < 10 U, < 10 lJ 

·-------· 



TABLE 4 .3 

S11mmary of Analytical Results for the 
Surlact: Waler Samples 

- Method 8270 -

Koppers Industries, Inc . 

Superior, Wisconsin 
,--------------------S-IT_E _______ S_W_-0_6_J-+----__;,s_w_.°il67 ___ _ 6_W_-o_·-,-,7- --

CONSTITUENT (Units In ug/11 · 

4 ·Bromophenyl phenyl ether < 10 U < 10 U < 10 U 

2,4· D1methy1phenol <10 U < 10 U < 10 U 

4-Methylphenol < 10 U < 10 U < 10 U 

1 .4-Dichlorobenzene •. \ '* ·10 lJ .. . < 10 U <10 U 

4 -Chloroaniline < 10 UJ < 10 UJ <10 U 

Phenol <l()U <10 U < 10 U 

bis( 2-Chloroethyl) ether <10 U < 10 U < 10 U 

Bis(2-chloroethoxy) methane < 10 U <10 U ' <10 U 

bis( 2 ·Ethylhexyl) phtha late < 10 U < 10 U < 10 UJ 

Di-n -octyl r>hthalote < 10 U < 10 U <10 U 

He xechlorobenzene < 10 U < 10 U < 10 U 

1,2.4• Trichlorobenzene •·:., .• - < J QIJ • <10 U <lOU. 

2 ,4 · Dichlorophenol < 10 U < 10 U <10 U 

2,4 ·Dinitrotoluene < 10 U < 10 U <10 U 

0 ,0 ,0 · Triethylphosphorothioate < 10 U < 10 U < 10 U 

Dimethyl phtha!ate ,_. -<: 10 U <10 y < 10 U 

Dibenzofuran < 10 U < 10 U < 10 U 

4 ,6-Dinitro -2-rnolhylphenol <10 U . < 10 U < 10 U 

1, 3 -Dichlorobeniene < 10 U < 10 U < 10 U 

2, 6-Dinilrot o luone <10 U <10 U < 10 U 

N-Nitr oso -di-n·pr opylamine < 10 UJ < 10 UJ < 10 UJ 

2, 3, 5,6-Tetrac hlorophenol <::10 U . < 10 U < 10 U 

4 · Chlo rophunyl phenyl e ther < 10 U < 10 U < 10 U 

Bis( 2- c hlorois opropyl) ether < 10 U ~ 10 U< < 10 U 

3 & 4 · Methylphenol < 10 U < 10 U < 10 U 

Va lue s rnpr e :;e111 10 1a l c ori centrations unless noted < = Not detected 111 indicated reporlino limit ··= Not ,mi,iyz,H.1 

For HCL Hl.l 10 
- ----------------------· 

l'.101!: 'l. A ll f :>11 

Dale: 0 '2 U.J/ '.l/ 

/ 
sw.,rn V ;;!---··-- ·-·- .... ··- / ... -··· 

SW-0!) 6W-10 

06/12/96 06/12/96 06/11/96 

-
< 10 U < 10 U < 10 U 

< 10 U < 10 U < 10 lJ 

< 10 U < 10 U ...: 10 lJ 

< 10 U <10 U < 10 lJ 

< 10 UJ < 10 UJ < 10 lJ 

< 10 U < 10 U < 10 U 

< 10 U < 10 U < 10 U 

< 10 U < 10 lJ < 10 U 

< 10 U < 10 U < 10 UJ 

< 10 U <10 U < 10 U 

< 10 U < 10 U < 10 U 

<10 U <10 U < 10 U 

< 10 U < 10 U < 10 lJ 

<10 U < 10 U < 10 lJ 

< 10 U < 10 U < 10 lJ 

< 10 U < 10 U < 10 U 

<10 U < 10 U < 10 U 

<10 U < 10 lJ < 10 lJ 

< 10 U < 10 lJ < 10 U 

< 10 U <JOU < 10 lJ 

< 10 UJ < 10 lJj < lOlJ.J 

< 10 U < 10 U < 10 lJ 

< 10 lJ < 10 U < 10 lJ 

< 10 U < 10 lJ < 10 U 

< 10 U < 10 U < 10 lJ 

- - ----·------ .. 



" 

CONSTITUENT (Units in ug/11 

2,4 -Dinilrophenol 

2 , 3.4, 6 -Tetrnchlorophenol 

4 -Chloro-3 -methylphenol 

Benzoic acid 

Hexachloroethane 

Hexachlorocyclopentadiene 

li;or,horono 

Diethyl phthelute 

Di -n -butyl pl,tlrnlate 

B11tyl boniyl phtlrnl11to 

N -Nitrosodiphenylamine 

2,6-Dichlorophenol 

Hoxachlurol><1l adiuno 

2,4,6 -Tricliloropilenol 

2-Nitrot1niline 

2 -Nitrorhenol 

2 -Chloronapl,t lrnlene 

3, 3' -Dichlorobenzidine 

2-Methylphenol 

1, 2-Dichlorobenzene 

2 -Cl ,loropl 101101 

2,4, 5-Trichloroptienol 

Nitrobenz1me 

3 -Nitroaniline 

4 -Nitroaniline 

4 Nitrophenol 

Benzyl alc ohol 

SITE >' 

DATE ) 

TAB1.E4 -3 

Summary of Analytical Results for the 

Surface Water Samples 

- Method 8270 -

Koppers Industries, Inc. 

()li/11 /9f( 

<60 U 

< 10 U 

<10 U 

<60 U 

< 10 U 

<;lOU 

<10 U 

<10 U 

<IOU 

< 10 U 

< 10 U 

'<10 U 

< 10 U 

< 10 U 

<10 U 

<10 U 

< 10 U 

<2() U 

<10 U 

<10 U . 

< 10 U 

< 10 U 

< 10 U 

<10 U 

< 10 UJ 

<10 U . 

<10U 

Values rnprestmt total concentrations unless noted < = Not detected at indic11ted reportinu limit -- = Not anulyrnd 

For RCL RLM-8270 

P.ioe : 1 B of 21 l 

Datw 02 /23/'J"/ 



CONSTITUENT (Units in ug/11 

4 -Bromophenyl phenyl ether 

2 ,4 -Dimethylphenol 

4 -Met hylphenol 

1.4-Dichlorobenzene 

4 -Chloroaniline 

Phenol 

bis(2 -Chloruo1hyl) othor 

Bis( 2 -chloroethoxy) methane 

bi s(2-Ethylhoxyl) phthalat e 

Di -n -or.1yl pl11li11l1110 

H ex ac hlorol>unieno 

1,2,4-Trid1lorob(mzene 

2 .4 -Dic hlorophenol 

2 ,4 -Dinitrotoluene 

0 ,0 .0 -Triethylphosphorothioate 

Dimethyl phtholate 

Dibenzofuran 

4, 6 -Dinitro -2 -methylphenol 

1. 3 -Dichlorobenzene 

2, 6-Dinilrotolueno 

N -Ni1roso -di -n -propylamine 

2 , 3, 5,6 · Tetrn c hlorophonol 

4 -Chlorophenyl phenyl ether 

Bis( 2- c hloroisopropyl) ether 

3 & 4 Muthylphenol 

SITE 

SAMPl-1; ID 

DATE 

TABI.E4 -3 

Summary of Analytical Results for the 

Surface Water Samples 
- Method 8270 -

Koppers Industries, Inc . 

Paue : 28 of :w 

Date : 02/23/97 

-··,--· ·-·, - -·--- · ·-··. ---·-··-
~w,11 

>. 06,i11 /9ij 

<10 U 

. <10 U 

< 10 U 

<10 U 

< 10 U 

< 10 U 

< 10 U 

< 10 U 

< 10 UJ 

< 10 lJ 

< 10 U 

< 10 U 

< 10 U 

< 10 U 

<10 U 

< 10 U 

< 10 U 

< 10 U 

< 10 U 

< 10 U 

< 10 UJ 

< 10 U 

< 10 U 

<10 U 

< 10 U 

- - -------- ----······ - . . 
Values represent total concentrations unless noted < = Not detected at indicoted reporting limit -- = Not 11r111lyrnd 

For RCL Rl.l , !. 70 



' 

CONSTITUENT (Unitij in ug/kg) 

Pentachlorophenol 

2,3.4,6 & 2,3,6,6-Tetrachlorophenol 

SITE 

SAMl'l-f:IP 

PATE 

DEPTH !hi 

-~ 

TAB1.E4 ·'1 

Summary of Analytical Results for the 

Sediment Samples 

flD'.05 

··•••• 06/13/96 
< > o:so · 

27 J 

<36 U 

· Method 589 · 
Koppers Industries, Inc. 

Superior, Wi~c::on~in 
flP~, . •· SD-06 

()ij/13/96 

. 1.30 

41 J 
·<34 U 

06/13/96 

0.50 

390 J 

<68 U 

Paot!: IA of 11) 

Date: 02/213/9/ 

··- -----····-·· ···· ···-···--·· -. 
SD -06 SD-07 SD-07 

06/13/96 06/13/96 06/13/96 

1 .00 0.60 1.30 

< 16 UJ 20 J < 14 lJ 

<32 U <28 U ,28 U 

1-------------------------------------·----------------------··--- - - - --· ·------····· . . .. - -
Values ropros(lfll total concentrations unloss noted < = Not detected at indicated roportino limit ··= Not anulylcd 

For RCL RLN 589 
--------· .... 



CONSTITUENT (Units in ug/kg) 

Pentc1chlorophenol 

2,3,4,6 & 2,3,6,6-Tetrachlorophenol 

SITE 

SAMPI-E ID 

DATE 

DEPT!i 1ft) 

TAB1E4-4 

Summary of Analytical Results for the 

Sediment Samples 

SD-08 

· >06/.13/96 . 

·o'.i;,) ·•···•··.· 

630 J 

< 118 UJ 

- Method 589 -

Koppers Industries, Inc . 

Superior, Wi!iconsin 
SD-08 S0-09 

. 06/13/96 . 

0.10< 

< 16 UJ 

<30 UJ 

06/10/96 

0.50 

< 16 UJ 

<32 UJ 

Vdlll es represent 101c1I concen1ra1ions unless noted <=Nol detected di inclicaled reporlinu limit ··=Not unnlyic,d 

For RC L fH ,9 

SD-09 

06/10/96 

0.90 

< 14 UJ 

<28 UJ 

SD-10 

06/12/96 

0.50 

160 J 

<30 UJ 

P.iue : 1 fl of 1 [) 

Datt!: O:!i:.>H/'.l/ 

SD-10 

06/12/96 

1.40 

63 

<34 U 



.... ~. 

CONSTITUENT (Units in ug/kgl 

Pe ntachlorophenol 

2,3,4,6 & 2,3,5,6-Tetrachlorophenol 

SITE 

sA~PLt,o > ·' 
DATE 

DEPTH lftl 

:1~\ 

T ABI.E 4 ·4 

Summary of Analytical Results for the 
Sediment Samples 

SD,11 

··.•. < >.·· .· 
• O~l)?i~6\ 

.·· \ ().5~•-

24 J 

<34 UJ 

- Method 589 -
Koppers Industries, Inc. 

StJ[>flrior, Wisconsin 
5p.11 

Q6/;i,96 . 

O,IJ() •• • 

< 16 UJ 

<30 UJ 

SD-12 

06/12/96 

0.50 

30 J 

<36 UJ 

Values rt.:present total concentrations unless noted < = Not detected at indicated reportino limit -· =Nut anulyrnd 

For HCL RI.N -589 
.; --~- ----------------··------~·--··~---~-·- ··---···--·- - ----- -·· 

SD-12 SD-13 

06/12/96 06/11/96 

1 .20 0.60 

220 J < 16 UJ 

48 J <30 UJ 

P.tt11!: 1 C of 11) 

Dall! : 02/2B/97 

6D -13 

06/11 /96 

1.00 

24 J 

< 28 U 



CONSTITUENT (Unite in 110/kol 

Pentachlorophenol 

2,3,4,6 & 2,3,6,6-Te!rachlorophenol 

SITE 

$AMP~~ 

DATE 

TABLE4-4 

Summary of Analytical Results for the 

Sediment Samples 
- Method 589 -

Koppers Industries, Inc_ 

Superior, Wisconsin 
/ $0,14 S0-15 

06/11/96 06/11/96 06/11/96 

0.60 1.6() .· · •. 0.50 

< 16 UJ < 14 UJ < 16 UJ 

<30 UJ <.28 UJ -· <30 UJ 

Vahrns reprusont total concentrations unless notod <=Not detectud at indicatud report inn limit ··=Not 011ulyzud 

For RCL RI . d 
- - ----- - - - -----------·- ·-·-- ·--

SD-15 

06/11/96 

1.00 

< 16 UJ 

<32 UJ 

Paue: 11) o t 11) 

Date: 02/28/9/ 



.. , 

TABLE 4 .5 

Summary of Analytical Results for the l'.1ue : 1A of 11) 

Sediment Samples 
Date: 02/28/97 

- Method 8310 -
Koppers Industries, Inc . 

Superior, Wisconsin 

SITE SD-06 SD-06 SD-06 SD-06 SD-07 60 -07 

SAMPl.E ID 

CONSTITUENT DATE 06/13/96 0(;/13/9(> 06/13/96 06/13/96 06/13/96 06/13/!.16 
~· .· . . . . . 

DEPT!i lftl 0.50 1.30 0.50 1.00 0.50 1.30 

Beruo(a)pyrnno (ug/kul 1700 8600 9700 3400 36000 < 6 .0 U 

Dibenzo(a , h)ent hracone (ug/kg) 6300 < poo u <2900 U 11000 < 14000 U < 7.2 U 

Benzo(a)anthracene (uo/kgl 2700 31000 14000 6600 62000 < 6.0 lJ 

A connrhthono 1110/kol < 12000 U < 120000 lJ <200000 lJ < 23000 U < 980000 U < liOO U 

Phenanthrona (ug/kol 10000 112000 <49000 U 20000 610000 220 

Fluorene lug/kg) 3400 74000 <20000 U 6900 220000 160 

Naphthalene (ug/kg) < 12000 U < 120000 U <200000 U 26000 < 980000 U < 600 lJ 

2-Mo1l1ylnupllll1.ilona (uo/kol < .12000 U < 120000 U <200000 U < 23000 U < 980000 U <600 tJ 

Anlhracono (ug/kgl 1000 100000 63000 6300 300000 < 26 U 

Pyreno (uo/kol · 5900 110000 38000 17000 220000 < 60 lJ 

Dihon2ofur1m luo/kgl < 12000 U < 120000 U <200000 U <23000 U <980000 U < 600 U 

Benzo(ghi)perylene (ug/kg) 1400 6300 <4900 U 3200 < 24000 U < 12 U 

lnclono( 1.2 .3 -ccl}pyrono 1110/kol 1300 4000 <4900 U 2800 < 24000 U < 1 2 lJ 

Bonzo( bl lluoranthono (uo/kg) 2300 13000 16000 6200 60000 11 

Fluoranthene (ug/kg) 7400 160000 62000 26000 310000 < 60 U 

Benzo(kl fluoranihone (ug/kgl 780 6200 6600 1900 21000 < 6.0 lJ 

Acenaphthylone (ug/kg) < 12000 U < 120000 U <200000 U < 23000 U <980000 U <: 600 U 

Chrysene (ug/kol 3400 44000 34000 9800 184000 < 36 U 

Met hylnapht halene (ug/kgl < 12000 U < 120000 U <200000 U < 23000 U < 980000 U < 500 U 

Total PAH' s (119/Kgl 46680 668100 221300 146100 2013000 391 

--·---------- ----
Values rnprusani total concentrntions unloss no!Ud < = Not detected 111 indicuted rcrorting limit ··~ Not onulyzocl 

For HC L Rl.l·J-8310 
-------·------- -----·· -· 



TABLE 4 -5 

Summary of Analytical Results for the Paut! : 1B of 1[) 

Sediment Samples 

- Method 8310 -
Date : 0 2 /28/~)7 

Koppers Industries. Inc. 

Superior, Wisconsin 
SiTE .. . . ••········· sD:oa·· · .. ···$D-Q8 SD'.09 SD-09 SD-10 SD -10 

. 
-!: ID 

.. 

CONSTITUENT DATE): >)· .. 06l13i~a·:,;\ · .. / 1)6/13is6· 96/10/96 06/10/96 06/12/96 06/12/96 

DEPTH 1ft) J;~h> ··· < I;f: . 0 .50 o;so 0 .50 1.40 

Benzo(a)pyrene (ug/kg) 9100 4700 370 J 1200 J 6400 3600 

Dibenzo(a,hlanthracene (1Jg/kg) .·· <2900 l,J . 76QO . < 16 UJ < 140 UJ <2900 U < 1700 U 

Benzo(alanthracene (ug/kgl 11000 8600 170 J 360 J 6600 2900 

Acenaphthene (UQ/kg) ..;:219900 U <::,'. 110000 U < 1100 UJ <9700 UJ <200000 U < 120000 lJ 

Phenanthrene (ug/kg) <6000 U 110000 610 J 2600 J <49000 U < 29000 lJ 

Fluorene luo/kgl <21000 U 33000 260 J 1700 J <20000 U < 12000 lJ 

N ophthultH1u (ug/kol <210000 U < 110000 U < 1100 UJ < 9700 UJ <200000 U < 120000 lJ 

2-Me1hyh1ephthalene (ug/kg) <210000 U < 110000 U < 1100 UJ < 9700 UJ < 200000 U < 120000 U 

Anthrncenu (ug/kg) 36000 9600 160 J 770 J 16000 U200 

Pyrone luo/kol 27000 4 .4C>OO 480 J 1800 J <20000 U < 12000 U 

Dibenzoluran (ug/kol <210000 U < 110000 U < 1100 UJ < 9700 UJ < 200000 U < 120000 U 

Benzo(ghi)perylene (ug/kg) <6000 l,J 270Q 460 J 1200 J < 3400 U < 2900 U 

lndeno( 1. 2. 3 -cd)pyrene (ug/kol <6000 U <2600 U 660 J 1600 J < 3400 U < 2900 lJ 

Bonzo( l>l lluorant henu (ug/kgl 14000 66()0 660 J 2100 J 9300 4800 

Fluoranllumo (uo/kg) 38000 68000 740 J 2600 J 26000 14 000 

Benzo(kl fluoranthene (ug/kgl 6300 ?l;>QO 110 J 320 J 3700 2000 

Acenaphl hylene (ug/kg) <210000 U < 110000 U < 1100 UJ < 9700 UJ < 200000 U < 1200 00 U 

Chrys.ine luo/kol 26000 <7700 U 260 J < 700 UJ < 14000 U < U600 U 

Met hylnapht lwlunu (ug/kg) <210000 U < 110000 U < 1100 UJ <9700 UJ < 200000 U , 1 20000 U 

Total PAH' s (ug/Kg) 166400 287100 · 4810 16140 66900 36400 

I ·-·--- --- - - - ·---- ------·-·- - --
Vt1lu es r&pre su nt totc1I co11cen1rntions unless not ed < = Not detected at indicutod reporting limit ·· ~Nut u,wlyzcd 

ForR CL F 3 10 
·----- -----·----- --- - ···· -· ···· - ---- --- ·-·------ -



>·~ 

TABLE 4-5 ..... 
Summary of Analytical Aes11lts for the ;"' ).f\._' P.t\111: 1 C of 11) 

Sediment Samples • .J r\-4' 0 . , . 0 .) ?B "l 
- Method 8310 - f• C,C., .\ .itt. -1- ;.., 

Koppers Industries, Inc. / 

Supe,;o,, w;scons;,~ j -----------·······--···-···-- .. SD-11 SD-12 SD-12 S0-13 S0-13 SITE SD-11 

SAMPI.E jp 

CONSTITUENT DATE: <(:oa112m6 

DEPTH lftl . {~o 
0~/1 ?iflt> 06/12/96 06/12/9(> 06/11/96 06/11 /!J(j 

0 .60 0.50 1.20 0 .50 1.00 

Bonzo(a)pyrem, (ug/kg) 12000 14000 3000 82000 1900 J 880 

Dibenzo(a, h)anthracene (ug/kg) <:HOO U <3000 U < 1800 U <28000 U <730 U <280 U 

Ben zo(a) anthracene (uo/kgl 30000 36000 4300 220000 3200 J 2200 

Acenaphthene {Og/kg) .· <240000 U 220000 · <120000 U <2000000 U < 61000 U < 20000 lJ 

Phemrn1hro11e luo/kgl 220000 290000 <30000 U 2000000 ,17000 J 22000 

Fluorene luo/kgl .· 88000 100090 < 12000 U 710000 12000 J 0600 

Naphthalene (ug/kg) <240000 U 480000 < 120000 U <2000000 U < 61000 U < 20000 lJ 

2-Methylr1ttphthalene (ug/kQl · <240000 U <210000 U < 120000 U <2000000 U <61000 U < 20000 lJ 

Anthracene (ug/kg) 34000 26000 <6100 U 290000 6000 2300 

Pyrene (uo/kol 920000 120000 16000 710000 13000 7~00 

Dihonzofurn11 (ug/kg) <240000 U <210000 U < 120000 U <2000000 lJ < 61000 U < 20000 lJ 

Benzo(ghi)perylene (ug/ko! . .;:6~0Q U <:fHOO U <3000 U <48000 U < 1200 U <480 U 

lndeno( 1, 2. 3 -cd)pyrene fuo/kg) <6900 U <6100 U <3000 U <48000 U < 1200 U < 4 80 lJ 

Benzo(l>) f h1oranthene (uo/kol 18000 19000 4400 120000 2800 J 1300 

Fluoran1h1me (ug/kg) 130000 160000 26000 1100000 23000 J 1 20000 

Benzo(k) fh1ornnth1me (uo/kol 7300 <8100 U 2000 60000 1100 J 620 

Acenaphthylono (ug/kg) <240000 U <210000 U < 120000 U < 2000000 U < 61000 U < 20000 U 

Chrysene (UQ/kg) · 66000 6?000 <8800 U 600000 < 3700 U 3600 

Methylnaphthalene luo/kgl <240000 U <210000 U < 120000 lJ <2000000 U < 61000 U ...:: 20000 lJ 

Totc1I PAH's (ug/Kg) ··· 1616300 1626000 63700 6782000 109000 167200 

----· ------·--- ----··-- ... __ _ 

ues reprosent totc1l concentrations unli,ss 1101Hd < = Not di,tected at indicated rnportinu limit ··=Not onulyz"d 

RCL Rl.f\J -8310 

DBESSINGPAS
Rectangle



rABLE 4 -5 

Summary of Analytical Results for the Pa!Je : 1 D of 1 () 

Sediment Samples 
Date: 02/ 28/97 

- Method 8310 -

Koppers Industries, Inc. 

Superior, Wisconsin 

SITE - SD,14 sp,i4 · . SD-16 SD-15 . .. 

SAMP(EID 

. 0~'11196 . CONSTITUfNT P~TE ·•·· · • · ,06/11/~6 .- _-·· 06/11/96 06/11/96 

DEPTHlft) . 0 .60 
t:~Q .. 

0 .50 1.00 

Benzo(a)pyrene (ug/kg) 120 J 23 J 610 J 84 J 

Dibenzo(a,h)anthracene (ug/kg) 710 J 68 _ J • < 160 UJ < 16 UJ 

Benzo(a)anthracene (ug/kg) 100 J 26 J 1100 J 130 J 

Acenaphthene (ug/kol < 1000 U <96 U < 10000 UJ <llOOUJ 

Phirnanthrene (ug/kgl <260 U 39 < 2600 UJ < 270 UJ 

Fluorene (ug/kgl < 100 U <9.6 U < 1000 UJ < 110 UJ 

Nnphlhulunu (ug/kg) < 1000 U <96 U < 10000 UJ < llOOUJ 

2-Methylnaphthalone (ug/kgl < 1000 U <96 U < 10000 UJ < 1100 UJ 

·Anlhracene (ug/kol 220 J 10 1900 J < 66 UJ 

Pvrono (uo/kol 210 J 62 J 2700 J 380 J 

Dibenzoluran (ug/kg) < 1000 U <96 U < 10000 UJ <llOOUJ 

Benzo(ghi)perylene (ug/kg) 190 J 16 J <260 UJ 74 J 

lndeno( 1, 2, 3 -cdlpyrene (ug/kgl 180 J 16 J 480 UJ 86 J 

B0nzo(l.il lluoran1huno (uo/kol 180 J 44 J 940 J 130 J 

Fluoranthene (ug/kg) 300 J 87 J 4200 J 480 J 

Benzo(kl fluoranthene (ug/kgl 64 J 11 J 320 J 44 J 

Acenaphthylene (ug/kgl < 1000 U <96 U < 10000 UJ < 1100 UJ 

Chrysene 1110/kol 410 J 61 J 1600 J 160 J 

Melhylnapllthalene (uo/kol < 1000 U <96 U < 10000 UJ < 1100 UJ 

To11,I PAH's (110/Kgl 2674 442 13370 1668 

Values represent total concentrations unless noted < = Not detected at indicated reporlino limit -· =Not 11n11lyzud 

For RCL RLN 0 



CONSTITUENT (Units in ug/kgl 

2,4-Dinitrophenol 

4-Chloro-3-methylphenol 

2, 6 -Dichlorophenol 

2,4,6-Trichlorophenol 

2-Nitrophenol 

2-Methylphenol 

2-Chlorophenol 

2,4, 6- Trlc hlorophenol 

4-Nitrophenol 

2 ,4-Di,not hylphenol 

Phenol 

2 ,4-Dichlorophenol 

4 , 6 -Dinitro -2-rnothylphenol 

3 & 4 - Methylphenol 

SITE 

. i.AMPtf,h • 

DEPT~ 11ff / · 

TAUIE4 -0 

Summary of Analytical Results for the 

Sediment Samples 
- Method 8040 -

Koppers Industries, Inc. 
Superior, Wisconsin 

sD-Q6 --··-·• so,os .· SDi06 

oJh3/~6 .· Q5/la,sa i•••• >.• •.. ·-····• o::,~~'~t · · ' .. ,', , ... . •. : 1J6 .• 
~.6() . 0.50 

< 179 U 

<89 U 

<89 U 

< 179 IJ 
<89 U 

<89 U 

<89 U 

< 179 U 

< 179 U 

<89 U 

<89 U 

<89 U 

< 179 U 

<89 U 

< 17200 U 

< .<8690 U 

<8690 U 

<17200 U 

<8690 U 

<8690 U 

<8690 U 

< 17200 U 

<17200U 

<8690 lJ 

<8690 U 

<8690 U 

< 17200 U 

<8690 U 

< 14400 U 

<7190 U 

<7190 U 

<14400 U 

<7190 U 

<7190 U 

<7190 U 

< 14400 U 

<14400U 

<7190 U 

<7190 U 

<7190 U 

< 14400 U 

<7190 U 

Valu es represent 1otul co11centrn1ions unloss noted <=Not detected at indica ted rnportinu ·1ir'nit -- = Not unulyLod 

() = 1. rnss tlw n Dot oc tion Limil 

For HCL RI N -8040 

P.i!Jt: : 1A o I 11 l 

Di!te : 02/28/97 

- --- -·-----
SD-06 SD-07 SD-07 

06/13/96 06/13/96 06/13/96 

1.00 0 .50 1.30 

82100 < 1390 U < 143 lJ 

7610 <696 U <71U 

6080 <696 U < 71 U 

16140) < 1390 U < 143 U 

<4100 U <696 U < 71 lJ 

<4100 U <696 U <71U 
I ~ 

<4100 U <696 U < 71 U 

21000 < 1390 U < 143 U 

112000 < 1390 U < 143 U 

<4100 lJ <696 lJ < 71 lJ 

<4100 U <696 U < 71 U 

<4100 U <696 U <71 U 

72000 < 1390 U < 14 3 lJ 

<4100 U <696 U <71 U 



CONSTITUENT !Unite in ug/kgl 

2, 4 -Dinitrophenol 

4 -Chloro-3-methylphenol 

2, 6-Dichlorophenol 

2.4,6-Trichlorophenol 

2 -Nitrophenol 

2-M ethylphonol 

2 -Cl1loropl1t1nol 

2, 4 , 6 -T richlorophenol 

4 -Niirophenol 

2. 4 -Dirnothylpl1t1nol 

Phenol 

2,4 -Dichlorophenol 

4 ,6 -Dinitro -2 -methylphenol 

3 & 4 - Methylphenol 

SITE 

SAMPI..~ IP 

DATE 

DEPTti lftl 

TABLE 4 -0 

Summary of Analytical Results for the 
Sediment Samples 
- Method _8040 -

Koppers Industries, Inc . 

Superior, Wisconsin 
so:oa · SD,08 SD-09 

... 

oa,1Jm6 -·-. 06/13/96 •• 06/10/96 
. . 

0 .60 • - · ·-· - 0.10 - 0 .50 

<14700U < 16400 U < 163 UJ 

<7370 U .-•. <7690 U <81 U 

< 7370 U < 7690 U <81 U 

< 14700 U < 115400 LI < 163 U 

< 7370 U < 7690 U <81 U 

< 7370 U <7690 U <81 U 

< 7370 U < 7690 U <SIU 

< 14700 U < 16400 U < 163 U 

<14700U < 16400 U < 163 U 

< 7370 U < 7690 lJ <81 U 

< 7370 U < 7690 U <81U 

<7370 U <7690 U <81 U 

<14700U < 16400 U < 163 U 

< 7370 U <7fj90 U <81 U 

V11luo s rupru :;0111 101111 C(lfl<:<llllrntions 1111lu,;s nolud < = Not dutuctud ut indi.:ulud ruporli1111 limit · · =Not 11111,lyiud 

For ncL HU~ 

SD-09 SD-10 

06/10/96 06/12/96 

0.90 0 .60 

< 139 U 2000 J 

<69 U 200 J 

<69 U 78 J 

< 139 U < 146 UJ 

<69 U < 72 UJ 

<69 U < 72 UJ 

< 69 U < 7 2 UJ 

< 139 U 290 J 

< 139 U 3600 J 

<69 U < 72 UJ 

<69 U < 72 UJ 

<69 U <72 UJ 

< 139 U 940 J 

<69 U <72 U 

P,qJl!: 1 ll ll I 1 !) 

Date: 02/'28 /~l/ 

SD-10 

06/12/96 

1 .40 

<1740U.J 

<871 U 

< 87 1 lJ 

< 1740 U 

< 871 lJ 

< 871 U 

< lil I lJ 

< 1 "/40 lJ 

< 1740 lJ 

<llll lJ 

< 87 I lJ 

<871 U 

< 1740 lJ 

< 871 lJ 

--- ---·-------~ --· -------. · - . - -



~ 

TABLE 4 -6 

Summary of Analytical Results for the Paut! : lC o I 11) 

Sediment Samples 
O.itt! : O:!/:.!!W.l/ 

- Method 8040 -

Koppers Industries, Inc . 

Superior. Wisconsin 
----·· --·--···· 

SITE SD-11 SD-11 SD-12 S0-12 SD-13 SD-13 

SAMPLE ID 

CONSTITUENT (Units in ug/kg) DATE 06/12/9G 06/12/96 06/12/96 06/12/96 06/11 /96 06/11 /!.H.i 

DEPTH lfll 0.50 i,0.80 0 .50 1.20 0 .60 1.00 

2 .4-Dinitrophenol < 17200 U <1610U < 1760 U <42000 U <1470UJ < 143lJ 

4 -Chloro-3-methylphenol <8600 U <763 U <876 U <21000 U <734 U < 71 U 

2. 6-Dichkirophenol <8600 U <763 U <876 U < 21000 lJ <734 U < / 1 lJ 

2.4,6- Trichlorophenol <17200U <1610U < 1760 U <42000 U < 1470 U < 143 U 

2-Nitrophenol <8600 U <763 U <876 U <21000 U <734 U < 71 lJ 

2-Methylphenol <8600 U <763 U <876 U <21000 U <734 U <ll u 
2-Chlorophenol <8600 U <763 U <876 U < 21000 U < 734 U < 71 lJ 

2.4, 6-Trlchlorophenol < 17200 U <1610U < 1760 U <42000 U < 1470 U <.. 14 3 lJ 

4 -Nitrophenol < 17200 U 42000 < 1760 U <42000 U <1470U < 143lJ 

2,4-Dimethylphenol <8600 U <763 U <876 U <21000 U <734 U < 71 lJ 

Pllonol <8600 U <763 U <876 U < 21000 U < 7 34 U < J 1 lJ 

2,4-Dichlorophenol <8600 U <763 U <876 U <21000 U <734 U < 71 U 

4 .6 -Dinitro -2-methylphonol < 17200 U <1610U < 1760 U < 42000 U < 1470 U < 143 lJ 

3 & 4 · Melhylphenol <8600 U <763 U <876 U < 21000 lJ < 734 U < 71 lJ 

Values repruse11t total concentrntions unletis noted < = Not detected at indicated roportino limit ··=Not unulyzcd 

For RCl. Rl.N -8040 
·--· · -··· --- ·· ·· --- --·--···-



CONSTITUENT (Unite in ug/kg) 

2.4 -Dinitrophenol 

4-Chloro-3-mathylphanol 

2, 6 -Dichlorophenol 

2.4, 6- Trichlorophunol 

2-Nitrophenol 

2 -Methylphenol 

2-Chlorophonol 

2 .4. 6 -Trlchlurophonol 

4 -Nitrophenol 

2.4 -Dimethylphenol 

Phenol 

2.4-Dichlorophenol 

4, 6 -Dinitro -2-methylphenol 

3 & 4 · Methylphenol 

SITE,:.:.,.:·, .. · 

·. ~A~~(~,p 
!>ATE; . / 

DEPTti lftl 

TAfll.E 4 · tl 

Summary of Analytical Results for the 
Sediment Samples 
- Method 8040 -

Koppers Industries, Inc. 
Superior, Wisconsin 

SD-14 SD, 14 .SD-15 

06/1 ·,;j l ::: ! < } ;06/11/96 
. .. . . . . :-···. : . 06i11/96 

0.60 1.60 0.50 

< 147 U < 136 U < 1470 UJ 

<73 U . <68U <73p .U 

<73 U <68 U <736 U 

< 147 U < 136 U < 1470 U 

<73 U <68 U <736 U 

<73 U <68 U <736 U 

<73. U <68 U <736 U 

< 147 U < 136 U < 1470 U 

< 147 U < 136 U < 1470 U 

<73 U <68 U <736 U 

<73 U <68 U <736 U 

<73 U <68 U <736 U 

< 147 U < 136 U < 1470 U 

<7~ U <68 U <736 U 

Vt1 l11 es ftlpro su111 101,tl conce n1rn1ions 1mluss notod < =Not dotot.:tod at indii:ated reportinu limit ·· ~ N" t ,11wlyzud 

FCJr HC L HI.N .l 

SD-15 

06/11/96 

1.00 

< 169 U 

<79 U 

< 79 lJ 

< 169 U 

<79 U 

<79 U 

< 79 U 

< 169 U 

< 169 U 

<79 U 

<79 U 

<79 U 

< 169 U 

<79 U 

'---- - - - --- - ·- ---- -··----------·---·-------- -·--- ··- - · -- ---· -

Pii\lt! : 1 () of 1 [) 

D;ite : 02/:.?8/~7 

-- - ·- ····- ··-· · --··-· 



COrJSTITlJE~L 

Lead 

Arsenic 

Barium 

Cadmium 

Chromium 

•• ~!WY· ··· 

... -•·: ;·•.::t9¢~tf';m1 : :::.::;::::; 

' 

TABLE4 -7 

Summary of Analytical Results for the 
Sediment Samples 
- Method 6010 -

Koppers Industries, Inc. 

< 14.4 U < 16.4 U < 13.9 U 

146 194 206 

···· .. so-01 ·.·· 

/; hI1if 1ia . 
>. ;:;~/ .•. 

-< 14.3 U 

<;l 4';~ U 

177 

.:• ~9)69 q j ·····.· >· ··•· .;.::0;71·u 
86.6 49.2 38 .6 37.6 

Values repras ont total concentrations unless noted < = Not detected at indicat&d reportino limit ·· =Not ttru1lyz"d 

Fn r !I C I RUJ -6 01 o 

SD-09 

.()6/i0/96. 

0.60 

<16.3 U 

< 16.3 U 

116 

<0.81 U 

31.6 

·i 

Paoe : 1 A of 1 C 

Date : 02/28/97 

SD-09 

06/10/96 

0 .90 

< 13 .9 U 

< 13 .9 U 

122 

<0.69 U 

32 .6 

-- - ----



CONSTITUENT 

Lead 

Arsenic 

Barium 

Cadmium 

Chromium 

TABLE4-7 

Summary of Analytical Results for the 
Sediment Samples 
- Method 6010 -

Koppers Industries, Inc. 

<14.6U <17.4U <17.2U 

<kvr,r1J ~J7,4u J• .. •-··••<> <517A1,r ·. 
127 168 139 

•• -.•. ·.-~q)'ii q•\ · . 59,~{p ·• • ·•··· •··>:~9:~§•Lr. • 
32.1 36.9 36.6 

Values reprnsen! 101al concen1ra1ions unless noted <=Not detected at indicated reporting limil ··~Not 11n11lyltld 

For RCL RU 0 

, SD-11 

..... ·_ 06/H'~" 
.iao 

< 16.1 U 

• < 16.1 U 

164 

<0.76 U 

36 . 1 

SD-12 

·• 06/12/9ij 

0.60 

< 17.6 U 

< 17 ,6 u 
173 

<0.87 U 

46 .3 

Pauc: 1 l3 of 1 C 

Dille: 02/28/97 

SD-12 

06/12/96 

1.20 

< 14 .0 U 

< 14 .0 U 

146 

<0.69 U 

47.9 

- - ------ -- - - ·- ·- ·· ·- - - · 



Lead 

Ar~~nic ( -­

Barium 

Cadmium_ 

Chromium 

' 

TABLE 4 ·7 

Summary of Analytical Results for the 
Sediment Samples 
- Method 601 O -

Koppers Industries, Inc. 

<14.7 U < 14.3 U < 14.7 U 

----• i/ii#Yii:J 
112 108 103 

·-• {#:ti# )) :\
1t~·9'.?1 u- --·• ~P\73J1 •-••·-•---

28.6 23.6 26.6 

Values represent toliil concentrations unless noted < = Not detected al indicated reportino limit -·=Nol 11mliyrnd 

For RCL Rl.N -6010 

< 13.6 U 

-•. \ < 13.6 U 

120 

_ <;0.68 U 

30.6 

. SD-16 
· . . • ,,• 

.• -. oa/11/96 

-- .0.60 

< 14 .7 U 

< 14.7 U 

107 

<0.73U 

23.6 

Pa11c : 1 C of lC 

Date : 02/28/97 

so.16 

06/11 /96 

1.00 

< lG . 9 U 

< 16.9 U 

113 

<0.7UlJ 

24.2 

··----- - - ---- ------ --- · ·· -- -··- -- - ·· -··. 



CONSTITUl;NT 

Total Organic Carbon 

Arnnwnia · 

Ortho Phosphate 

Sulfate 

Cation Exchange Capacity 

Calcium .· 

Iron 

Magnesium 

Manganese 

Potassiurri 

Diesol Range Organics 

Nitrogen, Nitral~aNitrite 

Leachable Nitrite 

Le&chable pH 

(mg/Kgl 

(mg/kgl 

(mg/Kgl 
., ·.· ... / lrng/Kgl 

(mg/Kgl 

Imo/Kol 

lrp~/Kol 

Imo/Kol 
• (S.l),l 

210 

TABLE <1 -8 

Surnrnary of Analytical Results for the 
Sediment Samples 

- Miscellaneous Methods -
Koppers Industries, Inc. 

600 

293 

46.9 

.· .17_f~t \ r· ·-
30311 

12?64 ' 

928 

690 

480 

Vc1 lu !J s raprnsont to!ill conconlrntions unless notod < = Not detected at indicated reporting limit -- = Not unulyzuJ 

For RCL OTt 

37000 

<2000 U 

319 

u 
43.7 

6~78 

36883 

13946 

648 

3713 

26000 

··•. 670. 

600 

8 .0 

·• sD-07 

. ()6/13/96 

· 0.60 

6800 

230 

Paue: 1 A of 1 D 

Date : 02/28/97 

SD-07 

06/13/!.16 

1.30 

3400 

< 14 U 



.. ·. :,· .· .. 
CONSTITI..IENT 

Total Organic Carbon 

Ammonia 

Ortho Phosplrnte 

Sulfate 

Cation Exchange Capacity 

Calcium · 

Iron 

Magnesium 

Manganese 

Potassium 

Diesel Range Organics 

Nitrogen; Nitrate-Nitrite 

Leachable Nitrite 

Leachable pH 

(mg/Kgl 66000 

(mg/Kgl 

(mg/kgl 

(mo/Ko) 

Imo/Kol 

(,rig/K;j~l ), ,. ••• 

Imo/Kol 
Imo/Kol •• ··· 

(mo/Kgl 

(mg/Kg) 

(S.U.) 

4100 

TABLE 4-8 · 

Summary of Analytical Results tor the 
Sediment Samples 

- Miscellaneous Methods -

Koppers Industries, Inc. 

44000 18000 

1300 < 16 U 

Vc,lues repre sent total conc enlrntions unless noted < = Not detected at indicated ruporting limit -- ~ Nol 111111lyltld 

For RCL OTHER 

9200 

< 14 U 

Paol!: 113 of 111 

Date : 02/28/97 

SD-10 

06/12/96 

1.40 
--

26000 11000 

<2000 U <2000 U 

41.1 47.6 

< 10 U < 10 U 

41.4 47.9 

7931 8693 

24400 30600 

10400 12400 

466 671 

2378 2688 

490 660 

610 670 

640 610 

6,4 6 .3 



CONSTITUENT 

Total Organic Carbon 

Ammonia 
Ortho Phosphate 

Sulfate 

Cation Exchange Capacity 

Colcium 

Iron 

Magnesfum 

Manganese 

Potassium 

Diesel Range Organics 

Nitrc:>gEiji, .. Nitrate, Nitrlte 

Leachabltl Nitrite 

Le11chable pH 

(mg/Kgl 

(mg/Kg) 

(mg/kg) 

.· .. (01g/~QI 

(mg/Kgl 

•: <:Jn)a'Ka,:? 
(mg/Kg) 

(mg/Kgl 

Imo/Kol 

29000 

6100 

TABLE 4 -8 

Summary of Analytical Results for the 
Sediment Samples 

- Miscellaneous Methods -
Koppers Industries, Inc. 

Superior, Wisconsin 

38000 160000 

6300 1000 

V11lues represent total concentrations unless noted < = Not detected at indicated reporting limit -- = Not on11lyiod 

For RCL on 

160000 

18000 

S0-13 

· 06/11/96 

.< 0.60 

18000 

270 

-- ---- ---- ------

P.iu1:: 1 C of 1 D 

Date : 02/2 8/97 

SD-13 

06/11 /!.16 

1.00 

16000 

460 



COr.l~TITU~fllT 

Total Organic Carbon 

Ammonia 

Ortho Phoi;phuto 

Sulfate 

Cation Exchanoo Capacity 

Calcium 

Iron 

Magnesium 

Manganese 

Pota&siym 

Diesel Range Organics 

/IJitn?gEln~ 

Leochal>lo Nilrito 

Leachc1ble pH 

(mg/Kg) 

(mo/Kol 

(mg/kg) 

<rng/K(il 

Imo/Kol 

7200 

(mo/Kol 

:<rnoiKoitb:J +stui 
(mo/Kgl < 16 U 

Imo/Kol 

., 

TABLE 4 ·8 

Summary of Analytical Results for the 
Sediment Samples 

- Miscellaneous Methods -
Koppers Industries, Inc. 

11000 16000 

.. ·:~·.:·: 

< 14 U < 16 U 

Valuu:, ropresent total concentrations unless noted < = Not detected at indicated reporting limit -- = Not onulyltld 

For RCL OTHER 

SD,15 

!}6/.111~6 
1.00 

13000 

< 16 U 

Paue: 1 O of 1 D 

Date: 02/28/':J7 



. ·· : .·. 

c6Ns;tTUENr·· 

Lead (TCLP) 

Sily~r: (TCLP) 

Arsenic (TCLP) 

Barium (TCLPI 

Cadmium (TCLP) 

Chromium (TCLPI 

Mercury (TCLP) 

2.4-Dinltrophenol (TCLP) 

2, 3.4, 6-Tetrachlorophenol (TCLP) 

p -Chloro-m-crasol (TCLPI 

2,6-Dichlorophonol (TCLP) 

2,6-Djchlorophenol (TCLPI 

2-Nitrophenol (TCLP) 

2 -Methylphenol (TCLPI 

2 -Chlorophenol (TCLP) 

2.4,6-Trichlorophenol (TCLP) 

4 -Nitrophenol (TCLP) 

2.4-Dimethylphenol (TCLF'I 

Phenol (TCLPI 

2.4 -Dichloroptienol (TCLP) 

4, 6-Dinitro- 2- m u thylphonol (TCLP) 

2, 3,6 , 6 -Tetrachlorophenol (TCLP) 

3 & 4 - Methylphenol (TCLP) 

Chlordane (TCLP) 

oamm c1- BH C (l.indanu) (TCLP) 

Endrin (TCLP) 

Methox y c hlor (TCLP) 

<100 U 

<100 U 

<6.0 U 

<0.20 U 

<6.0 U 

<6.0 U 

<6.0 U 

.. .. · ··\ '· '.'S ~9tl.9 
< 12 U 

<6.0 U 

< 12 U 

<60# U 

<0.26 U 

. . :.:: o,~q lJ 

<2 .6 U 

TABLE 4-9 

Summary of TCLP Analysis for the 

Sediment Samples 

Koppers Industries, Inc . 

<100 U < 100 U 

<100 U < 100 U 

<6.0 U <6.0 U 

.. ·..;::·. ~o.: lJ ·) c;.•• :.• ••\ ::..: / <•l°Q :U 
<0.20 U 

<6.0 U 

<6.0 U 

··<§Q*\ .1,········: 
<6.0 U 

<.991\J ( 
44 

<6.0 U 

.. <6;() !.J . 
16 

,s 12U .. 

<60# U 

<i.i;u 
<0.26 U 

<0.pQ u. 
<2.6 U 

<0.20 U 

ti :-;:;.:: 

<6.0 U 

<6.0 U 

:<6Qlll} (< · 

<6.0 U 

': '<$Qf! .• u+/··· 
< 12 U 

<6.0 U 

~ \f OU. 
< 12 U 

< 12 l.J >. 
<60# U 

<• .:: ~;ft/ ; ·:··· 
< 0 .26 U 

< 1),60 L! 
<2 .6 U 

Valu es repre sent tolill concentrations unless noted <=Not detected at indicated reportina limit ·· = Nol unalyzad 

II = Com,lituen• or e than one test method, hiohe:..t re:..ult reported. 

For RCL TCLP 

< 100 U 

rnu 
< 100 U 

1100 .. 

<6.0 U 

22 

<0.20 U 

< 12 U 

<0.60# U 

• <6.() U 

<6.0 U 

<lfO U 

<6.0 U 

<6011 U 

<6.0 U 

<60/IU 

< 12 U 

<6 .0 U 

< 6 .0 U 

< 6.0 U 

< 12 U 

< 12 U 

< 60# U 

< 2.6 lJ 

< 0 .2 6U 

< 0.60 U 

< 2 .6 U 

Page : 1 A of 3A 

Date: 02/28/97 



(:ONSTITIJENT , (Uniii, 

Heptachlor (TCLP) 

Heptachlor (TCLP) 

Heptachlor epoxide (TCLP) 

Toxaphan.e (TCLPI 

2.4,6-TP (Silvex) ITCLP) 

2.4·0 (TCLP) 

Carbon tetrnchloricJe (TCLP) 

Chloroform (TCLP) 

Benzene (TCLP) 

Vinyl chloride (TCLP) · 

1, 1-Dichloroethene (TCLP) 

2:Butanorie (TCLP) . 

Trichloroethane (TCLP) 

Chlorobiinzene (TCLPI 

Tetrachloroethene (TCLP) 

1.2.pic:tiloroetl1ciri13 . (TF~F! 

Hexachloroethane (TCLP) 

Hexachlorobutadiene (TCLP): 

Pentachlorophenol (TCLP) 

Nitrobenz13ne (TqP) ·:, ··· 

1 .4-Dichlorobenzene (TCLP) 

Pyridine (TCLP) 

Hexachlorobenzene (TCLP) 

Benzo(tj)pyrerie (TCLP) 

Dibenzo(a,h)anthrncene (TCLP) 

Benzo(a)anthracene (TCLPI •· 

Acenaphthene (TCLP) 

TABLE 4-9 

Summary of TCLP Analysis for the 

Sediment Samples 

Koppers Industries, Inc. 

,·,•,·.·.· - ·_:.·,·.·- ·-- ' ,' , ' , ', ',', . . ·. · .. · - -

<0.26 U <0.26 U 

<0.26 U <0.26 U 

< 0.060 U < 0.060 U 

{9!§RV + i>·:..;;; tj,!?cru ··· 
<100 U 

,);:t.qQl/ 
(221 

. ·• ?i .::jopJL' '·' 
<100 U 

<100 U 

<100 U 

.•.••... · .. :::: 1 CJQ ·U •·· 

<100 U 
./ .::1099 ·· · . 

< 100 U 

< 100 U 

<0.26 U 

<0.26 U 

<0.060 U 

<(),~OLI 
<100 U 

</ ~100U > 

< 100 U 

.. .<:: f()() u 
< 100 U 

<100 U 

< ;;< 1pqµ / :•• ······•·• '.5199 lJ< 
< 100 U <100 U <100 U 

)gq .LI. // : :• ·/5,1.99Y 
<60 U <60 U <60 U 

!)Cf LI 
<60# U <60U U <60# U 

6()l/ / :*>6oiJ 
<60 U <60 U <60 U 

1:19 u ·· .. 
<60 U <60 U <60 U 

u 
<3.0 U <7.6 U <0.76 U 

;60 U 

<200 U <600 U <60 U 

V11h1u,; rnpru ,;u11t 101111 conconlrulion,; unhu;i; nolud < ~ Not dutui:tud 111 indi,:ulud ruportinu limit -- ~ Not unulyrnd 

II= Con6tituont in more than 0110 test mot hod, hiohe6t result reported . () = Lo66 than Dutuction Limit 

For RCL TCL P 

<0.26 U 

<0'. 2fi U 

<0.26 U 

.. <fi.PIJ 
<0.060 U 

<0.60 U 

<100 U 

< 100 U 

(90) 

< 100 U 

< 100 U 

<200 U 

< 100 U 

<100 U 

<100 U 

<100 U 

<60 U 

<60 U 

<60U U 

<60 U 

<60 U 

<60 U 

< 60 U 

8,9 

< 3 .0 U 

8 .6 

<200 U 

l'aui: : 2A of JA 

Date: 0 2 /28/97 



CONSTITUENT 

Phenanthrene (TCLP) 

Fluorene (TCLPl 

Naphthalene (TCLPl 

2~~ethylnaphthal~n8 

Anthracene (TCLP) 

Pyrene (TCLPl 

Dibenzolurnn (TCLP) 

Benzo(g,h,ilpery!~ri~ CJ"CLF') 

lndeno( 1, 2, 3-cdlpyrene (TCLPl 

Benzo(blfluoranthunu (TCLP) 

Fluoranthene (TCLP) 

Ben2o(k)fluoranthe11e (TCLP) -• ·· ·· 

Acenuphthylonu (TCLP) 

Ctiry&f!Oll (TCLP) 

Methylnaphthc1leno (TCLP) 

87 

300 

16 

<200 U 

<6.0 U 

31 

<200 U 

<200 U 

TABLE 4-9 

Summary of TCLP Analysis for the 
Sediment Samples 

Koppers Industries, Inc. 

190 36 

1100 94 

SijQQP : ~$ 
<26 U 4.8 

76 
<600 U <60 U 

5Jt ,l{ ,: •>SJ,;rv 
< 12 U < 1.2 U 
12 . . >_,·.·._, ~Q;6o u 
93 14 

: <6'. QU( ~i;fijOU/' 
<600 U 

s~~q 
<600 U 

<60 U 

: / ,c;:3;~fU 

<60 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit -- = Not unalyzetl 

For RCL TCLP 

67 

680 

<200U 

23 

41 
<200 U 

~6.0 lJ 

<6.0 U 

16 

64 

:6.0 .(:'(''. 

<200 U 

f 16 t) 

<200 U 

Paue: 3A of 3A 

Date: 02/28/97 

·-- -·-- -·-· --··--·-- -- ·-···- - · ·-· -



TABLE 4-10 
NOAA c:~-L Values for Sediment 

Koppers Industries. Inc. 

I 
I\PAHs 
i Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo (b) fl uora nth e ne 

Superior. Wisconsin 

1\Benzo(k)fluoranthene 
I Benzo(g,h,Qperylene 
Benzo(a)pyrene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Chrysene 

;iFluorene 
Fluoranthene 
lndeno(1,2,3-cd)pyrene 
Methylnaphthalene 
2-Methylnaphthalene 

,Naphthalene 
Phenanthrene 
Pyrene 

p: \pro1ects\beazet\Sucenor\R09491Vo4W. WK4 

NOAA ER-L i 
Screening ! 

Values :\ 
(mg/l<g) , 

0.016 
0.044 
0.085 
0.261 
0.085 
0.261 

NA 
0.43 

0.063 
0.43 

0.384 
0.019 

0.6 
0.019 

0.6 
0.07 
0.16 
0.24 

0.665 



CONSTtTlJENT 

Penrachlorophenol 

2;3.4,6 & 2,3.~.6-Tatr1c1Gt1l<:>r<>phe110L 

TABLE 4-11 

Summary of Analytical Results for the 

Ditch Bank Samples 

- Method 589 -
Koppers Industries, Inc. 

Sup~rior, Wisc;on~in 

87000 J 100000 J 

Values represent total concentrations unless noted < = Not detected al indicarud reporting limit -- = Not anulyzcd 

For RCL Rli 

Paue : 1 A of 1A 

Date: 02/28/97 



CONSTIT!JENT 

Benzo(a)µyrene 

Diberizo(1J ;h)t1nthracene 

Benzo(a)anthracene 

AcenaphH1E1ne 

Phenanthrene 

FluorEine 

Naphthalene 

2-M ethylnephthalene 

Anthracene 

Pyrene 

Dibenzofuran 

Benzci(ghilperyl~ne. . 

lndeno( 1,2,3-cd)pyrene 

Benzo(b) fluort1nth1mfl 

Fluoranthene 

BE1ri~P(k) fluor~nth!!O!I 

Acenaphthylene 

Chrysana 

Methylnaphthalene 

Tornl PAH'i; 

TABLE 4 -12 

Summary of Analytical Results for the 
Ditch Bank Samples 

- Method 8310 -

Koppers Industries, Inc. 

(ug/kg) <8400 U 6700 

(ug/kgl < 8400 U 6600 

··.•··< 1ug/~QI}) )\%}fatj999 Q ••••••~ i 19oq_p lJ : ? 
(ug/kgl < 200000 U < 61000 U 

(ug/kQI • /l~ft:>pqµ ~~1000 U 

(ug/kg) < 840000 U 

(ug/kg[ > =:•k*1!?9.~0 U 
lug/kg) 1 20000 

(ug/ki:JI A84QO.O u : 
(ug/kg) 

(t.ig/ki.JL{ 
(ug/kg) 

(ug/k~) 

<840000 U 

<2riooc>u 
<20000 U 

i ~.QQQ 

<210000 U 

210Q()U / ·'· 

< 10000 U 

\< ) 28000 
<21000 U 

s~J2Rv < : 
<6100 U 

~APP .... ·•• ·.·, ·.·,· · .,·= . 
(ug/kgl < 84000 U 40000 

>ly{iikij)\ §~49.9:Qi} :c: : • $11.0c:>JJ \ <• • 
(ug/kg) < 840000 U 

>:·•M11ko.i•ti%!\{ij9ppg V! 
(ug/kol < 840000 lJ 

1110/Kol ) : ; 13.~Q()O .· .. 

<210000 U 

S<J~gqpµ 
<21000 U 

90700 

V11hw,; roproso111 101111 coni:0111rn1ion6 unloG6 no1od <~Not do1oc1od nt indii:1110<1 roporlino limil · · = Not unulyrnd 

f'n r f1Cl. RI N -03 10 

Paue : 1 A of 1 A 

Date: 02/28/97 

--·- --- -

•, ·-. -----



COl'J~TITUENT 

2,4-Dinitrophenol 

4-{::hloro~~'rn13{hylph13nC>L •· 
2, 6-Dichlorophenol 

?A; 6: Jri9hl9roph13nol 

2-Nitrophenol 

2'¥ethylphilnol 

2 -Chlorophenol 

2,4, 6-Tr!c;t\l<>roph1;1n9I 

4 -Nitrophenol 

2,4-Dlmetliylphtinol 

Phenol 

.~A-PletJJ9rprhe,n~1 
4,6-Dinitro -2-methylphenol 

3Bt4J Methylph~ni:>I .. 

TABLE 4 -13 

Summary of Analytical Results for the 
Ditch Bank Samples 

< 1140 U 

<671 U 

<671 U 

···< !§~?1/9\t 
<671 U 

< 1140 U 
... <67fU 

<671 U 

< 1140 U 

- Method 8040 -
Koppers Industries, Inc. 

Sugerior, Wisconsin 

<16300U 

<7670 U 

<7670 U 

< 16300 U 

76.70 u . 
<7670 U 

< 16300 U 

Values represent total concentrations unless noted < = Nol detected at indicated reporting limit ··=Not om,lyzad 

For RCL RLN-8 

1-'aue: 1 A of 1 A 

Date : 02/28/97 

... ·--------· ·-·- -·--- - ......•. - - ----- --- ---



Total Organic Carbon 

TABLE 4 · 14 

Summary of Analytical Results for the 
Ditch Bank Samples 

- Method 9060 -
Koppers Industries, Inc. 

220000 330000 

Values n,prnsent total concentrations unless noted < 7 Not detected at indicated reporting limit ·· =Not unulyrnd 

Fo r RCL Rl N UObO -----~-·----- ---··-

Paoc : 1 A of 1 A 

Date: 02/28/~/ 



PARAMETERS 

EPCs = exposure point concentration in soil 

EPCa = exposure point concentration in air 

EF = Exposure frequency 

ED = Exposure Duration 

ET = Exposure Time 

ATnc = Averaging Time for non-carcinogens 

ATc = Average Time for carcinogens 

AF = Soil to skin adherence factor 
SSA = Skin Surface area (age-adjusted) 

ABS = dermal absorption factor 

lnhR = Inhalation rate (age-adjusted) 

lngR = Soil ingestion rate (age-adjusted) 
CF = conversion factor 
SF = cancer slope factor 

RID = Reference dose 

PEF = Particulate Emission Factor 

CARCINOGENS 

Chemical EPCs I EPCa I 
(mg/kg) (mg/m"3) 

PCP 0.126 1.SBE-05 

Benzo(a)pyrene 9 1.37E-03 

NON-CARCINOGENS 

Chemical EPCs EPCa I 
(mg/kg) (mg/m"31 

PCP 87 1.30E-02 

Table 4-15 
Risk and Hazard Index for Hypothetical Adult and Child Trespasser 

Koppers Industries, Inc 

Superior, Wisconsin 

UNITS VALUES 

mg/ko see table 

mo/m"3 see table 

days/year 104 

years 30 

hours/day 0 

days 365 

days 25550 

mg/cm ·2 
cm·2 503 

unitless see table 

m • 3/hour 11 
mg/day 114 
mg/kg 1.00E-06 

(mg/kg-day) see table 
mg/kg-day see table 

m "3/kg 1.30E +09 

DOSE CSF I 
ABS Ingestion I Inhalation I Dermal Ingestion I Inhalation I Dermul I 

(mg/kg-day) (mg/kg-day)· -1 

2.50E-01 5.SE-08 6.5E-16 6 .4E-08 0.12 0 .1 2 0.12 

l .OOE-01 4.2E-06 4.7E-14 1.9E-06 7.3 7.3 7.3 

DOSE RID I 
ABS Ingestion I Inhalation I Dermal Ingestion I Inhalation I Dermal I 

(mg/kg-day) (mg/kg-day) 

2.50E-01 2 .BE-03 4.5E-13 4 .5E-05 3 .00E-02 I 3.00E-02 I 3 001:-021 

When inhala11011 or dermal toxicity values were not avaliable, the oral value was used. 

EPCs = Exposwe Point Concentration in soil 

EPAs = Exposwe Poi11t Concentration in air 

CSF = Cancer Slope Factor 

RID = Reference Dose 

p:\proj~cts\t I.superio r IR094 9tyy Pagr 

RISK 

lnuustion I lnlrnlution l Durmul I To cul 

7E-09 BE-17 flf: 09 IE ·OH 

3E-05 3E-13 11:-0!J 4 E O!i 

(TOTAL RISK 4E 05 I 
HAZARD QUOTIENT 

Ingestion l11hulu1ion Durmal Toiul 

9.4E·02 1.51:- 11 1 bf: en !Uil' 0/ 

I IIAZARO INDEX - 9 6E 02 J 



Sample Location~ 

S0-5A 

S0-58 

SD-6A 

SD-68 

SD-7A 

S0-78 

SO-SA 

S0-88 

S0-9A 

S0-98 

S0-10A 

S0-108 

S0-11A 

SD-11 B 

S0-12A 

SD-128 

SD-13A 

S0-138 

S0-14A 

SD-148 

S0-15A 

S0-158 

Notes: 

TABLE 4-16 
Summary of Field Immunoassay Test ' Results ·,s. E?A Method 831 O 

Total PAHs 

I 

Unnamed Drainage Ditch And Crawford Crne k Seciment 
Koppers Industries . Inc. 

Superior, Wisconsin 

1 PPM Oetec:ion 4 PPM Oetec:ion ..!O ?PM Detection 
Level (Y/N)3 Level (Y/N )3 Level (Y/N)3 

y y N 

y y y 

y y 

I 
y 

y y y 

y y 

I 
y 

y y N 

y 

I 
y y 

Not Tested Not Tested Not Tested 
(insufficient quantity) (insufficient quantity) (insufficient quantity) 

Not Tested Not Tested Not Tested 

Not Tested Not Tested Not Tested 

y y y 

y y y 

y y y 

y y y 

y y y 

y y y 

y y y 

y y 

I 
y 

y y I N 

y N I N 

y y I N 

y y N 

I 
Resuit 

> 4 PP \11 

> 40 
PPM 

I 
> 40 
PPM 

I 
> 40 
PPM 

> 40 
PPM 

>4 PPM 

> 40 
PPM 

NIA 

I NIA 

NIA 

> 40 
PPM 

> 40 
PPM 

I 
> 40 
PPM 

> 40 
PPM 

> 40 
PPM 

> 40 
PPM 

> 40 
PPM 

> 40 
PPM 

>4PPM 

> 1 PPM 

> 4 PPM 

> 4 PPM 

1 = Immunoassay testing performed using EnSys, Inc. PAH kits for soil. 

I 
Method 

83 ~0 
mg1Kg 

4- -0 .0 

668.1 

I 
221.3 

145.1 

2013 

0.4 

166.4 

287.1 

4.8 

16.1 

66.9 

35.4 

1515.3 

1525 

53.7 

5782 

109 

167.2 

2.7 

0.44 

13.4 

1.6 

2 = "A" designates sample from upper six inches of sediment. ·s· designates sample from below six inch depth. Samples SD-5 through 
SD-8 were collected from the unnamed drainage ditch, samples SD-9 through S0-15 were collected from Crawford Creek. 
3 = "Y- indicates the presence of PAHs at the stated detection level. "N "indicates no detection of PAHs at the stated level. 
p:\pro1ects\bea.zer\super1or\r0949t4x. w ed 

I 

I 

I 



Sample 
Location 

DB-1 

DB-2 

Notes: 

TABLE 4-16 
Summary of Field Immunoassay Test' Results vs . E?A Method 8310 

Total Pahs 
Ditch Bank Soil 

Koppers Industries, Inc. 
Superior, Wisconsin 

1 Ppm Detection 4 Ppm Detection 40 Ppm Detection 
Level (Y/N) 2 Level (Y/N)2 Level (Y/N)2 

I Not Tested Not Tested Not Tested 

y y y 

1 = Immunoassay testing performed using EnSys, Inc. PAH kits for soil 

Result 

NIA 

> 40 PPM 

2 = ·y- indicates the presence of PAHs at the stated detection level, "N "indicates no detection of PAHs at the stated level 

p: \pro1ects\beazer\Supenor\949t4x:x. w pd 

Method 
8310 

mg/kq 

I 133.0 I 
90.7 
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APPENDIX A 
PHOTOGRAPHS 
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.~":' 

Sediment Core S0-6 Depicting Sand and Gravel (0 to 6 inches) 
Which Overlies A Clay Substrate 

Confluence of the Unnamed Ditch 
with Crawford Creek 
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(' 

General View of Crawford Creek 
Near Sediment Sampling Location S0-13 

General View of Crawford Creek Prior to the Nemadji River 
at Sediment Sampling Location S0-15 
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APPENDIX B 
RES UL TS OF GRAIN SIZE ANALYSIS 
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July 22, 1996 

\Ir Ken Kuzior 
Recra Enviromental 
3000 Tech Center Drive 
\fonroeville, PA 15 146 

RE. Soils Testing - P 96-07-+8 

§technics 

L.-\BOR...\ TOR'{ TEST REPORT 

Project No . 96144-0 1 

Transmitted herein are the results of the soils testing performed for P 96-0748 verified on the 
Project Verification Form, submitted July 2, 1996. We were unable to run a sieve and hydrometer 
tests for samples DB- I and DB-2 due to a greasy substance found in the materials . 

The testing was performed in accordance v.ith the ASTM methods listed on the enclosed data 
sheets. The remaining sample materials for this project will be retained for a minimum of 90 days 
as directed by the Geotechnics ' Quality Program. 

Disclaimer 
The test results are believed to be representat ive of the samples submitted but are indicative only 
of the specimens which were evaluated. Geotechnics has no direct knowledge of the origin of the 
samples, implies no position with regard to the disposition of the test results, i.e. pass/fail , and 
makes no claims as to the suitability of the material for its intended use. 

The test data and all associated project information provided shall be held in strict confidence and 
disclosed to other parties only with authorization of the Client and Geotechnics. The test data 
submitted herein is considered integral with this report and is not to be reproduced except in 
whole and only with the authorization of the Client and Geotechnics. 

We are pleased to provide these testing services . Should you have any questions or if we may be 
of further assistance, please do not hesitate to contact our office. 

Rfectivel 

tYtJ 
cstrom 

Laboratory Director 

544 Braddock Avenue East Pittsburgh, PA 15112 · Phone ( 412) 823-7600 • Fax ( 412) 823-8999 



§technics 
WASH Si EVE ANALYSIS 

Client RECRA ENVIRONMENT AL Tested By BS Date 07-05-96 
. Client Project P96 0748 Checked By r Date / . I C:, -Ye: 

Project No . 96144-01 
Boring No. NA 
Depth(ft.) NA 
Sample No . S0-9A 
Soil Description BROWN SANDY LEAN CLAY 

Wt. of Total Sample(dry) 291.66 gm. 
Wt. of +#200 Sample 113.81 gm. 
Wt. of -#200 Sample 177.85 gm. 

Sieve Sieve Wt. of Soil Percent Accumulated Percent 
Opening Retained Retained Percent Finer 

(mm) (gm.) Retained 

12" 300.00 0.00 0.0 0.0 100.0 
6" 150.00 0.00 0.0 0.0 100.0 
3" 75.00 0.00 0.0 0.0 100.0 
2" 50.00 0.00 0.0 0.0 100.0 

1 1/2" 37.50 0:00 0.0 0.0 100.0 

1" 25.00 0.00 0.0 0.0 100.0 

3/4" 19.00 0.00 0.0 0.0 100.0 

1/2" 12.50 0.90 0.3 0.3 99.7 
3/8" 9.50 0.00 0.0 0.3 99.7 

#4 4.75 1.85 0.6 0.9 99.1 
#10 2.00 2.84 1.0 1.9 98.1 

#20 0.85 4.67 1.6 3.5 96.5 

#40 0.425 26.18 9.0 12.5 87.5 
#60 0.250 35.17 12.1 24.6 75 .4 

#140 0.106 33.89 11 .6 36.2 63.8 
#200 0.075 8.31 2.8 39.0 61 .0 

Pan 177.85 61.0 100.0 

Water Content 
Tare No. 1655 
Wgt. Tare + WS. 567.50 
Wgt. Tare + OS. 395.72 
Wgt. Tare 104.06 
Wgt. Of Water 171.78 
Wgt. Of OS. 291 .66 

I % Water 58 .9 

54A Braddock Avenue East Pittsburgh . PA 15112 Phone (412) 823-7600 Fax (412) 823-8999 



§technics 

HYDROMETER. ANALYSIS 

Client RECRA ENVIRONMENTAL Tested By TO Date 07-05-96 
Client Project P96 0748 Checked By 

~ 
Date 7 · /~· 9-'G 

Project No . 96144-01 
Boring No . NA 
Deptll(ft.) NA 
Sample No. SD-9A 

Soil Sample Weight 
Container No. 804 
Wt. Contain. K Factor 0.01275 

& Dry Soil 129.22 gm. Composite Correction 5.55 
Wt. Contain. 104.10 gm. a Factor 0.99 
Wt. Dispers. 5.00 gm. 
Wt. Dry Soil 20.12 gm. % Finer Than No. 200 60.98 

Temperature C 24.5 
Specific Gravity 2.70 

Assumed 

Elapsed R R N D N' 
Time Measured Corrected (%) (mm) (%) 
min. 

0 n.a. n.a. n.a. n.a. n.a. n.a. 
2 23.5 23.5 17.9 88.3 0.0318 53.9 
5 23.0 17.4 85.9 0.0202 52.4 
15 21.0 15.4 76 .0 0.0118 46.4 
36 20.0 14.4 71.1 0.0077 43.4 
60 19.5 13.9 68.6 0.0060 41 .9 

250 17.5 11.9 58.8 0.0030 35.9 
1440 15.0 9.4 46.5 0.0012 28.3 

544Braddocx Avenue • EastPittsburgh, PA15112 • Phone(412)823-7600 • Fax(412)823-8999 



c:ient 
Client Project 
Project No . 
Soring No . 
Oepth(ft.) 
Sample No. 

DIAMETER 
(mm) 

300.00 
150.00 

75 .000 
50.000 
37.500 
25.000 
19.000 
12.500 
9.5000 
4.7500 
2.0000 
0.8500 
0.4250 
0.2500 
0.1060 
0.0750 
0.0318 
0.0202 
0.0118 
0.0077 

. 0.0060 
0.0030 
0.0012 

SIEVE OPENING 
(mm) 

100.00 

2.00 

0.05 

0.002 

§technics 

RECRA ENVIRONMENTAL 
P96 0748 
96144-01 
NA 
NA 
S0-9A 

PERCENT 
FINER 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99 .7 
99.7 
99.1 
98.1 
96.5 
87.5 
75.4 
63.8 
61.0 
53 .9 
52.4 
46.4 
43.4 
41.9 
35.9 
28.3 

. PERCENT 

FINER 

100.00 

98.08 

57.61 

32.45 

PERCENT OF CORRECTED PERCENT OF 
EACH COMPONENT -2.0 mm MATERIAL FOR 

USDA DETERMINATION 

GRAVEL 1.92 0.00 

SAND 40.47 41 .26 

SILT 25.16 25.65 

CLAY 32.45 33.08 

USDA CLASSIFICATION CLAY LOAM 

544 Braddock Avenue • East Pittsburgh, PA 15112 • Phone (412) 823-7600 · Fax (4 12) 823-8999 
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Client RECRA ENVIRONMENTAL Boring No. NA 

Client Project P96 0748 Oepth(fl) NA 

Project No. 96144-01 Sample No. SD-9B 

USCS Classification cl USDA Classification CLAY 

Soil Description BROWN LEAN CLAY 

SIEVE ANALYSIS HYDROMETER 

uses GRAVEL I SAND I SILT AND CLAY FRACTION 

USDA GRAVEL I SANO I SILT I CLAY 
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WASH SIEVE ANALYSIS 

Client RECRA ENVIRONMENTAL Tested By BS Date 07-05-96 
Client Project P96 0748 Checked By - L~ Date ,-\':r'i~ 
Project No. 96144-01 
Boring No. NA 
Depth(tt.) NA 
Sample No. S0-98 
Soil Description BROWN LEA.N CLA. Y 

Wt. of Total Sample(dry) 285.59 gm. 
Wt. of +#200 Sample 11.46gm. 
Wt. of -#200 Sample 274.13gm. 

Sieve Sieve Wt. of Soil Percent Accumulated Percent 
Opening Retained Retained Percent Finer 

£mm) (gm.) Retained 

12" 300.00 0.00 0.0 0.0 100.0 
6" 150.00 0.00 0.0 0.0 100.0 
3" 75.00 0.00 0.0 0.0 100.0 
2" 50.00 0.00 0.0 0.0 100.0 

1 1/2" 37.50 0.00 0.0 0.0 100.0 
1" 25.00 0.00 0.0 0.0 100.0 

3/4" 19.00 0.00 0.0 0.0 100.0 
1/2" 12.50 0.00 0.0 0.0 100.0 
3/8" 9.50 0.00 . 0.0 0.0 100.0 
#4 4.75 0.11 0.0 0.0 100.0 

#10 2.00 0.30 0.1 0.1 99.9 
#20 0.85 0.22 0.1 0.2 99.8 
#40 0.425 0.21 0.1 0.3 99.7 
#60 0.250 0.52 0.2 0.5 99.5 
#140 0.106 4.17 1.5 1.9 98.1 
#200 0.075 5.93 2.1 4.0 96.0 
Pan - 274.13 96.0 100.0 

Water Content 
Tare No. 874 
Wgt. Tare + WS. 527.60 
Wgt. Tare + OS. 397.31 
Wgt. Tare 111 .72 
Wgt. Of Water 130.29 
Wgt. Of OS. 285.59 

% Water 45.6 

544 Braddock Avenue East Pittsburgh. PA 15112 • Phone ( 412) 823-7600 • Fax ( 412) 823·8999 
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HYDROME1~R ANALYSIS 

Client RECRA ENVIRONMENTAL Tested By TO Date 07-05-96 
Client Project P96 0748 Checked By \_~ Date 7-17)·C\~ 
Project No. 96144-01 
Boring No. NA 
Depth(ft.) NA 
Sample No. SD-9B 

Soil Sample Weight 
Container No. 1092 
Wt. Contain. K Factor 0.01275 

& Dry Soil 150.06 gm. Composite Correction 5.55 
Wt. Contain. 105.78 gm. a Factor 0.99 
Wt. Dispers. 5.00 gm. 
Wt. Dry Soil 39 .28 gm. % Finer Than No. 200 95.99 

Temperature C 24.5 
Specific Gravity 2.70 

Assumed 

Elapsed R R N D N' 
Time Measured Corrected (%) (mm) (%) 
min. 

0 n.a. n.a. n.a. n.a. n.a. n.a. 
2 39.5 39.0 33.4 84.3 0.0284 80.9 
5 38.5 32.9 83.0 0.0180 79.7 
15 36.0 30.4 76.7 0.0106 73.7 
30 34.0 28.4 71.7 0.0076 68.8 
60 32.5 26.9 67.9 0.0055 65.2 

250 28.5 22.9 57.8 0.0027 55.5 
1440 24.0 18.4 46.5 0.0012 44.6 

544 Braddock Avenue • East Pittsburgh, PA 15112 · Phone (412) 823-7600 • Fax (412) 823-8999 
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Client 
Client Project 
Project No. 
Boring No. 
Depth(ft.) 
Sample No. 

DIAMETER 
(mm) 

300.00 
150.00 

75.000 
50.000 
37.500 
25.000 
19.000 
12.500 
9.5000 
4.7500 
2.0000 
0.8500 
0.4250 
0.2500 
0.1060 
0.0750 
0.0284 
0.0180 
0.0106 
0.0076 
0.0055 
0.0027 
0.0012 

SIEVE OPENING 
(mm) 

100.00 

2.00 

0.05 

0.002 

§technics 

RECRA ENVIRONMENTAL 
P96 0748 
96144-01 
NA 
NA 
S0-98 

PERCENT 
FINER 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.9 
99.8 
99.7 · 
99.5 
98.1 
96.0 
80.9 
79.7 
73.7 
68.8 
65.2 
55.5 
44.6 

PERCENT 
FINER 

100.00 

99.86 

89.70 

51.42 

PERCENTOF CORRECTED PERCENT OF 
EACH COMPONENT -2.0 mm MATERIAL FOR 

USDA DETERMINATION 

GRAVEL 0.14 0.00 

SAND 10.15 10.17 

SILT 38.29 38.34 

CLAY 51.42 51.49 

USDA CLASSIFICATION CLAY 

544 Braddock Avenue East Pittsburgh, PA 15112 • Phone (412) 823-7600 Fax (4121 823-8999 
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Client RECRA ENVIRONMENTAL Boring No. NA 

Client Project P96 0748 Depth(ft) NA 

Project No. 96144-01 Sample No. SD-10 B 

USCS Classification cl USDA Classification CLAY 

Soil Description BROWN SANDY LEAN CLAY 

SIEVE ANALYSIS HYDROMETER 

uses GRAVEL I SAND I SILT AND CLAY FRACTION 

USDA GRAVEL I SAND I SILT I CLAY 
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Client 
Client Project 
Project No. 
Boring No. 
Depth(ft.) 
Sample No. 
Soil Description 

Wt. of Total Sample(dry) 
Wt. of +#200 Sample 
Wt. of -#200 Sample 

Sieve 

12" 
6" 
3" 
2" 

1 1/2" 
1" 

3/4" 
1/2" 
3/8" 
#4 

#10 
#20 
#40 
#60 
#140 
#200 
Pan 

Water Content 
Tare No. 
Wgt. Tare + WS. 
Wgt. Tare + OS. 
Wgt. Tare 
Wgt. Of Water 
Wgt. Of OS. 

% Water 

Sieve 
Opening 

(mm) 

300.00 
150.00 
75.00 
50.00 
37.50 
25.00 
19.00 
12.50 
9.50 
4.75 
2.00 
0.85 

0.425 
0.250 
0.106 
0.075 

-

WASH SIEVE ANALYSIS 

RECRA ENVIRONMENT AL Tested By 
P96 0748 Checked By 
96144-01 
NA 
NA 
SD-10 B 

BROWN SANDY LEAN CLAY 

Wt. of Soil 
Retained 
. (am.) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.71 
4.53 

15.44 
20.25 
33.43 
48.04 
28.20 
23.30 

8.45 
415.69 

1133 
1030.00 

705.90 
105.86 
324.10 
600.04 

54.0 

600 .04 gm. 
184.35 gm. 
415.69gm. 

Percent 
Retained 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.5 
0.8 
2.6 
3.4 
5.6 
8.0 
4.7 
3.9 
1.4 

69.3 

§technics 

BS Date 07-05-96 

Lb Date l-'2)j.. -C:l::, 

Accumulated Percent 
Percent Finer 
Retained 

0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.5 99.5 
1.2 98.8 
3.8 96.2 
7.2 92.8 

12.7 87.3 
20.7 79.3 
25.4 74.6 
29.3 70.7 
30.7 69.3 

100.0 

::448raddocxAvenue EastPittsburgh.PA15112 • Phone(412)823-7600 • Fax(412)823-8999 
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HYDROMETER ANALYSIS 

Client RECRA ENVIRONMENTAL Tested By TO Date 07-05-96 
Client Project P96 0748 Checked By ~ Date l - ~cl - ,;_ I.a 
Project No. 96144-01 
Boring No. NA 
Depth(ft.) NA 
Sample No. SD-10 B 

Soil Sample Weight 
·container No. 1677 
Wt. Contain. K Factor 0.01275 

& Dry Soil 135.83 gm. Composite Correction 5.55 
Wt. Contain. 101.82gm. a Factor 0.99 
Wt. Dispers. 5.00 gm. 
Wt. Dry Soil 29.01 gm. % Finer Than No. 200 69.28 

Temperature C 24.5 
Specific Gravity 2.70 

Assumed 

Elapsed R R N D N' 
Time Measured Corrected (%) (mm) (%) 
rriin. 

0 n.a. n.a. n.a. n.a. n.a . n.a. 
2 32.0 33.0 27.4 93.7 0.0297 64.9 
5 30.5 24.9 85.1 0.0192 59.0 
15 29.0 23.4 80.0 0.0112 55 .4 
30 28.5 22.9 78.3 0.0079 · 54.3 
62 27.0 21.4 73.2 0.0056 50.7 

250 24.0 18.4 63.0 0.0028 43.6 
1440 20.5 14.9 51.0 0.0012 35.3 

544 Braddock Avenue East Pittsburgh , PA 15112 • Phone (412) 823-7600 Fax (4 , 2) 823-8999 



Client 
Client Project 
Project No . 
Boring No. 
Depth(ft.) 
Sample No. 
Soil Description 

Wt of Total Sample(dry) 
Wt. of +#200 Sample 
Wt. of -#200 Sample 

Sieve 

12" 
6" 
3" 
2" 

1 1/2" 
1" 

3/4" 
1/2" 
3/8" 
#4 

#10 
#20 
#40 
#60 

#140 
#200 
Pan 

Water Content 
Tare No. 
Wgt. Tare + WS. 
Wgt. Tare + OS. 
Wgt. Tare 
Wgt. Of Water 
Wgt. Of OS. 

% Water 

Sieve 
Opening 

(mm) 

300.00 
150.00 
75.00 
50.00 
37.50 
25.00 
19.00 
12.50 
9.50 
4.75 
2.00 
0.85 

0.425 
0.250 
0.106 
0.075 

WASH SIEVE ANAL YSiS 

RECRA ENVIRONMENTAL Tested By 
P96 07 48 Checked By 
96144-01 
NA 
NA 
SD-11 B 

BROWN LEA.N CL.A Y 

Wt. of Soil 
Retained 

(gm.) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.80 
3.35 
3.27 
3.18 
2.46 
3.61 
2.00 

305.78 

1315 
623.20 
432.37 

. 107.92 
190.83 
324.45 

58.8 

324.45 gm. 
18.67 gm. 

305.78 gm. 

Percent 
Retained 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.2 
1.0 
1.0 
1.0 
0.8 
1.1 
0.6 

94.2 

§technics 

BS Date 
\..D Date 

Accumulated 
Percent 
Retained 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.2 
1.3 
2.3 
3.3 
4.0 
5.1 
5.8 

100.0 

07-05-96 

1 -)o;· l\Q 

Percent 
Finer 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

99.8 
98 .7 
97.7 
96 .7 
96.0 
94.9 
94.2 

544 Braddock Avenue • East Pittsburgh. PA 151 12 • Phone (412) 823-7600 • Fax (4 12) 823-8999 
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HYDROMETER ANALYSIS 

Client RECRA ENVIRONMENTAL Tested By TO Date 07-05-96 
Client Projec: FS6 0748 Checked By G ' Date 1-;..;)-"\G 
Project No. 96144-01 
Boring No. NA 
Depth(ft.) NA 
Sample No. SD-11 B 

Soil Sample Weight 
· Contain.er No. 1635 
Wt. Contain. K Factor 0.01275 

& Dry Soil 145.82 gm. Composite Correction 5.55 
Wt. Contain. 101.35 gm. a Factor 0.99 
Wt. Dispers. 5.00 gm. 
Wt. Dry Soil 39.47 gm. % Finer Than No. 200 94.25 

Temperature C 24.5 
Specific Gravtty 2.70 

Assumed 

Elapsed R R N D N' 
nme Measured Corrected (%) (mm) (%) 
min.) 

0 n.a. n.a. n.a. n.a. n.a. n.a. 
2 43.0 43.0 37.4 93.9 0.0274 88.5 
5 41.5 35.9 90.2 0.0176 85.0 

15 39 .0 33.4 83.9 0.0104 79.1 
32 37.0 31.4 78.9 0.0072 74.3 
60 35.0 29.4 73.9 0.0053 69.6 

250 29.0 23.4 58.8 0.0027 55.4 
1440 24.0 18.4 46.3 0.0012 43.6 

5~ Brac::::c l< Avenue East Pittsburgh. PA 15112 · Phone (412) 823· 7600 · Fax (d 12) 823-8999 



Client 
Client Project 
Project No . 
Boring No . 
Depth(ft.) 
Sample No. 

DIAMETER 
(mm) 

300.00 
150.00 

75.000 
50.000 
37 .500 
25.000 
19.000 
12.500 
9.5000 
4.7500 
2.0000 
0.8500 
0.4250 
--0.2500 
0.1060 
0.0750 
0.0274 
0.0176 
0.0104 
0.0072 
0.0053 
0.0027 
0.0012 

SIEVE OPENING 
(mm) 

100.00 

2.00 

0.05 

0.002 

REC RA ENVIRONMENT AL 
P96 0748 
96144-01 
NA 
NA 
SD-118 

PERCENT 
FINER 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.8 
98.7 
97.7 
96.7 
96.0 
94 .9 
94.2 
88.5 
85.0 
79.1 
74.3 
69.6 
55.4 
43.6 

PERCENT 
FINER 

100.00 

98.72 

91 .94 

51.01 

PERCENT OF 
EACH COMPONENT 

GRAVEL 1.28 

SAND 6.78 

SILT 40.93 

CLAY 51 .01 

USDA CLASSIFICATION SILTY CLAY 

§technics 

CORRECTED PERCENT OF 
-2.0 mm MATERIAL FOR 
USDA DETERMINATION 

0.00 

6.87 

41.46 

51.67 

544 Braddock Avenue · East Pittsburgh , PA 15112 · Phone (4 12) 823· 7600 Fax (412) 823-8999 
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Client RECRA ENVIRONMENTAL Boring No. NA 

Client Project P96 0748 Depth(ft) NA 
Project No. 96144-01 Sample No. SB-13 B 

USCS Classification cl USDA Classification SILTY CLAY LOAM 

Soil Description BROWN LEAN CLAY 

SIEVE ANALYSIS HYDROMETER 
uses GRAVEL I SAND I SILT AND CLAY FRACTION 

USDA GRAVEL I SAND I SILT I CLAY 

6 J J/4 J/6 4 10 20 40 60 140 200 
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WASH SIEVE ANALYSIS 

C!ient RECRA ENVIRONMENTAL Tested By rs Date 07-05-96 
Client Project P96 0748 Checked By ~ Date 7 I f:>-7'6 
Project No. 96144-01 
Boring No. NA 
Depth(ft.) NA 
Sample No. SB-13 8 
Soil Description BROWN LEAN CLAY 

Wt. of Total Sample(dry) 353.70 gm. 
Wt. of +#200 Sample 7.38 gm. 
Wt. of -#200 Sample 346.32 gm. 

Sieve Sieve Wt. of Soil Percent Accumulated Percent 
Opening Retained Retained Percent Fiher 

(mm) (gm.) Retained 

12" 300.00 0.00 0.0 0.0 100.0 
6" 150.00 0.00 0.0 0.0 100.0 
3" 75.00 0.00 0.0 0.0 100.0 
2" 50.00 0.00 0.0 0.0 100.0 

1 1/2" 37.50 0.00 0.0 0.0 100.0 
1" 25.00 0.00 0.0 0.0 100.0 

3/4" 19.00 0.00 0.0 0.0 100.0 
1/2" · 12.50 0.00 0.0 0.0 100.0 
3/8" 9.50 1.10 0.3 0.3 99.7 
#4 4.75 1.25 0.4 0.7 99.3 

#10 2.00 2.03 0.6 1.2 98 .8 

#20 0.85 1.13 0.3 1.6 98.4 
#40 0.425 1.10 0.3 1.9 98 .1 
#60 0.250 0.42 0.1 2.0 98.0 
#140 -- 0.106 0.30 0.1 2.1 97.9 
#200 0.075 0.05 0.0 2.1 97.9 
Pan - 346.32 97.9 100.0 

Water Content 
Tare No. 867 
Wgt.. Tare + WS. 625.40 
Wgt. Tare+ OS. 462.27 
Wgt.. Tare 108.57 
Wgt. Of Water 163.13 
Wgt. Of OS. 353.70 

t· % Water 46.1 

544BraddockAvenue • EastPittsburgh,PA15112 • Phone (412)823-7600 • Fax(412)823-8999 
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HYDROMETE?-ANALYSIS 

Client RECRA ENVIRONMENTAL Tested By r Date 07-05-96 
Client Project P96 0748 Checked By Date 7 . r(, . ye 
Project No . 96144-01 
Boring No. NA 
Depth(ft.) NA 
Sample No. SB-13 B 

Soil Sample Weight 
· Container No. 1339 

Wt. Contain. K Factor 0.01275 
& Dry Soil 155.80 gm. Composite Correction 5.55 

Wt. Contain. 104.15gm. a Factor 0.99 
Wt. Dispers. 5.00 gm. 
Wt. Dry Soil 46.65 gm. % Finer Than No. 200 97 .91 

Temperature C 24.5 
Specific Gravity 2.70 

Assumed 

Elapsed R R N D N' 
Time Measured Corrected (%) (mm) (%) 
min.) 

0 n.a. n.a. n.a. n.a. n.a. n.a. 
2 48.5 49.0 43.4 92.2 0.0259 90.3 
5 47.0 41.4 88.0 0.0167 86.1 
15 39.5 33.9 72.0· 0.0103 70.5 
33 34.0 28.4 60.4 0.0073 59.1 
60 30.5 24 .9 52.9 0.0055 51.8 

250 23.5 17.9 38 .1 0.0028 37.3 
1440 19.5 13.9 29.6 0.0012 29.0 

544 Braddock Avenue • East Pittsburgh, PA 15112 • Phone (412) 823-7600 • Fax (412) 823-8999 
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c:ient 
Client Project 
Project No. 

. Boring No. 
Oepth(ft.) 
Sample No . 

DIAMETER 
(mm) 

300 .00 
150.00 

75.000 
50.000 
37 .500 
25 .000 
19.000 
12.500 
9.5000 
4.7500 
2.0000 
0.8500 
0.4250 
0.2500 
0.1060 
0.0750 
0.0259 
0.0167 
0.0103 
0.0073 
0.0055 
0.0028 
0.0012 

SIEVE OPENING 
(mm) 

100.00 

2.00 

0.05 

0.002 

REC RA ENVIRCN/,1ENT AL 
P96 0748 
96144-01 
NA 
NA 
SB-13 B 

PERCENT 
FINE~ 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.7 
99.3 
98.8 
98.4 
98 .1 
98.0 
97.9 
97.9 
90.3 
86.1 
70.5 
59.1 
51.8 
37.3 
29.0 

PERCENT 
FINER 

100.00 

98.76 

95.00 

33.85 

PERCENT OF 
EACH COMPONENT 

GRAVEL 1.24 

SAND 3.76 

SILT 61.15 

CLAY 33.85 

USDA CLASSIFICATION SIL TY CLAY LOAM 

§ technics 

CORRECTED PERCENT OF 
-2.0 mm MATERIAL FOR 
USDA DETERMINATION 

0.00 

3.81 

61 .92 

· 34 .28 

544 Braddock Avenue East Pittsburgh , PA 15112 • Phone {412) 823-7600 Fax (412) 823-8999 
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Client RECRA ENVIRONMENTAL Boring No. NA 

Client Project P96 0748 Deplh(fl) NA 

Project No. 96144-01 Sample No. SD- 1 4 A 

USCS Classification cl USDA Classification SILTY CLAY LOAM 

Soil Description BROWN LEAN CLAY 

SIEVE ANALYSIS HYDROMETER 

uses GRAVEL I SAND I SILT AND CLAY FRACTION 

USDA GRAVEL I SAND I SILT l CLAY 
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Client 
Client Project 
Project No. 
Boring No. 
Oepth(ft.) 
Sample No. 
Soil Description 

Wt. of Total Sample(dry) 
Wt. of +#200 Sample 
Wt. of -#200 Sample 

Sieve 

12" 
6" 
3" 
2" 

1 1/2" 
1" 

3/4" 
1/2" 
3/8" 
#4 

#10 
#20 
#40 
#60 

#140 
#200 
Pan 

Water Content 
Tare No. 
Wgt. Tare + WS. 
Wgt. Tare + OS. 
Wgt. Tare 
Wgt. Of Water 
Wgt. Of OS. 

% Water 

Sieve 
Opening 

(mm) 

300.00 
150.00 
75.00 
50.00 
37.50 
25.00 
19.00 
12.50 
9.50 
4.75 
2.00 
0.85 

0.425 
0.250 
0.106 
0.075 

WASH s;EVE ANALYSIS 

REC RA ENVIRONMENT AL 
P96 0748 
96144-01 
NA 
NA 
S0-14 A 

Tested By 
Checked By 

BROWN LEAN CLAY 

Wt. of Soil 
Retained 

(gm.) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.27 
0.32 
0.30 
0.52 
4.06 
4.18 

227.05 

1653 
456.10 
338.97 
102.27 
117.13 
236.70 

49.5 

236.70 gm. 
9.65 gm. 

227.05 gm. 

Percent 
Retained 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.1 
0.1 
0.2 
1.7 
1.8 

95.9 

§technics 

BS Date 
\._~ Date 

Accumulated 
Percent 
Retained 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.2 
0.4 
0.6 
2.3 
4.1 

100.0 

07-05-96 

I-\ '5-Ct I...: 

Percent 
Finer 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

99.9 
99 .8 
99.6 
99.4 
97.7 
95.9 

544 Braddock Avenue • East Pittsburgh. PA 15112 • Phone (412) 823-7600 • Fax (412) 823-8999 
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HYDROMETER ANALYSIS 

Client RECRA ENVIRONMENTAL Tested By TO Date 07-05-96 
Client Project P96 0748 Checked By ~ Date 1-15...q 1..o 
Project No. 96144-01 
Boring No. NA 
Depth(ft.) NA 
Sample No. SD-14 A 

Soil Sample Weight 
Container No. 1626 
Wt. Contain. K Factor 0.01275 

& Dry Soil 149.90 gm. Composite Correction 5.55 
Wt. Contain. 100.76 gm. a Factor 0.99 
Wt. Dispers. 5.00 gm. 
Wt. Dry Soil 44.14 gm. % Finer Th~n No. 200 95 .92 

Temperature C 24.5 
Specific Gravity 2.70 

Assumed 

Elapsed R R N D N' 
nme Measured Corrected (%) (mm) (%) 
min. 

0 n.a. n.a. n.a. n.a. n.a. n.a. 
2 43.0 43.0 37.4 84.0 0.0274 80.6 
5 40.0 34.4 77.3 0.0178 74.1 
15 34.0 28.4 63.8 0.0108 61.2 
34 29.5 23.9 53.7 0.0074 51 .5 
60 27.0 21.4 48 .1 0.0057 46.1 

250 22.0 16.4 36.9 0.0029 35.4 
1440 18.5 12.9 29.0 0.0012 27.9 

544 Braddock Avenue East Pittsburgh , PA 15112 • Phone (412) 823-7600 Fax (412) 823-8999 



Client 
Client Project 
Project No. 
Boring No. 
Depth(ft.) 
Sample ,\Jo. 

DIAMETER 
(mm) 

300.00 
150.00 

75.000 
50.000 
37.500 
25.000 
19.000 
12.500 
9.5000 
4.7500 
2.0000 
0.8500 
0.4250 
0.2500 
0.1060 
0.0750 
0.0274 
0.0178 
0.0108 
0.0074 
0.0057 
0.0029 
0.0012 

SIEVE OPENING 
(mm) 

100.00 

2.00 

0.05 

0.002 

REC RA ENVIRONMENT AL 
P96 0748 
96144-01 
NA 
NA 
SD-14 A 

PERCENT 
FINER 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.9 
99.8 
99.6 
99.4 
97.7 
95.9 
80.6 
74.1 
61.2 
51.5 
46.1 

35.4 
27.9 

PERCENT 
FINER 

100.00 

99.89 

89.74 

32.19 

PERCENT OF 
EACH COMPONENT 

GRAVEL 0.11 

SAND 10.15 

SILT 57.54 

CLAY 32.19 

USDA CLASSIFICATION SIL TY CLAY LOAM 

§technics 

CORRECTED PERCENT OF 
-2.0 mm MATERIAL FOR 
USDA DETERMINATION 

0.00 

10.16 

57.61 

32.23 

544BraddockAvenue EastPittsburgh.PA15112 · Phone(412)823-7600 Fax(412)823-8999 
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Client RECRA ENVIRONMENTAL Boring No. NA 

Client Project P96 0748 Depth(fl) NA 
Project No. 96144-01 Sample No. S0-14 A DUP 

USCS Classification cl USDA Classification SILTY CLAY LOAM 

Soil Description BROWN LEAN CLAY 

SIEVE ANALYSIS HYDROMETER 
uses GRAVEL I SAND I SILT AND CLAY FRACTION 

USDA GRAVEL I SAND I SILT I CLAY 
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Client 
Client Project 
Project No. 
Boring No. 
Depth(ft.) 
Sample No. 
Soil Description 

Wt. of Total Sample(dry) 
Wt. of +#200 Sample 
Wt. of -#200 Sample 

Sieve 

12" 
6" 
3" 
2" 

1 1/2" 
1" 

3/4" 
1/2" 
3/8" 
#4 

#10 
#20 
#40 
#60 

#140 
#200 
Pan 

Water Content 
Tare No. 
Wgt. Tare + WS. 
Wgt. Tare + OS. 
Wgt. Tare 
Wgt. Of Water 
Wgt. Of OS. 

% Water 

Sieve 
Opening 

(mm) 

300.00 
150.00 
75.00 
50.00 
37.50 
25.00 
19.00 
12.50 
9.50 
4.75 
2.00 
0.85 
0.425 
0.250 
0.106 
0.075 

WASH SiEVE ANALYSIS 

RECRA ENVIRONMENTAL 
P96 0748 
96144-01 
NA 
NA 
SD-14 A DUP 

Tested By 
Checked By 

BROWN LEAN CLAY 

Wt. of Soil 
Retained 

(gm.) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.10 
0.71 
0.69 
0.62 
0.97 
7.83 
8.49 

374.01 

1654 
675.20 
495.90 
102.48 
179.30 
393.42 

45 .6 

393.42 gm. 
19.41 gm. 

374.01 gm. 

Percent 
Retained 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.2 
0.2 
0.2 
0.2 
2.0 
2.2 

95.1 

§technics 

BS Date 
l~ Date 

Accumulated 
Percent 
Retained 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.2 
0.4 
0.5 
0.8 
2.8 
4.9 

100.0 

07-05-96 
1-~~- :,~ 

Percent 
Finer 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

99.8 
99.6 
99.5 
99.2 
97.2 
95.1 

54A Braddock Avenue East Pittsburgh. PA 15112 · Phone (412) 823-7600 Fax (412) 823-8999 
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HYDROMETER ANALYSIS 

Client RECRA ENVIRONMENTAL Tested Sy TO Date 07-05-96 
Client Project P96 0748 Checked By l(:, Date 1- £i-1l_a 
Project No. 96144-01 
Boring No. NA 
Depth(ft.) NA 
Sample No. SD-14 A DUP 

Soil Sa~ple Weight 
Container No. 1096 
Wt. Contain. K Factor 0.01275 

& Dry Soil 152.91 gm . Composite Correction 5.55 
Wt. Contain. 104.74gm. a Factor 0.99 
Wt. Dispers. 5.00 gm . 
Wt. Dry Soil 43.17gm. % Finer Than No. 200 95 .07 

Temperature C 24.5 
Specific Gravity 2.70 

Assumed 

Elapsed R R N D N' 

Time Measured Corrected (%) (mm) (%) 
min. 

0 n.a. n.a. n.a. n.a . n.a. n.a. 

2 44.5 44.0 38 .4 88.2 0.0272 83.8 
5 41.0 35.4 81.3 0.0176 77.3 

15 35.5 29.9 68.7 0.0107 65.3 
30 32.0 26.4 60.7 0.0077 57.7 
71 28.0 22.4 51.5 0.0052 48.9 

250 22.5 16.9 38.9 0.0029 36.9 
1440 19.0 13.4 30.8 0.0012 29.3 

544 Braddoc l< Avenue East P ittsburgh , PA 15112 Phoi;a (412) 823·7600 Fax (412) 823-8999 
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Client 
Client Project 

Project No. 
Boring No. 
Oepth(ft.) 
Sample No. 

DIAMETER 
(mm) 

300.00 
150.00 

75.000 
50.000 
37.500 
25.000 
19.000 
12.500 
9.5000 
4.7500 
2.0000 
0.8500 
0.4250 
0.2500 
0.1060 
0.0750 
0.0272 
0.0176 
0.0107 
0.0077 
0.0052 
0.0029 
0.0012 

SIEVE OPENING 
(mm) 

100.00 

2.00 

0.05 

0.002 

RECRA ENVIRONMENi" AL 
P96 0748 

§technics 

96144-01 
NA 
NA 
SD-14 A DUP 

PERCENT 
FINER 

· 100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.8 
99.6 
99.5 
99.2 
"97.2 
95.1 
83.8 
77.3 
65.3 
57.7 
48.9 
36.9 
29.3 

PERCENT 
FINER 

100.00 

99.79 

90.58 

33.74 

PERCENT OF CORRECTED PERCENT OF 
EACH COMPONENT -2.0 mm MATERIAL FOR 

USDA DETERMINATION 

GRAVEL 

SAND 

SILT 

CLAY 

0.21 

9.22 

56.83 

33.74 

0.00 

9.24 

56.95 

33.81 

USDA CLASSIFICATION SIL TY CLAY LOAM 

544::raddackAvenue EastPittsburgh,PA15112 • Phane(412)823-7600 · Fax(412)823-8999 
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Client RECRA ENVIRONMENTAL Boring No. NA 

Client Project P96 0748 Depth(f t) NA 

Project No. 96144-01 Sample No. SD-14 8 

USCS Classification cl USDA Classification SILTY CLAY LOAM 

Soil Description BROWN LEAN CLAY 

SIEVE ANALYSIS HYDROMETER 

uses GRAVEL I SAND I SILT AND CLAY Fl~ACTION 

USDA GRAVEL I SAND I SILT 
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Client 
Client Project 
Project No. 
Boring No. 
Depth(ft.) 
Sample No. 
Soil Description 

Wt. of Total Sample(dry) 
Wt. of +#200 Sample 
Wt. of -#200 Sample 

Sieve 

12" 
6" 
3" 
2" 

1 1/2" 
1" 

3/4" 
1/2" 
3/8" 
#4 
#10 
#20 
#40 
#60 
#140 
#200 
Pan 

Water Content 
Tare No. 
Wgt. Tare + WS. 
Wgt. Tare + OS. 
Wgt. Tare 
Wgt. Of Water 
Wgt. Of OS . 

% Water 

Sieve 
Opening 

{mm) 

300.00 
150.00 
75.00 
50.00 
37.50 
25.00 
19.00 
12.50 
9.50 
4.75 
2.00 
0.85 

0.425 
0.250 
0.106 
0.075 

WASH SIEVE ANALYSIS 

RECRA ENVIRONMENTAL Tested By 
P96 07 48 Checked By 
96144-01 
NA 
NA 
S0-14 B 

BROWN LEAN CL.A Y 

711.13 gm . 
8.26 gm. 

702.87 gm. 

Wt. of Soil Percent 
Retained Retained 

(gm.) 

0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.17 0.0 
0.19 0.0 
0.17 0.0 
0.28 0.0 
2.22 0.3 
5.23 0.7 

702.87 98.8 

1633 
1082.10 
812.00 
100.87 
270.10 
711.13 

38.0 

§technics 

BS Date 

L~ Date 

Accumulated 
Percent 
Retained 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.1 
0.1 
0.4 
1.2 

100.0 

07-05-96 

1-\':i~lo 

Percent 
Finer 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

99 .9 
99.9 
99.9 
99.6 
98 .8 

544 Braddcck Avenue East Pittsburgh , PA 151 12 · Phone (41 2) 823-7€CO Fax (4 12) 823 -8999 
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HYDROMETER ANALYSIS 

Client RECRA ENVIRONMENTAL Tested By TO Date 07-05-96 
Client Project P96 0748 Checked By ~ Date 1-\':)-'1 l.,, 
Project No. 96144-01 
Boring No. NA 
Oepth(ft.) NA 
Sample No. S0-14 8 

Soil Sar:1ple Weight 
Container No. 1073 
Wt. Contain. K Factor 0.01275 

& Dry Soil 159.28 gm. Composite Correction 5.55 
Wt. Contain. 104.98 gm. a Factor 0.99 
Wt. Dispers. 5.00 gm. 
Wt. Dry Soil 49 .30 gm. % Finer Than No. 200 98.84 

Temperature C 24.5 
Specific Gravity 2.70 

Assumed 

Elapsed R R N D N' 
Time Measured Corrected (%) (mm) (%) 
min.) 

0 n.a. n.a. n.a. n.a. n.a. n.a. 
2 47.5 47.5 41.9 84.2 0.0263 83.3 
5 45.0 39.4 79.2 0.0170 78.3 
15 38.5 32.9 66.2 0.0104 65.4 
32 34.0 28.4 57.1 0.0074 56.5 
60 30.0 24.4 49.1 0.0056 48.5 

250 24.0 18.4 37.0 0.0028 36.6 
1440 19.5 13.9 28.0 0.0012 27.7 

5c..!8raddockAvenue EastPittsburgh , PA15112 • Phone (4 12)823-7600 • Fax(412)823-8999 
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c:ient 
c:ient Project 
Project No . 
Boring No. 
Oepth(ft.) 
Sample No. 

DIAMETER 
(mm) 

300.00 
150.00 

75 .000 
50.000 
37.500 
25.000 
19.000 
12.500 
9.5000 
4.7500 
2.0000 
0.8500 
0.4250 
0.2500 
0.1060 
0.0750 
0.0263 
0.0170 
0.0104 
0.0074 
0.0056 
0.0028 
0.0012 

SIEVE OPENING 
(mm) 

100.00 

2.00 

0.05 

0.002 

§technics 

RECRA ENVIRONMENTAL 
P96 07-48 
96144-01 
NA 
NA 
S0-148 

PERCENT 
FINER 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.9 
99.9 
99.9 
99.6 
98.8 
83.3 
78.3 
65.4 
56.5 
48.5 
36.6 
27.7 

PERCENT 
FINER 

100.00 

99 .98 

92.81 

32.94 

PERCENT OF CORRECTED PERCENT OF 
EACH COMPONENT -2.0 mm MATERIAL FOR 

USDA DETERMINATION 

GRAVEL 0.02 0.00 

SAND 7.16 7.17 

SILT 59.88 59.89 

CLAY 32.94 32.94 

USDA CLASSIFICATION SIL TY CLAY LOAM 

5442raddoc!<Avenue EastP:ttsburgh . PA15112 · Phone(412)823-7600 • Fax(412)823-8999 
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Client RECRA ENVIRONMENTAL Boring No. NA 

Client Project P96 0748 Depth(fl) NA 

Project No. 96144-01 Sample No. SD-14 B DUP 

uses Classification cl USDA Classification SILTY CLAY LOAM 

Soil Description BROWN LEAN CLAY 

SIEVE ANALYSIS HYDROMETER 

uses GRAVEL I SAND I SILT AND CLAY FRACTION 

USDA GRAVEL I SAND I SILT I CLAY 
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Client 
Client Project 
Project No. 
Boring No. 
Depth(ft.) 
Sample No. 
Soil Description 

Wt. of Total Sample(dry) 
Wt. of +#200 Sample 
Wt. of -#200 Sample 

Sieve 

12" 
6" 
3" 
2" 

1 1/2" 
1" 

3/4" 
1/2" 
3/8" 
#4 

#10 
#20 
#40 
#60 

#140 
#200 
Pan 

Water Content 
Tare No. 
Wgt. Tare + WS. 
Wgt. Tare + OS. 
Wgt. Tare 
Wgt. Of Water 
Wgt. Of OS. 

% Water 

Sieve 
Opening 

(mm) 

300.00 
150.00 
75.00 
50.00 
37.50 
25.00 
19.00 
12.50 
9.50 
4.75 
2.00 
0.85 

0.425 
0.250 
0.106 
0.075 

WASH Si EVE ANAL YSiS 

RECRA ENVIRONMENTAL 
P96 0748 
96144-01 
NA 
NA 
S0-14 B DUP 

Tested By 
Checked By 

BROWN LEAN CLAY 

Wt. of Soil 
Retained 

(gm.) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.03 
0.46 
0.85 
0.71 
0.54 
7.47 

10.18 
541 .86 

1673 
885.90 
666.50 
104.40 
219.40 
562.10 

39.0 

562.10 gm. 
20.24 gm. 

541 .86 gm. 

Percent 
Retained 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.2 
0.1 
0.1 
1.3 
1.8 

96.4 

§ technics 

BS 

L~ 
Date 
Date 

Accumulated 
Percent 
Retained 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0..0 
0.0 
0.0 
0.1 
0.2 
0.4 
0.5 
1.8 
3.6 

100.0 

07-05-96 
1-,s~:11..::: 

Percent 
Finer 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

99 .9 
99.8 
99.6 
99.5 
98.2 
96.4 

544 Braddock Avenue East Pittsburgh , PA 1511 2 • Phone (412) 823-7600 · Fax (d 121 823-8999 



Client 
Client Project 
Project No. 
Boring No. 
Depth(ft.) 
Sample No. 

Soil S~mple Weight 
Container No. 
Wt. Contain. 

& Dry Soil 
Wt. Contain. 
Wt. Dispers. 
Wt. Dry Soil 

Temperature C 
Specific Gravity 

Elapsed 
nme 
min. 

0 
2 
5 
15 
30 
74 

250 
1440 

§technics 

HYDROMETER ANALYSIS 

RECRA ENVIRONMENTAL 
P96 0748 
96144-01 
NA 
NA 
SD-14 B DUP 

R 
Measured 

n.a. 
50.5 

1134 

160.75 gm. 
105.97 gm . 

5.00 gm. 
49 .78 gm. 

24.5 
2.70 

Assumed 

R 
Corrected 

n.a. n.a. 
50.5 44.9 
46.0 40.4 
39.5 33.9 
35.0 29.4 
29.5 23.9 
24.5 18.9 
19.5 13.9 

Tested By 
Checked By 

K Factor 

TO 

LS 

Composite Correction 
a Factor 

% Finer Than No. 200 

N D 
(%) (mm) 

n.a. n.a. 
89.4 0.0255 
80.4 0.0169 
67.5 0.0103 
58.6 0.0076 
47 .6 0.0050 
37.7 0.0028 
27.7 0.0012 

Date 
Date 

07-05-96 

/-\54l? 

0.01275 
5.55 
0.99 

96.40 

N' 
(%) 

n.a. 
86.2 
77.5 
65.1 
56.5 
45.9 
36.3 
26.7 

544 Bracdock Avenue ::ast Pittsburgh . PA 151 i 2 Phone (412) 823-7600 Fax(.! 121 823-8999 



Client 
Client Project 
Project No . 
Boring No. 
Depth(ft.) 
Sample No. 

DIAMETER. 
(mm) 

300.00 
150.00 

75.000 
50.000 
37.500 
25 .000 
19.000 
12.500 
9.5000 
4.7500 
2.0000 
0.8500 
0.4250 
0.2500 
0.1060 
0.0750 
0.0255 
0.0169 
0.0103 
0.0076 
0.0050 
0.0028 
0.0012 

SIEVE OPENING 
(mm) 

100.00 

2.00 

0.05 

0.002 

§technics 
RECRA ENVIRCNMENTAL 
P96 0748 
96144-01 
NA 
NA 
S0-14 B OUP 

PERCENT 
FINER 

100.0 
100 .0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99 .9 
99 .8 
99.6 
99.5 
98.2 
96,4 
86.2 
77.5 
65.1 
56.5 
45.9 
36.3 
26.7 

PERCENT 
FINER 

100.00 

99.91 

92.55 

32.40 

PERCENT OF CORRECTED PERCENT OF 
EACH COMPONENT -2.0 mm MATERIAL FOR 

USDA DETERMINA Tl ON 

GRAVEL 0.09 0.00 

SAND 7.36 7.37 

SILT 60.15 60.21 

CLAY 32.40 32.43 

USDA CLASSIFICATION SIL TY CLAY LOAM 

544 Braddocl\ Avenue ~ast Pittsburgh . PA 15112 • Phone (412) 823-76CO • Fax (412) 823-8999 
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Client RECRA ENVIRONMENTAL Boring No. NA 

Client Project P96 0748 Depth(ft) NA 

Project No. 96144-01 Sample No . SD-15 A 

USCS Classification cl USDA Classification SILTY CLAY LOAM 

Soil Description BROWN LEAN CLAY 

SIEVE ANALYSIS HYDROMETER 

uses GRAVEL I SAND I SILT AND CLAY FRACTION 

USDA GRAVEL I SAND I SILT I CLAY 
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WASH Si EVE ANALYSIS 

c:ient RECRA ENVIRONMENTAL Tested By BS Date 07-05-S6 
Client Project P96 0748 Checked By LK Date 7-\S-qi.c 
Project No. 96144-01 
Boring No. NA 
Depth(ft.) NA 
Sample No . S0-15 A 
Soil Description BROWN LEAN CLAY 

Wt. of Total Sample(dry) 415.87 gm. 
Wt. of +#200 Sample 43.90 gm. 
Wt. of -#200 Sample 371.97 gm. 

Sieve Sieve Wt. of Soil Percent Accumulated Percent 
Opening Retained Retained Percent Finer 

(mm) (am .) Retained 

12" 300.00 0.00 0.0 0.0 100.0 
6" 150.00 0.00 0.0 0.0 100.0 
3" 75.00 0.00 0.0 0.0 100.0 
2" 50.00 0.00 0.0 0.0 100.0 

1 1/2" 37.50 0.00 0.0 0.0 100.0 
1" 25.00 0.00 0.0 0.0 100.0 

3/4" 19.00 0.00 0.0 0.0 100.0 
1/2" 12.50 1.21 0.3 0.3 99.7 
3/8" 9.50 0.00 0.0 0.3 99.7 

#4 4.75 0.59 0.1 0.4 99.6 

#10 2.00 1.42 0.3 0.8 99.2 

#20 0.85 2.20 0.5 1.3 98.7 

#40 0.425 2.29 0.6 1.9 98.1 

#60 0.250 4.88 1.2 3.0 97.0 

#140 0.106 18.15 4.4 7.4 92.6 · 

#200 0.075 13.16 3.2 10.6 89.4 

Pan 371 .97 89.4 100.0 

Water Content 
Tare No. 863 
Wgt. Tare + WS. 728.10 
Wgt. Tare + OS. 523.81 
Wgt. Tare 107.94 
Wgt. Of Water 204.29 
Wgt. Of OS. 415.87 

% Water 49.1 

5448raddcckAvenue ::3stPittsburgh,PA151 12 · Phcne/412)823-7600 · Fax(412)823-8999 
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HYDROMETE~ ANALYSIS 

Client RECRA ENVIRONMENTAL Tested By TO Date 07-05-96 
Client Project P96 0748 Checked By L~ Date 1-\~-q(c 
Project No. 96144-01 
Boring No. NA 
Depth(ft.) NA 
Sample No . SD-15 A 

Soil Sample Weight 
Container No. 1615 
Wt. Contain. K Factor 0.01275 

& Dry Soil 147.57 gm. Composite Correction 5.55 
Wt. Contain. 101.32 gm. a Factor 0.99 
Wt. Dispers. 5.00 gm. 
Wt. Dry Soil 41 .25 gm. % Finer Than No. 200 89.44 

Temperature C 24.5 
Specific Gravity 2.70 

Assumed 

Elapsed R R N D N' 
Time Measured Corrected (%) (mm) (%) 
min. 

0 n.a. n.a. n.a. n.a. n.a. n.a. 
2 39.5 39.0 33.4 80.3 0.0284 71.8 
5 36.5 30.9 74.3 0.0183 66.4 
15 30 .5 24.9 59 .9 0.0111 53.6 
30 26.5 20.9 50.3 0.0080 45.0 
60 24.5 18.9 45.5 0.0058 40.7 

250 20.5 14.9 35 .9 0.0029 32.1 
1440 17.0 11.4 27.5 0.0012 24.6 

544 Braddock Avenue East Pittsburgh . PA 15112 · Phone (412) 823-7600 · Fax (412) 823-8999 
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Client 
Client Project 
Project No. 
Boring No . 
Depth(ft.) 

· sample No . 

DIAMETER 
(mm) 

300.00 
150.00 

75.000 
50.000 
37.500 
25.000 
19.000 
12.500 
9.5000 
4.7500 
2.0000 
0.8500 
0.4250 
0.2500 
0.1060 
0.0750 
0.0284 
0.0183 
0.0111 
0.0080 
0.0058 
0.0029 
0.0012 

SIEVE OPENING 
(mm) 

100.00 

2.00 

0.05 

0.002 

REC RA ENVIRONMENT AL 
P96 0748 

§technics 

96144-01 
NA 
NA 
S0-15 A 

PERCENT 
FINER 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.7 
99.7 
99 .6 
99 .2 
98.7 
98.1 
97.0 
92.6 
89.4 
71.8 
66.4 
53 .6 
45 .0 
40.7 
32.1 
24.6 

PERCENT 
FINER 

100.00 

99.23 

82.09 

28.82 

PERCENT OF CORRECTED PERCENT OF 
EACH COMPONENT -2.0 mm MATERIAL FOR 

USDA DETERMINATION 

GRAVEL 

SAND 

SILT 

CLAY 

0.77 

17.14 

53.27 

28.82 

0.00 

17.27 

53.68 

29.04 

USDA CLASSIFICATION SIL TY CLAY LOAM 

544 Braddock Avenue • East Pittsburgh, PA 15112 • Phone (412) 823-7600 · Fax (412) 823-8999 
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Client RECRA ENVIRONMENTAL Boring No. NA 

Client Project P96 0748 Oepth(ft) NA 

Project No. 96144-01 Sample No. SD-15 8 

USCS Classification cl USDA Classification SILTY CLAY LOAM 

Soil Description BROWN LEAN CLAY 

SIEVE ANALYSIS HYDROMETER 

uses GRAVEL I SAND I SILT AND CLAY FRACTJON 

USDA GRAVEL I SAND I SILT I 
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Client 
Client Project 
Project No. 
Boring No. 
Depth(ft.) 
Sample No. 
Soil Description 

Wt. of Total Sample(dry) 
Wt. of +#200 Sample 
Wt. of -#200 Sample 

Sieve 

12" 
6" 
3" 
2" 

1 1/2" 
1" 

3/4" 
1/2" 
3/8" 
#4 

#10 
#20 
#40 
#60 

#140 
#200 
Pan 

Water Content 
Tare No. 
Wgt.. Tare+ WS . 
Wgt.. Tare + OS. 
Wgt.. Tare 
Wgt.. Of Water 
Wgt.. Of OS. 

% Water 

Sieve 
Opening 

(m_rn_} 

300.00 
150.00 
75.00 
50.00 
37.50 
25.00 
19.00 
12.50 
9.50 
4.75 
2.00 
0.85 

0.425 
0.250 
0.106 
0.075 

WASH Si EVE ANAL YSiS 

RECRA ENVIRONMENTA.L 
P96 0748 

Tested By 
Checked By 

96144-01 
NA 
NA 
S0-15 B 

BROWN LEAN CLAY . 

203 .26 gm. 
15.53 gm. 

187.73 gm. 

Wt. of Soil Percent 
Retained Retained 

(9.m.) 

0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.34 0.2 
0.88 0.4 
0.66 0.3 
0.46 0.2 
0.57 . 0.3 
6.93 3.4 
5.69 2.8 

187.73 92.4 

1666 
405.80 
306.45 
103.19 
99.35 

203.26 

48.9 

§technics 

BS Date 07-0:-96 

L16 Date · 7-\:)-'il_c 

Accumulated Percent 
Percent Finer 
Retained 

0.0 i 00.0 
0.0 100.0 
0.0 iOO.O 
0.0 1 GO.O 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.2 99.8 
0.6 99.4 
0.9 99.1 
1.2 98.8 
1.4 98.6 
4.8 95.2 
7.6 92.4 

100.0 

544Braddocl<Avenue castPittsburgh,PA15112 · Phone(412)823-7600 Fax(412)823-8999 
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HYDROMETER ANALYSIS 

Client RECRA ENVIRONMENTAL Tested By TO Date 07-05-96 
Client Project P96 0748 Checked By L~ Date 1- 1S-9b 
Project No. 96144-01 
Boring No . NA 
Depth(ft.) NA 
Sample No. SD-15 B 

Soil Sample Weight 
Container No. 1675 
Wt. Contain. K Factor 0.01275 

& Dry Soil 155.48 gm. Composite Correction 5.55 
Wt. Contain. 104.34 gm. a Factor 0.99 

Wt. Dispers. 5.00 gm. 
Wt. Dry Soil 46.14 gm. % Finer Than No. 200 92 .36 

Temperature C 24.5 
Specific Gravity 2.70 

Assumed 

Elapsed R R N D N' 

Time Measured Corrected (%) (mm) (%) 

min. 

0 n.a. n.a. n.a. n.a. n.a. n.a. 

2 44.5 44.0 38.4 82.5 0.0272 76.2 

5 39 .0 33.4 71.8 0.0179 66.3 
15 31.0 25 .4 54.6 0.0110 50.4 
30 28 .0 22.4 48.2 0.0080 44.5 
77 23.5 17.9 38.5 0.0051 35.6 

250 20 .5 14.9 32.1 0.0029 29.6 
1440 18.0 12.4 26.7 0.0012 24.7 

544 Braddock Avenue East Pittsburgh , PA 15112 • Phone (412) 823-7600 • Fax (412) 823-8999 
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Client RECRA ENVIRONMENTAL Boring No. NA 

Client Project P96 0748 Depth(ft) NA 

Project No. 96144-01 Sample No. SD-8A 

uses Classification SC USDA Classification SANDY CLAY LOAM 

Soil Description BROWN CLAYEY SAND 

SIEVE ANALYSIS HYDROMETER 
uses GRAVEL I SAND I SILT AND CLAY FRACTION 

USDA GRAVEL I SAND I SILT I CLAY 

f­
I 
0 
w 
3: 

>­
(0 

~ 
w 
z 
LL 

f­
z 
w 
(_) 
0:::: 
w 
Q_ 

6 3 3/4 3/8 4 10 20 40 60 140 200 ·1 00 , , , , , , + + , , lh , + ,.. , ~ • +...,., ,, , , , rrrrr~-~~ 

.............. --1---11-1-1- l-1-l-l--1----11-1-l- 1- 1- 1- 1-1----1111- 1- 1···- ·-·- ------'-

80- +1-1-l-l----

t\1- l--l- 1-1---1111-1-1.- 1.-1-1---11-1 •- •-·•· -• ·- •·- •--

~ 
60 -HI H·H-H-H+l·H+l--t--HH·l+H--t---llHl+t\-- _,_..,._.,_ ,_.__ 

·1-t- W-1-'---1111-J...1-1-1--1-111-1-1- 1-l-1- 1--- ····fu 
~i.-

40 - -1--l---111-1-1-l-~-1--1--·I I-I .I .I -I - I-I--,---

~ -·---•--'-·----"· 

20 -

- 1- 1- l---1----

0- l....l-1--ll-l -l - 1-1--1- 1- 1--1-111..W-l-i--.i-- -•-• - •·- 1---l----, .... 
1 0 3 10 2 10 1 10· 1 10 ·· 2 1 Cl - J 

PARTICLE DIAMETER IN MM 
I { ) - 4 

~ ,.... 
ct> 
0 
::r 
:J -0 
CJ) 



c:ient 
c :ient Project 
Project No. 
Boring No. 
Depth(ft.) 
Sample No. 
Soil Description 

Wt. of Total Sample(dry) 
Wt. of +#200 Sample 
Wt. of -#200 Sample 

Sieve 

12" 
5~ 

3" 
2" 

1 1/2" 
1" 

3/4" 
1/2" 
3/8" 
#4 
#10 
#20 
#40 
#60 

#140 
#200 
Pan 

Water Content 
Tare No. 
Wgt. Tare + WS. 
Wgt. Tare + OS. 
Wgt. Tare 
Wgt. Of Water 
Wgt. Of OS . 

% Water 

Sieve 
Opening 

(mm) 

300.00 
150.00 
75.00 
50.00 
37.50 
25.00 
19.00 
12.50 
9.50 
4.75 
2.00 
0.85 

0.425 
0.250 
0.106 
0.075 

WASH SIEVE ANALYSIS 

RECRA ENVIRONMENTAL 
P96 0748 

Tested By 
Checked By 

96144-01 
NA 
NA 
S0-8A 

BROWN CLAYEY SAND 

448.23 gm. 
243 .18 gm. 
205.05 gm. 

Wt. of Soil Percent 
Retained Retained 

(gm.) 

0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
4.11 0.9 

24.09 5.4 
32.66 7.3 
50 .30 11.2 
59.74 13.3 
43.93 9.8 
24.02 5.4 

4.33 1.0 
205.05 45.7 

1072 
742.20 
555.06 
106.83 
187.14 
448 .23 

41 .8 

§technics 

BS r Date 
Date 

Accumulated 
Percent 
Retained 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.9 
6.3 

13.6 
24.8 
38.1 
47.9 
53.3 
54.3 

100.0 

07-05-96 
'7- r?-'YC 

Percent 
Finer 

100.0 
100.0 
100.0 
1 or- · 
1 C, 

100.0 
100.0 
100.0 

99 .1 
93.7 
86.4 
75 .2 
61.9 
52.1 
46.7 
45.7 

544 Braddccx Avenue • East Pittsburgh, PA 15112 • Phone (412) 823-7600 • Fax (412) 823-8999 
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HYDROMETER ANALYSIS 

Client RECRA ENVIRONMENTAL Tested By TO Date 07-05-96 
Client Project P96 0748 Checked By f Cm Date ?- 1~-J~ 
Project No. 96144-01 
Boring No. NA 
Depth(ft.) NA 
Sample No. S0-8A 

Soil Sample Weight 
Container No. 1914 
Wt. Contain. K Factor 0.01275 

& Dry Soil 128.86 gm. Composite Correction 5.55 
Wt. Contain. 104.97 gm. a Factor 0.99 
Wt. Oispers. 5.00 gm. 
Wt. Dry Soil 18.89 gm. % Finer Than No. 200 45 .75 

Temperature C 24.5 
Specific Gravity 2.70 

Assumed 

Elapsed R R N D N' 
Time Measured Corrected (%) (mm) (%) 

min. 

0 n.a. n.a. n.a. n.a. n.a. n.a. 
2 24.0 24.0 18.4 96.7 0.0317 44.2 
5 23.0 17.4 91.4 0.0202 41.8 

15 23.0 17.4 91.4 0.0116 41.8 
31 22.5 16.9 88.8 0.0081 40.6 
70 21.0 15.4 81.0 0.0055 37.0 

250 19.0 13.4 70.5 0.0029 32.2 
1440 16.5 10.9 57.4 0.0012 26.2 

544 Braddock Avenue • East Pittsburgh . PA 15112 • Phone (412) 823-7600 • Fax (412) 823-8999 



c:ient 
Client Project 
Project No. 
Boring No . 
Depth(ft.) 
Sample No. 

DIAMETER 
(mm) 

300.00 
150.00 

75.000 
50.000 
37 .500 
25.000 
19.000 
12.500 
9.5000 
4.7500 
2.0000 
0.8500 
0.4250 
0.2500 
0.1060 
0.0750 
0.0317 
0.0202 
0.0116 
0.0081 
0.0055 
0.0029 
0.0012 

SIEVE OPENING 
(mm) 

100.00 

2.00 

0.05 

0.002 

§technics 

REC RA ENVIRONMENT AL 
P96 0748 
96144-01 
NA 
NA 
SD-8A 

PERCENT 
FINER 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.1 
93 .7 
86.4 
75.2 
61.9 
52.1 
46.7 
45.7 
44.2 
41.8 
41.8 
40.6 
37.0 
32.2 
26.2 

PERCENT 
FINER 

100.00 

86.42 

45.03 

29.59 

PERCENT OF CORRECTED PERCENT OF 
EACH COMPONENT -2.0 mm MATERIAL FOR 

USDA DETERMINATION 

GRAVEL 13.58 0.00 

SAND 41.39 47.89 

SILT 15.44 17.87 

CLAY 29.59 34.24 

USDA CLASSIFICATION SANDY Cl.A Y LOAM 

544 Braddocl( Avenue • East Pittsburgh, PA 15112 • Phone (412) 823-7600 • Fax (412) 823-8999 
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Client RECRA ENVIRONENTAL Boring No. NA 
Client Project P96 0748 Depth(ft) NA 

Project No. 96144-01 Sample No. SD-1 OA 

USCS Classification cl USDA Classification CLAY LOAM 

Soil Description BROWN SANDY LEAN CLAY 

SIEVE ANALYSIS HYDROMETER 

uses GRAVEL I SAND I SILT AND CLAY FRACTION 

USDA GRAVEL I · SAND I SILT I CLAY 
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WASH SIEVE AN;...L YSIS 

Client RECRA ENVIRONENTAL Tested By BS Cate 07-05-96 
Client Project P96 0748 Checked By L~ Date 1- I l -q <,. 
Project No. 96144-01 
Boring No. NA 
Oepth(ft.) NA 
Sample No. SD-1 OA 
Soil Description BROWN SANDY LEAN CLAY 

Wt. of Total Sample(dry) 295.46 gm. 
Wt. of +#200 Sample 120.89 gm. 
Wt. of -#200 Sample 174.57gm. 

Sieve Sieve Wt. of Soil Percent Accumulated Percent 
Opening Retained Retained Percent Finer 

(mm) (gm.) Retained 

12· 300.00 0.00 0.0 0.0 100.0 
6" 150.00 0.00 0.0 0.0 100.0 
3" 75.00 0.00 0.0 0.0 100.0 
2" 50.00 0.00 0.0 0.0 1<"'' -

1 1/2" 37.50 0.00 0.0 0.0 
1" 25.00 0.00 0.0 0.0 10U.0 

3/4" 19.00 0.00 0.0 0.0 100.0 
112· 12.50 0.00 a.a a.a 100.0 
3/8" 9.50 0.00 0.0 0.0 100.0 
#4 4.75 5.15 1.7 1.7 98.3 

#10 2_00 16.05 5.4 7.2 92.8 
#20 0.85 31.24 10.6 17.7 82.3 
#40 0.425 36.19 12.2 30.0 70.0 
#60 0.250 14.83 5.0 35.0 65.0 

#140 0.106 12.24 4.1 39.2 60.8 
#200 0.075 5.19 1.8 40.9 59 .1 
Pan - 174.57 59.1 100.0 

Water Content 
Tare No. 1321 
Wgt. Tare + WS. 521.50 
Wgt. Tare + OS. 399.41 
Wgt. Tare 103.95 
Wgt. Of Water 122.09 
Wgt. Of OS. 295.46 

% Water 41.3 

544 Braddock Avenue East Pittsburgh , PA 15112 • Phone (412) 823-7600 • Fax (412) 823-8999 
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HYDRO METE~ ANALYSIS 

Client RECRA ENVIRONENTAL Tested By TO Date 07-05-96 
Client Project P96 0748 Checked By L~ Date 1-,1-C\(c 
Project No. 96144-01 
Boring No. NA 
Oepth(ft.) NA 
Sample No. S0-10A 

Soil Sample Weight 
Container No. 882 
Wt. Contain. K Factor 0.01275 

& Ory Soil 136.32 gm. Composite Correction 5.55 
Wt. Contain. 104.79 gm. a Factor 0.99 

Wt. Oispers. 5.00 gm. 
Wt. Ory Soil 26.53 gm. % Finer Than No. 200 59.08 

Temperature C 24.5 
a Specific Gravity 2.70 

Assumed 

Elapsed R R N 0 N' 

nme Measured Corrected (%) (mm) (%) 
min. 

0 n.a. n.a. n.a. n.a. n.a. n.a. 

2 31.0 30.0 24.4 91.2 0.0304 53.9 
5 29.0 23.4 87.5 0.0194 51.7 
15 28.0 22.4 83 .8 0.0113 49.5 
31 27.0 21.4 80.0 0.0079 47.3 
64 25.0 19.4 72.6 0.0056 42.9 

250 22.0 16.4 61.4 0.0029 36.3 
1440 19.5 13.9 52.1 0.0012 30.8 

544 Braddock Avenue East Pittsburgh. PA 15112 • Phone (412) 823-7600 · Fax (412) 823-8999 



Client 
Client Project 
Project No. 
Boring No. 
Depth(ft.) 
Sample No. 

DIAMETER 
(mm) 

300.00 
150.00 

75.000 
50.000 
37.500 
25.000 
19.000 
12.500 
9.5000 
4.7500 

.2.0000 
0.8500 
0.4250 
0.2500 
0.1060 
0.0750 
0.0304 
0.0194 
0.0113 
0.0079 
0.0056 
0.0029 
0.0012 

SIEVE OPENING 
(mm) 

100.00 

2.00 

0.05 

0.002 

RECRA ENVIRONENTAL 
P96 0748 
96144-01 
NA 
NA 
SD-10A 

PERCENT 
FINER 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
98.3 
92.8 
82.3 
70.0 
65.0 
60.8 
59.1 
53.9 
51.7 
49.5 
47.3 
42.9 
36.3 
30.8 

PERCENT 
FINER 

100.00 

§technics 

PERCENT OF CORRECTED PERCENT OF 
EACH COMPONENT -2.0 mm MATERIAL FOR 

USDA DETERMINATION 

GRAVEL 7.18 0.00 
92.82 

SANO 36.07 38 .86 
56.76 

SILT 22.81 24.58 
33 .94 

CLAY 33.94 36.57 

USDA CLASSIFICATION CLAY LOAM 

544BraddockAvenue EastPittsburgh,PA15112 • Phone(412)823-7600 · Fax(412)823-8999 
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Client RECRA ENVIRONMENTAL Boring No. NA 

Client Project P96 0748 Depth(fl) NA 

Project No. 96144-01 Sample No. SD-11A 

USCS Classification cl USDA Classification CLAY 

Soil Description BROWN LEAN CLAY WITH SAND 

SIEVE ANALYSIS HYDROMETER 

uses GRAVEL I SAND I SILT AND CLAY FRACTION 

USDA GRAVEL I SAND I SILT I CLAY 
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WASH SIEVE ANALYSIS 

Client REC RA ENVIRONMENT AL Tested By BS Date 07-05-96 
Client Project P96 0748 Checked By ~ Date 1-\1-C;. 
Project No. 96144-01 
Boring No. NA 
Depth(ft.) NA 
Sample No. SD-11A 
Soil Description BROWN LEAN CLAY WITH SAND 

Wt. of Total Sample(dry) 289.97 gm. 
Wt. of +#200 Sample. 47.33 gm. 
Wt. of -#200 Sample 242.64 gm. 

Sieve Sieve Wt. of Soil Percent Accumulated Percent 
Opening Retained Retained Percent Finer 

(mm) (gm.) Retained 

12" 300.00 0.00 0.0 0.0 100.0 
6'' 150.00 0.00 0.0 0.0 100.0 
3" 75.00 0.00 0.0 0.0 100.0 
2" 50.00 0.00 0.0 0.0 1r ' 

1 1/2" 37.50 0.00 0.0 0.0 
1" 25.00 0.00 0.0 0.0 1 uu.O 

3/4" 19.00 0.00 0.0 0.0 100.0 
1/2" 12.50 0.00 0.0 0.0 100.0 
3/8" 9.50 0.00 0.0 0.0 100.0 
#4 4.75 1.28 0.4 0.4 99.6 

#10 2.00 5.82 2.0 2.4 97 .6 
#20 0.85 12.68 4.4 6.8 93.2 
#40 0.425 14.36 5.0 11.8 88.2 
#60 0.250 5.76 2.0 13.8 86.2 

#140 0.106 5.28 1.8 15.6 84.4 
#200 0.075 2.15 0.7 16.3 83 .7 
Pan - 242.64 83.7 100.0 

Water Content 
Tare No. 1612 
Wgt. Tare + WS. 606.40 
Wgt. Tare + OS. 391.48 
Wgt. Tare 101.51 
Wgt. Of Water 214.92 
Wgt. Of OS. 289.97 

% Water 74.1 

544 Braddock Avenue East Pittsburgh, PA 15112 • Phone (412) 823-7600 · Fax (412) 823-8999 
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HYDROMETER ANALYSIS 

Client RECRA ENVIRONMENTAL Tested By TO Date 07-05-96 
Client Project P96 0748 Checked By \_~ Date 1- ', -.;c.c 
Project No. 96144-01 
Boring No. NA 
Depth(ft.) NA 
Sample No. SD-11A 

Soil Sample Weight 
Container No. 1319 
Wt. Contain. K Factor 0.01275 

& Dry Soil 145.07 gm. Composite Correction 5.55 
Wt. Contain. 105.00 gm. a Factor O.S9 
Wt. Dispers. 5.00 gm. 
Wt. Dry Soil 35.07 gm. % Finer Than No. 200 83.63 

Temperature C 24.5 
Specific Gravity 2.70 

Assumed 

Elapsed R R N D N' 
nme Measured Corrected (%) (mm) (%) 
min. 

o n.a. n.a. n.a. n.a. n.a. n.a. 
2 38 .5 38.0 32.4 91 .6 0.0286 76.6 
5 36.5 30.9 87.4 0.0183 73.1 
15 34.0 28.4 80.3 0.0108 67.2 
30 33.0 27.4 77.5 0.0077 64.8 
67 30.5 24.9 70.4 0.0052 58.9 

250 26.5 20.9 59.1 0.0028 49.5 
1440 22.0 16.4 46.4 0.0012 38.9 

544BraddockAvenue EastPinsburgh, PA15112 • Phone(412)823-7600 • Fax (412)823-8999 



Client 
Client Project 
Project No. 
Boring No . 
Depth(tt.) 
Sample No. 

DIAMETER 
(mm) 

300.00 
150.00 

75 .000 
50.000 
37.500 
25.000 
19.000 
12.500 
9.5000 
4.7500 
2.0000 
0.8500 
0.4250 
0.2500 
0.1060 
0.0750 
0.0286 
0.0183 
0.0108 
0.0077 
0.0052 
0.0028 
0.0012 

SIEVE OPENING 
(mm) 

100.00 

2.00 

0.05 

0.002 

§technics 

REC RA ENVIRONMENT AL 
P96 0748 
96144-01 
NA 
NA 
SD-11A 

PERCENT 
FINER 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.6 
97.6 
93.2 
88.2 
86.2 
84.4 
83.7 
76.6 
73.1 
67.2 
64.8 
58.9 
49.5 
38.9 

PERCENT 
FINER 

100.00 

97.55 

80.72 

45.31 

PER.CENT OF CORRECTED PERCENT OF 
EACH COMPONENT -2.0 mm MATERIAL FOR 

USDA DETERMINATION 

GRAVEL 2.45 0.00 

SAND 16.83 17.25 

SILT 35.41 36 .30 

CLAY 45.31 46.45 

USDA CLASSIFICATION CLAY 

544 Braddock Avenue East Pittsburgh. PA 15112 Phor.e (412) 823-7600 • Fax (412) 823-8999 
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Client RECRA ENVIRONMENTAL Boring No. NA 

Client Project P96 0748 Depth(ft) NA 

Project No. 96144-01 Sample No. SD-12 A 

uses Classification cl USDA Classification CLAY 

Soil Description BROWN LEAN CLAY 

SIEVE ANALYSIS HYDROMETER · 

uses GRAVEL I SAND I SILT AND CLAY FRACTION 

USDA GRAVEL I SAND I SILT I CLAY 
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Client 
Client Project 
Project No. 
Boring No. 
Oepth(ft.) 
Sample No. 
Soil Description 

Wt. of Total Sample(dry) 
Wt. of +#200 Sample 
Wt. of -#200 Sample 

Sieve 

12" 
6" 
3" 
2" 

1 1/2" 
1" 

3/4" 
1/2" 
3/8" 
#4 

#10 
#20 
#40 
#60 
#140 
#200 
Pan 

Water Content 
Tare No. 
Wgt.. Tare + WS. 
Wgt.. Tare + OS. 
Wgt.. Tare 
Wgt.. Of Water 
Wgt.. Of OS. 

% Water 

Sieve 
Opening 

(mm) 

300.00 
150.00 
75.00 
50.00 
37.50 
25.00 
19.00 
12.50 
9.50 
4.75 
2.00 
0.85 
0.425 
0.250 
0.106 
0.075 

WASH SIEVE ANALYSIS 

RECRA ENVIRONMENTAL Tested By 
P96 07 48 Checked By 
96144-01 
NA 
NA 
SD-12 A 

BROWN LEAN CLAY 

Wt. of Soil 
Retained 

(gm.) 

0.00 
0.00 
0.00 
0.00 
0.00 
a.do 
0.00 
0.00 
0.00 
0.00 
3.16 

15.49 
10.59 
4.14 
2.86 
0.68 

318.36 

1656 
724.00 
460.79 
105.51 
263.21 
355.28 

74.1 

355.28 gm. 
36.92 gm. 

318.36 gm. 

Percent 
Retained 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.9 
4.4 
3.0 
1.2 
0.8 
0.2 

89.6 

§technics 

BS Date 

L~ Date 

Accumulated 
Percent 
Retained 

0.0 
.. 0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.9 
5.2 
8.2 
9.4 

10.2 
10.4 

100.0 

07-05-96 

1-\l-~'-' 

Percent 
Finer 

100.0 
100.0 
100.Cl 
1 ( 

1 c.. •. ~ 
100.0 
100.0 
100.0 
100.0 
100.0 

99 .1 
94.8 
91.8 
90.6 
89.8 
89.6 

5448raddockAvenue EastPittsburgh,PA15112 · Phone(412)823-76CO • Fax (412)823-8999 
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HYDROMETER ANALYSIS 

Client RECRA ENVIRONMENT AL Tested By TO Date 07-05-26 
Client Project P96 0748 Checked By \._b Date 1-1,-C\ (c 
Project No. 96144-01 
Boring No. NA 
Depth(ft.) NA 
Sample No. SD-12 A 

Soil Sample Weight 
Container No. 1338 
Wt. Contain. K Factor 0.01275 

& Dry Soil 141.01 gm. Composite Correction 5.55 
Wt. Contain. 105.72 gm. a Factor 0.99 
Wt. Dispers. 5.00 gm. 
Wt. Dry Soil 30.29 gm. % Finer Than No. 200 89 .61 

Temperature C 24.5 
Specific Gravity 2.70 

Assumed 

Elapsed R R N D N' 
Time Measured Corrected (%) (mm) (%) 
min.) 

0 n.a. n.a. n.a. n.a. n.a. n.a . 

2 33.5 34.0 28.4 93.0 0.0295 83.3 
5 33.5 27.9 91.3 0.0187 81 .9 

21 32.0 26.4 86.4 0.0092 77.5 
30 31.0 25.4 83.2 0.0078 74.5 
60 29.5 23.9 78.3 0.0056 70.1 

250 25 .0 19.4 63.6 0.0028 57.0 
1440 22.0 16.4 53.8 0.0012 48.2 

544 Braddock Avenue · East Pittsburgh, PA 15112 • Phone ( 412) 823-7600 • Fax ( 412) 823-8999 



c:ient 
Client Project 
Project No. 
Boring No. 
Oepth(ft.) 
Sample No. 

DIAMETER 
(mm) 

300.00 
150.00 

75 .000 
50.000 
37.500 
25.000 
19.000 
12.500 
9.5000 
4.7500 
2.0000 
0.8500 
0.4250 
0.2500 
0.1060 
0.0750 
0.0295 
0.0187 
0.0092 
0.0078 
0.0056 
0.0028 
0.0012 

SIEVE OPENING 
(mm) 

100.00 

2.00 

0.05 

0.002 

§technics 

RECRA ENVIRONMENTAL 
P96 0748 
96144-01 
NA 
NA 
S0-12 A 

PERCENT 
FINER 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.1 
94.8 
91.8 
90.6 
89.8 
89.6 
83.3 
81.9 
77.5 
74.5 
70.1 
57.0 
48.2 

PERCENT 
FINER 

100.00 

99.11 

86.87 

53.45 

PERCENT OF CORRECTED PERCENT OF 
EACH COMPONENT -2.0 mm MATERIAL FOR 

USDA DETERMINATION 

GRAVEL 0.89 0.00 

SAND 12.24 12.35 

SILT 33.43 33.73 

CLAY 53.45 53.93 

USDA CLASSIFICATION CLAY 

544 Braddock Avenue East Pittsburgh, PA 15112 • Phone (412) 823-7600 • Fax (412) 823-8999 
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Client RECRA ENVIRONMENTAL Boring No. NA 

Client Project P96 0748 Depth(ft) NA 

Project No. 96144-01 Sample No. SD-12 B 

USCS Classification cl USDA Classification CLAY 

Soil Description BROWN SANDY LEAN CLAY 

SIEVE ANALYSIS HYDROMETER 

uses GRAVEL I SAND , I SILT AND CLAY FRACTION 

USDA GRAVEL I SAND I SILT I CLAY 
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WASH Si EVE ANALYSIS 

Client RECRA ENVIRONMENTAL Tested By BS Date 07-05-96 
Client Project P96 0748 Checked By \..~ Date 1-\l-Y.'-
Project No . 96144-01 
Boring No. NA 
Depth(ft.) NA 
Sample No. SD-12 B 
Soil Description BROWN SANDY LEAN CLAY 

Wt. of Total Sample(dry) 454.61 gm. 
Wt. of +#200 Sample 148.73 gm. 
Wt. of -#200 Sample 305.88 gm. 

Sieve Sieve Wt. of Soil Percent Accumulated Percent 
Opening Retained Retained Percent Finer 

(mm) (am.) Retained 

12" 300.00 0.00 0.0 0.0 100.0 
6" 150.00 0.00 0.0 0.0 100.0 
3" 75.00 0.00 0.0 0.0 100.0 
2" 50.00 0.00 0.0 0.0 1r 

1 1/2" 37.50 0.00 0.0 0.0 1 a ... __ 
1" 25.00 0.00 0.0 0.0 100.0 

3/4" 19.00 0.00 0.0 0.0 100.0 
1/2" 12.50 0.00 0.0 0.0 100.0 
3/8" 9.50 0.00 0.0 0.0 100.0 
#4 4.75 1.79 0.4 0.4 99.6 
#10 2.00 12.74 2.8 3.2 96.8 
#20 0.85 47.44 10.4 13.6 86.4 
#40 0.425 42.02 9.2 22.9 77.1 
#60 0.250 22.80 5.0 27.9 72.1 
#140 0.106 18.31 4.0 31.9 68.1 
#200 0.075 3.63 0.8 32.7 67.3 . 

Pan - 305.88 67.3 100.0 

Water Content 
Tare No. 724 
Wgt. Tare + WS. 768.50 
Wgt. Tare + OS. 564.36 
Wgt. Tare 109.75 
Wgt. Of Water 204.14 
Wgt. Of OS. 454.61 

% Water 44.9 

544 Braddock Avenue East Pittsburgh , PA 15112 • Phone (412) 823-7600 · Fax (4 12\ 823-8999 
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HYDROMETi=~ AN..:.L YSIS 

Client . RECRA ENVIRONMENTAL Tested Ey TO Date 07-05-S6 
Client Project P96 0748 Checked 3y l~ Date 1-\ 1-q ~ 
Project No. 96144-01 
Boring No. NA 
Depth(ft.) NA 
Sample No. S0-12 B 

Soil Sample Weight 
Container No. 1657 
Wt. Contain. K Factor 0.01275 

& Ory Soil 139.40 gm. Compos;te Correction 5.55 
Wt. Contain. 100.69 gm. a Factor 0.99 
Wt. Dispers. 5.00 gm. 
Wt. Dry Soil 33.71 gm. % Finer Than No. 200 67.28 

Temperature C 24.5 
Specific Gravity 2.70 

Assumed 

Elapsed R R N D N' 

Time Measured Corrected (%) (mm) (%) 
min. 

0 n.a. n.a. n.a. n.a. n.a. n.a. 
2 37.0 38.5 32.9 96.8 0.0285 65 .1 
5 37.5 31 .9 93 .8 0.0182 63.1 
16 37.0 31.4 92.4 0.0102 62.1 
30 37.0 31.4 92.4 0.0074 62.1 
63 34.5 28.9 85 .0 0.0052 57.2 

250 29.5 23.9 70 .3 0.0027 47.3 
1440 23.5 17.9 52.7 0.0012 35 .5 

544BraddockAvenue EastPittsburgh,PA15112 • Phone(412)823-7600 • Fax(412)823-8999 



Client 
Client Project 
Project No . 
Boring No. 
Depth(ft.) 
Sample No . 

DIAMETER 
(mm) 

300.00 
150.00 

75 .000 
50.000 
37.500 
25.000 
19.000 
12.500 
9.5000 
4.7500 
2.0000 
0.8500 
0.4250 
0.2500 
0.1060 
0.0750 
0.0285 
0.0182 
0.0102 
0.0074 
0.0052 
0.0027 
0.0012 

SIEVE OPENING 
(mm) 

100.00 

2.00 

0.05 

0.002 

§technics 

REC RA ENVIRONMENT ;.L 
P96 0748 
96144-01 
NA 
NA 
SD-12 B. 

PERCENT 
FINER 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100 .0 
100.0 
99.6 
96.8 
86.4 
77.1 
72.1 
68.1 
67.3 
65.1 
63.1 
62.1 
62.1 
57.2 
47.3 
35.5 

PERCENT 
FINER 

100.00 

96.80 

66 .37 

42.90 

PERCENT OF CORRECTED PERCENT OF 
EACH COMPONENT -2.0 mm MATERIAL FOR 

USDA DETERMINATION 

GRAVEL 3.20 0.00 

SAND 30.43 31.44 

SILT 23.47 24.24 

CLAY 42.90 44.32 

USDA CLASSIFICATION CLAY 

544 Braddock Avenue East Pittsburgh , PA 15112 • Phone (412) 823-7600 • Fax (412) 823-8999 
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Client RECRA ENVIRONMENTAL Boring No. NA 

Client Project P96 0748 Depth(f t) NA 

Project No. 96144-01 Sample No. SD-13 A 

USCS Classification cl USDA Classification SILTY CLAY LOAM 

Soil Description BROWN LEAN CLAY WITH GRAVEL 

SIEVE ANALYSIS HYDROMETER 

uses GRAVEL l SAND I SILT AND GLAY FRACTION 

USDA GRAVEL I SAND I SILT I CLAY 
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WASH SIEVE ANALYSIS 

Client RECRA ENVIRONMENTAL Tested By BS Date 07-05-96 
Client Project P96 0748 Checked By ~ Date 1-\ 1-'~ \ 
Project No. 96144-01 
Boring No. NA 
Depth(ft.) NA 
Sample No. S0-13 A 
Soil Description BROWN LEAN CLAY WITH GRAVEL 

Wt. of Total Sample(dry) 191 .08 gm. 
Wt. of +#200 Sample 44.67 gm. 
Wt. of -#200 Sample 146.41 gm. 

Sieve Sieve Wt. of Soil Percent Accumulated Percent 
Opening Retained Retained Percent Finer 

(mm) (gm.) Retained 

12" 300.00 0.00 0.0 0.0 100.0 
6" 150.00 0.00 0.0 0.0 100.0 
3" 75.00 0.00 0.0 0.0 100.0 
2" . 50.00 0.00 0.0 0.0 

1 1/2" 37.50 0.00 0.0 0.0 1',, __ ,., 

1" 25.00 0.00 0.0 0.0 100.0 
3/4" 19.00 0.00 0.0 0.0 100.0 
1/2" 12.50 13.48 7.1 7.1 92.9 
3/8" 9.50 3.53 1.8 8.9 91 .1 
#4 4.75 12.17 6.4 15.3 84.7 
#10 2.00 6.44 3.4 18.6 81.4 
#20 0.85 3.26 1.7 20.3 79.7 
#40 0.425 2.99 1.6 21.9 78.1 
#60 0.250 1.37 0.7 22.6 77.4 
#140 0.106 0.93 0.5 23.1 76.9 
#200 0.075 0.50 0.3 23.4 76.6 
Pan 146.41 76.6 100.0 

Water Content 
Tare No. 892 
Wgt. Tare + WS. 386.31 
Wgt. Tare+ OS. 300.42 
Wgt. Tare 109.34 
Wgt. Of Water 85 .89 
Wgt. Of OS. 191 .08 

% Water 44.9 

544 Braddock Avenue East Pittsburgh, PA 151 12 • Phone (412) 823-7600 • Fa x (412) il23-8999 
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HYDROMETER ANALYSIS 

Client RECRA ENVIRONMENTAL Tested By TO Date 07-05-96 
Client Project P96 0748 Checked By l~ Date 1-\l-C\1c 
Project No. 96144-01 
Boring No. NA 
Depth(ft.) NA 
Sample No . S0-13 A 

Soil Sample Weight 
Container No. 1305 
Wt. Contain. K Factor 0.01275 

& Ory Soil 147.06 gm. Composite Correction 5.55 
Wt. Contain. 103.18 gm. a Factor 0.99 
Wt. Dispers. 5.00 gm. 
Wt. Dry Soil 38.88 gm. % Finer Than No. 200 76.62 

Temperature C 24.5 
Specific Gravity 2.70 

Assumed 

Elapsed R R N D N' 
Time Measured Corrected (%) (mm) (%) 
min. 

0 n.a. n.a. n.a. n.a. n.a. n.a. 
2 38.0 37.5 31 .9 81.4 0.0287 62.3 
5 33.5 27.9 71.2 0.0187 54.5 
17 29.0 23.4 59 .7 0.0105 45.7 
30 26.5 20.9 53.3 0.0080 40.9 
60 24.0 18.4 47.0 0.0058 36.0 

250 19.5 13.9 35.5 0.0029 27.2 
1440 16.5 10.9 27.9 0.0012 21.4 

544 Braddock Avenue East Pittsburgh, PA 15112 · Phone (412) 823-7600 • Fax (412) 823-8999 



c:ient 
Client Project 
Project No. 
Boring No. 
Depth(ft.) 
Sample No. 

DIAMETER 
(mm) 

300.00 
150.00 

75.000 
50.000 
37.500 
25.000 
19.000 
12.500 
9.5000 
4.7500 
2.0000 
0.8500 
0.4250 
0.2500 
0.1060 
0.0750 
0.0287 
0.0187 
0.0105 
0.0080 
0.0058 
0.0029 
0.0012 

SIEVE OPENING 
(mm) 

100.00 

2.00 

0.05 

0.002 

REC RA ENVIRONMENT AL 
P96 0748 
96144-01 
NA 
NA 
S;;:'-13 A 

PERCENT 
FINER 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
92.9 
91 .1 
84 .7 
81.4 
79.7 
78.1 
77.4 
76.9 
76.6 
62.3 
54.5 
45.7 
40.9 
36.0 
27.2 
21.4 

PERCENT 
FINER 

100.00 

81.36 

70.59 

24.63 

PERCENT OF 
EACH COMPONENT 

GRAVEL 18.64 

SAND 10.77 

SILT 45 .95 

CLAY 24.63 

USDA CLASSIFICATION SIL TY Cl.A Y LOAM 

§technics 

CORRECTED PERCENT OF 
-2.0 mm MATERIAL FOR 
USDA DETERMINATION 

0.00 

13.24 

56.48 

30.28 

544 Braddock Avenue East Pittsburgh , PA 15112 • Phone (412) 823-7600 Fa x (41 21 823-8999 
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Client RECRA ENVIRONMENTAL Boring No. NA 

Client Project P96 0748 Depth(fl) NA 

Project No. 96144-01 Sample No. SD-SA 

USCS Classification cl USDA Classification CLAY 

Soil Description BROWN LEAN CLAY WITH SAND 

SIEVE ANALYSIS HYDROMETER 

uses GRAVEL I SAND I SILT AND CLAY FRACTION 

USDA GRAVEL I SANO I SILT I CLAY 
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Client 
Client Project 
Project No. 
Boring No. 
Depth(ft.) 
Sample No. 
Soil Description 

Wt. of Total Sample(dry) 
Wt. of +#200 Sample 
Wt. of -#200 Sample 

Sieve 

12" 
6" 
3" 
2" 

1 1/2" 
1" 

3/4" 
1/2" 
3/8" 
#4 

#10 
#20 
#40 
#60 
#140 
#200 
Pan 

Water Content 
Tare No. 
Wgt. Tare + WS. 
Wgt. Tare + OS. 
Wgt. Tare 
Wgt. Of Water 
Wgt. Of OS. 

% Water 

Sieve 
Opening 

(mm) 

300.00 
150.00 
75.00 
50.00 
37.50 
25.00 
19.00 
12.50 
9.50 
4.75 
2.00 
0.85 
0.425 
0.250 
0.106 
0.075 
.-

WASH SIEVE ANALYSIS 

REC RA ENVIRONMENT AL 
P96 0748 

Tested By 
Checked By 

96144-01 
NA 
NA 
SD-SA 

BROWN LEAN CLAY WITH SAND 

157.25 gm. 
43 .12gm. 

114.13gm. 

Wt. of Soil Percent 
Retained Retained 

(gm.) 

0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.13 0.1 
2.98 1.9 

13.22 8.4 
10.25 6.5 
6.90 4.4 
7.61 4.8 
2.03 1.3 

114.13 72.6 

1005 
395.56 
265.11 
107.86 
130.45 
157.25 

83.0 

§ technics 

BS Date 
LL Date 

Accumulated 
Percer.t 
Retair.ed 

0.0 
0.0 
0.0 
0.0 
0.0 
a.a 
0.0 
0.0 
0.0 
0.1 
2.0 

10.4 
15.9 
2~.3 
25:1 
27.4 

1CC.O 

07-05-96 

1-1"::i- C, G 

Percent 
Finer 

100.0 
100.0 
100 n 
1 I 

10u.v 
100.0 
100.0 
100.0 
100.0 

99 .9 
98.0 
89.6 
83.1 
78 .7 
73.9 
72.6 

544 Braddock Avenue East Pittsburgh. PA 15112 • Phone (4 12) 823-7600 · Fax (412' 323-a999 
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HYDROMETER ANALYSIS 

Client RECRA ENVIRONMENTAL Tested By TO Date 07-05-96 
Client Project P96 0748 Checked By L~ Date , - 1':)-Y. C::, 

Project No . 96144-01 
Boring No. NA 
Depth(ft.) NA 
Sample No . SD-SA 

Soil Sample Weight 
Container No. 1328 
Wt. Contain. K Factor 0.01275 

& Dry Soil 134.59 gm. Composite Correction 5.55 
Wt. Contain. 103.95 gm. a Factor 0.99 
Wt. Dispers. 5.00 gm. 
Wt. Dry Soil 25 .64 gm. % Finer Than No. 200 72.58 

Temperature C 24.5 
;( 

Specific Gravity 2.70 
Assumed 

Elapsed R R N D N' 
Time Measured Corrected (%) (mm) (%) 
min. 

0 n.a. n.a. n.a. n.a. n.a. n.a. 
2 31 .0 31.0 25.4 98.3 0.0302 71.3 
5 30.0 24.4 94.4 0.0192 68.5 
19 29.0 23.4 90.5 0.0099 . 65.7 
30 28.5 22.9 88.6 0.0079 64.3 
60 28.0 22.4 86.1 0.0056 62.9 

250 26.0 20.4 79.0 0.0028 57.3 
1440 22.0 16.4 63.5 0.0012 46.1 

544 Braddock Avenue East Pittsburgh, PA 15112 • Phone (412) 823-7600 • Fax (4121 823-8999 



Client 
Client Project 
Project No. 
Boring No. 
Depth(ft.) 
Sample No. 

DIAMETER 
(mm) 

300.00 
150.00 · 

75 .000 
50.000 
37.500 
25.000 
19.000 
12.500 · 
9.5000 
4.7500 
2.0000 
0.8500 
0.4250 
0.2500 
0.1060 
0.0750 
0.0302 
0.0192 
0.0099 
0.0079 
0.0056 
0.0028 
0.0012 

SIEVE OPENING 
(mm) 

100.00 

2.00 

0.05 

0.002 

RECRA ENVIRONMENTAL 
FS6 0748 

§technics 

96144-01 
NA 
NA 
SC 0 5A 

PERCENT 
FINER 

100.0 
100.0 
100 .0 
100 .0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.9 
98.0 
89.6 
83.1 
78.7 
73.9 
72.6 
71.3 
68.5 
65 .7 
64.3 
62.9 
57.3 
46.1 

PERCENT 
FINER 

100.00 

98.02 

72.02 

52.88 

PERCENT OF CORRECTED PERCENT OF 
EACH COMPONENT -2.0 mm MATERIAL FOR 

USDA DETERMINATION 

GRAVEL 

SAND 

SILT 

CLAY 

1.98 

26.01 

19.14 

52.88 

0.00 

26 .53 

19.53 

53.94 

USDA CLASSIFICATION CLAY 

544BraddockAvenue · EastPittsburgh, PA 15112 • Phone(412)823-7600 · Fa x (412)823-8999 
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Client RECRA ENVIRONMENTAL . Boring No. NA 

Client Project P96 0748 Depth(f t) NA 

Project No. 96144-01 Sample No. SD-58 

USCS Classification cl USDA Classification . CLAY 

Soil Description BROWN LEAN CLAY WITH SAND 

SIEVE ANALYSIS HYDROMETER 

uses GRAVEL I SAND I SILT AND CLAY FRACTION 

USDA GRAVEL I SAND I SILT 
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WASH SIEVE ANALYSIS 

§technics 

Client REC RA ENVIRONMENT AL Tested By BS Date 07-05-96 
Client Project P96 0748 Checked By ~ Date 1-\S-9~ 
Project No. 96144-01 
Boring No. NA 
Depth(ft.) NA 
Sample No. S0-58 
Soil Description BROWN LE..l.N CLAY WITH SAND 

Wt. of Total Sample(dry) 129.60 gm. 
Wt. of +#200 Sample 19.64 gm. 
Wt. of -#200 Sample 109.96 gm. 

Sieve Sieve Wt. of Soil Percent Accumulated Percent 
Opening Retained Retained Percent Finer 

(mm) (gm.) Retained 

12" 300.00 0.00 0.0 0.0 100.0 
6" 150.00 0.00 0.0 0.0 100.0 

3" 75.00 0.00 0.0 0.0 100 J'' 

2" 50.00 0.00 0.0 0.0 H 
1 1/2" 37.50 0.00 0.0 0.0 1 o .. . ~ 

1" 25.00 0.00 0.0 0.0 100.0 
3/4" 19.00 0.00 0.0 0.0 100.0 
1/2" 12.50 1.52 1.2 1.2 98.8 
3/8" 9.50 0.00 . 0.0 1.2 98.8 
#4 4.75 2.52 1.9 3.1 96.9 

#10 2.00 2.65 2.0 5.2 94.8 

#20 0.85 3.44 2.7 7.8 92.2 
#40 0.425 2.45 1.9 9.7 90 .3 
#60 0.250 2.35 1.8 11.5 88 .5 
#140 0.106 3.55 2.7 14.3 85 .7 
#200 0.075 1.16 0.9 15.2 84.8 
Pan - 109.96 84.8 100.0 

Water Content 
Tare No. 1069 
Wgt. Tare + WS. 344.00 
Wgt. Tare + OS. 233.45 
Wgt. Tare 103.85 
Wgt. Of Water 110.55 
Wgt. Of OS. 129.60 

% Water 85 .3 

544 Braddocl( Avenue East Pittsburgh, PA 15112 • Phone (412) 823-7600 · Fa x (412) 823-8999 
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HYDROMETER ANALYSIS 

Client RECRA ENVIRONMENTAL Tested By TO Date 07-05-96 
Client Project P96 0748 Checked By l~ Date ,-\S-0.b 
Project No. 96144-01 

/ 

Boring No. NA 
Depth(ft.) NA 
Sample No. SD-58 

Soil Sample Weight 
Container No . 869 
Wt. Contain. K Factor 0.01275 

& Dry Soil 147.58 gm. Composite Correction 5.55 
Wt. Contain. 110.22 gm. a Factor 0.99 
Wt. Dispers. 5.00 gm. 
Wt. Dry Soil 32.36 gm. % Finer Than No. 200 84.85 

Temperature C 24.5 
Specific ~ravity 2.70. 

Assumed 

Elapsed R R N D N' 
Time Measured Corrected (%) (mm) (%) 
min. 

0 n.a. n.a. n.a. n.a. n.a. n.a. 
2 36.5 36.5 30.9 94.7 0.0289 80.3 
5 36.5 30.9 94.7 0.0183 80.3 

15 35.0 29.4 90.1 0.0107 76.4 
30 34.5 28.9 88.6 0.0076 75.1 
60 33.0 27.4 84.0 0.0054 71.2 

250 30.5 24.9 76.3 0.0027 64.8 
1440 25.5 19.9 61.0 0.0012 51.8 

544 Braddock Avenue E:ast Pittsburgh , PA 15112 • Phone (412) 823-7600 Fax (412) 823-8999 



Client 
Client Project 
Project No. 
Boring No. 
Depth(ft.) 
Sample No. 

DIAMETER 
(mm) 

300.00 
150.00 

75.000 
50 .000 
37.500 
25.000 
19.000 
12.500 
9.5000 
4.7500 
2.0000 
0.8500 
0.4250 
0.2500 
0.1060 
0.0750 
0.0289 
0.0183 
0.0107 
0.0076 
0.0054 ' 
0.0027 
0.0012 

SIEVE OPENING 
(mm) 

100.00 

2.00 

0.05 

0.002 

REC RA ENVIRONMENT AL 
P96 0748 

§technics 

96144-01 
NA 
NA 
SD-58 

PERCENT 
FINER 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
98.8 
98.8 
96.9 
94.8 
92.2 
90.3 
88.5 
85.7 
84.8 
80.3 
80.3 
76.4 
75.1 
71.2 
64.8 
51.8 

PERCENT 
FINER 

100.00 

94.84 

82.92 

60.07 

PERCENT OF CORRECTED PERCENT OF 
EACH COMPONENT -2.0 mm MATERIAL FOR 

USDA DETERMINATION 

GRAVEL 

SAND 

SILT 

CLAY 

5.16 

11.91 

22.86 

60.07 

0.00 

12.56 

24.10 

63.34 

USDA CLASSIFICATION CLAY 

544 Braddock Avenue East Pittsburgh , PA 15112 · Phone (412) 823-76CO Fax (412) 823-8999 
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APPENDIX C 
COMPILATION OF NOTES 
FOR CRAWFORD CREEK 
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Crawford Creek Spec:es List 

Common Shiner 
Creek Chub 
Trout Perch 

White Sucker 

Notroois cornutus 
Semotilus atromaculatus 
Percoosis omiscomaycus 
Catostomus commersoni 

b 
1 

Lµ,.. .,;, Yr~ 
')--10-90 
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aunty .. . . .. . . ..... . ~.~~.b.~.~ .... ............... .... .. ...... .... .. ...... .. 1.. ~ Wafers ... .... -~-.;: ~:-.,~ ~- .?;. ~---~ 'F:.~. ~ ~ .... .......... .... ........ ... .... .. ... . 

_: c :· , : c,: L.2 ··· - ··· ······ ·· Townshi9 ____ 40,\ .. . Rar.ge Lwi .......... .. Sec:ion 

;.r~,: ._ cc~es , : 
a , 

- i ce :i 'Nc7er: Lake .. ............. . Stream ::C: ·-············· lm9oundment 

~- . 
_,.1r.1e~s1cr.s : Length (miles and tenths) ........ 9.!.g9. ................... . iT ~ ~~ Width ·-····················· ···········--··· 

Cec: tf-:: ~lean ·-····························································· Maximum ( feet) ............................................... .................... . 
> 20 feet (percent) ................... . 
<. 3 feet (percent) ................... . 

sr.cr~ ~er.gii: (mi!es C:i.C: ~e:.ths ::: ............................. U .. u..O ............................................................................. .................. ... . 

~ i ttcrc l 2c t ~om T yc:es (;:ercent) : Sand ·-·····-···················· Clay ·-····················· 
Gravel .......................... . Hardpan ................. . 

2 

""':" -­.. 

-.;..,; 
rr -a ' 

"T'! 
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T, 
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!'!"" "'!"? 

r!"' ~ 
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--~ 
Bedrock .........•.............. Boulder ·········-········ Rubble ................... ~ ~ 

Silt or :vtuck ··················· Marl .....•.............. · · · · · · ·· · · Detritus n-~ 

Di rect Crcincge Arec (sc;ucre miles ): 
,:i . r. 

.••••••• 1,1.a.~ •••••••••••.• T': "T!· 'T! 

'Natersl-:ec Lene C::ver (;:er:em) : Agriculture .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 'l"'!" ,,-
Wetland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Wild ......................... rr ~ 

'Nctersned: Area (square miles) .•.........................•...... 

In lets: Number ···-········--····· Width (feet) ·-················· Navigability ·-················· Volume 

Outlet: Width (feet) ....................•.•..••... Navigability·-········································ Volume ................ . ...... . 

Landlocked : O vs:s CJJ No . •••••• In ter.::ti. t tent .. 'to .. '.·i e.::iad.j i .. .d.i -ver ............................................................ . 

Weter Control Structure: 
Owner ....................................... . Height (£eet) . ........ . Type ............ Put9ose ············ ········· ···· 

Water Source: Drainage ..............•..... Seep age ·-··············-· Spring ................... . Drained ·-····················· 

Flow of Outlet (cfs): ·············································································································-············································· 
Water C!-temi stry: 

~~"'!"!' 

'S"'!" 

-, ~ 
~ 

- ·­;)') :) 1 

-, 0 

-, , ~ -­o, 

Date .................................................•...................................... MP A Alkalinity (ppm) ................... ............................. rr ~ ~ 

pH: ·- ............... ·······················································································-

P:1ospncres: (POJJ Total ........ . ... . ......... Dissolved 

Cor.duc~~r.ce: C C __ o F ··················· ·· ·· 
I I ambient temp. 

Waterc Jicr : Clear ..... . .. Lt. Brown .. .. . .... :..ted. Brown .... . .. Ork. Brown . . ... ... Turbid .... .. .... . 

Secc~i C::·i sk (dear :-: rr. f '='=~ i: .................... ...... ........ .......... ... .... ...... .. .. .... ...... ... ..... .......... ... .......... ..... .... ... ... .. .... . 
Secchi Disk Conditions : ....... .. ................... .... ..... ............. ...................... .......... ...... . ...... ..... . .............. .. 

1r:J.di~_n,t. f t./~)..e . . 25 1 
~~ . .................... ......... . ;'1' ~ '=~llJr iGe f] or.i ) ..... ................ .. ....... .... ......... .... . .... ..... ...... . 

(=·)rr:~~n i s: 

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

-­':> ~ ~ 0 

~ -- ---0, 0 0 ~ .1 

... ~ T'! 

~ 

-r 



f< i I [) \ T \ .... - ..... - - -._,,:: - .:.. ... ·,'-: ·. ... - ..:.. 

=: ~ '.4 ~6CC- ., . 

iunly .. .. ... ... . J.;.~::.t?:~ .. ........ .. ............ .. .. ..................... . l.. -- Wat.rs ...... ':'.°fAi;:'1I .q. ... ~.:r~.s;,; ........ ................ . 

e Problems 
: .. ; - ·.:;~ "'· . Yes 

crophyti c Vegetation 

Yes 

. ' -.-;=e: 

Species 

'{es 

Yes 

- - -. ' .:.~ ·....:r.7ec .-::;-71sn: 

-=~i lu~icr: 

X. ~o 

No __ x ..... 

I Abundance 

No ___ ..x .... 
No ·-·..X .... 

Yes ........... . No 

No Yes ........... . 

Annual com.:ilete F:equenr:, .......................................... ................ ....... ............. ...... ........ ...... .... .. . 

Control \leasures 

Species 'Abundan.:e Species ; A:undonc: e 

Species 

Comment on Condition ·-··········--········································· ···-····························· 

X 
X 

Species 

Source 
- . c.:c ·.;c: :r; 'Nater !_e•,ei s: None ........•... Man ............ Natural ...... ;;.... Range .......................................... ...... . . 

3csic ·v\crci;;emen:· .-........ None ................................................................................................................. - .............................. . 

= - 5~ ~:,e,::es: Cescr i:::e as 0 rese'1t (P ), C:irrrron -'. C ; , or ).bundcnr (). ) 

s . \luskellun ge ...... ""'!"'!' s Lake trout ...... '!":"' Burboc ...... 
0 a 

Northern pike ······- I Brook trout ...... jT Io m 
d \lu d pi ck erel .••••• ""M" 0 Brown trout ...... 

~ 
Sheepshe:ad ·-··· a n 

e i Rainbow trout ....... 
~ d 

a Cisco ...... TT" A 
e C 

_;;i Whitefish ·-··· 'ff' i Rock s-.:=geon ······ e 
Walleye 

p 
Shovel:!ose srurgec:: r ...... 'T:' e ·-··· 

C 
Sauger Caro 

n 
I ··-··· .,.,. ·-··· "'.'1"T' 

s 
d 
a Perch ······~ 
~ 

C White sucker ...... r.r' C Bluntr.cse minnow ...... 
Largemouth bass 

a 
Buffalo 

y 
Common shiner ·····-~ t ·-··· T!"' 

p ······ C 0 r 
e Smallmouth bass ...... - s Spo tte<l sucker ...... ff i Golden s.~iner ...... 
"' 

.... t n 
t Bluegill ······~ 0 Quillback ·-··· ~ i Redbeily dace ...... 
r m d 
a Black crappie ······~ i Sturgeon sucker ·-··· Tr a Creek 6ub .. .... 
r 

White crappie 
d 

Reaborse 
e 

E.'neralci shiner C ······~ a ·-··· T':' ...... 
h 

Rock bass 
e Lake chub sucker ' ······~ ...... 

~ 
d 
a Pumpkin seed ...... 'T'r L Other s:ecies .................. 
e e 

Wannouth ······~ p ········ ••·•··············•················· 
I 

Green sunfish ...... - s ·············-····························· -· 0 
s Longnose gar ······ - ........................................... .. 
' 

, . 
5 e Shortnose gar ...... 

~ ·•································· ········· 
~ I 

d ············································ r 
1.vhite bass 

a 
3 ...... --- e ·•·················••········ ······ ········• .. .. 

Yellow bass .. .... '":T .......... ... ............................... 
:J 
.1 Bowii ~ ... ... - ································· ··· ········ 
~ , ' 

································ ··· ········· 
:'.loon eye ..... . 

~ ·· ·· ························ ·· ·· ······ ··· ··· 
. -

Channel catfish ..., ...... - ·············· ······························ 
~ 

Fi at head ca t ii sh Gi z;: a:d shad ...... 
~ ·-··· ~ ············································ 

Black bullhead ...... 
~ 

·1 Brown :iullhead ...... - Crayfis:-: .. ... . ., '> 
~ Yellow bullhead ·-··· ~ 

---- --- · 
- : ::. ·- - ""t - = ~ 

-' 

~ 

-rr 
T'T' 

~ 

~ 

~ 

~ 

~ -0, -, .. -, . 
~ 

~ 

-, 0 

. . 
"!""" -0, 
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~ -
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-
-
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Signed .. .... ~ .~ ... { .~~-~~---~::-~ .......... .. ............. ... . .... ........... . (Compiler) Date ....... <l.h.:J..:i. ... ~.:;l., ... ),J.1.: .... ... ......... . 
., ~v ~ · 7() 



[ i , r, LI C \CC r~ ~ < \ \ fl C \\I [ \SSE TS 
=::;., ,c ·:c- ~~ 

County .. ............ q.~-'~::..\~ ... .. .... .. ......................... .. .. . . l 
~ -- 'Haters 

~CCE55 

_ :~- -:::-= :- ~ -·.: -:-=' To·.>m .............. ... ............................ ........... a... 
County ........................................ 'T Stace 

..:..:,:~ss ::.-:::.=s ·.'ii~:--;=-=~· .... :-~ ~nu:"'.'"':=<·: 

Town .!!~z,.,.IJ .. ~ City ...... ....... . -4 County 1!A.~ .. ,l'.~.C''.,? 
-::-?5S ~:.:.:s ,', !·:---c•_·~ >1e-::r: :.1 =::~ .. : i:"".; ,~L· ~:er.: 

Town .............. * City .............. 4 County --P:· 
.::·1:;.:: , -= /, =~-=r .:.c:ess : Yes No .. ;.c ... ... . Name 

.... -'.""."'.cr:: •,e(: :r : i ;~ic·...:it ,..::.c:ess: Yes ........... . No ·-····.X: .. 

=~=~;7M~~7 CF ~~--~~~ =~s~ ~ ~=~s 

v~: . .".·i.:. ..:!""- · ..... :"i::.t-:.~ 

City 

~ 

State 

State 

Federal 

* 
.g. 

Federal 

Federal 

Wilderness (describe) ..... ....... ... .... ................... ........................................ ...... .. .... ....... ............... ................... .... ............. . 

~ 
r\ -

.q. 

4 

-' a 

'.: Jr.r:-:er: ;c i ::-:c '.::;r~c;;e i=:c:li: i es (:.:..::-:-._::er; : Resorts .. ............................ .,;:; Boat Rentals ........ ...................... .il. 
Camogrounds .................... .0.. Cottages or Dwellings .........•••...... _ ·- .0... Private Carnes .................. .:0: 

.... , • , • 4~ 4 / 4 ~ 4 ~ • ..I-

,._, - c:e,. '-1 c··C;r<= · ...................... ...... .................. ................ ................ . . ......... ...... ............. .............. ............ ...................... ... . .......... . 

G I E R E SOU RC E 5 
/ ::e ·:)i /i,e~ '. (::;·.: ......................... ..................................... .. ;l_rea of ~-dicini~.:;: iNet fcnC (ccres ) ........................ ~ 

Percent Woody .................•............•....••............•.. 1T ~ Percent Non woody ..•...........................................•....• 

'.'.l-' Si< r:.:;~ ._ 5: :;:c :~i :::-:~ :r ir-s i ;;riric::::-~ . : Yes ...•.•.. .... No __ x ..... . 
=-=,:,,er ~;r-=ser.c: or c=:sa~ca :: Yes .. .......... No ·--'C. ..... 

. 'i-:t-erfc·:t ;: 

Broods 

Black 

Wood 

Coot 

Other 
. .'/ i:;r'8ticn : 

Spring 

Fall 

~.:stric-:-i-:~s :Jn 

Yes 

Yes 

Yes 

Yes 

Puddle Ducks 

No 

No 

No 

No 

. ..:c. ...... ~ 

. ..:c. ...... ""l"'.r 

. ..A ....... ~ 

.i ...... "T1 

Diving Ducks 

Mallard Yes .•.•.•...... No . .... ~ .... 
Teal Yes .. .......... No ..... i ... 

Hooded Merganser Yes ............ No ..... X .... 

Loon Yes .•.•.•...... No ·-·-~···· 
Heron Rookery Yes ............ No ..... ~ .... 

Coot Cana~a Geese Other 

·.~::~~:::::::: : ::::::~::::::::: :: :::~::::::::::: ::: :::::::~:::::::: ::::: ::::::::;::::::: :: 
.; , ~ o ~ :a, Q\J · 0 l 

~·_:r~· .... ,; (,.~~uges, !0c=f :r,::i'"":(:'.!C-;'S): ..•...... N.ooe ..................................................................................... . 
::servct i.:,~s ......................................................................................................................................................................... ....... 

........................................................................................................................................................................ ....... .................. 

............ .................... ............................................................................................................................................................... 

.............................. ......... ........ ...... ........................................... ............................................... .............................................. 
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"T! 

"'!"!" 

~ -=· 
"!"! 
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:: _: 

1 
I C .= :-:-- ::;e - ; :-= S c:-: ·~,g1c;r-=,:·'- S,: ........... i:.:.;u~s ... 1.J.u....:l.t:; ..... a..:..o .. ;;i:;..:i.e ....................................... .. .. ........ . ~ 

. ' . ( . ) .: :·'=ro .-e,: ·~:-='· ........ ... ....................................... .......... or...e. .. .9.iaa ........................................................ .. .......... .... .. .... . 
~ i 

-=- ·: <:: '°='!"" 'IC: i : - : : .... ... .... .. ....... ................................................................... ............................................. ...... .. ...... ...... ..... ......... ·· 

········ ··· ····· ·· ······················································ ·············· ··············· ········· ··········································· ········ ············ ············ ·· · 
············· ·····-·· ······································· ··· ··············· ······················· ············ ······················· ···························· ······· ········ ··· ······ 
·········· ··············· ··· ························ ·····• ················································································-····················· ···················· ······ ·· 
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~ 
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Signed ..... .............. )., ... ..f.;;,_.:,;,r..r,.l;.~ .......... ... ... .... ...... ... ....... ( Comp ii e~) Date ....... .J.li.2.;,,: .. LJ,, .. . l..T.'. L ....... ... ..... ............ . 

.: - 7 ': 
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Crawford Creek, Douglas County 

A typical minnow creek with a turbid water supply. 'Nater 

medium brown because of a clay water 3.lpply • ....,.;,,~~".' ~-=~ : ·::-- br~-~ 

be-:ause of a clay sus-pe:1sion in the water. The bottom is a mucky 

clay. Banks 5 to 6 feet high and eroding into the creek. 

Algae a.r:.d scum coating old logs and debris in creek. 'Svi-

de:1ce of high water, log and brush jams occurring throughout the 

creek. The average width is 8 feet and average depth is 6 inches. 

Aspen, dog~ood, alders and meadow grass found commonly along banks. 

Principal water source is r~noff. Upper portions inter:nittent and 

dry in certain areas. Cattle grazing along banks a..:=.d frequently in 

creek, in sections 25, 36 and 1. Strictly minnow habitat through­

out the creek. 

ck 
8-3-64 

Churles E. Johnson 

From the information present this appears to be a ·,.arm 
water minnow stream. Ho·:,eber, the only shocker work done and 
only station on the cree that was reported ~as at the extreme 
lower e!'ld. The map sho ·.,;s two additional cross roads which 
could have been checked, water temper:1t:.ire and possibly fish 
populat on if water tem:;,eratures indicated furt::er investigation 
was needed. 

.'iallace Niemm:h 



IIISC:NSIN ::NSE~ 'l).71CN '.JE?).iH>,1E,"7 
. ~adisc.n, 'Nisconsin 

:3 T R E _-\ \I S L R V E Y 

:.MC:".)::- S7~EAM :.JuN7Y 

Cra·..Jford :reek Jou;:::.. 3.S Co. 
"CIN7 OF EXAMINA,:ON 

Downst.:-e3.~ from bridge in SE';i. Sec. ll '!'48N Rl4W 

3, I 
AV!arlA-GE ::lE?,H 

6" 

I 'J EL~-CT'fY 

! 
.i.vic:"'<-AGE '1110TH 

:JLUME OF FLOW i DEGREE OF FLOODING 

OLOR 

TEMPERATURES 

AIR: 

:JTTOM TYPES 

C:AR USED 

'<EMARKS 

:AT.::.. 

:=: '/ . l l · ')"' 

! 2 feet above present level 

Cl~ar 
,URSIOITY 

Medium brown 
1cavc:RMeadow grass, 
I """ ..... "!""l, .:::i.,... 

dog· ... ood 

76°F 
'WATER: 74°F ( ,!).IE : 2:00 _?.JI. 

10C% mucky clay - sink in about a foot. 

FISH COLLECTION 

SPECIES NU~iBER I SIZ::: RANGE 

'.vhi te sucker 

Creek chub 

Small fry schools 

Stre::.m shocker 230 V AC 

16 

9 

Com.aon 

13.8 - 7.9 

2.9 - 4.5 

I 
015,,',NCE S,',MPLEO 

300 yards 

.Br,.:.sh and logs jams non active beaver eYidence. Hea,rJ clay suspension 

in .,,.ater; algae and scum on debris in c:-eek . Crayfish com:non 5 to 6 

foot ban::s. 

C: 

\· 

INV ~S 71G A I~ R - Signature 

8- j -64 Cha:-les E. John3on 

- ' -.. ... - ... 
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STRL~ \i \i.l..\ .l..C E\ff\"T RECO~;) 

·· - -------·· - -":=·:-=..-~-~;-=- .- ..:. :- : . =::-...:..;......-

!iane of Stieam.C::::-a-.f.:,rd Creei< ·· ····· ········· ········· .. .. ... .... .......... .. ........ . . ········· ······· ····· Tei!:>. (O . .. 

Drainage Area ....... ... . ·-··· .... .. ·········· ·········-· .. ..... . .. ... . ... .. ..... - .. . .Sq. Mi. County .. 0.?:J.~~-as ··· ···· ·· . ... .. .. .. . 

~·.,. 
~ ........ 

Total Lengt~ . ...•... ." ...... ..J. .. ~~.~~-~---· ............... ......... .. ........ ........ Average '.Width ... . 5.J.~E:~ ... ......... .. ... . 

Use of Watershed .............. .................. ···-· ....... .. ........... .. .......... .. .. ..... .. .... .. .. ... .... ... . 

r '. . ~J : 

Water Supply .. .... .......... ········ ·······•········ ·· ········ ·· ·· ..... ..... ······· ··· .. ·· ·· ···· .... ....... . ·-· ....... . .. . . ... .. .. .. . ........ ...... .. .. ·- · . 

Use of Water ...............................•.....•. .-·-· ···· ........ .. .... . .. .. .. ..... . ....... .... . 

• 

. .. ,.·_-\[/.. .. -·· 

··-···················· ···················-····-··············-····· ···-· ··-·········· ···· ...................................... ······ ···· ················ ·········· ············ ................. ·-··· ······ ····· 

:incipal Sport Fish ·····-· ···· ·· ···sucke~ --- ··· ·········· ········ ·-· ·········-········· ·-······················· ······ 

,marks and Recommendations .. c;J~Y..J?.<?.~~-~~-· .. :'.' .... .. ~-~~.J . . • ~.Hl'. .. ~9.~~.::u.~~- --~--~-~.b~.~-~ U.o.n .. ~J:;~rnt<:'l.n.t 

... 5. .. ~J;l.;~-~ ... .fI.9!!L~.~~r1~r ... 9!L~.<?.~ .... r.r.~ ... ~~-~---·········· ......... ......... ... ................................ . 

l{c'. ' .c, "''>t1.,aro r . . 
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APPENDIX D 
CHAIN-OF-CUSTODY 

FLUOR DANIEL GTI ~ 



I · 
- - -- ·-- --- - . . 
~ GROLJNl>WAl'ER CHAIN OF CUSTODY RECORD TECJ INOLOGY e 

' {y 
PLANT CODE PROJECT NAM~ N ~ /wpf!;r?<; {0:Pf?~;QR NUMBER .. . " 5; 
SAMPLERS /) '{,) If OF i:: 
(Signature) 

CONTAINERS 0 h ~ ~ REMARKS OR 
~! _, ;?r, 1 1,:::. :j.~ IR ~o A y rJ! ,! ,: ossrnvATION 
fl/DATE V G w 

STA. NO. TIME A E STATION LOCATION 'f,- '&y~ t u u ~· - - -... A l 
p a l 

I.I;\\_ ·1('. r.,, ft~ ..V(.-J; · I. /., f y c;, DGcu ,/ EQiJ' f\1\tJ-J Y t:l1N ~~ 4 · J J j - Ld4rffl 

11(~ --) 164( J /)rKI£. 8A-'Jt -Lo..AJ d-
I 7-. - .-, --- -------·-

... " 
/1 'I ~ v' J . 7-.__ - -0-- - )DI{_. -- ---- --

l)f ·· I II ))CP ,/ Drrru. P/\t-~t...- ~Ll(U ?- .J ._ J J ' --- )~';/// - -----

s 

·- -- -- -- --· -·- · -- - ··-·-· - - ·--- ·- ·- -- - ···-- . ·- ··· · · - ·- · · · 

- - - - . ----- - ·-·--

·- - --------·-·----·· --· -- -

r- --.___. ,_ --r- -- ---

--· - - ·- --- --· - ·- - ··- --- ---- ---- -- -- ·---------- .. 

-- --·--·- ---- - -·- -- - -- · -- --- -- -- -- - · ·-· -- ·-- -- - -- -·· - - ·- ···· 

--· - --- --- - --- - ---- - - ·------ -----·-- - -- ·- ----

. - -· -- --· - - -----· ---- ··---- - --· - - · - ·- - -· .. - ·-··· . .. 

- - - -- - · -- ·- ·- - - · - -- --- ---·-··-·· ·- ·- · ·· -

- -- -- - ·- - --·-· - · - - ----- - - . -- --- ----· 

·--,--- -- ·-- --- --- - - - - -- - ·-- - ------ ------·· - -- - -· ·--- --

"'"P£l.,w;_s;gni' ~z Dalo r;m, Roe,;,~,, 1sz-na1u,o/ A,llnqu;,hod bye (S;gnatu,o/ -t···-l r;me ~ -A.,a;,oo-bi:"1Si9;;.,u,;i ... .. 

1, //it• j '1), ( - -- -- (..,/Y: 7( {t.,~.v' Tb ~ D Y _ - -- ---- ·--- - ---- -- ---· -- ----- _. _ ·- ----
Relinquished by : (Sig')'ture) Dale Time Received by: (Signature) Relinquished by: (Signature) Date Time Received by : (Signatwo) 

Aehnquished by /S;g,,a<u,s/ D,1o r;me Aece;,oo lo, Labornlo,y bye {S;g"""'"~ ·--"'=-~ fee Chosl fonp feo Ch,,. Chai" uf "'" «•d 

0 c It Ta!J # 
"DISTRIBUTION: Original accompanies shipment; Copy lo Coordinalor Field Flies . 

f Pr.,"-5, /\A ;,A_,::-- p,:.)tl. ( L .\71,{ ------- ···-· ·- ----- --·-·----· . - -- -- - --- --- -- -
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- ___ ,. fr'frJr-frlf5/lufl-ft,~--- --}4)1.;~ 
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CROLJNI )WATER 
TECI INOI .OGY ~ CHAIN OF CUSTODY RECORD 

PLANT CODE 

SAMPLERS 
(Signature) 

STA. NO. 

)L•> . . (;;J 
()() .. i· 4 

PRO~ECT f'!AME _ 1 ,-. 

/ I/( ., P/Y P \ /)"1r' f'./;. (? < 0 R. 
I f 

! I ., ,,. 
<-·- ,. / 

/ / -•.. J :i:·; (,.,/ i ' 
ii ,-:. · -- ·-/ '· I.!. ______ _ 

, ( !,,- - ·, 71 \ .. - -
'1' 

vc 
DATE TIME 0 ~ ~ I STATION LOCATION u 

P. B L 

NUMBER 

OF 

CONTAINERS 

G LI 
/, . I }-'t/ C/-)'·IS X' 

I/ l 0-10 )( -
-- . ~-ft~~-t~r' -+'--------I~~ ~ I '0. l--'-~-jlf-=-"-+__,~~-r£. I -h---1 

,,. 
v' 

HEMAHKS Ofl 

OBSERVATIONS 

l.1 .>,J )} ~!) - -

sv,·1,-'· f .J\ · I ") ,.. /I,/ 

// .~ '· . ., Vl- }i R I,,!,> ''I l J=%J -t -
. 3 /~ J 

I --1---1--1--lc -- ----·- - · - - - -- - - . 
-· c.- /t,,,:, 1---Pv ')1.v -- J 1, 

2 - J J -YIJIJIJ 
··----,-,-~ .·~-~!~!._ 

,. D c- ,, It .1r '· ,, ') - >/:, 

~()- l:; 6 I It I !L1 t:; I I'>< 
---I , · J,,r:;--r:,rr:; ··J ·----·-

? - wlt~--1.~--~~-•- •-•·-

1---------+----+----1---1----+---1-------------I I~--,--

i !-----•--•---·•--•--•--

l--------------------1--------11--------1-----+---l--l I •--•-----•---•-----,----- , --- , --•·---•--- 1 --

<; .1 :)1 (,J,.. 1/ ( ) - {/· 

I( / / • / . 
c ·/ -r 

-----------1--0- -t--O-- 0 ---1-- 1--- 1 - - - - 1---- 1-- ·I - --- - - . .. ... -- -

J 1---1 I I I· -,---,--,--,--,-- ,- - - •--•--- •·----•--· 

Relinqul~;L ~vi(S~gn,,~:2-
1 

- · I Da;er, 
1

T!!11e I Received b~JSignature) r- y ~ R;llnqui;~dby: (Signatu,;;-· - ·--r;;;; - r··T;m.- - n;co;,~-db~(Si!)lld/t;;;)· .. 

/,A' ~ ,\, ·( } : > ,, .:·· '-- f..1 ?· t • I /no. 1~ ~T, ;J 'f//' ..... ________ - - - · ····· - ··---· - - - - -· - ··· 
Rell~qGished by: (Sig~1ature) Date Time Received by: (Signature) Relinquished by: (SlgnaturiJ) Date Time Receiv11d by: (Signuturu) 

I 

Date I Time I Ice Chest Temp 1 Ice Chest I Chain of Custody Relinquished by: (Signature) Date Time I Received for Laboratory by: (Signature) 

• DISTRIBUTION: Original accompanies shipment; Copy to Coordinator Field Flies. 
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GROUNDWATER 
TECIINOI.OGY IP 

CHAIN OF CUSTODY RECORD 

PLANTCODE I -PROJli;p{f ,,t~) /(uf~J< rot<?_ 

SAMPLERS / 
(
Signature) , ' - //1 ) : b<.;~=;.:. _.._ 

I / /A./) , L. -/ ! ~ ( ( ,.-
V I I (C STA. NO. DATE TIME 3 

P. 

G 
R 
A 
e 

w 
E 
l 
l 

STATION LOCATION 

NUMBER 

OF 

CONTAINERS 

·- · - ---· . 

~f)-7d_ {,, \Y.'t \J.CP )( &"L<'w ~ ..-R.,CJ< '__3 (,!fKAAA./v,J t') - C ,, 

5D- 7B /I /1<·0 )( // ') 
I I t,,( 

:ii) - lA /I /.) c;c; x · A!o.J.( I~ YR.,.<)({(_ I 3' 

I ' - I I ------i-----j--~------J----

i---------t----r-.:.;__--f---f-~I--J-----____:.---1----

So-- /; t> // p<;~ '< II I 3 
S\_,,_}~ ''i I II I IL.r-ol I x:--1 1 A,- fA>t, 1<r>- I 3 

l----------.._----1-----+---+---~----J-----------------1 '--1-1-- 1--- 1--1- -1- -~---

1----------1- ---- I 1-- •--•--•--•--•--- •-- -· •- --•---•---•--• - ----- - ---- ---- --·- ----
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I 1--1 1---1--1--1-4- - ---- --------

l---------------+---+---+---------------------1--Jl---1-I --1---+-l--tl I 1---1--1---•---------- - --

t----------+----t 1-- --I-•-- -•--•--•--•--•--•---•--•--•--

l---+---i--1---1--1- -1--1--1--~-- -----

/ 

/ 

I 
Relin/1,.1ls~~~ 'p\f!Jigm1tur,J/ , , Dale Time A . -, 1-r-t-·1-,-. -1- c 

' . 7 /'i / ··d---u.,t -· ' ;..L--. 6·• $. ~ I 7i ece!~~d by: (Signatur~-- --- r-L -- ------- --- -----
Rolmquo,hod bye (Slg,a,/1,o) ~ ,. . <> 'i O -J $ I tf ~ · - -- ---' Dolo T<mo R . c_ - ·-- · --

ece1ved by: (Signature) I ---:;:-:;::-:-:----:-::------Relinquished by: (Signature) ---,-- - --Dalo 

Relinquished by: (Signature) Dale Time I Aocoi11ed by : (SignaturtJ) 

fimo I Rocei11od by: (Sigmituru) 
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OC 
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"' "· 

Chester LabNet 3000 T och Conlor Drivu 
Monroovillo, PA 15146 

CI-I A IN -<>F-CUS'l'()D\' REC< )I~ I> 

l' .11·· · . .. 1 

A Recra Environmental Company Phonu 412/825-9617 
Fax 412/825-9727 

Ship To: 

Address: 

Sampler Narne (Pri111) 

Project Name: /t, ·J/!:t,...-'5 / \_~,('.-;:: ' . ,. • 
Projecl Number: -----.----------! I - • vi\:_,~/\/,\) 

7 

/' ·"j. I 'l , ') I ' · .J? / . ;;...; -, . .1, lli/ I) p.,/. ),<'J;l\}..'1(./ ·' 1,.: > ./ •• .;:<.. .-

FUN l .:\ll/lN.\'/'<1/!I' / !Sf /1:\'I I' 

I "l1<11a1ory l'w1cc1U 

he ( ·1,cs1 Trnop. 

( '11,111,ly Scal l111u,1: - --·-- --- _ __ __ 

l<cli11411isheJ lly : · -' / : , " l(ecci~cd IIY...'" Mc1hod_ of Ship111<:111/Ship111c111 I.I). J).,1d1'1111c 
I ( • · )' "{:'1 j f,, ,t_') (; )! --- __ 

Rcli11q11ishcd By: / Da1c/l'imc Received lly or Mc1hod of Ship111c111/Ship111rnl 11) lh1c/1'1111<· 

Heli11q11ishcJ lly: 

Samlilc Disposal 
(c 1eck one) 

D Hc111m 10 Sile 

D Laboratory S1anJarJ 

D 01hcr 

Sample ID 
Number 

1.cvd of QC 

Colle.:li••• 
L,hlD Date 

Da1c/l'i111c 

SAMPLE INFOUMATION 
Collcc1i,•1 Dcscri ,1io11 Co111ai11cr/s 

Time l..ocalor " 

Hcccived fly or Mc1hod of Ship111c111/Ship111cu1 I.I) . Da1d1'1111c 

Wri1cin ._ 
Analysis Me1hotl 

'--
Mu1ri, l',cs . 12 

ANALYSES UEQIJESTED 
1' 
1: 

'_:;'•'.\ 
.• liJ, 

I 
:::.1\,I 

1-', \) - . ....__ 

f' _..:. ..., 

x:: (~: '.{\; 
I Dcp1h Type Type 

. 1 'j .'i'/., , : }c, ('PA··' ultJ r'f:..\ lt .2 I ,,Ali;/{ 

lj / .J ,c../..1 II ,_ ' I>•'··' ·, ~~ ' , ,..r I /' /0'"" , , . . c , J ,' -·•--•--•--•- •--•-
/ .\,JI , . I° : , ,,,)/( I I :::.,0 I I ,, I - 1- ---t-J' 1-,- ,--,--,--, ---·---

( /,. -- · / 

- I I I p, Ii 
~ ~--1---,--1---,--1---1 --- •-

;; I I /1 I }l'-'7 1•~-,-dN,~;j ,, I I r I ,----,-.-.-•-•->-•-- •- -•-

1---1 I I 1--1--1--1---,--,--,--,--,-- , --·-· 

1-1--1 •--1--1-- 1--1-,--,--

----------------+-------+----.+----.+------1----+---t------l 1----1--1-,--,--,-- ,-- ,--,--,--

----------------+------+--,-----t·----+------,1----1---• I I 1--1-1--1 1--•--•--•-- · • - - -• -- · , -

-----------t-----il----t----+----11---t--t-----t----1----1--,---+l-'--fl--•l--fl-41--41 1-l-,-•-•-•-

----------------+--------l-------f-----+------11----+---I I --l--1--1--1-1--,--,-- , - - ,-- •-- •--•---

Special l11s1nic1io11s /C<1111111 c11 1s : 

FOR l.t\L/ON1\'/'0/ff l!St:· ON/.l' Sample Crnuli1ion Uprn1 necc ip1 : 1 

__ _. .. _ . . - . . -· --·· . ----·--------
1·,., ,. I I 

Container Types: TAT (Analylkal Turn Around Timd l'nsrnaliH Typ1·: 
II = Brass Tube Ci= (il.iss Jar 

C = Casscllc 
V = Voa Vial 

I ~ 2·1 li<HIIS 

:I_ I week 

() cc 01her 

2 = •1H lu••is 
•I = 2 weeks 

I ll!StH 5 N.,(JII 
A = I Li1er A111hc r 
P = l'olye1liylcne 
0 = 01hcr ______ _ 

SEND DOCIJMEN'ji~Tl< \[>I J\~) H EStJLt;s;ro: 

'
"ur, ,,11, "-

2. I IC'I 
·1.1t N1 H 

.i . N,111\· 

I, IINC ll llos , 

I N.,2\C H 
X ( lll u· r( ,) 

Projcci M,111ai:cr: _) 
1
' ' · l I ·· · - --- ...... 

Company : f':Ll>,fi'I /)//;, 1
.' ( ( ,;; ...-· ------------------·- · 

,'_.J)'J /tj j\ /)1)1 I J/ ."j),. (, 
Add1css: J,.;./ ,., : • • ..L_ ' 

T~/7f~ i/~71~:t- . ( ·\ ,-. -TT .. ------ ---
-------- r--,-~---- ------ - ,-~----~ - -cc.-

1'1,one : · _.· '.'- ' · I-.\\ I / / ; / ; / 
1 

I · ' / ' 1 

r ·-
, . .. . , t , , 11 



Chester LabNet 
A Recra Environmental Company 

Ship To: 

Acldn.:ss : 
i/ i 

·; 

3000 Tech Cenlor Dri110 
Monrooville. PA 15146 
Phone 412/825 -9617 
Fax 412/825-9727 

CIIAJN -()F-CUST()DY RE(~( )R)) 

Project Name: --------------­

Project Number: ---------------

Project Location: (Staie)_-,.-________ _ 

1-t IN / . .-\/10/l.l/'U/il" l i \/.' 0 1\'/ 1· 

I ~1hu1atrny P1l11,:r1U . 

kc ( 'hcsl Tc111p . 

C11s1rnly Seal l111ac1 : 

J 
l' .1r1· __ ! ,.i 

Sa111plcr Name (l'ri111) 
/}- :·(' I ) {JI' /:~ c/' :: A/ j ')(- S il!lltlhllC 

)/_;. 
/ ' I 
, /, ·/ ! . 

. ~-·:· .. ··-

Hclin411ishcd lly : 

HclinquishcJ By: 

Hclinquishcd By: 

/ 
-,--, 

'· '<,\), / 
Dalc/f'imc 

,,-· · 
Dalc/l'imc 

Da1c/l'i111c 

(-;,.,/ --1 j 1 
. /. \ · , . -, If:·> ' 

Hcccivcd [ly or ~1~LIHJjl u~;:,hip111c111/Sl1ip111c111 I.I) . 
) o . F t. ,.:-): 

Received fly or Mc1h0<l o7Shipmc111/Ship111c111 ID. 

l{cccivc, l lly or Mc1l1od of Ship111c111/Sliip111c111 I.D. 

l).,1c /1'1111r 

Da1c/l'i111c 

l)J1c/f'i111c 

s.r'J:~~l):~\~\'"1 1,evc1 or QC ANA I 1YS ES R EQ U ES'l'EI > 
. ·:- l'i' 

D l{c1um 10 Sile Wri1e in ~ c·, \)" ,::.~ ~· r''· ·-~ 

D 
. - _)·• ''\) ,") ,- >·/ •' I , , .. 

; ·. ,, '( 
L1h\lralury S1a11JarJ Analysis Mclhod ') IJ ·. ..__- ~~ -~ '"'- . '\ .' ·'1 ·. 

D o,1ocr SAMPLE INFORMATION ((\ :{· /~ ·~.· ?~ :-i. ' ' •. , ,' :· /; I ,:-· 
----------,-....J..---,.---.----.------.:........--,,-------r----.-----,,.----1 ~ b ii -:...·, .:.·. i' :'· ', ' ' ' ) I I I 

I Con1aincr(s) I Ma1rix I l11cs. I I(\.\ ~- '-··..: .. :· -; . , , ' <:') "l '. · __ l Collcc1ioo I Colleclion Dcscri 1io11 Con1ain< 
" I II I ·1· I I ~ - ) ':l .~ " . ' ' . l . 

1 I I l' · - ·'1 ypc Tv1>c Type TAT j . .. '{ -~ ,_J I- :~ ' 1, I - ~ I - . 
,_, -;17-7----7'-:J - ··-•---

·· • ·- · I -·-

' . (1 . • 1.:,/\ 
I.ah ID I ' Dale Time l~>Calor Dcp1h ." ., Type I Typ~ I ' 

1, . 1. i .. , I 1.1·i . > /',, .-... ( ,.1i1 ( i (-,'' j .. , (..,- )tl'.): 1\,,11 ,., I .. I ~ 1-- . h:-. 1· .; 
, . / . f,) I, ,,, l:, '.., [) .. I j F. 

"'--,------+----+----+----+----+.:...._~-,-fir.- f - -
11 l•t ,', I, () (; i:~ I ~ ---r, 

'

,· ; I' ., R '_:f.l - 11 !.· 
. ~/) -· ii (j, 

·<11 - 1 uA 
~:!j -- /,1{~ 

I I 

I i I I. I • ·_ ' / , t , ' J- ' ... (,- I ,_ 

/, I 17!11 I, (:!·(/' . J G· ' I L: 

/ 1 I 17 fu I I 1_/ ..j . J .2 {r I . i I 

-----------+-----t----1-----t-----1----1----t-----t-l----tl---·t----+-I 1----1---1----1--l-1--1--I-•-•- - -

----------------1-------+----+----+------ll-------i---~------ll-----l 1---1-- 1 1---1---J----I-- •--•--•-- • --•--

---------------+------+----+----+------ll-----+---~1------lli-----1-----ll------lf--+---l--i--l---l--•--•--•--•--•-- •--•---

S11Cci :1I l11s1111 <..1 i, n1s /Coi11111c111 s: 

FON L\/IOR,\'l'ORY USE ONLI' Sample C,mdi1io11 IJprn, Hccc ip1 : ----------------

--------- ·--- -·-- ----- ·· · 

Container Types: 
II = Brass Tuhc 

A = I l.i1cr Amhcr 

I'= l'olyi:1 hylc11c 

G = Cilass la, 

C = Casscllc 

V = Voa Viill 

TAT (Analytiral Turn Aro11111I Time) 
I = 2·1 h,aus 

:J '" I week 
ti '" Other 

2 .c 018 hu11s 

4=2wcds 

0 = 01hcr ______ _ 

SEND DOCUMENTATION AND l<l:Slll.TS TO: 

f 
I ' ' • 

l',oj.:l"I l-,l:,11;ii;c1 : _ ,: I )!~ '/ H- / 'i't { r-, ) / •f ~ ' ) 1 / · •I ' Co111pa11y : __ l · l ·. i J".J. • ,'( · ;-:, f J. 
Jl 

Add1css : (-, --;" .' (,,;' ,j/) !~(ll/i' / ), , ( 
----,---- .- ·---r··------71 ---- - -- - .... ___ -- ··· -·-
1 ,,· ., /tr!'.f-'., 1-°f. )t , /.·! ''/' .. ! 

l'hwu: : :\'.., l .'t .j ( __ )_·;. ( -~,'; ' 1',\X · 11 ·' , i - ) ; . - . -

l'rtSl'l'l'alin Typ1·: 
I. I IJSI H 5 N"OII 

l . llCI Ii IINIJ! I>", 
l II NII l / N.,!\I H 

4 Nwc X I Ill.-,/,) 



Chester LabNet 
A Reem Environmental Company 

Ship Tu: 

,\ddrcss: 

S:unplcr Name (1'1in1) 

l{eh11411ished ll y: 

r: . ,,, ·, 

/ 

·, 

i -· fJ l1 i\ 

:.lOOO Tlld1 Center Drive 
Monroovillo, PA 15146 
Phone 4 12/825-9617 
Fa x 412/825 9727 

/".' .:: 

.,., 

l '.•r ·· 

Cl·IAIN-()F-Cl.lST()DY REC())~)) 

Projct:t Name:· \.:... / 11\ ;·,: /(,ii//! 1 . •, \' FOi/ 1 .. \/ltl//.\TU/!1 / 1\ / .· ii .\"/ I 

Project N11111her: 

Projct:t Lorntion; (State) i'd' (./. '' (.J 1\J 

Signature I 

/ , .. 

I ~1ho1a1ury 1'1u1n 11/ . 

k,: ('111: ~1 Tnnp 

( ·u,1ody Seal hH•• I: 

,·,·1 11 ··, / l ' . 1· ·· / · 
-' ,lr/ P'j ' 1 • . ·, ·:/<1 1. 1 I , . ( . 

(_, ' ,· I 

.. , 

------- -- -- -
lhte/l'imc / Received lly Of Method of Sl1ip111c111/Ship111c111 I.D. J).,1c/1"111u· 

Hdinquislicd lly: Date/rime lk1·c1vcd lly or Mcrhod of Sl1ip111rn1/Ship1111·111 I D. I >.,11-/1"1111,· 

Rcli11q11i,hcd lly: 

Sai1111le Dis1•1sal 
(c ,ee k one) 

D Return 10 Sue 

D f.,.h,iratory StanJarJ 

D Other 

Sample ID 
Number 

Level of QC 

1 ... h If) . 

Datc/l'ime l{eceivcd Jly or Method of Ship,11c11t/Ship111e11t t"n I ).,11-/1"1111c 

Write in ..... 
Analysis Method 

\-.ti 
) ~ 
,.I 

l; 

ANALY~FS tiFQlJESTEI> 
,·. ,..... .., ' , .· 

I ">.J r~- ·· J 
"J 

r, ~~l ~ -' - L J# J • , \ ~ LJ 
., ,!.' ' ;J '. r ~ ,.J. ; If : I I , >" 

\~ ) :., f) . . I 

SAMPLE INFORMATION -~ -; ·:~ .~. :~ '~ t '-; '. '. / > I 
Mattix 
Type I I I . I I I , , ' ,... ~ ... .IC. , ' • . . ; , . 

l 
.. . . ) 1t11x Pres. ~ -r (.) .... ,. ' . ' I j . ' ; ' ' ',, , I _. ype _ Type p .,. C, ~._: ,, :t. ~ ~1• :-1. I',.., ,:\> '_\ , ~ /1 I · · · 

-. ---l!-------l-----ll---. ~-.,---1----11---.:...-, --,-,-l----. -ll---''-· 
1- 2-.,1r. r,l ./\J,1/ ,:f'. /./11 .'tt . /d/,> i .,r. 1.1, .. .:... __t!_v,r111., 1.>,\\1;H·

11 
___ 

1
_ 

1
_

1
_

1
_

1
_

1
_

1 
_ _ 

1 
_ _ 

1
_

1 
_ _ _ 

1 
__ _ 

1 
__ _ 

1 
__ _ 

1 
_ _ , 

---I v--.~ .. c:. 

·:..' :) -•j,A 1 /7?n ~::...'ll /)Li,'· .J. (.;. ,J.tJ,,..,. -
;,~ . -· t 

.!I ,;I ,/I i ·-. n- ·1 f~ '' l 7 ;.',) ,·1 ·\l t, L, · I\,, ,J (, (Joi 1.1 
----------li-----f----1---'-------11-"---''- ---f---'-"---l------'---ll----l--1-1-1-1-•-•-•--

I'. Lj 
J; ' ·-- r 

I 
· · r _____ , •-- - - •--•--•-- •--•--•--•·- - • -- ·· 

f- I I l--1--,--,--,--,--,--,- I. 
-l-f-t--t-t-1-1- t - · 1- · l - l - j- -· 

-----------t-----11----f----+----11 1-t .f I I I 1-1-1-l----!-1-1-1--1- 1- 1-1 -- ,--

! 

I t I I I 1-1--t-~;=;=;=;- r 
\ 

Special l11stmc1io11s/C11111111ents : 

FON l.l\!ION1\UJNl' /IS/:" ONI.Y Sample C1111di1io11 llp,w1 l<ei:cipt : 1 

Container Types: TAT (Analyliral Turn Arouncl Time) 
II '-' 11,ass Tuhc 
A = I Liter A111her 
I'= Polyethylene 

( i - ( ili1ss Ju, 
C = Cassellc 
V = Vua Vial 

0 = Other ______ _ 

I ..c "l·I l11•11s 

] :, I wed 

O ..c Other 

SEND DOCIJMENTATION ANI> HESIJI.TS TO: 

1'111ject M;i11agcr: fl... >H ( , ~t l]l 

"l ~ ·IK 111•11> 
•I~ 2 weds 

l'rnc·nalirr Typi-: 
l 112\l l l \ N.,1111 
"l I 11"1 I , IIN< JI I J" ' 

II N<>I / N.02\111 
4. N,.,e K 1111,u (,) 

Compa11y : ft Ll,;/ (') ,'.\,··.Ji 1-I i-, ' 1 l. ·--·····-- ·-·-·- -·-
Add, ess: () ~- -) P./l/.f1•\ •l 1< --, ' . 

' :._ \. r, ,· , 11 · j.i ,, ,. 11 ~ ·--- --· ··-·· It" \ I . ' 

l'l11111c : I ii) /', J .; . ,. l 
' ' l ',\X '. '~L~:!i~~~:? .. 



Chester LabNet 
A Recra Environmental Company 

Ship To: 

Addn:ss: 

::WOO Tech CentCJr Drivu 
Monroeville, PA 15146 
Phone 412/825-9617 
Fax 412/825-9727 

S,1111plcrNa111e(l'1i111) l)A\J/f\ (,._.J' /2"1 () S uN--\ ·G.,(;_ 
Hclin,piishcJ fly: / ,, 

Hclinquished fly: 

HdinguishcJ lly: 

Samf,le DiSJ">Sal 
(c ,eek one) I.eve! of QC 

D Return 10 Sire 

D Lahora1ory Standard 

ClIAIN-()F-ClJST()DY REC< >RD 
Project Name: /( ,tN / '•:, / ( i,/r-: .e, ·,( 
Project Number: -------------

FUii L\J/0/1.\ /()//)' I ' .\I.'//.\'/ I 

1·.,,·,· ! ... 1 

Project Location: (State) t...J I:<-.<. ,1-.1t. 1"1 
--1 

I ..:d,ur..iloiy Ph)Jt.:l"IU · 

kc Chesl Temp. 

C'11s1u,ly Scul 1111.0.-1: ------ ----· ---- ---- --

Sigualluc t.. / ' { 
.' ', 'f''f/11 (1 · )1' 

'1 : f / I < ,I I / 1' I / 1·. 

Da1e/l'i111c lk<:eived lly or Method of Ship111e111/Ship111e11l I.I). Jh1i:,'1'1111c 

Daic/l'imc Received fly or Method of Ship111cn1/Ship111c11l I.I) J) ,,1c/1'1111c 

Da1e/l'imc Received lly or Me1l1od of Shipme111/Ship111e111 I.I) J).,1.:/J'i,11e 

'" ANALYSES UE()lJESTEI> 
I . < 

Wrilein ..... ' ~ l""l . 

' ' ..!. ' 
Analysis Mcrhod (~ 1/:. , __ 

0 Other SAMPLE INFOUMATION "' 1 . ! ! 
'•. 

-- i"' / 
Sample ID Collectioo Collection Dcscriniion Conraincr(s) Matrix l'rcs. :l' " , 

Number Lab ID Da1c: Time l..ocu1or Depth # Type Type Type TA'[_ ,;! .-.I ~ .~ ~-.. - - - - - -- - - ---- - - ----

l:,;iv I/'.(., -,~iK /;.) l,/cufil I Js-·;- ,~ ...,~ ',, .... , r. A.Jr ,\)P) .A/I i\ lo t,t,.4 t.-.,...:_ '-175 c) v' v' ./ 
I 

Lf/;i A7n L-1 f'--· 
- -- - - - · -- - -- ---· ---- ·- ··· 

s·w--·7 II 15°"~0 l}~\.lll<>i.!\ Su~F II 0 ,( ,/ 
, 

. _,) V -- - - - - - - --~ 

-- - - - - -

- ·- - --

-- - · - - --

-- - -- - - - --

- - - - - - · - -

- - -- - - - -- --

- - - - - - - - - -- --· --- -

S1x.:t:ial l11s1nic1i,u1s/C, 1111111c111 s: Container Types: TAT (A11:1lyliral Turn Around Time) l'nwnalil'c Typ1·: 

II = Brass Tube (i = <,Jass Jar I = 24 hc•1rs 2 "•ll! l11•11s I 112SC l-1 ) NJI JI I 
A= I lj1cr Amber C = Casscllc J = I week ,t "2 weds 2. 11<'1 r, IINC ll fl, , , 
I'= Polye1hylcnc V = Voa Viill 0" Ocher A.<: ( ·'\~A',,, !-ii) 1. IIN()I I N.i'!SI JI 

() = 01hcr 1 '>";'\ .-~ L ,,•)• : r,u~. · / (' Ni l" ·' • • -t N11m: X I >ii,.·,( , ) 

!-"OR lAl/OR,\'/0/:1' l!SF. ONLY Sample Cou,li1ion Upon l{cccip1: .SEND DOCUMENTATION AND l{ESIII.TS TO: 

1'1ojcct Manager: f<DB <;1\t\ rrll_ ___________ ______ , 
·---- . . . 

Company: i='LUJK, /) ,.~ 1\J/ £.L r:--,r_ 
···-- ---· - --· --- . 

Address: ~, 3 7 B,f. •t(, 
--- ----·-· ·-· - -- -- . . . · -

r-:·,,n· /'17,(. 0ui!{.U .J_Q__J:.:; iL:!_ _______ __ . __ _ 

----------· 
'f) ~ C .:t 'I I ·,;,· ·,c .. , i 1 ·--l'l11>11l:: _<llJ_/ __ --=---.:::_.!_....: '. ~2 . l·o\X : ___ __ .:::_ _____ :___ _____ :_ _. '. . _ 
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Chester LabNet 
A. Recra En~1~onmental Company 

Sliib To: /-<-(l,c),) q_ ,~ 
Address : ----·---. 

3000 Tuch Ct:111<:r Drive 
Monroeville. PA 15146 
Phone 4 12/825-9617 
Fax 412/825-9727 

Sampler Name (l'rin1) f)i.1 lii(,) lyJ. (}::pS-(_)N"'-~J:-
Relinquished By: /<..· t-· '<. __ _ 
Relinquished lly: 

Hdi1111uished lly: 

Sumrk J)isf><>Sal 
(c 1eck one) Level of QC 

D Rc1um 10 Si1c 

D L,bora1ory S1andard 

.. : 

ClI AIN-()F-ClJST() DY REC<>RD 
Project Name: Ku('/';; /<'(, / <;(;pf .,f1{J/( Fl IN l.tl/101( ,\ftJ/lr / ISi.' I J,\'/)' 

Project Number: 

Signulurc 

---------- -
/,.._)/~(,J,;v(;I\J 

I -'>hu1a1my 1'1ojn 1U : 

kc ( 'hcsl Tnnp. 

Cusio,ly Seal l111an : 

Daic/l'imc / ,,1 . ~:, c.LYJ/ 1(~ v · . 
Received By or Me1ho,I of Shipmcn1/Shipme111 J.J) . 

, • .,_, j :-Y. {/ [,t' 

Da1c/l'imc Received lly or Me1l1od of Shipmen1/Ship111en1 I.D. 

Da1c/l'i111c llcccivcd By or Mc1hod of Ship111en1/Sl1ip111e111 1.D. 

J),,1c/1'1111c 

J)J1../1'1111c 

n.,1,·/1'1111c 

i ·. ,r,· .... 1 l" -.--1_ 

ANALYSES REQUESTED 
<) * -· -G 

Wri1e in ._ J CL s •.) ·, . ' ~ bl 
Analysis lvle1h1xl (k::..a . ,_ 

2_ +' "-.:_ N 

D 01hcr 
\P ' <-',t < ... 

SAMPLE INFOR MATION fv\ '.::.' \I; v v 1..,-. 

C<::> ·:< -=-< i .I -;: 
Con1ainc1(s) 

.., ... ,,. ~ ··, -
Sample ID Cotlec1io11 Collection Descrin1ion Mairix Pres. :r 'j ~- I .., ~ ~ 

<( '"' V\ - -..: 
Numb,:r I.ab II) Dale Time l..ocu1or Dcpih # Type Type Type TAT ci:: <!.. ~I- <;£ ~ <. . t 

SD - 1c;-A b · 11 -1(, 13JO t(.)1~ .... (-' /) f.l'fb.l'' l G- }fh1~i;u1 L./ () ,j ~-5 ;17- -------
S.f) - ,s· e ,, 1310 ,, b II~- ~i.. D- ,, 'l I/ 

":; [) -· JL/ A /1 1705' I. ()1:i,b'' :t. c- ,, 
'-I " J J J J .j ../ - - - · - · 

s () - / y e., II !7,J .,- ,, h''+- .)_. G-- ,, 1./ ,, 
J :!, .:L J J ::L - -= ---- ---

SO ·- ILi ('\ [Jur ,, j"70) I, oit>t'' I G- , , 
Lf /I / j J j .J 

~·o - 1L1 B nup , , poS- J .J J 
f--- - >--- - - - - -,, h'' -r ' r;.- It <-I ,, ,J J - - - --

l~A C- ./ J -;0 -- It ::.,oou 1, ()TTi>(/' ' /1 L/ ,,. \) J J Ii -co .. ) D G- J .J J v " 
- - >--- -., . -. I_) JI )o;io ,, (-:, ,, ,.. 2. ,, Lf I; J 

(,l) - 13 / , M'~/rv,~D I, .:>oo) 1, o r,)t1 '' I G- /, lJ ,. v .J ,/ .,/ J 
( ()-1] .b "' ')t· <:' D 

,. 7 J rv - - - - - ·- - --· 
/ I )00D ,, 0''~ ' G-· /I lf ,/ v 

S1x:c i;1I l11 s1 n1L.:1i, J11s/C:,.111111c111 s: Cont.1incr Types: TAT (Anal)·liral Turn Around Tirnc) l'nsn,·alin Typ1·: 

II = Brass Tube (i = (ilass Jar I = 24 h1•1rs 2 = 48 htMII S J. IJ'l'i l~I 5 N,,011 
A = I l.i1cr Amhcr C = Casscllc 3 " I week 4 = 2 weeks 2 11<:J t, IINOI l l11, 
P cc l'ulye1hylc11c V " Voa Vial II cc (hhcr \ Ll~ / l_.'l , ' ,. ,·l,<./' • I II NOI '/ N,, .'.\ l>I 
0 = 01her 4. Norn: K , lllic ,i ~) 

FO R l.J\l/OR!\'J'ORY USE ONLY Sample Condi1ion Up,M1 Rcccipi: SEND DOCUMENTATION AND IU:.SI Jl.T.S TO: 

Pmjccl l'vbna1:ci: (<, >~ ()'h,,/< ----------·-----------·---··- . 
Cu111pa11 y: r {_ c..4:J,(' o ,1,..__,, !; l 1 ...• , f 

-·- ·- - · - - ---
Ad.tress: lJ1 B..-t/ ) !J!':,(i( I< / il./.l .. , 

- ---··- . . -
J.- ·1,, ".r f ,ri <',P, 1 / (1,/ , /'·' / '· / / ) 

- i, ,j l] i f . <~ - , 
... _ ___________ _____ ---·-·· --· ·- - · . .. .. . . 

Plume: _ ' 1 - ' · • ' ·- _ . _ h\ \ . 
l , /) /. \' • • { t - ).,' I ,;· - . 

--·- -- ... ·---- -·-· . - - -------- -- - - -· ·. -· .... 



Chester LabNet 
A Recra Environmental Company 

Ship To: r, 
') 'l l-r: 1,1()\ !{: ~ 

3000 Tech Center Drive 
Monrouville. PA 15146 
Phono 412/825-9617 
Fax 4 12/825-9727 

.-\ddrcss: ----------------------

CIIAIN-()F-ClJST()DY REC<)RD 

I
). f_ . •)1'1/:/( ,,,- ''"f', 
fOJCCI Name: I 0 / /-/ / -...u, 4- (c.fl 

Project Number: ----~------
Pm jct: I I .m;a1ion : (S1a1e) £.;> I (cu/vJi Al 

I' ·' .--,-·1------

/"Ok l .. ·\IION.\10/il " /1.\J." 1 >.\'/ I" 

I a,l>oratory l'roJt:L t~ : 

kc !'hcst Tc,np -------· ···-- ------·-
( ·us1ody Sc ,11 1111.u I. 

1·.1rl· . ___ . \d 

S.unplcr N,unc (Print) 
f) , J !) r ~ P(· . ·..) /\ . .e -·b .. - ....... 1 ..1 ·:. '. • . 1/ e'/, / . , _ 

... ;- \) t l-" J j ('1 ' ·~ J/ ' , .. ) ' 1 ,/ .• . ~/ .. . ;.( 
HclinquishcJ lly : I _/. , ~ _',c'. , ) . . . . _/ -;;rtc/l'i,M.' / ,) 11.,-,; ") .: -;-)"/ / /)~{\:cwvcd ~~ ,>r M~1h1><l .vf Shi\>111e11t/Ship1nrnt II) 

I/' . . .!', ·" - j.. - ~ : ; . q •/\_ ..• . /( (} · •. . . · -~..rr , flJ' (j ~ .. , .. • /j · ..;,J.(..I' · ' 
J).1tc/1"1111r 

l{clinq11ishcd lly : Datc/l'imc f{c<:civcd By or Mc1hod of Ship111e11t/Ship111rnt I.I) J).,1t:/1"1111c 

Hcli114uishcJ By : Datc/l'itnc Rcnivcd Ily or Method of Ship111c11t/Ship1nrnt f.J) J).11c/1"1111c 

Saml'lc Disposal 
l.cvel of QC ANALYSES UE()lJESTEI> (c ,c,1 one) r-, 

D Rc111m tu Sile 
,,. t 

Wri1cin ~ ,) \ ·, ~li'f-
0 I .a l>ora1,1ry Stand.mt 

Analysis Mcahod ~ ':-...-. .• I\, 
.. ' V'> ::,ll' D ot1ic, SAMPLE INFOUMATJON \..:, '... .::: 

-... 1 ' 
Cn11tai11er(s) + -?. :'.~! ._ 

Sample 11) Collc1:1i,w1 Collccti,wi Descriution Malri~ Pres. ;f :} ·;,.-
N11111hcr I.ah ID Date Ti111c Locator Dcpah u Type Type Type TAT 

·~-~ ..:;~ - \::_r: 
Lt/ 'J "liJ L~/("" 7 v 7 ·- -- - - ·- - - - --- --- ---·-

s v.1 ·--11 ( ... ,, c~ ft .; ... t'I.A!/f /1{) t-J!A l.c,m~(l 0 V 

- - -- - · - · -- --··-· . 

f--- - -- - - -- - ---· 

- - - - --· - ---

- -- - - - ---

- - - -- - - ·· ·----- -·- - - ·· 

- - -- - - - --· ··--·---

- - - -- - - - --- -- -· .. - -- - -

- - -- - - - -- - · -- - - ·· ··-

Special l11stmuions/Co1111ne11ts: Container Types: TAT (Analyliral Turn Around Time) l'rrsnvafin Typl': 
ll = Brass Tuhe (i = (,lass hr I = 24 h,•1rs 2 '-' 48 lu•us I I US< ).1 S NaOII 
A = I Liter Amhcr C = Cissclle ) = I week 4/J/• '~ti\s l ,/ 2. I l("J t, II NO 11 >" ' 
I'= l'olycthykue V ·· y,ia/lt'I 0 ~ <l1l,c1 \ .t;4. i,·., I ( ' I II NO I I N.,!\1 II 

) "' l) ,"i • . 
0 = Other ' ' " ~' · '> ' 4 N11111.: X I l1lon( ,) 

FON I..A/JON!\"f'ONl' US/:' ONL.Y Sample Co111Ii1ion Upon ltcccipt: SEND DOCIJMENT~'ION AND RESIJl.TS TO: 
· {!,, ~>', 1TH 

P1o_J1Tt M,111,11:"r- ----7 -·-·-· ···---· .., -\J ____ ·-·--·-··--··- . --·-·-· .. 
. '- u:.~ Y\~, V/f L (.. .. -

~';•:•P""Y' b 1'7 f,PA Mt'(ti -;'\ '-)/--------- ----------·- -···· ·- .... 
, , rcss: · 

iG / 1'.) r1 rrr~ 11.lJt~tll 1 p ,1 1'", )T7 ----·---- ·-- --- .. -
, I 

' , u IS (• ~- l' < u 
----- ,-;-----,-- - r~ ·--·- - -- -- . -- - . 

Plume ; I' ,\\ __ 'J..'..~_!_- ~j_ 'I __ _ \ 'I_, _ _ - ·----·--- ---
\\'hilt· - ( "lh·11t ( ';111 .11) - I ;d,ur ;dur,· l' 111k I 11 1,1 



Chester LabNet 
A Recra Environmental Company 

Ship To: 

Address: 

3000 Toch Cenlur Drive 
Munrouville. PA 15146 
Phone 4 12/825-9617 
Fax 412/825-9727 

Sa111plcr Na111c (l'ri111) /l,q V VJ w. /h·P.t ... ·\J/)(:f.. 
' . . . 

l(clinyui shcd lly: I ! ]1 I .· 

CI-IAIN-()F-CUST()DY REC<> RI> 
Project Name: k _ 1 /1/ t;__.:) J- (J l:J/r,~J ,._,/ 

Project Number: -----------
Pro j cc t Location: (S1a1e) / 1~ -' \(,_1/v(~,v 

Sii:uaturc / 1 / . ' . ··1/~_// .. . ~ ... ·.' . 
· L._' . •. .. 17" I ••. 

FOi/ /.,\/ltll/ . \ ///// )' / IS ie ti .\'/ I 

I .ahoratory l'rnvnU. 

Ic e Chcsl Trn1p. 

c·uundy Seal l111je1 : 

ll.11 .-/ 1"1111,· 

"' 

I .· _), ·: , i. i. .' . 
. . ., J~ , .·· ,' . . ( 

Datc/l'i,nc / j 1 .0!_ < f'.,y. c.. 
/ .l _ ,,y, 1~) · 

Received lly or Jtlsiliod "'-~!•ip111en1/Ship111en1 I I) 
-., . ·) f - f · (J .! V 

Hclinquishcd By: 

l<clinquishcJ By: 

Sample Disposal 
(d,cck one) 

D Re111m 10 Sile 

D Lihoratory S1andarJ 

D 01her 

Da1c/l'in1c 

Dalc/f'imc 

Level of QC 

SAMPLE INFOUMATION 

l>.,1 .-/ 1"11111: 

Received By or Mc1hod of Ship111c111/Sliip111c111 J I) . 1l.,1rff1111c 

ANALYSES REOllESTED ... 
W1i1cin ..... 

Analysis Method 

0 

Lt! l': ~ 
(\J iJ .'.:..:i ~l 
~ t-;~ V' °::', , 
-:; ?b '::; ~ 
.:'· 1 -::-:. ' . . . \ . I' -.,t -. - ,_ •\ 

· · illi I Collccuon Dcscrio1ion Contau.'er(s, ~ -•tnx . .'cs. ~ ~ "!/ .:, ~ 
Date I Time Locator Depth H fypc lypc lype TAT C:..c, Q __ "'-- ..:.I I--•-•-•-,- -•- •--

Collccti<lll 

I 
I 

Lah ID D 

1 Jlt;S"' rm--ofi./10 f'J/tt .i/1 A Jo 1,>Ar(K 4 / < CJ J J Ji--1-1---

, ~Jo 11 v-(/' l G- '>f/)jl\.1>.,, Y 11 ~ _ 1-i--

1c11r; II l'4A 4/J.. ,~lo t,.:A)!i<- 4/c; 11 ~171,~-~-l--,- ,-•---
lc/lq- ,1 N/4 :lj\ A-/o /1 11 I/ ~1---1---1-•-•- •--•-•-- -

·. ·; .. · 

L-11 .i;t:, I 
II I 3 \ . 

/I I lq 
/I I (/ 

---------------+------f----~-----+------+----1-- J __ ...__l---l--l--1----4-- 1--1--1--,--,-,_--

---------------+-------f------J-----+------1----+---1------1-----1-----1-----1--1--1--1--1---l-- ,-- ,--,-- ,-- , - - •·-

------------t------+---·t----+----~ I I I I I I 1-1-l--,-,-•-

---------------+------f----~1------+------+---~---1-----~-----t----+-----1--+---l---+--+-~--1--1--1--1---1--1--,-- -

------------t------+---+-----+----+----+----1-----1----t----1·----t---,lt-~lt--t-l -+-I --,1--tl-1--l-1--1- 1-1----

Special lns1nic1io11s/Co111111c111s : 

FOR L,\BORATORl' USE ONLY Sample Con<lition Upon Rcu:ipt: I 

Conlaincr Types: 
II = Brass Tuhc c; = (ilass Jar 

I\ = I l .i1cr /\111hcr C = Casscllc 

I'= l'olyc1hylcne V = V(, Vial 
0=01hcr .?'lu,.., .A'U ,( 

TAT (Analytiral Turn Around Tirnr) 
I = 2·1 luaus 
] ~ I week 

0 '- Other 

2 ~ 48 hours 

4 = 1 weds 
y.J /,' .. -::;. .r· , . .i!_ 

SEND DOCUMENTATION AND RESIJI.TS TO: 

l'rojce1 Managei: /'<ob _y>I Ir/if-

l'rcs!'rvali1 r Typt· : 

I IU S<}I S N.,<lll 

2 11<"1 r, IIN<>II>" , 
l IIN<l! / N,!\IJI 

4. N,H1c X ll,lw,( , ) 

Co111pa11y: /<-L,0~ ,L)/-:)1, Jt (, ( ~ ~ ) ' -C 
,\ddrcss : {- ~~? /./J.<J ()If .'J/ / j \ , { ·---· ··-·· - -- . --

j:A ( >· (h< ( ,'7 ... 1/?1 ,t-l . 70_1 ~; / U-
-'-----"--- - -----~-- --------- ···-- · - ··· · · - ·-· ·-·- - -·-

1 J/ ). / I ) · :,, - C ~ I I 1 · , ' / · , / ( · I " - · , 1 / C l'lu>m: : . c , d .. • / ·' · · ' F,\ X. 1 , • · , , .-' • • -~ 

\\ ' l , ill· f "li1·111 < '.01.11 \ . I ;1h11r,du1 l· 1' 111~ It , I.I 
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RADIAN' 
INTc:~NATIONAL~ 

To: 

From: 

Date: 

Subject: 

Overview 

:Vlr. Rob Smith 
Fluor Daniel GTI 
637 Braddock Avenue 
East Pinsburgh, PA 1511:2 

Andrew Mehalko 
Radian International LLC 

February 16, 1997 

Data Validation of: 
Polynuclear Aromatic Hydrocarbons 
(PAHs) 
Phenols 
Pentachlorophenol and 2,3,4,6 and 2,-3,5,6-
Tetrachlorophenol 

Re: Beazer - Superior 

RECRA Labnet 
Job No.: 96-0743 

Sediment Samples: 

SD-IOA 
SD-11 B 

SD-I OB 
SD-12A 

SD-llA 
S0-12B 

This set of samples collected on June 12, l 996 and June 13, 1996 for the Beazer Superior site contains 
six (6) sediment samples. The samples were analyzed for polynuclear aromatic hydrocarbons (PAHs) 
and phenols by U.S. EPA SW-846 Methods 8310 and 8040, respectively. The samples were also 
analyzed for pentachlorophenol and 2,3,4,6 and 2,3,5,6-tetrachlorophenol by method Key 589. 

PGH- 97-.-\M- I 12 
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F :!8r..:ary l 6. l 997 
D -. age_ 

Summarv 

All compounds were successfully analyzed in all s::.mples. The analytical data were evaluated by the 
following quality assurance/quality com:-ol (QA/QC) parameters \1,·here applicable: technical holding 
times and preservation, initial and continuing caiibrations, system monitoring compound/surrogate 
spike recoveries, method blanks, laboratory comrol sample~ (LCSs), matrix spike/matrix spike 
duplicates (MS/MSDs), analytical sequence, compound identification and quamitation, and 
transcriotion. Validated samole analvsis results are listed on the attached Data Summary forms. 

4 • -

Areas of concern with respect to data quality and usability are discussed below. 

Major Issues 

KEY 589 PHENOLS 

The surrogate percent recoveries for 2,4,6-tribromophenol were less than ten percent in the original 
analyses of samples SD-12A, SD-12B, SD-1 lA, and SD-lOA. As a result, all positive sample values 
were qualified as estimated "J" while the non-detect results were rejected "R". 

Minor Issues 

PHENOLS 

The continuing calibration percent recoveries for 2,4-dinitrophenol run on July 10, 1996 were 
low. As a result, associated sample values were qualified as estimated "J" and "UJ" for positive · 
and non-detect results, respectively. 

The surrogate percent recovery for 2,4,6-tribromophenol in sample SD-lOA was high. As a 
result, positive values in this sample were qualified as estimated "J" while non-detect results were 
not impacted. 

The chromatogram for sample SD- I OA exhibited significant baseline rise which may have impacted 
compound quantitation. As a result, associated positive and non-detect results were qualified as 
estimated 'T' and "UJ'', respectively. 

PGH-97-AM- I l 2 
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Page 3 

KEY 589 PHENOLS 

The re-extractions for the samples SD-I 2A, SD-I 2B, SD-I! A, SD-I I B, and SD-I OA were perfonncd 
outside of holding time. As a result, all associated positive and non-detect results were qual ified as 
estimated "J" and "UJ'', respectively . 

The percent recoveries for pentachlorophenol and 2,3,4,6 and 2,3,5,6-tetrachlorophenol \.Vere outside 
control limits in many of the CCVs run on June 25, 1996 and July 3, 1996. As a result, when the CCV 
percent recoveries were high, associated positive sample results were qualified as estimated "J" \vhile 
non-detect results were not impacted. Furthermore, when the CCV percent recoveries were low 
associated positive and non-detect results were qualified as estimated "J" and "UJ", respectively . 

The percent recoveries for 2,3,4,6 and 2,3,5,6-tetrachlorophenol were low in the June 19, 1996 and 
June 29, 1996 laboratory control samples. In addition, the percent recovery for pentachlorophenol in 
the June 21, 1996 LCS was high. As a result, when the LCS percent recoveries were high, associated 
positive sample results were qualified as estimated 'T' while non-detect results were not impacted. 
Furthermore, when the LCS percent recoveries were low associated positive and non-detect results 
were qualified as estimated "r' and "UJ'', respectively. 

The surrogate percent recovery for 2,4,6-tribromophenol in the re-analyses of sample SD- l 2B was 
high. As a result, positive sample values were qualified as estimated "J" while non-detect results were 
not impacted . 

. The percent differences between the primary and_ confirmation column results exceeded 25 percent for 
all positive hits in samples SD-12A, SD-12B, and SD-lOA. As a result, these values were qualified 
as estimated "J". 

Note that only the best results from the original and re-analyses of the samples were reported in the 
validated data summary. 

Notes 

Note that several transcription errors were found in the reporting of the phenol and key 589 analytes. 
These were corrected in the validated data summary. 

Note that the case narrative stated that due to laboratory computer maintenance problems some 
confirmation data was missing from the data package although all positive hits were qualitatively 
confirmed either by second column GC or mass spectroscopy . 

PGH-97-AM- l 12 
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r :!bruary l 6, l 997 
P:ig~ .! 

Note that the GC/i'v'!S used for confirmation of ,he phenol compounds was not caiibrated for 1.6-
dichlorophenol and as such all positive hits and non-detect results that exhibited values greater than 
the detection limit on the quantitating column could not be confirmed. 

The surrogates diluted out of samples SD-12.-\. SD-128, SD-! !A, SD-118, and SD-108 in the 
ph.enols analyses. As a result, the exrracrion efficiency or matrix problems for these samples could not 
be evaluated. 

Note that MS/r.-1SD analyses were not performed \Vith this data package in any of the fractions. As 
a result, the samples could not be evaluated for this criteria. 

Note that the extraction log for the re-ex1raction of samples in the key 589 analyses was not provided 
with the data package. As a result, any problems associated with this extraction could not be 
evaluated. 

Note that due to a significant baseline rise and matrix interference in the original analysis of sample 
SD-I IB the re-analysis key 589 results were reported in the validated data summary. 

Note that several method blank and LCS surrogate percent recoveries were outside of control limits 
in the key 589 analyses. As the site sample surrogate percent recoveries were within control, except 
as noted above, no action was taken based on these exceedances. 

The surrogates diluted out of all samples in the PAH analyses. As a result, the extraction efficiency 
or matrix problems for these samples could not be evaluated. 

The data were reviewed according to the U.S. EPA's National Functional Guidelines for Organic Data 
Review (February, 1994): 

PGH-97-AM- l l 2 
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Information Regarding Report Content 

A ttachmems: 

1. Glossary of data qualifier codes. 
2. Data Summary. This may include: 

a) All positive results \Vith qualifier codes, if applicable; 
b) All estimated detection limits qualified with UJ. 

3. Appendix A - Results as Reported by the Laboratory. 
4. Appendix B - Support Documentation includes details to support the statements made in 

this report. 
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To: 

From: 

Date: 

Subject: 

Overview 

\,{r. Rob Smith 
Fluor Daniel GTI 
637 Braddock Avenue 
East Pittsburgh, PA I 5 l 12 

. .<\ndrew Mehalko 
Radian International LLC 

February 14, 1997 

Data Validation of: 
Polynuclear Aromatic Hydrocarbons 
(PAHs) 
Phenols 
Pentachlorophenol and 2,3,4,6 and 2,3~5,6-
Tetrachlorophenol 

Re: Beazer - Superior 

RECRA Labnet 
Job No.: 96-0739 

Sediment Samples: 

SD-9A 
SD-ISB 
SD-14A DUP 
SD-13B 

Equipment Rinsate Blank: 

Equipment Blank 

Field Duplicates: 

SD-9B 
SD-14A 
SD-14B DUP 

SD-15A 
SD-14B 
DS-13A 

Sample SD-14A DUP is a field duplicate of sample SD-14A. 
Sample SD-I 4B DUP is a field duplicate of sample SD-148. 

This set of samples collected on June l 0, 1996 and June 11, 1996 for the Beazer Superior site contains 
ten ( I 0) sediment samples, including two (2) field duplicate pairs, and one equipment rinsate blank. 
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The samples \Vere analyzed for polynuclear aromatic hydrocarbons (f~s) and phenols by L .S. E? . .\ 
S W-846 Methods 8310 and 8040, respectively. The samples were also analyzed for pentachlorophenol 
and 2,3,4,6 and 2,3,5,6-tetrachlorophenol by method Key 589. 

Summarv 

All compounds were successfully analyzed in all samples. The analytical data were evaluated by ,he 
following quality assurance/quality control (QNQC) parameters where applicable: technical holding 
times and preservation, initial and continuing calibrations, system monitoring compound/surrogate 
spike recoveries, method and field blanks, laboratory control samples (LCSs), matrix. spike/matrix 
spike duplicates (NfS/MSDs), field duplicates , analytical sequence, compound identification and 
quantitation, and transcription. Validated sample analysis results are listed on the attached Data 
Summary forms . Areas of concern with respect to data quality and usability are discussed below. 

Major Issues 

KEY 589 PHENOLS 

The surrogate percent recoveries for 2,4,6-tribromophenol were less than ten percent in the original 
analyses of all samples except SD-13B and the equipment blank. As a result, all positive sample 
values were qualified as estimated "J" while the non-detect results were rejected "R". 

M inor Issues 

PHENOLS 

A three point initial calibration for 4-nitrophenol was associated with the equipment rinsate blank 
instead of a 5 point initial calibration. as specified in the method. As a result, the value for this 
compound in this sample was qualified as estimated "UJ" as it was non-detect. 

The continuing calibration percent recoveries for 2,4-dinitrophenol run on July 10 , 1996 were 
low. As a result, all associated sample results were qualified as estimated "J" and "UJ' for positive 
and non-detect results, respectively. 

The continuing calibration percent recoveries for 3/4-methylphenol run on June 23, 1996 were 
high. As a result, positive values in the associated samples were qualified as estimated ·T' while 
non-detect results were not impacted . 
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The surrogate percent recoveries for 2,4,6-cribromophenol in sample SD-13B was high. ...\s 3. 

result, positive values in these samples were qualified as estimated "J" while non-detect results 
were not impacted . 

The percent reco very for 2,4-dinitrophenol in the aqueous LCSD was low. As a result, associated 
sample results were qualified as estimated 'T ' and "UJ" for positive and non-detect resi.lits, 
respective_ly . 

-. 
KEY 589 PHENOLS 

All the re-extractions for the samples under this job number were performed outside of holding time. 
As a result, all associated positive and non-detect results were qualified as estimated "J" and "LT', 
respectively. 

The percent recoveries for 2,3,4,6 and 2,3,5,6-tetrachlorophenol were low in the June 19, 1996 and 
June 29, 1996 laboratory conrrol samples. In addition, the percent recovery for pentachlorophenol in 
the June 21, 1996 LCS was high. As a result, when the LCS percent recoveries were high, associated 
positive sample results were qualified as estimated "I'' while non-detect results were not impacted. 
Furthermore, when the LCS percent recoveries were low, associated positive and non-detect results 
were qualified as estimated "J" and "UJ", respectively. 

The surrogate percent recoveries for 2,4,6-tribromophenol in the re-analyses of samples SD- l 4A, SD­
l 4B DUP, SD-14B, SD-15B, and SD-9B were low. As a result, these sample values were qualified 
as estimated "J" and "UJ" for positive and non-detect results, respectively . 

. Note that only the best results from the original and re-analyses of the samples were reported in the 
validated data summary. 

PAHs 

All the re-extractions for the samples under this job number were performed outside of holding time. 
As a result, all associated positive and non-detect results were qualified as estimated "J" and "UJ", 
respectively. 

An evaluation of the field duplicate sample results found them to be comparable with the 
exceptions of anthracene, benzo(a)anthracene. benzo(a)pyrene, and dibenzo(a,h)anthracene, in the 
field duplicate pair SD- I 4A and SD-I 4A DUP and benzo(a)anthracene, benzo(a)pyrene, 
benzo(b )fl uoranthene, benzo(k)fl uoranthene, chrysene, dibenzo( a,h)anthracene, fl uoranthe:ie, 
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indeno(l,2,3-cd)pyrene, and pyrene in the field d:.1plicate pair SD-14B and SD-14B DLTP. As a 
result, these values in these samples were qualified as estimated, "J" and "'UJ", for positive and 
non-detect results, respectively. Note that a control limit of+/- 2x the detection limit (DL) was 
used to evaluate the differences in the sample results when one or both of the values were less than 
5xDL, otherwise a relative percent difference (RPD) of 50 percent was applied. 

The chromatogram for sample SD-14A DUPRE exhibited significant baseline rise which may have 
impacted compound quantitation. As a result, associated positive and non-detect results were qualified 
as estimated "J" and "UJ'', respectively. 

A comparison between the original sample and reanalyses results showed several values to exceed 
control limits. As a result, these values were qualified as estimated "J" and "UJ" for positive and non­
detect results, respectively. Note that a control limit of+/- the detection limit (DL) was used co 
evaluate the differences in the sample results whe:i one or both of the values were less than 5xDL, 
otherwise a relative percent difference (RPD) of 35 percent was applied. 

Note that only the best results from the original and re-analyses of the samples were reported in the 
validated data summary. 

Notes 

Note that the CCV 4A03 I 74 run on July 10, 1996-associated with the phenols analyses was not 
provided. As a result, the associated samples could not be evaluated for this criteria. 

The surrogates diluted out of samples SD-13A and SD-l 5A in the phenols analyses. As a result, the 
extraction efficiency or matrix prc:,blems for these samples could not be evaluated. 

The SD- l 3A MS/MSD percent recoveries for 2,4-dinitrophenol and the RPDs between the MS!rv1SD 
percent recoveries for 2-chlorophenol, 2,4-dichlorophenol, and 2,4-dimethylphenol were outside 
control limits. In addition, the SD-l 3B MS!rv[SD percent recoveries for 4,6-dinitro-2-methylphenol 
and 4-nitrophenol were low. As action is not based on MS/MSD criteria alone, no action was taken. 

Note that confirmation column data was not provided with the data package for any of the analyses 
and therefore positive sample values and non-detect results which had values greater than the detection 
limit on the quantitating column could not be confirmed. 

Note that the CCV SAO 1224 run on June 21, 1996 associated with the key 589 analyses was not 
provided. As a result, the associated samples could not be evaluated for this criteria. 
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The S0- l 3A MSl1v!SD percent recoveries for 2,3 ,4,6 and 2,3 ,5,6-tetrachlorophenol and the SO-l38 
MSl1v1SD percent recoveries for pentachlorophenol and 2,3,4,6 and 2,3,5,6-tetrachlorophenol were 
outside control limits . As action is not based on MSl1v1SD criteria alone, no action was taken. 

Note that several method blank, LCS , and MS/NlSD surrogate percent recoveries were outside of 
control limits in the key 589 analyses. As the site sample surrogate percent recoveries were within 
control, except as noted above, no action was taken based on these exceedances. 

Note that all MSl1v1SD percent recoveries and several R.PDs between the MS/cvlSD percent recoveries 
were outside control limits in the PAH analyses due to the high dilution factors used. As such, the 
matrix effects could not be evaluated for this fraction. 

Note that the surrogate carbazole was not recovered in the original analyses for any samples except 
SD-l 3B and the equipment blank due to a laboratory spiking error. As the second surrogate 
benzo(e)pyrene was acceptable (except where it diluted out), no action was taken on the data. 

In addition, the surrogates diluted out of all samples except for SD-14B, SD-14B DUP, and the 
equipment blank in the P AH analyses. As a result, the extraction efficiency or matrix problems for 
these samples could not be evaluated. 

An evaluation of the field duplicate sample results found them to be comparable except as noted 
above. Note that a control limit of +/- 2xDL was used to evaluate the differences in the sample 
results when one or both of the values were less than 5xDL, otherwise a relative percent 
difference (RPD) of 50 percent was applied. 

The data were reviewed according to the U.S. EPA 's National Functional Guidelines for Organic Data 
Revie\v (February, 1994). 

Information Regarding Report Content 

Attachments: 

I. Glossary of data qualifier codes. 
2. Data ·summary. This may include: 

a) All positive results with qualifier codes, if applicable; 
b) All estimated detection limits qualified with UJ. 

3. Appendix A - Results as Reported by the Laboratory. 
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4. Appendix B - Support Documentation includes details to support the statements made in 
this report. 
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To: 

From: 

Date: 

Subject: 

Overview 

:'v1r. Rob Smith 
Fluor Daniel GTI 
637 Braddock Avenue 
East Pinsburg!1, PA 15112 

Andrew Mehalko 
Radian International LLC 

February 14, 1997 

Data Validation of: 
Polynuclear Aromatic Hydrocarbons 
(PAHs) 
Phenols 
Pentachlorophenol and 2,3,4,6 and 2,3,5,6-
Tetrachlorophenol 

Re: Beazer - Superior 

RECRA Labnet 
Job No.: 96-0748 

Sediment Samples: 

DB-I 

Equipment Rinsate Blank: 

Equipment Blank 

DB-2 

This set of samples collected on June 14, 1996 for the Beazer Superior site contains two (2) sediment 
samples and one (I) equipment rinsate blank. The samples were analyzed for polynuclear aromatic 
hydrocarbons (PAHs) and phenols by U.S. EPA SW-846 Methods 8310 and 8040, respectively. The 
samples were also analyzed for pentachlorophenol and 2,3,4,6 and 2,3,5,6-tetrachlorophenol by 
method Key 589. 
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Summarv 

All compounds were successfully analyzed in all samples. The analytical data were evaluated by the 
following quality assurance/quality control (QNQC) parameters where applicable: technical holding 
times and preservation, initial and continuing calibrations, system monitoring compound/surrogate 
spike recoveries, method and field blanks, laboratory control samples (LCSs), matrix spike/matrix 
spike duplicates (M~/MSDs), analytical sequence, compound identification and quantitation, and 
transcription. Validated sample analysis results are listed on the attached Data Summary forms . 
Areas of concern with respect to data.quality and usability are discussed below. 

Minor Issues 

PHENOLS 

The continuing calibration percent recoveries for 3/4-methylphenol run on June 23 , 1996 were 
high. As a result, associated positive values were qualified as estimated "J" while non-detect 
results were not impacted. 

The surrogate percent recoveries for 2,4,6-tribromophenol and 2-fluorophenol in the equipment 
blank were low. As a result, positive and non-detect results in this sample were qualified as estimated 
"J" and "UJ", respectively. 

KEY 589 PHENOLS 

The percent recoveries for pentachlorophenol and 2,3,4,6 and 2,3,5,6-tetrachlorophenol were high in 
the July 8, 1996 CCV. As a result, associated positive sample results were qualified as estimated "J" 
while non-detect results were not impacted. 

The percent recovery for pentachlorophenol in the June 21 , 1996 LCS was high. As a result, associated 
positive sample results were qualified as estimated "J" while non-detect results were not impacted. 
This LCS was only associated with the sediment samples. 

The percent difference between the primary and confirmation column results exceeded 25 percent for 
pentachlorophenol in samples 08-1 an 08-2. As a result, these values were qualified as estimated 
"' ] '' . 

Notes 
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Note that several transcription errors were found in the reporting of the key 539 anai~1es. T:iese were 
corrected in the validated data summary. 

\iote that the case narrative stated that due to laboratory computer maintenance problems some 
confirmation data associated with the phenols analyses was missing from the data package although 
all positive hits were qualitatively confirmed by mass spectroscopy. 

'Note that the GC/Tv1S used for confirmation of the phenol compounds was not calibrated fo r 2.6-
dichlorophenol and as such all positive hits and non-detect results that exhibited values greater than 
the detection limit on the quantitating column could not be confirmed. 

The surrogates diluted out of samples 08-1 and DB-2 in the phenols, key 589, and PA.H analyses . 
As a result, the extraction efficiency or matrix problems for these samples could not be evaluated. 

Note that MSl?v!SD analyses were not performed with this data package in any of the fractions. As 
a result, the samples could not be evaluated for this criteria. 

Note that confirmation data was not provided with the equipment blank in the phenols analyses . As 
a result, the reported non-detect results could not be confirmed. 

The data were reviewed according to the U.S. EPA's National Functional Guidelines for Ornanic Data 
Review (February, 1994). 

Information Regarding Report Content 

Attachments: 

I . Glossary of data qualifier codes. 
2. Data Summary. This may include: 

a) All positive results with qualifier codes, if applicable; 
b) All estimated detection limits qualified with UJ. 

3. Appendix A - Results as Reported by the Laboratory. 
4. Appendix B - Support Documentation includes details to support the statements made in 

this report. 
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To: 

From: 

Date: 

Subject: 

Overview 

Mr. Rob Smith 
Fluor Daniel GTl 
637 Braddock Avenue 
East Pinsburgh, PA 151 12 

Andrew Mehalko 
Radian International LLC 

February 16, 1997 

Data Validation of: 
Polynuclear Aromatic Hydrocarbons 
(PAHs) 
Phenols 
Pentachlorophenol and 2,3,4,6 and 2,3,5,6-
Tetrachlorophenol 

Re: Beazer - Superior 

RECRA Labnet 
Job No.: 96-0749 

Sediment Samples: 

SD-8A 
SD-SB 
SD-6A 

SD-8B 
SD-7A 
SD-6B 

S0-5A 
S0-7B 

This set of samples collected on June 13, 1996 for the Beazer Superior site contains eight (8) sediment 
samples. The samples were analyzed for polynuclear aromatic hydrocarbons (PAHs) and phenols by 
U.S. EPA SW-846 Methods 83 IO and 8040, respectively. The samples were also analyzed for 
pentachlorophenol and 2,3 ,4,6 and 2,3,5 ,6-tetrachlorophenol by method Key 589. 
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Summarv 

All compounds were successfully analyzed in all samples. The analytical data \.Vere evaluated by the 
following quality assurance/quality control (QA/QC) parameters \vhere applicable: technical holding 
times and preservation, initial and continuing calibrations, system monitoring compound/surrogate 
spike recoveries, method blanks, laboratory control samples (LCSs), matrix spike/matrix spike 
duplicates (NIS/MSDs), analytical sequence, compound identification and quamitation, and 
transcription. Validated sample analysis results are listed. on the attached Data Summary forms . 
. A..reas of concern with respect to data quality and usability are dtscuss·ed below. 

Minor Issues 

PHENOLS 

The surrogate percent recoveries for 2,4,6-tribromophenol in samples SD-SA and SD-7B were 
high. As a result, positive values in these samples were qualified as estimated "J" while non­
detect results were not impacted. 

KEY 589 PHENOLS 

The surrogate percent recoveries for 2,4,6-tribromophenol in samples SD-8A and SD-88 \Vere low. 
As a result, these sample values were qualified as estimated "J" and "UJ" for positive and non-detect 
results, respectively. · 

The percent recovery for pentachlorophenol in the laboratory control sample was high. As a result, 
associated positive sample values were qualified as estimated "J" while non-detect results were not 
impacted. 

Notes 

Note that all positive sample results that were presented below the reporting limit but above the 
instrument detection limit were qualified by the laboratory as estimated "J" as there is an unacceptable 
level of inaccuracy at these levels. 

Note that several transcription errors were found in the reporting of the PAH analytes. These were 
corrected in the validated data summary. 

Note that the case narrative stated that due to laboratory computer maintenance problems some 
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. 
confir.nation data was missing from the data package although all positive hits were quaiitatively 
confirmed either by second column GC or mass spectroscopy. 

The surrogates diluted out of samples SD-5B, SD-6A, SD-6B, SD-7A, SD-SA. and SD-88 in ,he 
phenols analyses. As a result, the extraction efficiency or matrix problems for these samples could no t 
be evaluated. 

The percent recovery for pentachlorophenol and 2,3,4,6 and 2,3,5,6-tetrachlorophenol in many of the 
key 589 confirmation column continuing calibrations were low. As all of the results were re?orted 
from the primary column, no action was taken. 

Note that MS/?vfSD analyses were not performed with the phenol, key 589, or PAH analyses. As a 
result, the samples could not be evaluated for this criteria. 

The surrogates diluted out of all samples in the P AH analyses. As a result, the extraction efficiency 
or matrix problems for these samples could not be evaluated. 

The data were reviewed according to the U.S. EPA's National Functional Guidelines for Or!Zanic Data 
Review (February, 1994). 

Information Regarding Report Content 

Attachments: 

I . Glossary of data qualifier codes. 
2 . Data Summary. This may include: 

a) All positive results with qualifier codes, if applicable; 
b) All estimated detection limits qualified with UJ. 

3. Appendix A - Results as Reported by the Laboratory. 
4. Appendix B - Support Documentation includes details to support the statements made in 

this report. 
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To: 

From: 

Date: 

Subject: 

Overview 

:v!r. Roo Smith 
Fluor Daniel GT! 
637 Braddock Avenue 
EJ.St Pittsburgh, PA. l 51 l 2 

Andrew Mehalko 
Radian International LLC 

February 16, 1997 

Data Validation of: 
Polynuclear Aromatic Hydrocarbons 
(PA.Hs) 
Semivolatile Organic Compounds 
(SVOCs) 
Pentachlorophenol and 2,3,4,6 and 2,3,5,6-
Tetrachlorophenol 

Re: Beazer - Superior 

RECRA Labnet 
Job Nos.: 96-0740, 96-0747, and 96-0750 

Surface ·water Samples: 

SW-7 
SW-11 
SW-6 

Equipment Rinsate Blank: 

Equipment Blank 

Field Duplicates: 

SW-8 
SW-11 DUP 
SW-5 

Sample SW-11 DUP is a field duplicate of sample SW-11. 

SW-9 
SW-10 

;,;._~ 

This set of samples collected on June 10, I 996 through June 13, 1996 for the Beazer Superior site 
contains eight (8) surface water samples, including one ( 1) field duplicate pair, and one ( 1) equipment 
rinsate blank. The samples were anal yzed for polynuclear aromatic hydrocarbons (PAHs) and semi-
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volatile organic compounds (SVOCs) by U.S. EPA SW-846 Methods 8310 and 3270, respectively . 
The samples \vere also analyzed for pentachlorophenol and 2,3,4,6 and 2,3,5,6-tetrachlorophenol by 
method Key 589. 

Summarv 

All compounds were successfully analyzed. The analytical data \Vere evaluated by the following 
quality assurance/quality conrrol (QNQC) parameters where applicable: technical holding times and 
preservation, GC/MS instrument performance checks, initial and continuing calibrations, system 
monitoring compound/surrogate spike recoveries, method and field blanks, laboratory control 
samples (LCSs), matrix spike/matrix spike duplicates (MS/MSDs), internal standard areas and 
retention times, field duplicates, analytical sequence, compound identification and quantitation, 
and transcription. Validated sample analysis results are listed on the attached Data Summary 
forms. Areas of concern with respect to data quality and usability are discussed below. 

Major Issues 

PAHs 

The surrogate carbazole was not recovered in the original analyses of samples S W-8 and SW-9 as well 
as the associated method blank and LCS/LCSD. As a result, all values in samples SW-8 and SW-9 
were rejected "R" as they were all non-detect. 

Minor Issues 

SVOCs 

The percent relative standard deviation between the initial calibration relative response factors for n­
nitroso-di-n-propylarnine in the calibration run on June 14, 1996 was outside control limits. As a 
result, all associated sample results were qualified as estimated, "J" and "UJ", for positive and non­
detect results, respectively. 

A comparison of the initial calibration mean RRFs and the continuing calibration RRFs for n­
nitroso-di-n-propy lamine, 4-nitroaniline, benzo(a)anthracene, and bis(2-ethylhexyl)phthalate on 
June 23, 1996 and · n-nitroso-di-n-propylamine, n-nitroso-di-methylamine, benzoic acid , 4-
chloroaniline, 3-nitroaniline, 2,4-dinitrophenol, 4-nitrophenol, 4-nitroaniline, and 3 ,3 ' -
dichlorobenzidine on June 28, 1996 yielded percent differences that exceeded control limits. As 
a result, all associated sample results were qualified as estimated, "J" and "'UJ"; for positive and 
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non-detect results, respectively. Note that while the percent differences for non-target compounds 
were outside concrol limits on June 28, 1996 no action was taken as the target compound percent 
differences were all in concrol except as noted above. 

Blank contamination was found for bis(2-ethylhexyl)phthalace (2.4 ug/L) in the equipmem rinsa te 
blank. As a result, sample values less than ten times the blank result were qualified as non-detect '·l./ 
as this is a common laboratory contaminant. Note chat when affected sample values were less than the 
reporting limit they were raised to the reporting limit before being qualified. 

PAHs 

The re-extractions of samples SW-9 and SW-8 were performed outside of holding time. As a result, 
all values in these re-extractions were qualified as estimated "J" and "UJ" for positive and non-detect 
results, respectively. 

The relative percent difference (RPO) between the June 19, 1996 LCS/LCSD percent recoveries for 
acenaphthene and naphthalene were outside control limits. As a result, associated sample results were 
qualified as estimated "J" and "UJ" for positive and non-detect results, respectively. 

Only the values from the re-extractions of samples SW-8 and SW-9 were reported on the validated 
data summary due to the surrogate problems with the original analyses. 

Notes 

Note that all positive sample results that were presented below the reporting limit but above the 
instrument detection limit were qualified by the laboratory as estimated "f' as there is an unacceptable 
level of inaccuracy at these levels. 

Note that several transcription errors were found in the reporting of the SVOC and PAH analytes. 
These were corrected in the validated data summary. 

Note that sample SW-5 was listed on two chain of custodies to be analyzed for the same parameters 
in this package. As the date of collection was the same for both sample collections there was no way 
to distinguish which sample was used for analysis. As no problems were reported , no action was 
taken. 
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Note that since no confirmation column data was provided \Vith the"Key 589 analyses the non-detect 
result for pentachlorophenol in sample SW-5 could not be confirmed as . it was greater than the 
detection limit on the primary column. All other sample results were non-detect on ,he primary 
column. 

In addition, note that the June 24, 1996 analysis run log associated with the key 539 analyses was not 
provided. As such, any problems associated with the runs performed on this day could not be 
evaluated. 

Note that only the low level Key 589 analyses results were reported by the laboratory. 

The laboratory did not provide percent recovery data for the June 17, 1996 and June 19, 1996 
laboratory control samples associated with the SVOCs. As the true values were not known the 
associated data could not be evaluated for these criteria. 

The MS/MSD percent recoveries and relative percent differences (RPDs) between .the MS/MSD 
percent recoveries for many compounds associated with the SVOC analyses were outside control 

. limits. As action is not based on MS/MSD criteria alone, none was taken. 

The laboratory did not provide percent recovery data for any continuing calibrations associated with 
the P AHs. As the true values were not known the associated data could not be evaluated for these 
criteria. 

In addition, note that all of the analysis run logs and several of the extraction logs associated with the 
P AH analyses were not provided. As such, any problems associated with the associated sample runs 
could not be evaluated. 

Note that the positive results for 2-methylnaphthalene and dibenzofuran in sample SW-6 were 
combined and reported as one value in the validated data summary as these compounds co-elute. 

The SW-5 matrix spike percent recoveries for pyrene and naphthalene associated with the PAH 
analyses were high. As action is not based on MS/MSD criteria alone, none ,vas taken. 

Note that compounds 1-methylnaphthalene and 2-methylnaphthalene/dibenzofuran were not present 
in the March 28, 1996 PAH initial calibration that was associated with the original analyse:,· of samples 
SW-8 and SW-9. As the reanalyses results were reported in the validated data summary and their 
associated initial calibration contained these compounds, no action was necessary. 

An evaluation of the field duplicate sample results found them to be comparable. Note that a 
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control limit of+ /- 2x the detection limit (DL) was used to evaluate the differences in the sample 
results when one or both of the values were less than 5x.DL, otherwise a relative percent 
difference (RPD) of 50 percent was applied. 

The data \Vere reviewed according to the U.S. EPA 's National Functional Guidelines for Ornanic Data 
Review (February, 1994). 

Information Regarding Report Content 

Attachments: 

I. Glossary of data qualifier codes. 
2. Data Summary. This may include: 

a) All positive results with qualifier codes, if applicable; 
b) All estimated detection limits qualified with UJ. 

3. Appendix A - Results as Reported by the Laboratory. 
4. Appendix B - Support Documentation includes details to support the statements made in 

this report. 
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