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EXECU'rlVE SQlKARY 

The Naval Industrial Reserve Ordnance Plant (NIROP) is located 1n 

an industrial area in th~ northern portion of the Minneapolis/St. Paul 

Metropolitan Area Within the city limits of Fridley, Minnesota. 

Advanced naval weapons systems are designed and manufactured at the 

NIROP. The northern portion of the facility is government-owned and 

operated by a private contractor (FMC), and the remainder of the 

facility is owned independently by FMC:. 

The most significant natural resource near the facility is the 

Mississippi River. The City of Minneapolis water supply intake in :the 

Mississippi River is less than. one mile downst'l'eam Drom the NIROP. .A 

portion of the Anoka County Isiands of Peace Missis,sippi Riverfront Park 

is located west of the NIROP adjacent to the river • 

Ground water use in the vicinity of the NIROP consists primarUy o'f 

high capacity ind'ustrial production wells completed in the Prairie du 

Chien/Jordan (PCJ) a-qu:;1!fer system.. The City of Fridley also maintains a 

backup well f':iinished in. the PC:J' immediately north of the NIROP. 

1» futghly permeable aquj;fer Within unc:om8&'Uda;ted Quaternary 

sed-iments overlies tile PeJ in the vic:!nity of the NIROP. The 

unconsoU:d"ated' aqu;tffer is hydraulically s"eparated from the PCJ by a 

silty to shaly Dzsal be'd of the St. Peter Sandstone except for an, area 

where tRe St. Peter Sandstone has been eroded. The unconsolidated: 

aquifeli is in contact with the PCJ in the erod'ad area. The City af 

Minneapolis has plans to utilize the unconsolidated aquifer for a 

"Ranney" well system to serve as a backup to the Mississippi Rive:r 

surface water intake • 
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In March 1981, an anonymous phone call to the MPCA led to the 

disc.overy of trichlproeth'yl,ene (Tel) in three NIROP water supply wells 

finished in the PCJ. Grab samples, obtained fr.om, NIROP stot:n. sew~t' 

out falls at the Mi.ssissippi River also. showed contamination by ,TeE,' and 

other volatile organic compounds (VOCs) at that time. Subsequent 

sampling at the City ,of Minneapolis Mississippi River water intake also 

revealedmeasur.able concentrations of TCE. 

Investigati.ons into potential problems at the NIROP., began 

immed:iately by ·FMC Corporation. Two se.parate areas of concern were 

identified as the South .Study Area '(FMC-owned property) and the North 

Study Area (government-owned property) by Hickok and Associates 

(1981a).'. FMC pursued investigation of the south study area separately 

from the government':':owned north study area. An agreement was recently 

,re.a,ched between FMC and the MPCA for what Hickok, had called the South 

Study Area. That agreement calls for pumping and discharging 

contaminated ground. water to the Pig's Eye Waste Treatment Plant for 

treatment.,_ Cleanup levels for the ground water have been set atC.i70 

mg/l total VOCs. This Remedial Investigation Report d~tails the "Navy's 

efforts related to investigation of what HickOk (1981a) called the N~rt~: 

Study Area, which is herein referred to as the NIROP. 

On March 31, 1982, Naval officials implemented the Navy Assessment . 
. . 

'and Gontt'ol of Installation Pollutants (NACIP) program to identify and 

eontrol environmental contamination from past use and disposal 

,_practili!es. An Initial Assessment Study (lAS) was completed in June 1983 

b'Y Envirod~e Engineers, Inc. The !AS determined that drUmtne.dw8Stes 

. hAd occ.siona.l1y l?een··buried in the northern portion of the, N~R.(jP and, 
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additionally, that the area beneath the NIROP building may be 

contributing to ground water problems. As a result of lAS recont-

mendations, the Navy contracted the U.S. Army Corps of Engineers (COE) 

to continue investigations. 

Through various geophysical and remote sensing techniques, nine 

areas were selected for excavation based on their liklihood for 

containing drummed wastes. These areas were excavated under COE 

direction in the fall of 1983. Forty-three excavated drums and 

underlying soils were found to contain VOCs, PCBs, oil and grease, 

pesticides, and metals. The 43 excavated drums and 1,200 cubic yards of 

soil were disposed at USEPA-approved landfills (U. S. Atmy Corps of 

Engineers, 1984). 

Three phases of ground water monitoring well installation began in 

June 1983 under COE supervision. The current network consists of 33 

monitoring wells installed under the COE's direction and 1 FMC-installed 

moni toring well. Wells have been finished in the shallow and deep 

portions of the unconsolidated aquifer as well as the PCJ aquifer. The 

monitoring well network has been used to determine physical and chemical 

characteristics of the unconsolidated and PCJ aquifers underlying the 

NIROP and some adjacent areas. 

Analysis of information gathered during this investigation 

indicates the following: 

Ground water flow is from the northeast to the southwest 
across the NIROP site. 

Ground water in the shallow and deep portions of the 
unconsolidated aquifer at the NIROP has been contaminated by 
VOCs • 
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1. lH'l'RODUCTION 

1.1 Background 

RMT, Inc., has been retained by the Omaha District of the U.S. Army 

Corps of Engineers to complete a Remedial Investigation Report for the 

Naval Industrial Reserve Ordnance Plant (NIROP) located in Fridley, 

Minnesota. 

This Remedial Investigation Report is the culmination of the 

following specific tasks as described in the USEPA guidance documents on 

RIfFS under CERCLA: 

RI Task 
RI Task 

1 - Description of Current Situation 
4 - Analysis of Existing Data 

Recommendations for additional data that need to be obtained to 

provide additional problem definition will be addressed in the 

Conceptual Workplan which outlines activities for the remainder of the 

RIfFS. 

1.2 Purpose and Scope 

The purpose of the Remedial Investigation Report is to use existing 

information to evaluate the impacts of past disposal practices on 

subsoils and ground water. 

The scope of this report is limited to a review of existing 

information related to the NIROP site and surrounding areas which was 

developed by other consultants, the Corps of Engineers, and RMT. A list 

of previous investigations which formed the basis for this Remedial 

Investigation Report is as follows: 

Initial Assessment Study of Naval Industrial Reserve Ordnance 
Plant, Minneapolis, Minnesota, prepared by Envirody.ne 
Engineers, Inc., for the Navy Assessment, June 1983. 
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Draft NIROP Hazardous Waste Clean-Up Report prepared by the 
Corps of Engineers in October 1984, and finalized by RMT in 
September 1986. 

Ground water quality and ground water level measurement data 
collected by the Corps of Engineers from October 1983 to March 
1986. 

Summary Report on Ground Water Conditions, 
Ordnance Division Plant, Minneapolis, Minnesota. 
Papadopulas and Associates, Inc. 

FMC Northern 
1983. 8.S. 

Final Report Phase I and Phase II Investigation Programs, 
Northern Ordnance Division FMC Corporation. 1984. s. S. 
Papadopulas and Associates, Inc. 

Evaluation of Remedial Action Alternatives, FMC and BNR Lands, 
Ground Water Regime, May 1985, Connestoga-Rovers & Associates 
Limited. 

Evaluation of Past Disposal Practices Phase I Intitial 
Assessment, April 1981, Eugiene A. Hickok and Associates. 

Evaluation of Past Disposal Practices Phase II Hydrogeological 
Investigation, Eugene A. Hickok and Associates, December 1981 • 

Feasibility Study, FMC and BNR Lands, Ground Water Regime, 
January 1985, Connestoga-Rovers & Associates, Limited. 

Response Action Plan, Fridley, Minnesota, April 1985, 
Connestoga-Rovers & AsSOCiates, Limited • 
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2. INVESTIGATION SUMHARY 

2.1 Site Background Information 

2.1.1 Site Description 

The Naval Industrial Reserve Ordnance Plant (NIROP) is operated by 

the Northern Ordnance Division of FMC Corporation and is involved with 

the manufacture of advanced naval weapon systems, including their 

development, design, engineering, and testing. The plant began 

production of naval guns in 1941. The plant has continued to produce 

naval guns and has expanded into the production of guided missile 

launching systems, torpedo tubes, and hydraulic and electric power drive 

and control systems. 

The NIROP is located in the northern portion of the Minneapolis/St. 

Paul Metropolitan Area, within the city limits of Fridley, Minnesota • 

The plant is situated approximately one-quarter mile east of the 

Mississippi River and less than one mile south of Interstate 694. The 

plant is bordered on the west by the East River Road and on the east by 

the Burlington Northern rail yard. A general vicinities map is included 

as Figure 2-1. 

The government-owned, contractor-operated portion of the plant 

encompasses 82.61 acres. The remainder of the facility is owned and 

operated by ID1C Corporation. Figure 2-2 shows the layout of the plant, 

delineating those areas owned by the Navy and those areas owned by FMC, 

as well as other site features referred to throughout the r'eport. This 

report deals only with the government-owned portion of the facility_ 

1254.03 139:RTA:frid0506a 2-1 
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• 2.1.2 Chronology of Reaedial WOrk and Investigations 

In 1981, an anonymous phone call to the Minnesota Pollution Control 

Agency (MPCA) led to concern ove~ waste di~posal practices at the NIROP 

facility. 

Subsequently, on March 16, 1981., and April 23, 1981, Navy water 

supply wells 2 and 3 and FMC well 1 (Figure ~-2) wer~ tested and found 

to contain trichloroethylene (TCE) at concen~'~tioqs ran~ing from 0.035 

mg/l to 0.200 mg/l. The w~lls were finished in the Prairie du 

Chien/Jordan aquifer and were being used as a potable wat~r supply. The 

wells were shut down on April 24, 1981. 

Sampling in 1981 at the Minneapolis water s,upply ill-take, 

approximately 1 mile downst,;eam in ,the Mtssiu:i,.ppi River (Figure f",:2) , 

revealed the unquanti,fiable presence of 'l'CEduring 4 sampling rounds. 

On Decembe~ 31, 1981, the first quantifiabl.e concentration .(0.0012 mg/l) 

of TCE w:as detected at the w,ter supply intake (Envirodyne, 198~). 

On Marchal, 1982, naval off,l,c:ials implemented the Navy Ass~s,sment 
,. 

and Control of Installation Pollutants (NACIP) Program. tQ identify and 

control environmental contamination from past use and ~isposal of 

hazardous ,substances at Navy and Marine Corp,,;; in.st~llatiol\s. The NACIP 

Program is part of the Department of Defense Installation Restoration 

Program, and is similar to the Env1ronmen~al Prote~Uon Agency's 

"Superfund" Program authorized by the Comprehensive ·!nvironmental 

Response, Compensation, and Liability Act of 1980 and th,e Superfund. 

Amendment:s Reauthorization ~t of J986. 

Under the NACIP Program, 'Envirodyne Engineers comp:).e~ed an Initial 

Assessment Study (rAS) in 1983. The IAS team collected and eV'.a.luated 
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evidence of contamination that could pose a potential threat to human 

health or the environment. The lAS included a review of archival and 

facility records, interviews with personnel, and an on-site survey of 

the facility. 

The lAS team discovered that, in previous years, the storage yard 

in the northern portion of the site had been used for disposing of 

drummed waste by burial in 8- to lO-foot-deep trenches or in pits 

(Figure 2-2). 

lAS recommendations for the NIROP included the following: 

The use of geophysical techniques to locate and define the 
boundaries of waste burial areas. 

Excavation and proper disposal of wastes from located waste 
disposal areas. 

Installation of numerous monitoring wells 
presence of ground water contamination 
suspected NIROP source areas. 

to detect the 
emanating from 

Initial remedial action cleanup activities began in November, 1983 

as a result of lAS recommendations. Under the supervision of the U.S. 

Army Corps. of Engineers, nine areas were excavated (Figure 2-2), and 

approximately 1,200 cubic yards of soil and 43 drums were removed. The 

majori ty of the drums contained inert solids; 0 thers contained PCB 

wastes, flammable solids, base solids and inert liquids. Four of the 

drums were empty (U.S. Army Corps of Engineers, 1984). The hazardous 

soils and drums were disposed in an EPA-approved landfill. Samples were 

then taken of the soils beneath the excavations and analyzed for vola-

tile organic compounds (VOCs) and PCBs. Soil samples beneath three 

trenches contained total voe's above 1 mg/l; however, no further testing 
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was done at that time. The trenches were backfilled with clean fill, 

and removal activities were completed in March, 1984. 

Phased installation of ground water monitoring wells began in the 

fall of 1983. To date, 34 wells have been installed as part of the 

NIROP ground water monitoring network. Wells have been completed in the 

shallow and deep portions of an unconfined aquifer in the Quaternary 

sediments as well as in the Prairie du Chien bedrock aquifer. Eight 

rounds of ground water sampling have been conducted at the NlROP since 

October 1983. 

2.1.3 Historical Description 

Facility Type. The NIROP dates back to 1940 when Northern Pump 

Company negotiated with the Navy for the construction of a new 

manufacturing plant. Northern Pump had been under defense contracts to 

the Navy throughout the 1930' s • These defense contracts eventually 

reached a level where Northern Pump's existing plant in Minneapolis was 

inadequate. An arrangement was made to construct a new plant. The 

arrangement was unique in that the plant was partly owned by the 

government and partly owned by Northern Pump Company. The site chosen 

for the plant was a corn field just north of the Minneapolis city 

limits, within the Township of Fridley. The new plant was completed in 

just 60 days, with machinery, office equipment, and records moved intact 

by flat car from the old plant. By January 1941, the plant was in full 

production. 

In June 1942, Northern Pump Company established Northern Ordnance, 

Incorporated, as an operating subsidiary to conduct the government 
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early 1970s, small burnable material was processed in the NIROP 

incinerator. Incinerator ash was, in turn, hauled to a disposal area 

off Navy property. 

Hazardous wastes are currently placed in 55-gallon drums for 

disposal off Navy property by a contractor. On the average, 

approximately 30 drums per month were disposed of since the early 

1970s. Before 1973, industrial wastes such as paint sludge and 

chlorinated solvents were typically disposed in landfills off Navy 

property. Limited disposal of these materials also occurred on Navy 

property in the early 1970s. These materials were placed in on-site 

pits or trenches in the northern portion of the NIROP property. 

The NIROP has one on-site industrial wastewater treatment plant for 

handling chemical wastes from the plating shop. Plant sanitary waste­

water, and both treated and untreated industrial wastewater, are 

discharged to the sanitary sewer system. 

Incidents. No serious incidents (fire, explosion, etc.) have been 

reported at the NIROP facility. Several spills of various materials 

including acids, paints, solvents, fuel oil, and gasoline have occurred 

in varying quantities. Records of spills which occurred in 1984, 1985, 

and 1986, have been incorporated into this report. Records were not 

available prior to 1984. 

Site Investigations and Regulatory Violations. Investigations of 

the NIROP were instigated by the discovery of TeE in the Navy wells on 

the NIROP facility and at the City of Minneapolis water intake in the 

nearby Mississippi River. The investigation began with the Initial 

Assessment Study (Envirodyne Engineers, 1983). Subsequently, excavation 
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of on-site buried drummed wastes has been completed under COE 

supervision. Additionally t 34 monitoring wells have been installed to 

date and eight rounds of ground water sampling have been completed. 

A Request for Response Action (RFRA) was issued to the Navy by the 

Minnesota Pollution Control Agency in May 1984. The obligation to take 

response action required a Remedial Investigation/Feasibility Study 

(RI/FS) be completed by the Navy. 

2.1.4 Other Factors 

Planned Use. The NIROP facility has been operating at its present 

location since 1941. No plans to change that operation are known at 

this time. 

Conflicting or Hissing Information. Certain areas of this 

investigation contain conflicting or missing information. Specific 

problem areas include the following: 

The IAS (Envirodyne, 1983) reported that between 50 to 100 
drums of waste were disposed in two trenches on the northern 
portion of the NIROP facility. TWo additional pits reportedly 
received 25 drums each. The number of drums disposed, as well 
as burial locations, was based on employee recollection and 
hearsay. After review of file information and aerial 
photographs, as well as completion of a field geophysical 
survey, nine areas were selected for excavation with MPCA 
concurrence. Subsequently, 43 drums were removed from 2 of 
the 9 excavated areas. Although a discrepency exists between 
the number of drums reportedly disposed and the number 
recovered, the COE is confident that the drum removal project 
was successful. 

Documentation of the excavation of Pit 5 as performed 
indicates that the true area to be excavated was approximately 
40 feet east of the area indicated on Drawing 3 of 3 in the 
Project Report of the Hazardous Waste Cleanup Site (COE, 
1986). This discrepancy was brought to the attention of the 
COE. Subsequent investigation by the COE indicated that 
Drawing 1 of 3 from the Project Report (COE, 1986) shows an 
incorrect planned location for Pit 5 excavation. The COE 
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indicated that the actual excavation area for Pit 5 was the 
correct location. No information is available regarding why 
the planned location for Pit 5 was shown incorrectly on 
Drawing 1 of 3. The decision to locate the actual Pit 5 
excavation 40 feet west of the planned location was reportedly 
made in the field by the COE during the excavation work, based 
on additional field measurements. 

Total volatile organic compound concentrations detected in 
soils in Pit 7 exceeded 1 part per million (ppm). - The COE 
(1984) indicated that MPCA guidelines established backfilling 
requirements of 1 ppm and that only trenches number 3 and 6 
exceeded the guideline. Subsequent review of soils analytical 
data show that TCE was detected in Pit 7 at 1.3 mg/kg (ppm). 

Conflicting information exists regarding underground tanks in 
the vicinity of well 9-S. - The Initial Assessment Study (lAS) 
(Envirodyne, 1983) shows the location of both above- and 
below-ground tank locations. Figure 2-2 of this report was 
adapted from IAS information. Recently received information 
from FHC labeled "Enclosure (15) One General Arrangement Plan 
Drawing - Present Status" (not otherwise labeled or dated) 
shows at least one and possibly two additional 2,000-gallon 
underground tanks in the vicinity of 9-S. An April 9, 1987, 
letter from the FMC Environmental Manager states that one of 
these two tanks currently contains mineral spirits and that 
the other tank was abandoned at an unknown date. Prior uses 
of these two tanks, which were installed in the 1950s, is 
unknown. 

Data regarding ground water quality in the deeper portions of 
the unconfined aquifer is lacking in some locations. 

Ground water data for xylene are sparse in the immediate area 
of the pits/trenches. Xylene was detected in a significant 
quantity (39 percent by weight) in drums removed from the 
pit/ trench area. Xylene was not analyzed in soil samples 
obtained from the pits/trenches and has been analyzed only 
once (November, 1986) in ground water. Therefore, conclusions 
regarding the presence or absence of xylene in ground water 
cannot be made at this time. 

A subsurface investigation of the dry well in Hazardous Waste 
Storage Area C revealed VOCs and metals in 80ils and 
potentially in ground water. There are no monitoring wells 
located downgradient of Hazardous Waste Storage Area C. 

The only known sampling of the storm s.."!wer outfalls to the 
Mississippi River were reported by Hickok (1981). Current 
sampling data would be useful to look at vac loading to the 
Mississippi River • 
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2.2 Nature and Extent of the Problem 

Results of this investigation indicate that multiple sources of 

ground water contamination exist in the vicinity of the NIROP, and that 

contaminant sources include NIROP activities as well as undefined off-

site sources. The degree of off-site contribution has not been 

determined at this time but may be significant. Contaminated ground 

water from these sources apparently has migrated to the Mississippi 

River. Trichloroethylene (TCE) has been detected at the City of 

Minneapolis drinking water intake less than one mile downstream from the 

NIROP. 

Contaminants detected in ground water are primarily volatile 

organic compounds (VOCs). This investigation has determined that TCE is 

the best indicator of ground water contamination within the study area • 

The following key items which have been developed in Sections 4, 5, 

6, and 7 are presented in support of the above statements: 

1. Ground water use in the vicinity of the NlROP consists primarily of 
industrial production wells completed in the Prairie du 
Chien/Jordan bedrock aquifer. Shallow ground water use was 
reported by Papadopulos (1983) as consisting of two farm wells; one 
north and west of the NIROP (upgradient), and one about 900 feet 
south and west of the NIROP. The present condition of these wells 
is unknown; however, they appear to be located in what is now a 
county park and therefore, may no longer exist. 

2. Thirty-three ground water monitoring wells have been installed at 
the NIROP site under the direction of the COE. One additional well 
(FMC-33), installed as part of the FMC Study, has been used for 
this study. Data from well borings have yielded the following 
geologic findings: 

Unconsolidated silty sand, gravelly sand, sandy gravel or 
gravel was found in nearly all borings. 

Clay, silty clay, sandy clay or clayey silt lenses were 
observed in several borings at various depths. These lenses 
appear to be discontinuous across the site. Underneath the 
adjacent FMC site these clay deposits are apparently 
continuous. 
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Underneath the alluvial deposits is the St. Peter Sandstone 
which is 37 feet thick at the northern property line and not 
present near the southern property line. Where present, the 
St. Peter Sandstone acts as a confining layer above the 
underlying Prairie du Chien Dolomite. The lack of continuous 
confining layers in the alluvial aquifer and above the bedrock 
means that contaminants could potentially migrate throughout 
the alluvial aquifer and into the bedrock aquifer. 

Numerous rounds of ground water elevations have been obtained from 
the NIROP monitoring wells. The following findings have been 
developed from this data. 

Ground water flow in the shallow and deep portions of the 
alluvial aquifer is generally to the southwest or west toward 
the Mississippi River with horizontal hydraulic gradients that 
vary from 0.0005 ft/ft to 0.014 ft/ft. Average linear ground 
water velocities for these gradients would range from 40 to 
1,100 ft/yr, assuming hydraulic conductivities estimated by 
Papadopulos (1984) and porosities from Freeze and Cherry 
(1979). This movement of contaminants in the shallow aquifer 
would take approximately 0.5 years to travel from the western 
property boundary of the NIROP site to the Mississippi River. 

Flow in the bedrock (Prairie du Chien) aquifer is also to the 
southwest (toward the Mississippi River) with horizontal 
hydraulic gradients of 0.0008 ft/ft. The average linear 
ground water flow velocity for this gradient, assuming 
hydraulic conductivities estimated by Kanivetsky (1979) and a 
porosity from Freeze and Cherry (1979), is 67 feet/year. In 
the bedrock aquifer it would take approximately 15 years to 
travel the same distance. This evaluation assumes typical 
gradients and flow distances and no attenuation of the 
constituents. 

In general, vertical hydraulic gradients in the alluvial 
aquifer are near zero, except in those areas where clay lenses 
exist and the vertical gradients are downward. Vertical 
gradients between the deep alluvial aquifer and the bedrock 
(Prairie du Chien) aquifer are generally upward and increase 
in the vicinity of the Mississippi River, which is the 
regional discharge for both the alluvial and bedrock aquifers. 

Ground water quality on the basis of the eight sampling rounds and 
water quality analyses performed can be summarized as follows: 

Inorganics - Prior to November 1986, only total concentrations 
(unfiltered samples) were reported and the data suggested that 
significant concentrations of inorganic constituents could be 
found in the ground water. The samples collected in November 
1986 had total concentrations fairly consistent with previous 
results. However dissolved concentrations (filtered samples) 
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were analyzed for the first time and were considerably lower, 
indicative of the fact that much of the inorganic concentra­
tions were associated with sediments in the samples. Sediment 
that is transported by ground water is not generally 
consumed. Of the dissolved inorganic concentrations detected 
only three constituents exceeded federal standards; manganese, 
sulfate and selenium. Of these constituents, manganese and 
sulfate both exhibited concentrations in excess of SMCLs in 
both background wells and downgradient wells and therefore are 
not associated with activities at the NIROP. 

Selenium in a sample from well 9-8 (0.49 mg/l) is the only 
dissolved inorganic constituent detected in ground water above 
an MCL. Since well 9-8 is located along the eastern 
(upgradient) edge of the NIROP facility, it is possible that 
selenium detected in well 9-8 is related to an off-site 
source. 

PCBs - PCBs were detected in several wells at concentrations 
near the detection limit. PCB Aroclors varied between sampl­
ing rounds as did the locations where PCBs were detected. 
Although PCBs were detected in drums and soils in the pi t/ 
trench disposal area, they were not detected in wells 
immediately downgradient. Low confidence in the reported 
values (near detection limits) and the lack of spatial or 
temporal patterns suggests that PCBs are not of concern in the 
ground water. 

Organics - The primary organic compound detected in ground 
water on the NIROP site is TCE. Other organic compounds occur 
at much lower concentrations than TCE. 1,2-Dichloroethylene 
isomers (breakdown products of TCE) appear to be correlated 
with the occurrence of TCE. Tetrachloroethylene, 1,1 
dichloroethane, and 1,1,1 trichloroethane also generally occur 
in the same areas as TCE, but at much lower concentrations. 
TCE has been detected in background wells 15-8 and 16-8 
(Figure 2-2) at concentrations as high as 0.017 mg/l and 0.17 
mg/l, respectively. 

1,1 Dichloroethylene has been detected in well 9-S only, and 
thus, exhibits a distinctive distribution pattern. The 
balance of organic compounds detected in ground water were 
detected at inSignificant concentrations or demonstrated no 
obvious source areas. 

Raw materials used and thus wastes generated at the 
chlorinated and non-chlorinated solvents, acids, 
conditioners, stripping and cleaning agents, 
photographiC chemicals • 

NIROP include 
bases, metal 
paints, and 
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Data for the years 1984 through 1986 indicate leaks and spills of 
various raw materials, including TCE, have occurred at the NIROP 
and that spilled materials have entered both the storm and sanitary 
sewer systems. It is likely that activities prior to 1984 resulted 
in a similar frequency of spills, type of spilled materials, and 
spill volume. 

Past NIROP waste disposal practices included occasional burying of 
drummed wastes in pits and trenches in the northern portion of the 
facility property. Identification and removal of the drummed 
wastes were undertaken by the Navy to remediate conditions. 
Hazardous substances were detected in 39 of 43 drums excavated. 
Hazardous substances identified in drums and underlying soils in 
the pits and trenches included VOCs, PCBs, pesticides, and metals. 
VOCs were the only hazardous substance detected in drums and soils 
which have been detected in shallow ground water downgradient of 
the disposal area in s ignif icant concentrations. The mix of VOCs 
detected in wells immediately downgradient of the pit/trench drum 
disposal area (3-8, FMC-33, and 8-8) included TCE, 1,1,1 
trichloroethane, 1,2 dichloroethylene and tetrachloroethylene. Of 
these VOCs, TCE was detected most often and in the highest 
concentrations. TCE concentrations declined dramatically upon 
completion of drum excavation and then leveled off in wells 3-s and 
FMC-33. However, an increase in TCE concentrations has been noted 
in well 8-5 in the November 1986 sampling round. The cause of this 
increase is unknown. Evaluation of the deep alluvial aquifer in 
this area would require an additional well(s). 

8. TCE-contaminated ground water was detected to the north and east 
(upgradient) of the NIROP in shallow alluvial wells 15-5 and 16-
s. Evaluation of the deep alluvial aquifer in this area was not 
possible since there are no deep wells. Detection of TCE 
upgradient of the facility at these locations suggests that a 
separate contaminant source exists which is not on the NIROP 
property. 

9. Ground water contamination by a similar mix of contaminants as 
those detected in wells downgradient of the pit/trench area was 
detected in shallow alluvial well 9-8 along the eastern NIROP 
property boundary. 1,1, Dichloroethane and selenium (in excess of 
the MCL) were also detected in well 9-5. Due to the location of 
well 9-5, relative to ground water flow and potential on-site 
sources, as well as the detection of 1,1 dichloroethane and 
selenium, an off-site source of contamination east or northeast of 
well 9-S is suggested. Evaluation of the deep alluvial aquifer 
near well 9-5 would require an additional welles). 

10. A fourth area of contamination was indicated on the southwestern 
portion of the NIROP facility near wells 10-S, 6-5, 11-5, and 17-
S. Constituents detected in well 10-5 indicate a pure TCE source, 
while those in well 6-5 indicate a mix similar to those previously 
discussed. An. above-ground TCE tank formerly located near well 
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10-S or its _ distribution system may be the source of this 
problem. OVer 13,000 gallons of TCE per year are used at the 
NIROP. Although the contaminants detected in well 6-S may be an 
extension of the plume from the pit/trench area, the building 
envelope including leaks from the storm and sanitary sewers are 
also potential sources. 

Soil and water samples obtained from a dry well in Hazardous Waste 
Storage Area C (Figure 2-2) indicated the presence of TCE, 1,1,1 
trichloroethane, 1,2 dichloroethylene, tetrachloroethylene, 
toluene, xylene, and ethylbenzene as we1l as chromium, lead, and 
cadmium. There are no monitoring wells downgradient of Hazardous 
Waste Storage Area C; thus, no conclusions regarding the possible 
spread of contaminants from this area can be made. 

2.2.1 Special Waste Considerations 

Production of naval ordnance has always been the primary focus at 

the NIROP. No ammunition production or loading operations were 

conducted at the facility. Additionally, the only radioactive source 

used at the facility was removed from service and shipped to the 

Barnwell Waste Management Facility, Barnwell, South Carolina, in 

December 1982. 

2.2.2 Effects of Contaainants from the Site 

Hazardous substances have migrated from the site to the surface 

waters of the Mississippi River. No adverse effects from these 

substances have been reported or observed. Likewise, no vegetative 

stress or aquatic problems have been reported or observed. 

2.2.3 Near-Future lapacts of Site Conditions 

The City of Minneapolis has proposed to install wells in the 

alluvial aquifer ~ear the NIROP facility. These wells would supplement 

current sources during peak demand. A hydrogeologic investigation of 
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the alluvial aquifer has been completed by the Ranney Company (1978) • 

Definitive plans and a completion date for this project are not known at 

this time. 

2.3 Investigation Summary 

The initial investigation of conditions at the NIROP was performed 

in 1981 by Hickok and Associates under contract to FMC Corporation. 

Hickock identified two separate areas of concern which they called the 

South Study Area and the North Study Area. Subsequently, FMC began 

investigation of the South Study Area in 1981, while investigation of 

the North Study Area was undertaken by the Navy. 

The Navy's investigation at the NIROP facility began in March 1982, 

as part of the Navy Assessment and Control of Installation Pollution 

(NACIP) program. As part of the NACIP program, an Initial Assessment 

Study was performed to identify and assess site areas posing a potential 

threat to human health or the environment due to contamination from past 

operations including hazardous materials. The IAS concluded that three 

areas warranted further investigation. As a result of lAS 

recommendations, the Navy through the U.S Army Corps of Engineers (COE) 

initiated cleanup of the pit/trench disposal area and installed and 

sampled 34 ground water monitoring wells. 

In June 1986, after seven rounds of ground water sampling and 

analysiS, COE retained RMT, Inc., of Madison, Wisconsin, to complete 

this investigation. Subsequently, a comprehensive round of ground water 

sampling has been performed as well as preparation of this report • 
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Concurrent with this investigation, FMC Corporation, through 

various subcontractors, conducted the investigation of a separate ground 

water contamination problem on FMC property immediately to the south of 

the NIROP study. Based on studies completed by FMC, an agreement was 

reached with the MPCA. FMC has agreed to pump TCE-contaminated ground 

water and discharge it for treatment to the Pig's Eye Sewage Treatment 

Plant. FMC cleanup levels have been set at 0.270 parts per million 

(ppm) total VOCs. 

2.4 Overview of Report 

This report generally follows the basic Remedial Investigation 

Report format as outlined in the "Guidance on Remedial Investigations 

Under CERCLA," USEPA (1985). 

The report has been divided into 7 major sections as well as 

references (Section 8), a terminology guide (Section 9), and 

Appendices. Raw data and supporting documents are included in 

Volume II. 

Sections 3 through 7 provide information from the following project 

investigations: 

Site Features Investigation (Section 3). 

Hazardous Substances Investigation (Section 4). 

Subsurface Investigation (Section 5). 

Surface Water Investigation (Section 6). 

Assessment of Potential Impact of Existing Ground Water 
Contamination to Public Health (Section 7) • 
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Appendices A through D included in Volume I are as follows: 

Chronological Summary of Constituents Detected in at Least One 
Sample from NIROP Ground Water Analyses (Appendix A). 

Alphabetical Summary of Constituents Detected in at Least One 
Sample from NIROP Ground Water Analyses (Appendix B). 

Maximum and Mean Concentrations of Constituents Detected in 
NIROP Ground Water Analyses (Appendix C). 

Constituents Added November 1986 (Appendix D) • 
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3. SITE FEATURES INVESTIGATION 

3.1 Deaography 

The Naval Industrial Reserve Ordnance Plant is in the City of 

Fridley, Anoka County, Minnesota. Population estimates for 1984 place 

Fridley's population at 29,270 residents. Anoka County's population, 

according to 1984 estimates, was 210,939 people. 

The NIROP facility is located near tne northern boundary of the 

metropolitan statistical area (as defined by the U.S. Bureau of Census) 

for Minneapolis-St. Paul, Minnesota-Wisconsin. The area was estimated 

to contain a population of 2,262,400 people in 1985. The facility is 

situated in the southern-most tip of Anoka County. 

3. 2 Land Use 

The NlROP site and properties neighboring on the north, east, and 

south, are zoned "heavy industrial." 

Also located between East River Road and the Mississippi River 

(west of the site) is the .f Anoka County Islands of Peace Mississippi 

Riverfront Park." The park is a day-use recreation facility on the 

river's ~dge, consisting of approximately 60 acres. 

3.3 Batural Resources 

Two significant waterways are in the vicinity of the site: Rice 

Creek approximately 2 miles to the north and the Mississippi River to 

the west. Because of ground water and surface water flow directions 

(west and south), it is unlikely that the NIROP facility would impact 

Rice Creek • 
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The Mississippi River provides active recreational opportunities to 

boaters and anglers as well as passive recreation because of its 

aesthetics and historical significance. The river also serves as a 

source of public and private water supply. Tbe City of Minneapolis 

waterworks facility is located approximately 2,000 feet south 

(downstream) of the NIROP (see Section 6.3 for further details). 

The NIROP facility is situated over an aquifer capable of yielding 

significant quantities of water for residential or municipal supplies. 

The aquifer is generally restricted to the Mississippi River Valley. 

3.4 Cliaatology 

The climate in the area of the NIROP is characterized by warm 

summers with average temperatures ranging from the upper 70°F to the low 

80°F, with moderate rainfall averaging about 17 inches. Winter tempera­

tures average between 3 and 7°F for January and February. Winter 

precipitation (during the months of October through April) averages 

about 9 inches. Temperature extremes for the area range from -34 0 to 

104°F (Envirodyne, 1983). 

Wind directions vary throughout the year. Northwest winds prevail 

from November through April; southeast winds are dominant in May, June, 

August, and October; and southern winds dominate in July and 

September. Wind speeds are fairly constant throughout the year, 

averaging 10.5 miles per hour (Envirodyne, 1983) • 
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4. HAZARDOUS SUBStANCES INVESTIGATION 

This section of the report summarizes the information RMT obtained 

from the COE and FMC regarding substances found at the NIROP. All of 

the documents reviewed were produced during the 1980s. The facility, 

however, has been in existence since 1941. Very little information is 

available for this forty-year period and most of what does exist is 

anecdotal, such as recollections of older employees, or indirect, such 

as air photo interpretation. Although the Initial Assessment Study 

(Envirodyne Engineers, 1983) was designed to provide a comprehensive 

evaluation of past hazardous waste generation or disposal, little 1s 

known about site activities prior to the 1960s. The information 

presented here, consequently, can only provide a "snap shot" of current 

practices that may not be representative of past practices nor lead to 

the identification of all past disposal areas or other potential sources 

of hazardous substance releases. This section is divided into two 

parts. The first part describes the hazardous substances that are used 

at the NIROP, the processes that utilize hazardous substances and 

generate hazardous wastes, and the disposition of the hazardous 

wastes. The second part of this section describes the physical and 

chemical behavior of the major hazardous substances found at the NIROP. 

4.1 Hazardous Substance TYpes 

This section addresses hazardous substance quantities, location, 

components, containment, composition, and management methods. It covers 

the materials at the site that may be potential sources of environmental 

contamination or public health threats, or which may be of importance 

during remediation. 
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4.1.1 Raw Materials 

The NIROP uses a wide variety of raw materials for industrial 

operations. Tanks and stockrooms used for storage of raw materials are 

located throughout the facility. Most materials used for the various 

industrial operations are stored in stockrooms associated with 

individual departments. Only hazardous materials are stored in a 

central location (Figure 4-1). These materials are not dispensed from 

this location but are transported directly to the shops through the 

Maintenance Control Center. 

Numerous hazardous materials including metal conditioners, 

stripping and cleaning agents, solvents, paints, acids, bases, and 

photographic chemicals are used at the NlROP. All fresh chemicals and 

machinery oils are kept in the central hazardous materials storage 

area. Materials are labeled upon receipt and stored in their shipping 

containers. Items are segregated by type (acids, bases, solvents, etc.) 

into individually diked rooms. The oil and solvent stockroom contains 

an explosion-proof ceiling. 

Specific materials used at the NIROP for which material safety data 

sheets have been provided to RMT by the COE include the following: 

Product Ingredients 

Reliasolv 564 90% Tetrachloroethylene 

Diko Mixed phenols 

23-75 Coreactant Bisphenyl isxyanate 
Aranatic hydrocarbons 

Various Pepset 
Fonnulations 

Aranat1c and aliphatic 
hydrocarboos phenol, 
fotmaldehyde, p:>lyueric 
diisocyante an::l pyridine 
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Cleaner and resin flux raoover 

llilding san::l binder (use has been 
discontinued) 

Rleoolic based resin binder used 
in oolding san::ls 

Rleoolic based resin binder 
used in oolding san::ls 



Various Isocure Aranatic ani aliphatic FOI.11dry operations, resins, • FoIDnlla.tions hydrocarbons, triethylamine, ani.nes 
JX)l)'lOOric diisocyanate, 
phenol, fOl:maldeh)lde, 
alcooo1, ani aranatic acid 
derivatives 

Rust-Lick G-25-JA .l\m:i.nes, nitrate, Maclrlnecoolant 
p:>lyoxyethylene 
(diJnethy1:1m:l.no) ethylere 
dichloride 

Trimso1 Ietro1eun oil, chlorinated Mlchine coolant 
wax, enulsifiers, odorants, 
and dye 

Trichloroethylene (TCE) is also used in the NIROP facility in large 

quantities. Commercial or technical grade TCE can contain other 

compounds that are also considered hazardous substances. These include 

chloroform and 1,1,1 trichloroethane. 1,1,1 Trichloroethane is also 

used in relatively large quantities in vapor degreasers • Material 

• safety data sheets for TCE and 1,1,1 trichloroethane were not provided. 

Both above-ground and underground tanks are located outside for 

bulk storage of oil and several other materials. Tanks us ed fo r 

materials storage at the NIROP, their locations and contents, are shown 

on Figure 2-2. 

Due to the detection of trichloroethylene (TCE) and other volatile 

organic compounds (VOCs) in ground water, tanks containing VOCs are of 

primary concern to this investigation. The current TCE storage tank (T2 

on Figure 2-2) was moved to its present location under permit number 

M-83-S, issued by the MPCA in May 1983. The 8,670-ga11on steel TCE tank 

is above ground. Safeguards include a 5-foot-2-inch-high concrete wall 

surrounding and contiguous with a base slab constructed of 6 inches of 

• reinforced concrete • There is no curbing or containment for trucks 
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delivering or receiving the TCE and there are no overflow prevention 

devices or alarms. The TCE is transported into the plant in "tote 

tanks" hauled on trucks. The trucks deliver the TCE to the various 

points of use. 

Prior to May 1983, a steel TCE storage tank was located on the west 

side of the building (Figure 2-2). TCE distribution at that time was by 

piping laid in a covered concrete trench. The lO-foot-diameter, 15-

foot-high tank was placed on a 7 1/2-inch-thick concrete pad. The 

original TCE storage and distribution system drawing (FMC Drawing Nos 

2555F, 2558F, and 2574F October 1966) shows no spill containment 

provisions. 

The principal oil used over the years at the NIROP has been #6 fuel 

oil. The oil is stored in six above-ground insulated steel tanks 

(65, aDO-gallon capacity) located outside in a drainless, diked area 

adjacent to the Plant Maintenance Department. All tanks are connected 

by equalizer lines at the top to guard against overflowing. 

Four steel underground tanks (18,000-ga110n capacity) are also used 

to store #6 fuel oil. These tanks are located in an area adjacent to 

the Boiler Room (Figure 2-2). The tanks are similarly connected by 

equalizer lines to prevent overflow. There are no sanitary or storm 

drain inlets in the vicinity of these tanks. Storm sewers have been 

sealed at the oil unloading stations to prevent leaking or spilled oil 

from entering the system. 

Spills and leaks of stored materials have occurred at the NIROP, 

both indoors at storage areas and shipping and receiving areas, as well 

as outdoors at storage tanks. Records obtained from FMC for the years 
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1984 to 1986 list 23 spills in these areas of acids, oils, solvents, and 

plating solutions in quantities ranging from less than 1 to 15 gallons 

per spill. Various methods were used to clean up these spills. Records 

for years prior to 1984 were not provided. The records for the years 

1984 through 1986 are found in Volume II of this report. It is likely 

that previous facility activities resulted in a similar frequency of 

spills, type of spilled material, and spill volumes. 

4.1.2 Industrial Processes 

The proceSSing and manufacturing operations associated with the 

facility include machine shop, metal plating shop, paint shop, assembly, 

foundry, heat treating, welding, and associated support facilities. 

Locations of production areas at the NIROP have varied over the 

years. Figure 4-1 shows areas of the facility which were being used for 

various activities as defined by Envirodyne (1983). 

Reports documenting spills and leaks that occurred in process areas 

during the period from 1984 to 1986 were provided by the CaE. One 

hundred and thirty-three (133) spills were reported over the three-year 

period. Spilled materials included cyanide compounds, acids toils, 

plating solutions, paint, ethylene glycol, paint thinner and solvents. 

Individ:ual spill volumes ranged from less than 1 to 4, 000 gallons. 

Approximately 780 gallons of TCE were also reported to have been spilled 

during the three-year period, including a 200-ga110n spill in the 

plating area (April 1984) and a 520-gallon spill in the foundry area 

(September 1985). Generally, spilled material was recovered With 

absorbent material or vacuuming. Some of the spilled material, 

1254.03 139:RTA:frid0506b 4-5 



• 

FIGURE 4-1 
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including part of the 200 gallons of TCE, was lost to floor drains or 

the sanitary sewer system. Some reported corrective measures included 

the sealing of floor grates to prevent future spill losses. 

4.1.3 Waste Storage. Processing, and Disposal. Practices 

Hazardous Waste Storage Areas. 

Table 4-1 summarizes findings regarding waste production in the 

industrial process areas. Much of the information reported in Table 4-1 

has been taken from the Initial Assessment Study by Envirodyne 

Engineers, Inc., June 1983. Findings reflect conditions at the NIROP in 

the 1970's and early 1980's. Little information is available regarding 

practices during the 1940's and 1950's. 

Three areas of hazardous waste storage, designated A, B, and C, are' 

located at the facility. Areas A and B are located within the plant 

building. Area C is located in an outlying building near the northeast 

corner of the main plant building (see Figure 4-1). 

The maximum number of drums that can be stored in the existing 

storage areas is 274 55-gallon drums distributed as follows: 

Area A - Storage Shed - 52 drums 
Area B - Storage Crib - 108 drums 
Area C - Building - 114 drums 

The three storage areas are currently being replaced by a new 

storage facility with a capacity of 288 55-gallon drums. Closure plans 

for Areas A, B, and C have been submitted for both state and federal 

approval. 

During closure of Storage Area C, it was discovered that a sump in 

the building floor was actually a dry well. The dry well consisted of a 
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• • • TABLE 4-1 

SUMMARY OF WASTES GENERATED BY INDUSTRIAL PROCESS AREAS 

Production Area 

llichine Shop 

Metal Plating 

Cleanfng/Degreasing 
(Plant-wide) 

Paint Shop 

Waste Generated 

Metal scrap, shavings, water soluble 
coolants, lubricating ani cutting 
oils, b,ydraullc oils 

Acids, caustics, chromitnll and cyanide 
bearing liquids 

Plating Sludges 

'R:!E 
Stoddard Solvent 

1,1,1 Trichloroethane 

Paint sludges, cleaners, 
phosphatizers, chromic acid, rinse 
water contaning naphtha or 
IlEthylethyl ketone (MEK), ani toluene 

1254.01 139:RTA:frid0506T1 

Disposal Methods 

Sorre recycling, 50,000 to 1SO,<XXl gallons/year of liquids to 
sanitary ~r. Approximately 8 barrels/year of sludges 
disposed off-site. 

Pre-1973 liquids pumped to sanitary sewer or disposed off-­
site. Post-1978 wastewater pretreatrent then to sanitary 
sewer. 

Approximte1y 25 barrels/year disposed off-site. Sore 00-

site disposal prior to 1973. 

Appr0x:im3.tely 40 barrels/year of n::E sold to reclaillEr. 
Appr0x:im3.tely 120 barrels/year of stoddard solvent disposed 
off-site. 
Approximtely 75 barrels/year of 1,1,1 trichloroethane 
disposed off-site. 

1960' s - 2 to 3 barrels/year sludges disposed off-site with 
SOOB preslllll.:d disposed on-site ht pits ani trenches. 

1970's - filter system installed with filters disposed off­
site. 

Cleaner, rO:>sphatizers discharged to sanitary sewer. 

Chranic acid collected am processed with plating effluent 
pretreatllEnt. 

Rinse water discharged to sanitary ~. 

Cleaners containing MEl<, toluene, or naphtha disposed off­
site (appr0x:im3.tely 20 gallons/day). 



• 
Assembly 

Fotmdry 

Heat Treating 

Photo Shop 

Welding Deplrtnent 

Boiler Plant 

• • TABLE 4-1 (Conttd) 

SUMMARY OF WASTES GENERATED BY INDUSTRIAL PROCESS AREAS 

Stoodard solvent, 1,1,1-
trichloroethane, wash water, solvent­
soaked rags 

Sand 

Q.Iench oils, Wlter-based oils, non­
cyanide bearing salts, cyanide 
bearing salts, grit/bead blast 

Fixer, developer, and silver bearing 
liquids 

ROO stubs, flux, slag, line carbide 

Condensate blONdown 

Stoodard solvent and 1,1,1 trichloroethane included with 
cleaning/ degreasing (above). Wash water discharged to 
sanitary sewer. Solvent-soaked rags collected in closed 
containers and washei on-site. 

Most sand is ~cl.a.:ined, bJwever, nn-recl.afm3.ble sand (core 
butts) disposed off-site. Sone core butts reportedly 
disposed on-site at mrth property prior to 1970. Mter 
1970 disposed by contract hauler. 

Q.rench oil brrned in lollers. Water-based oils discharged 
to sanitary sewer. Approximately 1,200 pouOOs/year eadl of 
waste salts (non-cyanide and cyanide) disposed off-site. 
Grit/bead blast wastes disposed off-site. 

300,000 gallons of rinsewater discharged annually. 

Wastes collected and disposed off-site. 

300,000 gallons/year discharged to sanitary sewer. 
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section of 48-inch-diameter concrete pipe filled with crushed rock. The 

base of the concrete pipe was 10.83 feet below grade at an elevation of 

825.17 feet according to the original Closure Plan submitted in the RCRA 

Part B Application (MSL). Core samples taken and analyzed from beneath 

the dry well indicated contamination by halogenated and aromatic 

solvents. As a result, actions have been taken to seal this dry well 

temporarily until final closure of the storage area. 

Soil samples from beneath the dry well at Hazardous Waste Storage 

Area C were obtained on May 30, 1985, by Braun Engineering of 

Minneapolis. Samples were taken to a depth of 14.5 feet below the base 

of the dry well or to an approximate elevation of 810.7 feet (MSL). 

Since the water table elevation from the well closest to Hazardous Waste 

Storage Area C (4-S) was 814.95 feet on June 10, 1985, it is assumed 

that the samples obtained from greater than 10 feet below the dry well 

were below the water table. The samples contained chromium, cadmium, 

and lead at 24, 2.8, and 32 mg/kg, respectively, at the 4-foot to 6-foot 

level. Chromium, cadmium, and lead concentrations decreased to 7.2, 

0.17, and 4.7 mg/kg, respectively, at the 10-foot to 12-foot levels. 

Organic compounds detected in the soil sample from the 4-foot to 6-foot 

level included ethyl benzene (7.9 mg/kg), m-xylene (19 mg/kg), a-xylene 

and p-xylene (28 mg/kg) , toluene (6.9 mg/kg), 1,2-dichloroethylene (19 

mg/kg), tetrachloroethylene (26 mg/kg), 1,1,1 trichloroethane (1.2 

mg/kg), and trichloroethylene (430 mg/kg). Organic contaminants 

detected at the lo-foot to 12-foot level were tetrachloroethylene (66 

rug/kg) and trichloroethylene (62 rug/kg) • 
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A water sample was also obtained from the dry well in Hazardous 

Waste Storage Area C. Although one might not expect to see standing 

water in a dry well, water was observed during the July 25, 1986, site 

visit. It is unclear how water from the dry well was sampled, but 

sampling was performed by Braun Engineering in May 1985. It is doubtful 

that this sample represents ground water conditions at Area C, but 

rather represents spills of materials which occurred in the storage area 

combined with surface runoff. 

Results of the water sample obtained by Braun Engineering showed 

the following organic contaminants: ethyl benzene (3.3 mg/l), m-xylene 

(11 mg/l) , o-xylene and p-xylene (6.9 mg/l) , toluene (2.4 mg/l) , cis and 

trans 1,2-dichloroethene (63 mg/l), tetrachloroethene (49 mg/l), 1,1,1 

trichloroethane (4.2 mg/l) and 1,1,2 trichloroethene (470 mg/l) • 

Results of Braun Engineering laboratory testing are included in 

Volume II. 

PCB Storage. PCBs were used as dielectric fluid in capacitors for 

induction furnace and hardening equipment located in the Foundry and 

Heat Treat Departments and in power capacitors throughout the NIROP. 

The Maintenance Department notifies plant engineering when a PCB 

capacitor is to be removed from service. Plant engineering, in turn, 

coordinates disposal operations. The out-of-service units are placed in 

DOT-approved 17-H drums containing one foot of sorbent materiaL The 

55-gallon drums are placed into an SOO-gallon concrete vault constructed 

with 4-inch-thick walls and a 6-inch bottom. Each vault is ultimately 

filled with a 6-inch layer of sorbent material and sealed with a 4-1nch­

thick concrete cap • 
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Three sealed concrete PCB storage vaults are located outside of the 

plant in the northeast corner of the facility (Figure 2-2). The vaults 

are kept above the ground by placing them on wooden blocks. 

On-Site Waste Disposal. The storage yard located in the northern 

portion of the NIROP facility was used for burial of waste materials in 

pits and trenches (Figure 2-2). Drums of wastes were buried in the pits 

or trenches at depths of 8 to 10 feet. 

No records of buried materials were maintained; therefore, the 

exact amount and location of wastes could not be ascertained. The lAS 

(Envirodyne, 1983) reported that 50 to 100 drums of waste were disposed 

in two trenches on the northern portion of the facility. Two additional 

pits reportedly received 25 drums each. The number of drums disposed 

was based on employee recollection and hearsay. The materials disposed 

in the pits and trenches were thought to include waste oil, plating 

sludge, paint sludge, cleaning solvents, and degreasing solvents. These 

waste materials may have contained hazardous substances such as cyanide, 

trichloroethylene (TCE) , methyl ethyl ketone (MEK) , and 1,1,1-

trichloroethane. Wastes were assumed to be in liquid, semi-liquid, or 

solid form. 

The Navy, through the U.S. Army Corps of Engineers (COE), began 

cleanup of the pits and trenches in 1983. COE personnel conducted 

geophysical surveys of the suspected disposal areas. Prior to the geo­

physical survey, Navy and FMC officials arranged to relocate equipment 

and materials kept in the storage areas to delineate potential excava-

tion areas to reduce interference with the surveys. The geophys ical 

survey crew completed their task by using both magnetometer and terrain 
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cond uc ti vi ty surveys. As a result of these surveys, 20 areas were 

identified as potential disposal locations. 

Data for the 20 areas where geophysical surveys took place was 

reviewed by the COE Missouri River Division Laboratory. Four of the 20 

areas were found to have had anomolous "no reading" areas. These areas 

were found to correlate well with buried asphalt or concrete rubble and 

were not further considered as hazardous waste disposal areas. This 

reasoning was further supported by 

additional areas were found to 

employee 

have had 

recollections. Seven 

varying levels of 

conductivity_ These seven areas corresponded to known areas of rubble 

disposal (no drummed wastes), or buried features such as electrical 

lines, propane lines, and a former ditch. 

The nine remaining areas were selected for excavation (Figure 2-

2). These areas were divided into high, medium, and low probability 

waste sites as follows: 

High Probability Waste Sites - 3, 5, 18 

Medium Probability Waste Sites - 6, 7, 10 

Low Probability Waste Sites - 15, 17, 19 

The criteria for these subdivisions included consideration of aerial 

photograph analyses and interviews with NIROP employees (COE, Exhibit Q, 

1984). 

Chemical Waste Management of Oakbrook, Illinois, began excavation 

of the nine pits in November 1983. A total of 43 drums were recovered 

(41 drums from Pit 3 and 2 drums from Pit 17) and stored temporarily on 

a staging pad until excavation of all pits was complete. Although the 

number of drums recovered differed from the original estimate, the COE 

is confident that the removal project was successful. 
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After excavation, composite samples were obtained from the drums 

and analY:1!ed. Classification and a summary of analytical results for 

the 43 drums are shown in Table 4-2. Laboratory analytical results are 

included as Volume II of this report. 

During review of data from the excavated areas it was noted that 

Pit 7 was originally excavated in the wrong location. A second 

excavation was made in the correct (as planned by geophysical data) 

location and sampled. A drawing prepared for the COE (U.S. Army Corps 

of Engineers, Drawing Control No. XF-215-30-01, Sheet 4, 1984) shows 

both the proposed locations of the excavations and the locations at 

which the excavations were actually made. This drawing also indicates 

that Pit 5, a high probability waste site, appears to have been 

excavated approximately 40 feet west of the planned location. The COE 

project manager has verified that the drawing showing areas to be 

excavated (Drawing 1 of 3, COE, 1984) is incorrect and that actual 

excavation took place in the corrct location (Thiele, 1987). 

All empty drums were crushed and disposed with the contaminated 

soil at the Evergreen Landfill, Northwood, Ohio, USEPA I.D. OHD 

68111327. The full or partially filled drums were trucked to Emelle, 

Alabama, and disposed at the Chemical Waste Management Facility, USEPA 

I.D. ALD 000622464 •. 

The required depth of excavation was to be determined based on the 

resul ts from the volatile organics testing of the soil at the base of 

the excavations. Guidance from Dave Richfield of the MPCA was that, if 

the total concentration of VOC analyzed was less than 1 part per 

million, backfilling could proceed. The project report of the hazardous 
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Classification* 

Empty 
Inert Liquid 

Base Solid 

PCB Waste 

• 
TABLE 4-2 

SUMMARY OF COMPOSITE ANALYSES PERFORMED ON DRUM CONTENTS FROM PIT/TRENCH AREA 
(Analyses Date, January 1984) 

Number Oil and Grease Metals Volatile Organic Compounds Total Leachable** of Drums (% by weight) 
(mg/kg) (mg/l) (% by weight) 

4 -- -- --
4 7.5 As < 0.07 Isopropanol 0.3 

Ba 5.78 Methyl Ethyl Ketone 0.6 
Cd 142 7.21 Trichloroethylene 0.2 
Cr 7,430 2.12 Ethyl Benzene 0.02 
Cu 15.3 Xylenes 0.07 
Hg < 0.005 Hydrocarbons (C10-2O) 0.2 
Ni 6.84 
Pb 18.9 0.04 
Se 0.15 
Zn 2,560 95.7 

1 16 Ag < 0.22 Methyl Ethyl Ketone 0.06 
As < 0.07 Trichloroethylene 0.4 
8a n9 1.70 Toluene 0.03 
Cd 8.60 0.01 Ethylbenzene 0.07 
Cr 427 < 0.01 Xylenes 0.3 
Cu 71.5 Hydrocarbons (C6-16) 0.5 
Hg < 0.005 
Ni 22.8 
Pb 312 < 0.01 
Se < 0.07 
Zn 1,250 3.40 

6 (a) (a) (a) 

• 
PCBs 

(mg/kg) 

--
ND 

I ND 

650 
(as 1016) 
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Classification* 

Flammable Solid 

Inert Solid 

• 
TABLE 4-2 (Cont'd) 

SUMMARY OF COMPOSITE ANALYSES PERFORMED ON DRUM CONTENTS FROM PIT/TRENCH AREA 
(Analyses Date, January 1984) 

Number Oil and Grease Metals Volatile Organic Compounds Total Leachable** of Drums (% by weight) (mg/kg) (mg/l) 
(% by weight) 

2 54.4 Ag 0.74 Trichloroethylene 0.06 
As < 0.08 Toluene 2 
Ba 44.9 Ethylbenzene 12 
Cd 2.87 0.01 Xylenes 39 
Cr 1,020 0.31 Hydrocarbons (C7-22 ) 12 
Cu 24.5 Naphthalene 0.2 
Hg < 0.005 C3 Benzenes 2 
Ni 8.18 C4 Benzenes 3 
Pb 301 < 0.01 Cs Benzenes 2 
Se 0.16 
Zn 32,500 97.3 

26 6.92 Ag 1.46 Trichloroethylene 0.8 
As 1.49 Toluene 0.08 
Ba 218 2.14 Ethylbenzene 0.2 
Cd 4.90 0.03 Xylene 1 
Cr 533 0.16 Hydrocarbons (ClO-23) 2 
Cu 124 Cresols 0.8 
Hg 0.0202 C3 Benzenes 0.03 
Ni 33.1 
Pb 324 < 0.01 
Se < 0.08 
Zn 1,250 3.16 

• 
PCBs 

(mg/kg) 

NO 

65 
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* - Classifications by Chemical Waste Management Corp_ 
** - Leachable Concentrations by EP Test Procedure 

(a) - Constituents Not Reported 
ND - Not Detected 
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waste cleanup (COE, 1984) states that all pits except numbers 3 and 6 

had VOC concentrations below the 1 ppm (1 mg/kg) guideline. Pit number 

3 was also reported to have PCBs in the soil beneath the pit (COE, 

1984). The data reviewed by RMT indicates that Pit 7 apparently also 

exceeded the 1 ppm guideline (see Section 5.1). The soil in Pi t 7 

containing more than 1 ppm of VOCs was not removed. The final depth of 

the excavations has not been reported. However, photographs of pit 3 

indicate the depth to be 4 to 5 feet. Pit number 3 was lined with 

plastic sheeting prior to backfilling so that the clean backfill would 

not come into contact With the trench bottom soil that still contained 

organic compounds. The remaining 8 pits were filled wi th clean soil 

without any special provisions for segregating the fill from the 

underlying soil • 

Upon completion of excavation, five soil sampling locations were 

identified at the bottom of each excavation. Split-spoon samples were 

obtained at each of the five locations at the pit bottom and at a l-foot 

and 2-foot depth below the pit bottom level. The range of constituent 

values detected in soils from pits and trenches upon completion of 

excavation are shown in Table 4-3. 

Results of metals reported in Table 4-3 have been compared to the 

composition of typical soils as reported by Bowen (1966). Results of 

the comparison indicate that the soils sampled below Pit 5 may be 

indicative of natural or background conditions. Comparing the Pit 5 

soil data with samples from the other pits suggests that barium, 

chromium, copper, lead, manganese, nickel, and zinc may have been 

associated with past waste disposal particularly in Pits 7, 10, 15, and 

17. 

1254.03 139:RTA:frid0506b 4-17 



• 

• 

lAJSLJ!; 4-'" 

RANGE OF CONSTITUENT VALUES DETECTED IN SOILS FROM PITS AND TRENCHES UPON COMPLETION OF EXCAVATION'll 

Pit/Trench 

Constituent 7-- 10 15 17 

Metals (mg/kl.5) 
Arsenic < 0.06 - 2.50 < 0.06 - 27.7 < 0.06 - 6.15 < 4 - 6 < 0.7 - 9 <3.2-6.1 (3-{1O 
Barium 5.01 - 83.8 8.28 - 78.2 7.16 - 169 < 5 - 270 7.5 - 300 (0) 22 - 72 
Cadmium 0.88 - 2.06 0.90 - 2.91 1.3 - 4.29 < 0.5 - 2 < 0.3 - < 0.6 < 0.4 - 4.3 < 0.3 - < 0.3 
Chromium (Total) 6.82 - 48.7 9.94 - 16.4 9.00 - 19.3 5.3 - 74 2.2 - 28 (aJ < 2 - 130 
Copper 5.67 - 334 6.57 - 45.5 5.58 - 80.2 4.1 - 14,000 < 0.7 - 19 1.8 - 4,300 1 - 32 
Lead 12.4 - 48.3 14.3 - 49.4 19.9 - 74.2 < 8 - 550 < 1 - < 2 (10-280 < 2 - 370 
Manganese (dJ (dJ (dJ ( 0.04 - 14,000 39 - 3,000 (dJ 100 - 740 
Mercury ( 0.005 - 0.0363 ( 0.005 - 0.0202 < 0.005 - 0.2231 ( 0.07 - ( 0.1 < 0.03 - < 0.1 < 8.1 - < 0.5 < 0.02 - < 0.8 
Nickel 9.2 - 18.3 7.98 - 19.2 0.8 - 27.1 7 - 110 < 10 - 25 (oj 4.5 - 37 
Selenium ( 0.06 - 0.45 < 0.05 - 0.25 ( 0.06 - 0.21 <3.8-<6 ( 0.8 - ( 1 < 2 < 1 - < 2 
Silver 0.23 - 1.36 0.44 - 1.28 0.75 - 1.79 (0.1-3.5 < 1 - 4 < 1 < 1 - < 4 
Zinc 10.2 - 108 13.4 - 46.5 12.3 - 70.8 8.0 - 890 4.6 - 28 8.4 - 1,200 5.2 - 46 

Ors;anics (mg/k~J 
Aldrin ( 0.001 < 0.002 < 0.002 NO - ( 0.015 ( 0.001 < 0.001 < 0.001 
Chlordane < 0.001 < 0.001 < 0.001 < 0.010 < 0.020 ( 0.020 - 0.041 NO - CO.015 
DDT < 0.001 < 0.001 < 0.001 ( 0.001 - 0.270 0.0025 - .100 0.0024 - 0.130 0.004 - 0.140 
Dieldrin < 0.001 < 0.001 < 0.001 ( 0.001 - 0.002 ( 0.002 - .0063 ( 0.002 - 0.0071 NO - 0.015 
Endrin < 0.001 < 0.001 < 0.001 < 0.001 - 0.002 < 0.002 - .0289 < 0.002 - 0.0058 NO - 0.082 
Heptachlor < 0.001 < 0.001 < 0.001 < 0.001 < 0.002 - .0061 < 0.002 0.0048 - 0.0086 
Lindane < 0.001 < 0.001 < 0.001 ( 0.001 - 0.002 ( 0.002 - .0023 < 0.002 NO - 0.0025 
Methoxylchlor < 0.001 ( 0.001 < 0.001 < 0.005 < 0.010 < 0.002 - < 0.010 < 0.002 -< 0.010 
Toxaphene < 0.005 < 0.005 < 0.005 < 0.020 ( 0.050 < 0.050 - 0.280 < 0.050 - 0.280 
Parathion < 0.001 < 0.001 < 0.001 < 0.010 ( 0.050 < 0.050 ND 

PCBs (mg/kS; ~ < 0.001 - 0.03 < 0.001 < 0.001 < 0.042 < 0'.020 - .130 < 0.0055 - 0.077 ND- 1.00 

Industrial Solvents 
(% by weight) ( 1.0 < 1.0 ( 1.0 (bJ (bJ < 0.1 (bJ 

Ranges indicated for each pit/trench include values for samples obtained from the surface of the pit bottom; 1 foot below the pit bottom. and 
2 feet below the pit bottom. Duplicate sample results have been included in ranges shown where appropriate. 
Pit #7 was excavated and sampled twice due to a surveying error. Values shown represent the second (true) excavation location. 

ND - Not Detected 
(8) - Total chromium not reported for pits/trenches 15, 18. and 19. 
(b) - Industrial solvents not reported for pits/trenches 7. 10. and 17. 
(c) - Barium not reported for pits/trenches 1S, 18, and 19. 
(d) - Manganese not reported for pits/trenches 3, 5, 6, 15, 18. and 19. 
(e) - Nickel not reported for pits/trenches 15, 18, and 19. 

18 19 

<3.9-(16 < 2.7 - 11 
(cJ (cJ 
< 0.3 - 1 <0.2-<0.4 
(aJ (aJ 
6.4 - 39 7.1 - 36 
<10-22 (10-24 
(dJ (dJ 
( 0.1 - 2 ( 0.1 - < 0.2 
(eJ (eJ 
< 2 - < 8 < 2 
< 1 - < 5 < 0.6 - < 1 
5.1 - 43 16 - 56 

< 0.002 - 0.0077 < 0.002 
< 0.002 -( 0.020 < 0.020 - 0.028 
< 0.002 - 0.093 0.0048 - 0.126 
< 0.002 - 0.012 ( 0.002 - 0.022 
( 0.002 - 0.086 ( 0.002 -0.0011 
< 0.002 - 0.0079 < 0.002 
< 0.002 - 0.0028 ( 0.002 
ND ( 0.010 
NO - 0.690 ( 0.050 - 0.250 
< 0.050 ( 0.050 

( 0.020 ( 0.02 - 0.053 

< 0.1 < 0.1 
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• This round of soil sampling and analyses also indicates that 

pesticides are present below some of the excavated pits. None of the 

pesticide concentrations detected at the NIROP exceeded 1 mg/kg (1 part 

per million - ppm). Currently there are no standards for pesticides in 

soils. The United S::ates Department of Agriculture (USDA) considers 

that 1 to 10 ppm of pesticide residue at three feet is normal in 

agricultural use. (,[SDl.., 1987). Therefore, pesticide concentrations 

detected at the KIROP appear to be insignificant. 

At the HPCA's request, a modification was issued to perform 

additional pit bott~ sampling in order to quantify the presence of 15 

volatile organic cOIilpoOunds. The previous analyses (Table 4-3) had 

reported "industrial solvents" on a percent by weight basis only. These 

additional samples were taken 1 foot below the pit bottoms. Additional 

• samples were obtained as follows: 

Pit Number Number of Samples Anallzed 

3 6 
5 2 
6 3 
7 3 
10 3 
15 2 
17 3 
18 2 
19 2 

Total 26 

The above testing was performed to a detection level of 10 parts per 

billion. Table 4-4 sunmarizes the range of concentrations of VOCs from 

one foot below the pit bo~tom as required by the MPCA. 

At the request 0: ~he MPCA, soil from beneath trenches 3 and 6 was 

• resampled in June :985 • Samples were collected during the installation 
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TABLE 4-4 

SUMMARY OF CONCENTRATION RANGES FOR MPCA-REQUIRED VOLATILE ORGANIC COMPOUND ANALYSES 
OF SAMPLES FROM ONE FOOT BELOW PIT BOTTOMS 

I Pit/Trench 

Constituent (~/kg) 3* 5 6* 7*k 10 15 17 18 

Ethy lbenzene < 0.010 -< 0.100 < 0.010 N3 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 

Benzene < 0.010 - < .100 < 0.010 NS < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 

Methylere Chloride < 0.005 - 1.200 < 0.010 0.017 -0.033 < 0.00.5-0.056 < 0.010 < 0.010 < 0.010 < 0.010 

Tetrachloroethylene 0.022 - 6.300 < 0.010 0.042 -0.051 < 0.005-0.078 < 0.010 < 0.010 < 0.010 < 0.010 

1,1,2-trichloroethane < 0.010 - < 0.100 < 0.010 < 0.010 < 0.005 < 0.010 < 0.010 < 0.010 < 0.010 

Toluene 0.100 - 12.(XX) < 0.010 NS < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 

Chloroform < 0.010 -< O.lOU < 0.010 < 0.010 < 0.005 < 0.010 < 0.010 < 0.010 < 0.010 

1,1 dichloroethane < 0.010 - 5.000 < 0.010 < 0.010 < 0.005 < 0.010 < 0.010 < 0.010 < 0.010 

cis 1, 2-dlchloro- < 0.010 - NS < 0.010 < 0.010 < 0.005 < 0.010 < 0.010 < 0.010 < 0.010 
ethylene 

Trans 1, 2-dichloro- < 0.100 - < 0.010 0.021 -0.064 < 0.005 - < 0.010 < 0.010 < 0.010 < 0.010 
ethylene () 10.000 - 0.057 

< 100.(00) 

1,1-dlchloroethylene < 0.005 - 1.300 < 0.010 < 0.010 < 0.005 < 0.010 < 0.010 < 0.010 < 0.010 

1,1,2,2 tetrachloro- < 0.010 - < 0.100 < 0.010 < 0.010 < 0.005 < 0.010 < 0.010 < 0.010 < 0.010 
ethane 

1,1,1,2 tetrachloro- < 0.010 -< 0.100 < 0.010 < 0.010 < 0.005 < 0.010 < 0.010 < 0.010 < 0.010 
ethane 

1,1,1 trichloroethane < 0.010 - 1.000 < 0.010 < 5.1 - 13 < 0.00.5-0.014 < 0.010 < 0.010 < 0.010 < 0.010 

Trichloroethylene 0.680 - 3,700 0.050 -0.280 0.160 -1.600 0.045 - 1.300 0.099 - 0.220 < 0.010 < 0.010 < 0.010 

• 
19 

< 0.010 

< 0.010 

< 0.010 

< 0.010 

< 0.010 
I 

< 0.010 

< 0.010 

< 0.010 

< 0.010 

< 0.010 

< 0.010 

< 0.010 

< 0.010 

< 0.010 

< 0.010 

1254.01 139:RrA:frldOScx)'I2 

* fue to high concentrations detected in pits/trenches 3 and 6 reanalysis was required by MPC'A. Concentratiorn shown reflect reana.1yza:l ~:ntllles. 
** Pit 117 was excavated and sampled twice due to a rurveying error. Concentrations shown represent the second (true) excavation location. 
NS-futa not supplied. 
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of the second set of monitoring wells at the site. The drill rig was 

used to drive and obtain split-spoon samples. Samples were obtained at 

eleven locations in pit 3 and five locations in pit 6. Samples were 

collected beginning at 10 feet below ground surface to a depth of 20 

feet below ground surface. All of the samples were, therefore, col-

lected below the base of the pits. Data are presented in Volume II. A 

summary of these soil data is presented as Table 4-5 and boring loca­

tions are shown on Figure 4-2. 

Three organic compounds were detected in 11 of 13 samples collected 

below Pit 6. Methylene chloride was found in two samples (0.39 and 0.14 

mg/kg) and bis (2 ethylhexyl) phthalate was found in 9 samples (0.234 to 

0.0200 mg/kg). Trichloroethylene was detected in only two samples; one 

from boring 4 between the 16.5-foot and 18.0-foot depth at 0.026 mg/kg 

and one from boring 5 between the 1B.5-to 20.0-foot depth as present but 

not quantifiable. 

Samples from below Pit 3 contained 8 organic compounds at 

concentrations greater than those in Pit 6. Trichloroethylene was 

detected in 75 percent of the samples and from all depths below Pit 3 

and in concentrations ranging from present, but below detection limits, 

to 207 mg/kg. Trichloroethylene was most prevalent at the eastern end 

of pit 3. Other organic compounds detected included tetrachloroethylene 

(0.0987 mg/kg to 16.5 mg/kg); 1,1,1 trichloroethane (0.048 to 1.0 

mg/kg); methylene chloride (0.10 to 0.039 mg/kg) toluene (0.032 mg/kg to 

7.9 mg/kg); ethylbenzene (1.9 mg/kg to 10.6 mg/kg) bis (2 ethylhexyl) 

phthalate (0.0049 to 0.045 mg/kg) and trans 1,2 dichloroethylene (0.78 

mg/kg) • 
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lU.n,vr- .::oVJ.J.. i)I"lL"lrLLlll> tl.r..::oULlt; vr ISVKJ.I'I{'>1> AUVANI...r;U A'l' l'J.TS J AND (, 
JUNE 1985 (ppm) 

Pit H 

Sarrple # Location 

Depth 10.0-11.5 18.5-20.0 10.0-11.5 18.5-20.0 1O.<>-U.5 14.5-16.0 18.5-20.0 1O.o-U.5 14.5-16.0 18.5-20.0 10.0-11.5 12.5-14.0 18.5-20.0 Iv.O-ll.5 14.5-16.0 18.5-20.0 10.0-11.5 14.5-16.0 18.5-20.0 

Lead 2.78 

Manganese 679 

Zinc 11.3 

PCB 1242 < .002 

PCB 1248 < .0)2 

PCB 1254 < .002 

PCB 1260 < .002 

Methylene Otloride < .025 

1,1-Dichloroet:hene < .025 

I,l-Dichloroethane 

Trans 1,2-
Dichloroethene 

< .025 

< .025 

1,1,1 Trichloroethme < .025 

3.97 2.43 l.U 1.45 

485 328 166 350 

11.7 9.32 11.2 11.3 

< .002 < .002 < .002 < .002 

< .002 < .002 < .002 < .002 

< .an < .cm < .002 < .002 

< .002 < .002 < .002 < .002 

< .025 .10 < .025 .035 

< .025 < .025 < .025 < .025 

< .025 < .025 < .025 < .025 

< .025 < .025 < .025 < .025 

< .025 < .025 < .025 < .025 

Trlchl0r0ethene .19 < .025* < .025* < .025* < .025 

< .025 < .025 < .025 < .025 < .025 

Tetmdtloroetheoe .056 < .025 < .025 < .025 < .025 

Toluene < .025 < .025 < .025 < .025 < .025 

Ethylbenzene < .025 < .025 < .025 < .025 < .025 

Chlorofom < .025 < .025 < .025 < .025 < .025 

< .0002 < .0002 < .0002 < .0002 .ono 

1.64 1.62 1.61 2.35 1.96 1.82 1.63 2.:!) 2.03 1.82 1.83 2.20 3.04 2.50 

8.40 H.G 9.03 12,4 11.9 11.1 10.2 11.2 16.2 U.t 13.1 15.8 14.2 8.05 

< .002 < .002 < .0)2 < .002 < .002 < .002 < .002 < .002 < .002 < .002 < .002 < .002 < .002 < .002 

< .002 < .002 < .002 < .002 < .002 < .(X)2 < .002 < .002 < .002 < .002 < .002 < .002 < .002 < .(02 

< .002 < .(XU < .002 < .002 < .002 < .002 < .002 < .002 < .002 < .002 < .on < .002 < .002 < .002 

< .002 < .002 < .002 < .002 < .002 < .002 < .002 < .002 < .002 ,~ .002 < .002 < .002 < .002 < .002 

< .025 < .025 .039 < .025 < .025 < .025 < .025 < .025 < .63 < .63 < .63 < .63 < .025 < .025 

< .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .63 < .63 < .63 < .63 < .025 < .025 

< .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .63 < .63 < .63 < .63 < .025 < .025 

< .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .63 < .63 < .63 .78 < .025 < .025 

< .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 .88 < .63 < .63 1.0 .... < .025 

< .025 < .025 < .025 < .025 .41 < .025 < .025 .042 207 127 78.8 139 6.7 .53 

< .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .63 < .63 < .63 < .63 < .025 < .025 

< .025 < .025 < .025 < .025 .073 < .025 < .025 < .025 16.5 13.0 3.9 13.9 .56 .(1n 

< .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 4.9 7.9 4.6 3.82 .73 .032 

< .025 < .025 < .025 < .025 < .025 < .025 < .02.5 < .02.5 1.9 10.6 6.4 4.85 2.38 < .025 

< .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .63 < .63 < .63 < .63 < .025 < .025 

.037 .022 .0085 .016 .022 < .0002 < .0002 .023 <.0002 {.0002 .045 < .COO2 < .0002 .033 

ulLO.u, L.N:RPT: na0718t 
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pit # 

Sanple # Location 

Dopth 

Lead _nese 
Zinc 

PCB L241 

PCB U48 

PCB 1254 

pCB 1260 

Methylene Chlorlde 

1.1--D1chloroethene 

1,1-Dichloroethane 

TTans 1,2-
Dlchloroethene 

10 10 

l'AeLc' 4-? \ (,;ont 'OJ 
NIROP SOIL SAMPLING RESULTS OF BORINGS ADVANCED AT PITS 3 AND 6 

JUNE 1985 (ppm) 

11 

125·14.0 18.5-20.0 10.0-11.5 18.5-20.0 14.5-16.018.5-20.0 18.5-20.0 lO.O·U.S 14.5-16.0 18.5-20.0 10.0-11.5 14.5-16.0 16.5-18.0 lO.o-U.S 14.5-16.0 16.5-18.0 10.0-11.5 14.5-16.0 16.5-18.0 18.5-10.0 

1.85 2.50 2.47 l.89 1.79 2.78 2.69 1.57 1.81 2.59 1.68 2.10 1.49 1.09 1.86 I.SO 1.56 2.27 3.30 2.44 

9.65 10.2 14.2 9.85 9.12 10.7 10.2 9.36 U.8 14.5 11.8 9.10 9.27 1l.3 8.27 12.1 12.9 10.1 11.7 n.2 

< .002 < .002 < .002 < .002 < .002 < .002 < .002 < .002 < .002 < .002 < .002 <.002 < .002 < .002 < .002 < .002 <.002 < .002 < .002 < .cm 

< .002 < .002 < .002 < .002 < .002 < .002 < .002 < .002 < .002 < .002 < .002 < .cm < .0)2 < .002 < .002 < ,002 < .002 < .002 < .002 < .~J2 

<.002 < .002 < .(lO2 < .002 < .002 < .002 < ,002 < .002 <.002 < .002 <.002 < ,002 < .002 <.002 < .002 < .002 < .002 < .002 <.002 < .(102 

< .0)2 < .002 < .002 < .002 < .002 < .002 < .002 < .002 < .002 < .002 < .0)2 < .(J02 < .002 < .002 < .002 < .002 < .002 < .002 ( .002 < .002 

< .025 < .025 < .025 ( .025 < .025 < .025 .042 .39 .14 < .025 < .025 < .025 < .025 < .025 < .025 < .025 ( .025 < .025 < .025 < .025 

< .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 

< .025 <:: .025 < .025 < .025 < .025 < .025 < .025 < :025 < .025 < .025 (' .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 

< .025 < .025 < .025 < .025 < .015 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 

1,1,1 Trichloroethane < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 

Trlch1otoethene < .025.30 .034 < .025* < .025 < .025*.15 < .025 (.025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 (.025 .026 < .025* 

Benz .... < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 

Tetmchlo~t:hene < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .02.5 < .025 < .025 

Toluene < .025 < .025 <.025 < .025 < .025 <.025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 

Ethylbenzene < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 < .015 < .025 < .025 < .025 < .025 < .025 < .025 < .015 < .025 < .025 

Chlorofom (.025 (.025 < .025 < .025 < .025 < .025 < .025 <.025 < .025 < .025 < .025 < .025 <.025 < .025 < .025 < .025 < .025 < .025 < .025 < .025 

.0049 .0051 < .0002 (.0002 <.0002 < .0002 < .0012 .031 .037 .0111 .0395 .0247 .0297 .234 .0732 .0200 < .(0)2 <.0002 <.0002 < .0002 

(lUO.05 139:RPT:frld0718t) 
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TRENCH 3 

P3-3. P3-5. P3-6. 

P3-9. P3-10. 

TRENCH.. ~ 

P3-1 • BORING LOCATIONS NORTH 

FIGURE 4"'2. 

• 

P3-S. 

P3-1f 

NOTES: SEE FIGURE 2-2 FOR LOCATIONS OF TRENCHES 
3 AND 6. THIS FIGURE BASED ON DRAWING 
SUPPLIED BY coe NOT OTHERWISE LABELED. 

SCALE 1-·APPROX'MATELY 20' 

Own. hy ... MCS 

SOIL BORING LOCATIONS ADVANCED IN TRENCHES 3 AND 6 JUNE, 1985 I\IVfl 'NC .. ---------4 ..!!.:!.fe: 4/87 

Proj. #': 1254.01 
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The presence of high concentrations of VOCs below the pits 

indicates that an unknown quantity of these hazardous constituents were 

released from the disposal area. The VOCs also probably entered the 

ground water flow system since the water table is approximately 19 feet 

below the ground surface in the area of the pits. The disposal 

activities in some of the pits and trenches did result in releases of 

hazardous substances into the environment. The constituents left in the 

soil (Table 4-5) may also form continuing source to the ground water as 

precipitation infiltrates through the sandy soils. 

Sewer Systems. Sewer systems in use at the NIROP include separate 

sanitary and storm sewers (Figure 4-3). The sanitary sewer system 

installation was begun during the original site development. As the 

facility expanded, so did the collection system. Various sizes of clay 

pipe were used for the original gravity flow system. The sanitary sewer 

is 4 to 6 feet below the ground surface at the northern end and 8 to 10 

feet below the ground surface on the sourthern end of the facility. The 

sanitary sewer system from NIROP continues beneath FMC-owned property. 

The system carries plant sanitary wastewater and treated and untreated 

industrial wastewaters. It has a single IS-inch connection point to the 

metropolitan system. Total facility (NIROP and FMC) wastewater 

discharged to the metropolitan sewer system during 1983 ranged from 0.3 

to 0.5 MGD. The wastewater discharge has varied over time, depending on 

the number of employees, Which has ranged from 1,000 to 11,000. There 

are currently approximately 3,200 employees at the NIROP. The plant 

effluent is piped to the Pig's Eye Wastewater Treatment Plant, which is 

operated by the Metropolitan Waste Control Commission • 

1254.03 l39:RTA:fridOS06b 4-25 
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Repairs to the FMC portion of the sanitary sewer system were 

initiated by FMC in October 1982, as reported by Papadopulos (1983). 

These repairs were needed because of unusually high ground water levels 

observed in a monitoring well located near the sewer. It was concluded 

that leakage from the sanitary sewer was probably causing the elevated 

ground water levels. This conclusion was also based on an inspection of 

the condition of the sewer in existing manholes and a television survey 

of the sewer between manholes. The wastewater contains several 

different types of wastes, and leakage from the sewer may have caused 

ground water contamination beneath the FMC-owned portion of the 

facility. The sewer was repaired in October 1982 by inserting a liner 

into the existing pipe. Inspection and repair of the lateral lines was 

not conducted. The condition of sanitary sewer lines beneath the NIROP 

is not known. The inspections and repairs described here occurred only 

beneath the FMC-owned portions of the facility. 

The storm sewer system is also shown on Figure 4-3. Most of the 

storm sewer system exits the facility at the southwestern corner of the 

main plant building, near monitoring wells 10-8, 6-D, and 6-8. The 

storm sewer system is connected to roof drains, catch basins in 

roadways, and in the plant, as well as floor drains throughout the plant 

(FMC Drawing 4251, 1984). The drawing indicates that many of the floor 

drains have been plugged as of 1984. A separate sewer drains the 

southeastern portion of the facility near well 9-8, toward the south. 

An 84-inch line draining to the Mississippi River is located to the 

south, near monitoring wells 19-5 and 19-D • 
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The sewer systems beneath the ~~ROP have the potential for 

releasing hazardous substances to the environment. Spills described 

earlier in this report, continue to occasionally find their way into 

floor drains and the sanitary sewer. It is likely that 20 to 40 years 

ago spills of liquid wastes, and intentional waste disposal practices, 

resulted in even greater discharges to the sewer system. Some section 

of the sewer lines are over 40 years old. It is not unlikely that small 

and large leaks may exist in parts of the systlFm as was discovered 

beneath the adjoining FMC facility. 

The integrity of the sewer systems have not been investigated. 

However, two out falls on the Mississippi River and the sanitary sewer 

were sampled in March 1981 (Hickok, 1981a). The results are summarized 

on Table 4-6. The sample from storm sewer outfall 20200 contained 

substantial quantities of TCE (0.4 mg/l), acetone, methyl ethyl ketone, 

and isopropyl alcohol. The second storm sewer sample contained only 

acetone. The sanitary sewer sample contained at least seven organic 

compounds, including 0.35 mg/l of TCE. These data suggest that if the 

sewers are leaking, hazardous substances can be released to the shallow 

ground water flow system beneath the NIROP. 

Industrial Wastewater Pretreatment Plant. The NIROP uses an 

industrial wastewater pretreatment system, constructed in 1973, for 

wastewater generated from metal plating operations. Before the pre-

treatment plant was constructed, plating wastes were discharged directly 

to the sanitary sewer (Envirodyne, 1983). 

The continuous pretreatment system automatically treats 

approximately 100,000 gallons per day of liquid plating wastes (rinse 

1254.03 139:RTA:£rid0506b 4-28 
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TABLE 4-6 

• SUMMARY OF SANITARY AND STORM SEWER EFFLUENT 
ANALYSES (FROM HICKOK, 1981). ALL CONCENTRATIONS IN mg/L. 

Sanitary Storm Sewer Outfalls 
Sewer NPDES 20200 NPDES 20300 84" Outfall 

Acetone 0.15 0.3 0.060 < 0.025 

n-Butyl alcohol < 0.025 < 0.025 < 0.025 < 0.025 

Isopropyl alcohol 0.3 0.1 < 0.025 < 0.025 

Methyl ethyl ketone < 0.025 0.3 < 0.025 < 0.025 

Methyl isobutyl ketone < 0.025 < 0.025 < 0.025 < 0.025 

Methylene chloride 0.06 < 0.025 < 0.025 < 0.025 

Mineral spirits 2.0 < 0.5 < 0.5 < 0.5 

Naphthalene < 0.025 < 0.025 < 0.025 < 0.025 

Tetrachloroethylene < 0.025 < 0.025 < 0.025 < 0.025 

Toluene < 0.025 < 0.025 < 0.025 < 0.025 

Trichloroethylene 0.35 0.40 < 0.025 < 0.025 • 1,1,1 Trichloroethane 0.03 < 0.025 < 0.025 < 0.025 

Xylene (meta) 0.030 < 0.025 < 0.025 

Xylene (ortho/para) < 0.025 < 0.025 < 0.025 

Chromium 0.45 < 0.05 < 0.05 < 0.05 

Cadmium 1* < 0.01 < 0.01 < 0.01 

Copper < 0.05 < 0.05 I < 0.05 

Cyanide 0.023 < 0.006 < 0.006 0.006 

Lead 0.05 < 0.05 < 0.05 < 0.05 

Nickel 0.05 < 0.05 < 0.05 < 0.05 

Oil/Grease 364 10 NR* 13 

Zinc 0.14 0.03 0.02 0.01 

pH 8.6 8.1 8.1 8.2 

TOC I 5 9 8.2 

COD 16 < 4 16 20 

• * I = Illegible copy and NR = Not Reported 

f254.01 139:RTA:frid0506T2 
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water and spent plating solutions). The pretreatment plant employs 

chemical treatment to destroy cyanide, reduce hexavalent chromium to the 

trivalent state, neutralize acids and alkalis, and precipitate heavy 

metals. The treatment sludge, a listed hazardous waste containing heavy 

metals, is drummed and stored in a NIROP hazardous waste staging area 

prior to final disposal in an approved landfilL The treatment oper-

ation during the 1980' s generated approximately 12 to 24 barrels of 

sludge annually. Clarified wastewater is discharged to the sanitary 

sewer system. 

4.2 Waste Component Characteristics and Behavior 

4.2.1 Introduction 

An evaluation was conducted by RMT to determine which chemical 

parameters at the NIROP site should be addressed more extensively in 

terms of environmental behavior and potential toxicity. The list of 

chemicals compiled in Section 4.1 was screened to select chemicals which 

satisfied one or more of the following general criteria: 

clear pattern of occurrence in on-site ground water samples 
clear pattern of occurrence in trench and pit soils 
known history of spills 
toxicologically important 

The highest priority was given to those chemicals for Which there 

was evidence of migration in ground water (discussed in detail in 

Section 5.3.3 and 5.3.4 of this report). The compounds which were 

reported frequently in samples of ground water are listed below: 

Trichloroethylene 
Methylene chloride 
cis and trans 1,2-dichloroethylene 
Tetrachloroethylene 
1, 1, I-trichloroethane 
1,1-dichloroethane 
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No metals exhibited an obvious ground water occurrence pattern 

indicative of on-site operations. Two inorganics, manganese and 

sulfate, were frequently measured at concentrations exceeding the 

secondary drinking water regulations. However, these levels appear in 

wells throughout the site and are likely due to either upgradient 

sources or natural geochemical conditions. 

Selenium was measured at a concentration over the primary drinking 

water standard in well 9-S during the last round of sampling in 

November, 1986. For this reason the behavior of selenium will be 

further discussed. In addition, because of the occurrence of xylene and 

ethylbenzene at high concentrations in one of the excavated drums and 

PCBs in soils beneath one of the trenches, these parameters warrant 

further discussion. Toluene was also found in two drums and in some 

ground water samples. Isocyanates will also be discussed because they 

are listed as a raw material and are potentially very toxic. These 

compounds have not been included in any waste, soil, or ground water 

analysis program. The environmental significance of isocyanates is 

therefore unknown at the NIROP site. 

4.2.2 Behavior of Individual Compounds 

The behavior of the compounds in the list in Section 4.2.1 can be 

discussed as a group. All these compounds are liquids at room 

temperature but are considered volatiles. Xylene, ethyl benzene , and 

toluene can also be included in this group. Therefore, they would tend 

to evaporate from surface spills. If buried or spilled in large 

quantities these compounds would become available for leaching by 

infiltrating rainfall. 
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• In general these compounds are soluble in water so that ground 

water could cause significant translocation in the subsurface. Water 

solubilities for each compound are listed in Table 4-7. 

If a spill or leak is large enough such that the solubility in 

ground water is exceeded, then these liquids would separate from water. 

Toluene, ethyl benzene and xylene are less dense than water and would 

float on the water's surface. The remaining volatile compounds are 
d 

denser than water and would sink. It is possible that trichloroethylene 

may have sunk at the NIROP site because it appears to have been spilled 

or leaked in the largest concentrations. 

A sinking plume of trichloroethylene will be slowed by layers of 

less permeable strata or by bedrock. Ground water flowing past a 

sinking plume will dissolve trichloroethylene from the plume edges and 

• transport it in the direction of ground water flow at concentrations 

less than or equal to the solubility (i.e., approximately 1000 mg/1). 

Trichloroethylene may also undergo biodegradation in the 

subsurface. The amount of degradation by microorganisms cannot be 

predicted at any particular site. It 1s dependent on concentrations of 

the compound, exposure time of the organisms to the compound, amount of 

oxygen present, other compounds present, and other hydrogeochemical 

factors. The breakdown products of trichloroethylene could include the 

three forms of dichloroethylene, vinyl chloride, chloroethane and carbon 

dioxide (Kleopfer et.a., 1985; Bario-Lage et.al., 1986). Dichloro-

ethylene does appear in ground water samples. However, vinyl chloride 

has not been detected in ground water, indicating that degradation of 

trichloroethylene may not be occurring • 

• 
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TABLE 4-7 

• WATER SOLUBILITIES AND DENSITIES OF 
SELECTED VOLATILE ORGANIC COMPOUNDS 

Solubility* Density 
Compound (mg/L) (H20 = 1) 

Trichloroethylene 1,000 1.46 

Methylene Chloride 20,000 1.3 

trans 1,2-dichloroethylene 600 1.28 

cis 1,2-dichloroethylene 800 1.26 

Toluene 515 0.87 

Tetrachloroethylene 150 1.63 

1, 1, I-trichloroethane 4,400 1.35 

1,I-dichloroethane 5,500 1.17 

Ethylbenzene 152 0.87 

• Xylene 180 0.88 

*Solubility in water at 20°C 
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Polychlorinated biphenyls (PCBs) behave differently in soils. PCBs 

exhibit a much lower water solubility (less than 100 ppb.) PCBs also 

have an affinity for organic or other solid surfaces. Therefore, PCBs 

are not mobile in ground water, nor are they readily leached from the 

unsaturated zone. Migration can occur if other organic solvents are 

mixed with PCBs. However, at the NIROP site the soils in the pit/trench 

containing the highest concentration of PCBs did not contain detectable 

levels of organic solvents. 

Isocyanates are generally highly reactive with both organic 

solvents and water. In both instances, the cyanate molecule is 

altered. In the case of reaction with water, substituted urea compounds 

and carbon dioxide are formed. It is unlikely that isocyanates would 

remain intact after exposure to rainfall or ground water • 

The material safety data sheets at NIROP show that polymeric 

isocyanates are being used. Although this terminology is not 

definitive, it may refer to the polymeric form of MDI (diphenylmethane -

4,4'-diisocyanate). Synonyms for this material are methylene bisphenyl 

isocyanate and polymethylenepolyphenyl polyisocyanate. The vapor 

pressure of this material is low (0.00014 tarr at 25°C) which is 

significant because the toxicity of isocyanates is greater via 

inhalation than by dermal exposure. 

Selenium occurs in several oxidation states in the environment (-2, 

+4, +6). In intermediate redox conditions and at pH values between 2.9 

and 8.4, selenium normally exists as HSe03-. In this oxidation state 

(+4) selenium is called selenite. Selenite is strongly adsorbed to 

solid surfaces containing iron below a pH of 9. Clay minerals with low 

1254.03 139:RTA:frid0506b 4-34 



• 

• 

• 

iron content may adsorb selenite less strongly. At higher pHs carbonate 

can prevent selenite adsoprtion. Other anions may reduce selenite 

adsorption, including phosphate and possibly sulfate. 

4.2.3 Toxicology of Individual Compounds 

Volatile Organic eoapounds. The carcinogenic potential of the 

compounds listed in Table 4-7 has been studied. Table 4-8 classifies 

the compounds by carcinogenicity. 

The acute and chronic toxici ties of these compounds to humans is 

no t well known. 

values for rats 

In order to compare these compounds, the oral LDSO 

are shown in Table 4-9. Data on mutagenicity and 

teratogenicity is even more scarce. The information which is available 

is often contradictory or for inhalation experiments only (WDHSS, 1985 

and 1986). Therefore, an effective comparison of compounds cannot be 

made. 

PCBs. PCBs are regarded as a potential human carcinogen by NIOSH 

(1986). According to NIOSH, exposure by humans to PCBs can also cause 

chloroacne, gastrointestinal disturbances, changes in blood chemistry 

and numbness in fingers and toes. EPA concluded that PCBs may also 

cause adverse reproductive effects (49 CFR 28176 Tuesday, July 10, 

1984). However, PCBs have a low acute oral toxicity (> 1,000 mg/kg for 

rats and mice, NIOSH, 1986). 

Isocyanates. The isocyanates exert toxic effects primarily in the 

vapor phase (ACGIH, 1986). Although both eye damage and respiratory 

problems have been documented, most reported incidents have been in the 

lungs and bronchial airways. The threshold limit value - time weighted 
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TABLE 4-8 

CARCINOGENICITY OF VOLATILE ORGANIC COMPOUNDS 

Compound 

Trichloroethylene 

Methylene chloride 

trans 1,2-dichloroethylene 

cis 1,2-dichloroetylene 

Toluene 

Tetrachlorethene 

1, 1, 1-trichloroethane 

1,1-dichloroethane 

Ethylbenzene 

Xylene 

Carcinogenicity 

Known or probable carcinogen1 

Some data to indicate non-carcinogen2 

Insufficient data2 

Insufficient data 2 

Some data to indicate non-carcinogen2 

Known or probable carcinogenl 

Non-carcinogen1 

Contradictory data2 

Insufficient data 2 

Insufficient data2 

1 50 FR 46886 Wednesday, November 13, 1985. 

2 Public Health Related Groundwater Standards, September 1985 and June 
1986. Wisconsin Department of Health and Social Services, Division 
of Health • 
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TABLE 4-9 

ACUTE TOXICITIES OF SELECTED VOLATILE ORGANIC COMPOUNDS l 

Compound 

Trichloroethylene 

Methylene chloride 

cis and trans 1,2-dichloroethylene 

Toluene 

Tetrachloroethylene 

l,l,l-trichloroethane 

l,l-dichloroethane 

Ethylbenzene 

Xylene 

*LDSO for Mice 

Oral LDSQ 
for Rats (g/kg) 

4.9 

2.0 - 3.0 

0.77 

4.3 - 7.5 

No data 

11* 

14.1 

3.5 

0.0043 

ITaken from Public Health Related Ground Water Standards, September 1985 
and June 1986. Wisconsin Department of Health and Social Services, 
Division of Health. 
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average (TLV-TWA) is 0.02 ppm in air for MDl (ACGlH, 1986). MDl appears 

to have a low oral toxicity and is not a potent skin irritant. 

Selenium. Selenium is considered a potential carcinogen based on 

tests with laboratory animals (USDHS, 1983). However, there is some 

evidence that selenite may actually inhibit tumor formation (Sittig, 

1980). Other toxic effects of selenium are strongly dependent on the 

chemical form of selenium. Selenium is considered an essential nutrient 

for humans in the range of 0.01 to 0.1 mg/l in the diet (Sittig, 1980). 

For these reasons a Primary Drinking Water Standard of 0.01 mg/l has 

been set as a precautionary measure until human health effects are more 

clearly defined. 
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5. SUBSURFACE INVESTIGATIONS 

The U.S. Army Corps of Engineers (COE) has installed 33 monitoring 

wells on the NIROP in three phases in May 1983, May 1985, and January 

1986. The wells were designated with suffixes to identify the 

stratigraphic position of the monitoring well intakes: with .. s .. 

indicating a shallow (water table) well in the unconsolidated aquifer, 

"D" indicating a deep (piezometer) well near the base of the unconsoli­

dated aquifer, and "PC" indicating a monitoring well (piezometer) near 

the top of the aquifer in the Prairie du Chien Formation. The wells 

were constructed of stainless steel, wire-wound well screens and 

galvanized well casing. The boreholes were grouted and lockable 

protective casings were cemented over the well casings. Individual well 

construction diagrams are provided in Volume II of this report • 

This section of the report also compiles the regional information 

contained in published reports; unpublished data from previous 

investigations of the FMC Northern Ordnance Division Plant (Papadopulos, 

1983; Conestoga Roovers, 1983 and 1985); unpublished reports of previous 

investigations at the NIROP facility (Envirodyne, 1983); and the 

November 1986 ground water sampling conducted by RMT. 

5.1 Soils 

Physical Properties of Soils. The soils in the area of the NIROP 

formed in sandy glacial deposits. The glacial deposits occurring at the 

site consist of coarse sand, medium sand, and some gravelly sand. These 

unconsolidated deposits are up to 150 feet thick in the vicinity of the 

NIROP (Envirodyne, 1983) • 
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Alluvial deposits occur in areas immediately adjacent to the 

Mississippi River, west of the East River Road. These deposits are of 

recent origin, and the soils formed show little development. The 

texture of these alluvial deposits varies widely. These deposits are 

frequently subjected to flooding (Envirodyne, 1983). 

The NIROP is located in the southwesternmost portion of Anoka 

County in a small strip of land referred to as the "Anoka County 

Boot." This portion of the county is not included in the present (1983) 

Anoka County Soil Survey. However, the Soil Conservation Service (SCS) 

was able to provide Envirodyne (1983) information as to the soils 

present at the NIROP. The SCS indicated that the NIROP was located 

within the Hubbard-Nymore soil association, which is characterized by 

nearly level to gently sloping, excessively drained, sandy soils. The 

majority of the area has Hubbard soils, while small areas close to the 

Mississippi River are occupied by Becker and Chaska soils. 

The Hubbard series consists of nearly level to slightly sloping, 

excessively drained soils formed in broad outwash sands. These soils 

are located on broad flats adjacent to drainageways and large depres­

sions in the sandy outwash plains. Hubbard soils have a black and very 

dark grayish-brown, coarse sandy surface layer about 20 inches thick. 

The subsoil is dark brown and yellowish-brown coarse sand. The 

underlying material at a depth of about 44 inches is pale brown, 

gravelly coarse sand. The permeability of these soils is rapid. 

The Becker series consists of nearly level, moderately well drained 

to well drained soils formed in loamy sediments underlain by sand. 

These soils are found on bottomland along rivers and streams • 
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Permeability of these soils is moderately rapid, and the available water 

capacity is moderate. This soil is occasionally flooded for short 

periods. The surface layer is very dark brown, black or dark grayish­

brown fine sandy loam about 27 inches thick. The subsoil is dark brown 

and dark yellowish-brown, friable, very sandy loam about 17 inches 

thick. The underlying material is mottled yellowish-brown, loose coarse 

sand. This soil differs from the Hubbard soils in that it has a thick A 

horizon and a thicker loamy sediment. 

The Chaska series consists of deep, poorly and somewhat poorly 

drained soils formed in loamy alluvium on flood plains. The surface 

layer is very dark gray silt loam 8 inches thick. The substratum is 30 

inches of very dark grayish-borwn and very dark gray mottled silt loams 

with strata of fine sand and very fine sandy loam over stratified and 

mottled dark grayish-brown and olive fine sandy loam and grayish-brown 

loamy fine sand. Slopes on these soils range from 0 to 2 percent. 

These soils are commonly subjected to periods of flooding. The 

permeability of these soils is moderate to moderately rapid. 

5.2 Geology 

The description of site geology is based upon published reports, 

NIROP monitoring well logs, and reports from the nearby FMC study area. 

A general geologic column (Hogberg, 1972) is presented in Table 5-1. 

The NIROP site lies on an alluvial terrace deposit which was formed 

during the Pleistocene Epoch, when glacial melt waters caused the nearby 

Mississippi River to flow at a higher elevation. The terrace deposits 

consist of a heterogeneous mixture of gravel, sand, Silt, and clay • 
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TABLE 5-1 GENERAL GEOLOGIC COLUMN, TWIN CITY BASIN 
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Soil samples (39) from borings 5-D, 6-D, 9-S, and 10-S were 

classified according to the Unified Soil Classification System following 

mechanical analyses. The predominant sediment type beneath the NIROP 

was found to be silty sand (SM). Gravelly sand (SP or SM-SP) occurred 

at boring 5-D, 6-D, and 9-S. Sandy clay was found in boring 5-D. 

Details of these analyses and depths of individual samples are presented 

in Volume II of this report. 

The bedrock unit immediately underlying most of the Quaternary 

deposits at the NIROP is the St. Peter Sandstone. Successive units 

underlying the St. Peter sandstone are the Prairie du Chien Group and 

the Jordan, St. Lawrence, Franconia, and Dreshach Formations. This 

discussion extends to the base of the St. Lawrence due to its role as a 

regional confining unit • 

The St. Peter Sandstone has been described by Thiel (1944) as 

consisting of a medium- to fine-grained, friable, white to yellow 

sandstone, with beds of siltstone and shale in the lower part of the 

formation. Because of the small size of its quartz grains, the 

formation is not highly permeable. 

Much of the original thickness of the St. Peter Sandstone was 

eroded away before the overlying unconsolidated materials were 

deposited. Therefore, only the lower portion of the formation is 

present beneath the site. The base of the St. Peter Sandstone is 

typically silty to shaly. This low permeability unit therefore acts as 

a hydrogeologic confining unit within the ground water flow system, 

separating the Quaternary deposits from the underlying Prairie du Chien 

aquifer. Within the MiSSissippi River Valley, the St. Peter Sandstone 

1254.03 139:RTA:frid0506c 5-5 



• 

• 

• 

is often completely eroded away 1 exposing the underlying Prairie du 

Chien Group. Where the St. Peter is absent, or where "windows" occur, 

there is direct communication with the alluvium and hazardous substance 

migration into the Prairie du Chien Formation can occur. 

The Prairie du Chien Group consists of the Shakopee and Oneota 

Dolomites. The Shakopee Dolomite is much less dolomitic than the Oneota 

(Thiel, 1944). Its basal beds are sandy and, in many places, the 

succeeding layers are thin-bedded. Much of the formation is a massive, 

drab, dolomitic limestone with cavities filled with white calcite. 

Calcareous oolites may be found throughout the Shakopee, and much of the 

flint that is common in this formation is also oolitic. 

The Oneota Dolomite is thick-bedded, drab to buff, and in places 

pink, and may be sandy or shaly. The upper part may be cherty and in 

many locations it is porous to cavernous. Many of the cavities and 

joints are lined with quartz crystals, and huge calcite-lined pockets 

are common. In the southeastern counties where the dolomite is strongly 

developed in the bluffs of the Mississippi and its tributaries, there 

are extensive solution channels, some of which reach the dimensions of 

caves penetrable for some distance. Both the Shakopee and Oneota 

Dolomites are highly permeable and form a regional aquifer that is 

widely used for water supplies. 

The Jordan Sandstone, which underlies the Prairie du Chien Group, 

has been described by Thiel (1944) as a loosely cemented medium- to 

coarse-grained white sandstone, which becomes yellow or brown, due to 

oxidation, along its outcrops and jointing planes. It ranges from 75 to 

nearly 175 feet thick and is exposed in the valleys of the Minnesota 
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Ri ver and tributary streams; it also appears in the lower part of the 

bluffs of the Mississippi and its branches from near Hastings southward 

to the Iowa state line. Elsewhere the Jordan Sandstone is deeply buried 

beneath younger rock. The Jordan Sandstone is made up of two members, 

the Norwalk and the Van Oser. The upper Van Oser member is the 

coarser. It consists of friable gray, white, pink, or brown sand 

grains. The lower Norwalk member is not present in the Twin Cities 

area. The Jordan sandstone is very permeable and acts as a regional 

aquifer. 

The St. Lawrence Formation underlies the Jordan Formation. The St. 

Lawrence Formation consists of glauconitic, buff, dolomitic limestone 

(Thiel, 1944). Several conspicuous beds of gray to buff dolomitic 

siltstone occur near the base of the formation. The St. Lawrence 

consists of two members, the lower of which is the Nicolet Creek member, 

the upper, the Lodi shale. 

Neither member of the St. Lawrence Formation is important as a 

source of ground water. The chief value of these members lies in their 

function as confining strata under the Jordan Sandstone aquifer. 

Contaminants which have migrated to this depth would be impeded from 

further migration by the St. Lawrence Formation. 

Geologie Cross Sections. Geologic cross sections have been 

prepared to aid in the discussion of site geology at the NIROP study 

area. Cross-section locations are shown on Figure 2-2. Two north-south 

geologic cross sections and one east-west cross section are shown on 

Figures 5-1 and 5-2. Boring logs from the installation of NIROP 

monitoring wells and information from FMC reports were used in preparing 

Figures 5-1 and 5-2. 
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Unconsolidated deposits seen on Figures 5-1 and 5-2 are generally 

silty sand. Gravelly sand, sandy gravel, or gravel units were found in 

nearly aJ,.:.l bQrlng!il.o. ~ gravelly :(j\and layertf; found at a shallow depth 

(approxiut~ly 10 to 25 feet below the srouti.d surface) beneath the 

NIROP .It 'is 'n9t found south of the NIROP J on FMC land. A deeper 

'::gravelly ,sand unit is found near or at the base o'f the unconsolidated 

sediments. The ':S-to 40-foo·t ... th1ck unit extends beneath both the NIROP 

and FMC facilities, with the exception of the area bounded by borings 6-

D,FMC-41, and 9-D. There is also a bpdy of "clean" 'sand (SP) beneath 

the southwest corner of the NIROP (boring logs 6-D, 8-D, and 9-D). this 

unit eX,tends downward to the bedrock surface (Figure 5-1)". !het~iek 

clean sa~d unit may be correlated to the shallow gravelly sand unit {see 

borings 7-Dand 4-PC on Figure 5-2). Both may represent recentfluv1al 

, deposits left by the Mississippi River. This recent alluvial sediment' 

is probably hydraulically interconnected with the gravelly sand layer cl't 

the base of the unconsolidated sediment, immediately west of boring 

location 7-D. 

Clay, sil ty clay, or sandy clay silt lenses were observed at 

various depths in several bori~gs on the NIROP. These fine-grained' 

deposits appear to be discontinuous lenses within the silty sand found 

beneath most of the NIROP. An apparently continuous clay layer 

underlies the FMC facility at elevations 760 feet to 810 feet. The cIa,.. 

layer forms an aquitard beneath the FMC property that has a significant 

impact on ground water flow and hazardous substance 1i11gratiOu 

(Padadopulos, 1984; Conestoga-Roovers, 1985). This unit thins and 

becomes discontinuous to the north and is not found Under tne 

northernmost ~ortions of the N1ROP facility_ 
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Several borings beneath the NIROP facility penetrate the bedrock 

formations. A distinct thinning of the St. Peter Sandstone occurs 

between wells I-PC and 4-PC. The thickness decreases from approximately 

37 feet to 7 feet bet\leen the wells. Further south, the St. Peter 

Sandstone is absent between borings 7-D and FMC 42 and 41 and appears 

again at FMC 3l. In the area wher'e the St. Peter Sandstone is absent, 

the Prairie du Chien Dolomite is in direct contact \lith the overlying 

alluvial deposits. The approximate areal extent of Prairie du Chien 

exposure is shown on Figure 5-3, which h~s been adapted from the Initial 

Assessment Study (1983). This area could allow vertical migration of 

contaminants into the Prairie du Chien Formation to occur. The contact 

area appears to be the mouth of a buried bedrock valley described by 

Payne (1965). Payne describes the valley ~s extending to the northeast, 

which would locate it under the southern portion of the NIROP 

facility. 

In summary, the NIROP is underlain by a thick layer of 

unconsolidated sediments. The majority of the sediments are silty sand 

and form an extensive aquifer beneath the facility. There are coarser, 

gravelly sand layers near the top and the bottom of the unconsolidate"d 

sediments. Both layers are hydraulically connected to thick sand 

deposits that appear to extend from near the groUnd surface to the 

bedrock along the Mississippi River. The clay layer(s) which 

significantly affects ground water flow and contaminant migration 

beneath the FMC facility becomes thin and discontltiiio\i~ beneath the 

NIROP. It probably does not have a sigrtUicant impact be1.bw the NIROP • 
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5.3 Ground Water 

5.3.1 Aquifer Systems 

Four aquifers underlie the NIROP site as defined by the Minnesota 

Geological Survey (Kanivetsky and Walton, 1979). These are (from 

youngest to oldest) the Quaternary aquifer, the Prairie du Chien/Jordan 

aquifer, the Franconia/Ironton/Galesville aquifer and the Mt. Simoni 

Hinckley/Fond du Lac aquifer. The upper two aquifers (Quaternary and 

Prairie du Chien/Jordan) are separated from the lower two units by the 

St. Lawrence Formation, which serves as a confining layer. Therefore, 

this investigation will focus on the upper two aquifers. 

The Quaternary aquifer is found within MiSSissippi River alluvial 

deposits which consist primarily of sand with some gravel, varying 

thicknesses of silts, and occasional clay lenses. The Qua ternary 

alluvial aqu~fer, though capable of yielding fairly high quantities of 

water to wells, is not commonly used for water supply purposes. The 

Quaternary aquifer is highly susceptibile to contamination; therefore, 

the underlying Prairie du Chien/ Jordan aquifer is more commonly used 

(Envirodyne, 1983). 

The Prairie du Chien/Jordan (PCJ) is composed of two units: .'. ., 

dolomites of the Prairie du Chien Group and the Jordan Sandstone. 'fhe 
"i ' 

Prairie du Chien is primarily a highly fractured dolomite and contains 

solution cavities that increase its permeability. The Prairie du Chien 

Group is underlain by the poorly cemented Jordan Sandstone which, 

together with the Prairie du Chien, is capable of yielding 500 to 

1,000 gpm • 
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In the NIROP study area, the PCJ aquifer is generally separated 

from the overlying Quaternary aquifer by a silty to shaly basal bed of 

the St. Peter Sandstone. However, under the southwestern portion of the 

plant, the St. Peter Sandstone is fully eroded and in contact with the 

unconfined Quaternary alluvial aquifer (see Figure 5-3). Where this 

condition occurs, the PCJ and the Quaternary deposits act as a single, 

hydraulically connected unit. 

Ground Water Use. Only two area wells were reported by Papadopulos 

(1983) as being finished in the Quaternary alluvial aquifer in the 

vicinity of the NIROP. One well is north and west of the NIROP 

(upgradient), west of East River Road; and the other is about 900 feet 

south of the NIROP, west of East River Road. Both wells are in the area 

currently designated as a park. It is not known 1£ eit1ler well is 

operational • Tbe production from these wells waS estimated by 

Papadopulos at less than a few hundred gallons per day. A high":capacity 

"Ranney'" well system to augment the City of Minneapolis water supply Jias 

been proposed for the alluvial aquifer immediately west and south of the 

NIROP. These wells would be generally dowrigradient of the NIROP. 

The PCJ aquifer is a major' sotirce of ground water for the 

Minneapolis-St. Paul area. Within ana near the NIROP Site, ground water 

production from the Prairie du Chien/Jordan aquifer either has occurred 

or does occur from several wells. Three high capacity production wells 

are located on NIROP property (FMC/Navy wells 1, 2, and 3 on Figure 

2-2). These wells are no longer in use. The City of Fridley Municipal 

Well 13 (immediately northwest of the NIROP) , two wells 

Honeymead!Minnesota Linseed Oil Company (located southeast 

1254.03 139:RTA:frid0506c 5-14 
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facility), and two wells owned by Kurt Manufacturing Company (located 

about 2,500 feet northeast of the NIROP), continue to rely upon water 

from the PCJaquifer. 

Production from these wells has varied over the years. Navy wells 

2 and 3 produced at an average annual rate of about 500 to 650 gallons 

per minute (gpm) or about 0.7 to 0.9 million gallons per day (Mgd) prior 

to their closure in April, 1981 (Papadopulos, 1983). FMC well 1 

produced at an average rate of about 245 gpm (0.35 Mgd) in 1983. Prior 

to the closure of Navy wells 2 and 3, FMC well 1 was used only to 

supplement the production from wells 2 and 3. The average annual 

production rate of FMC well 1 prior to August 1981 was less than 10 gpm 

(0.01 Mgd). Fridley well 13 is used intermittently at a pumping rate of 

approximately 1,,000 gpm and produces about 15 to 30 gpm (0.02 to 0.04 

Mgd) (In an average annual basis. The Honeymead wells average about 140 

to 170 gpm (0.20 to 0.24 Mgd) of production annually (Papadopulos, 

1983). Annual production' from the wells owned by Kurt Manufacturing 

Company is unknown. 

Other wells that produce ground water from the Prairie du 

Chien/Jordan aquifer are located in the main Fridley well field (about 2 

miles north-northeast from the plant) and in the Brooklyn Center well 

field (about 2 miles north-northwest from the site). The production 

from these well fields in 1979 was about 4 and 3 Mgd, respectively 

(Papadopulos, 1983). However, in the Fridley well field, only abont 40 

percent of the total production was from the Prairie du Chien/Jordan 

aquifer • 
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Effects of Puapiug. Little is known about the effects of pumping 

in the Vicinity of the NIROP. One effort to determine the effects of 

nearby pumping wells was reported by Papadopulos (1984). Three local 

production wells were evaluated; Fridley Number 13 (Figure 2-2), Kurt 

Manufacturing (about 1/2 mile northeast of the NIROP), and Honeymead/ 

Minnesota Linseed Oil Company (Southeast of the NIROP). Efforts to 

develop accurate data for both the Kurt Manufacturing and Honeymead 

wells were unsuccessful. 

The Fridley Well Number 13 test was more successful. Fridley Well 

Number 13 was pumped at a reported rate of 1,000 gallons per minute for 

24 hours beginning at 1:00 p.m., January 4, 1984. Water in the pumping 

well declined nearly 30 feet over the test period. Water level declines 

of 0.1 to 0.9 feet were observed in bedrock monitoring wells beneath the 

NIROP and FMC facilities. 

The short-term pumping test indicates that production from well 13 

could potentially affect ground water flow directions in the Prairie du 

Chien beneath the NIROP facility~ If hazardous constituents were to 

enter the Prairie du Chien, they could be drawn toward Fridley Well 13 

during periods of intermittent use. 

5.3.2 Ground Water Flow 

Monitoring wells at the NIROP study area were installed in three 

phases. The u.s. Army Corps of Engineers supervised the installation of 

monitoring wells at the NlROP site. Fourteen monitoring wells were 

installed at the NIROP site between May and August 1983. Seven addi­

tional on-site monitoring wells were installed in May and June 1985 • 

1254.03 139:RTA:frid0506c 
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Installation of twelve off-site monitoring wells was completed in 

February 1986. The purpose of these wells was to monitor the 

effectiveness of waste r~moval activities from the pits/trenches 

(described in Section 4 of this repor·t), to determine ground water flow 

directions, and to determine the extent of ground water contamination. 

Water levels were measured regularly from October 1983 to April 1985, 

and from June to September 1986. Well construction logs and water level 

data are presented in Volume II of this report. Table 5-2 summarizes 

some af the monitoring well information. 

Three separate water table or piezometric surface maps have been 

prepared to present horizontal ground water flow directions (Figures 

5-4, 5-5, and 5-6). Water level data from the adjacent FMC study area 

has been incorporated where appropriate. 

The water table surface within the unconsolidated deposits has bee~ 

developed from water levels measured on July 22, 1986 (Figure 5.4) ~ 

Generally, ground water flow is toward the southwest or west, t() ;'h,~ 

Mississippi River. A horizontal gradient of o. 0005 feet/foot benea~ll 

most of the site (well 7-S to well 10-S) steepens to between O.OU· 

feet/foot (well 10-g to well 11-8) and 0,010 feet/foot (well 20-8 ;Q 

19-8) at the southern edge of the facility. The steepening occurs ~n 

the area of a broad "valley" within the water table surface between the 

NIROP and the Minneapolis Waterworks facility. The increased gradien~s 

and lower water levels may reflect the occurrence of the "clean" sand 

unit discu$sed in Section 5.2. This potentially more permeable unit 

would cause flow to converge in this area from the surrounding, less 

permeable silty sands. Th~s low point in the water table may be 

1254.03 139:RTA:frid0506c 5-17 
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TABLE 5-2. NIROP MONITORING WELL CONSTRUCTION DATA 

WELL TOP OF CASING 
NUMBER ELEVATION 

1-8 837.14 

I-D 836.75 

1-PC 837.63 

2-8 836.07 

2-D 836.04 

2-PC 838.05 

3-5 836.75 

3-D 837.48 

3-PC 839.21 

4-8 837.45 

4-D 83.4.79 

4-PC 834.75 

5-S 835.06 

5-D 836.00 

6-8 835.73 

6-D 835.69 

7-S 835.97 

7-D 835.63 

8-8 835.76 

8-D 834.02 

9-S 836.68 

9-D 834.30 

10-8 835.89 

11-8 835.89 

12-8 838.51 

13-8 834.59 

14-8 835.99 

15-8 834.83 

16-8 837.26 

17-8 835.75 

18-8 834.08 

19-8 834.56 

20-8 837.62 

FMC-33 837.05 
* From top of caSing 

** Open hole 

TOP OF SCREEN 
ELEVATION 

817.24 

731.31 

653.97** 

816.62 

733.93 

679.35** 

817.06 

766.79 

706.51** 

817.67 

723.94 

677.42** 

815.38 

729.1 

816.28 

715.71 

816.23 

727.63 

815.96 

716.02 

817.38 

720.03 

814.59 

814.79 

812.61 

810.69 

811.59 

810.33 

811.46 

806.75 

803.33 

799.56 

812.02 

806~05 

~ ---

BOTTOt-1 OF SCREEN WELL * 
ELEVATION DEPTH 

802.16 34.98 

721.21 115.54 

628.97 208.66 

801.42 34.65 

723.74 112.3 

659.76 178.28 

802.00 34.75 

756.61 80.87 

679.81 159.4 

802.60 34.85 

713.86 120.93 

652.42 182.33 

800.35 34.71 

718.9 117.1 

801.08 34 .. 65 

705.74 129.95 

806.03 29.94 

717.63 118 

805.86 29.9 

706.02 128 

807.38 29.3 

710.30 124 

804.59 31.3 

804.59 31.3 

802.61 35.9 

800.69 33.9 

801.59 34.4 

800.33 34.5 

801.46 35.8 

796.75 39 

793.33 40.75 

789.56 45 

802.02 35.6 

760.05 77 .0 
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accentuated as a result of ground water leaking into the 84-inch storm 

seWer noted in Section 4.1 OT, flowing laterally through very permeable 

bedding materials used in constr\lctiI\~' ~he' storm sewer system. The 

storm sewer may therefore interr;:,ept the sQuthwestward ground water flow 

from the NIRQP. AQditi~naily, this area m~Y'be more subject to changes 

in stage Df' the Mississipp;i River. 

The pie~cimetric surface in the base Df the unconsolittated sediments 

is shown to Figure 5-5. Ground Water is again flowing southwestward 

toward the' Mississippi River. Thl: horiZontal gradient Daneath the 

northeaste'cit two-thirds of the facility was calculated to be 0.p044 

feet/foot.' ·The hori~ontal gradient on the southern edg'e CI'f' thl:!' f~:i~iity 
.; 

again iner~ases to 0.012 feet/foot. 
. l 

The increased grad1ants and 
" , t.~"" ~ ~ ~ 

"valley" iIi" the piezometric surface may again be reflel:'ting th~ prese~~' 

of more pe~eable sands in the vicinity of wells 5-D, 7-D, .~~e~D.,' 

The .pl'ezometric surface for the Prairie du Chi~n/lord.!ilil. f'~uife; 

system shown, on Figure 5-6. Flow is toward the southwest. 

horizontal gradient calculated between wells i-PC: and 2-PC was 0.0008 

feE!t/foot. Th-E! gradient appears to remain flat al:ross the site to· t:be 

Mississip~1· River. 

Vll!rtici.l hydraulic gradhnts were calculated for E!ight NlROP' ~~il 

nests to allow a better understanding of the vllirtic:.al I!Dmponents oJ 

ground water 'flow. The vertical gradients measured at the eight well 

nests on thre~ different dates arE! summarized in Table 5-3. The dates 

were chosell" c;1~~ cover both high and low water table elevations. 

In general, vertical gradientS ate doWnward or near zero within the 

alluvial aquifer • The gradients are sliglit, e~~ept for well nests 
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TABLE 5-3 

• VERTICAL GRADIENTS* IN NIROP WELLS 

VERTICAL GRADIENT (ft/ft) 
WELL AQUIFER FINISHED IN 11/18-20/86 7/22/86 1/18/85 

1-S Shallow Alluvial 0.002 0 .. 007 0.0001 1-D Deep Alluvial 

2-S Shallow Alluvial -0.0005 a -0.003 2-D Deep Alluvial -0.01 
1-PC Dolomite -0.005 -0.009 

3-S Shallow Alluvial -0.003 0.0008 -0.002 2-PC Dolomite 

4-S Shallow Alluvial 0.01 0.03 0.01 3-D Deep Alluvial -0.01 -0.008 -0.009 3-PC Dolomite 
- "" 

5-8 Shallow Alluvial 0.05 0.07 0.07 4-D Deep Alluvial -0.2 -0.1 -0.1 4-PC Dolomite 

• 17-S Shallow Alluvial 0.06 0.08 Wells Not 
7-D Deep Alluvial Installed 

._" 

18-S Shallow Alluvial -0.0002 0 Wells Not 
8-D Deep Alluvial Installed 

-
19-5 Shallow Alluvial 0.004 0.005 Wells Not 
9-D Deep Alluvial Installed 

(1254.01 139:RTA:fridQ506T3) 
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5-S/4-D and 17-S/7-D, where gradients are nearly 0.1 feet/foot 

downward. These steeper gradients may be attributed to a drop in 

hydraulic head as ground water enters the potentially more permeable 

sands found in the vicinity of wells 6-D, 8-D, and 9-D. 

Vertical gradients between the deep alluvial aquifer and the 

dolomite were calculated at three locations. Vertical gradients at 

these locations were upward. The strongest gradient (0.2 feet/foot) was 

measured at 4-D/4-PC, the well nest nearest the Mississippi River. The 

strong upward gradient may reflect ground water flow from the bedrock 

aquifer to a regional ground water discharge area, the Mississippi 

River. 

No information is available regarding hydraulic conductivities for 

the NIROP study area. Hydraulic conductivities from slug tests reported 

by Papadopulos (1984) for the unconsolidated sediments ranged from 0.5 

feet/day to 320 feet/day. The median value for 15 tests was 65 

feet/day_ Grain size analyses of sand and gravelly sand (SP) from NIROP 

borings 5-D and 6-D were performed by the COE (see Volume II). Repre­

sentative analyses were used to estimate hydraulic conductivity values 

for the sand using the methods presented by Masch and Denny (1966). The 

estimated values ranged from 20 to 90 feet/day, the same order of 

magnitude as the field test values from FMC. The silty sands (SM) found 

beneath much of the NIROP have not been tested. It is likely that the 

hydraulic conductivity is less than that of the sand (SP). 

Hydraulic conductivity values for the Prairie du Chien/Jordan 

aquifer have been estimated by Kanivetsky (1979). Values reported 

ranged from approximately 4.9 feet/day to nearly 66 feet/day. The modal 

value was approximately 46 feet/day. 
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The average linear ground water velocity (V) can be determined from 

the modified Darcy·s Law: 

v = Ki 
"1I" 

where: K - hydraulic conductivity of aquifer 
i-gradient 
n - porosity of aquifer 

The chart below has been prepared from hydraulic conductivities and 

gradients cited above. Values assumed for n are from Freeze and Cherry 

(1979). 

K i n V 
I.hl.t (ft/day) (ft/ft) (asslJlDad) (ftiyr) 

Sballow l.hconsolidate.d Sedlm:mts 65 0.0005 0.3) 40 
Shallow lhconsolidate.d Sed:inents 65 0.014 0.30 1,100 
reep Unconsolidated Sediments 65 0.0044 0.3) 350 
I2ep U:lconsolidated Sec:l:im::!nts 65 0.012 0.30 950 
Prairie du Oli.en hJuifer 46 0.0'J08 0.20 67 

These calculations indicate that flow rates near the water table 

over most of the NIROP are relatively slow, except in the southwest 

corner of the facility where gradients steepen. Ground water flow rates 

in the deeper portions of the unconsolidated sediments show less 

variability across the facility. 

5.3.3 Data QA/QC Evaluation and Presentation 

This section of the report documents the extent of hazardous 

substance occurrence in ground water as defined by the the monitoring 

well sampling program at the NIROP. Ground water samples have been 

taken six times from the original fourteen wells. The seven wells 

installed in May and June 1985 have been sampled three times, and the 

twelve off-site wells have been sampled twice • The latest sampling 
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round was in November 1986. Table 5-4 summarizes the history of ground 

water sampling from the NIROP wells. All samples were analyzed at the 

U. S. Army Corps of Engineers Waterways Experiment Station, Vicksburg, 

Mississippi. The section has been divided into two parts: the first 

portion deals with QA/QC and evaluation of NIROP data; the secondportion 

looks at the extent of hazardous substances beneath the facility. 

This section evaluates data analyses for three of the eight 

sampling rounds performed by the COE between October 1983 and April 1986 

and by RMT in November 1986. The first two rounds evaluated herein are 

a combination of the January and April 1986 sampling rounds and the June 

1985 sampling round. 

The quality control data for the June 1985 and January-April 1986 

rounds of water quality analysis were examined by RMT in order to 

evaluate accuracy of analyses performed by the Waterways Experimental 

Station (WES). Data were evaluated on the basis of percent recovery in 

spiked samples, relative percent difference in duplicate or replicate 

samples, and results of analysis of field blank samples. 

Percent recovery information for spiked samples from the June 1985 

and January-April 1986 sampling rounds is summarized in Table 5-5. The 

number of samples for which percent recoveries were reported, the range 

of percent recovery, and the mean percent recovery are indicated for 

each constituent. The last column in the table contains ranges of 

acceptable percent recovery for each constituent based on method 

performance data from a number of different laboratories and published 

in the Federal Register (October 26, 1984, Part VIII). The Waterways 

Experiment Station percent recovery data is very good and falls well 

within the acceptable range for every constituent. 
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TABLE 5-4 

• MONITORING WELL INSTALLATION AND SAMPLING DATES 

SAMPLOO Ii\TE 
llBTALIATION 

WELL NO. 1iITE 10/83 4/84 10/84 1/85 6/85 1/86 4/86 11/86 

1-5 OS/26/83 X X X X X X 
1-D OS/25/83 X X X X X X 
l-OC 08/25/83 X X X X X X 
2-5 CXJ/28/83 X X X X X X 
2-D ~/22/83 X X X X X X 
2-:OC 08/24/83 X X X X X X 
3-5 CXJ/13/83 X X X X X X 
3-D CXJ/08/83 X X X X X X 
3-PC DB/15/'i53 X X X X X X 
4-5 CXJ/09/83 X X X X X X 
4-D cx,/02/83 X X X X X X 
4-i'C 08/26/83 X X X 
5-5 cx,/02/'i53 X X X X X X 
5-D OS/24/85 X X X 
6-5 cx,/cx,/83 X X X X X X 
6-D CXJ/05/85 X X X 
7-5 OS/213/85 X X X 
7-D 02/07/86 X X 
S-ti (jj/10/85 X X • 8-D 02/18/86 X X 
9-5 00/11/85 X X X 
9-D 02/01/86 X X 
10-5 cx,/07/85 X X X 
11-5 (jj/06/85 X X X 
12-5 12/?IJ/85 X X 
13-5 01/02/86 X X 
14-5 01/00/86 X X 
15-5 01109/86 X X 
16-5 12/31/85 X X 
17-5 02/CXJ/86 X X 
1S-ti 02/r:tJ/86 X X 
19-5 01/17/86 X X 
20-5 01/13/86 X X 
EMC-33 01/24/83 X X X X X X 

• 1254.01 139:RTA:frid0506T3 
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TABLE 5-5 

PERCENT RECOVERY FOR SPIKED SAMPLES 
FROM JUNE 1985 AND JANUARY-APRIL 1986 ROUNDS 

NO. OF RANGE OF 
CONSTITUENT SAMPLES % RECOVERY 

Zinc 
Manganese 
PCB 1221 
PCB 1248 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1,1 Dichloroethylene 
1,1 Dichloroethane 
1,2-Dichloroethylene 
Chloroform 
1,2 Dichloroethane 
1,1,1 Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2 Dichloropropane 
Trans-l,3-dlchloropropene 
Trichloroethylene (TCE) 
Dibromochloromethane 
Cis-l,3-dichloropropene 
1,1,2 Trichloroethane 
Benzene 
2-Chloroethylvinylether 
Bromoform 
1,1,2,2 Tetrachloroethane 
Tetrachloroethylene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Acrolein 
Acrylonitrile 

7 
7 
3 
2 
2 
2 
3 
3 
4 
6 
6 
6 
5 
5 
6 
5 
5 
5 
4 
6 
5 
2 
5 
6 
3 
4 
4 
5 
6 
5 
5 
1 
3 

92.2 to 104 
98.0769 to 105 
80 to 110 
112 to 114.4 
75.25 to 97.375 
66.375 to 103.25 
81.75 to 99.875 
79.125 to 95.25 
78.8235 to 108.75 
86.5 to 104.25 
63.25 to 105.5 
78.75 to 123.5 
90.75 to 100.75 
93.25 to 102.5 
83.5 to 106.25 
81. 75 to 105.25 
91.25 to 100 
95 to 100.75 
50.23 to 105.114 
72.5 to 100.25 
94 to 104 
94.8718 to 100.321 
79 to 107.25 
86.75 to llO.5 
91.75 to 108 
76.75 to 95.5 
98.75 to 116.5 
87 to 112 
90 to 101.75 
90.75 to 132.75 
63.5 to 121.5 
89.75 
109.5 to 118.5 

MEAN % 
RECOVERY 

98.8 
101.9 

90.3 

9l.3 
87.4 
87.8 
95.3 
90.6 
94.3 
95.8 
96.5 
97.1 
93.8 
95.5 
97.5 
88.7 
87.8 
97.7 

97.1 
93.4 
98.1 
83.9 

107.9 
96.9 
96.1 

107.5 
93.6 

111.4 

USEPA % 
RECOVERY 
ACCEPTANCE 
RANGE 
CRITERIA * 

75 to 125 
75 to 125 
15 to 178 
38 to 158 
D to 273** 
D to 242 
D to 251 
14 to 230 
D to 221 
D to 234 
59 to 155 
54 to 156 
51 to 138 
59 to 155 
52 to 162 
70 to 140 
35 to 155 
D to 210 
17 to 183 
71 to 157 
53 to 149 
D to 227 
52 to 150 
37 to 151 
D to 305 
45 to 169 
46 to 157 
64 to 148 
47 to 162 
37 to 160 
37 to 162 
88 to 118 
71 to 135 

* USEPA Percent Recovery Criteria for organic compounds were obtained from 
the Federal Register, Friday, October 26, 1984, Part VIII, 40 CFR, Part 
136, Guidelines Establishing Test Procedures for the Analysis of Pollutants 
Under the Clean Water Act; Final Rule and Interim Final Rule and Proposed 
Rule. Criteria were obtained from tables for metho~s used by Waterways 
Experimental Station for water analyses: Volatile organic compounds, method 
624 (p 43326), PCB's, method 608 (po 43379); and acrolein and 
acrylonitrile, method 603 (p. 43285) • 

** D - Detected - results must be greater than zero. 
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• Duplicate analyses were performed for some constituents for twelve 

of the June 22, 1985, samples and for 6 of 27 samples in the January-

April 1986 round. Relative percent difference (as defined by Contract 

Lab Program Procedures) was calculated for each duplicate sample pair 

for which quantifiable concentrations of a constituent were detected in 

both samples. Relative percent difference (RPD) values were calculated 

according to the following Contract Lab Program definition. 

RPD = x 100 

C1 = Concentration of constituent in sample 
C2 = Concentration of same constituent in replicate sample 

The results of these calculations are summarized in Table 5-6 • 

• The range of values and the mean relative percent difference for 

five organic compounds and two inorganic elements were calculated. 

Generally, laboratories maintain records of duplicate analysis data from 

which confidence limits are established. Confidence limits for relative 

percent difference for a limited number of constituents are published in 

the Contract Laboratory Program Procedures Manual. Of those constitu-

ents in Table 5-6, only trichloroethylene has such a published 

confidence limit. The published confidence limit of 90 percent is given 

for a relative percent difference of 14. This is a 90% confidence limit 

meaning that, in nine of ten duplicate analyses, a laboratory should 

obtain a relative percent difference value less than 14. Eight of the 

nine duplicate pairs analyzed by the Waterways Experiment Station which 
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TABLE 5-6 

RELATIVE PERCENT DIFFERENCE (RPD) FOR DUPLICATE SAMPLES 
FROM JUNE 1985 AND JANUARY-APRIL 1986 ROUNDS 

USEPA 90% 
CONFIDENCE 

CONSTITUENT PAIRS * RANGE RPD MEAN RPD LIMIT OF RPD 

Zinc 7 0.7 to 4.0 1.9 

Manganese 7 0.0 to 1.7 0.9 

Trans 1,2 d1ch1oroethylene 8 0.0 to 14.6 5.1 

Tetrachloroethylene 1 4.4 

Trichloroethylene (TCE) 9 2.3 to 14.3 8.1 

Methylene chloride 1 30.5 

Bis(ethylhexyl) phthalate 2 33.3 to 33.8 33.6 

*Indicates the number of replicate pairs for which quantifiable 
concentrations of the indicated constituent were detected in both 
samples • 
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contained quantifiable concentrations of TCE had relative percent 

difference values less than 14. 

percent confidence limit was 14.3. 

The one value higher than the 90 

One distilled water field blank sample was analyzed during the 

January-April 1986 round. The field blank was not of sufficient volume 

to analyze for all parameters. Therefore, the trip blank was not 

analyzed for lead, zinc, manganese, or any of the seven PCB Aroclors. 

Of the other constituents analyzed, only methylene chloride (0.013 mg/l) 

was detected in the field blank sample. Methylene chloride is a common 

contaminant resulting from laboratory analysis procedures. 

An eighth ground water sampling round was conducted at the NIROP in 

November 1986 by RMT. A QA/QC evaluation of laboratory results similar 

to that presented here for COE data is described in detail in the A-E 

Quality Control Summary Report (RMT, 1987). Results of that evaluation 

indicated that the data quality was similar to the two rounds of data 

evaluated here. The analytical quality of the reviewed data was deter­

mined to be acceptable for use in the RI evaluations. The November 1986 

sampling round also improved the overall quality of the data base since 

it was the first round in which all wells were sampled for a consistent 

set of constituents. Previous rounds had included only portions of the 

monitoring well network and the analytical program changed between 

rounds. This had made evaluations of spatial and temporal trends in 

constituent concentrations difficult. 

Analysis of dissolved metals in the NIROP monitoring wells was 

performed for the first time in November 1986. Dissolved metals samples 

were prepared by filtering in the field in order to minimize chemical 
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changes to the ground water samples ~nd to collect a more representative 

sample of the water moving through the ground. Three of the 34 ground 

water samples collected were analyzed for total metals as well as 

dissolved metals so that comparisons to previous sampling could be made. 

Laboratory results for the eight rounds of sampling are included 1n 

Volume II. Interpretation of data directly from the analyses shown in 

Volume II proved difficult for the following reasons: 

1. Due to the phased approach of well installation, various wells 
were sampled as they were installed. 

2. Constituents included in the analytical program and individual 
constituent detection limits changed between sampling rounds. 

3. The format shown does not allow for data manipulation and/or 
statistical analyses. 

In order to provide for easier interpretation, the data shown in 

Volume II were first reduced to a list of constituents which were 

detected in any of the wells at least one time over the entire 

monitoring period. A list of these constituents is shown in Table 5-7. 

From the list of detected constituents) a second set of tables was 

derived which lists each constituent detected by sample round and by 

well. These tables are shown in Appendix A. 

Reduction of data to the format shown in Appendix A allowed 

grouping of constituents alphabetically by well (Appendix B). 

Alphabetical grouping facilitated statistical analyses of detected 

constituents. Both manual and computer checks of data reduction were 

performed to ensure completeness and accuracy. 

Statistical analyses chosen for data presentation included the 

selection of maximum and mean values of detected constituents. In order 
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TABLE 5-7 

LIST OF CONSTITUENTS DETECTED IN MONITORING WELL SAMPLES 
FROM THE NIROP SITE, FRIDLEY, MINNESOTA 

INORGANIC CONSTITUENTS ORGANIC CONSTITUENTS 

Arsenic 1,1,1 Trichloroethane 

Barium 1,1-Dichloroethane 

Cadmium 1,1-Dichloroethylene 

Calcium Benzene 

Chloride Bis (2 ethylhexyl) Phthalate 

Chromium Chloroform 

Copper 1,2-Dichloroethylene 

Lead Ethylbenzene 

Magnesium Methylene Chloride 

Manganese PCB 1242 

Mercury PCB 1248 

Nickel PCB 1254 

Silver PCB 1260 

Sodium TOC 

Sulfates Tetrachloroethylene 

Zinc Toluene 

Alkalinity Trichloroethylene 

Nitrate-N Trichlorofluoromethane 

1254.01 139:RTA:frid0506T3 



• 

• 

• 

to determine mean values of constituent concentrations, the following 

assumptions were made: 

1. Data points were left blank in instances where individual 
wells were not sampled, samples were broken, or "insufficient 
sample" was present. Thus, the above ins tances are not 
included in the count for calculation of mean concentrations. 

2. A value equal to one-half the detection limit was assigned to 
samples listed as not detected at concentrations less than the 
detection limit, or present, but below the detection limit. 

3. Actual values were assigned to constituent concentrations 
detected as equal to or greater than the appropriate detection 
limit. 

Results of statistical analyses of maximum and mean values of 

constituents detected are included in Appendix C. Statistical analyses 

of new constituents added in the November 1986 sampling round were not 

performed. Data for added constituents are shown in Appendix D • 

5.3.4 Evaluation of Constituents 

The purpose of this section is to evaluate constituents detected in 

monitoring wells at the NIROP site. This evaluation is aimed at 

determining which constituents are to be further considered as 

significant ground water contaminants. In order to facilitate 

discussion, constituents have been grouped together as inorganics and 

organics. 

Inorganic Constituents. Until November 1986, most inorganic 

constituents were analyzed only once or twice. Only lead, manganese, 

and zinc analyses were performed in each of the first seven sampling 

rounds. Prior to November 1986, samples for analysis of inorganic 

constituents were unfiltered and preserved with acid prior to shipment 

(total concentration). Filtered samples (dissolved concentrations) as 
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well as three total concentration samples (for comparison), were 

obtained for analyses in November 1986. 

Findings are presented below for individual constituents which were 

measured above detection limits in at least one sample. Constituents 

which have never been found above detection limits include antimony, 

beryllium, cyanide, and thallium. Dissolved constituent concentrations 

are discussed where appropriate in detail because it is the dissolved 

fraction that is potentially mobile in ground water, and it is the 

dissolved fraction in ground water that may result in exposures to 

humans or the environment. The dissolved concentrations are summarized 

on Table 5-8. Detected concentrations have been compared to Maximum 

Contaminant Levels (MCLs), Maximum Contaminant Level Goals (MCLGs) and 

Secondary Maximum Contaminant Levels (SCMLs) as defined by the Safe 

Drinking Water Act (as ammended). 

Arsenic was analyzed in the second sampling round (April 1984) and 

in the last sampling round (November 1986). Measurable concentrations 

of total arsenic were reported in 1984 in only one well (l-S) at a 

concentration of O. 008 mg/l. Dissolved arsenic concentrations were 

reported in the November 1986 sampling round from wells 9-S and 15-5 as 

well as duplicate samples from those wells. It was not detected in the 

well 1-5 sample in November. The total arsenic concentration in well 9-

5 was O. 023 mg/1 while the dissolved concentration was < O. 005 mg/l. 

Total and dissolved arsenic detected in 15-5 was 0.045 mg/l and O. 014 

mg/l, respectively. The dissolved arsenic values are below the MeL of 

0.05 mg/1. Arsenic is not known to have been used in processes at the 

NIROP • 
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TABLE 5-8. CONCENTRATIONS OF DISSOLVED 

INORGANIC CONSTITUENTS DETECTED IN GROUND WATER 
SAMPLES, NOVEMBER 1986 (mg/1) 

I I'S t I-D : I'pt : 2-S : 2-D : NC ::;.s : l-O : He : 4-3 : 4-0 : HC : 5-S : 5-0 : 6'S : &-0 .: 7'S 

1'.;,-.iii-:--,m-.i"iriii-i----··--------:--ni"i·----T3i:-----ii.--f-----569:-----iii-f--·--i.5T-----'s.T----iOi-f----iiiT---·iii-f---i5sT----m-j------i9;-i"----"jii-f----iS"b-f-----i60T------Sis-j-
N.v-96 : A".nlt. 01... I ( 0.005 I ( 0.005: ( 0.005 I ( 0.005: ( 0.005 I ( 0.005 I ( 0.005: ( 0.005: ( 0.005: ( 0.005: ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005: ( 0.005: 
Hov-96: 8"lul. DIS! I 0.080 I 0.040: o.m: 0.105 : 0.075 t 0.051: 0.165: 0.014 I 0.Ol4 t 0.058: 0.099 I 0.093 I 0.061 I 0.080: 0.071 I o.on: 0.060: 
tfD'I~Bft ~ Blriu •• Tohl: I :, 0.088 : : t r I t I ~ I 
Noy-B6 : C.dllul. Diu. I ( 0.0001: 0.0004 I 0.0008: 0.000& I ( 0.0001 I 0.0005 I 0.0001 I 0.0004 I 0.0005 I 0.0006 I 0.0002: 0.0005: 0.0009: ( 0.0001 I 0.0004: ( 0.0001 I 0.0008 I 
H.v-86 I C.lelul. 01,.. I 101 I 8&.0 I 81.5 I 16' : 110 I 21.1 I In : 115 I 110 I 61.9 I 99.3 : 90.4 I 186 I 117 : 145 : 102 I 216 I 
Noy-86 :Cddul. Tohl I I I I I I I 1691 I I I I I I I I 
"oy-D6 I !:h!orldt I 19.5 I 30.9 I 58.4 I 4.5 I 41.1 I 59.7 I 4.S I 21.l I 11.1 I 4.2 I 72.6 : 75.6 I 50.0 I 1.2 I 12.7 I 72.5 : 18.1 I 
Mov-S6 : !:hrolh •• !Ii~~. 0.005: O.~02 I 0.002 I 0.00:1 I 0.001: 0.002 : 0.003 I 0.001: 0.002: 0.002: 0.001: ( 0.001: 0.002 I 0.002 I { 0.001 I ( 0.001: 0.002: 
".v-86 : C.pp ... Di... 0.004 I ( 0.001 I 0.005 : 0.008 I ( 0.001: 0.003 : MOl: 0.006: 0.003 I ' 0.001: ( 0.001 I 0.002: 0.004: ( 0.001: ( 0.001: 0.009: 0.003 I 
"0.-26 : lead. 0155. I ( 0.001 I ( 0.001 I 0.002: 0.001: ( 0.001: 0.003 : 0.002 : ( 0.001 I 0.001: ( 0.001 I ( 0.001 I ( 0.001: ( 0.001: ( 0.001 I 0.002 I 0.003: 0.002 : 
Ho.-96 : H'9 ... I ... DIS!. 20.2 : lS.8: 45.0 : la •• : 51.6 I 10.7 : 3M : 43.5: 54.7 1 21.5 : 4B.4 : 45.9 I 43.5 I 61.4 I 39.4 I 47.6 I 27.1 t 
"0.-9& : " •• qanp!~. Diss. I 1.07 I 0.099: 0.046 I 0.1'18 : 0.391 I 0.002 : 1.04 I 0.01b: 0.052 I 0.005 : 0.362 I 0.210: 0.593 : 0.100: 0.Sb4: 0.330: 1.01 : 
Noy-B6 I Hom"Y. Din. I { 0.0004 : ( 0.0004 I ( 0.0004 : ( 0.0004 : ( 0.0004 : { 0.0004 I ( 0.0004 : { 0.0004 : ( 0.9004 I ( 0.0004 : ( 0.!lOO4 : ( 0.0004 I ( 0.0004 : ( 0.0004 : ( 0.0004 I ( 0.0004 : { 0.0004 : 
Ho.-86 : Ni<lpl. DI!5. : 0.009: 0.003 : ( 0.001 I 0.005 I 0.002 I 0.907 I < 0.001 1 0.004 I ( 0.001: 0.009 : ( 0.001: 0.014: 0.012 : ( 0.001: 0.025: 0.043 I 0.072 I 
Nov-96 I Mitr.h-rIHr.~en I : 0.209: 1.31: I 0.160: 1.11: I 0.060: 6.56: 0.106 I 2.66: I 0.036: 3.29: 
H •• -S& I Palmlul. Diu. I 3.12 : 2.20 : 3.28 : 3.69 I 2.61 t 36.B : 3.95 : 2.20 : 2.62 I 2.19 : 2.43 I 3.52 : 4.61 : 2.74 : 4.00 : 2.34 : 2.83 I 
Hoy-86 : SeleniUl. Ohs. : ( 0.005: ( 0.005 I ( 0.005 I ( 0.005: ( 0.005: ( 0.005 I { 0.005: { 0.005 I ( 0.005: ( 0.005: ( 0.005 1 ( 0.005 I { 0.005: { 0.005: ( 0.005 I ( 0.005 1 ( 0.005: 
Noy-86 : SeI •• iu •• Total I I I I I I ( 0.005: : : 
lIov-D6 I Silyer. Ohs. 0.005 1 0.003 I 0.002 : ( 0.001: { 0.001 : { 0.001: ( 0.001: ( 0.001 I ( 0.001 I ( 0.001: ( 0.001 : ( 0.001 I { 0.001: 0.003 1 ( 0.001 I ( 0.001 : ( 0.001: 
WDv·B6 : Solin •• 0155. 14.3 1 5.B5 : 12.9 : 5.'1'1 I 6.06 : 3..0 I 7.83 : 4.81 I 5.68 : 11.5 : 13.5 I 10.2 : 18.0 I 3.57 : 26.0 : 15.0 : 6.71 : 
Hoy-Db : Sulfates 17.5 I 129 I 96.0 : 56.3: 184 : 130 I 91.0: 203: J04 I 45.2 : HB I 95.9 : J92 I IB4 : 172 : 116: ~ 

--NoY-86 : lint:Di~!. o.m I 1.25: 0.068 I 0.851: 0.660 I ( O.O_~O I 0.1lI: 0.8*2 I 0.351: 0.634: 0.492: 0.096: 0.601 I 0.687 I 0.909: 0.B23 I 1.05 I 

o.tt I Fan .. t .. : 7-0 I 8-S I 8-0 : 9-S I H 10-S II-S I 12-S I U-S I 14-5 : 15-9 : I6-S I 11-S I 18-S : 19-5 I 20-S : F~C-33 : 
_ .. _ ........ --...... -----.. - ...... _-_ ..... _-------_ .... - ..... __ .. _ .. _-----_ .. - ----------------------------------------------:---------------------_ .. __ ... -------
10.-86: ~Ih!initv 
lov-Db: Ar .. nlt. Diss. 
Hov-96Ihrln •• 0Iss 
N.v-961 hrlu •• Tohl 
HO'eB6 I C.dllul. ~iu. 
Nov-B6 I C.lclul. DI!s. 
Nov-86: Coldu •• Tohl 
M.v-86 I Chlorldt 

. Noy-Bb I Chroliul. Din. 
No.-86: Copo,r. Dis!. 
Noy-86I l.od.Ohs. 
10.-86 I H", ... i ... 01 ... 
"".-86: " •• g ..... ,OIS1. 
N •• -86: "ft<ury. Diss. 
Nov-86: Nltbl. Dh •• 
No.-86: Hnub-Nitrout. 
10.-R6 I Poll •• lu •• OilS. 
"oy-86 I Solonl ••• Ohs. 
"ov-R6IS.I.niuI.Tolil 
Nov-8&:SII'H'.DI5s. 
Nov-86:Sodlu •• Dlss; 
Mo.-Db: 501lltn 
.ov-86 I lIftc. 0155. 

I ~I m: WI m: ~: ffl: m: WI rnl m: ml rul m: ml WI ml ~I 
I ( 0.005 I ( 0.005 I ( 0.001 I ( 0.005 I { 0.005 I ( 0.005 I ( O.OOS I ( 0.005 I ( 0.005: ( 0.005 I 0.014 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 1 < 0.005 I 
I 0.111 I 0.012 I 0.090 I 0.10': Ubi I 0.079 : 0.106 I 0.0641 0.09l I 0.093 I •• Ill I 0.068 I 0.050 I 0.0'5 I 0.0~2 I 0.055 t 0.128 I 
I I I I 0.986 I I I I I I I 0.112 I I I I I 
I 0.0002 I 0.0009 I O.OOOl I O.OOGb I 0.0007 I 0.0006 I ( 0.0001 I 0.0010 I 0.0011 I 0.0021 I 0.0008 I 0.0010 I 0.0006: 0.0005 I 0.0024 I 0.0009 I 0.0004: 
I III I 114 I III I III I 122 I 143 I 158 I 126 I U4 1 no I 159 : 101 I 170 I 157 : 66.0 : 66.0 I 208 : 
I I I I 1541 I I I I I I 2071 I I I 
I 36.0 : S.' I 41.7 I 15.71 42.9 : l6.6 : 23.2 I 45.1 I 13.7 : 58.8 : IS.O : U I 25.& I 26.6 I 54.6 : 15.3 I 12.9 I 
I 0.002 I 0.002 I 0.002 I 0.003 I 0.002 I &.003: 0.001 I ( 0.001 I ( 0.001 : ( 0.001 I 0.002: 0.001: 0.001 I 0.002 I 0.002: 0.001 I 0.001: 
I 0.004 I 0.003 : 0.002 I 0.005 : 0.002 I 0.005 : 0.002 : o.a02 I 0.006: 0.002 I 0.002 I 0.QG.4 I 0.003 I 0.003: 0.004 I 0.004: 0.002: 
I 0.002 I ( 0.001 I 0.002 I 0.003 I 0.011: 0.005 : ( 0.001 I 0.001 I 0.005: 0.QG.4 I 0.003: 0.003 I 0.005 I 0.004 1 0.009: 0.004: 0.003 1 
I 52.4 : 33.0 I 54.9 : :lU I 49.2 : 50.8 I 58.1 : n.B I 36.9 I n.B : 53.4 : 29.0 I 54.9 I ~4.1 : 18.0 : 11.2 I 53.4 : 
I 0.403: 1.94 I 0.100 : 0.026 I 0.142 I 1.58 I 0.003 : 1.20 : 1.50 I 0.976 I 1.96 I !.OI: 0.38a I 0.920: 0.034: 0.09B: 1.00 : 
I ( 0.0004 I ( 0.0004 I ( 0.0004 : ( 0.0001 : ( 0.0004 I ( 0.0004 I ( O.!lOO4 : ( 0.0001 : ( 0.0004 : ( 0.0004 I ( 0.0004 : < 0.000' I ( o.n004 I ( 0.0004 I ( 0.0004 I ( 0.0004 : ( 0.0004 : 
I ( 0.001 I 0.054: ( 0.001 I ( 0.001 I 0.001: 0.012 : 0.004 I 0.006 : 0.013 I 0.037: ( 0.001: 0.005 I 0.003 I ( 0.001: < 0.001: 0.004 I ( 0.001: 
I 0.031 I 1.69 : 0.022 : 3.92 : 0.221 I 0.205 I 0.&03 I 6.05 I 2.09 : 11.0: 0.02B I 0.110 : 2.02 : 0.016: 2.74 I 0.434: 0.020 : 
I 4.75 : 3.14 I 4.51 : 5.tt I 3.52 I 3.67 I 3.91 I 3.67: l.O6 I 1.'2 : 4.92 : MB I U5 : 2.B7 : 2.22 I 2.22 : 3.36 I 
: ( 0.005: ( 0.005 I ( 0.005 I 0.049 I ( 0.005 I ( O.OOS: ( 0.005 I ( 0.005: ( O.OOS: 0.008: ( 0.005 I ( 0.005: { 0.005: ( 0.005: ( 0.005: ( 0.005 I ( 0.005 I 
I I I I 0.076 I I I : I ': I ( 0.005 I I I: 
I ( 0.001 I 0.002 I ( 0.001 I ( 0.001: 0.002 I { 0.001 I ( 0.001 I 0.001 I ( 0.001 : ( 0.001 : ( 0.001: 0.003 : ( 0.001 1 0.002: 0.002: ( 0.001: ( 0.001 1 
I 9.36 I 6.89 I IU : 28.2: 19.5 I 16.' I 1.44 I 17.1 I 6.50 I 5.77 : lU I '.14 I 16.8 : 8.18 I ".1 I 9.45 : 7.19 : 
I 251 : 183 : 212 : 91.11 189 : 224 I 3b3 I 5b.4 I 21B : 164 I 31B I 59.5 I 333 : ,4~~ I .. n,,! , .n,! l . ..m! 

, I 1.211 4.42: 1.01: 0.18': 1.01 I O.m I 0.246 I 3.81: 1.03 I 3.25 I I.B4 1 2.87 : 2.21 : ml I 3.79: 3.10: 0.526: 
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Barium was analyzed only in the November 1986 sampling round • 

Total concentrations of barium measured 1n wells 3-S, 9-S, and 15-S were 

0.088 mg/1, 0.086 mg/1 and 0.172 mg/l, respectively. Quantifiable 

dissolved barium was found in all wells with concentrations ranging from 

0.032 mg/l in downgradient ~e11 19-5 to 0.165 mg/1 in on-site well 3-S. 

Background concentrations of barium are similar to downgradient 

concentrations and no sample exceeded the MCL for barium (1.0 mg/l). 

Cadmium was analyzed in samples collected in October 1983, April 

1984, and November 1986. The highest total cadmium concentration 

reported from NIROP samples was 0.0194 mg/l, in the November 1986 sample 

from upgradient well 15-S. This value is above the MCL for cadmium of 

0.01 mg/l. The dissolved cadmium concentration for the sample from well 

15-S (0.0008 mg/l), however, is more than one order of magnitude below 

the MCL. Dissolved cadmium was reported in 30 of 34 samples at concen­

trations of 0.0002 to 0.0024 mg/l. 

Cadmium is used in NIROP plating processes and these sludges may 

have been disposed of on-site. EP Toxicity tests for cadmium were run 

on drummed wastes removed from the pits/trenches. The highest concen­

tration detected was 7.21 mg/l (Volume II). However, EP Toxicity tests 

run on soils from pits 3, 5, and 6 showed 36 of 37 samples had no 

measurable cadmium concentrations above the detection limit of 0.01 

mg/1. One sample had a reportable cadmium concentration of 0.002 mg/l. 

This data suggests that mobile (leachable) cadmium is not present in the 

soils beneath the sampled pits and trenches. The presence of similar 

cadmium concentrations in background and downgradient ground water 

samples also indicates that cadmium is not being released to the ground 

water from the NIROP. 
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Calcium was analyzed only in the November 1986 sampling round • 

Concentrations of total calcium measured for wells 3-8, 9-8, and 15-8 

were 169 mg/l, 154 mg/! and 207 mg/l, respectively. The dissolved 

calcium concentrations for these three samples were 8 to 48 mg/l less 

than their respective total concentration. Dissolved calcium 

concentrations ranged from 21.1 mg/l to 208 mg/l. Background and 

downgradient samples had similar calcium concentrations. No health-

based or environmental standards have been established for calcium. 

Chloride was analyzed only in the November 1986 sampling round. 

Chloride was detected in all 34 monitoring wells at concentrations 

ranging from 3.2 to 75.6 mg/l. The SMCL of 250 mg/l was not exceeded in 

any well. 

Chromium was analyzed in samples collected in October 1983, April 

1984, and November 1986. The MCL for chromium is 0.05 mg/l. It was 

exceeded by total chromium concentrations from well 2-5 (0.057 mg/l) and 

well 9-S (0.267 mg/l) in October 1983 and November 1986, respectively. 

The dissolved and total chromium analyses from November 1986 indicated 

that total concentrations were 3 to 300 times higher than dissolved 

concentrations. The total values therefore do not accurately reflect 

potential hazardous constituent migration because much of chromium is 

associated with the sediment which is not transported with the slow­

moving ground water. Dissolved chromium was detected in 28 of 34 

monitoring wells, at concentrations ranging from 0.001 mg/l to. O. 005 

mg/l, during the November 1986 sampling round. The MCL for chromium was 

not exceeded by any dissolved chromium concentrations and there were no 

significant differences between background and downgradient dissolved 

chromium concentrations. 
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Chromium was used in the NIROP plating shop and may have been 

disposed on-site with plating sludges. EP Toxicity leaching test 

results of drummed samples from the pit/trench area indicated a maximum 

concentration of 0.31 mg/l (for legible results) (Volume II). These 

wastes were removed and soils at pit bottom, and at I-foot and 2-feet 

below the pit bottom were subjected to EP Toxicity tests in pits 3, 5, 

and 6. Results from 26 of 42 samples showed no leachable chromium above 

the detection level of 0.01 mg/l. The highest leachable concentration 

was 0.02 mg/l in 4 of 42 samples (Volume II) suggesting that chromium is 

not present beneath the disposal areas sampled. The lack of significant 

chromium concentrations in ground water downgradient of disposal sites 

also suggests that chromium that may have been disposed on the NIROP 

facility does not appear to be migrating to, or with, ground water. 

Copper was analyzed in samples collected in October 1983, April 

1984, and November 1986. The MCLG for copper is 1.3 mg/l. The highest 

value of total copper detected in NIROP monitoring wells was 0.377 mg/l 

in well 9-S (November 1986). The dissolved copper concentration for 

well 9-5 was 0.005 mg/l. Again, most of the copper is associated with 

sediment which is not transported by ground water. Dissolved copper 

concentrations range from 0.009 mg/l to < 0.001 mg/l. None of the 

dissolved copper concentrations exceeded the MCLG. Copper was used in 

the plating shop at the NIROP facility and may have been disposed on­

site. The ground water data however, suggest that copper disposed on 

the facility is not entering, or migrating with, the ground water. 

Lead has been analyzed in all sampling rounds. Total lead has been 

detected in numerous samples (both upgradient and downgradient of the 
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facility) at concentrations above the MCL of 0.05 mg/l. A comparison of 

dissolved and total concentrations from November 1986, however, show 

that total concentrations, on the order of 70 times greater than 

dissolved concentrations, reflect lead associated with sediment. None 

of the dissolved lead concentrations exceeded the MCL. Almost all the 

dissolved lead concentrations measured in November 1986 were less than 

or equal to 0.005 mg/l. The highest dissolved lead concentration 

detected in November 1986 came from well 9-D (0.011 mg/l) and the 

adjacent well 19-5 (0.009 mg/l). Both wells are downgradient of the 

NIROP. It is not clear whether this is indicative of a release from the 

facility since other downgradient wells closer to the plant yielded 

samples with lower lead concentrations. Measureable lead concentrations 

(> 0.01 mg/l) were reported by Papadopolus (1984) in three water table 

wells and two piezometers installed for the FMC investigations. The 

concentrations ranged from 0.02 to 0.24 mg/l. It is not known if 

results reported by Papadopolus were for total or dissolved lead. It is 

therefore difficult to draw any conclusions regarding the relationship 

of the FMC data to the observed lead concentrations at wells 19-5 and 

9-D. 

Magnesium was analyzed in only the November 1986 sampling round. 

The WES did not report analyses for total magnesium. Data for dissolved 

magnesium showed concentrations ranging from 10.7 mg/l to 61.4 mg/l. No 

health-based or environmental standards have been set for magnesium. 

Manganese was analyzed in all eight sampling rounds. No MCL or 

MCLG has been set for manganese. However, total manganese 

concentrations have exceeded the SMCL of 0.05 mg/l in every well 
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sampled. Dissolved manganese was detected at concentrations exceeding 

the SMCL in all but 6 wells. In general, the highest dissolved 

manganese concentrations were detected in background wells (15-S, 12-S, 

13-S, and 16-S). Based on these results, the observed manganese levels 

do not appear to be originating from on-site operations. 

Mercury was analyzed in 14 well samples collected in April 1984 and 

in 34 well samples collected in November 1986. Total mercury was 

reported in 1984 at concentrations exceeding the detection limits in 

shallow wells 3-5, 4-5, and 6-S at 0.0013, 0.0007, and 0.0008 mg/l, 

respectively, and in the Prairie du Chien well 2-PC at 0.0008 mgt!. 

Neither dissolved mercury nor total mercury were reported above the 

detection limit of 0.0004 mg/l during the November 1986 sampling 

round. No concentration of mercury (total or dissolved) has exceeded 

the MeL of 0.002 mg/l. Mercury is not reported as having been used in 

NIROP processes. 

Nickel was analyzed in 14 samples obtained in April 1984 and 34 

samples collected in the November 1986. Total nickel was reported in 

all of the well samples collected during April 1984, between concentra­

tions of 0.003 and 0.107 mg/!. The comparison of dissolved and total 

concentrations from three of the November 1986 samples indicates that 

much of the nickel is associated with suspended sediment that is not 

transported by ground water. Total concentrations ranged from 0.332 to 

0.018 mg/l, while dissolved concentrations were less than 0.005 mg/l. 

Dissolved nickel concentrations ranging from 0.001 mg/l (9-D) to 0.072 

mg/l (7-5) were reported in 22 of the 34 monitoring well samples 

collected in November 1986. Background well samples had the same range 
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of dissolved nickel concentrations as on-site or downgradient well 

samples. Nickel is used in the plating process at the NIROP facility, 

but 1s apparently not being released to the ground water. MCLs and 

MCLGs have not been set for nickel. The ambient water quality criterion 

for the protection of human health has been set at 0.0134 rug/I. The 

observed dissolved nickel concentrations are generally one-half the 

criterion. 

Selenium was analyzed for the first time in samples collected 

during November 1986. 

approximately equal 

respectively). This 

Dissolved selenium and total 

when detected (0.049 and 

is typical since selenium is 

selenium were 

0.076 mg/l, 

not generally 

associated with sediment. Only two wells showed concentrations of 

dissolved selenium above the detection limit of 0.005 mg/l: background 

well 14-5 (0.008 mg/l) and on-site well 9-5 (0.049 mg/l). The MCL for 

selenium is 0.010 mg/l and the MCLG is 0.045 mg/!. Concentrations of 

selenium detected in the sample from well 9-S exceeded the MCL. Well 

9-S is near the NIROP property boundary on the eastern (upgradient) side 

of the facility. Sources of selenium are not apparent since it has not 

been reported as being used at the facility. The presence of selenium 

may be indicative of an as yet unidentified upgradient source. 

Silver was analyzed in samples obtained at the NIROP facility in 

October 1983, April 1984, and November 1986. Silver was reported in 

only one sample (4-5) in April 1984 at the detection limit of 0.001 

mg/l. Dissolved silver was detected in 10 of the 34 monitoring wells in 

November 1986. Concentrations ranged from 0.001 mg/l (12-5) to 0.005 

mg/l (l-S). Both background and downgradient well samples had similar 
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concentrations. Silver was used in both the NIROP plating process and 

the photo lab but is apparently not being released to the ground water. 

The MCL of 0.05 mg/l was not exceeded by any sample. 

Sodium was analyzed in only the November 1986 sampling round. 

Concentrations ranged from 3.57 mg/l to 14.1 mg/l in samples from wells 

5-D and 19-5, respectively. There were no apparent spatial trends in 

sodium occurrence across the NIROP. No health-based environmental 

standards for sodium have been established. 

Sulfate was analyzed in only the November 1986 sampling round. 

Concentrations ranged from 26.8 mg/l (19-8) to 422 mg/l (18-8). The 

8MCL for sulfate is 250 mg/I. The 8MCL for sulfate was exceeded in 

eight wells, including one background well. Approximately two-thirds of 

the wells with high sulfate concentrations are downgradient of the 

southwest corner of the NIROP (7-D, 8-D, 11-8, 17-S, and 18-8). It is 

not clear if this spatial distribution is related to any particular 

source on the NIROP. 

Zinc was analyzed in all eight sampling rounds at the NIROP 

facility. Total zinc concentrations, measured at all monitoring wells, 

have ranged from 0.086 to 29.8 mg/l. The SMCL of 5.0 mg/l was exceeded 

in 15 of 34 monitoring wells sampled. The high total zinc values appear 

to be associated with suspended sediment in the well samples. Compar­

ison of dissolved and total concentrations from November 1986 show total 

values to be 12 to 17 times greater than dissolved concentrations. 

Dissolved zinc concentrations above the 5.0 mg/l standard were not 

observed in any well sampled during November 1986. The dissolved zinc 

concentrations ranged from 0.030 mg/l to 4.42 mg/l. There were no 
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significant differences between upgradient and on-site or downgradient 

dissolved zinc concentrations. 

Some of the zinc detected in the well water at the NIROP facility 

may have leached from well casing materials. The highest dissolved and 

total zinc concentrations are found in those wells that have galvanized 

well casing in contact with the ground water. Galvanized well casings 

can reportedly leach zinc into well water (Barcelona et al., 1983). The 

leached zinc may precipitate at the bottom of the well or be absorbed by 

sediment at the well bottom. Zinc is not reported as being used in the 

plating process at the NIROP. Based on these results, the observed zinc 

levels do not appear to be originating from on-site operations. 

Table 5-9 has been prepared to aid in summarizing the findings of 

the previous section. Prior to November 1986, only total 

concentration(unfiltered samples) were reported and the data suggested 

that significant concentrations of hazardous inorganic constituents 

could be found in the ground water. The samples collected in November 

1986 had total concentrations fairly consistent with previous results. 

However, dissolved concentrations were considerably lower, indicative of 

the fact that much of the inorganic concentrations were associated with 

sediment in the samples. Sediment is not transported by ground water 

and is not generally consumed. In fact, only three constituents 

exceeded federal standards when dissolved concentrations were 

considered; manganese, sulfate, and selenium. Of these constituents, 

manganese and sulfate both exhibited concentrations in excess of SMCLs 

in both background wells and downgradient wells • 

1254.03 139:RTA:frid0506c 5-44 



TABLE 5-9 

• SUMMARY OF INORGANIC CONSTITUENTS DETECTED AT LEAST 
ONE TIME IN GROUND WATER SAMPLES FROM THE NIROP STUDY AREA 

(mg/l) 

SDWA 
Maximum Total Maximum Dissolved Regulatory 

Constituent Concentration/Location Concentration/Location Level 

Arsenic 0.045 15-8 0.014 lS-8 MCL-0.05 

Barium Not Analyzed 0.16S 3-8 MCL-l.O 

Cadmium 0.0194 1S-8 0.0024 19-8 MCL-O.Ol 

Calcium Not Analyzed 208 FMC-33 None 

Chloride Not Analyzed 7S.6 4-PC 8MCL-2S0 

Chromium 0.057 2-S 0.005 1-5 MCL-O.OS 

Copper 0.377 9-8 0.009 4-8 MCLG-l.3 

Lead 0.366 12-8 0.011 9-D MCL-o.05 

Magnesium Not Analyzed 61.4 S-D None • Manganese 27.5 7-8 1.96 lS-S SMCL-0.05 

Mercury 0.0013 3-S < 0.0004 all wells MCL-0.002 

Nickel 0.107 2-S 0.072 7-8 None 

Selenium 0.076 9-S 0.049 9-S MCL-O.010 

Silver 0.001 4-S 0.005 1-8 MCL-C.OS 

Sodium Not Analyzed 41.4 19-5 None 

Sulfate Not Analyzed 422 18-8 SMCL-2S0 

Zinc 29.8 10-S 4.71 18-S SMCL-S.O 
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Selenium in a sample from well 9-S (0.049 mg/l) is the only 

dissolved inorganic constituent detected in ground water above an MeL. 

Well 9-8 is located along the eastern (upgradient) edge of the NIROP 

facility. Thus, it is possible that the selenium detected in well 9-S 

may be related to an off-site source. Selenium has only been analyzed 

in a single sampling round (November 1986). Additional sampling would 

be required to increase the certainty in any interpretation of selenium 

occurrence. 

Organic Constituents. Organic constituents have been analyzed in 

samples from all 8 sampling rounds. Most of the analysis has focused on 

volatile organic compounds. A number of these compounds have, and 

continue to be, used on the NIROP facility. Many are also used in large 

quantities. Previous investigations (see Section 4.1) have also found 

these compounds to be in past waste disposal areas. Some samples (14 

collected in April 1984) have also been analyzed for the more extensive 

priority pollutant list. 

A summary table (Table 5-10) has been prepared to clarify the 

occurrence of organic constituents in ground water samples. The table 

lists only those compounds that have been detected at least one time at 

the NIROP. The data is summarized as mean concentrations to simplify 

the presentation. The maximum reported value is also listed to provide 

a sense for the variability observed at a given monitoring well. 

Bis (2 ethylhexy1) phthalate was analyzed in all but the April 1986 

and November 1986 sampling rounds; therefore, no background wells have 

been analyzed. Bis (2 ethy1hexy1) phthalate was detected in every round 

when analyzed and in nearly every well at least once. The occurrence of 
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TABL~10 (Cont'd). MAXIMUM AND MEAN 
CONCENTRA~NS OF ORGANIC CONSTITUENTS DETECTED 

IN GROUND WATER SAMPLES, OCTOBER 1983 to 
NOVEMBER 1986 (mg/1) 

I I-S : I-D I l.pe I 2-S I 2-D I HC I H I 3-D I He I ,-s I 4-D I HC I H I 5-D I 6-S 

t 

I 
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17-5 17-9 II-S 

I I 

taunt I 5 t 5 • 5 • 5 • S , . 5' 5 I 5 • 5 , 5 , 5 , 2 , 5 1 2 I 5 t 2 I 2 I I , I I 

"uilUl: 0.00050 .0.00070 I 0.00030 I 0.00010,0.00010 '0.00050 I 0.00010' 0.00020 I 0.00030 ,0.00020' 0.00010' 0.000101 0.00010 1 0.0001010.00020 1 0.00010 '0.00010 10.00010 f 0.00010 f 

"tan : 0.00017 10.00011 10.00013 10.00009 10.00009' 0.00017 , 0.00009 , 0.00011 , O.ooon t O.OOOU f 0.00009 , 0.00008 I 0.00015 , 0.00010 I 0.00011 10.0001010.00010 10.00010.0.00010 • 
: , t , fl. , Itt t f I Itt • , , 

CDunt: 5 I 5' 5 f 5 t 5 I 5 f 5 I 5' 5' S. 5' 2' 5' 7' 5' 2' 7' I fit 
ftuhUI I 0.00010 f 0.00010 f 0.0001~ f 0.00010 , 0.00010 , 0.00010 ,0.00010 , 0.00010 , 0.00040 I 0.00010 f 0.00010 f 0.00010 • 0.00010 , 0.00010 , 0.00010 f 0.00010 , 0.00010 f 0.00010 , 0.00010 • 
",an : 0.00009 • 0.00009 , 0.00009 • 0.00009 • 0.00009 , 0.00009 , 0.00009 f 0.00009· t 0.00017 I 0.00009 • 0.00009 , 0.00009 , 0.00009 I 0.00010 I 0.00009 • 0.00010 • 0.00010 f 0.00010 f 0.000"0 • 

I • 
CDunt: 5 I 5 I 5 , 5 , 5 , 5 • 5 I 5 • 5 • 5 , 5 • 2 • 5 I 2 • 5 , 2 , 2 I I fl' 
KnllU' : 0.00075 I 0.00050 , O.OOOM t 0.00110 f 0.00020 , O.OOOSO f 0.00070 I O.OOOIO I 0.00010 I 0.00040 f 0.00010 , 0.00010 I o.oOO~ , 0.00010 , 0.00010 • 0.00010 • 0.00010 t 0.00010 t 0.00010 I "un : 0.00023 I 0.00017 , 0.00013 f 0.00029 f 0.00011 • 0.00017 f 0.00021 I 0.00013 • 0.00013 , 0.00015 , 0.00009 , 0.00008 f 0.0001\ • 0.00010 , 0.00009 I 0.00010 f 0.00010 • 0.00010 f 0.00010 , 

I , 

CDunt I 5' 5' 5' 5' 5 I 5' 5' 5' 5' 5' 5' 2' 5' 2 I 5' 2 f 2 f 1ft' 
hlilul I 0.00010 f 0.00010 , 0.00010 f 0.00010 f 0.00010 , 0.00010 • 0.00010 • 0.00010 f 0.00010 f 0.00010 , 0.0005$ , 0.00010 f 0.00010 f 0.00010 • 0.00010 , 0.00010 , 0.00010 • 0.00010 f 0.00010 • 
Mfan I O.000~9 f 0.00009 , 0.00009 , 0.00009 , 0.00009 • 0.00009 , 0.00009 , 0.00009 • 0.00009 f 0.00009 f 0.00018 • 0.00008 • 0.00009 f 0.00010 f 0.00009 , 0.00010 I 0.00010 t 0.00010 • 0.00010 , 
I' I. • Iff • • !. 

toun\\ bf 6' 61" , ... ,. 6t 616' &' 31 6' 3' 6' 3' 3' 2' ~. 
hxhu. I 0.0050' 0.0050' 0.0050 f 0.0050' 0.0050' 0.0050 f 0.0170' 0.0050' 0.0050 f 0.0050 f 0.0050' 0.0050' 0.0050' 0.0025' 0.2000' 0.0025' 0.0025' 0.0025 I 0.0460' 
"un 0.00l8: 0.0019: 0.00l9: 0.0038: 0.0019: o.OOle: 0.001\: 0.0018: 0.0018: D.OOle: 0.0018: 0.003'.1: 0.0039: 0.0075: 0.0554: 0.0025: 0.0025: 0.0025: 0.041: 

tount: 2. 2' 2' I' 2' 2 f 2' 21 2' 2' 2' I' 2' 0' 2' 0' 0 I O. 0' 
"uilul I 22.80' 642.00' 51.80' 57.00' 7.40' IS. 90 , 16dO f 3.50' 6.60, 10.10' 30.70' 2.30 I 649.00 I NA' 77.60' NA' HA t NA, MA.' 
"Pin : 16.25: 372.35' 30.95: 57.00: 6.10: 9.45: 15.65: 2.60: 4.90: 9.60: 15.85: 2.30: 331.25: Nft: 20.40: NA: MA: MA: NA: 

Count I 6' 6' 6' 61 6' 61 6' 6' 6, 6' 6' 31 6' 3' 6' 3' 3' 2. 21 
"lIhu. I 0.0050 f 0.0120 f 0.0110' 0.0050' 0.0050' M200 I 0.M5O I 0.0072' 0.0110 I 0.0050' 0.00£1' 0.0110' o.oOSO' 0.00251 0.0050 I 0.0075' 0.0075' 0.0075 I 0.0075 I 

"un I 0.0039' 0.0062' 0.0052' 0.0039 I 0.0038' 0.00&7 f 0.0039' 0.0045' 0.0063' 0.00391 0.0044' 0.0072' 0.0039 f 0.0025' 0.0038' 0.0075' 0.0025 f 0.0025' 0.0075' 
I I I • I • , 1 • , f , f • f , • , • f 

tount I 6' 6' 6' 6' 6' 6' 6' 6 t 6' 6' 6 f 31 6' 3' 6, 11 3 f 2 f 21 
Trans 1.2-DithIDroelhtnt Hnltu.: 0.0050 f 0.0050' 0.0050' 0.0050' O.OOSO f 0.0050' 0.2900' O.OOSO f 0.0050. 0.0050 f 0.0050' 0.0050' 0.0050 f 0.0025 I 0.5900 f 0.0075' 0.0025 f 0.0025 f O. 2~00. t "m :' 0.0038: 0.0038: o.om: 0.0039: 0.0038: 0.0038,' 0.\320: 0.0038: 0.0038: 0.0038 " 0.003B I' 0.0033' 0.0038' 0.0025,' 0.1728 f 0.0025' 0.0025' 0.0025' 0.2\50' 

Trichloroethene 
Count I bt 6f 6' bl 6' 6t ,I .. ,. ,. 6' 3t At 31 •• 3' 31 2' 2' 
"arhuI: 0.0050 I 0.0050' 0.0050' 0.1300' 0.0092' 0.0620' 28.0000 f 0.0230' 0.0810 f 0.0190 f O.OOSO' 0.0050' 0.0050' 0.0025 f 3.8000 I 0.0110' 0.1500 f 0.0025' 9.2000' 
lIun : 0.0038' MOl8 I 0.0018' 0.0755' 0.0053' 0.0108' 6.0711' 0.0140' 0.0291' 0.0065 1 0.0038' MOll I 0.0038 f 0.0025' I.ml' 0.0079' 0.1380' 0.0025' 6.6000 I' 
If' f f , , • • I , , , , t • , .• 



• TABLE 5-10 (Cant. MAXIMUM AND MEAN CONCEN-
TRATIONS OF ORGA CONSTITUENTS DETECTED IN 
GROUND WATER SAMPLES, OCTOBER 1983 to NOVEMBER 

1986 (mg/1) 

I B-D I ,-s : '-J : 10-5 : n-s I 12-5 I nos I nos I IS-S I 16-5 1 I7-S 1 18-5 1 190$ 1 20-5 1 FlU:-ll 1 

Count 
PC. 1242 "nhut I 

lit .. I 

Count I 
peBJ24S "nittl. ~ 

IIu. I 
I 

Count : 
pCB 1m Muieu. : 

lIun I 

Count 1 
PCB 1260 !llIilUII 

lIun 

Count ~ 

Tttrltbl.,tt~fnf tcarhue ~ 

"tan 
1 

Catmt I 
Tot "uit •• : 

lit .. 

Count 
Tolu"," "uilul I 

1If1. ! 
Count I 

Trani 1.2-D!thIDl'a.t~ ••• "uhna 1 
lIun I 

I 
Caunt I 
"arilu.1 
1I •• n 

. . . 
-I' 2' I' 2. 2' \. O' II I' II I' It .. \I 5-

0.00010 • 0.00010 , 0.00010 • 0.00010 • 0.00010 • 0.00010 • 
0.00010' 0.00010 • 0.00010 • 0.00010 , 0.00010 • 0.00010' . MA , 0.00010 • 0.00010 , 0.00010 • 0.00010 • 0.00010 • 0.00010 • 0.00010 • 0.00010 • 

HA , 0.00010 , 0.00010 , 0.00010 • 0.00010 I 0.00010 , 0.00010' 0.00010 • 0.0000' , 
t 

I' 2. I' 2. 2' I. 0' I. I' I' II I, I' It 5, 
HA • 0.00010 • &.00010 • 0.00010 • 0.00010 • 0.00010 • 0.00010 • 0.00010 • 0.00010 , 
HA , 0.00010 t 0.00010 • 0.00010 , 0.00010 • 0.00010 , 0.00010 • 0.00010 , 0.00009 1 

0.00010 • 0.00010 • 0.00010 • 0.00010 • 0.00010 • 0.00010 • 
0.00010 • 0.00010 • 0.00010 • 0.00010 I 0.00010 • 0.00010 • . , 

I' 2. I' 2, 2. \I 0' I. I' I t I' I I I I If 5 , 
0.00010' 0.00010 f 0.00010 • 0.00010 10.00010' 0.00010 , 
0.00010 • 0.00010 , 0.00010 • 0.00010 • 0.00010 • 0.00010 • 

HA 1 0.00010 • 0.00010 • 0.00010 , 0.00010 t 0.00010 , D.HOIO • 0.00010 I 0.00010 , 
HA' O.HOIO • 0.00010' 0.00010 , 0.00010 , 0.00010 1 0.00010 1 0.00010 , 0.00009 • 

t , 

I' 2' I _ 2' 2' I I 41 , I' I' I , 1 - I' 1 t If 5 , 
0.00010. 0.00010 , 0.00010 • 0.00010 • 0.00010 • 0.00010 • MA , 0.00010,0.00010' 0.00010 • 0.00010 , 0.00010 • 0.00010 • 0.00010' 0.00010 • 
0.00010 • 0.00010 , 0.00010 , 0.00010 • 0.00010 f 0.00010 , MA • 0.00010 , t.OOOIO , 0.00010 , 0.00010 , 0.00010 , 0.00010. 0.00010 , 0.00009 , 
,. I' , , I 

" 3' 2' 31 31 21 2' 2. 21 2. 2' 21 2 , 7' 6 • 
0.0025. 0.2200 f 0.0025' O.OOlS' 0.0025. O.OOlS' O.oOlS' 
O.OOlS' 0.1833' 0.0025' o.OOlS' 0.0025' 0.0025' 0.0025' 

0.0025. O.OOlS' 
0.0025. D.OOlS I 

0.0025' a.OOlS, 0.0025- 0.0025' 0.0025' 0.0240 , 
0.0025 , 0.0025 10 0.0025 '. 0.0025 '_ 0.0025 • 0.0074 , . 1 . 

0' 01 Of 0' 
MA, HA f NA' IIA' 
IfA' HA t HA' IlAI 

t , I 

71 1 , 2' 3. 
0.0025. 0.0025' 0.0097 , O.OOlS • 
0.0025: 0.0025: 0.0054 : 0.0025 : 

2. 31 2 • P 
0.0480 • 0.5100 • 0.&280 , 0.03£0' 
0.0435 , 0.4S!lO' 0.0205 , U210' . , . 

2 I 3 • 2' 3 I 

10.7000 I 4.2000 , 0.&500 • 0.1100' 
B.2000' 3.0££7 , 0.4500. 0.1&41· 

. . , . t I . . , . 
01 0' O. 0' o. O' o. 01 01 0' 7. 

RA. IIA I MA 1 IIA' IIA. IIA. IA' IIA' KAI KA' 4.SO , 
RA' IIA' HA. IIA. IIA. NAI 11ft t IIA' NA t HAl 4.OS • 

I • t • 

1 t 2 I 21 2' 2. 7' 2. 2' 2 I 2' 6 t 
0.0025' 0.0025' 0.0025, 0.0025 I O.OOlS' 0.0025 t 0.0025' 0.0025' D.om, 0.0025' 0-01150' 
0.0025 :. Q.GD2S: 0.0025: 0.0025: 0 0.0025 :. 0.0025 :. 0.0025 !_ 0.0025 :. 0.0025 : 0 O.OOlS : 0 0.0038 : 

3' 2' 2. 2. 2, " 2' 21 2t 2. 6' 
0.03&0. 0.0025' 0.0025' 0.0025 t O.OOlS' 0.0025' o.om I 4.7000' 0.0025 t O.OOlS' 0.2100' 
0.0307' 0.0025' O.GOlS 1 0.0025' O.OOlS I 0.0025 1 0.0355' 2.5150 1 0.0025' O.OOlS 1 0.1271' I' f ,. , 

31 2' 2. 2' 7' 21 2, 2' 2' 2' 61 
0.0440 I O.DOlS' 0.0025' 0.0025' 0.0110. 0.1700 I 0.1900' 2.9000' 0.0880' O.DOlS' 37.0000 , 
0.0370. 0.0025' 4I.OOlSf 0.0025 I 0.0121' 0.1330' 0.1435 f 2.2l5O f 8.0650. 0.0025' 7.9167. 

• 
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this compound is highly variable in space and time. In the April 1984 

round, this compound was found at its highest concentrations in wells 

3-8 (0.14 rug/I) and 6-5 (0.22 mg/l), both of which also exhibited high 

TeE levels. The samples collected from 14 wells in January 1985 had 

concentrations from < 0.00001 to 0.00007 mg/l. By June of 1985, 9 of 

these 14 wells yielded samples with concentrations of 0.00062 to 0.0049 

mg/l. Bis (2 ethylhexyl) phthalate was not detected in the soil samples 

beneath the disposal pits (see Section 4.1). Bis (2 ethylhexyl) 

phthalate is widely used as a plasticizer in a variety of rubber and 

plastic compounds. As such, it has become a common contaminant in 

laboratory settings and sampling equipment. This may account for the 

sporadic occurrence of this compound in the NIROP data base. No MCL or 

MCLG has been set for bis (2 ethylhexyl) phthalate • 

Benzene was analyzed in all eight sampling rounds. It was reported 

in 19 percent of the samples as detected but not quantifiable to 0.010 

mg/!. Three samples had concentrations as high as 0.022, 0.021, and 

0.023 mg/I. Almost all benzene detections (93%) were reported prior to 

June 1985. In November 1986, benzene was detected in only one well 

(17-5) at a concentration of 0.0065 mg/l. The MCL for benzene is 0.005 

mg/l and the MCLG is zero. Thirty-three of 34 samples did not exceed 

the MCL in November 1986. There are no apparent spatial or temporal 

trends related to past or current NIROP activities. 

Chloroform was analyzed in all eight sampling rounds. It was 

reported at the detection limit of 0.010 mg/l on several occasions, but 

never above the detection limit. The data show no consistent spatial or 

temporal pattern. Chloroform was not detected in any well during the 
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November 1986 sampling round. Chloroform was also not found in the soil 

samples collected beneath the pits (see Section 4.1). It is unlikely 

that a significant source exists based on these results. The MCL for 

chloroform is 0.10 mg/l. 

1,1 Dichloroethane was analyzed for in all eight sampling rounds. 

It has been found in measurable concentrations only at 3-S, 8-S, and 

FMC-33 (in the pit/trench area) and, at well 9-S on the eastern 

boundary. It was not detected in wells in the vicinity of well 6-S 

until November 1986, when 1,I-dichloroethane was reported at 0.019 

mg/l. No detectable concentrations of 1,1-dichloroethane were found in 

the background wells. No regulatory levels have been set for 1,1-

dichloroethane. 

1,1 Dichloroethylene was analyzed in all eight rounds. It was 

detected only in well 9-S at 0.0092 and 0.0056 mg/l in June 1985 and 

January 1986, respectively. It was not detected in the most recent 

(November 1986) sampling round. No detectable concentrations of this 

compound were found in background wells. 

1,1 dichloroethylene is 0.007 mg/l. 

The proposed MCL for 

1,2-Dichloroethylene was analyzed in samples from the April 1984 

and October 1984 in only a few wells and again in November 1986 in all 

wells. The concentrations shown for cis 1,2-dichloroethylene are 

identical to the reported concentrations for trans 1,2-dichloroethylene. 

The value reported for' both compounds is total 1,2 dichloroethylene, 

according to Richard Karn of the WES. 

In April and October 1984, it was detected in shallow wells 3-8 and 

6-8, FMC-33 and the bedrock well 2-PC. In November 1986, cis 1,2-
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dich1oroethy1ene was reported in samples from 11 wells at concentrations 

ranging from 0.022 to 0.53 mg/1. 

It is likely that 1,2 dichloroethy1ene originated from the 

microbial degradation of TCE. This process of degradation has been 

previously reported in both laboratory and field investigations. The 

MCLG of 0.07 mg/1 was exceeded in samples from 6 wells. The wells which 

yield samples with 1,2 dichloroethylene also exhibited high 

concentrations of TCE. 

Ethylbenzene was analyzed in samples from all eight sampling 

rounds. Ethylbenzene was not detected in any sample in November 1986. 

Previously, it has been detected in only two wells (3-S and FMC-33) 

immediately downgradient of the disposal pits. At FMC-33 the concentra­

tion decreased from 0.21 mg/l in October 1983 to < 0.005 mg/l in 

November 1986. At 3-8 the concentration has decreased from 0.037 mg/l 

to below the detection limit during the last two rounds of sampling. 

The MCLG for ethylbenzene is 0.68 mg/l. Ethylbenzene was identified in 

both drums and soil samples collected below the disposal pits (see 

Section 4.1). The decrease observed in the monitoring well samples 

suggests that the pit excavations have removed the ethyl benzene source 

upgradient of wells 3-S and FMC-33. 

Methylene chloride was analyzed in all eight sampling rounds. It 

was detected at least once in 16 of the 34 wells. Reported concentra­

tions range from 0.0065 to 41. 0 mg/l. The latest sampling round had 

methylene chloride occurring in only one sample (1-8 at 0.013 mg/l). It 

was also detected in three of the field blanks taken prior to November 

1986. The results are highly variable and difficult to interpret • 
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Methylene chloride is a common extraction solvent used for laboratory 

sample preparation, and its presence in field sample results may 

arguably be due to laboratory contamination. MCLs or MCLGs for 

methylene chloride have not been established. 

PCB Aroclors 1016, 1221, 1232, 1242, 1248, 1254, and 1260 were 

analyzed in water samples from all monitoring wells. Aroclors 1016, 

1221, 1232, and 1260 were not found in any sample. In the October 1984 

sampling round, the only Aroclor reported was 1242, in 10 of 14 samples 

at concentrations ranging from 0.0002 to 0.0005 mg/l. Aroclor 1254 was 

reported only in January 1985 samples. Concentrations in 10 of 14 

samples collected on that date ranged from 0.0002 to 0.0011 mg/!. 

Aroclor 1248 was detected in 2 of 5 rounds from well 3-PC in concentra­

tions of 0.0004 and 0.0002 mg/l. The reported levels are at or near the 

detection limit of the method (0.0002 mg/l) , and therefore identifica­

tion and quantification are difficult. The proposed MCLG for PCBs is 

zero, which is below the detection limit. The lack of consistent 

spatial or temporal trends also makes the reliability of these low 

concentrations uncertain. PCBs were found in barrels and soils in the 

pit/trench area; however, the wells immediately downgradient of the 

disposal areas were never reported to contain any PCB Aroclors. The low 

confidence in the reported values (near detection limits) and the lack 

of spatial or temporal patterns suggests that PCBs are not of concern in 

the ground water. 

Tetrachloroethylene (PCE) was analyzed in all eight sampling 

rounds. PCE has been found at much lower concentrations than TCE 

(0.0053 to 0.22 mg/l) in samples from 6 monitoring wells. These areas 
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include the pit/trench area wells FMC-33, 8-5, and 3-S (PCE not detected 

in 3-S since October 1984); well 9-S at the eastern boundary; and in 

well 6-S near the southwest corner of the main NIROP bUilding. No 

detectable amounts were found in the background wells. The concentra­

tions of PCE have decreased to at or below detection levels in the 

pit/trench area. However, the levels have remained somewhat constant at 

well 6-5 (average of 0.028 mg/l) and were as high as 0.21 mg/l at well 

9-S in the January 1986 sampling round and 0.20 mg/l in November 1986. 

The proposed MCLG for tetrachloroethylene is zero. 

Toluene was analyzed in all eight sampling rounds. Toluene has 

been detected in 14 monitoring wells at near the detection limit (0.020 

to < 0.005 mg/l) in 18 percent of the samples collected. Most of the 

samples (88%) with detectable concentrations were collected prior to 

June 1985. Toluene was not detected in any well sample in November 

1986. The wells immediately downgradient of the disposal areas have not 

had significant toluene concentrations. The spatial distribution of 

toluene occurrences, therefore, does not appear to correlate with the 

pit locations, where it was reported in drums and soil samples below the 

pits. The MCLG for toluene is 2.0 mg/l. 

Total Organic Carbon (TOC) concentrations are typically used as a 

general indicator of the presence of hazardous organic substances. TOC 

method detection limits are not compatible with compound-specific 

organic detection limits achieved using organic carbon techniques. In 

other words, fairly significant organic contaminant levels could go 

undetected because of the high detection limits of the TOe methods • 
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Toe was analyzed in the October 1983 and June 1984 sampling 

rounds. During the October 1983 sampling round, concentrations of TOC 

were reported to range from 649.0 to 2.3 mg/l. By June of 1984 these 

concentrations had decreased to 15.2 to 1.0 mg/l. The high TOC 

concentrations in October may be due to the following: 

1) Poor well development. This was the first sampling round 
after installation, and organic drilling fluids (if used) may 
not have been completely removed. 

2) Other nonvolatile organics (not routinely analyzed) may be 
present and contributing to the TOC values. 

3) Laboratory measurement errors (e.g., 190 percent recovery was 
reported for FMC-33). 

4) VOCs may have been lost in analyses; thus, TOC may be correct 
and VOCs low. 

1,1,1 Trichloroethane (TCA) was analyzed in all eight sampling 

rounds. The highest concentrations of TCA have been measured in well 9-

s, where concentrations have decreased from 0.39 to 0.12 mg/l between 

January 1985 and November 1986. Monitoring wells 6-8 and 8-S have also 

consistently yielded samples with measurable TCA concentrations ranging 

from 0.018 to 0.13 mg/l. Traces of TCA (0.0086 to < O. 005 mg/l) have 

also been reported from wells 2-S, 7-8, and 9-D. No background wells 

contained measurable concentrations of 1,1,1 trichloroethane. The MCLG 

for this compound is 0.2 mg/l. Only the first two samples from well 9-8 

exceeded the MCLG. No concentrations detected in November 1986 exceeded 

the MCLG. This compound appears to be associated with the occurrence of 

TCE, and releases from the NIROP facility. 

Trichloroethylene (TCE) has been analyzed in samples from all eight 

sampling rounds. TCE has been detected (~ O. 005 mg/l) in 22 of 34 

monitoring wells at the NIROP, with concentrations ranging from 0.005 to 
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37.0 mg/l. TCE has been detected in two of the upgradient wells, in 

three monitoring wells on the east edge of the property, in 16 monitor-

ing wells adjacent to or downgradient of disposal areas on the plant 

property and in one bedrock monitoring well. Seven wells have exhibited 

TCE concentrations an order of magnitude higher than other wells at the 

NIROP facility where TCE has been detected. The seven wells include the 

following: 

Maximum Average 
Well Concentration (mg/l) Concentration (mg/l) 

FMC-33 37.0 7.9 

3-8 28.0 6.1 

8-D 10.7 8.2 

8-5 9.2 6.6 

9-5 4.2 3.1 

6-S 3.8 1.3 

• 18-S 2.9 2.2 

The proposed MCL for TCE is 0.005 mg/I; over one-half of the 

monitoring wells have exceeded the proposed MCL at least one time. The 

distribution and significance of TCE occurrence will be discussed fully 

in Section 5.3.4 of this report. In general, TCE occurrence appears to 

correspond to past waste disposal activities and be related to other 

past or on-going releases both on and off of the NIROP facility. 

Table 5-11 has been prepared to aid in summarizing the occurrence 

of organic constituents in ground water. The primary organic 

compound found in wells on the NIROP site is trichloroethylene. Data 

suggest multiple source areas and changing concentrations with time 

(discussed in Section 5.4). The data also suggests that off-site 

(upgradient) sources of TCE may be present • 
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TABLE 5-11 

SUMMARY OF ORGANIC CONSTITUENTS DETECTED AT LEAST 
ONE TIME IN GROUND WATER AT THE NIROP STUDY AREA 

Coostituent 

Bis (2 ethylhexyl) 
phthalate 

Chlorofonn 

Ethylbmzere 

1,1 dichloroethane 

1,1 dichloroethylene 

1,1,1 trichloroethane 

1,2-dichloroethylene 

Methylene Chloride 

PCBs 

Tetrachloroethylene 

Toh.lene 

Trichloroethylene 

Ma:ximJm 
Ccncentration 
Detected (mg/l) 

0.023 

0.22 

0.010* 

0.21 

0.066 

0.0092 

0.39 

4.7 

41 

0.0011 

0.22 

0.02 

649 

37.0 

Well CoIm:ents 

2-PC fu . consistent trend with concentrations 
usually near detectioo limit. Detected in 
only we ~ in November 1986. 

6-S Highly variable concentratiom in first 
seven rounds. .All concentrations had 
decreased to < 0.0006 by June 1985. 

Several Barely present in several rounds. 
'Wells tbt detected in November 1986. 

OC-33 Only detected dawngradient of pit areas. 
Concentrations have decreased since 
pit/trench excavation. Not detected in 
November 1986. 

9-S Similar distri1:utioo as TeE. 

9-S 

9-S 

2-S 

2-S 

9-S 

2-PC 

Only detected in 9-S • 

Similar distri1:utioo as TCE. 

Similar distri1:ution as TCE. 

Inconsistent concentratioo an:l locations. 
May be sampling or analytical contaminant. 

Very lCM concentratiom an:l inconsistent 
occurrence in any ~. 

Similar distri1:utioo as TeE. 

Detected in several cn-site ~11s at 
lm' concentrations. Not detected in 
November 1986. 

Poor indicator of site conditions. 
Analysis discontitru.ed after June 1984. 

OC-33 Widespread distributioo suggests rote than 
roe source (both en- am off-site). 
Concentrations near pit area have declined 
since l:mrel. teJlX)val • 

* Indicates present, but not quantifiable, at concentrations belCM ~ detectioo limit. 
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__ Other organic compounds occur at much lower concentrations than 

• 

• 

TCE. 1,2-Dichloroethylene isomers (breakdown products of TCE) appear to 

be correlated with the occurrence of TCE. Tetrachloroethene, 1,1-

dichloroethane, and 1,1, I-trichloroethane also generally occur in· the 

same areas as TCE, but at much lower concentrations. They do not appear 

in the background wells. 1,1-Dichloroethylene exhibits a distinctive 

distribution pattern in that it is only reported from well 9-5. The 

balance of organic compounds detected in ground water were found 

infrequently, at very low concentrations, or demonstrated no obvious 

source areas. 

5.3.5 Occurrence and Migration of Hazardous Substances in Ground Water 

This section of the report relates the occurrence of hazardous 

substances in ground water (Section 5.3.3) to the site hydrogeology 

(Sections 5.3.1 and 5.3.2), industrial practices, and past disposal 

activities (Section 4.1). Section 5.3.3 described contaminant levels 

observed in ground water. Several organic contaminants and one 

inorganic contaminant (selenium) were shown to have been detected in 

ground water at concentrations above their respective MCLs and MCLGs. 

Section 5.3.3 showed that generally, wherever TCE was detected in ground 

water, several other contaminants were also detected. Additionally, 

Section 5.3.3 showed TCE was detected in the highest concentrations 

(37.0 mg/l at FMC-33) and 'in the most wells (21 of 34). TCE is the best 

indicator of ground water contamination at the NIROP site and has been 

used in this section to define contaminant plumes and migration • 
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The extent of the ICE contaminant plume in both shallow and deep 

zones of the aquifer in the unconsolidated sediments is shown in Figure 

5-7. Mean TCE concentrations have been used in preparing Figure 5-7 

because a single point-in-time presentation would not clearly represent 

the TCE occurrence. Mean TCE concentrations for the adjacent FMC study 

area (Conestoga Rovers, 1985) were checked against Figure 5-7 and showed 

good correlation to the NIROP contours. A figure has not been prepared 

for the bedrock aquifer since there is no indication of ongoing TCE 

contamination in the bedrock. 

A single elongated TCE "plume" is near the base of the 

unconsolidated sediments (dashed line in Figure 5-7). The occurrence of 

TCE deep in the sediments is probably an extension of the "shallow 

plume" shown by solid contour lines in Figure 5-7. The TCE plume is not 

extended to the base of the aquifer northwest of the NIROP building 

because the existing deep wells in the area (I-D, 2-D, 4-D, 5-D, 6-D, 

and 7-D) yield samples with TCE concentrations less than or equal to 

0.011 mg/t. The vertical extent of TCE in the aquifer beneath and 

immediately downgradient of the waste disposal pits is not known. 

Two distinct TCE plumes are evident in the shallow portions of the 

in the unconsolidated sediments. The fint forms part of possibly 

aquifer-thick plume extending from well 9-S to well 18-S. The second 

plume in the Shallow portion of the aquifer extends from well 15-5, 

beyond the northern property of the NLROP. to well 6-S. 

The distribution of TCE in the Shallow aquifer suggests four 

potential hazardous constituent source areas which include the 

following: 
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Pit/trench disposal area 

Off-site source'( s) north and ea$t of wells 16-8 and 15-8 

An on-site source near well, g ... Sot', an upgradient (off-site) 
source northeast of well 9-6. 

Possible localized source(s) near the southwest corner of, or 
beneath, the wain. NIROP building. 

These four potential8Qurce areas as well as NIROP ,activities which may 

have contributed to ground water 'Contamination are discussed below. 

Table 5-12 has been prepar.~d to aid in the ,discussion pfpotential 

on-site source areas. The table includes those constituents which have 
t ~ " ' 

been de1;ec:1:::ai at the NIROP in drums, soUs beneath disposal .rea8, 'L~nd 

groundwater. The table also lists raw or waste material constituents 

which are repMted to have been used or disposed at the,facility. 
, ~' 

Qualifiers showing whether constituents have been detected in sigtUt-

icant or Insignific~ilnt, concentrations have been includJ~d in Table 5.-12 • .. ' 
The qua1if~ers were,~ased on comparison to background levels and overall 

~i"-;J, ~ 

results. 

The pit/trench area has ~n a source of ground water contamination 

at the NIROP site as reflected in the mean TCE concentrat1onsobserved 

at wells 3-8, FMC-33 and 8-S(Flgure 5-7) • The area iDil?~~,t,@ by TCE 1s 

bounded on the northeast by wells I-D and 1-5 wh1ch exhibit no 

detectable levels of TCE. On _ ,the north, -TCE is r~ported at mean 

concentrations of 0.096 to 0.17 mgll in wells 7-S and 16-8, but has not 

been detected in the base of the aquifer (well 5-D). Low TCE 

concentrations have been found below the, .northwest corner of the NIROP 

facility; well 2-5 has averaged approximately, O. 065 ~/l", :,slnce April 

1984, while well 2-D has shown 1ncl'ea&ing concentrations « Q.005 to 
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• i~HLE 5-12 5Uftl'lARy OF COHSTITUENTS DETECTED OR REPORTED ON THE MIRQP FACILITY 

All CONSTITUENTS KNOIIN RAW DETECTED DETECTED DETECTED 
DETECTED I'IATERIALS IN DRUI'IS IN SOILS IN BROUND 

OR WASTES WATER 

1,1,1,2 tetrachloroethane f ND NO 
1,1,1 trlchloroethane X t DS DS 
1,1,2,2 tetrachloroethane f liD NO 
1,1,2-tr~chloroethane t ND NO 
1,1 dichloroethane f DS DS 
1,I-dichloroethylenene f DS D1 
Benzenes DS ND Dl 
Bis(2 ethylhexyl) phthalate t DS 01 
Chlorofor. i ND Dl 
Cis l,2-dichloroethylene t ND DS 
Cresol s DS NA Nli 
Cyanide X ND ND NO 
Ethyl Benzene DS NO 01 
Ethylene Glycol X Nii NA NA 
Isocyanate X !lA NA Nil 
lsoproponal OS NA Nli 
Kethyl Ethyl Ketone X DS NA HD 
Kethylene Chloride X f 01 Dl 

• Naphthalene X DS Nli NO 
PCBs X DS DS D1 
Pesticides NO Dl ND 
Phenol s Nil t~A ND 
Tetrachloroethylene f DS DS 
Toluene DS OS 01 
Trans 1,2-dichloroethylene f OS DS 
Trichloroethylene OS DS DS 
Trichlorofluorolethane Nil NA D1 
lriethylaline X NA NA NA 
Xylenes DS NA ND 

• - Drul anlayses provided by Che'l~al Waste 
"anage.ent does not distingulsh between 
VOCs which were not detected and those 
which were not analyzed. 

X - Indicates raw laterials known to have been 
used at the HIRO? frot file inforlation. 

NA - Constituent not analyzed. 

ND - Constituent not detected. 

OS - Constituent detected at a 5ignifIcant • concentr ati on. 

01 - Constituent detected at an insignificant 
concentratlon. 



~ fHBLE 5-12 SU"MARY OF CONSTITUENTS DETECTED OR REPORTED ON THE NIROP F~CILITV 

~ 

• 

ALL CONSTITUENTS KNOWN RAW 
DETECTED KATERIALS 

OR WASTES 

Arsenic 
8ariul 
Cadllun 
Cnroilul X 
Copper X 

leld X 

"anganese 
lIerc.ury 
Hi CoKel 
Seleniul 
Si 1 ver 
Zinc 

Acids X 

Gasoline X 
Hydrocarbons, Aliphatic ~ 

Hydrolatie, Arolatic I 
Hydrocarbons 
Kerosene X 
ftineral Spirits X 
Oi 1 and Grease I 
Pillnt X 

Paint Thinner ~ 

Stoddard Solvent X 

f - Drul anlays!!s prDvided by ehelical Waste 
"anagelent do!!s not distinguish between 
VOCs which were not detected and those 
which were not analyzed. 

DETECTED 
IN DRUMS 

Dl 
DS 
OS 
DS 
Dl 
DS 
NA 
D1 
DJ 
01 
Dl 
DS 

0 

x - Indicates raw laterials Known to have been 
used at the NIROP fro. file inforlation. 

NA - Constituent not analyzed. 

NO - Constituent not detected. 

DS - Constituent detected at a significant 
concentrati on. 

DI - Constituent detected at an insignificant 
concentration . 

DETECTED DETECiED 
IN SOILS IN GROUND 

WATER 

IH DI 
DS 01 
D1 D1 
DS D1 
DS D1 
DS Dl 
DS 01 
DX D1 
DS 01 
D1 DS 
Dr Dr 
OS DI 

HA 
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0.0092 mgtl) since April 1984. The intermittent pumping from Fridley 

municipal well 13 may be drawing TCE northwestward from the apparent 

source area(s) in the northcentral portions of the NIROP facility. 

The high TCE concentrations observed immediately downgradient of 

the pit area decreased substantially between October 1983 and April 1984 

(wells FMC-33 and 3-S, Figure 5-8). Since that time TCE concentrations 

have remained relatively stable between 0.5 and 3 mg/!. Samples from 

monitoring well 8-S, however, show the opposite trend; an increasing TCE 

concentration from 4.0 to 9.2 mg/l between June 1985 and November 1986. 

It is difficult to assess the significance of this apparent trend with 

only two data points. 

The decreases in TCE concentrations observed in FMC-33 and 3-S may 

be linked to the pit/trench remedial action taken under COE direction in 

the fall of 1983 (described in Section 4.1 of this report). This 

action, however, consisted of the removal of 43 barrels) 41 of which 

came from one trench upgradient of well 8-8, where TCE concentrations do 

not appear to be decreasing. The data obtained to date therefore do not 

clearly indicate an improvement of ground water quality as a result of 

the barrel removal. At a minimum, the data suggest that there may be a 

continuing source of TCE in the pit/trench disposal area. 

not excavated as planned in earlier investigations, 

If Pit 5, was 

it may be 

contributing to the continuing TCE concentrations observed in wells 3-S, 

8-S, and FMC-33. 

Low concentrations of TCE have been reported in one of four 

monitoring wells in the bedrock aquifer (2-PC), since their installation 

in the fall of 1983. The low TCE concentrations from well 2-PC have 
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decreased by a factor of 12 (0.062 to 0.0053 mg/l) by November 1966 • 

Three production wells are also completed in the Prairie du Chien/Jordan 

bedrock aquifer (Figure 2-2). The 3 wells on the NIROP and FMC property 

were found to contain from 0.035 mg/l (Navy 3) to 0.200 mg/l (FMC-l) of 

TCE in April 1981 (Hickok, 1981). Navy wells 2 and 3 were then shut 

down. FMC-1 was sampled until April 1982. The last two samples 

collected from this well contained 0.082 mg/l (Envirodyne, 1983). The 

mechanism by which TCE migrated into the bedrock aquifer is not known. 

Currently, vertical gradients are upward across the St. Peter Formation 

that separates the Prairie du Chien from the overlying unconfined 

aquifer. If TCE was released in volumes great enough to form a separate 

phase in the unconfined aquifer, it could have sunk through the 

unconfined aquifer and the St. Peter Formation. There is no evidence to 

suggest that this has happened near Navy wells 2 and 3 or beneath the 

NIROP facility. The TCE plume above production well FMC-l may extend to 

the base of the unconfined aquifer. The Prairie du Chien aquifer is in 

contact with the unconfined aquifer (Figure 5-3), allowing for direct 

migration into the intake zone of this well. It is not known how 

pumping of these wells changed ground water flow patterns. It is likely 

that pumping reversed the vertical gradients near the wells and ground 

wa ter flowed downward through the St. Peter. If TeE was present near 

the base of the unconfined aquifer, it would have been more likely that 

TCE could have crossed the St. Peter and entered the production wells. 

It is also possible that TCE migrated along the caSing of Navy wells 2 

and 3. These wells were i~stalled in 1941 using cable tool methods. It 

is unlikely that the 16-inch drive casing that served as the well was 
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grouted or sealed into the St. Peter Formation. This unsealed contact 

between the sediments, rock, and casing could have allowed TCE to enter 

the wells. The potential for TCE migration by this route would be 

greatly enhanced by the reduction of heads caused by pumping. 

Other contaminants detected in significant concentrations in ground 

water downgradient of the pit/trench source area include 1,1,1 

trichloroethane (8-S), 1,1 dichloroethane (8-S, 3-S and FMC-33), 1,2-

dichloroethylene (8-S, 3-S, and FMC-33), and tetrachloroethylene (8-S, 

3-S, and FMC-33). These five constituents in ground water were detected 

in significant quantities in soils (Table 5-12). 

Three of the five constituents detected at significant 

concentrations in soils were also used as raw materials at the NIROP 

(Table 5-12). Of the remaining two constituents detected in ground 

water, the 1, 2-dichloroethylene isomers are breakdown prod uc ts of TCE 

(see Section 5.3.3). 1,1 Dichloroethane is the only constituent 

detec ted in ground water and so ils which cannot be linked direc tly to 

the NIROP. However, since 1,1 dichloroethane was detected in 

significant concentrations in soils from the pits/trenches, it is 

probable that it was used at the facility. 

Several constituents which were either detected in drums found in 

the pits/trenches, or were known to have been used as raw materials, 

have not been detected in ground water samples or were detected in 

insignificant concentrations (Table 5-12). These constituents include 

cresol, methyl ethyl ketone, naphthalene, cyanide, phenols, and xylenes. 

Several products used at the NIROP were not analyzed in any 

medium. These include acids, oil, grease, and gasoline. Although not 
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specifically tested for, most of these products contain constituents 

which would have been included in the analyses performed to date. For 

example, very low pH would have indicated the presence of acids and 

elevated benzene concentrations would have been detected from the 

presence of gasoline. 

The extension of the TCE plume to the north and east of the NIROP 

facility (Figure 5-7) suggests a potential off-site contaminant source. 

TCE has been detected in wells 7-8, 15-8, and 16-S on both occasions 

that the wells have been sampled. TCE concentrations in samples from 

wells 7-S and 16-8 have typically ranged from 0.097 to 0.19 mg/l while 

the two samples from well 15-8 had concentrations of 0.017 and 0.0071 

mg/l. The high concentrations at wells 7-8 and 16-8 suggest a source 

between these wells and wells 14-5 and 15-5 or a narrow TCE plume 

migrating southwestward between wells 14-5 and 15-S. 

Kurt Manufacturing is a CERCLA site to the northeast of the NIROP 

and could be a potential source of organic constituents. The likelihood 

of Kurt Manufacturing contributing to the observed concentrations has 

not been evaluated. Previous investigations (Braun Engineering, 1983), 

however, found that tetrachloroethylene was generally found in 

concentrations greater than or equal to TCE. Only TCE has been detected 

in the monitoring wells immediately upgradient of the NIROP. 

The water table map (Figure 5-4) indicates that ground water flow 

in the shallow portions of the unconsolidated aquifer travels from the 

vicinity of wells 15-8 and 16-8 across the NIROP facility. Thus, TCE 

from an off-site source would contribute to the total TCE mass observed 

beneath the NIROP in the unconsolidated aquifer. No deep alluvial wells 
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have been completed in the vicinity of 15-S and 16-S. The contribution 

from any potential off-site source to the deep portions of the 

unconsolidated aquifer is unknown at this time. 

The TCE concentration data on Figure 5-7 suggests a separate 

contaminant source either in the immediate vicinity of well 9-S or 

upgradient (offsite and to the northeast) of well 9-S. Well 9-S was 

first sampled in June 1985. Significant concentrations of 1,1,1 

trichloroethane (0.39 mg/l), 1,1, dichloroethane (0.066 mg/I) , 

tetrachloroethylene (0.22 mg/l), 1,2 dichloroethylene (0.50 mg/l) and 

TCE (3.2 mg/l) were detected at that time. Two subsequent sampling 

rounds in January 1986, and November 1986 yielded similar concentrations 

of the above constituents as well as dissolved selenium (0.049 mg/l) , 

which was analyzed for the first time in November 1986. The mix of 

organic constituents detected in well 9-S are mostly the same as those 

detected in the pit/trench area. However, concentrations detected at 

9-S are generally higher than those seen in the pit/trench area since 

drum excavation. In fact well 9-S has had the highest concentration 

detected at the NIROP for four VOCs including 1,2 dichloroethylene, 

tetrachloroethylene, 1,1,1 trichloroethane and 1,1 dichloroethylene 

(Table 5-11). Monitoring well 9-S was also the only well to yield 

samples with significant quantities of selenium. 

Potential sources of the contamination detected at well 9-S on the 

NIROP facility include an above-ground TCE tank, underground fuel oil 

tanks, and underground Stoddard solvent tanks. The above-ground TCE 

tank was moved near well 9-S in 1983 as detailed in Section 4.1. If the 

above-ground TCE tank was the source of contamination at well 9-S then 
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one would not expect to see tetrachloroethylene, 1,1 dichloroethylene or 

selenium emanating from the tank area as well. 

Similar arguments can be made for both the underground fuel tanks 

and the underground Stoddard solvent tanks located near 9-S. An 

underground fuel tank leak would have shown the presence of benzene, 

toluene and xylene and not the constituents detected above. Likewise, a 

leaking Stoddard solvent tank would also have shown benzene, 

ethylbenzene, toluene, and xylene and not TCE or selenium. Therefore, 

it appears that the source of contamination detected in well 9-S may be 

due to off-site activities to the northeast. 

The vertical extent of hazardous substances into the deeper 

portions of the unconfined aquifer on the east side of the NIROP may be 

reflected by the chemistry of samples from well 3-D. TeE concentrations 

from this well have been low but consistent (0.023 to 0.012 mg/l). With 

the exception of the November 1986 sampling, the shallow well at that 

location (4-8) has been free of TCE, suggesting that the TeE in well 3-D 

could not have originated from downward migration. This still leaves 

open the possibility for lateral (off-site) migration through the 

gravelly sand layer in which well 3-D is completed. 

The plume of hazardous constituents that originates near or 

migrates on to the eastern NIROP boundary apparently extends west of 

River Road to wells 8-D, 9-D, 18-S, and 19-5 (Figure 5-7). TeE con­

centrations at well 8-D and 18-8 are on the order of 8 mg/l and 2 mg/l, 

respectively, while concentrations from wells 9-D and 19-5 are on the 

order of 3 mg/l and 0.07 mg/l. The highest concentrations are found at 

the base of the alluvial aquifer at both locations. Based on the ground 
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• water flow paths in the base of the aquifer (Figure 5-5), it is likely 

that these high concentrations extend eastward toward well 9-S. 

Other organic compounds found west of East River Road include 1,2-
I 

dichloroethylene (a-D, 9-D, and lS-S), tetrachloroethylene (S-D), and 

1,1,1-trichloroethane (9-D). Only 1,2-dichloroethylene is found at 

significant concentrations (> 0.05 mg/l). This differs from the 

apparent upgradient mix of organic compounds found in samples from well 

9-S; where l,l-dichloroethylene, tetrachloroethylene, and 1,1,1-

trichloroethane occur in concentrations from O.OOS to 0.4 mg/l. The mix 

of constituents is similar to that found at wells 7-S, 10-S, and l1-S 

(discussed below), but the concentrations at lS-S and 8-D are one to two 

orders of magnitude greater. 

There is insufficient information at this time to assess the 

• cause(s) or significance of the inconsistencies between the mix of 

hazardous constituents and their concentrations amoung the monitoring 

wells. It is apparent, however, that high concentrations of TCE (1 to 

10 mg/l) are leaving the NIROP facility and moving toward the 

Mississippi River. It is also not clear as to whether some or all of 

the TCE observed on the east side of the NIROP originated on the site or 

has migrated onto the site from some unknown source to the east. 

Separate sources of contamination may be located beneath or 

southwest of the main NIROP building, near wells 6-8, 10-S, 11-5, and 

17-8. A narrow TCE plume extending from the pit/trench area through 

wells 10-5 and 6-5 is shown on Figure 5-7. Wells to the north and west 

of 6-S and 10-5 (4-D, 5-S, and 4-PC) and to tre south (11-5 and 6-D) are 

outside of the plume indicated. Constituents detected in well 6-5 
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include TCE, 1,2 dichloroethylene, 1,1 dichloroethane, tetrachloro­

ethylene, and 1,1,1 trichloroethane. However, well 10-5 has shown only 

the presence of TCE and 1,2 dichloroethylene, suggesting separate 

sources for the constituents observed in these wells. 

Well 10-5 is located less than 100 feet from the pre-1983 location 

of the above-ground TCE tank (see Figure 2-2). The constituents 

detected in well 10-5 (TCE and 1,2 dichloroethylene) suggest a pure TCE 

contaminant source near 10-S, the pre-1983 TCE tank. This may be the 

source of some of the constituents seen in 6-5; however, the tetra­

chloroethylene and 1,1 dichloroethane detected in 6-5 would have to come 

from a source other than the former TCE tank. 

Well 6-5 is located very close to two storm sewers which exit the 

NIROP westward toward the Mississippi River (Figure 4-2). These lines 

drain most of the area within the NIROP building. Several spills of 

various materials into floor drains that are part of the sewer system 

were documented in Section 4.1. Corrective action taken in the instance 

of some spills was to seal storm sewer drains in the vicinity of the 

spill, thus implying that spilled materials have entered the storm sewer 

system. Sampling of the storm sewer outfall on one occasion also found 

several organic compounds, including TCE, to be in the effluent (Hickok, 

1981). Leaks from the storm sewer system immediately west of t,he 

building might account for the hazardous substances seen at well 6-S. 

Monitoring well 6-S is also downgradient of the pit/trench disposal area 

(Figure 5-4 and 5-7). Some of the hazardous constituents observed in 

samples from well 6-5 probably originated from the pit/trench area. 
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Monitoring wells 17-S and 7-D are downgradient of both wells 10-S 

and 6-S. Samples from well 17-S contain both TeE and 1,2-

dichloroethylene while 7-D (the deep alluvial monitoring well) is free 

of organic constituents. The lack of organic constituents at the base 

of the alluvial aquifer supports the interpretation of a shallow plume 

on the west side of the NIROP facility. The data from the shallow well 

(17-S) show the plume continuing toward the Mississippi River, with a 

constituent mix similar to that found at well 10-S. It is not known Why 

the other organic constituents seen at well 6-S are not found in 17-8. 

Leaks from the sanitary sewer system (Figure 4-2) may also have 

contributed to the organic constituents detected in ground water. 

Spilled materials as well as treated wastes enter the sanitary system. 

For example, a 200-gallon TeE spill to the sanitary system was detailed 

in Section 4.1. Sampling of the effluent has found organic compounds, 

including TeE (Hickok, 1981). Thus, leaks from the sanitary system to 

the ground water may contribute to contamination in the vicinity of 

wells 6-S, 11-S, and 17-S. An attempt to evaluate potential leaks from 

the sanitary sewer by evaluation of major ion chemistry was made during 

the November 1986 sampling round. Sanitary sewag.e typically contains 

significant concentrations of chloride, nitrate, alkalinity, and sodium 

(Todd, 1980; Miller, 1980). The intent of the major ion analyses was to 

determine whether these constituents increased in concentration down­

gradient of the NIROP relative to upgradient or background concentra­

tions. The data were evaluated using trilinear plots (Piper, 1944). 

The cation-anion balances for 88 percent of the samples were < 10 

percent, yielding a large set of acceptable data for the evaluation • 
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When the data were plotted, the samples generally fell within the Ca + 

Mg: HC03 + 804 field of the diagram. There was no evident change in 

chloride, alkalinity, or sodium concentrations downgradient of the NIROP 

sanitary sewers. Nitrate concentrations also did not show a spatial 

distribution related to the sanitary sewers. The highest nitrate values 

(17.0 to 3.29 mg/l) were found upgradient of the NIROP sewers. The 17.0 

mg/l concentration measured in the sample from well 14-S exceeds the 

10.0 mg/l MCL. 

Summary. Four separate source areas of contamination have been 

related to the observed occurrence of hazardous constituents in ground 

water. These areas were identified on the basis of the constituents 

detected and ground water flow patterns. The four areas discussed 

included the pit/trench area near wells 8-S, 3-8, and FMC-33; an off­

site source northeast of the NIROPj the area around well 9-S or an off­

site source east of well 9-5; and the area southwest of the NIROP main 

building around wells 10-8 and 6-S. Some of the constituents found 

southwest of the building may have originated with the TeE storage tank 

located near well 10-S from 1962 to 1983. The remaining constituents 

have probably migrated southwestward from the pit/trench area. 

The distribution of hazardous constituents suggests two separate 

plumes are found beneath the NIROP facility. One plume begins north of 

the NIROP and moves beneath the pit/trench area where TeE concentrations 

increase by one order of magnitude. Migration continues to the south­

west toward wells 6-8, 10-S, and 17-s, where TeE concentration increases 

suggest an additional source of TeE to the ground water. The plume also 

appears to be limited to the upper portions of the alluvial aquifer • 
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The second plume originates near well 9-5 or somewhere east of the 

NIROP facility. The plume migrates southwestward toward wells 18-5 and 

8-D where the data suggest that the TCE plume may extend across the 

entire thickness of the alluvial aquifer. 

The two plumes apparently merge in the vicinity of wells 17-S and 

18-5, continuing to migrate westward until the ground water discharges 

to the Mississippi River. Concentrations of TCE in the ground water 

reaching the river are probably on the order of 1 to 10 mg/l. 
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6. SURFACE WATER INVESTIGATION 

6.1 Surface ~ter Characteristics 

The NIROP facility is situated on an alluvial terrace of the 

Mississippi River. Much of this very flat surface is covered by build­

ings and pavement. Runoff from these hard-surfaced areas, as well as 

from drains within the plant, is collected by a series of storm sewers, 

which discharge into the Mississippi River, located approximately 800 

feet west of the plant boundary. 

The flow of the Mississippi River is recorded by the United States 

Geological Survey (USGS) at a gaging station near Anoka, which is 

located about 6 river miles upstream from the N1ROP site. Water 

elevation near the NtROP range from 800 to 810 feet MSL. The average 

discharge at this station is about 7,600 cubic feet per second (cfs) or 

4,900 million gallons per day (Mgd). The average monthly flow at this 

station is seldom less than 1,000 cfs (650 Mgd) and is generally between 

4,000 and 10,000 cfs (2,600 and 6,500 Mgd) (Norvitch and others, 

1973). Low-flow conditions for the river are expressed generally in 

terms of a number of consecutive days during which the flow does not 

exceed a given value. Statistically, these conditions occur with a 

certain frequency called a recurrence interval. For the MiSSissippi 

River near Anoka, a flow of less than 1,000 ds (650 Mgd) for a 7-day 

duration occurs about once every ten years. A low-flow of 2,400 cfs 

(1,500 Mgd) for a 7-day duration occurs about once every two years 

(Mann, 1971). 

As part of a 1975 study, the U.S.G.S. determined flood plain datums 

at the 1-694 bridge less than 1 mile north of the N1ROP. The 100-year 
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flood plain elevation was found to be 818 feet (MSL) and the SOO-year 

flood plain was found to be 821.5 feet (MSL) (U.S.G.S. 1987). 

Ground elevations for the terrace on which the NIROP site is 

located are over 830 feet (MSL). Therefore, the facility is not within 

the boundaries of either the lOa-year flood plain or the 500-year flood 

plain. 

6.2 Ground Water/Surface Water Relationship 

Papadopulos (1983) showed that hydraulic communication exists 

between both the alluvial and Prairie du Chien aquifers and the 

Mississippi River beneath the FMC study area, immediately south of the 

NIROP. Papadopulus determined that the control the Mississippi River 

exercises on ground water levels in the vicinity of the site is evidence 

that the river is the downstream head control for the ground water 

system and is the discharge area. Conditions at the adjacent NIROP 

study area are expected to be the same. Similar comparisons with NIROP 

well data and river stage are difficult at this time, since newer wells 

near the river were not installed until 1986. 

6.3 Surface iater Use 

The Mississippi River is a drinking water source for Minneapolis 

and St. Paul. Surface water is withdrawn from the Mississippi River at 

the St. Paul water intake (about 3 1/2 river miles upstream from the 

site) and at the Minneapolis water intake (about 1 mile downstream from 

the site). In 1970, St. Paul had a total water use of about 56 Mgd. 

Most of this water was derived from the intake on the Mississippi 
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River. In 1970, Minneapolis was withdrawing approximately 77 Mgd from 

the river (Norvitch and others, 1973). In 1979, St. Paul's total water 

use had declined to about 50 Mgd and Minneapolis' withdrawal was 

estimated to be about 55 Mgd (Papodopulos, 1983). 

In addition to drinking water, the Mississippi River is used for 

recreation, transportation, and wastewater discharge. In the vicinity 

of the NIROP, the Anoka wastewater treatment facility is located about 

13 river miles upstream from the disposal site and discharges effluent 

into the river. The discharge rate is about 2 Mgd (Larson and others, 

1976). 

6.4 Surface iater Contamination 

On March 16, 1981, and April 23, 1981, Navy water supply wells and 

FMC well 1 (Figure 2-2) were tested and found to contain 

trichloroethylene (TCE) at concentrations ranging from 0.035 mg/l to 

0.200 mg/l. Subsequent sampling in 1981 at the Minneapolis water supply 

intake, approximately 1 mile downstream in the MiSSissippi River (Figure 

2-2), found detectable but unquantifiable TCE concentrations during 4 

sampling rounds. CD December 31, 1981, the first quantifiable 

concentration (0.0012 mg/l) of TCE was detected at the water supply 

intake. Table 6-1, adapted from the lAS report (Envirodyne 1983), 

summarizes the concentrations of TCE detected at the water intake for 

the period July 1981 to August 1982. The TCE concentrations detected at 

the water intake may have been related to activities at the NIROP (sewer 

discharge or ground water contamination) or from other upgradient 

sources • 
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TABLE 6-1 

TRICHLOROETHYLENE CONCENTRATION AT MINNEAPOLIS SURFACE WATER INTAKE* 
(mg/I) 

Minneapolis Minneapolis 
Sample Date Water Intake Finished Water 

07/22/81 ** 
07/29/81 ** 

08/14/81 ** 

09/08/81 ** 

12/31/81 0.0012 

01/27/82 0.0013 

02/03/82 0.0010 

02/10/82 0.0012 

02/17/82 0.0011 

03/03/82 0.0009 

03/17/82 0.0008 0.0006 

04/01/82 < 0.0002 

04/07/82 < 0.0002 < 0.0004 

04/16/82 < 0.0002 < 0.0002 

04/19/82 < 0.0002 

04/21/82 < 0.0002 0.0004 

04/23/82 < 0.0002 

06/16/82 0.0009 0.0004 

06/30/82 0.0008 0.0002 

07/14/82 0.0004 0.0010 

07/28/82 0.0006 ** 

08/11/82 0.0006 0.0002 

* (Envirodyne, 1983). 

** Indicates that TCE was present, but the amount was too small to 
quantify • 
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7. ASSESSHENT OF POTENTIAL IKPACT OF EXISHNG GROUND WATER 
CONTAKINA.TION TO PUBLIC HEALTH 

7.1 Introduction 

The factors evaluated to complete the assessment of the potential 

impact of the existing ground water contamination include the following: 

The contaminants present in the ground water 
The potential contaminant migration 
The distribution of ground water contamination on and off the 
site 
The potential for human exposure and the adverse effects of 
exposure 

Existing conditions at the NIROP site were defined by available 

analytical data obtained through November 1986. The information was 

used to identify critical contaminants and the pathways by which they 

may impact public health. The risk assessment was evaluated for the 

potential receptor area of the Minneapolis municipal water supply intake 

situated downstream of the site on the Mississippi River. 

7.2 Suam&ry of Existing Conditions 

The graphical representation of TeE contamination as shown in 

Figure 5-7 in the shallow alluvial wells reveals that there are probably 

at least 4 source areas. Two major potential sources are the "pits and 

trenches" area along the northern side of the plant and a second area to 

the east of the plant. Wells in these two locations exhibit the highest 

TCE concentrations. Soil samples taken after excavation of the pits and 

trenches also reveal residual levels of TCE, 1,2-dichloroethylene, 1,1-

dichloroethylene, tetrachloroethane, toluene, and 1,1,1-trichloroethane. 

The distribution of TeE in the unconsolidated aquifer is consistent 

with shallow ground water flow • For example, TeE levels generally 
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decrease at wells "aowngradientof the suspec.ted- source areas, and- at 

wells that are transverse to flow lines through the source areas. Wells 

not subject to flow from the source areas typically exhibit TCE levels 

at the analytical detection level. It is also possible that there are 

additional off-site or on-site sources which have not yet been identi­

fied, and which may be influencing the observed distribution of TCE. 

Ground water flow through the unconsolidated (as well as underlying 

bedrock) aquifer discharges to the Mississippi River west of the site. 

The unconsolidated aquifer pathway may result in contaminant loading to 

the river. Contaminants discharging to the river would be subject to 

dilution in proportion to the ratio of ground water flow to river 

flow. Based on available hydrogeological data and the annual average 

daily low flow for the river, this dilution factor was estimated to be 

approximately 555, assuming complete mixing (RMT, 1987). Since the 

receptor point of interest, the Minneapolis water supply intake, is 

located only 1 mile downstream of the NIROP facility, complete mixing 

may not be a valid assumption. If incomplete mixing is assumed which 

results in ground water mixing with only 10 percent of the river flow, 

the dilution factor would be 55. 

The actual dilution factor is probably closer to 55 (10 percent 

mixing) as calculated with the following equation taken from the Draft 

Superfund Exposure Assessment Manual (Versar, 1986): 

MZ = 0.4 w2u 

0.6d j gds 
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where: 

MZ = mixing zone length 
w = width of water body 
u = stream velocity 
d = stream depth 
s = slope of the stream channel 
g = acceleration due to gravity 

Values used in the above equation which were felt to be representative 

of the Mississippi River near the NIROP were as follows: 

w = 720 feet; measured on site map 
u = 2 feet/second (Case 1) 

1 foot/second (Case 2); values for u were selected based 
on the equation 

u = Q (discharge) 
w • d 

w = 720 feet (from above); d was assumed to be 10 feet 
(Case 1) and 20 feet (Case 2) 

Q = Approximately 14,500 cubic feet/second was average 
discharge in water year 1985 reported by USGS 

d = 10 feet (Case 1) 
20 feet (case 2); values assumed 

s = 0.0003 feet/foot; measured on USGS topographic map 
g = 32 feet/second2 

Solving the equation yields mixing zone values of 42 miles (Case 1) and 

7.5 miles (Case 2). If mixing is assumed to be linear over the entire 

mixing zone and the distance to the water intake equals one mile, then 

that distance would equal 2.4 percent of the mixing zone (Case 1) and 

13.3 percent of the mixing zone (Case 2). Thus, the use of a dilution 

factor of 55, asuming 10 percent mixing, is probably of the right order 

of magnitude. This level of precision is sufficient for the preliminary 

assessments made in this report • 
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7.3 Evaluation of the Impact of Existing Conditions to Public Health 

• 7.3.1 Method of Evaluation 

This evaluation is a preliminary assessment of the public health 

impacts based only on available ground water monitoring data and is not 

intended to be a comprehensive risk assessment. The method for 

evaluating the health risk for contaminants identified on-site has been 

adapted from the Superfund Public Health Evaluation Manual, draft 

edition, December 18, 1985, prepared for the USEPA by IFC, Inc. (RMT, 

1987). 

The risk level for TCE was calculated for the Minneapolis water 

supply intake by "diluting" the observed off-site concentrations by the 

dilution factors of 555 (100 percent mixing) and 55 (10 percent mixing) 

described in Section 7.2. The average mean value for all samples from 

the off-site wells was used in this calculation because the flux of 

• ground water to the river is across a two-dimensional plane represented 

by all the wells, and not by any particular well. The water intake 

evaluation actually results in an incremental risk level since it does 

not include the potential presence of TCE in the river from other 

upstream sources. It is also conservative because it assumes that there 

is no removal in the river by volatilization or biodegradation. 

7.3.2 Deviations and Assumptions 

This evaluation is based on the assumption that the primary route 

of human exposure occurs only through ingestion of ground water or river 

water and that the effect of exposure through other media (e.g., air 

transport and inhalation, soil contact, etc.) are negligible. Hence, it 
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was not considered necessary to select other indicator chemicals through 

the ranking process outlined in the Superfund Public Health Evaluation 

Manual. 

TCE contamination via ground water discharge to the Mississippi 

River has been evaluated in this section. Although Hickok (1981) 

reported several detected VOCs in storm water discharge to the river 

(see Section 4.1.3), the storm sewers have not been sampled since that 

time. 

7.3.3 Computation of Results 

The calculation of risk is based on the numerical technique 

described in the Superfund Public Health Evaluation Manual. The 

calculated values of TCE concentrations at the Minneapolis municipal 

water intake were found to be 0.003 mg/l if 100 percent dilution occurs 

and 0.033 mg/l if the dilution factor is 10 percent (RMT, 1987). 

Since TCE is listed as a human carcinogen, the estimated daily 

intake was multiplied by the USEPA 1 S carcinogenic potency factor to 

determine actual risk levels. In evaluating carcinogenic risks, the 

USEPA considers risks lower than 1 x 10-6 as the acceptable range. The 

Minnesota Health Department considers the risks of multiple carcinogens 

to be additive and uses risks lower than 1 x 10-5 as being in the 

acceptable range for the total of all carcinogens present. 

Because the relationship between risk and observed concentration is 

linear, it can be plotted as a straight line on log-log paper. Figure 

7-1 plots specific TCE data points at several locations. Figure 7-1 

illustrates that there is a carcinogenic risk at on-site and off-site 
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wells as well as in a background well (15-5), in excess of state and 

federal guidelines • The calculations for risk at the Minneapolis 

municipal water supply intake are generally in the range of acceptable 

levels, depending on the dilution assumption used. 

7.4 Evaluation of Possible Future Effects 

Based upon present knowledge regarding the extent of past waste 

disposal practices and the fact that TCE levels are declining in some 

wells, it appears that the risk evaluation for existing (observed) 

conditions provides a conservative estimate of future risks as well. 

The evaluation of risk for potential future conditions could be improved 

by better defining sources and by identifying any additional trends in 

ground water quality over time. 

The future risk to public health may be summarized as follows: 

In the absence of remedial action, a large, unidentified 
continuous TCE source may yield downgradient concentrations 
which are higher than those presently observed. Public health 
risks would increase proportionally. The data to date, 
however, do not indicate worsening ground water quality in 
terms of TCE CoD.centrations. This scenario is not realistic 
if all large sources are presently known. 

If there have been no new sources of TCE in the last 5-10 
years, then the concentrations presently observed (and the 
corresponding risks) probably will not increase. 

Since the effects of small, isolated sources of relatively 
pure TCE (such as subsurface pools or pockets) are relatively 
local, not all of the risks may be presently known • 
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9. 'rEBKINOLOGY GUIDE 

The following guide is broken into the following two sections: 

Explanation of various federal environmental laws 

Other terminology 

The laws are not in alphabetical order, the other terms are. 

ENVIRONKENTAL LAWS: 

RCRA 

Resource Conservation and Recovery Act of 1976. What we commonly 

refer to as RCRA is an amendment to the first piece of Federal solid 

waste legislation called the Solid Waste Disposal Act of 1965. RCRA was 

amended in 1980 and most recently on November 8, 1984 by the Hazardous 

Solid Wastes Amendments of 1984 (HSWA) • 

The goals set by RCRA are the following: 

To protect human health and the environment. 

To reduce waste and conserve energy and natural resources. 

To reduce or eliminate the generation of hazardous waste as 
expeditiously as possible. 

To achieve these goals, three distinct yet interrelated programs 

were developed under RCRA. The first program, outlined under Subtitle D 

of RCRA, encourages states to develop comprehensive plans for the 

management of solid wastes, primarily nonhazardous (e.g., household 

waste). The second program, outlined under Subtitle C of the Act, is 

the one most people think about when RCRA is mentioned. It establishes 

a system for controlling hazardous waste from the time it is generated 

until its ultimate disposal, in effect, from "cradle to grave." The 

last of the three programs established under RCRA is also the newest • 
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This program, outlined under Subtitle I of the Act, regulates certain 

underground storage tanks. It establishes performance standards for new 

tanks and requires leak detection, prevention and correction at 

underground tank sites. 

It is important to note that although RCRA creates a framework for 

the proper management of hazardous and nonhazardous solid waste, it does 

not address the problems of hazardous waste encountered at inactive or 

abandoned sites or those resulting from spills that require emergency 

response. They are taken care of by a different act, the Comprehensive 

Environmental Response, Compensation, and Liability Act (CERCLA), better 

known as Superfund. 

The Subtitle C program developed under RCRA creates a Federal 

"cradle to grave" hazardous waste management system that sets forth 

statutory and regulatory requirements for the following: 

Identifying hazardous waste. 

Regulating generators of hazardous waste. 

Regulating transporters of hazardous waste. 

Regulating owners and operators of facilities that treat, 
store, or dispose of hazardous wastes. 

Issuing operating permits to owners or operators of treatment, 
storage, and disposal facilities. 

Enforcing the Subtitle C program. 

Transferring the responsibilities of the Subtitle C program 
from the federal government to the states. 

Requiring public participation in the Subtitle C program. 

Subtitle I of the Act is a new program created by HSWA to regulate 

petroleum products and hazardous substances (as defined under CERCLA) 

stored in tanks underground • It is designed as a regulatory program 
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that may be delegated to states. Under this program, the EPA must 

establish regulations laying out performance standards for new tanks as 

well as standards covering leak detection, leak prevention, and 

corrective action for both new and existing underground storage tanks 

(UST). The objective of this sUbtitle is to prevent leakage from tanks 

that could pollute the environment, especially ground water. 

Subtitle I regulates underground tanks storing petroleum products 

(including gasoline and crude oil) and any substance defined as 

hazardous under CERCLA. It is important to note that Subtitle I does 

not regulate tanks storing hazardous wastes as defined by RCRA. Such 

tanks are already regulated under Subtitle C. 

Under certain circumstances, RCRA facilities may have to comply 

wi th the regulatory requirements of other federal environmental acts 

including the following: 

BSWA 

Clean Air Act 

Clean Water Act 

Safe Drinking Water Act 

Toxic Substances Control Act 

Comprehensive Environmental Response, Compensation, and 
Liability Act 

The Hazardous and Solid Waste Amendments of 1984 (Public Law 98-

616) that significantly expanded both the scope and the coverage of 

RCRA, especially regarding Underground Storage Tanks • 
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CEB.CIA 

The Comprehensive Environmental Response, Compensation, and 

Liability Act (CERClA), passed in 1980 and commonly known as 

.. Superfund." CERCLA. gives the federal government the power to respond 

to releases (e .g., spills), or threatened releases, of any hazardous 

substance into the environment as well as to a release of a pollutant or 

contaminant that may present an imminent and substantial danger to 

public health or welfare. CERCLA established a Hazardous Substance 

Trust Fund (Superfund), available to finance responses taken by the 

Federal Government. 

The Superfund program consists of the following three functions: 

Taking actions in response to releases or threatened releases 
of hazardous substances, pollutants, or contaminants. 

Requiring responsible parties (any individual(s) or 
corporation(s) responsible for, or contributing to a hazardous 
waste site--also referred to as RPs) to take the appropriate 
response action and overseeing their response. 

Recovering expenditures for response actions taken by the 
Federal Government. 

EPA has authority to take action under CERCLA whenever any of the 

following occurs: 

A release or substantial threat of release of any hazardous 
substance. 

A release or a substantial threat of release of any pollutant 
or contaminant that may present an imminent and subs tantial 
danger to the public health or welfare. 

Two types of response actions exist: removal and remedial. 

Removal actions generally are short-term cleanups that usually 
address problems only at the surface of a site. They are 
conducted in response to an emergency situation, e.g., to 
avert an exploSion or to clean up a hazardous waste spill, or 
to stabilize a site until a permanent remedy can be found • 
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Remedial actions are generally more expensive (an average of 
$6-$12 million) and of longer duration (an average of 3.5 
years) than removal actions. Remedial actions are intended to 
provide permanent solutions to hazardous substance threats. 
The EPA can take remedial actions only at hazardous waste 
sites on the National Priorities List (NPL)t which contain the 
nation's most dangerous sites. Sites are placed on the NPL 
after being evaluated through the Hazard Ranking System 
(HRS). The HRS is a model that determines the relative risk 
to public health and the environment posed by hazardous 
substances in ground water, surface water t air, and soil. 

The EPA often tries to identify the parties that are responsible 

for the contamination before taking any response action. The following 

individuals can be considered responsible parties (RPs): 

Past and present owners or operators of the site. 

Generators of hazardous substances found at the site. 

Transporters of hazardous substances to the site. 

Once the RPs are identified, the EPA determines whether they are 

able to undertake the response action. If they are, the EPA can either 

negotiate a legal agreement requiring the RPs to respond or unilaterally 

order them to take the response action. If the RPs are either unable to 

respond or refuse to comply with the Agency's order, the EPA can take 

the necessary response action itself. 

Regardless of who carries out the response, the procedures for 

doing so are uniform. These procedures are outlined in the National 

Contingency Plan (NCP). Although CERCLA and RCRA are separate programs 

(CERCLA. addressing problems at facilities no longer operating, RCRA 

regulating present and future waste management), they overlap in a 

number of areas. The areas of relationship encompass the following: 

Disposal of Superfund wastes. 

Corrective action • 
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Imminent hazards • 

Disposal 

When was tes from a CERCLA. site are taken off-site for treatment, 

storage, or disposal, the facility to which they are brought must have a 

RCRA permit to be operating under interim status. Superfund policy 

further requires that facilities used for treatment or disposal of 

Superfund waste be inspected by the EPA to ensure that they are in 

compliance with the appropriate RCRA regulations. In addition to 

sending waste to facilities that are in compliance with RCRA regula­

tions, any individual moving waste from a Superfund site must adhere to 

RCRA's generator and transporter requirements. 

Wherever applicable, on-site treatment, storage, or disposal of 

hazardous waste at Superfund sites must meet RCRA technical requirements 

for the design and operation or the closure of a facility. 

Corrective Action 

Prior to HSWA, the EPA's only explicit authority for requiring 

owners or operators of RCRA facilities to conduct extensive cleanups was 

under CERCLA. Now, RCRA authorizes EPA to require corrective action 

under an order or as part of a permit whenever there is or has been a 

release of hazardous waste or constituents into the environment. HSWA 

provides similar corrective action authority in response to releases at 

interim status facilities. HSWA further directs the EPA to require 

corrective action beyond the facility boundary, on a case-by-case baSiS, 

pending new regulations to that effect • 
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The EPA interprets the term "corrective action" to cover the full 

range of possible actions, from studies and quick-fix measures to full 

cleanups. Anyone who violates the corrective action order can be fined 

up to $25,000 per day of noncompliance and runs the risk of having their 

interim status suspended or revoked. 

Imminent Hazard: 

Both CERCLA. and RCM contain provisions that allow the EPA to 

require persons contributing to an imminent hazard to take the necessary 

actions to clean it up. Under CERCLA, the EPA 1s given authority, via 

the courts, to abate an imminent or substantial danger to public health 

or welfare or the environment that results from an actual or threatened 

release of a hazardous substance • The authority under RCRA is 

essentially the same, except that in RCRA's imminent hazard provision, 

nonhazardous as well as hazardous solid waste releases are addressed. 

The CERCLA and RCRA imminent hazard provisions may be used in tandem to 

strengthen the government's case. 

SARA 

Superfund Amendments and Reauthorization Act of 1986 (Public Law 

99-499) which reauthorized and amended CERCLA (as well as certain other 

Acts), and established a new title pertaining to emergency planning and 

community "right-to-know." 

Selected key factors include the following: 

Sets CERCLA cleanup standards with emphasis on permanent 
remedies -- particularly in favor of on-site treatment -- even 
when the remedy selected is untested or unproven in the field • 

1254.03 139:RTA:frid0506d 9-7 



• 

• 

• 

Requires on-site remedial actions to meet all Federal and 
State "Applicable or Relevant and Appropriate Requirements 
(ARARs)" unless requirements are waived -- thereby closing the 
earlier gaps between CERCLA and other environmental acts. 

Allows for increased state participation in CERCLA cleanup 
decisions and in site evaluation/negotiation processes. 

Enables private citizens to file civil suits under CERCLA. 

Amends RCRA regarding underground storage tanks (UST) 
requiring:--imong other things, that EPA write financial 
responsibility requirements for UST owners. 

Applies CERCLA to federal facilities. 

Establishes an $8.5 billion fund to finance CERCLA cleanups 
and a $500 million UST trust fund to finance UST program 
activities. 

OTHER TEBKINOLOGY: 

LD50 = Lethal dose 50 is the dose of a substance which is fatal to 
50 percent of the test animals. 

MCL = Maximum contaminant level which (per 40 CFR 141.2(c» means 
the maximum permissible level of a contaminant in water which is 
delivered to the free flowing outlet of the ultimate user of a 
public water system, except in the case of turbidity where the 
maximum permissible level is measured at the point of entry to the 
distribution system. Contaminants added to the water under 
circumstances controlled by the user, except these resulting from 
corrosion of piping and plumbing caused by water quality, are 
excluded from this definition. 

MCLG = Maximum contaminant level goal (formerly recommended maximum 
contaminant level or RMCL) which (per 40 CFR 141.2(u) means the 
maximum level of a contaminant in drinking water at which no known 
or anticipated adverse effect on the health of persons would occur, 
and which includes an adequate margin of safety. [Maximum 
contaminant level goals] are nonenforceable health goals. 

Mineral Spirits = (per the Merch Index, 10th edition, item number 
6067) Petroleum spirits. In the U. S.A. same as ligroin; in the 
U. K. a volatile hydrocarbon mixture having a flash point below 
O°C. Mineral spirits are a petroleum distillate product. 
Petroleum distillates contain no chlorinated solvents. 

MPCA = Minnesota Pollution Control Agency. The Minnesota Pollution 
Control Agency (MPCA) was established in 1967, replacing the Water 
Pollution Control Commission, established in 1945. The Agency was 
given all of the powers and duties of the commission, and was also 
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directed to establish air quality standards and make recommenda­
tions on solid waste disposal and land use. In 1969, the legisla­
ture increased the Agency's water pollution control authority, more 
fully described the Agency's air pollution standards and permit 
authority, and gave it the power to adopt standards and regulations 
for the collection, transportation, and disposal of solid waste. 
OVer the years, additional responsibilities have been added, such 
as noise pollution and toxic and hazardous waste regulation. 

PCBs (Aroclors) = Polychlorinated biphenyls (trade name under which 
they were marketed by Monsanto was Aroclor). 

The term polychlorinated biphenyls (PCBs) refers to a family of 
organic chemicals which have been produced and marketed in this 
country for 45 years as a series of relatively complex mixtures 
under the trade name Aroclor. Each of these mixtures contains a 
number of chlorinated biphenyl isomers out of an overall range of 
chlorine content from one chlorine to ten chlorines per molecule. 
In general, higher chlorine content corresponds to greater 
resistance to chemical (and biochemical) degradation. 

PCBs are among the stable organic compounds known, and, in 
addition, they exhibit other properties which render them extremely 
advantageous for use as dielectric and heat transfer fluids. These 
properties include low solubility in water, low vapor pressure, low 
flammability, high heat capacity, low electrical conductivity, 
favorable dielectric constant, and suitable viscosity-temperature 
relationships. 

The commercial process by which the PCBs are made involves the 
chlorination of biphenyl with anhydrous chlorine in the presence of 
a catalyst which may be either iron filings or ferric chloride. 
The crude product is generally purified to remove color, traces of 
hydrogen chloride, and the catalysts by treatment with alkali and 
subsequent distillation. The resulting product is then a more or 
less complex mixture of the chlorobiphenyls, the precise compOSi­
tion depending on the conditions under which chlorination was 
carried out. 

The products made by Monsanto under the tradename Aroclor are 
designated as to the starting material, with biphenyl represented 
by the 12 prefix, and with the approximate chlorine percentage by 
the second set of digits (Le., Aroclor 1248 is a chlorinated 
biphenyl containing approximately 48 percent chlorine). 

SMCL = Secondary Maximum Contaminant Level which (per 40 CFR 
143. 2(f» means SMCLs which apply to public water systems and 
which, in the judgement of the [EPA] Administrator, are requisite 
to protect the public welfare. The SMCL means the maximum permis­
sible level of a contaminant in water which is delivered to the 
free-flowing outlet of the ultimate user of public water system. 
Contaminants added to the water under circumstances controlled by 
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the user, except 
plumbing caused 
definition. 

those resulting from corrosion of plplng and 
by water quality, are excluded from this 

Stoddard Solvent = (per the Merch Index, 10th Edition, item number 
8676) White spirits, A petroleum distillate. Liquid. 
Distillation range: Not less tnan 5U percent at 350°E', dry end 
point not above 410°F. Flash point IOO-llO°F. Insol in water. 
Miscible with abs alcohol, benzene, ether, chloroform, carbon 
tetrachloride, carbon disulfide, and oils except castor oil. 

Use: In dry cleaning, as solvent. 

Petroleum distillates contain no chlorinated solvents • 
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APPENDIX A 

CHRONOLOGICAL SlJMMAR.Y OF CONSTITUENTS DETECTED IN AT 
LEAST ONE SAMPLE FROM NIROP WATER. CHEMICAL ANALYSES 
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Apr-S4 : lri,bloroothon. : ( 0.010 I ( 0.010 1 ( 0.010 I 0.068 I ( 0.010 I 0.014; 5.01 0.023 I 0.091 I ( 0.010 1 ( 0.010 I 
Apr-94 : li.t, lolal 0.41 I 2.45 I O.lSI I 0.155 I 0.972 I 1.41: 0.511 7.681 1.43 I 1.14 1 3.13 I 
Dct-84 : 1,I.Hriebior.otbon. : ( 0.010 I ( 0.010 I ( 0.010 I' 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I P 0.010 I ( 0.010 I 
Oet-94 : l,t-DlChloroetha.e I ( 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I 
Oct-91 : I.I-D;chlor.fth.n. : ( 0.010 I ( 0.010: ( 0.010 (0.010 I ( 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I 
Oct-94IA"e.ie,T.tal I I I I I I I 
Det-94 I Benzon. I ( 0.010 I ( 0.010 I (0.010 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I ( 0.010 ( 0.010 ( 0.010 I 
Dct-BI I BisI2.lbflh"VIlPbth.lahl 0.002 I ( 0.002 I (0.012 0.002 I 0.003 0.005 I 0.009 0.004 I 0.003 0.004 I 
Dcl-91 I C.dliul. Iota I I I 
Dct-BI I thlo,.lofl ( 0.010 I ( 0.010 ( 0.010 ( 0.010 I ( 0.010 ( 0.010 I { 0.010 ( 0.010 I ( ( 0.010 ( 0.010 I 
.0,1-84: throlt"".lolil I I I I 
Oel-84 : tis 1.2-Dichlar •• thf.e (0.010 I ( 0.010 ( 0.010 ( 0.010 I (0.010 0.024 I 0.081 ( 0.010 I P ( 0.010 (0.010 I 
Oct-81Itopp.r.talal I I I I I 
Ocl-BI I Ethv1benme ( 0.010 I (0.010 ( 0.010 ( 0.010 I ( 0.010 (0.010 I P 0.010 ( 0.010 I ( ( 0.010 ( 0.010 I 
Otl-B4 : lead. Tohl 0.091 I 0.013 0.090 0.149 I 0.0\4 0.029 I 0.063 I 0.018 I 0.OS8 0.032 I 
Od-BI I ".ng ...... r.1I1 I 3.&9 I 0.095 I 0.715 1.99 I 0.368 I 0.2B11 2.12 I 0.100 I 0.410 0.231 I 
Oct-84:"efeury.lotal I 1 I I I I I 
Oct-B4 I "ethylenr thloride I ( 0.010 I 0.062 I (0.010 0.02'1 I P 0.010 I 0.20 I 0.13 I' 0.010 I 0.012 I 0.014 0.44 I 
Oe\-84: Nichl, tohl I I I I I 1 I I 
Otl-91 I PtB 1212 I 0.0005 I 0.0002 I 0.0003 (0.0002 I ( 0.0002 I 0.0005 I ( 0.0002 I 0.0002 I 0.0003 I 0.0002 (0.0002 I 
Dtt-84: PCB mo I (0.00021 (0.00021 (0.0002 (0.00021 (0.0002 I (0.00021 (0.00021 (0.00021 0.00021 (0.0002 (0.00021 
01t-94 I PCB 1251 I ( 0.0002 I ( 0.0002 I (0.0002 (0.0002 I ( 0.0002 I ( 0.0002 I ( 0.0002 I ( 0.0002 1 ( 0.0002 I (0,0002 (0.0002 I 
Oel-94 : PCB mo I ( 0.0002 I ( 0.0002 I (0.0002 (0.0002 I ( 0.0002 I ( 0.0002 I ( 0.0002 I ( 0.0002 I ( 0.0002 I (0.0002 (0.0011 I 
Del-BII SHver. Tolal I I I I I I I I I I 
Oct-BI I Telrachl.rothen! I ( 0.010 I ( 0.010 I ( 0.010 ( 0.010 I ( 0.010 I ( 0.010 I P 0.010 I ( 0.010 I ( 0.010 I ( 0.010 (0.010 I 
Del-BII lOt I 1 I I I I I I I I 
Ocl-BI I loluont I ( 0.010 I' 0.010 I P 0.010 0.010 I ( 0.010 I' 0.010 I P 0.010 I ( 0.010 I ( 0.010 I P 0.010 0.010 I 
Dct-BI I Tran5 1.2-Dichlaro.th.nt I ( 0.0101 ( 0.010 I (0.010 0.010 I ( 0.010 I ( 0.010 I 0.091 I ( 0.010 I ( 0.010 I (0.010 0.010 I 
Ott-B! I Idtbloroflh •• e I ( 0.010 I ( 0.010 I (0.010 0.061 I P 0.010 I 0.024 I 1.3 I 0.013 I P 0.010 I (0.010 0.010 I 
Oct-BI I linc. lotal 1.6B I 4.15 I 1.31 3.U I 0.169 I o.m I 3.39 I 0.9~9 I 0.425 I 6.20 0.n5 I 
hn-BS 1 ',I.Hri.hlnrortblnt I ( 0.005 I ( 0.005 I ( 0.005 I P 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 ( 0.005 I 
Jan-aS: I,I-Oiebla ... th... I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0,005 I ( 0.005 I ( 0.005 ( 0.005 I 
hn-BS : I,I-Oichlafoethent I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I { 0.005 I 
Jan-95 I ArsfntC. lotal I I I I I I I I I 1 
Jin-9S : 9mo.o I P 0.005 I' O.OO~ I' 0.005 I' 0.005 I < 0.005 I 0.023 I P 0.005 I P 0.005 I' 0.005 I 0.00£1 I P 0.005 I 
J.n-9S : Bisl2.lhvlhflyllPhlhahttl (0.00001 1 (0.00001 I 0.00007 I (0.00001 I (0.00001 I (0.00001 I (0.00001 I (0.00001 I (0,00001 I (0.00001 I (0.00001 I 
Jan-aSl tadeiul. 10101 I I I I I I I I I I I I 
Jan-DS : Chlnrolora I ( 0.005 I ( 0.005 I ( 0.005 1 ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005' ( 0.005 I ( 0.005 I 
Jan-aS:Chroliul,lolal I I I I I I I I I I I I 
Jan-9SICisl,2-0icbloro.th ... I I I I I I I I I I 
Jan-aS: Copper.lohl I I I I I I I I I 
Jan-as I £\bylbenm. I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I 
Jan-BS : L .. d. Tolal 0.037 I 0.011 I 0.059 I 0.091 I 0.010 I 0,011 I 0.035 I 0.02t I o,on I 0.020 I 0.018 I 
Jan-BS : ".nq.n •••• Toti! 1.76 I 0.064 I 0.705 I 1.40 I O.lll I 0.341 I 1.12 I 0.099 I 0.102 I 0.323 I 0.362 I 
Jan-BSIHmury.l.hl I I I I I I I I I I 
hn-aS I "ethylen. CMorUI O.lO 1 0.11 I P D.005 r P 0.005 I 0.B3 1 0.012 r 0.0061 I ( 0.0005 I 0.0065 I 0.065 I , O.OOOS I 
Jan-BS: Nichl.lotal I I I I I I I I I I 
Jan-95 I pca 1212 1 ( 0.0002 I ( 0,0002 I ( 0.0002 I ( 0.0002 I (0.0002 (0.0002 I ( 0.0002 I ( 0.0002 I ( 0.0002 I ( 0.0002 I ( 0.0002 I 
Jan-aS 1 m I2IB I < 0.0002 I ( 0.0002 I ( 0.0002 I ( 0.0002 1 (0.0002 (0.0002 I ( 0.0002 I ( 0.0002 I ( 0.0002 I ( 0.0002 1 ( 0.0002 I 
Jin-95 I PCB 1154 1 ( 0.0002 1 0.0005 I 0.0003 I 0.0011 I 0.0002 0.0005 I 0.0001 I 0.0003 I 0.0003 I 0.0004 1 ( 0.0002 I 
Jon-aS I PCB 1260 1 ( 0.0002 I ( 0.0002 I ( 0.0002 I ( 0.0002 I (0.0002 (0.0002 1 ( 0.0002 I ( 0.0002 I ( 0.0002 I ( 0.0002 I ( 0.0002 I 
hn-8S: Silm, Tohl I I I 1 I I I I I I I 
Jan-BS : letrachloroth.no 1 ( 0.065 I ( 0.005 I ( 0.005 I ( 0.005 1 ( 0.005 ( 0.065 I ( 0,005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I 
Ja.-95 I lOt 1 I I t I I 1 I I I I I 

( I ••• S nat det.ct.d "sinq d.hcli.n lilit shown; , I .. ns pres.nl but helow detection Ihitl IS .eans Insullici.nt nlplt '.9' 2 

( 0.0101 
0.1511 
0.0101 
0.010 I 
0.010 ! 

I 
( 0.010 I 

0.011 

( 0.010 

( 0.010 

( 0.010 
I 0.011 
I 2.311 
I I 
I 0.029 I 
I I 
I 0.0004 I 
1(0.00021 
1(0.00021 
1 (0.00021 
I I 
I( 0.0101 
r I 
I ( 0.010 I 
I( 0.0101 
I ( 0.010 I 
I 0.781 I 
I ( 0.005 I 
I ( 0.005 I 
I ( 0.005 I 
I I 
I e.o059 1 
1(0.000011 
I I 
I( 0.0051 
1 I 
I I 
1 I 
I( 0.0051 
I 0.0221 
I 3.B61 
I I 
I 0.0111 
I I 
I ( 0.0002 I 
I ( 0.0002 I 
I 0.0002 I 
I ( 0.0002 I 
r I 
I ( 0.005 I 
r I 

I O.!!' 
I 1.331 
I D.06' I 
1 P 0.010 I 
I ( e.G10 I 
1 I 
I ( 0.0101 
I 0.0051 
I I 
I ( 0.010 I 
I I 
I 0.0111 
I I 
I ( 0.010 I 
I 0.2211 
I 2.371 
I I 
I 0.070 I 
I I 
I 0.0002 I 
1(0.00021 
1(0.00021 
1(0.00021 
I I 
I 0.018 I 
I I 
I( 0.0101 
I 0.111 
I 0.B31 
I 26.61 
I( 0.00'1 
I ( 0.005 I 
I ( 0.005 I 
I I 
I 0.010 I 
I (0.00001 I 

I 
( 0.005 I 

I 
I 
I 

( 0.00'1 
0.0231 
1.161 

I 
0.0261 

I 
(0.00021 

1<0.00021 
1(0.00021 
1 (0.00021 
I I 
I ( 0.005 I 
I 1 
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• • • 
Chronoloqml Sumry 01 Consililutnts Dehthd in at lust One Suple Frol NIROP Ground hler Chuical An.lym IlglII 1254.01 

D.Ie Ip.rateter : I-S I 1-0 I HC I 2-S I 2-0 I 2-PC I 1-S I l-D I HC I 4-S I H I He I 5-S I S-O I 6-S I 6-D I 7-S 
.... _-- ...... -------.--- .. ----------------........... -............................... -------......................................... _------- .................................... __ .......... _--- .. -... -.................................................... _---_ ..................................................... _ ........ ---............... -........... ~ ....................... ------........................ . 
Jan-951loluene IP 0.0051 0.00971 O.OIlIP 0.005 0.0051 O.02OIP 0.0051 0.0012 O.OHI( O.MSI 0.00&11 I( o.t)()SI I( e.0051 I 1 
J.n-8S: IransI,2-0iehloroelhentl( 0.0051( D.OOSle o.oosle 0.005 o.oosle 0.0051 O.171( 0.005 0.005 e 0.0051e 0.0051 I( 0.0051 Ie 0.0051 I I 
Jan-BSllrichloroethen. I( 0.0051 ( O.OOSI( 0.0051 0.060 0.0051 0.0111 0.6!1 0.017 0.005 ( 0.0051 ( 0.0051 I( 0.0051 I( 0.0051 I I 
Jan-B51 line. lotal 0.5461 9.251 1.021 0.682 4.071 0.2731 1.401 2.13 0.696 1.311 1.141 I 0.654 I 2.071 I I 
Jun-aSll,I,Hrichlororthane I ( 0.0051 ( 0.0051 (0.0051 0.005B 0,005 I ( 0.0051 ( 0.0051 (0.005 0.005 0.0051 ( 0.0051 ( 0.0051 (0.005 0.0051 0.041 I ( 0.005 I ( 0.0051 
Jun-95 I l.l-DlChloroethane I ( 0.005 I < O.OOS I ( 0.005 I (0.005 0.005 : ( 0.005 I ( 0.005 I (O.OD~ 0.005 0.005 I ( 0.005 I ( 0.005 I (O.OO~ 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I 
Jun-aS: I.I-Oiehloroethene I ( 0.0051 ( 0.0051 ( 0.005 1(0.005 0.0051 ( 0.0051 ( 0.0051 (0.005 0.005 0.0051 ( 0.0051 ( 0.0051 (0.005 0.0051 ( O.OOS I ( o.on I ( 0.0051 
Jon.9S I ~r5.nic. lotal I I I I I I I I r I 
Jun-05 i Deft len. I ( O.OO~ I ( 0.005 I ( 0.005 I ( 0.005 ( O.OOS I ( 0.005 I ( 0.005 I ( 0.005 ( 0.005 ( 0.005 I ( 0.005 I ( 0.005 I ( 0,005 ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I 
Jun-BS IOhl2.lhylhp.yIIPhthihhl ( 0.0051 ( 0.005: (0.000011 0.0038 0.0032: (0.000011 0.00361 0.0049 0.00\3 0.00471 0.0010 I 0.00591 0.0026 0.001610,000621 0.0030 10.000911 
Jun-95iCadliul.lolal: I I I I I I I I I I I 
Jun'SS I tMorolorl 0.0014 I o.om I ( 0.00$ I ( 0.005 1 ( 0.005: ( MOS I ( 0.005 I ( 0.005 ( 0.005 ( 0.005 I ( 0.005 I ( O.OO~ I ( 0.005 ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I 
Jun-B51ChroaiuI.lotal I I I I I I I I I I I I 
Jun-BSICiSl,2-0ichloroethene I 1 I I I I I I I I I I 
J.In-B5 I Copper. lolal I I I I I I I I I I I I I I I 
Jun-OS Ethylb!nane I ( 0.005 I ( 0.005 I ( 0.005 \ ( 0.005 I ( 0.005 I ( 0.005 I { O.OOS I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.00' I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I 
Jun-95 lead.lotal I 0.0101 0.0541 0.0191 0.2931 0.0231 0.0391 0.0261 0.0451 0.011 I 0.OB41 0.0291 0.0261 0.0221 0.1661 0.2741 0.0161 0.0091 
Jur,-QS Kanqmsp, lohl I 1.15 I 0.065 I 0.044 I &.90 I 0.516 I 0.419 t 3.16 I 0.081 I 0.\39 I I.BI I 0.093 I o.m I 4.0' I 0.312 I 4.20 I o.m I 21.50 I 
Jun-95 Kercury, Total I I I I I I I I I I I I I I I 
Jun-Bs Kethilene Chloride I ( 0.005 I ( 0.005 I 0.16 I 0.0057 I ( 0.005 I ( 0,005 I 0.025 1 ( 0.005 1 ( 0.005 I ( 0.005 I ( M05 \ 0.019 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I 
Jun-05 Nickel.lolal I I I I I I I I I I I I 
Jun-85 PCB 1242 I ( 0.0002 I ( 0.0002 I ( 0.0002 \ ( 0.0002 I ( 0.0002 I ( 0.0002 1 ( 0,0002 I ( 0.0002 I ( 0.0002 I ( 0.0002 r { 0.0002 I ( 0.0002 I ( 0.0002 \ ( 0.0002 1 ( 0.0002 I ( 0.0002 I ( 0.0002 I 
Jun-aS PC81249 1(0.00021(0.00021(0.00021(0.00021(0.00021(0.00021(0.00021(0.00021(0.00021 (0.00021(0.00021(0.00021(0.00021(0.00021(0.00021(0.00021(0.00021 
Jun-9S PCB 1254 1(0.00021(0.00021(0.0002\(0.00021(0.00021(0.00021 (0.00021(0.00021 (0.00021(0.0002 1 (O.00021(O.00021(O.00021( 0.00021(0.00021(0.00021(0.00021 
Jun.aS PCOl260 1(0.00021(0.00021(0.00021(0.00021(0.00021(0.00021 (0.00021(0.00021(0.00021(0.00021(0.00021(0.00021(0.00021(0.00021(0.00021(0.00021(0.00021 
Jun-85 Silm.lotal I I I I I I 1 I I I 1 I I I I I I I 
Jun-8S lelrachlorelhene I( O.OOSI( 0.0051 ( O.OOSI( 0.0051 ( O.OOSI( 0.0051 ( O,OOSI( O.OOSI( O.OOSIC 0.0051( 0.005 ( 0.0051(, O.OOSI( 0.005 O.045IC 0.0051( 0.0051 
Jun-OS lOC I I I I I I 
Jun-BS t 10luene I ( 0.0051 < 0.005 I ( 0.005 I ( 0.005 \ ( 0.005 1 ( 0.005 I < 0.005 I ( 0.005 I 0.0065 I ( 0.005 I (0.005 0.014 I ( 0.005 I ( 0.005 ( 0.005 I ( 0.005 I ( 0.005 I 
Jun-9S 1 Trans 1.2-Dichloroethenl 1 ( 0.005 I ( 0.005: ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 1 0.097 I ( O.OO~ I ( 0.005 I ( 0.005 1 (0.005 0.005 I ( 0.005 I (0.005 0.093 I ( 0.005 \ ( 0.005 I 
hn.aSllrichloroelhene I( D.OOSI( D.OOSI< 0.0051 0.0691 0.0051 0.00811 0.621 O.Oltl( O.OOSI( O.OOSI( 0.005 0.0051 ( O,OOS\( 0.005 0.621 0.006 0_151 
Jun-S5: line.loUi I 0.2561 2.541 0.2341 3.511 1.111 0.1131 1.371 •• 58 I 0.1361 3.731 o.m 1.341 0.4191 6.02 3.UI 2.30 1.161 
3in-Sbll,I,Hricbloroethane I 1 I I I I I I I I I I I 0.00651 
Jan-Sb i I,I-Oithlo,oelhane I 1 I I I I I I I I I I ( 0.0051 
Jan-a611.I-Oichloroethm I I 1 \ I I I I I I I 1 (0.0051 
Jan·B6I Arsenic,lotal I I I I I I I I I I I 
Jan-a. I Denlene I I I I I \ I I I 0.0051 
Jan-96 I Sis/2ethvlheiyllPhthahhl I I I I I I I 1 I I 
Jan.a.: Cadliul, lohl 1 \ I I I I I I I I I 
Jan-86 :Chlorolo,. 1 I I I I I I I ( 0.0051 
Jan-Bb I ChrOliUI. lata I I I I I I I I 
Jan'B6ICisl.2-0ichlomthene I I I I I I 
Jan.B6 1 Co~per. lola I I I I I I I 
J.n-86I Eth;lbenlrne I I I I I ( 0.0051 
Jan-B6 : lead. Total I I I I I I 0.1011 
Jan'06IK.nqanm,lohl I I I I I I 9.l01 
Jan-B. I Kercury.loill I I I I I I 
Jan-B.: Kethvhne ChlOride I I I I I 1(0.0051 
Jln-96: Nlehl.lotal t \ I I I I I 
Jan-96 I PCB 1242 I I I I I 1(0.00021 
Jan'86 iPCBI21B I I I \ \ 1(0.00021 
Jan-B6 1 PCSI25I I I I I I 1(0.00021 
Jan'S. iPC81260 I 1 I \ I \ {O.OD02 I 
J.n-9bISilm.lohl I I I I I I I 

( teans not detected usinq dehcllon iiii'! shoNnl P telns present but belON detection Ihlll IS mns Insulfiden! mph flgt 3 21-Apr-81 



• • • 
C~ro.oloq".1 ~u .. ary 01 Consililufnts Bpheld in .t l •• st O.e Supl. Fro, HIROP Ground Vater Ch.,ital Malys.s 119/11 1254,D1 

Oah IPar.neter I I-S I 1-0 I HC 1 2-S I 2-8 I He I 3-S I 3-0 I HI: 1 4-S I 4-8 I He I 5-S I 5-D I 6-S I 6-B I 1-S 
._------ .. ----------------------------_.-------------------------------------------------------------------------_ .. _-------_ ...... ------------------------_ ... ---.. ---_ .. --------------------------------- ... --... -----------------
Jin-B61Ielracblorelh ••• I I I 1 I I{ 0.005 I 

J,n-S61 roc I I. I I I I 

Jan-8b: ioluenf I I I I I I( 0.005 

Jdln-Bb: frlns 1.2-0Hhlnropth£lftP: I I I , I I I( 0.005 

Jan-96I tricbiornethene I I I I I I I 0.134 

Jan-Bbl Ii ••• lohl I I I 1 I I I 3.25 

Apr-S611.I.J-lricbloroetb.n. I I I I( 0.0051 I( 0.005 I 

Apr-8611.I-O"hloropth'n' I I I I( 0.0051 I( 0.005 I 

Apr-9611.I-Dirll!oroett. ••• I I I I( 0_0051 I( 0.0051 

Apr-S6 I Ars •• ic. Total I I I I I I 

Apr-96: Benuop 1 I I( 0_0051 I( 0.0051 

Apr-B61 Bis!2.tb.lbe.yIlPhth.htel I I I 1 I I 

Apr-S6ICadliul.Total I I I I I I 

Apr-B6lthloroloTl I I ( 0.005 I I( 0.0051 

Apr-Ob IChroliul. Tota! I I I I I 

Apr-Db ICis 1.2-0irhIDf •• thene I I I I I 

Apr-8b i Copper. Tohl I I I I I 

Apr-Sb I Hhylbe.le.e I I ( 0.005 I l( 0_0051 

Apr-061 lead.hi.1 I I o.obl I I 0.133 I 

Apr-e. I ".nqan .... Tohl 1 1 0.1381 I 0.5031 

Apr-86 I "ercury. lohl I I I I 
Apr-e61".thtl.n.Chlorid. 1 I ( 0.005 I I( 0.M51 

Apr-B6 I Nitl.l. Total I I I I I 

Apr-BbIPCBI242 I I ( 0.0002 I I ( 0.0002 I 

Apr-B6IPt8121B I I I ( 0.0002 I I <G.M021 

Ap.-B6IPCBI254 I I I I ( 0.0002 I 1(0.00021 

Apr-SoIPUmO I I 1 I I I I (0.00021 1(0.00021 

Apr-B6 I ~ilv.r. Tohl I I I I I I I I I 1 I 

Apr-BoI T.trachlor.th ••• I I I I I I I I I ( 0.0051 I( 0.0051 

Apr-Bbl fOC I I I I I I I I I I I I 

Apr-Bb I Toluf'nt I I I I I I I 1 I I I ( 0.0051 I( 0.0051 

Apr-86 I T .. ns 1.2-Dichla,o.th.ne: I I I 1 I I I I I I I I I( 0.005 I 1< 0.0051 

iI1>r-B!llriehloroeth.f •• I I I I I I I I I 1 I I I( 0.0051 I 0.00671 

iI1!r·B!lli.e.lolil I I I I I I I I I I 1 I I 4.021 I 5.511 

Mov-S!II.I.I·lricbloroelhlne I( O.OOSI( 0.005 I ( 0.D051( O.OOSI( O.OOSI( 0.0051 ( O.OOS I ( 0.005 I ( MOSI( 0.005 I ( 0.005 I ( 0.0051( 0.005 I ( M051 0.131( 0.0051 0.00511 

Ho.-S611.I-Diehl •• o.t •••• I( O.OOSI( 0.005 I ( 0.065 I ( 0.0051 ( 0.005 I ( 0.005 I ( 0.005 I ( O.OOSI( O.OOS I ( 0.005 I ( O.OOSI( 0_005 I ( o.oOSI( 0.0051 0.&191 ( O.OOSI( 0.005 I 

No.-96I I.I-Dirht.,oelh •• e I( O.0051( 0.0051( o.oosle 0.005 I ( O.OOSI! 0.005 I ( 0.0051 ( 0.0051 ( 0.0051 ( 0.0051 ( 0.005 I ( 0.0051{ 0.0051 ( 0.005 I ( 0.0051 ( 0.005 1 ( 0.0051 

Nov-8~ : 2-But.anon. I( a.OIOI( 0.010 I ( 0.010 I ( 0.010 I ( 0.0101 ( 0.010 I ( 0.0101 ( D.OIDI( MIOI( 0.010 I ( 0.010 I ( 0.010 I ( 0.010 1 ( 0.010 1 ( 0.010 I ( 0.010 I { 0.0101 

Noy-86 I Alhlinih I ml 2311 2lI1 569 I 2&81 8.51 4911 3021 2391 2421 2591 2331 1911 3831 m 2601 5331 

Nov-86I Arseflic,Diss. I( 0.005 1 ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 8.MS 1 ( O.OOSI( 0.0051 ( C.0051( 0.005 I ( D.005 I ( 0.005 1 ( G.OOSI( 0.005 I ( 0.005 ( 0.0051( 0.0051 

HO'<l-961 Arsenic, Tohl I I I 1 I( 0.0051 I I I I 1 I I I I 
No,-96 Ihrlul. Dl .. 0.080 I 0.0'01 0.119 1 O.IOS I 0.0151 0.051 I 0.lb51 0.0141 O.Ol" 0.059 I 0.0991 0.093 I 0.061 I 0.080 I 0.071 o.on I 0.0&0 I 

NO'l-961 BariL,., Tohl I 1 I I I 0.09BI 1 I I I I I 1 I 

No-y-B618enzene. I( 0.005 I ( G.OOSI( 0.0051 ( 0.005 I ( 0.0051 ( O.0051( O.OOSI( 0.0051( 0.0051 ( 0.005 I ( 0.005 I ( UOSIC o.oOSI( 0.005 I ( 0.005 ( 0.005 I ( 0.0051 

No.-B!I BisI2.tbylh •• yIlPhth.hhl I I I I I I I I I 1 I I I I I 

Noy-Bb:tad.iul.Diss. 1(0.00011 0.00041 0.0008 I 0.0006 I (UOOII 0.0005 I O.OOOll 0.0004 I 0.0005 I O.MO' I 0.0002 I 0.00051 0.0009 I ( 0.0001 1 0.000' (0.00011 0.00081 

Nov-BoI CadIJUI.Tolal I I I I I 0.0014 I I I I I 1 1 I 1 I 

Nov-B6lCIIIClua.Diss. 1011 96.0 I BI.51 1691 1101 21.11 1571 115 I 1101 64.91 99.3 I ~.41 1861 1111 145 1021 2161 

No.-86I [aIeiuI. Tohl I 1 / I I I 1691 I I 1 / 1 I I I / 

N •• -86I Chlo,id. 19.51 30.9 I 58.41 4_5 I 41.11 59.71 4.81 22.61 31.1/ 4.21 n.6 I 15.61 50.01 1.21 32.7 n.S I 18.11 

N~v-86 I Cblo,olo .. I( 0.005 I ( o.oosle 0.005 I ( MOSI( 0.O051{ 0.005 I ( 0.005 I ( 0.005 I ( 0.0051 ( 0.005 I ( 0.0051! 0.OD51( 0.005 I ( 0.OO51( 0.005 D.OOSle 0.0051 

Nov-B6tChrOli\lI.Di55. I 0.0051 0.0021 0.002 I 0.003 I 0.001 I 0.0021 0.0031 0.001 I 0.0021 0.0021 0.001 I! 0.001 I 0.002/ O.O021( 0.001 0.0011 0.0021 

No,-86 Ithroliul. Tolal I 1 I I I 0.0091 I 1 I I I I I I I 

Nov-S61£isl.2-Diehiolofth ••• I( 0.005 I ( 0_0051 ( 0.005 I ( 0.005 I ( 0.0051 ( 0.0051 O.291( 0.005 I ( M051( 0.005 I ( 0.D051( 0.005 I ( 0.005 I ( 0.0051 0.58 ( O.OOSI( 0.0051 

( I .. ns not d.tettfd ~s~n~ d.tectl •• lI.it shown; Pie ••• proun! but bela. deheU •• Ihitl IS ... ns insufficient s~lplt '.gt4 2t-Ajlr-B1 
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• • • 
Chronological SUlUry 01 Consililuents Detected In it lmt One Sliple Frol HIROP Bround Waler ChniUI Analym Cog/II 1251.01 

Dite :Paralfler 1 I-S I 1-0 1 HC 2-S 1 2-D 1 He 1 3-S 1 3-0 He 4-S I 4-0 , He I ,-s , S-D 16-S 16-0 1 1-S 

Noy-B6:Copper.DiS5. 6.0011< 0.001 : 0.005 O.ODBI( 0.001 I 0.003 0.0031 0.0061 0.0031 O.0091( 0.0011 0.0021 O.OOII( MOII( 0.0011 0.0091 0.0031 
Noy-B6I Coppet.Tolal I I I 1 I 0.0211 I 1 I I I I I I I I 

Nov-S61E\hvlbenme I( 0.0051( 0.0051( 0.005 ( 0.0051 ( 0.0051( 0.0051 ( 0.0051 ( 0.O051( 0.0051 ( 0.0051( 0.0051 ( 0.0051 ( D.0051( 0.OO51( 0.0051( 0.0051 ( 0.0051 
Nov-B6 I lead, Diss. I( O.OOII( 0.0011 0.002 0.0011( 0.0011 0.0031 0.0021( 0.0011 O.OOII( 0.0011( 0.0011( O.OOII( O.OOII( 0.0011 0.0021 0.0031 0.0021 

Noy-06Ilud.lotal : I 1 I 0.1111 I I I I I I I I I 

Nov-061"aqnesiuI,Diss. 20.21 3B.81 15.0 38.61 51.6: 10.71 30.11 13.51 54.91 21.51 10.11 45.91 Il.51 61.41 39.11 47.61 27.31 

Nov-B6: "angane'e, Diss. 1.011 0.0101 0.046 0.1901 0.3921 0.0021 1.041 0.0761 0.0521 0.0051 O.ml 0.2101 0.5931 0.1001 0.5641 0.3301 1.011 
Nov-96 I K,nganesp, told I I I I I 1 1.561 I I J I I I I I I I 
NDv·06IKmury,ois5. 1(0.00011(0.00011(0.0004 ( 0.0001 I ( 0.0001 I ( 0.0001 I ( 0.0001 I ( 0.0004 I ( 0.0001 I ( 0.0004 I ( 0.0001 I ( 0.0004 I ( 0.0004 I ( 0.0004 I ( 0.0004 I ( 0.0001 I ( 0.0001 I 
Nov-86I "mury, Told I I I I I 1(0.00041 I I I I I I I I I I 
Noy-Obl Kethvien! Chlotide o.oll f ( 0.005 I ( 0.0051 ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( O.OOS I ( 0.005 I ( 0.0051 ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I 
Nov-B61 Nichl, OIlS. 0.0091 O.OOll( 0.0011 0.0051 0.0021 0.0011( 0.0011 0.0011 ( 0.0011 0.0091 ( 0.0011 0.0141 O.Olll( 0.0011 0.0251 0.0431 0.0121 
Mov-S6INlckel,tolai I I I I I 0.0101 I I I I I I I 1 I 1 
Nov-06:Nilt,le-Nitrogen I : 0.209/ 1.111 I O.lbOI 1.111 1 0.0601 6.561 I 0.10&1 2.661 I I 0.0361 3.291 

Nov-Bb I PCB 1212 I I I I I I I I I I I I I I I 

NDV·B6I PCBI21B I I 1 I I I I I I I I I I 
Nov-B6 I PCB 1754 I I I 1 I I I I I I I I I 

Yov-S6 I PCB 1260 I I I I I I I I I I I I 

Nov-06I Polmiul.Diss. I 3.921 2.201 3.281 3.691 2.671 36.0: 3.B51 2.201 2.621 2.791 2.43 3.52 I U11 2.141 1.001 2.341 2.031 
Hov-86 I SeleniUl. Oiss. I( 0.O051( D.OOS 1 ( 0.0051 ( D.OOSI( D.OOSI( O.OOSI( 0.0051 ( 0.0051 ( O.OOSI( 0.005 ( 0.005 ( 0.0051 ( 0.0051 ( 0.0051 ( O.OOSI( O.OOSI( 0.0051 

Nov-eb I Sel e~iul. lolal I I I I I I( 0.0051 I I I I I I I I 

No,-06 1 Silv~r. Dlss. O.OOSI 0.0031 0.0021 ( 0.0011( O.OOII( 0.001 :( O.OOII( 0.001 I ( 0.0<l1 I ( 0.001 0.001 ( 0.0011( 0.0011 0.0011 ( 0.0011( 0.0011( 0.0011, 

Nov-86 I Silver, 10111 1 I I 0.0011 I I I I I I I I 
Nov-BbI Sodiul.Dil5. 11.31 5.051 12.91 5.991 6.06 34.01 7.Bll 4.BII 5,691 11.5 13.5 10.21 18.01 3.S71 26.01 15.01 6.771 

Nov-96: Su\laln 17.51 1291 96.01 56.31 184 1301 91.01 2011 3011 45.2 110 85.91 1921 1841 \721 1161 1181 
Ho,·86: 1.ltachlorelhent I( G.OOSI! O,OOSI( D.0051( 0.0051( 0.005 ( 0.0051 ( 0.0051 ( O.OOSI( O.OOSI( 0.005 ( 0.005 ( D.OOSI( O.OOSI( 0.0051 O.201( O.OOSI( 0.0051 

Nov-B6110C I I I I I I I I I I I I 1 I 

N ... 86: loluent :( O.OOSI( G.OOSI( O.OOSI( O.OOSI( 0.005 ( O.OOSI( O.OOSI( O.OOSI( O.OOSI( 0.005 0.005 O.OOSI( O.OOSI( O.OOSI( O.OOSI( O.OOSI( 0.0051 

Ho,-96 I Im5 1.2·DichhTD.lhen.: ( O.DOSI( O.OOSI( D.OOSI( O.OOSI( 0.005 ( 0.0051 0.291( O.OOSI( 0.O051( 0.005 0.005 D.OOSI( 0.0051 ( 0.0051 O.SBI( O.OOSI( 0.0051 

Nov-B6 : Trichloroethene :( 0.0051< O.ODSI( 0.0051 0.0651 0.0092 0.00531 0.901 O.Olll( 0.0051 0.019 ( 0.005 0.005 r ( 0.005 I ( 0.0051 3.81 0.0111 0.1l1 
No,-86I Trlchlor.lluorololhane I( O.DOSI( O.OOSI( 0.0051 ( 0.0051 ( O.OOS 0.00171 ( 0.O051( O.MSI( O.OOSI( 0.O051( 0.005 O.OOSI( 0.0051( O.OOSI( O.OO51( O.OOSI( 0.0051 

~oy-86 I line. Dhs. 0.133/ 1.251 0.0601 O.BSII 0.660 ( 0.0301 O.UII 0.9121 0.3511 o.ml 0.192 0.OB61 G.6011 0.6Bll 0.9091 0.8231 1.051 

NOY'Obl linc,TDtal I I 1.521 I r r I I I I I I I I 

(mns nol de\e(ted using detrction li.H shown; P mns present but hiD. detection thih IS leanslnsuffitient suph Pig, $ 21-Apr-B7 



• • 
Chronologlc.1 •• 11 .. ,01 ConsltltuentsDet.cted Ind least On, SUplefrol NIRDP GroundWaltr Chealc.l AnalYHs IlglII 125\.01 

Dale IPar.l.ter : 7-D : 8-S I B-D : 9-S I 9-D I 10-S I II-S I l2-S I 13-5 I 11-5 I IN I 16-5 I J7-S I I9-S I I9-S I 20-$ fHC-ll I 
"'-------~---~~--------.. --...... ----- .... -........ -,..---...................... -......... -.................................... -.. __ ..................... _---_ .... -_ ......... _---_ ................. -----......................... _-_ ........... -............ ----_ ................... -........ _ ................. --_ .. -................. -.. -_ ........................ __ ........................... -----.... ... 
O[\-8311.I.Hriehloro.than. I 
Oel-83I I.l-Oi(hloro.thane I 
OtH3 I I.I-Diehlaroethe". I 
0(1-93: Anenl{. lohl I 
Ott-83I Sen!.n. I 
Ocl-Bl:BISI2.thvlhmIlPhlhalat.1 I 
Ocl-Bli [adllul.lotai I 
Oct-Sllehlorololl I 
Oc!-Bl:Chro.iUl.lotal I 
Ocl-93 ICil I.Hichloroelhene I 
O[t-BlICopper.lolll I 
Ocl-83:Ethylbenw, I 
DtI-93Ilead.lolal I 
0[1-83: "angan.I.,lohl I 
Oel-9l I Hercury. lalal I 
Oc\-83:Kelhyl.neChIOride I 
Dt 1-93 : Hi c~e\. Total I 
0,!-83:PCBI2I1 I 
Dt!-8lIPCBf249 I 
Oe\-Bl I PCB 1254 I 
Ocl-9l:PCBI160 I 
Ocl-B3 I Silver. Tolal I 
Ocl-Bllletrachimthene I 
Oct-BlI 10C I 
Oct-8l: lolu.nt I 
O[\-Bl I lrans t.2-Dlchloroe!hene I I 
Oet-93: IrlchlofDPlhene I I 
Ocl-8l1 lInc.lotal I 
Apr-B! I I.I.l-lriehlorodhane I 
Apr-elI I,I-Dlchlaroolhm I 
Apr-BI:I.I-Dichloroethm I 
Apr-BI I Arsenic,lohl I 
Apr-BI: Bentene I 
Apr-II! I Bisl2elhvlh'ivllPhthalltel I 
Apr-BI: Cad.iu •• lohl I I 
Apr-BIIChlorololl I 
Apr-BIIChraliul.lolal I 
Apr-81ICisl.2-Dichloroethene I 
Apr-BI I Copper, Tohl I 
Apr-BIIEth,lb.ntene I 
Apr-Slllud.1D1I1 I I 
Apr-BII"anganm,Tohl I I 
AwBII"ercury.lohl I I 
Apr-SII"ethyleneChloride I I 
Apr -BI I Nic~el. TDtal I I 
AWBI:PCSI2!1 I I 
Apr-SI I PCB I2IB I I 
Apr-BIIPC81251 I I 
Aor-B4:PC9mO I I 
Apr-S4lSi1vpr,lohl I I 
Apr-SI I Tdrachlor.thene I I 
Apr-SII lOe I I 
Apr-SIIToluen. I I 
Ap,-SII Transl,2-DichlofDetbenil I 

(mns not detechd using detection Ihlt shown; P IUns prmnt but belDw delettion Ihlt; IS lunS insufllcllnt nlplt Pig. 6 

I( 0.0101 
I 0.021: 
I( 0.0101 
I I 
I 0.0101 
I I 
I 0.00131 
1(0.0101 
I D.WII 
I 

0.0081 
0.21 : 

0.0111 
0.9511 

I 
:< 0.0101 
I I 
I (o.oWI I 
1(0.00011 
lCO.OOOII 
1(0.00011 
I( 0.0501 
I 0.0241 
I 3.61 
I( 0.0101 
I 0.121 
I 31.01 
I 4.091 
I( 0.0101 
I 0.0111 
I( 0.0101 
I( O_WSI 
I( 0.0101 
I 0.0191 
I 0.00511 
I( 0.0101 
f 0.0041 

I 
I 
I 
I 

0.0961 
0.0321 
0.063 I 
0.0571 

I 0.0012 I 
I( 0.0101 
I 0.0031 
1(0.00021 
1(0.0002: 
1(0.00021 
1(0.00021 
I( 0.0011 
I( 0.0101 

4.51 
I( 0.0101 
I 0.0961 

21-ApH7 

• 



• • 
Chronological SUlilry 01 Consittluenh hhcted in It lust One Salph Fro. HIROP Ground hhr Chuical Analyses 'lglII 1254.01 

Dale lParaoeier 11-0 19-5 18-0 19-5 I '-0 IIO-S III-S II2-S II3-S III-S 115-S 116-S 1 \1-S I \S-S 119-S 170-S I F"c-31 I 

Aor-e, 1 l'ichloroelhen, 
Apr-a, 1l1nc. lohl 
OcH'II,I,I-lrichlorotlhine 
Dtl-B'I I,HlChloto.thane 
Otl-9111,I-Oichloroelhene 
OcHIIA,senic,lotal 
Od-BI: Benm. 
Ocl-81 1 Bi5'2elhvlhe~yIlPhlhahhl 
Oct-B' ICad.iuI. 'otal : 
ocH4lChlorolor. 
Ocl-BIlChroliul,lollI 
Oc!-91 I CisI.2-Dlchloro.lhene 
Ocl-81 lCopper,lotal 
Oct-BIIEthylhenme 
Otl-SI I Lead. lolal 
Ocl-B4 I "!nQane~et lolal 
Ott-SI I "ereuly.lohl 
OcH4 I "elhvleneChloride 
Oct-SI I Nickel, Total 
Oct-S4IPCBI212 
OtHIIPC91216 
0[1-91 iPC912S1 
Oct-91I PC81l60 
Del-BI: Siher. Total 
Ocl-81 I lelrathlardh!ne 
OcH4 I IDe 
Ocl-BI I 'oluene 
OtHI I Iransl.2-0icMorcelhene: 
Ott-84I lmhlomlh.ne I 
Ocl-BI I linc.lohl 
Jin-BS1I,l,Hrich/oroethm 
J.n-BSII.I-Oichloroelhm 
Jln-85I I.I-Oichloroelhene 
Jan-BSIArseni[,lotal 
Jan-B51 Behzene 
Jan-85 I Bis(2.thvlhmTIPhlhalahl 
Jan-85 I Cadliul, lold 
Jan-B5I Chlorolor. 
Jan-BS I [hra'iul. lohl 
Jan-B5ICisI.2-0ichloroelhm I 
Jan-BS I Copper, loti! 
Jan-BSI Elhvlbenme 
Jln-SS I lead. lolal 
Jan-BSI "anQlnm. lohl 
Jln-85 I "ereurv.lohl 
Jln-8S I "ethylentChloride 
Jon-BS I Nickel, lohl 
Jan-BS I PCB 1112 
Jan-BSIPC8I21S 
Jan-B5 I fCB 1251 
Jan,B5 I PC81260 
Jan-BSI Silm. loU I 
Jan-OS I lelrachlorelhene 
Jan-B5I 10C 

( lem not delecled usinq deledion IIlil sho_n; P lem present bul blID. dehcllon 111111 IS mns Insufflclenl mph Pigl7 

1 2_91 
I 2.951 

( 0.0101 
P 0.0101 
( 0.0101 

I 
( 0.0101 

0.0131 
I 

( 0.0101 
I 

0.2ll 
I 

0.0991 
O.OlOI 
0.1141 

I 
0.121 

I 
1(0.00021 
1(0.00021 
110.00021 
1(0.00021 
1 I 
: ( 0.010 I 
I I 
IP 0.0101 

0.231 
1.61 

I 1.561 
110.0051 
r 0.0111 
1(0.0051 
I I 
I 0.00691 
1(0.000011 
I I 
I( 0.0051 
I I 

I 
1 I 
I( 0.0051 
I 0.0211 
I 0.5391 
J I 
I 0.0391 
I I 
1(0.00021 
110.00021 
1(0.00021 
1(0.00021 

r 
IP 0.0051 
I I 

21-Apr-U1 

• 



• • • 
tnronoloq".l 5u ... ,y 01 Con.Hituonb D.hchd in at Lust One Sa.ph f, •• NIRDP Sro"nd N,ler theoinl Analys •• Ilg/lI 

Dale :Paraleter 11-D 18-5 1 B-D t '-S 19-D 110-5 III-S 112-S 1 U-S t 11-5 IIS-S 116-5 117-5 118-S 119-5 120-S I Fftt-ll I 
~~.-------- .. -... -- .. -- ......... --.. -..... -------------.. --.. -----.. -........ __ ... ---------------------------------_ ... _------_ .... _-------------------_ .. __ .. _ .. ----_ .. -- ... --------------------.............. _--_ .. _ ....... -------------------_ .... _-_ .... -----_ ..... -------------
Jan-aS: Toltsf'n! I 1 I{ o.oo~ I 

J'n-a~ : I, ... 1.2-D;ehloro.thon. 1 I 1 I 0.101 

hn-IIS: Tricbloroelbene I 1 I I 2.11 

J",-9S: line. Tola) I 1 0.919 

Jun-SS: 1,1.1-lrichloroe!han. 0.0191 0.191 1< 0.0051 ( 0.0051 I I( 0.005 

Jun-aSII,)-D;ehlorooth.ne I( 0.0051 0.066 I I( O.OOSI< 0.0051 1 1 0.00.1 

Jun-B~ I I.I-D;cbloroplhen. I( 0.0051 I 0.00921 I( 0.0051 ( 0.0051 I I( 0.005 

Jun-951 Arsfni[, fDial I I I I 1 1 

Jun-aSl Be-nan. .( 0.005 I I( 0.0051 I ( 0.0051 ( 0.005 I I( 0.1>05 

Jun-B5 I B;sI2.lbvlbe,yIlPhthlht.1 (0.00001 I liMOOOl1 I 0.000331 0.00090 I 1(0.000011 

Jun-B5IC.d.,u,.I.tal I I I I 

lun-SS: eMoraJe,. ( 0.005 I I( 0.0051 I( D.0051( 0.005 I Ii 0.0051 

Jun-eS:ChrntiuI,Iotal I I 
Jijn-8SI CIS 1.1-DicMor.othe.e I I I I 

JUIl-BS: COPPH't Totil I I I 

Jun-B5I £thylben,. •• ( 0.0051 I( 0.0051 I( 0.0051( 0.005 I I 0.01&1 

Jun-OSI Lead.l.hl 0.1541 0.05' I 0.109: 0.063 I 0.0101 

Jun-BS t Manganese, Totd II.BI 2.071 0.141 5.00 I I 0.B41 

Jun-9S! KPrrufV, total 1 I I I I 

Jun-8SI".thyl,noChtorid. ( 0.005 I I( 0.0051 Ii 0.005 I ( 0.005 I I 0.0161 

Jun-8S I Nic~.t. lohl 1 I I : I I I 

Jun-BSIPCB1242 (0.00011 1(0.00021 1(0.00021(0.0002 I 1(0.00021 

Jun-B5I PC8J219 1(0.00021 1(0.00021 1(0.00021(0.0002 , 1(0.00021 

Jun-9S I PCB 1254 1(0.00021 1(0.00021 1 (G.O002 I (0.0002 I I i 0.0002 I 

Jun-aS1PCBJ260 1(0.00021 1(0.00021 1(0.00021(0.00021 I 1(0.00021 

Jun-as 1 Silver.lolal I I I I I '1 

Jun-8SIIel,.chlorolh,n. I 0.0"1 I 0.221 I( 0.0051 ( 0.0051 I I 0.00531 

Jun-85llDC I I I I 1 I I I I 

Jun -8S ~ Inl upnp I( 0.005 I I( 0.0051 I( 0.0051 ( 0.0051 I I( 0.0051 

Jun-B5I Trans 1.2-Dicbioro.theneI 0.191 I MOl 1 0.015 I 0.036 I I I 0.111 

Jun-951 Irichleroethon. I 4.01 3.21 I 0.15: 0.0351 1 1 2.61 

Jun-BS: linc. lohl 1.011 1.10 I 1.3S: 1.471 I I o.no I 

Jan-8.11.I.HrichlD,oelban. 0.291 I( 0.0051 ( 0.005 I I I I 

Jan-S.II.I-OiehlorDoth.n. O.Obl I I( 0.0051( 0.0051 I I I 

Jan-B.! I.I-Oichl., •• th.n. 0.0056: I( 0.0051 ( 0.0051 I 1 I 

J.n-96: Arsrnic t Tobl I I I I I 

Jan-B. I Senz.n. I( 0.005 I I( 0.0051 ( 0.0051 I I I 

Jan-S.I BisI2.thvlhe,yllPhlh.hl.l I 1 I 

J.n-9.1 tad.iuI.lotal I I I 

J.n-SbI tM.f.for. I( 0.0051 I( 0.0051 ( 0.005 I I I 

Jln-96 1 Chroliul. I.hl I I I I I 1 

J.n-B'ICisI.1-Dichl.,0.lhfn. I I I I 

Jan-S.: topper. I.hl I I I 

Jan-B. I Hhvlb.nz ••• I( 0.005 I l( 0.005 I ( 0.0051 I I 

J.n-S. I L.ad. Ie hi 0.0351 0.0'01 0.0301 I 

Jan-8bI "ang.10E'SP,Iotal 1.301 9.591 2.2ll I 

Jan-86 I "e"ur •• Iota! 
Jan-B6I Hethvl.n.Chl.rid. I{ 0.0051 I( 0.0051 ( 0.0051 

Jar,·S.: Michl. I.tal I I 1 1 

Jan-Bb I PCB 1112 1(0.00021 1(0.00021(0.00021 

J.n-B6:PCBI2IB 1(0.00021 1(0.00021(0.00021 

J.n-8. I PCB 115' 1(0.00021 1(0.00021(0.00021 

J.n-8.I PCBI2!O 1 (0.00021 I ( 0.0002 1 ( 0.0002 I 

Jan·B. I S,I •• r. lohl I 1 I I 1 

, ,e.ns .ot d.tected •• inQ d.t.dion li.iI sh.wn; P .uns presen! but bolo. ~.hctlon lilill IS .uns in5ullici.nt n.plt h91 0 21-Apr-B1 



• • • 
Chrono\oqical SUIUIf of Consitituents Dehchd in at lust On. 5aeph Frol NIAOP Ground Maler Chlliul Analym 119/11 1254.01 

Dale : Par~ll?h!r : 7-& I 8-5 : 8-D I 9-S I 9-D I 10-S I II-S I U-S I 15-9 I II-S I 15-9 I 16-S I I1-S I 19-5 I 19-5 I 20-S I FHC-ll : 
~ .. --.-----~ .... ------------- .. -- .... --.. --- .. -......... -.. -----........................ _---_ .... -...... _ .... --_ ........... -.... _ ...... ---_ .... -.......... _----_ .................. ---_ ........................ _ .......................... ----_ ......... _ ...... ---_ ....................... -_ .................... _ .. --_ ........................ --_ ....................... -_ .............. -_ .... -
Jan-96/leltachlorelhene I 0.211 II 0.0051 ( 0.0051 I I I I I I I I 

Jao-S6110[ I I -I I I I I I I I I I 

JI0-86: 1.lueoe I I( 0.0051 I( O.OOSI( 0.0051 I I I I I I I I 

Jan'S611rlnsI.2-Dichloro.lhenrl I 0.511 I 0.0121 0.0341 I I I I I I I I I 

Jan-86:rmhloroelher,. I I 4.21 I 0.1141 0.0111 I I I I I I I I I 

Jan'861 linc.lotal I I I 1.051 I 29.81 1.01 I I I 1 I I I I I 

Apr-6611.I.Hrichloro.thane :< 0.005 I II 0.0051 1 ( 0.0051 I O.OOSI( O.OOSI( O.OOSI( 0.0051 ( O.OOSI( O.OOSI( 0.0051 ( O.OOSI( 0.0051 

Apr-86/I,I-Dichloroethane I( 0.0051 I( 0.0051 II 0.0051 I n.OOSII O.OOSI( O.OOSI( O.OOSI( G.OOSI( n.OOSI! O.OOSI( o.o051( 0.0051 

Apr 86 I I.I-Oiehloroelhe •• 1< 0.0051 I( 0.0051 I( C.0051 1 0.0051 ( O.OOSI( O.OOSI( D.OOSI( C.OOSI( D.OOSI( O.OOSI( D.DOSI< 0.0051 
Apr'Bb I Arlenic, Tijhl I I I I I I I I I I I I I I 
Apr-B6IBenlen. I( 0.0051 I 0.00521 0.005/ ( O.OOSI( O.OOSI( O.OOSI( 0.0051 ( 0.0051 ( D.OOSI( O.OOSI( O.OOSI( 0.0051 
Apr·Bb 1 Bls(2ethllhe,yIIPhthlhhl I I I I I I I I I I I 
Apr-S6I Cadliul. lotal I I I I I I I I I I I I 
Apr-B6/Chlorofor. I( 0.0051 I( 0.0051 I( O.OOSI 0.0051 ( O.OOSI( 0.005 I ( O.OOS/( 0.005 / ( 0.0051( M05:( O.OOSI( 0.0051 
Apr'Shlehroliul,lotal I I I I I I I I I 
Apr-D6 I Cil1.2-DichioroHhene I I I I I I I I I I I I 

Apr-96 I Copper. Total I : I I I I I I I I I I 
Apr-D6lEthylbenme I( 0.0051 I( 0.0051 I( 0.0051 0.0051 ( O.OOSI( 0.0051 ( 0.0051( D.OOSI( 0.0051( D.OOSI( O.OOSI( 0,0051 

Apr'96 I lead. lotal 0.0341 I 0.1121 I O.Obll 0.3b61 o.m 0.1011 0.0511 0.0731 0.0&01 0.1201 0.0911 0.1521 

Apr-S61 "anganese, Tobl 0.6951 I 0.BB11 I o.ml 10.11 1.81 o.m I 2.121 1.641 1.461 I.J81 0.6221 J,711 

Apr·B6 IK.rcury. lotal I I I I I I I I I I I I I I 
Apr-B6 I KelhyieneChtoride I( 0.0051 I( 0.0051 I( 0.0051 0.0051 ( 0.005 ( 0.0051 0.00561< 0.O051( 0.005 I ( O.OOSI( 0.00511 0.0051 

Apr-B6I Uickel. Total I I I I I I I I I 1 

Apr-B6 f ?CB 1242 1(0.00021 1(0.00021 1(0.00021 (0.00021 Brohn ( 0,0002 I ( 0.0002 I ( 0.0002' < 0.0002 I ( 0.0002 I ( 0.0002 I ( 0.0002 I 
Apr-BbIPCBI2IS 1<0.00011 1(0.00021 1(0.00021 (0.00021 Brolen (0.00021(0.00021(0.00021(0.00021(0.&0021(0.00021(0.00021 
Apr-Sb : ~CB 1254 1(0.00021 1(0.00011 1(0.00021 (O.OOOlIBrohn (0.00021(0.00021(0.00021(0.00021(0.00021(0.00021(0.00021 
Apr-S6 : PCB 1160 1<0.00021 1(0.00021 1(0,00021 1 (0.000218rohn (0.0002 (0.00021(0.00021(0.00021(0.00021(0.00021(0.00021 
Apr-96I Silver,!otal I I I I I I I I I I 
Apr·S6: !.Irachlorethene II O.OO~ Ie 0.0051 J( 0.0051 I( 0.0051 ( 0.005 ( 0.005 ( 0.0051 ( 0.0051 ( 0.0051 ( O.OOSI( 0.0051 ( 0.0051 

Apr'S61IOC I I I I I I I I I , I I I 
Apr-B6: lolutne I( 0.005 I( 0.0051 I 0.00821 I ( O.OO~ 1 ( 0.005 0.005 O.oOSI( O.OOSI( O.O051( 0.0051 ( 0.0051( 0.0051 
Apr-B611rao!I.Hichloroelhentl( 0.005 I 0.0391 I 0.0131 1 I( 0.0051 ( 0.005 0.005 O.OOSI( 0.0051 0.0441 4.11 ( 0.005 I ( 0.005 I 
Aw86I Trichloroethene I( 0.005 I 5.71 I 0.25' I I( 0.0051 ( 0.005 0.005 0.0111 0.0961 0.191 2.91 O.042I( 0.0051 
Apr-BbI linc. Total I 10.4 I 14.901 I til I I 6.111 6.13 11.6 11.51 6.111 4,561 9.0BI 3.21 I 1.251 
Nov·96 (I,I,I-lrichloroethanf I( 0.005 0.0181 ( 0.0051 0.121 0.0086 O.OOSI( o.oosle D.OoSI( 0.005 0.005 O.DoSle D.OOSI( O.OOSI( 0.0051 ( O.OOSI( O.OOSI( 0.0051 
Hoy-Bbll,l-Dlchloroethane I( 0.005 O.OO13I( 0.0051 0.03SI( 0.005 O.DOSI( O.OOSI( O.OOSI( 0.005 0.005 0.005 I ( 0.005 I ( 0.005 I < 0.005 I ( f.0051( 0.0051 0.00731 

Nod611.I-Oichloroethene I( 0.005 ( O.OOSI( 0.0051 e G.ODSII 0.005 0.0051 ( 0.OO51( 0.0051 ( 0.005 0.005 O.OOSI( O.oOSI( O.OOSI( O.OOSI( O.OOSI( O.o051e 0.0051 

Nov-86I 2-Bulanone I( 0.010 ( O.OIOI( 0.0101( 0.0101 ( 0.010 0.0101< D.OIOI( 0.0101( 0.010 0.010 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I ( 0.0101< 0.010 I ( 0.0101 

Nodbl AUallnily 303 4691 2611 fJ61 362 1931 4261 4111 311 m 411: 3951 .581 3021 2611 UO I so.: 
Nod6 I ~rsenic. Oiss. 1< 0.005 < O.oOSI( 0.0051 ( 0.0051 ( 0.005 ( O.OOSI( 0.0051( O.OOSI( 0.M5 ( 0.005 0.01\ I( O.OOSI( 0.0051 ( D.OOSI( O,OOSI( 0.0051 ( 0.0051 

Nov~e6 I Arsenic. Told I I I 1 0.0231 I I I I 0.0151 I I I I I I 
Nov-B61 9ariul. Dis! I 0.1111 0.012 I 0.0901 0.1091 O.Obl 0.0191 0.1061 0.0bI1 0.0931 0.093 0.1361 0.0681 0.0501 0.0951 0.OJ21 0.0551 O.J291 
Nov-B6 hriul. (ohl I I I 0,9861 I I I I I 0.1121 I I I I I I 
Nov-S' Benlent I( 0.005/( O.OOSI( G.0051( O.OOSI( 0.005 ( 0.0051 ( 0.00511 0.0051 ( 0.OO51( O.OOSI( O.OoSI( 0.0051 0.00651( 0.OO51( D.OOSI( 0.&05 I ( 0.0051 

No,-86 Bis(2ethvlhuvIIPhthol.tel I I I I I I I I I I I I 
Nod6 Cadliul.Olss. 0.00021 0.00091 O.OOOll 0.00061 0.0001 0.00061 (0.00011 0.00101 0.00111 0.00211 0.00081 0.00101 0.00061 0.00051 0.00211 0.00091 0.00041 
NoY·B6 Cadllul.lolal 0.00341 I I I I 0.01941 I I I I I I 
Nov-86 Caldu •• Oiss. 1131 134/ III I 1331 .1221 ml ISS I 1261 1541 no I 1591 IDS I 1701 ml 66.01 6&.01 2091 
Nov-B6 Cairlul. rolal I 1511 I I I I I 2011 I I I I I 

No,-S6 Cilloride 36.01 5.91 41.11 15.21 42.91 16.61 23.21 45.11 !l.71 59.81 15.01 4.61 25.61 76.61 54.6: ItJI 12.91 

NOI-B6 Chlorolor. I< 0.0051< G,OOSI( O.OOSI( O.OOSI( O.DOSI( 0.0051 ( 0.0051 ( O.OOSI( O.OOSI( O.OOSI( 0.0051 ( 0.0051 ( O.OOSI( 0.O051( O,OOSI( 0.OO51( 0.0051 

Nol"86 Chro.iul.DilS. 0.0021 0.0021 0.0021 0.0011 0.0021 0.0031 0.0011( O.OOII( 0.0011( 0.001 I 0.0021 0.0011 0.0031 0.0021 0.0021 0.001 I 0.0011 

Nod6 [hlollul.Total I I I I 0.2&11 1 I I I I I 0.0111 I I I I I I 

No,-B6 I Cisl.2-Dichloroelhnl I( 0.0051 0.241 0.0\81 0.141 0.0281 0.0J61 O.onl( O.OOSI( O.OOSI( 0.0051 ( 0.0051( 0.0051 0.0211 O.lll( a.OOSI( 0.0051 0.11 I 

"_._.,,-- II.a •••• "' P ... n ...... nt hut h~lo. detection li.II, IS _ean! Insufficient suph PIge9 2Hpr-87 



• • • 
Chronoloql[al Sumrv 01 Consilituenls Detectrd In II Lml One Supl! Frol NIRDP Ground Wahr Cheaiul Analym IlglII 1254.01 

Date Iraraleler 17-0 I B-S : B-O 19-5 19-0 IIO-S 11\-5 112-5 lIN 114-S 115-S 116-5 111-5 118-S 119-5 120-5 I FKC-311 
.. -- .. --~~----- .. ~- .. -.. --....... -------... ---.............. "' .. ------ .......... _ ...... _ ...... - .. _------_ ....................... --------"'-.... ---_ ......... _----- ........ _--_ ......................... --- ... --_ ................... - ............................................................................. ---- ............................................... -......................... .. -, ......... -.. 
Nav-9blCopper, Diss. 0.0041 0.0031 0.002 I 0.0051 0.0021 0.0051 0.0021 0.0021 0.0061 0.0021 0.0071 0.0041 0.003 I 0.0031 0.0041 0.0041 0.0021 
Nod! : Capper, loti I I : 0.3111 I I I I I I 0.0891 I I I I I I 
NOI-B6I Ethvlbenme I( O.OOSI( 0.0051 ( 0.~05 0.0051( 0.0051 ( 0.0051( O.0051( 0.0051 ( 0.0051< 0.0051 ( O.O051( O.OOSI( 0.0051 ( 0.0051 ( 0.0051 ( O.OOSI( 0.0051 
Nov-B6 I lead. Diss. o.o021( 0.001 I 0.002 0.0031 0.0111 0.0051( 0.0011 0.0011 0.0051 0_0041 0.0031 0.0031 0.0051 0.0041 0.0091 0.0041 0.0011 
No,-Bbllead,lctal I 0.\141 I I I I 0.1741 I I I I I I 

Nav-B61"'qnesiuI,Diss. 52.41 33.01 54.9 n.o I 49.21 50.81 59.11 33.81 36.91 31.81 53.41 29.01 54,91 54.1 J 19.01 11.21 53.41 

Nov-Bb I ~an9inm. Diss. 0.4031 1.94 I 0.700 0.0261 0.1121 1,591 0.0031 1.201 1.501 0.0161 1.961 1.041 0.3BOI 0.9201 0.0341 0,0881 1.001 

NOv-06 I "ang'n~se, lolal I 2.51 I I I I I 2.461 I I I I I I 

N~,-06 I "PlCur,. OISS. 1(0.00041(0.00041 (0.0004 (0.00041(0.00041(0.00041(0.00011(0.00041(0.00041(0.00011(0.00041(0.00041(0.00041(0.00041(0.00041(0.00041(0.00041 

Nov-B61"ercur v, lalal I I I (0.00041 : I I I I 1(0.00041 I I I I I I 

Nov·B6 I ~ethvlene ChlDr!d~ I ( 0.0051( O.OOSI( 0.005 ( 0.0051 ( O.DOSI( 0.005: ( D.OOSI( O.OOSle 0.D051( O.OOSI( 0.0051 ( 0.0051 ( 0.0051 ( O.DOSI( 0.005 C O.DOSIC 0.0051 

Nov·96 I Nickfl. Om. IC 0.0011 0.05I1( 0.001 ( 0.0011 0.0011 0.0321 0.0041 0.0061 0.0131 0.03I1( 0.0011 0.0051 O.aOSlc 0.001 C 0.001 0.OO41( 0.0011 

Nov-96 I Nl[k~1. 10111 I I I 0.3321 I I I I I I 0.0391 I I I I 

Nov-66 : Hitrlle-Nitroq~n 0.01l1 1.691 0.0221 3.921 0.2211 0.205: 0.8031 6.051 2.091 11.01 0.0201 0.1101 2.021 0.016 2.74 o.ml 0.0201 

N~,.g6 I PCB 1242 I I I I I I I I I I I 

Nov·BhlPcell4S I I I I I I I I I I I 

No.-B6 I PC91m I I I I I I I I I I 

Hov·Bb I rCB1260 I I I I I I I I I I 

Hov-a6I Polmiul,Dlss. 4,75: l.14 4.511 5.491 3.521 3.671 3.971 3.671 Ubi 1.921 4.n: 3.28 : 3.8SI 2.R7 2.22 2.221 l.36 I 

Nov-B6 I SeleniUI. Diss. IC O.OOSIC 0.005 ( 0.0051 0.0191( O.OOSI( O.OOSI! 0.0051 ( D.OOSI( 0.0051 D.OOOI( O.OOSI( o.oosle O.OOSI( 0.005 0.005 0.0051 ( 0.0051 

Nod!ISelenlUt,Total I I 0.07& : I I I I I( 0.0051 I I 

Nov-96I Silm,Dils. I( 0.0011 0.002 ( 0.0011 ( 0.0011 n.OO21( O.OOII( 0.0011 O,OOII( O,OOIIC n.OOII( 0.0011 O.OOlle 0.001 I 0.002 0.002 ( 0.0011( 0.0011 

Nov-B6: Silver, lohl I I 0.0011 I I I I I{ 0.0011 I I I I I I 

Nov"86ISodiul,Dlss. I 9.361 6.B9 11.01 2B.21 19.51 16.5: 7.411 17.11 6,50: 5.171 10.61 4.141 16.81 8.191 41.11 9.151 7.191 

Nov-Bb I Suifahs 2511 1M 2121 91.11 1091 2241 3631 56.41 21BI 1641 3191 59,~ I 3331 4221 26.81 12.41 1211 

Nov-B61letrachlorethene I( 0.0051 0.046 ( 0.0051 0.121( D.OD51( 0.0051 ( O.DOSI( a.ooslc O,OOSI( O.OOSI( 0.0051( 0.0051 ( O.DOSIC 0.0051( O.OOSIC O.OOSI( 0.0051 

Nov-B6110C I I I I : I 1 I I I I 

No,-B6:1oluene IC 0.0051C 0.0051( O.OOSI( O.O051( 0.0051( D.OOSI( O.OOSI( D.OOSI( 0.0051( 0.0051 ( 0.0051( 0.0051 ( 0.0051 ( 0.0051 ( O.OOSI( O,OOSI( 0,005: 

Nov-Bbllrml.2-0ichlcroethenel ( 0.0051 0.241 O.OIBI 0.341 0.0281 0,0361 0.0221( O.OOSIC 0.0051 ( O.OOSI! 0,0051 ( o.ml 0.0271 0.331( O.OOSI( 0.0051 0.111 

No,"06:1rlthloroethene I( 0.0051 9.21 10.11 I.BI 0.651 0.211 O.Ol2IC O.OOSI( O.OOSI( 0.0051 0.00711 0.111 0.0911 1.531 0.OR8IC 0.0051 1.11 

Nov-961 Irichlarolluoro.elh.nf I( 0.0051 ( o.OOSI( O.OOSI! a.OOSIC O.aoSI( O.OOSI ( 0.0051( 0,0051 ( O.OOSIC 0.D051e O.OO51( O,OOSI( 0,0051 ( 0.0051 ( 0.0051( O.OO51( 0.0051 

Na,-B6 I linc.Oiss. 1.211 1.421 1.031 0.IB41 1.011 o.m: 0.2461 3.BII S.Oll 3.251 I,BII 2.811 2.21 I 4.711 3.781 3.101 0.5261 

No,-B6Ilinc.Tatal I I I 3.151 I I I I : I 25.41 I I I I I 
::::::;;:::===========::::==:::::====:::::tt:::=:=::::=====:=:=:::::::t:=::=::===:;:=:'I=l:t===1C=:t===:::==:::::::::t=======::==::=::::::==:=~:::::r: ::::=:::;;;;======;..==ailuu:::::=====:::::===:,:=======:==:===:::::====:S==::::::=I:':1:,;::I==========.==I:===1I:::I====:;":::====_:::.I.=========:z 

(tuns nol d~hded using dehc\ian Ihit shown; P luns present but btlo. detection Ihltl IS mns Insufficient nlplt Page 10 21-Apr-81 



• • 
Chronoloqic.ISumrloiConsititu.nbD.tectrdinatLmtOneS •• pl,fro.N/ROP6rllllndW,!erCb •• iul Ana)vses t.gfll 

Dale IP,,.I,I.r 

O,I-B31I,I.Hri,hloro.lh.ne 
Oct-Blll.I-Dithlaroelhane 
Ocl-B31t.I-Oicfllamthm 
Oct-B,I Arsenit. Total 
DeI-e3ISenzen. 

I 8hnk I Rin81k1 I Rin8lk2 I !rpml I Trp 81121 Trp81kl: TrpB1k4 I Dupll I Oupll I Oupl S I 

Oll-83 I 8ist2.lhllh •• yIlPhthalat.l 
Oel-OlIC.d'iu •• lotal 
Ocl-BllChlorolori 
Ott-B!: Chra.iu., Total 
Oct-83ICill.2-Dichloroethene 
Otl-Sll Copper. Tatal 
Oct-B3lElhylbenme 
0,1-91 I Lead, Total 
Oc\-Sll Hangan,s" Tolal 
Oct-8,: ".mry, Tohl 
Oct-Bl I HelhI1.n.Chloride 
Del-81: Hichl. lohl 
Oct-Bl1PC81l12 
OtHl I m 1248 
Oct-B3:PC81254 
OcH3 I m1260 
Ocl-9l I Silm. lola I 
Ocl-83:Telrachloreth,ne 
Oel-SlIIOC 
Oct-Slilolu.n. 
Dct-O, I Ir.ns1.2-Dlehlorooth.n.I 
Oct-nllrichloro,lh,n, I 
Dct-Sll lin<. Tolal 
Apr-S4:1,I.Hrichloroeth.ne 
Apr-B!: I.l-Dlchloroelhane 
Apr-9411.1-0Ichloroelhene 
Apr-BIIArsenlc.lolal 
Apr-BI: genan. 
Apr-BI I BIs(2elhvlhe.yIlPhthallhl 
Apr-BIIC,d_IuI.Total 
Apr-S! :Chlorololl 
Apr-BII Chroliul. lolal 
~pr-BI : CIS 1.2-Dlchlaroethene 
Apr-B! Itopper,lolal 
AprellEthvlb.nzeoe 
Apr-BliLPld.lotal 
Apr-S! : "anqlnese, Total 
Apr-B4IH.rcur,.Iolal 
Apr-BI I Helh~hn. Chloride 
Apr-BIIHickel.lotal 
Apr-84 I PCB 1212 
Apr-81IPCBI2IB 
Apr-B41m1254 
Apr-BI I PC81260 
Apr-81: Slim. Tohl 
Apd! I Telrachlorelhene 
Apr-B! 110C 
Apr-B! I Toluene 
Apr-BIITrml.2-Dlchloro.thenel 

I •• , ••••••• I.,h~ ",inn d.hrlion li.i! shown: P leans present but brlow detection litll; IS .eans insufficient suph Pag. II 
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• • • 
Chro~oloqical SUllary of Con~itilu.nh Delechd in al lusl One Smle Frot NIROP Ground Vater Chelical Anilym 'tglU 1251.01 

&ate I Para.eter I Blank I Rin9UI'1 RinBlk21 IrpBlkI I lrp 81k21 IrpBm I TrpBIU I Gupl I I Dupl2 I Dupl S 

Apr-BI: !ri,hloroelhene 
~pr-B4 I line. lotal 
Oct-BI I I.I.I-Irichloroelhan. I( 0.0101 
Oct-BIII.I-Dithioroelhane I( 0.0101 
Ott-B4 I 1.I-OHhloroelhene I( 0.0101 
Ocl-B4 I Ar£enic. 10111 I 
Od-B4: B.nnn. I( 0.0101 
Od-B4 I B!s12ethvlhe,yIIPhlhiialel 
Dct-B4:C,d.iu •• lohl I 
Ocl-SIIChloroforl I{ 0.0101 
Oct-Bllehro.iu •• Tolal I 
Oct-S4ICisl.2-0ichloroelh.n, I( 0.0101 
Oel-S4ICopoer.Tolai I I 
Oct·B4lmylbentene I( 0.0101 
Ocl-BI Ilud. Iota I I I 
Od-84 I Kanqanese, Total I 
Oct-BIIKmury.lolal I 
Oct-BIIHelhylPneChloride IP 0.0101 
OcH4lNichl.lolal I I 
Oc!-91IPC91111 I I 
Ocl-64 I PCO IllB I 
Ocl-04IPCOI151 I 
Ocl-811PC81260 
Oct-BIISilm.lolai I 
Dtt-BI I hlrachlorelhene I( 0.0101 
Oct-B! tlDC I I 
Oct-B4 i Toluene I{ 0.0101 
Ocl-BltTranst.l-Dichlnroelhene:< 0.0101 
Ocl-94 I lrichloroethene I ( 0.0101 
OtH! I line. Total I 
J~n'85: !.I.HrichIDroelhane I( 0.0051 
Jan·9SII.I-Oichlomlhane I{ 0.0051 
Jan-B511.I-Oichlotoethene t( 0.005: 
Jan-aS I Arsenic. Iota! 
Jan-BSI Benme I( 0.0051 
Jan-85I Bis(2elhylheiyllPhlhahhl I 
Jan-BS t Cad.lul.lolil I 
Jan-BSI Chlorolon I( 0.0051 
Jan-BSiChro.iul.lohl 
Jan-B5ICisl.2-0Ichloroelhene I 
Jan-Sst Copper.lolil I 
Jan-BSI Ethvlbenlene I( 0.0051 
Jan-BS I lead. Total I I 
Jan-B5IKanqanele.lotal I 
Jan-OS I Hmury. lola I I I 
Ja~-95 I "ethylene Chloride IP 0.0051 
Jan-95 I Nickel. Told I 
Jan-8S I PCB 1212 
Jao-9S I PCB 1249 
Jan-B5IPCBI15! 
Jan-BSIPCelnO 
Jan-BSI Silver. Tolal 
Jan-85tTelmhlorethene I( 0.0051 
Jao-B51IDC I 

,,-, •• , ••• , .... II.iI,hnw.' P •• ,non" •• n! bul beloNdehclion Ii.H; IS leans insufllcient sa,ph Page 12 21-Apr-S7 



• • 
Chronoloq,cal S.ta.,V 01 [on.ilit •• nt, Oot.!I.d in at l ... t Dn. Saljlle Frol HII'!llP Ground Main Cbeaical A .. )ys., Ilq/ll 

n.t.lr" ... I.r I Blink 1 RinBIU I RinBlk2 I IrpDIU I Ifp 81m IrpBlkl I IrpBIU I 8upl I I lupl 2 I Bupl 3 I 

Jan ·as ~ fed uene : { o~ 005 f 
JJn-BS:lransl,2-Dieh\oro.tb.n.l< 0.0051 
Jan-aS Ilflcbloroethene :< 0.005: 
Jan-8S : I,.r. 10101 I 
Jun -8S- ~ I, I , 1-T rich 1 oropthane 
Jun-8S: I.I-Siehl.fo.tb.n. 
Jun-8S: 1.I-Sirhl.fofU.e., 
Jun-95: Arsenic. Tohl 
Juft-BS: Bfnzene 
Jun-85:Bisl1.th,lb.,yIlPhtb.htel 
JBn-BS: [ad.iu' t Total 
Jun-9S:Chtoroforl 
Jun-95 iChroliul. lohl 
Jun-BSICisl,2-Dichlo,oelho." 
Jun-8SICopp ••• lolal 
Jo.-85 I Hhylb.nl •• ' 
Jun-BSll .. d,lolol 
Jun-S5 :Hangan@5P, Tohl 
Jun-8Slft"c.'y, 10101 
Jun-8SIHeth,len.Chlorid. 
Jon-8S I H,del, lolal 
Jun-8SIPtBt242 
Jun-8S I PCB 1248 
Jun-BS I PCB 1254 
Jun-8S I PCB 1260 
Jl.ln-BS I SHy.!, fotd 
Jun-8SII.tflthlor.lho •• 

Jun~B5 : tol upn@ 
Jo.-BS I lrans 1.2-Dirhlo,oeth ••• I 
Jun-a5-; lridlJoroeth!ne t 
Jun-BSI l •• c, To'" ! 
J.n-B6ILI,I-Trichloroeth.ne 
Jon-B611.1-Dicbloroolho •• 
JJn-B('II,I-Oicblof •• th ••• 
J.n-B6IAr ... ir,Tnlol 
Jan-96:Upnlene 
Jo.-B61 Bi,l2olhylhuvIlPhtb.hhl 
Jan-B! I t.d.,ul.lohl 
Jan-B6::ChloroJorl 
J.n-86 I (hroliul.lohl 
Jon-B6Iti5I,2-Dithioroolhe.e 
J.n-B6Itopper,lohl 
Jon-B6IEth,lbenlOn. 
Jan-B6Il •• d.lot.1 
Jin-BEI: ftanqane5e, totd 
Jin-B6 I "frcu .. , lotal 
J.n-B6I MelhvloneCblorid. 
Ja.-B; : Hi(~.I. lotal 
3 •• -B; IP[8 1242 
J.n-B6IPt8124a 
Jar.-B'IPCBI254 
Jan-B6IPCBmO 
Jan-B!I SilYfr.lohl 

( ••• ns.ol d.lerl.d usinQ detection Ihitshoo.: Plunsprosenl but bolo.dehcUDn lI'ill IS ••••• in .. lficltnt IIlplt '19013 
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Chrooological Sumry of ConsHituents Othchd in al leut 00. Salple Fro_ NIROP Ground hhr Chuical AnalystS t_,1Il 1254.01 

hh I Paruehr I Shnl I AioS11I I RinBlk21 ItpBIII I Irp 81121 IrpBlkll !rpBtH I Dupll I Dupl2 I Dupll I 

Jln-B~ I !elrachlorethene I 
Jan·Bbl lOt I 
Jan-B~ I IDlum I 
Jao-Obllransl,2-DiChloroelheo.1 I I 
Jan-Bbllr'chlorolthene I I 
Jao-BiI lint,lotal I I I 
Apr·B6:I,I.Hrithloroelhm I( 0.0051 I 
Apr-Bbll,\-DlChloro.thane I( 0.0051 I 
Apr,Sb: 1,I·Dich\oroeth.ne I( 0,0051 I 
Apr·S! I Arsenic, lohl I 
Apr·Bb:a .... hf I( 0.0051 f 
Apr-Bb: Bil(2elhylhelyllPhthahhl I 
Apr-Sb I Cadliul, lohl I I 
Apr-BiIChlorofo,. I( 0.0051 I 
Apr-S6:Chraliul,Iotal I I 
Apr-96ICisl,2'Oichloroethene I I 
Apr'96:Copper,lotal I I 
Apr-96 I Ethylbenlene 110.0051 I 
Apr-B6 I lead. lohl I IS I I 
Apr-B61 K,ng,n.se, lotal liS I I 
Apr,Sbl Hercury.lohl I 
Apr-B6IHethj\eneChloride 0.0\3\ I 
Apr·BblNitktl,Iohl I I I 
Apr-06IPCBI142 lIS I 1 
Apr'B6IPCBI240 I IS I I I 
Apr-061 PC~ 1m : IS I I I 
Apr-96I PCBtlbO I IS I I I 
Apr'86 I Silver. Iota I I I I 
~pr'Bb I Ietrachloretheh! :< 0.005: I I I I I 
Apr-Obi IDe I I I I I I I 
Apr-Bb: lolum 1< O.OOSI I I I I I I I I 
Apr·Bbllrlnll,2-Dlchloro.lhtnfl( 0.0051 I I I I I I I I 
Apr-96: Irlchloroelhen. I( 0.0051 I I I I I I I I 
Apr'Bb: linc, Tolil : IS I I I I I I I I I 
NoY-B6: 1,I,I-1richloroethm I( O.OOSI( 0.0051 ( 0.0051 ( 0.0051 ( 0.005:< O.OOSI( 0.0051 0.093 0.0051 
Nov-Bb: I.I·Oichloroethlne :< D.OOSI( O.OOSI( 0.005:( O.OOSI( 0.0051 ( O.OOSI( 0.0051 o,m 0.0051 
NO"96I I.I-Dichloroelhene I( 0.0051 ( 0.0051 ( O.OOSI( O.OOSlt 0.00511 O.OOSIC 0.005 I ( MOS 0.0051 
Noy·B6I 2'Butanoh' I( a.OIOI( O.OIOlt 0.0101( O.OIOIC D.OIOI( O,OIOlt D.OIOlt 0.010 0.010 I 
Nov-96: Altalinitv ( 5.01( 5.01( 5.01 I I 4841 m 4761 
NO"B6 I Arsenic, Diss. ( O.OOSI( D.DOSI( 0.005: I I( O.OOSI( 0.005 0.01l1 
Nov-B. I Arsenic, IDlai ( 0.0051(0.00501 ( 0.0051 I I :( 0.0051 0.006 0.0431 
Noy·BbI a"iul,Diss ( 0.010:< O.OIOI( 0.010 : I I : 0.1521 0.115 0.1471 
No,-B6I Boriul.lolal ( 0.0101< 0.010:( 0.0101 I I I 0.1941 0.514 0.1601 
Nov-B6ISen/eop ( 0.0051< 0.0051 ( D.0051( 0,005 I ( 0.0051( O.OOSI( D.OOSI( 0.005 ( 0.0051 
Noy-86 I Bisl2elhylhe.yllPhlhhhl I I 1 I I 1 I I , 
Hov-86I C,d.lul.Oiss. 0.00041(0,00011 0.00021 I I 0,00011 0,00011 0.00081 
NoY-B6 I Cadliul. folil 0.00021 0.00031 O.OOOSI I I I 0.00101 0.00191 0.01591 
No¥-B6ICalciul,Diss. ( 0.1001 ( 0.1001< 0.1001 I I I 1571 1291 1511 
Nol'96 I Caleiul, lolil ( 0.11 I( 0.11 I I I 1131 86.~ I 3801 
No,-06IChloride ( 1.01 < I.OI( 1,01 I I Co6I 15.31 15.11 
NO¥'B6IChloro!orl (O.OOSI( 0.0051 ( O.OOSI( O,OOSI( 0.0051( 0.0051< O.OOSI( 0.0051( 0.0051 
Hoy-86IChroliul,Diss. I 0.0011 0.0021 0.0021 I I I 0.0021 0.0021 0.0021 
No,-96I Chroliul.lolal I 0.004' 0.0011 0.0021 I I I 0.0091 0.1231 0.0091 
Nov-96:tisl,2'Dichloropthon, I( O,OOSI( 0.0051< 0.0051< O.OOSI( 0.0051 ( 0.0051 0.191 O.lll( 0.0051 

............ & ......... 1.ul .tslnrtinn Ihitt Iq IP~nc. iM.uHicient suoh PaQel4 21-Apr·gf 
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[hronoloqml Sumry 01 Consitituents Detected in at lenl One Snp\e Frol NIROP Ground Miter thuiul Analyses \19/1) 1251.01 

Date 1 Parneter I Blank I Rin8\111 RlnBlk21 TrpBlk11 TrpBlk21 TrpBlk31 TrpBIk41 Dupll I Dupl2 I Dupl] I 
_~ __ W~M~_""_~""~"""" ________ ""'_""'''''''_''''''' _______ ''''''''''''''--.......... -------......... -- ............ - ........... ---... ................... ----- ............................................. ----.................................. 

Nov-BbICopw.Diss. 1 0.0031 0.0091 0.0021 I 0.0021 0.0041 0.0021 
ND"B6ICQPper,Total I 0.0051 0.0011 0.0071 I I 0.0191 0.1811 0.0461 
No,·Bb I Ethvlbenane I( 0.005:( O,OOSI! O.OOSI! 0.005 ( 0.005: ( D.OOSI( 0.0051 ( D.DOSI( O.OOSI 
Nov·86I lnd. Oiss. O.OOll( 0.0011 0.0021 I I 0.0031 0.0031 0.0011 
No,·B61leld.lotal I D.OO91( 0.00) I 0.0011 I 0.0331 0.0491 0.0181 
NO"B61 "aqneslul,Dis5. I( 0.010 I! O.IOOI( 0,1001 I 29.51 32.81 52.41 
No,-B6I Hangan!se,Dhs. II O.OlOI( 0.03011 0.0301 I 1.021 0,0211 1.981 
NO"B6I Hanqanese,lotal II 0.0301( 0.0101 ( 0.0301 ·1 1,551 1,131 2.191 
No,-86 I Kereulf,Oiss. 1(0.00041(0.00011(0.00041 (0,00041(0.00041(0.0004 I 
Nov-9b 1 ".,cu./, T.I .. 1(0.0004/(0.00011(0.00041 I (0.00041(0.00041(0.00041 
No,-8b I HelhvlmChloride I( O.OOSI( O.OOSI( O.OOSI( 0.005 ( 0.O051( 0.005 ( O.OOSI( O.OOSI( 0.0051 
Nodb I Nicktl. Om. I( 0.0011 O.OOII( 0,0011 I ( 0.0011 ( O,OOII( 0.0011 
No,.o6 I Nickel, 10111 I 0,0111 O.OOll 0,0101 I o.ml 0,1551 Q,OllI 

Ho,-8b INllllt.-Nitroqrn I 0.0211 I 0.0211 I 1,1&1 S.ell 0.02DI 

Nov-B6 I PCB 1212 I I I I I I I 
Hov·9bIPCBI249 I I I I I I 
Nw9& I PCB 1254 I I I I I I 
N.v·B6 1 PC91260 I I I I I I 
HO"BbI Potmiul.Diss. I( O.IOOI( O.IOOI( 0.1001 3.851 5.491 4.921 
Nov·Bb:Seleniul,Oiss. I( O,OOSI( O,OOSI! 0.0051 0.0051 0.05111 0.0051 
N.v-DbI Seleniul,TDlal I( D.OOSI(O.OOSOI( 0.0051 0,0051 0.0351 ( 0.0051 
Nov-B6ISilver,Dils. I( a.OOII( 0.0011( 0.0011 0.0011( 0.0011( 0.0011 
Nodb I Silver. Tolal I( 0.0011( O.OOII( 0.0011 0.0031 ( D.OOII( 0.0011 
No,-B6ISodiu •• Dl5s. I( 0.100 I! 0.100 I ( 0.1001 1 6.271 25.11 10.61 
N.;-86 I Su\lahs I( 10.01( D.OI! 10.01 I 96.51 43.01 3191 
Nov-96I 1etrarhlo.eth.nll I( O.OOSI( O.OOSI( O.OOSI( 0.0051 ( O.OOSI( O.OOSI( 0.0051 O.lll( 0.0051 
Nov-Bbl TOe I I I I I I I I 
No,-86I TDlue.e I( O.OOSI( 0.0051 ( O.OOSI( O.OOSI( O.OOSI( O.OOS/( 0.0051 ( a.ooSI( 0.0051 
Hov-66 I lrans 1.2-0Ichiorofthene I I( O.OOSI( 0.0051( O.ooSI( O.OOSI( O.MSI( 0.0051 0.191 0.341( O.oOSI 
Nov-B6I Trichlor.pthene I I( O.OOSI( O.OOSI( D.OOSI( O.OOSI( 0.0051 ( 0.0051 0.601 1,51 0.0091 
No,·96: IrichlorolluorO'flb.n! I I( O.OOSI( O.OOSI( O.ooSI( O.OOSI( 0.0051 ( 0.0051( O.OOSI( O,OOSI( 0.0051 
No,-B6I linc,Dlss, I I( O.OlOI( O.OlOI( 0.030: 1 I 0.1291 0,1721 1.861 
Nov-S6lhnc, Tolal I I( O.OlDI( 0,O31( O.OlOI I 1 I,n I 1."1 20.11 

::l;::::===::::::::::::::::;::il::e::e.::=::::::=====::;;=:"IU:::U::::!II':========:n::U:~==I::::=======:;=:==';\':;lU::==::::=====::==:=:::lI=;::======::==:=:tll=:r=~=:I •• * ••• t:=,*.I::===z:=:=====:e=:'1 
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APPENDIX :B 

ALPIlA:BETICAL SlOOIARY OF CONSTITUENTS DETECTED IN AT 
LEAST ONE SAMPLE FROM NIROP GROUND WATER ANALYSES 



• • 
A1Dtolb~tical Sumrv of Consitltuents Detected In II Lust One Sllpl' frol NIRDP Ground Water Chuical Analvses tlqlll 

Date IPa'ileter Il-S 11-0 I HC 12-9 I 2-D I He 13-S 13-0 I HC I H 14-0 14-PC 15-S IS-D 16-S 16-0 

Ocl-SJ I I,U-TrlChloroethane I ( 0.010 I ( 0.0101 ( 0.0101 ( 0.0101 ( 0.010 I ( 0,010 I ( UIOI ( 0.0101 ( 0,0101 ( 0.0101 ( 0.0101 ( 
Ap,B'II,I.Hmhlomthane I ( 0.010 I ( 0.010 ( 0.010 I ( 0.010 I ( 0,010 I ( 0.010 I ( 0,010 I ( 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I 
Ocl-B4: I,I.I-I,ichloroelhane I( 0.0101( 0.010 O.OIOIP 0.0101( 0.0101( 0.0101 ( 0.0101( D.OIOI( O.OIOIP 0.0101( 0.0101 
J.n-9511.1,l-Irichloroelhane I( O.OOSI( 0.005 0.0051P O.0051( 0.0051 ( 0.0051( D.OOSI( 0.0051 ( O,OOSI( O,OOSI( 0.0051 
Jun-9511.1.l-Irlchloroelhane I ( O.OOSI< 0.005 0.0051 0.00591 ( O.OOSI( O.ODSI( 0.0051( O.OOSI( 0.0051 ( 0.0051 ( O.OOSI( 

0.0101 ( 0.0101 
I( 0.0101 
I( 0.0101 
I( 0.005 

0.005 ( 0.005 

I 
I 
I 
I( 

( 0.0051 
I 

0.0051 
0.0051 

I( 
I( 
IP 
I( 

0.0271 
0.0991 
0.0191 
0.0051 
0.043 I ( 

Jan-B6 I 1,I,Hrictoloro~ttoane I I I I I I I I I 
Apr-B611,1.1-I,lchloloelhane I I I I I I I I I 
Nov-Sir: 1,I.Hmhloroethane I ( 0.005 I (0.005 0.005 I < 0.005 I ( 0,005 I ( 0.005 I ( 0,005 I (0.005 0,005 I ( 0.005 I ( 0.005 I < 0.005 0.005 
Ott-SJ: I,I-Dlehiolorlhane I( 0.0101( 0.010 0.0101! 0,0101 ( 0.0101( 0.0101 O.OIII( 0.010 0.0101 ( 0.0101( O.OIOI( 0.010 0.010 
Apr-B'II,I-Dlchlaroethane I( 0.0101 ( 0.010 0.0101( 0.0101 ( 0.0101 ( 0.0101 0,0261( 0,010 0,0101 ( 0.0101 ( 0.0101 0,010 
Orl-94: 1.I-Diehlorooth,n. I! O.OIOI( 0.010 0.0101( 0.0101 ( 0.0101( 0.0101 ( 0.0101 ( 0.010 0.0101 ( 0.0101< 0.0101 0.010 
Jan-B511.1-Dlehloroelhane I( D.OOSI( 0.005 O.OOSI( O.OOSI( O.OOSI( O.OOSI( O.OOSI( G.005 O.OOSI! O.OOSI( 0.0051 0.005 
Jun-9511.1-Dichlo,oelhane I( O.OOSI( G.0051( G.0051( O.OOSI( 0.0051 ( O.OOSI< O.OOSI( 0.005 0.0051 ( O.OOSI( 0.0051( 0.005 0.005 < 0,0051( 
Jan-B61I,I-Oichloroethan. I I I I I I I I I 

0.13 
0.010 
0,010 
0.010 
0.005 
0.005 

AW86I l.t-Dichlo,oelhm I I I I I I I I I 0.0051 
Nov-9ir I I,I-Dlchlo,oethane I ( 0.005 I < 0.005 I ( 0.005 I ( 0.005 I (0.005 0.005 I ( 0.005 I (0.005 0.005 I ( 0.005 I ( 0.005 I ( 0.005 (0.005 0.005 I 0.019 
Ocl-8JII.l-Dichloroelhm I( 0.0101 ( D.OIOI( 0.0101 ( 0.0101 ( 0.010 0.0101 ( 0.0101 ( 0.010 (O.OlOI( 0.0101 ( 0.0101! 0.0101( 0.010 I( 0.010 
Apr-B! I I.I-Oichlo,o~thene I ( 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I (0.010 0.010 I ( 0.010 I ( 0.010 I ( 0,010 I ( 0.010 I ( 0.010 I I ( 0.010 I ( 0.010 
Oet-9!I I.i-Dichloro.thm I( 0.0101( D.OIOI( 0.0101( 0.0101 ( 0.010 0.0101( 0.0101( 0.0101 ( 0.0101 ( 0.0101 ( 0.0101 I( 0.010 I( 0.010 
Jan-9S I I,I-Dlchlo,oelhen~ I ( 0.005 I ( 0.005 I ( 0,005 I ( 0.005 I (0.005 0.005 I ( 0.005 ( 0.005 I ( O,OO~ I ( 0.005 I ( 0.005 I I ( 0.005 I ( 0,005 

I 
( 

( 

Jun-9511.I-Dichloroethene I( O.OOSI( 0.0051 ( O.OOSI! G.OOSI( 0.005 O.oOSI( 0.005 ( 0.0051! O.OOSI( O.OOSI( 0.0051 ( O.OOSI( 0.005 ( O.OOSI( 0.005 ( 
Jan-Sb'I.I-Dichicroelhm I I I I I I I I I I I I , I 
Apr-S611.I-Dirhlo,oelhm I I I I I I I I I( 0,0051 I( 
Nov-B61I,I-Dlchloroethene I ( 0.0051 ( 0.0051 (o.m 0.0051 (0.005 0.0051 (0.005 0,0051 ( 0.0051 ( 0,0051 (0.005 0.005 I ( 0.0051 ( 0.005 ( 0.0051 ( 
No,-B6 I 2-8utanone I ( 0.010 I < 0.010 I (0.010 0.010 I (0.010 0.010 I (0.010 0.010 I ( 0.010 I ( 0.010 I (0.010 0.010 I ( 0.010 I ( 0.010 ( 0.010 I ( 
Nov-96lAlkllinltv llll 2111 234 5691 269 9.51 491 3021 2391 2121 25B 2311 '911 m 4561 
Hov-B6 I Arsenic. 0151. 1 ( 0.005 I ( 0.005 I ( 0.005 ( 0.005 I (0.005 0.005 I ( 0.005 ( 0.005 I ( 0.005 I ( 0.005 I (0.005 0.005 I ( 0.005 I ( 0.005 ( 0.005 I ( 
Oct-BlIArsenic,lotai I I I I I I I I I I 
Apr-S! I Arlenic, lotal 0.008 I < 0.005 I ( 0.005 < 0.005 I ( 0.005 I ( O.OOS I < 0.005 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I ( 0.005 I 0.005 I 
Ocl-B4IA,senlc,Iotat I I I I I I I I I I 
Jan-OS 1 Ar<enic. lolal I I I I I I I I I 
Jun-85I Amnic,lotal I I I I I I I I I 
Jan-86 I Amnlc, Iotal I I I I I I I I I 

0.005 

0.005 
0.005 

0.005 ( 
I( 

0.0051 
O.OOSI( 

I 
I 
I 
I 

O.OOSI( 
I( 

0.0051 
0,0051 ( 
0,0101( 

2601 
~.005 I ( 

I 

Apr-96 I Arsenic, lotal I I I I I I I I I 
NoY86 I A"enic. Tolal I I I( 0.005 I I I I I I I 
"ov-86 I 9ariu., Olss O.OBO I 0.040 I O.IIY 0.105 I 0.075 I 0.051 I 0.165 0.074 I 0.034 I 0.059 I 0.099 I 0.093 I 0.061 I O.OBO 0.077 I 0.092 I 
Nov-B6IBa/IUI. Tolal I I I I I 0,OB9 I I I I I I I 
Oct-83 I Smenr I P 0.010 I 0.011 I 0.021 I P 0.010 I P 0.010 I ( 0.010: P 0.010 I P 0.010 I 0.014 I ( 0.010 I P 0.010 I P 0.010 I ( 0.010 I I P 0.010 I I 
Apr-B4 I Benzene I ( 0.0101( G.OIOI( 0.0101 ( 0.0101 ( 0.0101( 0,0101 ( 0.0101( 0.0101 0.0141( 0.0101( 0.0101 I( 0.0101 I( 0.0101 I 
Ocl-B'IBenlent I( 0.0101 ( 0.0101 ( 0,0101 ( 0.0101 ( 0,0101( O.OIOI( 0,0101( 0,0101 ( 0.0101( 0.0101! 0.0101 1< 0.0101 I( 0.0101 I 
Jan-9SI Bmene IP 0.0051P 0,0051P 0.0051f O.OOSI( 0.0051 0.023 If 0.0051P 0,0051P 0.0051 0.006l1P O.OOSI I 0.00591 I 0.0101 I 
Jun-85I S.nlene I( O.OOSI( 0.0051( 0.0051 ( 0.0051( O.OOSI( G.0051( 0.0051( O.OOSI( 0.0051 ( a.OOSI( 0.0051( 0.0051 ( 0.0051 ( 0.0051( 0.0051( 0.0051 ( 
Jan-a6 I Denzen. I 1 I I I I I I I I I I I I( 
Apr-9618.nme I I I I I I I I I( 0.0051 I( 0_0051 
Nov-BblBmene I( 0.0051 ( O.OOSI( O.OOSI( 0.0051( O.OOSI( 0.0051 ( O.OOSI( 0.0051 ( O.OOSI( 0.005 (O.OOSI( O.OOSI( O.OOSI( O.OOSI( 0.0051( 0.0051 ( 
Ocl-9J I Bis(2elhvlhflvIlPhlhalal.1 I I I I I I I I I I I I I I I 
Apr-O"SII(2elhylhmllPhihahlel 0.0191( 0.0101 ( 0.0101 0.0841 0.0841 O.OlOI 0.141 0.0581 0.0231 0.018 0.0731 I 0.0161 I 0.221 I 
Ocl-94 I BIs(2.lhylhe;yllPhthahhl 0.002 I ( 0.002 I ( 0.012 I ( 0.002 I 0.003 I 0.005 I 0.009 I 0.004 I 0.008 I 0.003 0.004 I I 0.011 I I 0.005 I I 
Jan-85: Bllf2'lhylhelvllPhlhlllftl (0.000011 (0.000011 0.000071 (0.000011 (0.000011 (0.000011 (0.000011 (0.000011 (0.00001 I (0.00001 (0.00001 I I (0.000011 I (0.00001 I I 
Jun-95 I BiI12.lhylhr,yIlPhihilalel ( 0.005 I ( 0.005 I (0.00001 I 0.0039 I 0.0032 I (0.00001 I 0.0036 I 0.00'9 I 0.00/3 I 0.0047 0.0030 I 0.0059 I 0.0026 I 0.0036 I 0.00062 I 0.0030 I 
Jan-B61 Bhl2elhylhmllPhthahlti I I I I I I I I I I I I I I I 
Apr-B6I 8isl2elhvlhextIJPhthaiatei I I I I I I I I I I I I I I 
Nov-B6: Bi512elhvlheryllPhlhahte! I I I I I I I I I I I I I I I 
Noy-9bI tadiIUI,Dlss. 1(0.0001 I 0.00011 0.00081 0.OOD61 (0.0001 I C.ODOSI O.OOOlI O.DOO4I 0.00051 0.0006 0.00021 0.00051 0.00091(0.0001 I 0.00041(0.00011 

( mns not delecled uslnq delection lilll ShOMO; P mnl prmnt but beloN detection Ihill IS mns insufficient mph Plq, I 

1254.01 

7-S 

I 
I 
I 
I 

0,0051 
0.00h51 

0.00511 

0,005 
O.OOS 

0.005 

0.005 
6.O0~ I 

I 
0,0051 
0.0101 

5331 
0.0051 

I 

I 
I 
I 

'I 
I 
I 

0.0601 
I 
I 
I 
I 
I 

0.0051 
0.0051 

I 
0.0051 

I 
I 
I 
I 

0.000911 
I 
1 
I 

0.00091 
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Alp~ob~tiCiI SUliary 01 ~O •• ltit.f.t5 O.hchd In .t lusl On. Saoplt frol NIROP Ground M,ter thelical Ana'V5" ,",/11 1254.01 

D.1e ; Par!ll~lpr I 1-5 I \-0 I 1-1'£ ; 2-5 1 2-D 1 2-PC 1 1-5 1 3-~ 1 HC I 4-5 I 4-0 1 4-PC 1 H I B 1 6-5 I 6-0 I 1-5 
-~ ---------_.- -- .----------------------_ ........... _----- ......... -----------------------_ .. _--_ .............. -......... --- .. -----------------_ ........ _ ..................... ----_ .. ----------------------------_ .... _-----... -------.... -----------------------_ ........ ------_ .... 
Od-91: [Od •• UI, Total 0.00851 0.00611 0.0024 I 0.00131 0.00311 0.00141 0.00161 0.0033 I 0.0013 1 0.00191 0.00291 0.00141 0.0068 I 0.00621 1 
Apr-91 I C.dli •• , 10131 0.00161 0.0033 1 0.0011 I 0.0041' 0.0014 , 0.0032 I 0.0010 I 0.00lt I 0.0092 I 0.00211 0.0015 I I 0.00111 0.0011 I I 

OclB41Cadliul.lolaJ I I I I I , I I I I , I I I I 

Jan-BS1[odl,,".lotal 1 1 I I I I I 1 I 1 I I 1 t 
Jun-SS: C.dll ••• lolal I I I I I I I I I I 1 1 I I I 

Jan-96:C.d.i ••• lolal I I I I I I I I I I I I I 

Apr-ab: Codlju •• lolal I I 1 I 1 1 1 I I I I I 

Nn,-9b:C.dllul.lotaJ I I 1 I I 1 0.00" I I I I 1 I I I 1 I 

No,,-86: Calciul, Dis5. 101 I 86.01 BI.SI 1691 liD: 21.1 : 1511 115 I 1101 64.91 99.11 90.41 IB&I 1111 H51 102 2161 

50,-861 COleiul, tohl I I I 1691 I I I 1 I 1 I I I 

HDv-B6lChloride 19.51 30.91 58.41 4.51 41.11 59.71 4.BI 22.61 31.71 4.21 12.6\ 15.61 50.0 I 3.21 12.11 12.5 IB.11 

Od-B31 ChiorolDrt :( O.OIOI( 0.0101 ( O.OIOIP 0.0101 ( O.OIO:P 0.010: ( 0.010 I ( 0.010 I P 0.010 I P 0.010 I ( 0.010 I ( 0.0101 ( 0.0101 I( 0.010 I I I 

Apr-St:thloroIDro :( 0.010 I ( 0.010 I ( 0.0101( 0.0101 ( 0.0101< 0.010:( 0.010 I ( 0.0101 ( 0.010 I ( 0.010 I ( 0.0101 I( 0.0101 I( 0.0101 I I 

Det-BII Cblorolorl :( 0.010 1 ( 0.0101 ( 0.010 I ( 0.0101 ( 0.0101( 0.010 I ( 0.010 I ( 0.010 I ( 0.0101( 0.010 I ( 0.010 I Ie 0.010 I I( 0.0101 1 

Ja.-BS:Chlorolora I( 0.0051 ( 0.0051 ( 0.OO51( O.OOSI( O.0051( 0.0051 ( O.OOSI( O.OOSI( O.OOSI( 0.0051 ( 0.005 I I( 0.0051 I( 0.0051 I I 

Jun-B5 ChlnTOlo,. I 0.0014 1 0.0026 I ( O.OOSI( O.OOSI( 0.0051 ( 0.0051 ( 0.005 1 ! 0.005 I ( 0.005 I ( 0.005 I ( 0.0051< 0.005 I ( 0.005 I ! D.D051! 0.005 I ( O.OOSI( 0.005 I 

Jan-B6 ChiDrolorl I I I I I I I I I I I I I I( 0.0051 

Apr-B. CMOTOloT. I I I I I I 1 I! 0.0051 I( 0.0051 I 

HDV-B' ChiDrolori I( D.OOSI! O.OOSI( 0.0051 ( O.OOS: ( O.OOS:( G.OOSI( O.OOSI( 0.0051 ( 0.005 I ( O.OOSI( 0.005 I < O.OOSI( O.OOS I ( MOSI( 0.0051 ( 0.005:( 0.005 I 

Noy-B6 throaiul.Dis!. 0.005: 0.002: 0.0021 0.003 I 0.001 I 0.002 I 0.0031 0.001 I 0.0021 0.0021 0.001 I! 0.001 I 0.0021 e.o021( O.OOII( 0.001 I 0.002 1 

Ort-al Chroliul.Tolal 0.0311 0.003 : 0.011 0.0511 0.001 I 0.0071 0.020 I 0.0081 0.0011 0.01l1 0.0051 0.0011 0.013 I I 0.0101 I 1 

Apr-BI Cbroliul,lotd 0.011 1 0.0011 0.014 0.029 I o.oOSI 0.0061 0.0111 0.02S I 0.019 I 0.0091 0.0091 I 0.0061 I 0.0211 I 

Oel-94 Ch'.liul.lotai I I I I I I I I I I I I I I 

J •• -B5 Chr.liul,lotal I I I 1 1 I I I I I 

Jun-8S thraliul,talai I I I I I I I I I I I I 

J •• -96 ChT •• iu., Total I I I I I I I I I I I I 

Apr-Bb. thr.llul.lohl I I I I I I 1 I I I I I 

Nov-all: £hroliUl, Totl1 I I I 0.0091 I I I I I I I I 
0.t-B3 I [i~ 1.2-0iehloroeth •• f I I I I I t 1 I I I I I I 

Apr-BI: Ch 1.2-0ichloroelb.n. I( 0.010 1 ( 0.010 I ( 0.010 ( 0.010 I ( 0.010:( 0.0101 0.076 I ( 0.010 I ( 0.010 I ( 0.010 I ( 0.0101 I( 0.010 I I 0.151 

Urt-BI I [i~ 1.2-Diehlor •• tb ••• I( O.OIOI( 0.0101 ( 0.010 ( 0.010 I ( 0.010 I 0.024 : 0.081 I ( 0.010 I P O.OIOI( 0.010 I ( 0.010 I I( 0.0101 I 0.0111 

Jan-BS: tis 1.2-Dichloro.th ••• I I I I I I I I I I I I 
Jun-85 I [i. 1,2-Dithlnro.tbf.e I I I I I I I I I I I I I I 

J •• -96 I ti5 1.2-DitbJoro.th ••• I I I I I I I I 1 I I I I 1 

Apr-86ICisl.2-Dichlor •• the •• I I I I I I I I I I I I I I 

Moy-86: Cis 1,2-Dichl.r •• lbe •• I( 0.005 I ( O.OOSI( 0.0051 ( 0.005 I ( 0.005: ( 0.0051 0.29 I ( 0.005 I ( 0.005 I ( 0.005 0.0051 ( 0.005 1 ( 0.005 I ( 0.0051 D.SSI( 0.005 ( 0.005 

Mo,-96 I C.pp ... Diss. 0.004 I ( 0.0011 0.005 I o.ooal( 0.0011 0.003: 0.0031 0.006 I 0.001 I 0.009 0.001 I 0.002 I D.0041( D.OOII( 0.0011 0.009 0.0031 

Oet-9l:Copp ... lataJ 0.0541 0.0101 0.001 I o.m J 0.021 I 0.0121 0.0911 0.0111 0.011 I 0.021 0.0121 ( 0.001 I 0.040 I I 0.0821 1 

Apr-BI I Copper. lolal 0.019 I 0.0561 0.0111 0.0601 0.0291 0.019 I 0.02& I 0.053 I 0.0311 0.0\1 0.056 I I 0.018 I I 0.023 : I 

Oet-S':Copp .. ,lotal I I I I I I I I I 1 I I I I 

Jan-SS: Cappo<. Total I I I I I I I I I I I 

Jun-BS:Copp .. ,IQIaI I I I I I I I I I I 

Jan-B6lCopper,lolai I I I I I I I 1 I I I 

Apr-B6ICopp.r,lolal I I I I I I I I I I I 

Hoy-B. I Copper. lolal I I 0.0241 I I I 1 I 

O<l-BlIElhvlben ... e I( 0.010 I ( 0.0101 ( 0.010 I ( 0.0101( O.OIOI( 0.010 I 0.03ll! 0.010 I ( 0.010 I ( 0.010 ( 0.0101( 0.010 I ( UIO I I( 0.0101 I 

Apr-94 I Ethvlbenlf." I( 0.010 I ! 0.010 I ( 0.0101 ( 0.010 I ( 0.010 I ( 0.010 I 0.0291( 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I I( 0.010 I I( 0.0101 I 

Dct-84 1 Ethvlb.nlfne I( 0.010 I ( 0.0101 ( 0.010 I ( 0.010 I ( 0.0101! 0.010: P O.OIOI! 0.010 I ( 0.010 I ( G.OIOI( 0.0101 I( 0.0101 I( 0.0101 I 

J.n-9S:Eth,lbe.,. •• I( 0.0051 ( 0.005 I ( O.OO~ I ( 0.&05 I ( 0.005 I ( 0.0051 ( 0.005 I ( 0.0051 ( 0.005 I ( O.OO~ I ( O.DO~ I Ie 0.0051 1( O.OOSI I 

Jun-S5: Hhylbe.,.ne I( 0.005 I ( 0.005l( 0.005 I ( 0.005 I ( 0.005 I ( O.OOSI( G.ODSI( 0.005 I ( 0.005 I ( 0.005 I (; G.OGSI( 0.005 I ( D.O05 I ( G.GOSI( 0.OO51! 0.005 I ( 0.0051 

J.n-86:Ethvlben.en. I I I I I I I I I I I I I I( 0.0051 

Apr-B61 Hb,lbenane I I I I I I I I I I I( 0.00'1 I( 0.0051 I 

Nov-Bb:Elb,lben,.n. I( 0.005 I < O.OOSI( 0.005 I ( 0.005 I ( G.OOSI! O.OOSI( O.OOSI( 0.005 I ( 0.005 I ( O.OOSI! O.OOSI! 0.0051( 0.0051 ( '.OOSI( 0.0051 ( 0.005 I < 0.0051 

No ... ~9~ ~ lud t Dis,_ I( 0.001 I ( 0.0011 0.0021 0.0011( 0.001 I 0.0031 0.002 I ( 0.001 I 0.001 I ( 0.001 I ( G.OOI I ( 0.001 I ( 0.001 I ( 0.0011 0.002 I O.OOll 0.0021 

( .... , not delfct.d "!inQ d.toction liln ~ho •• ; P luns ,resent but bolo. detection Ihitl IS ••• n. IMuflichn! 5uph Plqe2 21-Apr-B7 
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Alphabetical SUllar, 01 Consililuenh Detected in at lmt One Suplt FrDI NIROP Ground Wahr Chnical Analyses Ilg/ll 1254.01 

Oace lPardieler : )-5 11-0 I I-PC 12-5 12-0 1 He I l-S 13-D 1 HC 14-S 14-0 14-PC 15-S 15-D 16-5 16-0 17-S 
----_ ........ ---- ...... ---_ .... -.. -----_ ................. ---_ .... -................ ----....................... _-- .................. --_ ........ -............ _---_ .. --..... __ .... ----_ .......... _ ......... __ ...... __ ................ ---_ .......................... ----.......... --.... _----_ .. __ ............... ,.. ... ----.......... --.. -.......... ---_ ....................... ---_ ...... ... 
Ocl-8lllead.Tolal 
Apr 04 I l .. d. Total 
OcH4llead,IDtal 
J~n-B5 : lud, lotal 
Jun-aS: Lead. lolal 
Jan-Ob I lead. Tolal 
Apr-a6 I lead. loial 
Mo,-9b ILead.TDI&t 
No,-a6Ina9nesiul.Oiss. 
Nov-8bI Hanqanese.Diss. 
Ocl-031nanganese.lotal 
Apr-B4 lnanganese, rDlaI 
Oct-04 I Hanganm, lotal 
Jar,-BSI nanganm, Iotal 
Jun-aSlnangantle.lotal 
Jan-BbIHang.me,lotal 
Apr-86 I Hanganm. Iota I 
NDV-Bb I Hanqaneu, lolal 
Nov-86 I Hmury. OiS5. 
Ocl-Ol I Hercury, Total 
Apr-B4IHmury,Tolal 
Dcl-81lHercury,Tolal 
Jan-BSIHertury,Tohl 
Jun-BSIHmury,Tohl 
Ja.-8b l"er,ur,.lotal 
Apr-06 I ft,rcu" , TDtal 
Ho~-96 I "errur" lotal 
Oct-OllHelhvleneChloride 
Apr-B4; Helhyhne Chloride 
Ocl-B4lftelhyleneChioride 
Jan-OS I "elhyleneChIDrid. 
Jun-OSIHelhylmChlaride 
Jan-06I Helh,lmChlorid. 
Apr-e6 :H.thyleneChlaridt 
Nav-B6lHelhvleneChlarldl 
Nov-Bb I Nichl, DI5~. 

Ocl-83 I Nickel, Tolil 
Apr-B4INickel,lolal 
Oct-04 I Nitkel. Tolal 
Jan-85 I Mict.l. Total 
Jun-GSINickel,lolal 
Jan-ObINic\el.IDlal 
Apr-8! I Nickel. Total 
Noy-06INlckel,Tolal 
Hov-86INitril,-Hltroqen 
Ocl-93 I PCB 1112 
Apr-B4IPCDI242 
Oct-84 I PCB 1142 
Jan-OS I PCDI212 
Jun-aSlfCDIl42 
Jan-B61PC81l12 
Apr-BbIPCBlm 
N~v-S6 I PCB 1212 
Ocl-Sl I PCB 1249 

0.0351 O.0351( 0.0011 O.ml 0.0251 0.0031 0.0011 0.0251 0.0011 0.0211 0.01l1 0.0021 0.0181 I 
0.014 I 0.019 I 0.110 I 0.019 I 0.001 I 0.015 I 0.010 I 0.017 I 0.046 I 0.019 I 0.044 I I 0.008 I I 
0.0911 0.0131 0.0901 0.1191 0.0111 0.0291 0.0611 0.0101 o.ml 0.05BI 0.0321 I 0.0171 1 
0.037 I 0_041 I 0.059 I 0.003 1 0.010 I 0.011 I 0.035 1 0.024 I 0_015 I 0.020 I 0.018 I I 0.022 I I 
0.010 I 0.OS4 O.OIB I 0.293 I 0.021 1 0.039 I 0.026 I 0.015 1 D.OIl o.oe4 I 0.029 I 0.026 I 0.022 I 0.166 I 

I I I I I I I I 1 I I I 
I 1 I I I I I I I I 0.0611 
I I I I I 0.17l1 I I I I I 1 

20.21 38.B 45.01 lUI 51,61 10.71 30.11 43.51 54.9 21.51 48.4 I 45.91 41.51 61.11 
1.011 0.090 0.0461 0.1981 o.ml 0.0021 1.041 0.016/ 0.052 0.0051 0.362/ 0.2101 0.5931 0.1001 
1.991 0.152 0.0011 6.5BI 0.0941 0.0271 1.781 0.015 0.016 0.4161 0.0931 0.39SI 2.141 I 

I I I I I I I 1 I 
UBI 0.095 0.1151 1.091 0.3681 0.2931 2.121 0.100 0.109 0.4301 0.231/ I 2.lll / 
1.161 0.064 0.1051 1.401 0.3141 0.3471 1.121 0.099 0.102 0.3211 0.3621 I 3.861 / 
I.IS I O.OU 0.844 I 6.90 I 0.516 I o.m I 3.16 I 0.091 0,139 I.S1 I 0.093 1 0.124 I 4.09 I 0.312 I 

I I I I I I I I I I 
I 1 I I I I I I o.ml 

I I I 1.561 I I I I I 
1(0.00041(0.0004 (0.00041(0.00041(0.00041(0.0001 1(0.00041(0.0004 (0.00041(0.0004/(0.00041(0.00041(0.00041(0.0001 

I 1 I I I I I I I 
1(0.00041(0.00041(0.00041(0.00151(0.00041 O.OOOBI 0.00131(0.0004 (0.00011 0.00071 0.0001 /(0.00011 

I I I I 1 I I I I I 
I I I I I I I I I 

I I I I I I I I 
I I I I 1 I I 

I I I I I I I I 
I I I I 1(0.00041 I I I I I 

1 P 0.010 I P 0.010 I ( 0.010 I 41.0 I 0.011 I 6.0 I 0.010 I 0.030 I 0.011 I 0.90 I ( 0.010 P 0.010 I ( 0.010 I 
I( 0.0101 ( 0.0101 0.0221( 0.0101 0.0101 0.0211 O.Obll( 0.0101 0.1I1( 0.0101 0.013 I( 0.0101 
1< 0.0/0 I 0.062 I ( 0.0101 0.029 I P 0.010/ 0.20 I 0.11 I P 0.010 I 0.012 I 0.01l I 0.44 0.029 I 

0.1421 
0.0221 
0.221 r 
0.0231 
0.2941 

1 
I 
I 

39.41 
0.5641 
6.511 

1 

2.311 
1.4~ 
4.28 

(0.0004 

o.oOOB 

I 
I 
1 

I I 
0.0l61 0.0091 

1 0./011 
o.ml 1 

I • I 
41.61 27.31 

0,1301 1.011 
I I 
I 1 
I I 
I I 

0.3611 27.501 
I 9.101 

0.5031 I 
I I 

(0.00041 (0.00041 
I 
I 
I 
I 
I 
I 
I 

I 0.101' O.lIIP O.OOSIP 0.0051 0.811 0.0121 0.00611(0.00051 0.00651 0.06S I PO.0005 I O.OIlI 
I( O.OOSI( 0.0051 0.161 0.00511( O.OoSI( 0.0051 0.0251 ( O.OOSI( O.OOSI( O.OOSI( 0.005 0.0191 ( D.OOSI( 

I 
O.OOSI( 

I 
I 

0.0101 
0.0101 
0.0701 
0.0261 
0.0051 ( 

I 
I( 

O.OOSI( 

I 
1 
I 
I 

0.0051 ( 

I 
1 

I 
I 
I 
I 
I 
I 
1 

0.0051 
0.0051 

I 
0.0051 
0.0721 

I 

I 1 I I I / I I / / I I 
/ I / I I I I I I I I I( 
I 0.0131 ( D.OO'/! 0.0051 ( O.OOSI( 0.0051 ( 0.0051 ( O.OOSI! O.OOSI( O.OOSI! O.OOSI( 0.005 ( O.OOSI( 0.0051 ( 

0.0091 O.0031( 0.0011 0.0051 0.0021 O.OOll( 0.0011 O.OOll( 0.00/1 0.0091 ( 0.0011 0.0141 0.0Il/( 
I I I I I I I I I I I I I 

0.024 I O.Oll O.OOB 1 0.107 I 0.053 I 0.005 I 0.022 I 0.01 I 0.018 I 0.0171 0.006 I I 0.018 I 
I 1 I I I I I I 
I I I I I I I 
I I 1 I I I I 
I I I I I I I 
I I I I I I I 

I 0.0181 I I I I 
I 0.209 I 1.11 I 0.160 I 1.11 I I 0,060 I 6.5b I 0.106 I 2.6~ I 

1 ( 0.0001 I ( 0.0001 I ( 0.0001 I ( 0.0001 I (0.0001 (0.0001 I ( 0.0001 I ( 0.0001 1 ( 0.0001 I ( 0.0001 I (0.000/ (0.0001 I ( 0_0001 I 
1(0.00021(0.00021(0.00021(0.00021(0.0002 (0.00021(0.00021(0.00021(0.00021(0.00021(0.0002 1(0.00021 
I 0.0005 I 0.0002 1 O.OOOl I ( 0.0002 I ( 0.0002 0.0005 I ( 0.0002 I 0.0002 I 0.0001 I 0.0002 I ( 0.0002 I 0.0004 I 
1(0.00021(0.00021(0.00021(0.00021(0.0002 (0.00021(0.00021(0.00021(0.00021(0.00021(0.0002 1(0.00021 

I 
0.0051 
O.OOSI( 
0.0011 

I 
I 
I 
I 
1 
I 

n.ml 
I 

0.0481 
I 
I 
I 
I 
I 

I ( 
0.0051 
O.OOSI( 
0.0431 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I I 
I 0.0361 3.291 

(0.00011 1 I 
(0.00021 I I 

0.00021 I I 
(0.00021 I I 

1(0.00021(0.00021(0.00021(0.00021(0.0002 (0.00021(0.00021(0.00021(0.00021(0.00021(0.0002 (0.00021(0.00021(0.0002 (0.00021(0.00021<0.00021 
I 1(0.00021 I '1 I I I r I I I I I I 

I I I I I I I I I I 1(0.0002 1(0.00021 I 
I I I I 1 I I I I I I I I 1 I 

1(0.00011(0.00011(0.00011(0.00011(0.0001 (0.00011(0.00011(0.00011(0.00011(0.00011(0.00011(0.00011<0.00011 <0.00011 1 1 
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Alph.betml SUllaryc! Ccnsltituenh Detected in ,t lust One Sa.pleFrcl NIROP Grcund Wahr Cheaical Analvses l.g/ll 1251.01 

Datf IParmler 11-5 11-0 I I-PC 12-5 I 2-D I He 1 H 13-D I HC 14-5 11-0 I HC 15-S 15-D 16-5 16-0 11-5 
~~w_~w~_w __ w_w ___ w _________________ w _____________ .. ____ -------- .. ------ .. -- ... ----------- ....... --- .. ----........ -- ................................ --- ..... ----........ --.................. - ............. --.. - ..... -- ...... -- ........................ _ .................. - .............................. _ ................................. _ ............................ .. 

AprBIIPC81218 
oct-84 1 P[81219 
Jan-B5I PCBI24B 
Jun-BS: PCB 124B 
Jan-06 1 PCB illS 
Apr-86 I PCB 121B 
Mo..o6 :PC81249 
Oct-OJ :PC812S1 
Apr-04: PCB 1254 
Oel-BIIPC81254 
J.n-05:mIl54 
Jun-05 I PC91254 
J.n-B6:PCBlm 
Apr-06:PCBI254 
N.,-06I PCBIl54 
Ocl-Ol: PC8 1260 
Apr-BIIPC81260 
Oel-BIIPCBI260 
J.n-85 I P(9 1260 
Jun-B5I pcamo 
Jan-B6IPCBI26Q 
Apr-B6IPCa1260 
"D.-86:PC81260 
No.-B6 Potaniul.Diss. 
ND;-86 Seleniul.Oiss. 
M.,-96 Seteniu" Tot" 
H.,-96 Silver,Oiss. 
Ocl-03 Silver. Total 
Apr-81 Silver.lolal 
Ocl-BI Sil.er,lalal 
Jan-OS Silver. lola I 
Jun-85 Silver.lolal 
Jan·Bb Silm,lotal 
Apr-06 Silver.lolal 
Nnv·B6ISil.er.lalal 
Hov-8b: Sodiu •• Di5S. 
Hov-86: Sullates 
Olt·BllletmhIDr.lhm 
Apr·gl I hlracblortlhene 
Oll-B4 I htrlthlorelhne 
Jln-95I lelrachlorelhene 
Jun-85:letmhlorethene 
hn-Bblletmhlortthene 
Apr-B6: hlmhlorelhene 
Nn,-861Ielrachlorflhene 
Oll-03110C 
Apr-BI I IOC 
OII-B4I 10C 
Jan-OS I TOC 
Jun·BS: 10C 
Jan-86: IOC 
Apr-D6: lac 
Ho.-061 TOC 
Od-B31laluent 

:(0.00021(0.00021(0.00021(0.00021 (0.00021(0.00021 (0.00021(0.00021 0.00011(0.00021(0.0002 (0.00021 1(0.0002 
1(0.00011(0.00021(0.00021(0.00021(0.00021(0.00021(0.00021(0.00021 0.00021(0.00021(0.0002 (0.00021 1(0.0002 
1(0.00021 (0.00021 (0.00D21 (0.0001 I (0.0002 I (0.00021 (0.00021 (0.00021 ( 0.00021(0.00021(0.0002 (0.00021 1(0.0002 
1(0.00021(0.00021 (0.00021(0.00021(0.00021(0.00021(0.0002 (0.00021(0.00021(0.00021(0.0002 (0.0002 (0.00021(0.00021(0.0002 (0.0002 (0.0002 

I I I I I I I I (0.0002 
I I I I I I 1(0.00021 (0.0002 
I I I I I I I I I 

: (0.00151(0.00011(0.00011(0.00011(0.00011(0.0001 1(0.0001 (0.00011(0.00011(0.00011(0.0001 (Q.OOOI (0.00011 1(0.0001 
1<0.0002:(0.00021(0.00021(0.0002:<0.00021(0.00021(0.0002 (0.00021(0.00021(0.00021(0.0002 (0.00021 1(0.0002 
1(0.00021(0.00021 (0.00021(0.00021(0.00021(0.00021(0.0002 (0.00021(0.00021(0.00021(0.0002 (0.00021 1(0.0002 
: (0.00021 0.00051 0.00011 0.00111 0.00021 0.00051 0.0007 0.00011 0.00011 0.00011(0.0002 0.00021 1(0.0002 
1(0.00021(0.00021 (0.00021(0.00021(0.00021(0.00021(0.0002 (0.00021(0.00021(0.00021(0.00021(0.0002 (0.00021(0.00021(0.0002 

I I I I I I I I I I I 
(0.0002 (0.0002 

(0.0002 
I I I I I I I I I 1(0.00021 1(0.0002 

I I I I I I I I I I I I I 
I (0.00011(0.00011(0.00011(0.00011(0.00011(0.00011(0.000I (0.00011(0.00011(0.00011(0.00011(0.0001 (0.0001 I 1(0.00011 
1(0.00021(0.00021(0.00021(0.00021(0.00021(0.00021(0.0002 (0.00021(0.00021(0.00021(0.00021 (0.00021 1(0.00021 
1(0.00021(0.00021(0.00021(0.00021(0.00021(0.00021(0.0002 (0.00021 (0.00021(0.00021(0.00111 1(0.00021 1(0.00021 

I 
I 
I 
I 

I (0.00021(0.00021<0.00021(0.00021(0.00021(0.00021(0.0002 (0.00021(0.00021(0.00021(0.00021 1(0.00021 1(0.00021 I I 
\ ( 0.0002 I ( 0.0002 I ( 0.0002 I ( 0.0002 I ( M002 I ( 0.0002 I ( 0.0002 I ( 0.0002 I ( 0.00011 ( 0.0001 I ( 0.0002 I ( MD02 I ( 0.0002 I ( 0.0002 I ( 0.0001 I ( 0.0002 I ( 0.0002 \ 

I I I I I I I I I I I I I 1(0.0002' 
I I I I I I I I I I I 1(0.00021 I (0.00D2 I 
I I I I I I I I I I I I I I I I 

3.921 2.201 3.281 1.691 2.671 36.01 3.851 2.201 2.621 2.791 2.411 3.521 4,611 2.111 4.001 2.111 2.Ql 
I ( 0.005: ( O.OOSI< O.OOSI( O.OOSI( 0.0051 ( O.OOSI( D.OOSI( O.OOSI( O.OOSI( O.OOSI( O.OOSI( O.OOSI( 0.0051 ( G.OOSI( O.OOSI( O.OOSI( 0.005 

I I I 1(0.0051 I 1 1 I I I I I 
0.0051 0.0031 0.0021 ( 0.001 I! 0.0011( 0.0011( 0.0011( 0.001 I( MOII( O.OOII( 0.0011( 0.0011( 0.0011 o.o031( O.DOII( o.oOII( 0.001 

: ( 0.001 I( 0.0011 ( 0.0011( O.OOII( 0.001 ( 0.0011( 0.0011< 0.001 (0.0011( 0.0011( 0.0011( 0.0011 ( 0.0011 I( 0.0011 I 
I( O.OOII( O.ODII( 0.0011 ( O.OOII( 0.001 (o.oOII( MOII( 0.001 (0.0011 O.OOII( 0.0011 I( 0.0011 I( 0.0011 I 

I 
11.31 

I 11.51 
I ( 0.0101( 
I! 0.0101 ( 
I! 0.0101( 
I ( O.MSI( 
:( 0.0051( 
I I 

I 
I( 0.0051< 

22.91 
9.71 

I 
I 

IP 0.0101 

I 
I 
I 
I 
I 

5.851 
\291 

O.OIOIP 
0.0101( 
O.OlOI( 
O.OOSI( 
O.OOSI! 

I 
I 

0.0051 ( 
612.01 

2.71 
I 

12.91 
96.01 

0.010 I ( 
0.0101 ( 
0.0101( 
0.0051( 
D.OOSI( 

1 

5.99 
56.3 

0.010 
0.010 
0.010 
0.005 
0.005 

I I I I I I I I I I 
I I I I I I I I 
I I I I I I I I I 

6.06 
IBI 

0.010 
0.010 ( 
0.0101( 
O.OOSI( 
0.0051 ( 

I I 

ll.OI 
\l01 

0.010 I 
0.010 
0.010 
0.005 
0.005 

0.001 : 
1.Bll 
97.01 

0.0171 ( 
0.01l1( 
0.0101 ( 
O.OOSI( 
0.0051( 

I 

4.91 
203 

0.010 
0.010 
0.010 
0.005 
0.005 ( 

1 

I I I I I I I I 
I I I I I I I 
I I I I I I I I 

5.691 11.'1 U.SI 10.21 19.01 3.511 26.01 15.01 6.111 
3011 45.21 1491 95.QI 1921 1811 1721 1161 1181 

0.0101 ( 0.0101 ( O.OIDI( 0.0101 ( 0.0101 IP 0-0101 I I 
0.0101 ( 0.0101( 0.0101 I( 0.0101 I 0.0421 I I 
0.010 I ( 0.010 I ( 0.010 I I ( 0.010 I I 0.039 I I I 
O.OOSI( D.OOSI( 0.0051 I( 0.0051 I( 0.0051 I I 
O.OOSI( 0.0051 ( 0.0051 ( O.OOSI( O.OOSI( 0.0051 0.04SI( O.OOSI( 0.0051 

I I I 1 1 1 I I( MOSI 
I I I I( 0.0051 I( 0.0051 I I 

0.0051 ( 
51.0: 
9.91 IS 

0.0051 ( 0.0051 ( 0.005 
I 

O.OOSI( 
16.11 

I 
O.OOSI( O.OOSI( O.OOSI( O.OOSI( O.OOSI( O.OOSI( 0.0051 O.lOI( O.OOSI( O.OOSI 

57.01 1.81 15.9 
1.4 I 3.0 

I I 
I 

15.21 
1.51 
1.71 

I 
I 

6.61 10.11 30.71 2.31 649.01 I 21.61 I I 
1.21 9.11 1.01 I 13.51 I 11.21 I I 

I I I I I I I I I 
I I I I I I I I I 

1 I I I I I I 
I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I '1 I I 
I I I I I I I I I I I I I I I I 

0.012 I ( 0.010 I P 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I P 0.010 I ( 0.010 I ( 0.010 I I ( 0.010 I I I 

( lun! nol delected using dellctiDn lilit shown; , mn! present but below deledion Ihih IS IeIns Insu/liden! 5a1ph Pig! I 21-Apr-S7 
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Alphabftit.1 Sumryol ConsitiluentsOeiethd In ~t lust One S .. ple Frol NIRDP Sround Water ChniCiI Analym Ilg/lI 1254.01 

Dale :Paraoeler : I-S I 1-0 1 I-PC I 2-S I 2-D I 2-Pt I 3-S I 3-0 I HC I H I 4-D I HC I 5-S I SoD I 'oS I 6-0 7-S 
_ ... _ .... _____________________ .. ____ ..... _ .......... ____ ..... _ ............ ___ .... eo .............. __ ...................... ___ ...................... ____ ........ • ......... ___ .................. --... - ................ -------............. ----.... - ........ - ........ --....... - ............... -_ ...................... ----- ................... --_ ....... "' .......... --_ .................. ---_ ..... - .... 

Apr-SI: Toluene I( 0.0101( O.OIDI( 0.0101 ( O.OIDI( 0.0101( 0.0101 ( 0.0101 ( 0.0101 ( 0.0101 ( 0.0101 ( 0.0101 I( 0.0101 I( 0.0101 

0[1-84110Iulne I( O.OIOIP O.OIOIP 0.0101( 0.0101< D.OIOIP O.OlOtP D.OIOI! 0.010 I I 0.0101' O.OIOIP 0.010 II 0.0101 I( 0.0101 

Jan-BS:lolum IP 0.0051 0.00991 O.OIlIP O.OOSIP 0.0051 0.0201P 0.0051 0.00121 Mill! 0.0051 0.0061 I( 0.0051 I( 0.0051 I 

Jun-B511Dluene 1< O.OOSI( O.OOSI( 0.0051< 0.0051( O.OOSI( O.OOSI< 0.0051 ( 0.0051 0.00h51( O.OOSI< 0.005 O.OUI( o.OOSI( O.OOSI( O.OOSI( D.OOSI( 0.0051 

Jan-S6 :Iolulne I I I I I I I I 1 I( D.OOSI 

Apr-Bblloluene I I I I I I I I I I( 0.0051 I( 0.0051 

No,-S6110Iuene I( 0.0051 ( O.OOSI( O.OOSI( O.OOSI( O.OOSI( 0.0051 ( O.OOSI( O.OO5I( O.OO~ I ( O.OOSI( 0.005 O.OOSI( O.OOSI( 0.0051( O.OOSI< a.OOSI( 0.005 I 

Ocl--Bj: Iransl.2-0Ithloro.lhenel< O.OIOI( 0.0101< UIOI( 0.01011 0.010 I I 0.0101 0.0751 ( O.OIOI( 0.010 I ( 0.0101 ( 0.010 0.0101 ( 0.0101 I 0.0411 I I 

Apr-91IlransI.Hithloroethenel( 0.0101( 0.0101 ( 0.010 I ( MIOI( O.OIOI( 0.0101 0.0761 ( 0.0101 ( 0.0101 ( 0.0101 ( 0.010 I( 0.0101 I O.ISI I I 

Od-B4 11raros 1,2-0ichloro.thut I ( O.GIOI( 0.0101( O.OIOI( 0.010 I ( C.OIOIC 0.0101 0.09\ II 0.010 I ( O.OIOI( O.OIOI( 0.010 I( 0.0101 I 0.171 I I 

Jan-SSllransl.2-Diehlomlhml( O.OOSI( 0.OO51( O.OGSI( D.OOSI( 0.0051 ( 0.0051 0,11 ( 0.0051 ( O.OOSI( 0.0051 ( 0.005 II 0.0051 I( 0.0051 I I 

Jun-BS:lmsl,2-0ichloroelhenel( O.OOSI( O.OOSI( 0.0051 ( n.OOSI( D.OOSI( 0.0051 0.091 ( O.OOSI( O.OOSI( 0.0051( 0.005 ( O.OOSI( D.0051( 0.0051 D.0911( O.OOSI( 0.0051 

Jln-B611rln5l.Hichloroelhml I I I I I I I I I I I I( 0.0051 

Apr-Obllransl,2-0IChloroethene: I I I I I I I I I I I( 0.0051 I( 0.0051 I 

Nov-S611rml,2-0iehlorD.thml( O.OOSI( 0.0051 ( D.OOSI( 0.0051 ( O.OOSI( 0.0051 0.29 O.OOSI( 0.0051 ( O.OOSI< O.D051( 0.0051 ( 0.0051 ( O.OOSI O.5al( a.DOSI( 0.0051 

Oct-BlI lrichlomthm I( 0.0101( O.OICII 0.0101 O.UI( 0.0101 0.0621 2B.0 0.0101 O.OSIIP 0.0101 ( 0.0101 ( 0.0101 ( 0.0101 I 1.81 I I 

Apr-a4 1 trichloroethen. I( 0.0101( 0.0101 ( 0.0101 0.0691 ( 0.0101 0.0141 5.0 0.0231 O.OBlle 0.0101( 0.0101 I( 0.010 I I 0.941 I I 

Oet-94lTrichlomthtne I( 0.01011 0.010 I I 0.0101 0.06l1P 0.0101 0.0241 1.3 O.OUIP 0.0101( 0.0101 ( 0.0101 I( 0.0101 I 0.811 I I 

Jan-B5I Irichloroelhene I( 0.M51( D.OOSI! 0.0051 O.ObOIP 0.0051 0.0111 0.63 O.OI7IP O.OOSI( 0.0051( 0.0051 Ie O.OOSI IC 0.0051 I I 

Jun-SSllrichloroplh.ne I( O.OOSIC 0.0051 ( 0.0051 0.0691 0.0051 O.OOBll 0.62 D.OIII( O.OOSI( O.OOSI( O.OOSI( 0.0051 C O.OOSIC 0,0051 0.621 0.0061 0.151 

Jan-B6: Irichloroethen. I I I I I I I I r I I I I I I 0.\341 

Apr-86: Irichloroelh.ne I I I I I I I I I I I I( 0.0051 I o,oml I 

NDy-B6 I Iriehloro~thene I( O.OOSI( 0.0051 ( 0.0051 0.Ob5 I 0.00921 0.00531 0.8BI 0.0121( 0.0051 0.0191C O.M'I( 0.0051 ( 0.0051 ( 0.0051 3.81 0.0111 0.1l1 

Noy-e6 I lrichlorolluoroulhan. I( O.oOSI! O.OOSI! O.OOSI( O.OOSI( 0.0051 O.D011I( 0.0051< 0.D051( 0.OO51( O.O051( O.OOSI( 0.0051 ( O.OOSI( 0.0051 ( 0.005 I! O.OOSI( 0.0051 

No,-96 I line. Diss. I 0.1331 1.251 0.06SI O.BSI I O.LLOI( O.OlO: o.ml 0.&121 0.3571 0.634 I 0.4921 0.OB61 0.6011 0.6811 0.9091 0.B23 I 1.051 

Ocl-911/int, 10111 I 1.121 7.nSI( 0.051 3.991 MII( 0.051 3.UI 3.261( 0.051 1.691 2.OTI( 0.051 0.4061 I 1.371 I I 

Apr-DI I line, lolil 0.411 2.\51 0.3841 0.1551 0.9121 1.11 1 0.511 7.681 1.43/ 1.14/ 3.UI I 0.1571 I 1.311 I I 

Ocl-BI I linc. 10111 I.LBI 4.151 l.lll 3.141 0.4691 o.ml 3.391 0.9591 0.1251 6.201 0.9951 O.lSII I 26.61 I I 

Jan-BSI lint.lolal 0.5461 9.251 1.021 0.6821 4.011 0.2131 1.401 2.131 0.6861 1.311 1.111 I 0.6541 I 2.011 I I 

Jun-S5llinc,IDlil 0.2561 2.5\1 0.2341 1.571 1.111 0.1131 1.311 4.581 0.1361 3.7ll 0.1621 1.341 0.4191 6.02,1 l.411 2.301 1.161 

Jan-S.I linc.lolal I I I I I 1 I I I I I I I I I I 3.251 

Ap,.s6:linc, 10111 I I I I I I 1 I I I I I I 4.021 I 5.511 I 

No,-B61Iinc,lotal I I I I 1.521 I I I I I I I I I I 
::::=:====:::====::::=:=e:==::::::::====:t.:t:::::;:=;:=:::,::::=::===::;:;::;===============:.;#;=::::::::=#:::========::===:::===:::::=::::=:Il1:::==:::::::s====-=====z:::=eu: •• ::S:IE:Il=====:::;==:===::==;::=:::s::lII====;;=;l=.:aju::r;:t=::&::*.1.1C==:====:.;:======Il==;n;;;;;1:t::a=~=II=c:u:==;::=;n:== 
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Alph~bplj[iI Suturv of Consitilmts Dlhchd in .t lmt Dnr SlIplt frot HIROP Braund hhr Chlllnl Analyses 119/11 1251.01 

Olh :fll.letel i 7-D I 8-S I 9-0 1 90S I H I 10-S I II-S I 12-g I IN I "-S I 15-S I l&-S / /1-S I U-S I 19-5 I 20-S FHt-31 I 
~ ~ ... _ ••• _ ......... _ w .. ~ .. ~ ~~ .... ______ "' .. ____ ............ w _____ ................................ _____ .. __ ...... _ .................. ______ .......................... ___ --.................... - ........ ----.................................. --- .................................... ----................................... ---............................. --.... - ....................................... -- ...... 

Otl-alll,l.i-tmhloroethane , , I I / I I / I I( 0.0101 

Apr-94I I,I,I-Irichloroelh.ne / I I I I I I I( 0.0101 

DcI-a411.1.l-lmhloroethane I 1 / I I I I I I ( 0.0101 

Jao-BS:I,I,I-Irichlomthm I I I I I I / / / I ( 0,0051 

Jur.-SSII,I.Hrichloroethane 0.039: 0.391 :( 0.005:( 0.0051 I I I I I I 1 I( 0.0051 

Jan-a611,1,I-lrichloroethar,1 I 0.291 I( 0.0051( 0.0051 I I I I / I I f I 

Apr-B6:1,I,Hmhloroelhane I( 0.0051 I( 0.0051 I( 0.0051 I I( 0.0051 ( O.0051( 0.0051 ( O.oOSI( 0.0051 ( o.DOSI( 0.0051 ( O.OOSI( 0.0051 I 

Ho,-Obll.I.I-lrichloroelhaoe I( 0.0051 0.0191 ( 0.0051 0.121 O.OOabl( 0.0051 ( 0.0051 ( O.0051( O.ooSI( 0.0051 ( 0.0051 ( 0.0051 ( 0.0051 ( 0.0051 ( O.oOSI( 0.0051 ( 0.0051 

Ocl-Slll.l-Dichlorolthm I I I I I I I I I I I 0.0271 

Apr-S4 I I,I-Dichlorotlhar,e I I I I I I 0.0111 

Ocl-B411,I-Dichlorotlhane I I I I I I I IP 0.0101 

Jan-OS: I,I-Oichloroethane I I I I I I I I 0.0111 
Juo-BSII.I-OichlorDtlhane I( 0.0051 I 0.0661 I( 0.0051 ( 0.0051 I I I I I I O.OObll 
Jln-B6: I,I-Oichlorodhane I I O.Obll I( O.OOSI( 0.0051 I I I I I I I I 

Apr-Obl'.'-Dich'oroflhane I( 0.0051 I( 0.0051 I( 0.0051 I I( 0.0051 ( 0.005 0.005 0.005 ( 0.D051( 0.0051( O.OOSI( D.0051( O.OOSI I 
Noy-B611,I-Oichloroethane I( O.OOSI 0.00ll1( 0.0051 0.0l51( O.OOSI( 0.0051 ( 0.0051 ( O.OoSI( 0.005 0.005 O.OOS ( O.OOSI( O.OOSI( G.OO51( D.OOSI( 0.0051 D.Oonl 

Dcl-9lll.l-Dichloroelhene I I I I I I I I I I I I( 0.0101 

Apr-911I,I-Oichloroethene I I I I I I I I I I I( 0.0101 
Otl-94 I I.\-Oichlorotlhene I I I I I I I / I Ie 0.0101 
Jao-9SII.I-DichIOlDPlhene I I I I I I I I( O.OOS I 

Jun-OSll,t-Oichlomlhene I( 0.0051 0.00921 I( 0.0051 ( 0.0051 I I I I I I( 0.0051 
Jan-Obll,I-Dichloroelhm I I 0.00561 I( O.OOSI( 0.005: I I I I I I I 
Apr-0611.l-Dlchloroelhene I( 0.0051 I( 0.0051 I( 0.0051 I I( 0.0051 ( 0.005 0.005 0.005 0.0051 ( O.OO51( O.OOSI( O.OOSI( 0.0051 I 

Moy-a6 I I.I-Olchloroelhfn' I( D.0051( O.OOSI( O.OOSI( D.OOSI( O,OOSI( 0.0051 ( O.OOSI( O.OOSI( 0.005 0.005 0.005 O.OOSI( O.0051( 0.005/( O.OOSI( 0.0051 ( 0.0051 
Hov86IZ-S\,lInon! 1< 0.0101 ( 0.010 I ( 0.01011 G.OIDI( 0.010 I ( 0.0101 ( 0.0101 ( 0.0101 ( 0.010 0.010 0.010 O.OIOIC 0.0101< MIOI( 0.0101( 0.0101( 0.0101 
Nodb 1 Alhlinitv lOll 1691 2611 1361 3621 1931 4761 4111 m 303 471 3951 4581 3021 2bll 1901 5011 

NoY-S61 ArmlC.Diss. I( 0.0051 ( 0.0051 ( O.OOSI( O.OOSI( O.OOSI( O.OOSI( 0.0051 ( O.OOSI( 0.005 0.005 0.014 ( 0.0051 ( 0.0051( 0.0051 ( 0.0051 ( 0.0051 ( 0.0051 
Oct-83I Ats,"ic, lohl 1 I I I I I I I I I I I I I I 
Apr-SII Arslnic.Tolil I I I I I I I I I II 0.0051 

Ocl-S4I Arsonir.lotal I I I I I I I I 
Jin-SS 1 A","ic, lola I I I I I I I I I I I 

Jun-OSIArsenic.Tolal I I I I I I I I I 
Jln-06IAmnic,Total I I I I I I I I 
Apl-B6 I Arsenic. lolaJ I I I I I I I I 
No,-S6 I Amoic, Tolal I I 0.023: I I I I 0.0451 I I I I I 
No,-06190riu •• Oiss 0.1111 0.0121 0.0901 0.1091 O.Obll 0.0191 0.1061 0.0641 0.093 0,0931 o.ml 0.0691 0.0501 0.0951 0.032 0.0551 0,1281 
MD;-061 Ba,iu •• Tolal I I I 0.9B61 I I I I I 0.1721 I I I I 
Oct-93/Semn, I I I I I I I I I I I 0.0101 

Apr-SI 1 Benane I I I I I I / I II 0.0101 
Otl-BIIS/mo, I I I I I I I I I I( 0.0101 

Jan-OS I OeOllne I I I I I I I I I I I I 0.00691 

J"n-85 I Benzen~ I( 0.0051 I( 0.0051 I( O.OOSI( 0.0051 I I I I I I 1< 0.0051 

lin-06I Bemn. I I( 0.0051 I( 0.005 ( 0.0051 I I I I I I I I 

Apr-Db IOomlne I( 0.0051 I 0.00521 0.0051 ( 0.0051 ( 0.005 ( O.O051( O.OOSI( D.OOSI( O.OOSI( O.OOSI( 0.005 ( 0.0051 

Nov-SbI Deollne I( O.OOSI( 0.0051< O.OOSI( G.OOSI( O.OOS I ( 0.005 ( O.OO~ ( 0.DD51( 0.005 ( 0.0051 ( 0.0051 ( 0.0051 0.00651 ( 0.0051( 0.0051( 0.O051( 0.0051 

DcI-S3:BisI2.lh,lhmllPhlhaiahl I I I I I I I I I I I I 

Apr-BII Bisl2ethvlhmliPhthalilfi I I I I 1 1 I I I I I 0.0191 
Oct-BI / 8i'(2rlhrlhe~rIlPhth~htl: I I 1 1 I I I I I I I I 0.013 I 
J~n-S5 I BII12elhvlhuvllPhlhiiahi I I 1 I I I 1 I I I I I I 1<0.000011 
)un-85 I Oisl21thvlhmllPhlhihhl 1(0.000011 1(0.000011 I 0,00013 O.OOOBO I I I I I I I I 1(0.000011 

Jin-B6: 9isl2ethylhe.yllPhlhlhlel I I I I I I I I I I I I I I I 
Apr-Ob1 Bhl2ethylhllyllPhthaJaItl I I I I I I I I I I I I I I I 
Noy-a. I Bil12elhylhexvilPhlhdilei I I I I I I I I I I I I I I I 
Nov-B6ICldliul,Diss. I 0.00021 0.00091 0.00011 0.00061 0.00011 O.OOOb (0.0001 0.00101 0.0011 I 0.00211 0.00081 0.00101 0.00061 0.00051 0.00241 0.00091 0.00041 

....... J_l __ l.l~~ 11..1'. Ill ......... 1 ....... IU .. II'I",. t.s.nID PlIInlllo'" 2I-Apr-81 
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0,10 IParaleler 1 1-0 1 9-5 1 8-0 I 9-5 I 9-D : 10-5 1 II-S I 12-$ I 13-5 I II-S 1 \5-$ 1 16-5 I 11-$ I 18-5 1 19-5 1 20-5 I FItC-31 I 
.......... ~---- .... " .. ---_ .. -- ........ ------_ .............................. -----_ ................ - .......... ----_ ............................... ----_ ........................ ------_ .... "' ................... ...... _-_ .................................... ---_ .............................. _--_ ....... _ ................... -... -----.......... -...................... ------.................... ~ ... ---.. 
O[l-Bl ICadllul. Tolal I 1 1 1 1 1 1 I 0.0013 

Apr'B' le.doIUI. Tolil 1 1 I I I I I 1 I O.OO~I 

Otl-BI Itadliul. lotal I I I , , I J I I 

Jan·B5 I Cadilul. lohl I I I I 1 I I I I 

Jun-BS I Cadliul, lohl I I I I 1 I I 1 I 

Jan-BbI Cadllul, IDlaI I I I I I I I 1 I 

Ap,-Bb I Cadilul. 10111 1 I I I I I I I I 

Nov-B6 I [adolul, lohl I I 1 0.00341 I I I 1 0.01941 I I 1 

No,-Bb IC.ldul. Dill. III I 1311 m: \331 1221 (43: '59 ( 126 ( 1541 1901 1591 109 1701 m '6.01 66.01 20B 

No,-9b: talciul. IDhl 1 I 1511 I 1 I 2011 I I I 

NDV-Bb I [hlonde 16.0 5.9' 47.11 15.21 42.91 36.61 23.21 45.71 13.71 59.91 15.01 1.6 2UI 26.6 5 •• 61 15.31 12.9 

Oet-BlI Chloroforo 1 I I I 1 I I 1 I( 0.0101 

Apr-B4lChlorDfDrI I I I I 1 I I I I I I 0.0101 

Oet-BIIChlDrofori I I I I I I I I I I I I 0.0101 

J.n-BSI Chloroforo I I r I r r I I I I I I 0.D051 

Jun-BSIChlorofori I ( 0.0051 I( 0.005 I( 0.00511 0.0051 I I I I I I I I( 0.0051 

Jan-B6I Chlorolora I I I( 0.005 II O.OOSI( 0.0051 I I I I I 1 I I I 

Apr-DbIChlorofo" I( 0.005 I( 0.005: 0.0051 I II o.ml( O.OOSI( 0.OO51( O.OOSII O.OOSI( O.OOSI! 0.005 ( O.OOSI( 0.0051 1 

No,-S6I Chlorofor. I( 0.005 ( O.OOSI( O.OOSI! 0.005 0.0051( O.OOSI( 0.0051 ( 0.0051 ( O.0051( 0.OO51( O.0051( 0.0051 ( b.OOSI( 0.005 1 ( O.OOSI( O.OOSI( 0.0051 

Noy-BbI Chroliul,Oiss. I 0.002 0.0021 0.0021 0.003 0.0021 0.0011 0.00111 0,00111 o.oOII( 0.0011 0.0021 0.0011 0.0031 0.0021 0.0021 0.0011 0.0011 

Oct-BlIChrOliul,Total I I I I I I I I I I I I 0.0031 

Apr-BIIChroliul,Tolal I 1 I I I I I 1 I 0.0041 

Oel-B4:Chroliul,lotal I 1 I I I I I I 
Jan-BSI Chroliul,Tohl I I I I I I I I 

Jun-B5IChroliUl.lotal I I I I I I I I 

3,0-86: Chro.iul. Tolal I I I I I I I I I I 

Apr-Bb: Chro.hl.lohl I I 1 I I I I I I r I 

No.-86: Chroliul, Tohl I I 0.261 I I I I 0.011 I I I I I I 

Oct-BlICilt.2-0ichtoroflhene I I I I I I I I I 1 I I I 

Apr-B4 : CII I,l-Glchlorae/hent I I I I I I I I 1 I I 0.0961 

Ocl-94ICill.2-Dichiomthene I I I I I I r I I 1 I 0.2ll 

Jan-9S:Cisl,2-0ichloroelhone I I I I I I I I I I I 

Jun-BSICill.2-0Ichioroethene I 1 1 I I I I I I I I 

Jlo-B6:CisI.7-0iehloroelheot I I I I I I I I I I I 

Apr-abICisI,2-Dichloroethene I I I I I I I I I I I 

Ko,-a6 I Ci~ 1,2-0iehloroethene I( 0.0051 0.211 0.0481 0.341 0.0281 0.0361 0.022 ( O.OO~ I ( O.OOSI( O.OOSI( 0.OO51( 0.005 0.027, O.lll( 0.0051 ( 0.0051 0.111 

No,-86 I Copper. Oi~s. 0.0011 O.OOll 0.0021 0.0051 0.0021 0.0051 0.002 0.0021 0.0061 0.0021 0.0021 0.001 0.0031 0.0011 0.0011 0.0041 0.0021 

Oel-Bl: Copp", lohl r I I I I I I I I I I O.OOBI 

Apr-Ol I Copper, lotal I I I 1 I I I I 0.0321 

Ocl-BIICoPPH,Total I 1 I I I I I I I 

Jin-6S:Copper, Totll I I I I I I I I 

Jun-BS I CDpper, Total I I I I I I 

Jan-B6 ICopp", Tot!1 I I I I I I 

Apr-B6 I Copper, lotal I I I I I 

Nov-B6 I Copper, Total 0.371: I I 1 0.OB91 I 

Ocl-allEthylbenme I I I 1 I 1 0.211 

Apr-Bllm,lbenme I I I I I I I I 0.063: 

Ott-eI'Ethylbenme I I 1 I 1 I I I 0.0991 

hn-8S:mylbmene I I I I I I I 1 I( 0.0051 

Jun-aS I Ethylbenune ( 0.005 II 0.0051 I( 0.0051( 0.0051 I 1 I I 1 I 0.0161 

Jan-B6I E\hylbmene I( 0.0051 I( O.OOSI( 0.0051 I I I 1 I I 1 

Apr-BblEthylbenme I( 0.0051" 0.0051 I( 0.0051 I( 0.0051 ( 0.0051 ( O.OOSI( 0.0051( 0.0051 ( 0.00511 0.005 0.0051 ( 0.0051 1 

Hov-BbI Ethylbeome I( 0.OO51( 0.005 0.OO51( D.0051( 0.0051( 0.0051 ( 0.0051( 0.0051 ( 0.0051 ( O.OOSI( 0.0051 ( 0.0051 ( O.OOSI( 0.005 O.DOSI( O.OOSI< 0.0051 

Nol"96 I lud, Diss. I 0,00l1( 0.001 0.0021 0.0031 0.011 I 0.0051( 0.001 I 0.0011 0.0051 0.004 I 0.0011 0.003 I 0.005 I 0.004 0.0091 0.0011 0.0031 

i",",""'de,.rledusinodptutionlilitshovnIPlmspresentbutbeloMdeleetionlhilllSlPlnsinsuflltlentllJph Pa9t7 21-Apr-87 



• • • 
Alphabetical lunary 01 Consilituents Delarhd in It least One Sliple Frol "!ROP Ground Yater Chuical Analyses IlglIl 1251.01 

Dale : Parauhr : 7-D I 9-S : 8-0 : 9'S I H I 10-S : II-S I 12-5 I 13-9 I \4-5 : 15-5 I ,,-s I 11-5 I 18-5 I 19-5 I 20-5 I F"C-31 1 
.... -~ -~ ----~ --. --~ .. --.. '" -_ .. -----....... -............... ~ .. ----_ ....... -................ -----_ ... -......... -........ ---_ ........................ -- .. --_ .... --_ ............. ---........ ~ ..................... __ ......................... -.. --............................ ----_ ................ _ ................... --............................. ----_ ......... "' .... "' ....... -.................................... 
Ocl·811lead.Total I I I I I I 1 0.0\11 

~pr -81 I lead. Total I 1 I I I I I 0.0571 

Oct-B!: [ud. foldl I 1 I I I I I I 0.0301 

Jan-BS I lead. Inhl I I I I I 1 I I 0.0211 

JOn-OS: led.lolAl I 0.1511 0.0541 0.1091 0.0631 I I I I I I I I 0.0101 

Jan-8b : [Rid. foU! I I I 0.Ol51 I 0.0101 0.030 I I I I I I I I I I 

Apr·8b: Lead.lotal 0.0111 I 0.1121 1 0.0611 I 0.3661 0.0331 0.1011 0.051 I 0.013 I 0.0601 0.1201 0.0971 0.1521 I 

No,-b6ILead.lotal I I I 0.1141 I I I I I 0.1711 I I I I I I 

Hov-B6 I Ha9miu •• Disl. 52.11 33.01 54.91 33.01 1'.21 50.91 59.1 33.91 3b.91 33.81 53.11 29.01 51.91 51.11 IB.OI 17.21 53.41 

NDV-B6: "ang.nne, Diss. 0.4031 1.941 0.1001 0.0261 0.1421 1.591 0.003 1.201 1.'01 0.9161 1.961 1.041 0.3861 0.920 I 0.034/ 0.OB9/ 1.001 

Oct-93I "anganese.lotal I I I I I I I I I I I I I I 0.9511 

Apr-SI I Kang.nesf, loul / I I I I I I I I 
Ocl-B4Iftanganm.lolol I I I I I I I / I D.W: 

Jan-BSI Hanganese,lotal : I I I I I I I 0.5391 

Jon-BSIK,nganlu.lollI I 11.81 2.011 8.711 S.OO I I I I I I I I 0.941 

Jan-86I Kanganm,lohl I I 1.301 I 9.591 2.23 I I I I I I I I 

~pr-96: "anganm.lolil 0.6951 I 0.8831 I 0.5231 10.71 I.B91 0.512 2.121 1.641 1.461 1.381 0.6221 1.711 I 

Nov-86Iftanganese,IDtal I I I 2.S41 I I 2.461 I I / I I 

Nov-96 I Kmury. Oiss. 1(0.00011(0.00041(0.00011(0.00011(0.00041(0.00041(0.0004 (0.00041(0.00041(0.0001 (0.00041(0.00041(0.00041(0.00041(0.00041(0.00041(0.0004I' 

Oct-93 I "elcury, lolal I I I I I I I I I : 
Apr-BI I "mury. lolal I I I I I I I I 0.00121 

Ocl-91IKercury,lotal I I I I I I I I 
Jan-95 I Kercur/. lolal I I I I I I 

Jun-BSI Kercury,lolal I I I I I I I I 

Jan-96I ftercury. lolal I I I I I I I I I 1 

Apr-B6I Kmory,lotal I I I I I I I I I I I 1 

Nov-S6IKmory.lotal 1(0.0001/ I I I 1(0.0001 I I I I I I 

Ocl-R3 I "et~vlen. ~hlDride I I I I I I I I I I I I( 0.0101 

Apr-BI I "ethylene ~hloride I I I I I I I I I I I I( 0.0101 

Orl-94 I "elhylene Chloride I I I I I I I I I I I I I 0.121 
Jon-BS I Kelhv\enoChloride I I I I I I I I I I I I I I 0.03S1 

Jun-OSI HethvhneChloride I I( 0.0051 I( 0.0051 I( 0.0051 ( 0.0051 I I I I I I I I 0.0161 

Jan-9bl KethvleneChloride I I I I( 0.0051 I( O.OOS:< 0.0051 I I I I I I I I I I 
Apr-S6 I KethyleneChloride I( 0.0051 I( 0.0051 I( 0.0051 I I( 0.0051 ( O.OOSI( 0.0051 0.OO561( D.OOSI( O.OOSI( O.OOSI( 0.0051 ( 0.0051 I 

No~-96 I ".thyhne Chloride I( 0.0051( 0.0051 ( O.OOSI( 0.0051 ( O.OOSI( 0.0051 ( O.OOSI( D.0051( 0.0051 ( 0.D051( 0.D051( O.OOSI( O.OOSI( O.OOSI( O.OOSI( O.OOSI( O.OOSI 

No,-96INlckel,Oiss. I( 0.0011 0.051 ( O.OOII( 0.0011 0.0011 0.032 I 0.0041 0.0061 0.0131 0.OJ71( 0.0011 0.0051 O.OOll! 0.0011( 0.0011 0.004 I! 0.0011 

01t-83I Nickel.lotal I I I I I I I I I I 1 I I I I I I 

Apr-SIINiclel,Iotal I I I I I I I I I I I I 0.0031 

Oct-81lNlrkel,Total I I I I I I I I I I I I I 

J •• -95 I NiCkel, lo\>1 I I I I I I I I I I I I 

Jun-8S1Nirkel,lotal I I I I I I I I I I 
Jan-9b I Nickel, lolal I I I I 1 1 I I I I I I 
Apr-B6INItIPI,101a1 I I I I I I I I I I I I 

Hov-9bINiclfl,Iolal I I 0.3321 I I I I I 0.039 I I I I I I 
Ho;-B6INitraIP-Nitroqen 0.0311 1.69 0.0221 3.921 0.2211 0.2051 0.9011 6.051 2.091 11.01 0.0281 o.ml 2.02 I 0.0161 2.141 o.ml 0.0201 

Od-Sl I PCB 1212 I I I I I I I I I I I I I 1(0.0001 : 

Apr-841PC912f2 I I I I I I I I I I : I 1(0.00021 

Oct-BIIPCBIlI2 I I I 1 I I I I I I I :(0.00021 

J.n-BS 1 PC9 1212 I I I I I I I I I I I 1(0.00021 

Jun-B5IPCBJ2f2 1(0.0002/ 1(0.00021 1(0.00021(0.00021 I I 1 I I I 1(0.00021 

Jin-B~ I PC9 1242 I I 1(0.00021 1(0.00021(0.00021 I I I I I I I 

Apr-Bb : PCB Il42 1(0.00021 I {0.0002 I 1(0.00021 I (0.0002 1 9rohn 1(0.00021(0.00021(0.00021(0.00021(0.00021(0.00071(0.0002I 
Nov-86 I PCB 1242 I I I I 1 I I I 1 1 I I I I 
Oct-B31PC8124Q I I I I I I I I I f f I 1<0.000/1 

( IeIns not detected using detection 1i.1t 5hQ~nl P llin! present but beloN detection liaitl IS mns Insufficient SIIpl, hg.8 21-Apr-87 



• • • 
Alphabptical Sumry of Consilituenh Detected in Illeni One Sliph Frol MIROP Grpund Wahr [huical Andym IlgllI 1251,01 

Date IParaleler I 1-0 I S-S I B-O I 9-S I 9-0 I 10-5 I 11-5 I 12-S I IH I II-S I 15-5 I 16-S I H-S I 19-5 I 19-5 I 20-S I m-33 1 
_~¥ffn _ ~ ____ .. ~ __ ~_""M _________ "''''''' __ ''''_.'''''''''''''''' ________ ''_'''''''''''''''''''''' ..... - ........... --------- ............ - .......... ---- ........... ---------................................................................... _ ........................................................... -----------....................................................... ----------.. .. 

AwB4:PCBI24S I 1(0.00021 

OcHI 1m 1249 I 1(0.00021 

Jao·6SIPCBI24B I 1(0.00021 

Jun-9S:PCBI24B 1(0.0002 1(0.0002 1(0.00021(0.00021 1 1(0.00021 
J.o·Sb : PCB IHB I I 1(0.0002 1(0.00021(0.0002' I I I I I I I I I 

~pr-Bb : fCB 124B 1(0.00021 (0.00021 (0.00021 (0.0002 Brohn 1(0.00021(0.00021(0.00021(0.00021(0.00021(0.00021(0.00021 I 
No,-B6: PCB I24B I I I I 1 I I I I I I I I 

Oct-B31PCB1254 I I I I 1(0.00011 

I\I)r-BIIPCBI251 I I I 1(0.00021 

Ocl-94IPCBI2S4 I I I 1(0.00021 

Jan-6S:PCBI254 I 1 I 1(0.00021 

Jun·BS: PC9 1254 1(0.0002 1(0.0002 1(0.00021 (0.0002 I I 1(0.00021 

JinBb: PCB 1251 1(0.0002 :(0.00021(0.0002 I I I I I I I I I 
Apr-Bb: PCB 1254 1(0.00021 (0.00021 ( 0.0002 I (0.0002 Brohn 1(0.00021<0.00021<0.00021(0.00021(0.00021(0.00021 (0.00021 I 

No.-8b:PC&1254 I 1 I I I I I I I 

Oc\-Bli PCB 12b0 I I I I 1 I 1(0.00011 

Apr-64I PCBI2bO : I I I I I I 1(0.00021 

Oc\-B4 I PCB 1260 I I I I I 1(0.00021 

Jan-B51PC81260 I I I I 1(0.00021 

Jun-9S:PCBI260 1(0.00021 1(0.00021 1(0.00021 (0.00021 I I I I 1(0.00021 

Jan-BbIPCBI2bO I 1(0.00021 1(0.00021(0.00021 I I I I I I 

Apr·B6:PCBI2bO 1(0.00021 1(0.00021 1(0.00021 1(0.0002 Brohn 1(0.0002 (0.00021(0.00021(0.00021(0.00021(0.0002 (0.00021 I 

Nov-Bbl PCB 12bO I I I I I I I I I I I 

Ho~-B61 Polmlu •• Diss. I '.7S1 3.141 4.511 5.491 3.521 3.b71 3.971 3.67 3.061 1.92 4.921 3.2BI 3.851 2.B71 2.22 2.221 3.361 

Hov-86 I Sehniul. Diss. I( 0.0051 ( 0.0051( 0.0051 0.049 ( O.OOSI( O.oOSI( O.OOSI( 0.005 0.0051 O.OOB O.OOSI( O.OOSI( O.OOSI( 0.0051 ( 0.005 ( 0.0051( O.OOSI 

Nov-B6 I Sellmiu., lohl I 0.016 I : I 0.0051 I I I 

"o,-B61 Silm, Din. I( 0.0011 0.0021 ( 0.0011( 0.001 0.0021 ( 0.0011( 0.0011 0.001 ( O.OOII( 0.001 0.0011 0.003 ( 0.0011 0.0021 0.002 ( 0.001 0.0011 

Oc!-B31 Silm, lolal I I I I I I I 0.0501 

Apr-BIISilm.lalai I I I I I I 0.0011 

Oel-BI : Silv~r, lotal I I I I I I I 

Jan-BSI Silver, lola I I I I I I 

Jun-B51 Silver, Tohl 
, I , I I I 

Jan-B6:Silm,lolal I I I I I I I I 

Apr-Bb : Silv~r, lohl I I I 1 I I I I 

Ncv-B61 Silypr, lo!!1 I 1 0.001 I I I I ( 0.0011 I I I 

No,-B6ISodiu •• Oiss. 9.361 6.891 11.01 29.21 19.51 16.S1 7.441 17.11 6.501 5.71 10.bl 4.14 lUI B.18 41.11 9.45 7.191 

Nod&1 Sulfahs 251 IB31 2121 91.11 IB91 2241 ml .56.41 2181 Ibl 3181 59.5 lUI 422 26.81 12.4 3211 

Ocl-83 I T~trlchlorethent I I I I I I I I I I I I I 0.0211 

Apr-841letrachlorethene I I I I I I I I I I I I I I( 0.0101 

Ocl-94: 1elrachlorethenl I I I 1 I I I I 1 I I I I I( 0.0101 

Jln·B51 'etrachlorelhene I I I I I I I I I I I I I IP 0.0051 

Jun-85llelrlchlorelhene I 0.0461 I o.n I I( G.G051( 0.0051 I I I I I I I 0.00531 

Jir"8blletruhlorelhm I I I 0.211 1< 0.0051( 0.0051 I I I I I I I I 

Apr-Bbl hlrlchlorethene I( 0.005 I( 0.0051 I( 0.0051 I( O.OOSI( 0.0051 ( 0.005 ( O.OOSI( O.OOSI( o.ml! 0.005 ( O.OOSI( 0.0051 I 

Nov-86I Tetrachlorethene I( 0.005 O.OIAI( 0.0051 0.121( 0.0051! O.OOSI( O,OOSI( D.OOSI( 0.0051 ( 0.005 ( O.DOSI( O.OOSI( 0.0051 ( 0.005 ( O.OOSI( O.oOSI( 0.0051 

Del-83110C I I I I I I I I I I I I I I 3.£1 

Apr-BII IDe I I I I I I I I I I I I 4.51 

Oct-B4: IOC I I I I I I I I I 

Jan-B5110C I I I I I I I I I 

J,n-B5110e : I I I I 1 I I 

Jan-e6110C I I I I I I I I 

AwBb:IOC I I I I I I I 

Nov-Bb: IOC I I I I I I 

Oc\·9l11oluene I , I I I I( 0.0101 

( mns nol dehcled using dehction lilil shoMnl P mn' prmnt bul belo~ dehction lilll; IS mns insullitienl mph Plgt 9 21-Apr-B1 



• • • 
Alphabetical Sumry 01 Coo5itituenls Detected in d lmt One 5i1ple frot NJROP Ground Water Chuical Anilvses IlgllI 1254.01 

Dale : Parateter I 7-0 I B-S 1 9-0 I 9-5 I 9-0 I 10-5 I II-S I 12-5 I 13-S I lloS I 15-S I I6-S I \1-5 I 18-S I IN I 20-S I FKNl I 
.. -.. ~- ...... -------- .... ---... -.... -.......... -.......................................... -................. -............................ _----------......... _ .............. -............ __ .............. --........................................ _--------....... .................................... _-----................................................... _--------..... -...... -................. -.... _ .... _--_ .. 
Apr-94: loluen! I I I t< 0.0101 

Oc\-81I lo)u.ne I I I I IP 0.0101 

Jan-9S: loluene I I I I I I t< 0.0051 

Jun-8~ : 10)uone :1 0.005: I( 0.0051 I( 0.0051( O.OOSI I I I 1< 0.0051 

Jan-B6: loluen! I 1 ( 0.0051 I( 0.0051 ( 0.0051 I I I I I 

~pr -B6 I loluene :1 O.OOS: )1 0.005: 0.00821 I( 0.005 D.0051( 0.005 0.005 o.ml( D.OOSI( O.OOSI( D.m:( 0.0051 I 

No,-e.: loluene 1< D.OOSI! D.OOSI( 0.005: ( 0.0051 ( D.DOSI( O.OOSI( D.OOSI( 0.005 0.005 ( 0.005 D.OOS 0.0051 ( O.OOSI( 0.0051 ( 0.005 ( O.OOSI( 0.0051 

Oc\·Blllrans1.2-nichloroelhenel 1 I I I I I 0.121 

Apr-B4:Trml.2-Dichloroethenel I I I I I 0.0961 

Oel-Q411ransl.2-nichlomlhenvl I I I I I 0.231 

Jan-BSllransl.2-Dichloroelhenel I I I I 0.101 

Jun-05 I lrm 1.2-0iehloro~th~nt t 0.191 1 0.501 0.0151 o.ml I I I I 0.111 

Jan-Bbl Transl.2-0ichloroelhenel I I 0.511 0.0121 0.031: I I I I 

Apr-B6 I IransI.2-Dichlomthenel( 0.0051 I o.m: I 0.011 I I( 0.005 ( 0.005 0.0051 ( D.DOSI( 0.0051 0.0141 !.71( 0.005 0.0051 I 

No,-Bb I Irans 1,7-0ilhloroelhenel ( 0.0051 0.241 0.048 1 0.341 0.02BI 0.0361 0.Ol21( 0.005 ( 0.005 O.OOSI( 0.0051 ( 0.0051 0.0271 0.331( 0.005 0.0051 0.111 

01t-83I IrichlDrDelhene I I I I I I I I I I 37.01 

Apr-B4I Irichlo,oelhene I I I I I I I I I 2.91 

Ocl-e4I lrichlorDethonP I I I I I I \ \ I I I I I I. ~ I 

Jan-8SI Tmhloroelhene I I I I I I I I I I I I I 2.11 

Jun-OSllrichIDroelh.nt I I 4.01 3.21 0.15 0.0351 I I I \ I I I I I UI 

J.n-B61Irlchloroethenl I I I 4.21 0.134 0.0141 I I I I I I I I I I 

Apr'B61 TrichlorDPthent I( 0.0051 I 5.7 I 0.25 I( 0.0051 ( 0.0051 ( 0.0051 ; 0.0171 0.0961 0.191 2.9\ O.OU \ ( GoODS I I 

Ha,-Bb:lrichloroethene I( 0.0051 9.21 10.7 1.9' 0.65 0.21 0.0321( O.OOSI( 0.0051 ( O.OOSI 0.00711 0.171 0.0911 l.531 O.OB81( 0.0051 1.11 

No,-BbITrichlorofluormthanl I( O.OOSI( O.DOSI( 0.005 ( 0.005 ( 0.005 0.005 ( O.OOSI( O.OOSI( D.OOSI( O.0051( O.OOSI( 0.O051( 0.0051 ( O.OOSI( D.OOSI( o.MSI! 0.0051 

MoY"8bllinc.Dis5. I 1.231 4.121 1.03 0.IB4 1.07 0.735 0.1461 3.81 I l.031 3.251 1.841 2.871 2.211 4.711 3.781 3.101 0.5261 

Oct-Bli line. lotal I I I I I I I I I I I 1 4.0'1 

~pr-Q\ I lint. lohl I I 1 I I 1 1 I I 1 I I 2.951 

Dtt-BI I hnc. lohl I I 1 I I I 1 I 1 I 1 1.561 

Jin-S5111nc,lohl I I I 1 1 1 I I I 1 I 0.9191 

Jun-B511inc. Total I.BII 1.10 I 1.3BI 1.471 I I 1 I I I I I I 0.7301 

Jan-Bt.llinc.lutal I 1.05 I 29.81 1.011 I 1 I I I I I I I I 

Apr-96lhnc, Totlt 10.4' I 14.901 4.1l1 I 6.111 6.131 17.61 17.51 6.111 ..,61 9.0BI 1.211 4.251 I 

No,-9&1 line.lalal I I 1.15 I I I I I 2S.11 I I I I I 
=::::~===::::=;:=====;:::=:::::::::===========;:==========~;;I=:::==:=====================:;;;=::========::::::::UI.===:I===========::::;::=======_II:1=:_ •• a •• :::::==::c:::===a:===='I..:;::_IO;:;;:=:=la=:::u::::====a:;II::IIII1==;::;::alt:t •• lc21Izt,1I===l:J;t ••• =;t.:n::::::====* •• 

( leanS not detected using dtlettion Ihit S~D~n; P mns present but belQN detection lhltl IS euns insuflitient Slipl. Pigl 10 21-Apr-S7 



• • • 
Alph.bellcal Suum of ton5ililuents Oehded In II least On. S,"ple Fru MtROP Ground hhr thulnl Ani!YIU IlglIl 1254.01 

nale iP,r •• eler : 811nk I RinBIII: RinBI121 !rpmll Irp8ml lrpBll3: lrp8114 I Dupll I Dupl2 I Dupl3 : 
........ ~ .................. -.............. -.... ---------..... -... -............. -- .. -----.. ............................... ----_ .. __ .............................. -----_ .......... "' ................ --...... _ .................. -.... -.----.. _--_ .. _-_ ...... 
Ocl-B311.1,Hrithloroelhm I I 
Apr-S41I.t.I-Trichloroelhm I I 
Oct-B4It.t.Hrichloroelhane I( 0.0101 I I I 
J.n-B511.1.Hrichloroethane I( 0.005\ I I I 
Jun-SS:I.I.Hrichloroelhane I I I I I 
Jan-abll,I.Hrichloroethane I I I I I I 
Apr-B611,I,Hmhloroelhlne I( 0+005: I I I I I I 
Nov-Sbll.I,Hrichloroelhm I I( O.OO51( 0.005:( O.OO51( 0.0051( O.0051( O.OO51( 0.0&5 I o.ml( 0.0051 
Ocl-B'II.Hichlomlhane I I I I I I I I 
Apr-a, I I.I-Oichloroelhane I I I I I I 
Oct-9III.I-0i!hlomlhm I( 0.0101 I I I I I 
Jan-S511.1-Oichloroelhane I( 0.0051 I I I I I 
Jon-BS! t.\-Olehioroethane I I I 1 I I I I 
Jan-8b II.I-Oichloroethane : I I I I 
Apr-0611,I-Dichloroethm I( 0.0051 I I I I I I 
Nov-S611.I-Dichloroethane I( 0.OO51( 0.O051( 0.005:( 0.0051 ( O.OOSI( O.OOSI( 0.0051 0.0251 ( 0.0051 
Oct-Olll.l-Dichlomthm I I I I I I I I I I 
Apr-P411.I-Dichlofo,thene I I I I I I I 
O[I-B411.I-Dichloroethene I( 0.0101 I I I I 
Jan-9511,I-OichIDroe1hen, I( 0.005\ I I \ \ 

Jun-B511.I-Dichloroethene I I \ I 
Jan9bll.l-OichlDmthene \ \ \ \ I 
Apr-9611,I-Olchloroethene I( 0.005 I \ I \ 

Modbll,I-Dichlofoethene I 0.O051( D.OOSI( 0.005 0.0051( O.OOSI( 0.005\( 0.0051 ( 0.0051 ( 0.005\ 
Hov-6612-0ullnone I 0.0101 ( 0.0101 ( 0.010 0.0101 ( 0.0101 ( 0.0101( 0.0101 ( 0.0101 ( 0.0101 
Mo/-B6I Alllllnlty S.OI( S.OI( S.O I t I 4041 ml ml 
Mo;-86I Arllnic.DiS5. O.OOSI( 0.0051 ( 0.005 I I I( O.OOSI( 0.0051 O.OU I 
Oct-BlI AmnH,Tohl I 1 I I \ I I 
Apr-S4IA,senic,lolai I I I I I I I 
Oct-04I A'5enle.Tolal I 1 \ I I I 
Jln-05 I Atlenic, Total I I I 1 1 
Juo-8S I A"enic, 10111 I I I I 
Jan-B6IA,senic.lotal I I I 
A,r-BbI Amnic,lotll I I 1 
Mo,-96 I ~r5eniC. Tolal ( 0.0051(0.0050:( 0.0051 0.0051 0.006 0.013 
Hoy-B6IBariul.Diss I( 0.0101 ( O.OIOI( 0.0101 0.1521 0.115 0.141 
No,-86I Bniut. lohl I( 0.0101 ( 0.0101 ( 0.0101 I 0.\941 0.514 0.\60 

Oct-B3 I B,nzent I 1 1 1 1 1 
Apr-B'IB.nzene I I I I I 
Oct-O! Benzene I( 0.0101 I I I I I 
Jan-OS Bentene I( 0.0051 1 I I 1 
Jun-85 Benunt I I I I 1 I 
Jan-Db 8enlent I I 1 I I 1 I 
Apr-96 80nzpn. I( 0.0051 I I 1 I 
Nov-B6 Benzene I( 0.0051 ( 0.0051 ( O.OOSI( 0.OO51( 0.0051 ( O.OOSI( 0.0051 ( 0.0051 ( 0.0051 

Oct-83 Bisl2ethvlhelvilPhihalilti I I I I I I I 1 
Apr-S' Bisl2.thvlhelvIIPhlhalltel f I I I I I I 

Ocl-B4 Bi512ethylhnvllPhthalahi I I I I I I I 
Jan-OS Bisl2.thylhuyliPhthaillel I I I 1 1 I I I 
Jun-S5.BisI2.thylhelymhthihhl I I I I I I I I 
Jan-S6 I 9isl2ethylhmllPhthiiahi I I I I I I I 
Apr-8b 19i112ethylhexYliPhthliahi I I 1 1 I I I 
Hov-861 Bisl2ethylhnyllPhlhlllhi I 1 1 I I 1 I I 
Nov-S6Ieadtiul,0;!!. I .1 U0041 (0.00011 0.00021 I O.OOOll 0.00041 0.00091 

r •• , ••• nt ~.lPrt.d ".in. deter!ion Ihilshown: P luns present but beloN detection Ihitl IS leans insufficient sa-pit Pagtll 21-Apr-81 



• • • 
"Jpn.~~tlCil 'ua"'l of COn.itltuents Detected in II Leut One 5upte Fr.1 "IROP Ground Mahr Chuical AnalvstS 119 /11 1251.01 

Date ;Paraleier I Blank I RinBlkll RinBtk21 TrpBHII Trp 8IUI Trp9lkll TrpBIUI Dupll I Oupl2 I Dupl3 I 
-.. -.. ------.......... ~- .. -------...... -.... ---.... -----...... -............ ----................... -.. __ ... --_ .............. -............ ------............ "' .... _------...... -.......................................................... --- ....... -........ 
Oct-SlI tadliua, lotal I I I I 
Apr-B! ICadllul,Total I I I I 
Ot\-BI I C,daiuI, 10hl I I- I , 
Jan-BS I Cadliua, lold I I I I 
Jun-B5I Cadliul, lotal I , I I 
Jan-9bltadliul,lolal I , , , 
Ap,-8& I Cadllu" hlal I I I I I 
Nov-BblCadliul,lo\ll I I 0,00021 O.OOOll 0.00051 0,00101 0.0019 o.oml 
No.-ObI Calciul,Diss. I I( 0.1001 ( 0,100'( 0,1001 1571 m 1571 
Mo.-Ob I CalduI, loti I I II 0.11 I( 0.11 1711 B6.~ 3801 
No,-86IChlD,id. I II I.OI( t.OI! 1.01 4.&1 15.3 15,11 
od-9J I ChlDr%rl I I , , I I 
AOI-S\: thlDroion I I I I I I I 
oc1-8! Ithlor%rl I( 0.0101 I I I I I 
Jan-BSI Chloro'ort II 0.0051 I I I I 

Jun-BSI thlorolo,. I I I I 
Jan-86IChlQro!or, I I I I I 
Apr-SbIChlD,%,. I! 0.0051 I I I I I 
Nov-Bb I Chiar%Il I I( O.OOSI( O,OOSI! 0.O051! D.OOSI< O.OOSI! O.OGSI! O,OO~ I ( O.OOSI< 0.0051 
No.-B6IChroliul.Ols5. 0,0011 0.0021 0.0021 I 0.0021 0.0021 0_0021 
ocl-BJI Chroliul,lolal I I I I I I 
Apr-BIIChrollUl,lolal I I I I I t I 
Uct-Sllthroliua,lotal I I I I I I 
Jan-8SI Chroliul, Tolal I I I I I 
Jun-OSI ChroajuI,lolal I I I I I 
Jan-B. I throliul. 10111 I I I I I I 
Apr-B. I ChrOltuI, Iota I I 1 I I I 
Nod! I Chroliul, TolIl 0.0041 0,0071 0,0021 I I 0.009 I 0.1231 0.009 I 
Ocl-BlICisl.2-0ichlomlhene I I I I I I I I I 
Apr-SII Cis l,l-OieMalDflhe.1 I I I I I I I I 
Ocl-9lICill,2-Dichloroelhene I( 0.0101 I I I I I \ \ I 
Jan-B5ICi,1.2-0Ichlo,oeth.nl I I I I I I I 
Jun-SSIChLHich!oIDelhm I I I I I I I I I 
Jan-96I til 1.2-Dichlo,o,lh,n. I I I I I I I I I 
Apr-06I Cul,2-0ichlorotlhene I I I I I I I I I 
Mov-66 I tis 1,2-0ichlorDflhm I( O,OOSI( O,OOSI( D.OOSI( O.OOSI! O.OOSI! 0,0051 0.191 0.341( 0.0051 
Ho.-B6 I Copper, Ohs. I 0.001\ 0.009 I 0.0021 I I I 0.0021 0.0041 0.0021 
Oct-8llCopper, lola I I I I I I I I I I I 
Apr-B'ICopper,Tolal I I I I I I 
Ocl-B41 Copper, 10101 I I I I I I 
Jan-OS: topper, lohl I I I I I 
Jun-OS:Copper, lola I I I I I I 
Jan-B.: COPPH, lotal I I I I I I 
Apr-B61 Copper, lola I I 1 I I I 
No.-86ICopper,lolal 0.0051 0.0041 0.0071 I 0.019 I 0.1811 0.0161 
Ocl-9ll Hhllbenm. I I I I I I I 
Apr-BIIEthvlbenme I I I I I I 
Ocl-g, I Ethvlbenme I( 0.0101 I I I I I 
Jan-B5:mvlbenlene I( 0.0051 I I I I I 
Jun-8SIEthylbenzone 1 I I I I I 
JJn-96:£thvlbemne I I I \ \ I 
Apr-86lmylbenme 1< 0.0051 I I I 1 
Noy-BbIElh,lbenzene I I( 0.00511 0.005: ( 0.0051 ( O.OOS/( 0,0051 ( O.OOSI( O.OOS/! O.O051( 0.0051 
No,-8b: Lud, Din. 0.0021 ( 0.0011 0.0021 I I I 0.0031 0.0031 0,0031 

( anna nol 'e"clod usin9 d.lIction lillt Ihown, P lunl prmnl but b.ID. dehctlon litH, IS IUnl i05ullicleAt mph hat 12 21-Apr-B7 



• • • 
Alphabetical Sumry 01 Consilitupnh Dehcted in at lust One Suph Frol HIROP Ground Valer theliul Analym 'lglIl 1254.01 

Olle :Paril.t?ler I Blink I Rlnml I RinBlk21 TrpBlkl I IrpB1I21 IrpB1k31 IrpBIUI Dupll I Oupl2 I Oupl3 I 
~~ .. ~~ .. ~~ .. ~ .. ~ _~_~ M ____ .. _ .......... _ .... _______ .................. _ ..... _____ .......................................................................... --.............. - .... --....... ------ .......................... ------.................................. 

Oct-03 I lead. Tntal 1 I 
Apr-S4Ilead,Iotal I I I 
Ocl-04llead,lolal I I I 
Jan-aS I lead,lotai I I I I 
Jun-8SILead.lotal I I I I 
Jan-O~ I lead, lolil I I 1 I 1 
Apr-06 I lead. Total liS I 1 I 1 I 1 
Mo,-86 I lud, lotal 0.0091 ( 0.0011 0.001 I 0.0331 0.0491 0.0'81 
No,-B6I Kagnniul.Diss. I( 0.0101 ( 0.1001 ( 0.100 I 29.51 32,81 51.41 
Hoy-8bI Kanganm,Oiss. 1< 0.030 I ( 0.030 1 ( o.oJO 1 1.021 0.0211 1.981 
Ocl-83 I Kanganese, 10111 I I I 1 1 1 
Apr-B4 I Kangahm, TDlai 1 I I I I I 
Ocl-OlI Kanganese. Total 1 1 I 1 I I 1 
Jan-OS I Kang.ne .. , 10111 I 1 1 1 1 I 1 
Jnn-OS I "anganese. lold I 1 1 1 I , 1 1 
Jan-Db I Kanganest,lotal 1 1 I I I I 1 
Apr-B6IK.nganm.lohl lIS I 1 1 1 I I 
Hoy-Bb I hng.nese, TOlal I( O.OJOI( O.OJO ( 0.0301 I 1.551 1.131 2.491 
Noy-Bb I Kmury. Diss. 1(0.00041(0.0004 ( 0.0004 f 1(0.0004'(0.00041(0.00041 
Od-8J I Hercury, lohl I I I I I 1 
Apr-B41 Hercury, lohl I I I 1 
Oct-81 I Kmury, lohl I I 1 I 
lin-as I Kercury. I~tal I I 1 
Jun-OS I Kercury, loll! I I I 
Jah-86 I Kmury, lohl I I 1 
Apr-B6I Hercury,lotaJ 1 I 1 I 1 I I I 
Nov-06 I Hercury. Total 1(0.00041(0.00011(0.00041 1(0.00041(0.00041(0.00041 
Oct-BJI HethyleneChlDride f f I I I 
Apr-B' I "ethylene Chloride I I 1 I 
OcI-B41"elhvieneChloride IP 0.0101 I I I I 
Jan-8SIHethyleneChlDride IP 0.0051 I I I I I 1 1 
Jun-as I KethyleneChipride I 1 I I I 1 I I 
J.n-B6IHethvleneChloride 1 I 1 1 I I I I 
Apr-Db I HethyJeneChl.ride 0.0131 I I I I I I , I 
Nov-96I HethvieneChloride I( O.0051( 0_0051 ( 0.0051 ( O.OOSI( 0.005:( 0.0051( 0.005 0.0051 ( 0.0051 
Moy-B6INickel,Dm. I( 0.0011 O.OOII( 0.0011 I I( 0,001 O.OOII( 0.0011 
Ocl-Bl I Niclel, Total I 1 I I r I I 1 
Apr-04INickel,lotal I I I I I I I 
Ocl-DllNickel.lolal 1 r 1 I I 1 I 
Jan-B5 I Nickel. lotal I I I I I I I 
Jun-B5 I Nickol. lola I I I I I 1 I 
Jin-Dbl Nickel, lolll 1 1 1 I I 
Apr-B6INltlel,lolai 1 I I 1 I I 
Noy-B61 Nickel, lohl 0.0171 0.0031 0.010 I I 0.0351 0.1551 0.033 I 
NwBb I Nllrah-Nitrogen 0.0211 I 0.023 I I 1.161 3.Bll 0.0281 

Oct-Bl I PCB 1242 I I I 

Apr-B41PCB1242 1 I I 
Ort-81IPCBIl42 1 I I 
Jln-8S I PCB 1212 I I I 
Jun-9S I PCB 1242 I I I 
Jan-Ob1PCD1212 I I I 
Apr-B6IPCBI2'2 115 I I I 
NDV-86 I PCB 1212 I I r I 
Oct-93 I PCB I2IB I I 1 

( mos not detected usioq detection lhit shOMn, P mns prmnl but btloN dehttiQn IlIit; IS mn! insulfldenl mph hV· 1l 21-Apr-B7 



• • • 
Alphabetical Sumrv 01 Consitiluenls Detected In at Least One Suple Fro. "IROP GrDund hhr Chellnl Analyses I.glIl 125\.01 

Date IPara.eter I Blink 1 RlnBIU 1 Rin81k21 IrpDIUI Irp 8ml I,p81kl1 1rpBIHI Oupll I Dupl2 I Oupl 1 I 

Apr-B4IPCBI2IB I 
OcH41PC81249 I 
J.n-B5IPCBI2I8 I 
Jur,-BSIPC9124B I 
Jan-B6I PCBIl4B I 
~pr-Bb : PCB I24B liS I 
Nod61PCBI2IB I 
Oct-BlIPCBI254 I 
Apr-B4IPCBI2S4 I 
Oct-BIIPCBI254 I 
Jan-BS I PCB 1254 I 
Jun-BSIPCBI2S4 I 
31,,-86 I PCB 12S4 I I 
Ap,-S6IPCBI254 I IS I I 
Nov-Bblmtm I I I 
Ocl-BlIPCDllbO I I 
Apr-B41PtB1260 I I 
Oct-B4IPCBmO I I 
Jan-B5 I PCB 1260 I I 
Jun-QSIPCal2bO I I 
Jan-B6I PCBt260 I I 
Apr-SblPC81260 liS I I 
Noy-B6lPComo I I I I I 
Nov-B6I Polassiu.,Oiss. 0.1001 ( O.IOOI( 0.1001 f 3.8S1 M91 4.92 I 
Noy-86I SeleniUl.Oiss. O.OD51( D.OOSI( 0.0051 I( 0.0051 O.0511( 0.0051 
Noy-86 I Seleniu., Tolal 0.0051(0.00501 ( 0.0051 I( 0.0051 0.035 I ( 0.0051 
Hoy-SbI Silver, Diss. 0.001 I < 0.001 I ( 0.0011 I( MOII( 0.0011( 0.0011 
Ocl-83I Silver,lotal I I I I I I I 
Apr-B4 I Silver, I.hl I I I I I 
Dcl-84 I SiI'fr,lohl I I 
Jan-SSI SiI"r. 10101 I I 
Jun-esI Silyer,lolal I I I 
Jan-B6ISilver,lQtal I I I 
Apr-Obi Silver,lolal I I I 1 1 1 
Nov-B6ISilm,Total O.OOII( O.OOII( 0.0011 O.0031( 0.0011( 0.0011 
No,-86 I SodiuI.OIII. 0.1001 ( 0.1001( 0.1001 6.211 25.11 lUI 
Noy-86: SUI/ates 10.01 ( 9.01< 10.01 96.51 43.01 3191 
Ocl-8llielmhlorfthene I I I I I I 
Apr-81lTelmblorethene I I I I I 
D!I-SII hlmhlorethm I( 0_010 I I I I I 1 
Jin-B511.tnchlonthene I( 0.0051 I 1 I I I I 
Jun-S511eturhlorethent I I I I I I I I 
Jan-96 I Tetr.chiorethm I I I I I I I 
Apr-S611elrachlorelhene I( 0.0051 I I I I I I 1 
No,-B6 I htrachlorelhene I( O.OOSI( G.OOSI( O.ODSI( G.OOSI( O.OOSI( 0.0051 ( 0.0051 0.141( 0.0051 
Ocl-83I lOC I I I I I 
Aor-6111OC I I I 
Oct-B4110C I I 
Jan-8S: IDC I I 
Jun-BSIJOC I I 
Jan-8b 1 IDC 1 
Ap,-96110C I 
No,.o&IIOC I 
Ocl-83I IDlum I 

( leanl not detected usinq detection Iilit shown! P mns present but below detection Ihil; IS mns insufficient mph Pige 14 21-Apr-S7 



• 

APPENDIX C 

- -
MAXIMUK AND MEAN CONCENTRATIONS DETECTED IN 

NIROP GROUND WATER ANALYSES 

• 

• 



• • • 
"mlul .nd "e'o Cooceol .. lions 01 Constituents DoIuhd In HIROP Ground Waler An.lvsu '"g/II 1254.01 

Parao~ter : I-S : I-D : I-PC 12-S 12-0 IHC 13-5 13-0 IHe 14-S 14-0 I HC I 5-S 15-b 16-5 16-0 17-S :7-0 18-S 

· · · · 1 1 1 · · 1 f 1 f 

I 1 • · • , 1 • · 1 , · • • • • 
Counl II I' •• II II •• 21 I' I' I' I' 0 I' o t It a I 01 O. O' 

Arsenic. 10111 ""xi,u,f 0.0080' 0.0025. 0.00251 0.00251 0.0025 • 0.0025 • 0.0025 , 0.0025' 0.0025 , 0.0025 • 0.0025' NA 0.0025' NA' 0.0025' HAl NA • HAl HAl 

"ean 0.00801 0.0025 • 0.0025 • 0.00251 0.0025 I 0.0025 I 0.00251 0.00251 0.0025 • 0.0025 I 0.0025 I NA 0.0025 • HA I 0.0025 I NA. NA. NA • NA • 

· · · I · · · · • • I • · • I I · I I · Counl : 2t 21 ,. 2. 21 2' 31 21 21 21 21 • '1 o I 21 O. O' O' D. 

Cadliul.lold ""ilull 0.0085' 0.0061' 0.002' I 0.0011 • O.OOJI' o.om I 0.0076 I 0.00441 0.0092' 0.0021 I 0.00291 0.0014 0.00681 HA. 0.0062 I HA. HAl HAl NA' 
Hran 0.0051 I 0.0047 I 0.0021 I 0.0021' 0.002J' 0.00211 0.00ll • 0.0039 I 0.0053 • 0.0020 • 0.0022' 0.0014 0.0013 • NA' 0.0040 • NA' HA' NA' NA' 

· · 1 · • • • · I · I • • · . · • • • • • I • • • 
Count 2, 21 2' 2' 2' 21 31 2' 21 21 2, II 2' O. 2' O. O. 0' d. 

Chroliul.lohl "UituI: 0.0370 • 0.0040' 0.0140 I 0.0570' 0.0050 I 0.0070 I 0.0200 • 0.0250 I 0.0190 I 0.0130 • 0.0080 I 0.0030. 0.0130 • HA' 0.0400 , HAl HA' HA' HAl 
"pan 0.0240' 0.0035 • 0.01251 0.0430 I 0.00451 0.00651 o.oml 0.0165 I 0.0110 • 0.0110 I 0.0065 I 0.00301 0.0095 , NA' o.om I HA. HAl NA , NAI 

, · I · · I " I • · , • • I I I I · I , , • I • 
Count 2' 2' 21 21 2' 21 3' 21 2' 21 2. I' 2' 0' 21 01 D. 01 O' 

Copprr.lotal Knilul: 0.05401 0.05601 0.0410 I 0.21101 0.0290 I 0.0190 I 0.0940 I 0.0530' 0.0340 I 0.0410 I 0.05601 0.0005' 0.0400 I HAl 0.0920 • HA' HAl HAt HA' 
han o.Oml 0.0330 I 0.0225 • 0.1l10' 0.0250 I 0.0155. 0.04411 0.0350 I 0.0225 • 0.0310' 0.0340 • 0.00051 0.0290 I MA I 0.0525 I MA. MAl NAt NAI 

I · I · I 

· I · I I • 1 I I . , I I I I I I I I 

Count 5' 5' 5 I 51 51 51 6' 51 5 I , I 5 I 2' S' 2 I 51 21 2' II II 

Lead.lolal "alim: 0.0910 I 0.05401 0.17001 0.3340 • 0.0300 I 0.03901 0.17101 0.07101 o.mo • 0.0940 I 0.0440 • 0.0260' 0.02201 0.1660 • 0.29401 0.13301 0.1070 • 0.0340 • 0.15401 
Hpan 0.0314' 0.0329 • 0.0673 • 0.1754. 0.0199 I 0.01941 0.06471 0.0318 • 0.0216 • 0.04041 0.0212 • 0.0140 I 0.01741 0.1135' 0.1404 • 0.0745' 0.0580' 0.0340 , 0.1540' 

I 
I · · I · · I , 

-• I , , I • I , 1 I I • I • I • , 
Count 41 4' 41 41 4' 4' 51 4' 4' 4. 4' 2' 4' 2' 4' 2t 21 I' I-

"anginose. rohl h,huII 3.68001 0.1520 I 0.84401 6.9000' 0.5160' 0.13901 3.16001 0.10001 0.13901 1.81001 0.3620 I 0.4210 , 4.0900 I o.mow 6.5400 I 0.5030 I 21.5000 I 0.6950 • II.BOOO I 

Hean 2.14501 0.09401 o.sml 4.1925. o.mo. 0.2110 I 2.06801 0.OB60 I 0.1065 , 0.74481 0.1948 • 0.40451 3.2500' 0.2250. 3.6625. 0.43201 IB.4000 I 0.6950' II. BODO I 

, I · · I I 

I , · I I , · I I I , I , , , , , I 

Count I II II I' I' I' I' 2' II II I' I. 01 II O' I' 0' 01 01 O. 

"ertury.lolal "axiluI: 0.0002' 0.0002 I 0.0002 I O.OOOBI 0.00021 0.0008 I 0.00131 0.00021 0.0002 • 0.00071 0.0001 • HA' 0.0002 • HA. 0.0008 1 HAl NA' NA 1 NA 1 

"ean 0.0002 I 0.0002' 0.0002 I 0.0000' 0.0002 I 0.0008 • 0.0008. 0.0002' 0.0002' 0.0001 , 0.0004 • NA' 0.0002 • NA. 0.0008 • NA • NA. MAl NAt 

lhl' *hn "~.lII".'r." 1,., ... n III:DrI IM1' '"II,tanG"I. w .. i,. .. wl'lr6 "'1'1' d.lDt"IIIA Pan",1 21-Aor-81 



• • 
fta.i.u •• ndnei.CDnc.ntrolinRSnICnnstit.enlsD.t.d.dinNIROP6ro.ndW.lorAnaly ••• '"gI11 1254.01 

Parateler 

NIckol. Tntal 

5il.o"Total 

line.rotal 

: 1-5 I I-D : HC 12-S I 2-D ; He I H 13-D : HC I 4-5 I B I HC 15-5 15-D I 6-9 I &-D 11-5 I 1-1 19-5 

. , 
• I • I t If. • 

C ••• t II I' 10 10 I' ,> 21 II I' I' I' 
"mi.': 0.0240' 0.0100 I 0.0090' 0.1010' 0.0510 I 0.0050' 0.0220 I 0.0100 I 0.0190. 0.0110' O.OO~O I 

M.an 0.02401 0.0]00' 0.0090' 0.10101 0.0530' 0.0050 I 0.0200' 0.0100' 0.0180. 0.0170' O.OO~O 1 

. , 
0' I I 

NA' 0.0190' 
HA. 0.0190' 

. 
I' I I 

t • I f I I I I • I If' 

Count 21 2' 2. 2' 2. 2. 31 2' 2. 21 21 II 21 
""il.1 I 0.0005' 0.0005' 0.0005. 0.00051 0.0005' 0.0005. 0.0010' 0.0005 I 0.0005. 0.0010 I 0.0005 I 0.0005. 0.0005 I 

"... O.OMS 1 0.0005 1 0.0005 _ 0.0005' 0.0005. 0.0005' 0.0001' 0.0005' 0.0005. 0.0009' 0.0005 I 0.0005. 0.0005 I 

I , 

O. l' 
NAIO.0490_ 
HA I 0.0480' 

. 
I 

• I 

O' 2 I 

HA I O.OOO~ I 

NA I 0.0005' 

. 
0-

MR' 
N~ • 

I 

O. 
HAl 
NA. 

. 
O. 

NA. 
HA. 

I 

O. 
NAI 
MAl 

O. 
NA' 
HR' 

I 

O. 
HAl 
HA-

. 
O· 

NA' 
NAI 

. 
01 

HAl 
NA. 

. , -
I I , • I • t , • f. ,. I 

Cou.t I 5 I 5 0 5 _ 5 I ~ , 5 • , • 5 - 5 • 5 0 5 I 2 , 5 • 2 I ~ I 2 I 2 , I • I • 
Maxi •• I; 1.6900. 9.2500 I 1.3100 I 3.9800 I 4.0100 I 1.4100' 3.6400' 7.6900 I 1.4)00 I 6.2000 I 3.1300' 1.3400. 0.7810 _ 6.0200' 26.&000 I 5.5700 I 3.2500 I 10.4000 I 1.8100. 
Mu. I 0.8026 I 5.20BO I 0.5H6' 2.4254 I I.9IB2' O.SIBB I 1.9710' 3.1219' 0.5404 I 2.8140. 1.5594 I 0.6925. 0.4834' 5.0200 I 8.1600. 3.9350' 2.2050. 10.4000' 1.8100 • 

Hdl the dehdio. \ilit •• S .5!d lor eonstitufIlt. Mhitb •• re not det.clod. 2Hpr-87 

• 



• • • 
Nuilul Ind HeanCnncenlrations01 Conltllu.nhDrhcled In NIROPSroundNlter Anlly5tlllg/l) 1254.01 

Paralehr I 9-D 19-5 19-D 110-5 111-5 112-5 113-5 II4-S 115-5 116-9 II7-S 118-5 I 19-9 120-9 Im-" I 
~- .... -..... -~- .... ~ ...... "' .. --------... --.. -----------....... "" ....................................................... _ ................................................... __ .. _-----_ .................. --.............. _ ....................................................................................................... _ ...... _ ... _ ... _---

I I I I I · · I • I I I I I I • • I I I I • 
Count 01 II 01 01 O. O. 01 0' II 0. O. D. 01 01 J' 

Arsenlc,lolll Naxllull MAl 0.02301 NAt NAI NA' NAI NA' NAI 0.0450' MA' NAI NA' NAI NAI 0.0025' 
Hean NA' 0.0230' MA' MA. MAl NAI NA' NA' 0.0450' NAI NAI MA. NA. NAI 0.0025' 

I I 

I I , I , I I • t I t I · · I 

Count 01 II 01 01 01 O. O. 01 I' O. 01 O. O. O. 2' 
Cldilul. Tolol N"huII NA' 0.0034' MA' NA' NA' NA. NA. NA' 0.0191' MA' NA' NA' NA' NAI 0.0051' 

Nun NA' 0.M34' MA' MA. MH NAI MA. NA' o.om I MA' NA. MA' MA' NA' 0.0032' 

, 
• · · · I I I • • • I . • • • 

Count I Of I' 01 01 01 O. 01 O. 'I 01 01 01 O. o· 21 

Chroliul,Tola1 HnllUI: MA' 0.2610' NA' NA. NA. NAI NA' NA' 0.0110' NAI NA. NA. HA' MA' 0.00101 

Nun 1 NAI 0.2610' MAl NA' MA' NAI NA' NA' 0.0110' NA' NA' NA. NA. NA' 0.0035' 

, 
1 · I 1 

• · • • I 1 · • • • . · • • 
Counl O. I' 01 0' 01 01 O. O. I' O. O. O. D. 01 2' 

Copper, Tolil Huilull NA' 0.3170' NAt NAI NA' MA' NA. NA' 0.0890' NA' MAl NAI NA. MAl 0.0320 I 

Nean NAI o.mo' NAI NAI NAI HAl NAI NAt 0.0890' NA' MAl HA' HA' NAI 0.02001 

. I I I 
I I , I I I , • I I I • I I 

Count I' 31 I' 21 21 'I I' II 21 I' II I' II II S. 

lead. Total H,xlIUI: 0.1120' 0.1710' 0.06101 0.10901 0.06301 0.lb60' 0.03301 0.101010.17101 0.0730 I 0.0600 I 0.1200' 0.09701 0.1520' 0.05701 

Hfan 0.11201 0.0871' 0.06101 0.0145' 0.04&51 0.36601 0.0330' 0.1010' 0.11401 0.0130 I 0.0600' 0.1200. 0.0910. 0.1520' 0.02&4' 

, , I I 
I I I , • • I I I · I I I I 

Count I II 3' 'I 21 2' I' II I' 21 'I I' II ,. I' 4' 
"ang.n's~. Tolal K"lluII 0.98301 2.51001 0.52301 MVOOI UOOO'IO.70001 1.99001 0.5320' 2.16001 1.61001 1.46001 1.38001 0.6220 I 1.71001 0.95701 

Nean I 0.99301 1.9100' 0.51301 9.16501 U150110.70001 I.B9001 o.mo. 2.29001 1.61001 1.46001 l.l8001 0.62201 1.7100' 0.68151 

I 
I 
I 
I , , I • 
I I I · I I I I I I • • I I I I 

Counl I 01 I' 01 O. 01 01 01 01 I' 01 01 O. 01 01 I' 
"ereury, Tolll h.ilull HAl 0.00021 HAl HA' NAI NAI NAI NAI0.0002' NAI NAt MAl NAI NAIO.00121 

Hfan I NAt 0.0002- MA' NAI MAl NAt HAl HAl 0.0002' NA I NA' HAl HAl NA' 0.00\21 

Hall the delection Ii tit Wil used for conslitufnh Nhleh m'ftot dtltchd. Pagfl 21-Apr-87 



• • 
Kniluland He an ConmtraliDns DI Constituents Delectedln NIRDPGrDun dWaler AndvstS Ilg/ll 

Paraoehr 

Nidel. Tohl 

Silm.Totll 

Zinc. Total 

: 8-0 19-5 : 9-0 IIO-S : II-S II2-S I U-S 114-5 IIH 116-5 II1-S 118-S 119-S 120-5 I FKC-33 I 

count 
lfa~i lUI: 

Hun 

Count 
Hid lUI I 
KNn 

I · . 01 I. 01 
HAIO.mOI HA' 
NAIO.mO' MAl 

I 

I I 

01 II O' 
MA' 0.0010' MA' 
MA' 0.00101 HAl 

· 

01 
NAI 
NAI 

I 

I 

01 
MAl 
NA. 

I 

01 
NAI 
HAl 

D. 
HA. 
HA. 

I . , 
O' 01 

NA' NAt 
NA. NA' 

I • 

01 01 
NAI HA' 
NAI HAl 

. 
• • 

D. I' 
NA. 0.03901 
HAl 0.03901 

• 
O. \. 

NA I o.oOO~ I 

HA.0.0005. 

• • I 

O. O. O. D. 
NA' HA. HA' HA' 
MAl HAl HAl HA' 

I I I • 

O. O. O' 01 
NAI HAl NA. MA' 
HA' HA. NA' HA' 

• I 

O' I' 
MA. 0.0030' 
HA.0.0030' 

. . 
O' 7' 

MA' 0.0250' 
MA. 0.0128' 

• •• • I I 

I I' f' • I I I • I • 

Count II 3. II 21 2. II I' I. 2' II I. I' \. I' 51 
HadlUl: 11.9000' 3.1500. 4.4300129.0000 I 1.4100' 6.11001 6.1300117.6000 '25.4000' 6.11001 4.5600 I 9.0900' 3.2100. 4.2500' 4.0900' 
"~an 14.9000 I 1.1£6) 14.4300 '15_5900 I 1.2400. UIOO' 6.1300' 11.6000 '21.4500'6.1100' 4.5600 19.0800 13.2100 I 4.2500 12.0498' 

HalfthedetecliDnlilitmmdlorconstiluentsMhichMerenDtdeiecled. Page 4 

• 
1254.01 

21-Rpr-B7 



• • • 
"a~uul Ind "un Concentrallons of Constituents Detected in NIROP 6round Wahr tlq/l) 1251.01 

Paralehr i I-S i 1-0 II-PC 12-S I 2-D tHe 13-S 13-0 IHe 14-S 14-0 IHC IS-S IB 16-5 16-0 IH 17-0 
.. _ ~ ...... ~ ~ ~ __ ............... __ .. ______ ....... __ .... _"' ....... _____ ..................... _ .... __ .. ___ ................... _ .............. _ ......... _ .... _ ......... ___ .. _ ................ __ .... ______ .. "' ....................... _ .... ___ ..................... _ .. ~ ..... __ ............................... "" .. ____ .................................. ___ .. _ ........ 00" ............ ", ... _ .... ___ .................... 

· · · · • t • · I · I I I • I I · I I 

Count I 6' 6' 6. 61 6' 6. 6. 61 61 61 61 31 61 3t 61 31 3' 21 

I,I.I-Trichloroethane "alilutl 0,00501 0.0050' 0,0050. 0,00591 0.00501 0.00501 0.0050. 0.0050. 0.0050. 0.0050' O.OOSOI 0.0050' 0.0050' 0.0025 I O.1l00' 0.0025' 0.0065' 0,0025' 

Hean o.oOlB' 0.00l81 0.0038' 0.00431 0.00381 O.OOlBI 0.0039' 0.00l91 O.OOlBI o.oOlB. 0.00381 O.oon. 0.003B' 0.0025' 0.0616' 0.0025' 0.00411 0.00251 

I I · • I · I · · I I , · I · I · · f I 

Count 61 61 6. 61 6' 6. 6. 61 6. 6. 6' 3. 6. l. 6' II 3' 21 

I.I-Oichloro.thane KaKiI.11 0.0050' 0.00501 0.00501 0.0050. 0.0050' 0.0050. 0.0260t 0.00501 0.0050. 0.0050. 0.0050' 0.0050. 0.0050. 0.00251 0.0190' 0.0025' 0.0025' 0.0025' 

"ean 0.003e. 0.0038' 0.0039. 0.0019. 0.00l9' O.OOlO. O.OO9lt 0.0038' 0.00l9. 0.00l81 0.0018. 0.0033. 0.00381 0.0025t 0.0065. 0.0025' 0.0025. 0.0025' 

· · I I I · · I I • · I · · I • • I • • I · I 

Count 6. 61 6. ,. 61 6. 6. 6' 6. 61 ,. 31 6' Sf 6' 3. 3. 2' 
I.l-Dilhlorofthene Halil.11 0.0050' 0.0050' 0.0050' 0.0050. 0.0050' 0.0050. 0.0050. 0.0050' 0.0050' 0.00501 0.0050. 0.00501 0.00501 0.00251 0.0050' 0.00251 0.0025. 0.0025' 

Hun I 0.0018' 0.0018' 0.0018. 0.0039. 0.00381 0,00381 0.0039' 0.00l9. 0.0030. 0.0038, 0.0038. 0.0033' 0.00381 0.0025 • 0.00l8 • 0.002~ I 0.0025. 0.0025' 

I I · · · · I I · I • I · t · I · · f · • • 
Count 61 6' 6. ,. 6. 6. 6. 6. 6. 'I 6' 3' ,. 3' 61 31 3' 2' 

Benzene "lIil.11 0.00501 0.02201 0,02101 0.00501 0.00501 0.0230. 0.0050. O.OO50t 0.0140. 0.00611 0.0050. O,OOSO' 0.00591 0.00251 0.0100' 0.0025' o.oml D.002S' 

Kean 0.00191 0.0066. 0.0064. 0.0038. 0.00181 0.0072. 0.0038. 0.00181 0.0069' 0.0044. 0.0038. 0.00l3' 0,0043' 0.0025' 0.00501 0.0025' 0.00251 0.00251 

I · I 

· · · · I · · 1 

I I 1 • I • - · • I I I • t • I • • 
Count 4- •• 4t •• 4' 41 •• 41 4. 41 41 II 41 II '1 I' \1 01 

Dis(2.thvlhmIlPhthahtehlhull o.OI90t 0.0050' 0.00601 0.0840. 0.08101 0.0300. 0.1400. 0.0590. 0.0230. 0.01901 0.0130 I 0.0059' 0.01601 0.0036' 0.22001 0.0010. 0.0001' NAI 

Hun I o.om. 0.00211 0.0029. 0.0222. 0,02161 0.00B9' 0,03791 0.01671 O.OOBII 0.00'4' 0.0200. 0.0059 I 0.00141 0.001" 0.0561' 0.00301 0.00091 MA' 

, · , · I , 
I I . • · · · · • • · . · , I · I 

Count 6' 61 6. 61 6' 6. 6t 6. 'I 6t 6' 3' 6. 3' 6. 31 3t 2' 

Chlor%r. 1fUiIUI: 0.0050' 0.00501 0,0050' 0.0050' 0.0050' 0.0050. 0.0050. 0.00501 0.00501 O.OOSO' 0.00501 0.0050. 0.00501 0.00251 0.0050. 0.00251 0.00251 0.00251 

Hean 0.0036' 0.0039' 0.0039. 0.0039. 0.00391 O.OOlS' 0.00301 0.00l8' 0.0039. 0.00l91 0.0039t O.oon • 0.00381 0.0025. 0.0039' O.OO25t 0.00251 0.00251 

· · · I · I · • · . · I • • • I 1 I • 1 • I I • 
Counl : 3' 3' 31 3. ,. 3. l. 31 3' 3. 31 I' 3' II 3. II \1 It 

Cisl.2-0ichloroethene HQxilu,: 0.00501 0.0050' 0.00501 0.0050. 0.0050' 0.0210. 0.21001 0.0050' 0.0050. 0.0050' 0.0050' 0.00251 0.0050' 0.0025' 0.59001 0.0025. 0.00251 0.0025. 

"ean I 0.0042' 0.0042 • 0.0042. 0.00121 0.0042' 0.0105. 0.1500' 0.00421 0.0042. 0.00421 0.0042' 0.0025 I 0.0042. 0.0025. 0.2\90. 0.0025' 0.0025' 0.0025' 

Half the dehction Ihit was used lor constltufnh .hich me not detected. Pagel 2l-Apr-Sl 



• • 
hdlul and Hean Concentrations 01 Constituenls ORhtted in NIROP BrDund Nlhr Ilq/ll 

Plrit!le! 

Elhvlbenzene 

Hethv\eneChlDride 

I I-S I 1-0 I I-PC I 2-5 I 2-0 1 He I H I 3-D I HC I 4-9 I 1-0 I He I B I I-D I 6-S I 6-0 I 1-& I 1-0 

I 1 I • 

I I I I If' • I J fit , t I I 

Counl 61 &1 6' 61 6' 61 6. 6' 61 61 61 31 61 31 61 3' 3' 21 
Huim: 0.0050 f 0.0050 I 0.0050' 0.0050 I 0.0050 I 0.0050 I 0.0310 I 0.0050' 0.0050 I 0.0050' 0.0050 I 0.0050 f 0.0050 I 0.00251 O.OOSO I 0.0025' 0.0025' 0.00251 
"PIn 0.00l8' 0.0019 I 0.0038 I 0.00l8 I 0.0038 I 0.0018' 0.0131 I 0.0019' 0.0039 I 0.0039 I 0.0039' 0.0033 I 0.0019' 0.0025 I 0.0038 f 0.0025. 0.0025 I 0.0025 I 

• • I • , • • 

I I I I." I I I I I I I I , 
tounl 61 61 61 6. 61 61 6' 6' 61 61 6' 31 61 3' 61 31 31 21 
Ka,jlul I 0.3000 I 0.1100 I 0.1600 I 41.0000. 0.9300 I 6.0000 I 0.1300 I 0.0300 I 0.1100 f 0.9000' O.HOO I 0.0l90 I 0.0290 I 0.002' I 0.0700 I 0.0025 I 0.0025' 0.0025 I 
Kean 0.05511 o.oml 0.03281 6.94091 O.IUSII.Oml 0.039710.007510.024\10.110210.0172' 0.00991 0.00921 0.00251 0.01851 0.00251 0.00251 0.00251 

1254.01 

Half thedetecll0nli.itmmdlo!cOnllitu!nt'~hichMertnotdehtltd. Page 2 21-Apr-S7 

• 



• • • 
M"lIuI.nd"eanCDncenlralionSDIConsliluenhDelecledinNIRDPGroundhle, toglll 1251.01 

Para.~I!r /S-S /8-0 /9-5 19-0 : 10-S Ill-S 112-9 ; tlMS : II-S IIS-S IIH 117-S IIB-5 liN 120-S IF"C-31 I 
~~~---~----- .. ---~----- .. --- ... --.. -----.............. -.. -----............. _ .... -----............ -.... ---_ .. --........ ------.,. ...... -.. ----........ -.. -.... ---_ .... -............ --_ .. "' ..................... --_ .................. -----_ ................................. -..... _ .............................................. -.... _ ..... 

I 

I I I I I I · · · · • , · , , , • , • , I · · CDunl 2' 2' 3' 21 3' 31 ,. 2' 21 21 2' 2' 2' 21 2' 6' 
l.l.l-Tnchloroelhane "attlu.; 0.03901 o.om. 0.39001 0.0096. 0.002S' 0.0025' o.om, 0.0025' 0.0025' o.om. 0.0025' 0.00251 0.00251 o.om- 0.0025. 0.0050' 

Hun 0.0295' 0.00251 0.26671 0.0056. 0.0025. 0.00251 0.0025. 0.0025' 0.002S' 0.0025' 0.0025' 0.0025. 0.0025' 0.0025. 0.0025. 0.00l8' 

I · I · · · · · · · • • • · , I · J • I • · Count 2' ,. 3f 21 31 31 2' 21 21 21 21 21 2' 21 21 ,. 
I.I-Dichloroelhalle "a~ i tUIl t 0.0013' 0.0025' 0.0660' 0.0025' 0.00251 0.0025 I 0.00251 0.0025' 0.0025' 0.00251 0.0025 I 0.0025' 0.00251 0.0025' 0.00251 0.02701 

Hean 0.0049' 0.002$1 0.05401 0.00251 0.0025' 0;00251 0.0025' 0.0025' 0.00251 0.00251 0.0025 • 0.00251 0.00251 0.0025.0.0025. 0.01\31 

I · · · · · I 

· I I · I • I · I • I · · I I 

Count 21 2' ]' 2. ]. ]1 2. 2' 21 21 2' 2. 2. 2. 2. 6' 
1,I-OichlDrDethene "axilull 0.0025' 0.00251 0.00921 0.00251 0.0025. 0.0025' 0.0025' 0.0025' 0.0025' 0.0025' 0.00251 0.0025' 0.00251 0.00251 0.0025. 0.0050' 

"un 0.0025' 0.00251 0.0058 • 0.00251 0.0025' 0.00251 o.oml 0.0025' 0.0025' 0.0025' 0.0025. 0.0025. 0.0025. 0.0025' 0.00251 0.0038' 

· · · I 

· · • · · I · I · I I I • · • I 

Count 21 2' J' 2' 3' 3' 2. 2' 21 21 2' 21 2' 2' 21 61 

9f~lfnt "a~ i IU. ; 0.0025' 0.0052' 0.0025' 0.00501 0.00251 0.00251 0.0025' 0.00251 0.0025' 0.00251 0.00251 0.0065' 0.0025' 0.00251 0.0025' 0.0100' 

"oan 0.00251 0.0039' 0.0025' 0.0039' 0.00251 0.0025 I 0.0025. 0.0025' 0.00251 0.00251 0.0025 • 0.0045. 0.00251 0.0025. 0.0025. 0.0051' 

I · · I · I · I · • · • • • • I • • · Count II 01 \, O. \. I. 01 O. 0' 0' 01 0. 01 0' 01 41 

9h(2.lhvlhuvIlPhthalateHa,l.u,: 0.0000' HA' 0.00001 HA. 0.00031 0.0009' NAI HAl MAl HA' NAI NAI MA' NAI NAI 0.07901 
Hean 0.00001 NA' 0.00001 NAI 0.0001. 0.00091 HA. NAI MA. MAl NA I HA' HAl HA' HAl 0.0230' 

I I · I · · , • I • · I • I I 

Count 2' 2' 11 21 I' 31 21 21 21 2' 21 2' 2. 2. 21 6 

ChlorDfori HuhuII 0.0025' 0.0025' 0.0025' 0.00251 0.00251 0.0025' O.002~ I 0.0025' 0.0025' 0.00251 0.0025' 0.00251 0.0025' 0.0025' 0.00251 0.0050 

"ean I 0.0025' 0.00251 0.00251 0.0025' 0.0025. 0.00251 0.00251 0.0025' 0.00251 0.00251 0.00251 0.0025' 0.0025. 0.0025. 0.0025! 0.0038 

I 

I · , I I , · · , I · I · • 
Count \1 \1 I' I. I' I. I' I' I' I' II II I. II II 3 

Cisl.2-0ithloroethene "I_hUll 0.21001 0.01901 0.31001 0.0290' 0.03601 0.0220' 0.0025. 0.0025' 0.0025' 0.0025 I 0.0025' 0.0270 • 0.3300. o.oml 0.0025. 0.2300' 
Hun I 0.2100' 0.01901 O.lIOO' 0.0280' 0.03601 0.02201 0.0025. 0.0025' 0.00251 0.0025' 0.0025' 0.02101 0.3300' 0.0025' 0.0025. 0.1451' 

Half the detecllDn IIIU m md for constltulnts which me not deh(hd. PIge3 21-Apr-87 



• • • 
""ilu, ir,d "ran Concentrations of Constituents Dehcl.d In N/RDP Ground hhr '"g/l) 1254.01 

Paral.ler i 8-S i 9-0 i 9-S i9-D IIO'S III'S 112-5 i /loS 114-5 115-5 II6'S 117-5 IIO-S II9-S 120-5 Im-ll I 

I 

I I • , . , I I . I I , I I 1 
Count 2' 2. 3' 2' 3' 3' 2' 2' 2' 21 2' 2. 2. 2. 21 6 

[thvlher,me H'.dlu,: 0.00251 0.0025' 0.0025' 0.00251 0.00251 0.0025' 0.0025' 0.00251 0.00251 0.0025' 0.0025. 0.0025 • 0.00251 0,00251 0.0025' 0.2100 
Hun 0.00251 0.00251 0.00251 0,0025' 0.0025. 0.0025' 0.0015' 0.0025' 0.0025' 0.00251 0.0025' 0,0025' 0.002S' 0.00251 0.00251 o.om 

I . I I . I , I I . I . 
Count 2. 2' 3' 21 3. 3' 2' 2. 21 2. 21 2. 2. 2' 2· 6' 

HethvhneChlorid. H/,ilul: 0.omI0,002S' 0.0025 , 0.0025' 0,0025' 0.0025' 0.0025.0.002510.0025' 0.00S61 0.0025' 0.0025' 0.0025 I D.Om f 0.00251 0./200' 
"ein 0.00251 0.0015' 0.0025' 0.0025.0.002S' 0.00251 0.0025' 0.00251 0.0025' 0.0041. 0.0025' 0.0025 1 0.0025 1 0.0025. 0.0025' 0.031\' 

Half the detection Hli! MIS used for consliluenh which •• rrnol detected. 21-Apr-S7 



• • 
" .. "UI and HuntDnc.nlr.ti ••• 01 C ••• litu.nl,e.hd.d iDMIROPSrou.dM,ter An.lysis 10,/11 1254.01 

Paralete, 

PCB 1242 

pcame 

fCBI2S. 

PCB 1260 

: 1-5 : I-n : I-PC 12-5 : 2-0 I He : 3-S : 3-D : He 14-S 14-0 I HC I S-S 15-D 16-S 16-8 17-S 17-0 18-S 

. 
Counl 5' 5' 5 I 5' 5. 5. 5' 5' 5. 5' 5' 2. 5. 2. , • 2 I 2' I • I. 
"axi ... : 0.00050.0.00020 • 0.00030 • 0.00010 • 0.00010 • 0.00050 • 0.00010 f 0.00020 .0.00030'0.00020 • 0.00010 , 0.00010 • 0.00040 , 0.00010 • 0.00020 f 0.00010 • 0.00010 • 0.00010 , 0.00010 • 
Hean : 0.00011 • 0.00011 • 0.00013 • 0.00009 • 0.00009 • 0.00017.0.00009 t 0.00011 • O.OOOIl • 0.00011 • 0.00009 I 0.00008 I 0.00015 I 0.00010 • 0.00011 • 0.00010 I 0.00010 I 0.00010 • 0.00010 , 

. . 
Counl 5' 5' 5' 5' 5. 5, 5' 5' 5' 5 I 5' 2. 5 I 21 , • 2' 2' I' I • 
""ilu. : 0.00010 • 0.00010 • 0.00010 • 0.00010 • 0.00010 • 0.00010 • 0.00010 • 0.00010 • 0.00040 I 0.00010 • 0.00010 • 0.00010 • 0.00010 I 0.00010 I 0.00010 I 0.00010 t 0.00010 • 0.00010 • 0.00010 • 
"ean : 0.00009 • 0.00009 I 0.00009 I 0.00009 I 0.00009 t 0.00009 • 0.00009 t 0.00009 • 0.00017 • 0.00009 • 0.00009 I 0.00009 • 0.00009 • 0.00010 f 0.00009 • 0.00010 • 0.00010 • 0.00010 I 0.00010 • 

. . 
Count 5 t 5. 5 I 5. 5. 5 I 5' 5 I 5' 5' 5' 2. 5. 2 f 5. 2' 2' I f I I 

""ilul : 0.00015 • 0.00050 • 0.00030 • 0.00110 • 0.00010 .0.00050. 0.00010 • 0.00030 I 0.00030 • 0.00010 • 0.00010 I 0.00010 • 0.00020 • 0.00010 f 0.00010 10.00010' 0.00010 • 0.00010 f 0.00010 I 

Hun : 0.00023 • 0.00011 • 0.00013 • 0.00029 • 0.00011 • 0.00011 10.00021 • 0.0001l • 0.0001l' 0.00015 • 0.00009 I 0.00008 • 0.00011 10.00010'0.00009' 0.00010 • 0.00010' 0.00010 • 0.00010 I 

. . 
Count 51 5. 5' 51 5' 5. 5' 5' 5' 5' 5' 2' 5' 21 5' 21 2' II I. 
"nilul : O.OOOH) I 0.00010 • 0.00010 I 0.00010 • 0.00010 • 0.00010 • 0.00010 I 0.00010 t 0.00010 • 0.00010 I 0.00055 I O.OGOIO • 0.00010 • 0.00010 1 0.00010 • 0.00010 • 0.00010 I 0.00010 I 0.00010 • 
Hun : 0.00009 • 0.00009 • 0.00009 • 0.00009 • 0.00009 • 0.00009 • 0.00009 • 0.00009 • 0.00009 • 0.00009 • 0.00018 • 0.00008 • 0.00009 • 0.00010 • 0.00009 • 0.00010 • 0.00010 • 0.00010 .9.00010 • 

I 
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• • 
"amuland:.nContentrdIOOSDICDnslltuenlsOelectedInNIROPGroundMalerAnalvsl5llqill 

: 0·0 : 9-S .: 9-D : 10·S : 11-5 : 12-5 : 13-5 I 14-S I 15-5 I I6-S I 11-5 I IN I 19-5 I 20-S I fHC-33 I 

PC81?!2 

PCB 1248 

PC81254 

PC8 1260 

I 

• 
CDunl II 21 II 21 21 II 
KadmIO.OOOIOIO.OOOIOIO.OOOIOIO.OOOIOIO.OOOIOIO.OOOIOI 
"ean 0.00010' 0.00010 I 0.00010 1 0.00010 I 0.00010 I 0.00010 I 

I 

I 

[Dunl II 2. II 2' 21 II 
KaxilUl: 0.00010 I 0.00010 I 0.00010 I 0.00010 , 0.00010 • 0.00010 I 
"un I 0.00010 I 0.00010 I 0.00010 I 0.00010 I 0.00010 I 0.00010 • 

I 

I 

Counl I' 21 II 2' 21 II 
""im I 0.00010 I 0.00010 I 0.00010 I 0.00010 I 0.00010 I 0.00010 1 

Hean 0.00010 , 0.00010 I 0.00010 I 0.00010 I 0.00010 1 0.00010 • 

I 

I 

Count I II 21 II 21 21 'I 
Haxim: 0.00010 I 0.00010 • 0.00010 • 0.00010 I 0.00010 I 0.00010 I 

Hean I 0.00010' 0.00010 I 0.00010 I 0.00010 I 0.00010 I 0.00010 • 

Halfthedel!ctionlili\musedlorcnnstiluenhNhichwertnotdelecled, 

I 

1 

o I I I I. I I It II II If 5 I 
NA I 0.00010 I 0,00010 I 0.00010 I 0.00010 I 0.00010 I 0.00010 I 0.00010 , 0.00010 • 
NA I 0.00010 I 0.00010 I 0.00010 I 0.00010 I 0.00010 I 0.00010 I 0.00010 , 0.00009 I 

I 

I 

01 It It It 'I II II II 51 
NA I 0.00010 I 0.00010 I 0.00010 I 0.00010 f 0.00010 I 0.00010 I 0.00010 I 0.00010 I 
NA 10.00010 I 0.00010 I 0.00010 I 0.00010 I 0.00010 I 0.00010 I 0.00010 , 0.00009 I 

1 , 
01 II II 'I 'I It II II 51 

NA I 0.00010 I 0.00010 I 0.00010 I 0.00010 I 0.00010 I 0.00010 I 0.00010 I 0.00010 I 
NA I 0.00010 I 0.00010 I 0.00010 I 0.00010 I 0.00010 I 0.00010 , 0.00010 I 0.00009 • 

I 

I 

01 II It It It II II It 'I 
NA 10.00010 I 0,00010 I 0.00010 1 0.00010 I 0.00010 I 0.00010 I 0.00010 I 0.00010 • 
NA I 0.00010 , 0.00010 I 0.00010 I 0.00010 10.00010 , 0.00010 , 0.00010 I 0.00009 I 

.h9t 2 

• 
1254.01 
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H,<ilu •• nd "un Concentralionsof ConstituenhOetecled InNIROPSrDu.dM.ler Ilg/II 1254.01 

Paralf'hr : 1'5 : 1·0 II-PC 12-5 12-0 12-PC 13-5 13-0 I He 14-5 14-0 IHe 15-5 15-0 16-S 16·8 17-S 17-0 18-5 
--.------------------------------------_ .. __ ....... ---.... -.... --_ .. --_ .. ------------------------------_ .. ---.. ------_ ........... -----------------------------_ ...... --_ .. ----_ ...... _ ...... -----_ .. -------------------------------------_ .. _--------------------

-
. · · · I 

I I · · · . I · · I · · · I . I . . 
Counl 61 6_ 61 6' 61 b' 6' 6' 6' 61 6' 3' 6' 3. 6' 3' 3. 2. 21 

TelracMor.th ••• "ilxhull 0.00501 0.00501 0.00501 0.00501 0.0050. 0.0050' 0.0170 I 0.00501 0.0050 • 0.0050' 0.00501 0.0050 1 0.00501 0.0025. 0.2000' 0.00251 0.00251 0.00251 O.OUOI 
He •• 0.0038. 0.003S1 0.00l8' 0.0038 • 0.0039 I 0.003BI 0.00711 0.00391 0.0038 • 0.0038. &.0039. 0.0033 • 0.0039' 0.0025' 0.0554. 0.0025. 0.00251 0.0025' 0.04£0' 

· · I · · I · · . · · . · · . I . I 

CDU.t 1 21 2. 21 I' 21 21 2. 2' 21 21 21 I' 2' O. 2' 01 01 O. 01 
TOt "uilull 22.90' 612.00' 51.80 I 57.001 7.401 15.901 16.10' 3.501 6.60' 10.10 I 30.701 2.30' 619.001 IlAI 27.601 NA' NAI IIA' NAt 

H ... 16.251 322.35. 10.95' 51.00 I 6.10. 9.45' 15.65 • 2.601 4.90' 9.60. 15.851 2.30' 331.251 NAI 20.401 NAt IlAI MA' NAI 

. , I I . I 
I I · · , I · . · · I I . I . 

CDunt 6. 6. 61 'I 61 'I 61 6. 6' 61 6' 3. 6t 31 6' 3' 31 21 2' 
Toluene Ma):ilu,: 0.00501 0.0120. 0.0110' 0.0050 I 0.0050. 0.02001 0.0050' 0.0072 • 0.01'0 I 0.0050. O.OOM' 0.01101 0.00501 0.00251 0.0050 I 0.00251 0.0025' 0.0025. 0.0025' 

nean 0.0039' 0.00621 0.00521 0.00391 0.003B I 0.0061' 0.0038' 0.0045. 0.0063' 0.0038 • 0.0044. 0.00121 0.0038 • 0.00251 0.00101 0.00251 0.0025. 0.00251 0.0025 • 

. I · I . · · I · I · I I · I 

Count 6. 61 61 61 6. 61 6' 6. 61 i' 6' 3' 6' J' 'I 31 3. 2' 21 
Iron! 1.2·Di,hlDro.th •• tftullul 0.0050. 0.0050' 0.0050 • 0.00501 0.0050' 0.00501 0.29001 0.0050. 0.0050' 0.00501 0.0050 • 0.0050. 0.00501 0.0025' 0.59001 o.om. 0.00251 0.00251 0.24001 

HOI. 0.003BI 0.00381 0.00381 0.003B I 0.00381 0.0039 • 0.13201 0.00l81 0.0038 I O.OOlB, O.OO3BI 0.003]1 0.00391 o.oml 0.17281 0.0025' 0.0025' 0.00251 0.2150 I 

· I · I I I I I · · I I · . I I · I 

Count 61 61 61 61 6. 61 6. 61 61 61 61 31 ,. 31 6' 11 31 2' 2. 
lriehlor •• th.n. "allhuI: 0.00501 0.00501 0.0050' 0.13001 0.0092' 0.0&20129.00001 0.0230. O.OBIO· 0.0190. 0.00501 0.00501 0.0050' O.OOZS' 3.80001 0.01101 0.15001 0.00251 9.2QOOI 

fte •• O.OO~9 I 0.0019. 0.0038' 0.0755 I 0.0053. 0.0209 • 6.0717' 0.0140' 0.0291 • 0.0065' 0.00381 0.0033' O.OOlSI o.oml 1.1321. 0.0019' O.IlBO' 0.00251 6.6000' 

::I:::::r:::::::::====If:::a::r:;I::l:S:::r.:t:s.::s====::tl::::sz: •• ss.:r •• :::I:llI',zsc:.= •• :~:II:=tI •• :II:II.SZ::I=::=:::I.=S: •• :it:::r:c=s==:r= •• =SC':=-::==C=I::::2 ••• :I.: ••• u ......... s ••••• c.::I •• c ••••• ::Slf:r.t:: •• :I ••••••••••• " •••••••••••••• &: •• :.: ••• IIIZ ••••• %31 ••• &.:::I.I::O; .... ;: •••• :a.lk1l:lK". 
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C.n;lIluentsAddedNDv-B6 

"axiluland Kuntuneentrali.nsa! Consli\uenhOeheed inNIROPSroundhhr Analysllllvill 

Date i Parat~hr i I-S 11-0 i HC 12-S 12-0 12-PC 13-S 13-0 13-PC 14-S 14-0 I HC I H I SoD 16-S 16-0 17-S 
-.. ----......... -.......... --.......................... _ ................................................... .............................................................................................................................................................................................................. -_ ........................................................................................................................................ --_ ... --------

Nov-86I Hutanone 
M.,-86 i Alhlinih 
Nov-8bI A,s.n![, Dlss, 
No.-B6ISarlut,Diss 
No,-a6: eariut, lotal 
Mo,-Sbl Cadtlut. Diss. 
No,·Obl taleiut. Diss. 
Nov-06:taIClUt,Iolal 
No,-96 I [hloride 
Hoy-Sb:ehrotiul.Diss, 
ND,-86 I Copper. DI,s, 
N.,-B6:lud.DIss, 
No,-96 I ".gn~siul. DiS!, 
Noy-B6I Kanglnese.Diss, 
Nov-8bI Kertun.Diss, 
No,-06 I Nichl. Dhs, 
Nov-BbINi\r,te-Nitrogen 
ND;·86 i Polmiut. bin. 
No.-86: Seleniul.bl5l, 
No.-86 I Selenlut. lola I 
No.-Bb.ISII,er.DI5S, 
No;-B'i Sodiut. Diss, 
No;-86 I Sullah. 
Ho,-861Irichlorolluorotelhane 
No,-86I linc,Diss, 

1254.01 

I( 0,0101( 0,0101( 0,0101( O,OIOI( 0.0101( 0.0101 ( 0.0101( 0,0101 ( 0,0101 ( 0.0101( '0.0101 ( O,OIOI( 0.0101( 0,0101 ( 0.0101 ( 0,0101 ( 0,0101 
ml rut rnl ill I ml UI ~, rul ill I ml ml ml rul lil rnl ml ill I 

I( O.OOSI( O,OOSI( O.OOSI( 0.0051 ( O.OOSI( O,OOS:< O.OOSI< O.OOSI( O.OOSI( 0.0051 ( O.OOSI( O.OOSI( 0,0051 ( O.OOSI( 0.0051 ( O.OOSI( 0,0051 
O,OBO I 0,040 1 0.119 I 0,105 I 0,075 1 0,051 I 0,165 I 0,014 I 0,Ol4 I 0,058 I 0,099 I 0,09] I 0.061 I O.OBO I 0,071 I 0.097 I 0,060:' 

I I I I I O.OBBI I I I I I I I 
I ( MODI I 0.0004 I 0,0008 I 0.0006 I ( 0,0001 I MoOS I 0,0003 I 0,00&4 I 0,0005 I O,OOOb I 0.0007 I 0.0005 I 0,0009 I ( 0,0001 I 0.0004 I ( 0,0001 I 0,0009 I 
I 1011 9&.01 BI.51 1691 1101 21,11 1571 1151 1101 64,91 99,31 90,41 1861 1171 1451 1021 2161 

I I I I 1 1691 I I I I I I I I 
19.51 lO,91 59.41 4.51 41,7 59,11 4.BI 22.61 31,71 4,21 12,61 75.61 50,01 ],'1 l2.71 72.51 18.11 

0,0051 0.0021 0.0021 0.0031 0.001 0.0021 0.0031 0,0011 0.0021 0.0021 o.oOII( 0.0011 0,0021 O,OOlll D,OOIII 0,0011 0.0021 
0,0041( 0,0011 0.0051 0,0081 ( 0.001 0.0031 0,0031 0,0061 0,0031 0,0091 ( O,QOII 0,0021 D,0041( 0.001 (0.0011 0.0091 O.OOll 

I( 0.0011( 0,0011 0,0021 0,0011( 0,001 0,0031 0.002 (0,0011 0,0011( 0,0011< 0.0011( O.OOII( 0,0011( 0.001 0,002 0,0031 0.0021 
I 20,2 I 38,8 I 4S.0 I 39.6 I 51,6 10,1 I JO,I 41.S I 54,9 \ 21,5 I 4B,4 I 45,9 I 43.5 I 61,4 39,4 41,6 I 27.3 I 

1,011 0,0901 0,0461 0,19BI 0,392 0,0021 1.04 0.076 0.0521 0.0051 0,3621 0.210 0,5931 0.100 0,564 0,3301 1.011 
1(0,00041(0.00041 (0.00041(0,00041(0.0001 (0,00041 (0,0004 (0,0004 (0.00011(0,00041(0,00041(0,0004 (0,00041(0,0004 (0,0004 (0.00041(0,00011 
I 0.0091 0,0011( 0.0011 0,0051 0,002 0,0071< 0.001 0,004 (0,0011 0.0091( 0.001 0.0\4 O,OUI( 0.001 o.m 0,0431 0,0121 
I I I 0.2091 1,371 O,lbOl 1.17 0.0601 6.561 0,\06 2.661 0,0361 3.291 
I ],921 2.201 3,281 3.691 2,67 36,81 ],B5 2,20 2,621 2,791 2.U 3.52 4.611 2,74 4,00 2,341 2,831 
I( 0.0051 ( O,OOSI( O,OOSI( O,OOSI( O,OOSI( O,OOSI( 0.005 O,OOS 0,0051 ( 0,0051 ( 0,005 0,005 O,OOSIC 0.005 C 0,005 ( G.OOSI( 0,0051 
I I I I I I I( 0.005 I I \ I I 
I 0.0051 0,0031 M021C 0.0011( O,GOIIC 0.0011< 0,001 (0,001 (0,0011( 0,0011( 0,00\ (0.001 (0.0011 0.003 (0,001 (0,0011( 0.0011 
I 14.31 5.851 12.91 5.99: 6.061 34.01 7,93 1.81 5.691 11,51 13,51 10,2 18.01 3,51 26,0 lUI 6,771 

71,51 1291 96,0\ 56.31 lOll IlOI 97,0 20l 3041 45.21 1181 85.9 1921 IB4 172 1761 1481 
I( O.OOSI( 0,0051 ( 0.0051 ( Q,0051( 0.0051 O.OO17I( 0,005 ( 0,005 ( 0,0051 ( O,OOSI( 0,0051 ( 0.005 O,OOSI( O.OOSI( 0.005 O,OOSI( 0.0051 

0,1331 1,251 0,0691 O.BSI I 0,6601( 0,0301 O.lll 0.a42 0,3571 0,6341 0,4921 0.086 0,6011 0,6871 0,909 0.a23 I 1.051 

Pagel 21-Apr-81 

• 



• • 
Const I tu •• 1s Added No~-B. 

Date IParal.ler I 1-0 I 9-S I 8-0 1·9'5 I H I 10-S I 1\-$ I I2-S I 13-S I nos I IH I 16-5 I 17-5 I 18-S I 19-9 1 20-5 1 F"t-33 I 
~~-- .... -.......... ~ .... --~ ........ -................. -----..... -.... --.......... --....... -.............................................................. _--_ ........................... "' .. -.................................. -_ ........................ ---_ ...................... "' ................................. --........... _ ............... _ ... __ ................................ -_ .............................. --_ ...................... .. 
Nav-obI 2-Butanene 
No,-8bI Altalinilv 
No~-a. I Arlenie. Din. 
No,-B610.,iu •• Dis! 
Nov-a. I eariu •• lela I 
No,-B6 I Cad.iul. Diss. 
No,-a6I Calciul.Oiss. 
No.-o. I Calci.l, Total 
Nov-a. I Chloride 
Nev-96I threliul.DiSs. 
No,-86ICopper,DlSs. 
Hov-B6 I load, Dhs. 
No,-06I "agmiul,Diss. 
Nov-96I "anganese. Din. 
Nev-B6 I Hercury, Diss, 
Hov-Bb: Nillel.Diss. 
Na,-B6INitrate-Nitrogen 
No,-B~ 1 Patassiul. Diss. 
No,-BbI Seleniul.Diss. 
Noy-B6:Seleniul.lolal 
No;-B6I Silver,Oiss. 
Nev-8b:Sodiul,Dlss. 
No,-ab:Sull!I.! 
Nov-B. I lrichlorolluarol,lhane 
Noy-B6 I lint. Diss. 

I ( 0.010 I ( 0.010 I ( 0.010 I < 0.010 I ( 0.010: ( 0.0101 ( 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I 
lOll 4691 261: 4361 3621 4931 4261 4171 3141 3831 4771 3951 4581 l021 2611 1901 5041 

I( o.OOSI( O.OOSI( O.OOSI( O,OOSI( O.OOSI( O.OOSI( 0.0051( 0.0051 ( 0.0051 ( 0.0051 D.ml( O.OOSI( O.DOSI( G.0051! 0.0051 ( 0.0051 ( O.OOSI 
: 0.111 I 0.012 I 0.090 I 0.109 I 0.061 I 0.079 I 0.106 I 0.064 I 0.093 I 0.093 I 0.1l6 I 0.069 I 0.050 I 0.095 I D.032 I 0.055 I 0.128 I 

I I I 0.9861 I I I I I 0.1121 I I I I I 
0.0002 I ·0.0009: 0.0003 I 0.000. I 0.0001 I 0.0006 1 ( 0.0001 1 0.0010 I 0.0011 1 0.0021 I O.OOOB 1 0.0010 I 0.0006 I 0.0005 1 0.0024 I 0.0009 1 0.0004 I 

1131 1341 113: III I ·\221 1431 1581 \261 1541 1901 1591 1081 1701 1511 66.01 66.0: 2081 
/ 1541 I 1 I I I 2011 I I I I I 

36.0 I 5.91 47.7/ 15.21 42.91 36 •• I 23.2: 45.7/ U.71 59.B 1 15.0 I 4.01 25.61 26.61 54.61 15.31 12.91 
O.OO~ I 0.002 I 0.002 I O,OOl I 0.002 I 0.003 1 0.001 I ( 0_001 I ( 0.001 1 ( 0.001 I 0.002 I 0.001 I 0.003 I 0.002 1 0,002 1 0.001 1 0.001 I 
0.0011 0.0031 0.0021 0.0051 0.0021 0.0051 0.0021 0.0021 0.0061 0.0021 0.0021 0.0041 0.0031 0,0031 0.0041 0.0041 0.0021 
0.002 I ( 0.001 1 0.002 1 0.003 I 0,011 I 0.005 I ( 0.001 I 0.001 I 0,005 I 0.004 I 0.003 I 0.003 I 0.005 I Mot I 0.009 I 0.004 I 0.003 I 
52.41 33.01 54.91 33.01 49.21 50.91 58.11 33.81 36.91 33.81 5l.41 29.01 51.91 54.11 IB.Ol 11.21 53_41 

0.403: l.t41 0.7001 o,c261 O.lf21 1.591 0.0031 1.201 1.501 0.8161 1.961 1.041 0.3881 0.9201 0.0341 0.OB81 1.001 
1(0.00041(0.00041(0.00011(0.00011(0.00041(0.00041<0.000' 1<0.00041(0.00041(0.00041(0.00041(0.00011(0.00011(0.00041(0.00011(0.00041<0.00041 
1 < 0.001 I 0.054 I ( 0.001 I ( 0.001 I 0.001 1 0.032 1 0.001 I 0.006 I 0.013 I 0.037 I ( 0.001 1 0.005 I 0.003 I < 0.001 1 ( 0.001 I 0.004 1 ( 0.001 I 
I 0.031 I 1.69 I 0.022 1 3.92 I 0.221 I 0.205 1 M03 I 6.05 r z.o9 I 17.0 I 0.&29 I 0.110 I 2.07 I 0.016 I 2.14 1 0.434 I 0.020 I 
I 1.751 3.741 4.511 5.491 3.521 3.671 3.911 3.611 3.061 1.921 4.921 3.281 3.B51 2.B11 2.221 2.221 3.361 
I( 0.0051( 0.0051 ( 0.0051 0.0491 ( O.OOSI( 0.0051 ( O.OOSI( 0.0051 ( 0.0051 0.00R1( 0.0051 ( O.OOSI( O.OOSI( O,OOSI( O,OOSI( O.OOSI( 0.0051 

/ I I 0_0761 I I I I I I( 0.0051 I I I I I 
I ( 0.001 I 0.002 I ( 0.001 I ( 0,001 I 0.002 / ( 0.001 I ( 0.001 I 0.001 1 ( 0.001 I ( 0.001 1 ( 0.001 1 0.003 I ( 0.001 I 0.002 I 0.002 I ( 0.001 I ( 0.001 I 

9.3bl 6.891 11.01 2B.21 19,51 1&.51 1.141 11.11 MOl 5.111 10,61 4.141 16.81 B.181 41.11 9.451 7.191 
I 2511 1831 2121 91.71 IB91 224: 3631 56.41 2181 1611 31BI 59.51 3331 4221 26.81 12.41 3211 
II G.OOSI( 0.0051 ( G.OOSI( O.OOSI( O.OOSI( O.M51( O.OOSI( O.ODSI( GoOD' I ( 0.0051( O.OOSI( G.OO"( D,OOSI( 0.0051 ( O.GO'I( G.OOSI( 0.0051 

1.23 I 1.42 I 1.03 1 0.IB4 I 1.01 I 0.135 1 0.246 I 3.81 I 3.03 I 3.25 I \.84 I 2.81 I 2.21 I •• 71 I 3.19 I 3.10 I 0.526 I 
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• • • 
Constituents Added Nov-8& 

"lihut Ind Mean ContenlratillOl of Constituents Deleted in "I!OP Ground Water ~ndY1h I'QIII 

hIe .1 Ghnl I Rinml I RlnBll21 Irp8l1l1 Trp8lk21 ',p91U I IrpGIH I Dupll I Pupl2 I Dupl3 

No,-B& I 2-9uhnone II 0.010 I ( 0.010 I ( 0.010 I ( 0.010 I I 0.010 I ( 0.010 I I 0.010 I ( 0.010 I ( 0.010 I 
Nov-a6 I Allalinity I( 5.0 I ( 5.0 I ( 5.0 I I I I 49" Il7I 41&1 
Nov-D. I Ars,nle. Din. I( 0.005 I ( 0.005 I ( 0.005 I I I I( 0.005 I ( O.OOS I o.oll I 
No,-96 : 8ariul. Oiss I( 0.010 I ( 0.010 I C 0.010 I I I 0.152 r 0.115 I O. \47 I 
No~-8' : Blriul. Iota I I ( 0.010 I ( 0.010 I ( 0.010 I I I 0.194 I 0.514 I 0.160 I 
Nod. : Cadtiul. Din. t 0.0004 I ( 0.0001 I 0.0002 I I I 0.00031 0.0004 I 0.0008 I 
Noy-b. : C.lciul. Din. t ( 0.100 I ( 0.100 I ( 0.100 : I 157 I 12BI 1571 

No,-B6 : Calciul. lolal II 0.1 I . I( 0.1 I I I7SI 86.5 I 380 I 
Nov-B. : Chloride II 1.0 I ( 1.0 I I 1.0 I I 4.61 15.3 I 15.11 

No,-96 I Chro.iul. Di!s. I 0.001 I 0.0021 0.002 I I 0.0021 0.002 I 0.002 I 

Noy-86 I Copper. Ohs. I 0.003 I 0.0091 0.002 1 I 0.002 I 0.004 I 0.002 I 

No~-9. I lead. Diss. I 0.002 : ( 0.001 I 0.0021 I 0.00] I 0.003 I 0.0031 

Noy-96 I "agneslu •• Diu. I ( 0.010 1 ( 0.100 I ( 0.100 I I 29.5 I 32.8 I 52.4 I 

Noy-Db I Hanqantsf, Oi!!. I ( 0.030 1 ( 0.030 I I 0.030 1 I 1.021 0.027 I 1.9BI 

Nov-86I "mury.DiSS. I ( 0.0004 I ( 0.0004 I ( 0.0004 I I I ( 0.0004 I ( 0.0004 I ( 0.0004 I 
Noy-96I Nitkel.Diss. I( 0.001 I 0.0011( 0.001 I I : ( 0.001 I ( 0.001 I ( 0.001 I· 
Nov-86 I Nitrate-Nitrogen 1 0.021 I I 0.023 I I I 1.161 3.83 I 0.028 I 

Noy-B6IPolmiut.Dlss. I ( 0.100 I ( 0.100 I ( 0.100 I I I 3.85 1 5.491 4.921 

Nov-96 ! Selenlua. ~hs. I( 0.005 I ( O.OOS I ( 0.005 I I I( 0.005 I 0.051 I ( 0.0051 

Noy-96 I Seleniul, rotal I ( 0.005 1 ( 0.0050 I ( 0.005 I I I( 0.005 I 0.035 I ( O.OOS I 

No~-e6: Silm. Oi55. I (. 0.001 I ( 0.001 1 ( 0.0011 I I( 0.001 I ( 0.001 I ( 0.001 t' 
Nov-B6 I SodiuI.Diu. I ( 0.100 I ( 0.100 I ( 0.100 I I I 6.211 25.11 10.6 I' 

Nov-B6I Sullales I( 10.0 I ( 8.0 I ( 10.0 I I I I 96.S'r 43.0 I 319 'j ~ 

Nov-S6 : Irl~hlDrolluDro.elhlne I< 0.005 I ( 0.005 I ( O.OOSJ ( 0.005'1"( 0.005· I( 0.005' j'(' 0.005 I ( 0.005 fof O.ODS I 

Noy-9b I line. Diss. I ( 0.030 I ( 0.030 I ( 0.030 I I I I 0.129' 0.17H 1.961 

21-Apr-B1 
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