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SECTION 1 
INTRODUCTION 

Under the direction of the National Aeronautics and Space Administration (NASA) and in 
accordance with the Comprehensive Environmental Response, Compensation, and Liability 
Act of 1980 (CERCLA), Morrison Knudsen Corporation (MK) performed a Site Inspection 
(SI) at the NASA Plum Brook Station (PBS) facility in Sandusky, Ohio. The purpose of the 
investigation was to collect information concerning conditions at the facility sufficient to 
assess the threat posed to human health and the environment and to determine the need for 
any additional investigation. This investigation included reviewing previous information, 
sampling waste and environmental media to test Preliminary Assessment (PA) hypotheses, 
evaluating and documenting Hazardous Ranking System (HRS) factors, and collecting 
additional non-sampling information. 

1.1 SITE BACKGROUND 

PBS is a satellite operation of NASA's Lewis Research Center (LeRC) in Cleveland, 
Ohio. Most of the aerospace test facilities established in the 1960s at Plum Brook Station 
are in standby or inactive condition. 

1.2 S s  ISTOR 

PBS is located 50 miles west of LeRC and approximately 4 radial miles south of the 
Lake Erie port of Sandusky , Ohio. Areas surrounding Plum Brook Station are primarily 
agricultural and rural. Much of the agricultural lands are used for crop production. Most 
of PBS is situated on undisturbed forested land, located in Perkins and Oxford townships. 
The eastern edge of the site extends into Huron and Milan townships (See Figure 1-1). 

The site is served by an internal paved road system totaling 62.5 miles and a currently 
unused 15.7-mile rail system. The site is bounded on the north by Bogart Road, on the 
south by Mason Road, on the east by U.S. Highway 250, and on the west by County 
Road 43. 

Plum Brook Station is located on what was once a flat lake bottom formed from glacial 
melt waters. The original PBS consisted of 9,009 acres, approximately 6,500 acres of 
which currently make up the station. The northernmost boundary of PBS occurs at 
latitude 41'23'39". The site extends as far south as latitude 41'20'04'. The western 
most longitude occurs at 82'43'12" and the eastern boundary at 82'38'39". NASA 
LeRC controls the land associated with PBS through ownership of title, use of easements, 
leases, permits, and ownership of development rights. 
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The U.S. Army established the Plum Brook Ordnance Works (PBOW) in the early 1940s 
to manufacture ordnance [trinitrotoluene (TNT), dinitrotoluene (Dm, and pentolite] for 
World War 11, pursuant to a contract between the U.S. Army and Trojan Powder 
Company. Production began on December 16, 1941 and continued through late 1945. 
The official title for the site during this time was the PBOW. Production ceased two 
weeks after V-J Day. During the production period, more than one billion pounds of 
ordnance were manufactured. 

PBOW was in standby condition from 1945 to 1946. During this time, the Army 
conducted decontamination and decommissioning @&D) of many of the buildings and 
structures associated with the manufacture of ordnance. Decontamination efforts on all 
TNT and DNT lines began in September 1945. Decontamination of TNT lines, acid 
lines, pentolite lines, and DNT lines was halted during the last quarter of 1945. Typical 
D&D methods for buildings and structures involved removal and relocation of all 
explosives to a burning ground where they were burned. Where possible, remaining 
buildings and structures were burned to the ground. Steam lines and drain lines were 
flushed and dismantled. There is no indication in PBOW historical records of where 
lines were flushed. It is estimated that 65 percent of the necessary decontamination of 
PBOW was completed by December 1945. Physical custody of PBOW was transferred 
from Trojan Powder Company to the U.S. Army Ordnance Department in December 
1945. 

The Ordnance Department became the accountable agency and the U.S. Army Corps of 
Engineers (ACOE) assumed responsibility for maintenance and custodial duties at PBOW 
from January 1 through June 30, 1946. After further decontamination efforts were 
completed and the extent of contamination certified, PBOW was transferred to the War 
Assets Administration in August 1946. Matthew-Levio and Sons protected and 
maintained the property from 1946 to 1949. In 1949, PBOWIPBS was transferred to the 
General Services Administration (GSA), which maintained oversight of the facility until 
August 1954. Ravenna Arsenal conducted further decontamination efforts from 1954 to 
1958. 

The site remained virtually "mothballed" from 1945 until 1956, when the National 
Advisory Committee for Aeronautics (NACA) determined that the former PBOW was 
a suitable site to locate a new test reactor. An agreement was made in 1956 for a lease 
of 500 acres on the northern portion of the site to construct and operate the Plum Brook 
Reactor Facility (PBRF). In October 1958, NACA became the National Aeronautics and 
Space Administration (NASA). 

NASA accepted the facility in 1963 after Ravenna Arsenal certified that PBOW had been 
completely decontaminated and was suitable for unrestricted future use. After 
acceptance, NASA identified further areas that required decontamination. In 1964, 
NASA continued site decontamination and removal of structures. NASA operated the 
PBRF from 1963 to 1973 under a license agreement with the Atomic Energy Commission 



MORRISON KNUDSEN CORPORATION Section: 1.0 
ENWROhWEhTXL SERMCES Revision: 0 

Page: 4 of IS 
PLUM BROOK SITE INSPECTION Date: January 14, 1994 

. 
(AEC). NASA currently has a license agreement with the Nuclear Regulatory 

: Commission (NRC) for safe protective storage of the PBRF. 

NASA acquired an additional 6,000 acres of the former PBOW on March 15, 1963, for 
the purpose of conducting various aerospace research activities. Throughout the 1960s, 
NASA constructed various test and research activities at PBS to support their aerospace 
program. The major research facilities that evolved in the 1960s are: 

Liquid Hydrogen Pump Site (A Site Complex) - This facility was utilized to test 
liquid hydrogen research pumps of various designs up to pump speeds of 60,000 
revolutions per minute. 

High Energy Rocket Engine Research Facility (BI Site Complex) - This facility 
was designed to test propellant systems at high altitude conditions. 

Space Propulsion Research Facility (82 Site Complex) - This facility was utilized 
to test space vehicles and upper stage rocket engines in a simulated space 
environment. 

Rocker Dynamics and Control Facility (B3 Site Compla) - This facility was 
utilized for altitude tests on various components for large rocket engines as well 
as for other research and development projects. 

Turbo Pump Site (C Site Complex) - This facility was utilized for research on 
liquid hydrogen turbo pumps and pump inducers. 

Controls and Turbine Test Site (D Site Complex) - This facility was utilized to test 
research turbines in order to design drive turbines for rocket propellant pumps for 
chemical and nuclear engines. 

Dynamics Stand (E Site Complex) Space Power Faciliry - This facility is a 144 
feet test stand equipped with electromagnetic shake devices. It was used to 
simulate forces spacecraft are expected to encounter during launch and in flight. 

Hydraulics Lab (F Sire Complex) - At this test site, cryogenic liquids such as 
liquid hydrogen were passed through' test set-ups to obtain data on various fluid 
flow conditions. 

G Sire Complex - This test site was utilized to test turbo pumps. During a 1964 
test, hydrogen leaking from a pump caused an explosion and complete destruction 
of the G Site Complex. The research being conducted at the site was near 
completion at that time. The site was demolished and has not been used since. 

Fluorine Pwnp Site (I Site Complex) - At this site, liquid fluorine pumps with 
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speeds up to 20,000 revolutions per minute and flow rates of 50 pounds per 
second were tested. 

Oxidizer Hydraulics Lab (J Site Complex) - Rocket engine oxidizer system 
components were tested at this facility to determine how they reacted with other 
materials. 

Cryogenic Propellant Tank Site (K Site Complex) - This facility was used to test 
propellant tank insulation systems and to determine pressurizing gas requirements 
during propellant outflow. The tank served as a research test chamber where 
liquid hydrogen rocket fuel tanks were tested. 

Hypersonic Tunnel Facility (HTF) - In this facility, air velocities and temperatures 
were created to simulate rocket flight speeds up to seven times the speed of sound 
and altitude conditions up to 120,000 feet. 

Space Power Facility (SPF) - This facility is a very large vacuum tank used for 
the testing of spacecraft and/or their subsystems and components in a simulated 
space environment. The vacuum chamber is the largest in existence. It was also 
designed to accommodate tests involving reactor operations but was never utilized 
for that purpose. In 1979, the facility was modified for use by Garrett 
Corporation to produce uranium hexafluoride gas centrifuges for the Department 
of Energy (DOE). The facility was utilized for this purpose from August 1979 
through November 1986. 

On June 30, 1974, PBS was placed in a standby condition. A skeleton crew of NASA 
personnel provided maintenance and oversight of Plum Brook Station during its standby 
period. NASA declared approximately 2,152 acres of the original 9,009 acres as excess 
in April 1978. The Perkins Township Board of Education received 46 of the excess 
acres, which included buildings 7142, 7144, 7191, 7192, 7193: 7231, 7232, and 8232. 
The Perkins Township Board of Education uses the land as a bus transportation center. 

From 1980 through 1986, the Space Power Facility (SPF) was utilized by Garrett 
Corporation to produce uranium hexafluoride gas centrifuges for the Department of 
Energy (DOE). In 1988 Plum Brook Station began emerging from standby status and 
began utilizing the following major aerospace facilities: SPF, Space Propulsion Research 
Facility (B-2 Facility), the Cryogenic Propellant Tank Site (K-Site), and Hypersonic 
Tunnel Facility (HTF) . 

NASA presently controls approximately 6,400 acres at the site. Additionally, NASA has 
a use permit with the Ohio Air National Guard for 604 acres. Local farmers lease 
approximately 900 acres. 

There are approximately 106 permanent buildings and structures on the PBS site and 99 
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munitions bunkers which were constructed when the facility was an ordnance plant. The 
munitions bunkers are currently used for the storage of materials, equipment, and 
records. The remaining buildings and structures include offices, test facilities, 
mechanical or process equipment, and shipping and receiving areas. An additional 28 
structures on the site include substations, sanitary wastewater treatment facilities, and 
cooling towers. All the test facilities located at the site are remotely located from each 
other. 

Electric power is provided to the facility by the Ohio Edison Company. Potable water 
is supplied by the City of Sandusky. Raw water, used for cooling, testing, and fire 
protection, is provided by the City of Sandusky-owned intake in Lake Erie (Big Island 
Pump Station). Another raw water intake (Rye Beach Pump Station) was also used until 
1985, when use was discontinued due to a blocked line. PBS has five sanitary waste 
treatment systems. Three are currently operating; the largest of which is a 110,000- 
gallon-per-day high-rate trickling-filter secondary treatment plant located on Taylor Road. 

In addition to NASA activities currently conducted at PBS, the Department of 
Agriculture, Department of Interior, Department of Labor, the Immigration and 
Naturalization Services, and the Federal Bureau of Investigation have offices at Plum 
Brook Station for non-aerospace activities. 

1.3 SITE REGULATORY HTSTORY 

This section of the report contains information on environmental permits, known 
hazardous material releases, and remediation activities. 

1.3.1 Environmental Permits Issued or Applied Forlother Environmental 
Considerations 

Environmental permits currently held by NASA LeRC PBS are as follows: 

Open Burning Permit 
National Pollutant Discharge Elimination System (NPDES) Permit 

Open Burning Permit 

The PBS Open Burning Permit is actually a written authorization obtained on a 
yearly basis from the Ohio Environmental Protection Agency (OEPA) Northwest 
District Office (NWDO). The Open Burning Permit is requested by PBS yearly 
in writing to allow the burning of open fields each spring. The field burning is 
conducted in order to eradicate noxious weeds and to propagate field grasses that 
the site wildlife feed upon. A bum campaign, lasting approximately three 
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months, is conducted and terminated prior to the nesting of PBS wildlife. Each 
year, the northern and southern halves of the station are alternately burned. 

NPDES Permit 

NASA LeRC PBS has a NPDES permit (Application No. OH0001392) for nine 
outfalls. The permit was originally issued by USEPA for seven outfalls. Two 
new outfalls were added to the permit in April 1991. USEPA has transferred 
primary authority for the NPDES permit program for federal facilities in Ohio to 
OEPA. Three of the nine permitted outfalls are process/stormwater discharges 

' to Kuebeler Ditch (outfall 001), Ransom Brook (outfall 002), and Plum Brook at 
Pentolite Road (outfall 003). Four outfalls (004-007). are for effluent from PBS 
sewage treatment plants which discharge to Kuebeler Ditch, Ransom Brook, and 
the Plum Brook. Outfall 008 is for effluent from the B Control Building sewage 
package plant which ultimately discharges to the Box Factory Road Ditch. 
Outfall 009 is for non-contact cooling water from K Site that is discharged onto 
the ground 100 feet from the building. The most recent NPDES permit granted 
to Plum Brook Station by the OEPA (OEPA Permit No. 21000002*CD) has an 
effective date of December 22, 1988, and will expire at midnight on December 
13, 1993. OEPA's NWDO in Bowling Green is the administrative and 
enforcement agency of PBS's permit. PBS has submitted their application for a 
NPDES permit renewal. 

1.3.2 Other Permit Considerations and Environmental Documentation 

Resource Conservation and Recovery Act 

PBS has registered with the OEPA as a generator of Resource Conservation and 
Recovery Act (RCRA) hazardous waste and has received an EPA identification 
number (#OH3800015379). Wastes generated from routine operations are stored 
in Building 9206, which is managed as a less-than-90-day storage area. As no 
RCRA hazardous wastes are treated or disposed of on-site, PBS is not required 
to submit either a RCRA Part A or Part B permit application. 

Aii Permits 

In order to comply with the Federal Clean Air Act (CAA), the State of Ohio 
through its CAA State Implementation Program requires Permits to Install (PTI) 
New Sources of Pollution for sources installed since 1974 and Permits to Operate 
(PTO) for all air pollution sources. Small emissions sources (typically less than 
10 tonslyear) often receive "Registration Status" or "T Status" on the OEPA 
records. In response to a 1972 request from the Ohio Board of Health, PBS pre- 
registered potential air pollution sources with the Ohio Air Pollution Control 
Board for information purposes only. PBS recently applied for OEPA air 
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permits. Many of the test facilities remain inactive today; therefore, many 
potential air emission sources are not operating at this time. Potential sources 
include rocket testing activities, gadliquid storage, degreasers, cooling towers, 
boilers, a paint-spray booth, an incinerator, and construction activities. PBS is 
planning to conduct an air pollution source inventory during FY 1994. 
Additionally, if a significant portion of PBS was reactivated or a significant new 
source was installed, emissions would be evaluated to determine which, if any, 
required permitting. 

Permission to Use Chemicals in Cooling Tower 

PBS has applied to OEPA for permission to use additives (algicide and corrosion 
inhibitors) in two SPF cooling towers. A list of the proposed chemicals to be 
used in the cooling towers was provided to the OEPA on September 25, 1989. 
The OEPA approved some of the chemicals for use, but has yet to approve the 
use of all the proposed chemicals. PBS is currently gathering data in order to 
resubmit its request for permission to use additives in the cooling towers. 

National Environmental Policy Act Documentation 

NASA LeRC prepared an environmental impact statement (EIS) in 1971 for both 
the Cleveland and PBS sites. The 1971 EIS was superseded by a 1978 EIS which 
NASA submitted to the OEPA. Environmental Resources Documents (ERDs) 
were prepared to supplement the 1978 EIS. The current ERD was prepared in 
August 1990 and addresses management of hazardous substances and hazardous 
wastes at LeRC and PBS. 

1.3.3 Enviro~lental Remediation History 

The OEPA conducted a PA of PBS in 1983. The areas of interest were the red 
water ponds and a 1981 spill of approximately 170 gallons of polychlorinated 
biphenyls (PCBs) that occurred at Building 9206. An on-site inspection of these 
sites was conducted by the OEPA Division of Solid and Hazardous Waste 
Management (DSHWM). The potential for groundwater and surface water 
contamination from the Army's production of explosives in the 1940s was 
assessed at that time as well as the possibility for the spilled PCBs to contaminate 
soil and groundwater. DSHWM recommended that further sampling be 
conducted in the areas of concern due to the limited amount of information 
available. 

Red Water Discharges 

PBS has two areas which contain "Red Water Pondsn. These two arc% are the 
"Pentolite Road Red Water Pondn, and the "West Area Red Water Ponds". The 
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red water waste stream is a result of one of the final purification steps in the 
production of TNT. The manufacture of TNT involves the nitration of toluene 
by reacting toluene with nitric and sulfuric acids. A small percentage of the 
toluene is not fully converted to d-nitrotoluene, but ends up as &-nitrotoluene, 
DNT. A purification step to remove this DNT is called the "Sellite" process. 
Aqueous sodium sulfate (NazS03) is used to wash the TNT product. DNT is 
sulfonated [has a sulfonate group (S03H) added to the molecule] and becomes 
soluble in water. This water solution is and is pumped to a pond for 
evaporation. 

The red color arises from the chemical properties of the sulfonatedlnitrated 
toluene compound. It is a type of chemical dye and is similar to a large group 
of Azo- and Diazo- dyes. The terms Azo- and Diazo- refer to chemical dye 
structures based on benzene molecules with attached nitrogen compounds. These 
compounds often are sulfonated and/or linked together through the nitrogen 
groups to form large, complex dye molecule structures. In a pure form, these 
dyes impart intense, long lasting color to solutions and base material'. 

Throughout the years that NASA has operated PBS, leakagelseepage has been 
observed from the red water ponds. On the afternoon of April 13, 1977, a small 
surface ditch adjacent to the Pentolite Road Red Water Pond was observed to 
contain localized pockets of reddish-brown water. It was discovered that one of 
the drain tiles on the southeast comer of the spoils area associated with the red 
water pond had broken. The spoils area was created by the Army in the early 
1940s by spreading neutralized chemical waste from the production of explosives 
onto the ground. Retention dikes and sump pits were excavated immediately to 
prevent leakage of the red water to surface streams. The surface ditch was 
diverted. Approximately 60,000 gallons of red water were removed from the 
pond by a private disposal contractor and hauled off-site. The pond was 
bacH~lled and measures were taken to eliminate ponding and to provide better 
surface drainage to local drainage ditches. 

On April 3, 1990 and again on February 19, 1991, reddish-brown water was 
observed discharging into Pentolite Ditch from an underground discharge pipe. 
It was assumed that the source of the red water was runoff. In both instances, 
the OEPA and the National Response Center (NRC) were contacted. The amount 
of red water released to the Pentolite Ditch is unknown, but the estimated flow 
rate during the April 1990 incident was 5 gallons per minute. Water samples 
were taken upstream of the discharge, at the discharge point, and downstream of 
the discharge at the Plum Brook weir but no toxic or hazardous substances were 
detected in the analyses. 

The red water ponds are not inspected on a routine basis for ovefflow or 
discharge into the on-site steams or ditches. If a heavy rainfall occurs, it is 
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possible that these areas will be inspected at that time, particularly the discharge 
pipe into the Pentolite Ditch. 

In 1989lhe U.S. Army Corps of Engineers under the Defense Environmental 
Restoration Program conducted an environmental assessment of the potential areas 
of contamination caused by PBOW. The assessment involved an investigation of 
remaining Department of Defense structures and the contiguous groundwater, 
surface water, and soil for possible contamination by any hazardous substance 
associated with the PBOW. The U.S. Army has committed to remediate any sites 
identified as contaminated from PBOW operations. 

PCB Spill at Building 9206 

In 1981, a spill of approximately 170 gallons of PCB-contaminated oil occurred 
on the concrete floor of Building 9206 while a contractor was moving a PCB- 
contaminated transformer. One hundred twenty gallons of the spilled oil were 
recovered from the warehouse floor. The remaining PCB oil leaked under the 
concrete floor and contaminated the soil. Concentrations of PCBs were found in 
the soil up to 2,400 ppm. Some contaminated soil and all free liquids were 
removed, and four monitoring wells were installed to detect groundwater 
contamination. After several years of groundwater monitoring, no contamination 
was found. Total decontamination was performed in 1989. Post decontamination 
groundwater monitoring showed no PCB concentrations. The decision to 
discontinue groundwater monitoring was made in 1990 after discussions with 
USEPA. 

Although the above releases were the focus of OEPA's 1983 PA of PBS, other 
releases of petroleum materials have been observed and documented as discussed 
below. The releases discussed below are not considered to include all releases 
that may have occurred at PBS; however, they are of large volumes and were 
recorded or reported to NASA officials or federal and state agencies. 

Spill of Diesel Fuel at Space Power Facility 

On October 4, 1980, a spill of several thousand gallons of diesel oil occurred at 
the SPF while Garrett Corporation was using the facility. The source of the spill 
was an underground tank which had overflowed. Diesel fuel was siphoning from 
a 100,000-gallon aboveground tank to the smaller underground tank, causing it 
to overflow. The spilled oil was released to the SPF sewage treatment plant, 
which discharges to Kuebeler Ditch, and was also found in a sump pit at SPF. 
Dams were constructed to preclude further release to the ditch, oil was skimmed 
from the STP and pumped from the sump pit, straw bales were brought in to 
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absorb the oil from the ditch water, and other on-site ditches that became 
contaminated were cleaned by means of a backhoe. All contaminated dirt and 
straw were disposed of at a county landfd. Recovered diesel fuel and 
contaminated water were wllected and hauled off-site for disposal. 

A Garrett Corporation employee, acting as a private citizen, contacted the U.S. 
Coast Guard and reported the spill. The Coast Guard investigated the spill on 
October 6, 1980. The Coast Guard was satisfied that no pollution had occurred. 
Due to the classified nature of Garrett Corporation's activities at the SPF, NASA 
had no involvement in the cleanup efforts or notification to federal, state, or local 
agencies. 

Naphtha Spill at "An Site Complex 

On August 5, 1978, approximately 1600 gallons of raw, untreated coal tar- 
derived naphtha leaked from a fuel storage trailer at "An Site Complex. The 
trailer was located at the site in an excavated earthen retention basin. The base 
of the retention basin was hard clay and considered to be impermeable. The 
spilled naphtha was contained in the retention basin and therefore did not result 
in a release to surface waters. An off-site disposal company was contracted to 
pump the spilled naphtha from the retention basin the same day the spill was 
discovered. Approximately 900 gallons of raw material were removed from the 
basin by the disposal company and hauled off-site for disposal. An unknown 
amount of naphtha was pumped into drums for use in fire training exercises 
conducted in the bum pit on Snake Road. After all the raw material had been 
removed from the basin, the basin was flushed with water. 

No. 2 Fuel Oil Spill at PBRF 

On December 28, 1976, 50 to 75 gallons of No. 2 fuel oil leaked from a 200- 
gallon aboveground tank which fed fuel to a boiler in the PBRF service building. 
The aboveground tank failed and its contents were released to a concrete catch 
basin that flows to the Pentolite Ditch. Approximately 1,000 feet of the ditch 
were contaminated with the released oil. Containment dams were constructed at 
the ditch to prevent the oil from flowing further down the ditch. Oil- 
contaminated water was pumped from the catch basin and absorbent pillows were 
used to absorb small pockets of oil in the ditch. All brush and reeds 
contaminated with the oil were excavated and removed and the surface area of the 
ditch cultivated for degradation. The catch basin and culvert were flushed with 
high-pressure hoses. Water samples were obtained daily from the ditch for a 
three-month period and analyzed to monitor the plume and to ensure that clean-up 
efforts were effective. The U.S. Coast Guard and USEPA were notified of the 
release. It was determined that there was no release to public streams or 
waterways. 
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Asbestos Abatement 

A 1986 environmental audit of PBS showed that there was considerable 
degradation of the asbestos insulation on outside steam pipes and associated 
systems throughout the facility. It was apparent from the audit that an extensive 
asbestos abatement program needed to be implemented in order to remove or 
encapsulate asbestos-containing material (ACM). An area of particular concern 
was the ACM on the pipes leading from the B-boiler building (Building 5221) to 
the steam accumulators, at the accumulators, and pipes running from the 
accumulators to the B-2 Facility (Building 3211). Also of concern were the 
accumulator tanks, headers, transfer lines, and valves of the accumulator system. 
Large pieces of asbestos insulation were observed lying on the ground beneath the 
30-inch steam line and around the associated system components. Air samples 
were taken downwind of the contaminated systems. Asbestos was detected in the 
samples. Visual observations indicated contamination in the soil and ponds in the 
area. 

An asbestos abatement program was implemented at PBS in 1988. The 
program's purpose was to identify the extent of asbestos contamination at the 
facility and to identify areas requiring immediate abatement. In the abatement 
program, asbestos insulation was removed from the 30-inch steam line, the 
accumulators, and associated systems. Asbestos insulation that had fallen to the 
ground or accumulated in the trenches at the "B" Test Site was removed and 
disposed of by the abatement contractor. Top soil beneath the steam line was 
removed from areas where asbestos was observed on the soil and disposed of off- 
site with the asbestos. Post abatement visual inspection showed no significant 
residual ACM in the soil. 

Underground Storage Tank Program 

Following a 1989 assessment by Ebasco of 19 underground storage tanks (USTs) 
associated with Plum Brook Station operations, 19 tanks were identified for 
removal. These tanks were removed from July through February 1992. The 19 
tanks were removed in the following order: 

9 tanks at the Garage and Maintenance Area (Buildings 712 1, 713 1 and 
7132); 

2 tanks at the Space Power Facility (Building 1411); 

1 tank at the Pump Station (Building 8133); 

3 tanks at the Plum Brook Reactor Facility (Building 1131). 
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2 tanks at the "B" site Boiler Building (Building 5231) 

2 tanks at the Fill Storage Tank (Building 8951). 

Six of the tanks removed contained waste oil mixed with solvents or petroleum 
products (gasoline or diesel fuel). The remaining tanks contained water prior to 
their removal, but at some point during their operating lifetime contained 
solvents, gasoline, or diesel fuel. Four of the tanks contained fuel oil. All the 
tanks except for the last two showed evidence of leaking while in the ground. All 
excavations exhibited some amount of visible contamination. All visibly 
contaminated soil was removed from the excavations and the excavations were 
bacW111ed with clean sand. Based on preliminary post~removal sampling, funher 
soil investigations at the tank removal sites are being initiated at this time. 

1.3.4 Recent Environmental Investigations 

A number of environmental investigations have occurred at the Plum Brook 
facility during the past five (5) years. Table 1-1 indicates several major 
environmental projects which have occurred at the Station. 

UST Investigation 

Ebasco's study of the UST associated with Plum Brook Station is discussed in 
Section 1.3.3. 

Red Water PondsIBurning Grounds 

IT conducted a site investigation focusing on the areas associated with past Army 
operations, the Red Water Ponds and the Burning Grounds. TT installed six 
shallow monitoring wells to sample groundwater and collect subsoil samples from 
the Red Water Ponds and the Burning Grounds. IT also calculated in-situ 
hydraulic conductivity for the monitoring well zones and collected surface water 
samples from the streams that drain the site. Although several different volatile, 
semivolatile, nitroexplosive and metal compounds were found in the samples, IT 
preliminarily calculated the HRS to be zero (0.0). 

Preliminary Assessment 

The Preliminary Assessment evaluated past waste management and hazardous 
materials handling practices at Plum Brook Station. The PA was performed by 
SAIC who gathered existing information to identify potential sources of 
environmental contamination. From this information, SAIC was able to identify 
sites that required immediate response and determine if further action was 
necessary under CERCLA. 
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SAIC determined that only 10 sources had released hazardous substances to the 
environment out of 32 potential sources. The hazardous substances included 
nitroexplosives, heavy metals, acetone, methylene chloride, bisphthalate, solvents, 
petroleum hydrocarbons and asbestos. The releases were from the Red Water 
Ponds (three locations), the Burning Grounds (two locations), UST Removal 
Areas (four locations) and the steam piping systems. HRS scoring performed by 
SAIC resulted in a high score of 2 1.9 for Operable Unit 2, the Red Water Ponds. 
The remainder of the facility scored below a value of 8. The surface water 
pathways were determined to be the most significant factor leading to releases 
into the environment. 

TABLE 1-1 
Environmental Investigations in the last 5 Years 

Plum Brook Station 

1 Date Completed 
I 

Morrison 
Knudsen 

Momson 
Knudsen 

Morrison 
Knudsen 

Snake Road Burn Pit 

UST Investigation for 
Remedial Action 

H+GCL 

SAIC 

IT Corp 

IT Corp 

IT Corp 

H%CL conducted on investigation of the Snake Road Bum Pit to characterize 
possible surface soil and groundwater contamination due to the use of the area as 
an uncontrolled bum ground. Five soil borings to characterize surface soils and 
4 monitor wells to help characterize groundwater contaminants were completed 
as part of the investigation. Based upon the results of the investigation and the 
presence of compounds detected in the soil and groundwater, H'GCL did not 
recommended further site characterization or remediation. 

July 1993 

Utility Line Investigation 

Utility Line Investigation 

June 1993 

April 1992 

Snake Road Bum Pit 

Preliminary Assessment 

Red Water Ponds 

Snake Road Burning Ground 

Taylor and Ransom Road 
Burning Ground 

February 1992 

June 1991 

March 1990 (Draft) 

March 1990 (Draft) 

March 1990 (Draft) 
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Utility L i e  Investigation . (1992) 

MK conducted a drilling and analysis program along a natural gas line right-of- 
way to determine the presence of any hazardous and domestic water contaminants 
which could adversely affect the personnel working on the project. MK 
performed a total of 44 soil borings along the utility right-of-way at various 
location throughout the facility. The study revealed two areas of concern, the 
area around Building 3232 and the area around Building 231 1. Both areas had 
moderate levels of organic solvents near exit doors. 

Utility Line Investigation (1993) 

MK conducted a drilling and analysis program along the sanitary sewer right-of- 
way to determine the presence of any hazardous contaminants which could 
adversely affect the personal safety of workers on the project. MK performed a 
total of 37 soil boring along the utility right-of-way. The study detected the 
presence of organic solvents in the vicinity of the Maintenance Garage. Much of 
the contamination was attributed to the USTs. 

UST Investigation for Remedial Action 

MX conducted a study of four UST areas to determine the appropriate action to 
be taken to remediate the impacted areas. The studies of these areas have been 
completed but the final determination of appropriate remedial actions has not been 
determined. Further remedial action may be required in the following three 
areas: 

Maintenance Garage 
Reactor Area 
Space Power Facility 



MORRISON KNUDSEN CORPORATION Section: 2.0 
ENMROWEMAL iWinrrS Revision: 0 

Page: 1 of 22 
PLUM BROOK SlTE INSPECTION Da.k: January 14,1994 

SECTION 2 
ENVIRONMENTAL SETTING 

This section describes the environmental setting at Plum Brook Station (PBS). Information 
provided in this section includes descriptions of general environmental conditions and target 
populations. 

2.1 ENVIRONMENTAL MEDIA SURROUNDING FACILITY 

2.1.1 Climatic Data 

The climate of northern Ohio is continental in character but is strongly influenced 
by Lake Erie. In north-central Ohio (Erie County), predominant westerly winds 
parallel the lake shore but do not come inland as frequently as they do on eastern 
reaches of Lake Erie. The weather changes every few days as warm and cold 
fronts move through the area. 

Summers are moderately warm and humid. Temperatures occasionally exceed 
90°F. Temperatures rarely exceed 100°F. Winters are cold and cloudy. 
Temperatures are sub-zero an average of five days per winter. Daily temperature 
range is greatest in summer and least in winter. Annual temperature extremes 
usually occur after late June and in December. On an average, the temperature 
first falls to freezing in October. The last freezing temperature normally occurs 
in April. 

2.1.1.1 Precipitation 

Climatic data prepared by NOAA are available for the City of 
Sandusky, 3.5 miles to the north of PBS. The normal annual 
precipitation at Sandusky is 33.90 inches, based on the 1% 1-1980 
record. The two-year, 24-hour rainfall event for Sandusky is 2.45 
inches. 

Average annual water loss is estimated to be 22.5 inches for PBS. 
This figure is based on data compiled from 1951-1980. Water loss is 
defined as the difference between precipitation over a drainage area 
and stream flow from the drainage area. Water is lost through 
evapotranspiration, infiltration and evaporation. 

2.1.1.2 Flood Plain Data 

Peak discharges for Pipe Creek, Plum Brook, and Storrs-Hemminger 
Ditch are presented in Table 2-1. These data were obtained from the 
National Flood Insurance Program. 
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TABLE 2-1 
PEAK DISCHARGES 

Plum Brook at Perkins Avenue 

Flooding Source and 
Location 

Pipe Cr. above Taylor Ditch 

Storn-Hemminger at Rte. 2 

Two possible sources of contamination are within the 100-year and 
500-year floodplains: West Area Red Water Ponds A-1 and A-2 and 
Disposal Area 2A. Red Water Pond A-2 is entirely within both the 
100-year and 500-year floodplains. Red Water Pond A-1 is within the 
500-year floodplain. Approximately hdf of Disposal Area 2A is 
within both the 100-year and 500-year floodplains. 

NOAA does not prepare a monthly wind rose diagram for Sandusky 
or Erie County. The most current wind rose for the PBS area was 
prepared in 1956 by NACA. This wind rose is presented in Figure 2- 
1. The wind direction is southwest 55 percent of the time through all 
12 months. There is an increased frequency of northerly and 
northeasterly winds during spring and summer months due to onshore 
lake breezes created by temperature inversions. 

Drainage 
Arca (mi2) 

23.6 

0.4 

2.1.2 Geologic Setting 

2.1.2.1 Soil Formations Underlving Area 

Peak Discharges (cfs) 

Two soil associations are present at PBS based on mapping by the 
Ohio Department of Natural Resources (ODNR) in cooperation with 
the U.S. Department of Agriculture. The Arkport-Galen association 
occurs in the northern and western portions of PBS, and the Prout 
association occurs in the southern and eastem portions of the site. 

The Arkport-Galen association is characterized by deep, nearly level 
to moderately sloping, well drained to moderately well drained soils 
that have a subsoil of loamy fine sand and fine sand and occur on 
sandhills and ridges. These soils are formed in very fine sand and 
deposited by wind and water as beaches, sand bus, and sand dunes. 

500-year 

2790 

200 

10-year 

2110 

93 

100-year 

2525 

164 
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SANDUSKY 

FIGURE 2-1 
SANDUSKY WIND ROSE 
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This association is made up of about 40 percent Arkport soils, 30 
percent Galen soils, and 30 percent minor soils. 

The Arkport soils are gently to moderately sloping and well drained. 
The Galen soils are nearly level and moderately well drained. The 
minor soils occur in level to depressional areas and in the flat areas 
between the sandhills and ridges. The minor soil associations are 
either very poorly or somewhat poorly drained. 

The Prout association, characteristic of the eastern and southern 
portion of Plum Brook Station, has moderately deep to deep, nearly 
Ievel to gently sloping, somewhat poorly'drained soils that have a 
subsoil of heavy silt loam to silty clay loam. This association occurs 
on uplands such as the sides of stream valleys, shale outcrop ridges, 
along drainageways and in some steeper areas. 

The Prout soils are nearly level to gently sloping, dark colored, and 
somewhat poorly drained. These soils are underlain by shale bedrock 
at a depth ranging from 20 to 40 inches for the Prout soils, and at a 
depth ranging from 40 to 60 inches for the Prout soils, deep variant. 
The minor soils in this association include a broad spectrum from 
nearly level to depressional and very poorly drained to nearly level to 
gently sloping and well drained. 

Soils across PBS are highly variable in terms of thickness and 
permeability. The Arkport soils are loamy fine sands with very high 
permeabilities. The Gden soils are loamy fine sands with high 
permeabilities. The Prout soils are very sandy loam with moderately 
low permeabilities. Estimated ranges for these parameters are 
provided in Table 2-2. a 

TABLE 2-2 
ESTIMATED SOIL THICKNESSES AND PERMEABILITIES 

Soil Type I Soil Description I Thickness (feet) I Permeability (In./hour) 
I 1 I 

Arkport Loamy fine sand 0  - 5  12 

Gal en Loamy fine sand 0 - 5  6.3 - 12 

Prou t Very sandy loam 0 - 5  0.2 - 0.63 
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2.1.2.2 Bedrock Geolo~y 

The bedrock formations of northwestern Ohio consist of carbonates 
(limestone and dolomite) and clastics (sandstones and shales) that 
regionally dip to the east. The study area is underlain by a relatively 
flat-lying sequence of Paleozoic sedimentary rocks which range in age 
from Precambrian to Devonian. The Silurian and Devonian 
formations that outcrop in Erie County are illustrated on Figure 2-2. 
The approximate thickness of formations that underlay PBS is also 
illustrated on Figure 2-2. Bedrock at PBS consists of four Devonian 
Formations (from oldest to youngest): the Columbus Limestone, the 
Delaware Limestone, the Plum Brook ShaldProut Limestone, and the 
Ohio Shale. The Columbus and Delaware Limestones occur in the 
northern and western portions of the study area, and the Plum Brook 
ShaldProut Limestone and Ohio Shale occur in the eastern and 
southern portion of the site. 

The Columbus Limestone consists of dolomite and limestone. The 
Delaware Limestone consists of finely crystalline, thin-bedded brown 
to gray fossiliferous limestone and dolomite. Karst topography has 
developed in some of the Silurian and Devonian carbonate bedrock in 
the northern and western portion of Erie County, resulting in 
cavernous porosity. 

The Plum Brook ShaleIProut Limestone sequence consists of a blue- 
gray, calcareous shale or mudstone overlain by a thin, fossiliferous 
limestone or dolomitic mudstone. The Ohio Shale is black and thin- 
bedded. The lithologic changes in the bedrock across the site affect 
the groundwater potential of the area. The depth to bedrock across 
PBS is highly variable based on data obtained from soil borings and 
monitoring wells. Limestone bedrock was encountered at a depth of 
25 feet below the surface at the PBRF. A monitoring well installed 
in the vicinity of the red water ponds located in the western portion of 
the site encountered limestone bedrock at an approximate depth of 19 
feet. Shale bedrock in the southern portion of the station has been 
encountered at depths of 2 to 12 feet. 

2.1.2.3 Site Topography 

PBS is located on relatively flat country characterized by topography 
that slopes gently northward toward Lake Erie. The ground surface 
has an average slope of less than six percent. The surficial deposits 
and landforms were produced by glacial processes. The elevation of 
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loss. wlth fan to bufl-grey. partly sandy 
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c. The Ohio shale was not encountered In the deep borehole. i t  outcroPs in the *outhea*tern most 
portlon of Plum Brook Station. 

FIGURE 2-2 
GENERALIZED STRATIGRAPHIC SECTION OF SILURIAN 

AND DEVONIAN STRATA UNDERLYING PLUM BROOK STATION 
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the site ranges from approximately 625 feet in the northern portion to 
approximately 675 feet at the southern and western boundaries. 
Locally, the bedrock surface at PBS dips to the northeast towards Lake 
Erie. 

2.1.3 Hydrologic Setting 

2.1.3.1 Surface Water Hydrology 

Numerous ponds (man-made and natural) and streams lie within a 15- 
mile radius of PBS. Lake Erie and Sandusky Bay are the largest 
surface water bodies within that radius (approximately 4.5 miles to the 
north). Bellevue Reservoir #5 is approximately 14 miles to the South- 
Southwest. The Huron River and its branches, located approximately 
3.5 miles east of PBS, are the major streams (refer to Figure 2-3). 

The dominant surface water feature in northern Ohio is Lake Erie. 
The lake has an area of 9919 square miles and a volume of 113 cubic 
miles. 

Eleven streams pass through or originate on PBS (Figure 2-3). Each 
of these streams could receive contaminants from runoff and 
groundwater discharge in the event of a spill at PBS. They flow north 
and northeastward to converge into Ransom Brook, Storrs Ditch, Plum 
Brook, and Sawmill Creek, which all flow to Lake Erie. Additionally, 
ditches totaling approximately 380,000 lineal feet are within PBS. 
Seventeen isolated ponds and reservoirs and three red water ponds are 
located on PBS (Figure 2-4). The ponds are probably fed by shallow 
surficial groundwater. Pond water levels remain high even during dry 
months. 
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FIGURE 2-3 
MAJOR SURFACE WATER FEATURES WITHIN A 15-MILE 

RADIUS OF PLUM BROOK STATION 





4 MILE RADIUS 

NASA PLUM BROOK STATION 

SITE INSPECTION 
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At this time, city and rural water systems serve residences north and 
east of PBS. Residences south and west of the Station continue to rely 
on wells andlor cisterns. The nearest recorded downgradient well is 
at 6115 Schenk Road. It is not known if the well is presently being 
used for drinking water. Many of the residences along Schenk and 
Campbell Roads haul water in and store the water in concrete cisterns. 
A list of local residental groundwater well users and their locations are 
listed in Appendix E along with well logs from the nearest users (< 1 
mile). No well within Plum Brook Station is used as a drinking water 
supply. Major groundwater users in Erie and Huron counties, their 
locations, and amount of water withdrawn are listed in Appendix F. 

Two wells serve as public (used by 25 or more people at least 60 days 
per year) drinking water supplies: Woussickett Golf Course clubhouse 
(631 1 Mason Road) and Stanley's Tavern (4408 Mason Road). Most 
commercial and industrial water is obtained from the City of 
Sandusky. Groundwater yields (at 20 gpm in limestone and < 2 gpm 
in shale) are too low to normal support large-scale production. 
Finally, no wells are used solely for crop irrigation, as Ohio's climate 
is humid with adequate precipitation. 

All aquifers in the area of PBS are used as sources of drinking water. 

2.2.3 Potential Impacted Wetlands, Parks, Protected or Sensitive Areas, 
Endangered Species 

The Milan State Wildlife Area is located three miles south (upgradient) of PBS 
in Oxford and Milan townships, at the confluence of the West Branch and the 
East Branch of the Huron River. It is upstream of PBS. The Erie Sand Barrens 
State Nature Preserve is approximately 1,000 feet south of PBS, at the 
intersection of Taylor and Scheid Roads. It is upstream of PBS. 

The Sheldon Marsh State Nature Preserve is approximately 3.75 miles northwest 
of PBS. It is downstream of PBS in an "intra-basin" area between Plum Brook 
and Sawmill Creek at their discharges to Lake Erie. The Resthaven Wildlife 
Area is located in Margaretta approximately six miles northwest of PBS. Old 
Woman Creek is a National Estuarine Research R e ~ e ~ e  and State Nature 
Preseme. It is located two miles east of the City of Huron. The locations of 
these areas are shown on Figure 2-3. 

The only federally endangered animd species in Erie County are the Indiana bat 
w-9 and the bald eagle (Haliaeetus leucocephduS), Approximately 
four breeding pairs of bald eagles occur within 5 to 10 miles of PBS. Putnam 
Memorial Reserve is a known habitat for bald eagles located to the north of PBS 
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along Sandusky Bay. No survey has been conducted to identify habitats of the 
Indiana bat in the Plum Brook area. 

The Division of Natural Areas and Preserves of the Ohio Department of Natural 
Resources (ODNR) designates animals as state endangered, state threatened, 
potentially threatened and presumed extirpated. State threatened and potentially 
threatened are not legal definitions and will not be discussed in this report. The 
state endangered animal species in Erie County are the following: the western 
banded killifish @undulus dia~hanous meno*, the least bittern (Jxobrychus 
exilis), the eastern pondmussel CLigumia, the sedge wren (Cistothorus 
platensis), the common tern Gterna hirundd and the bald eagle (Haliaeetus 
]eucoce~haluQ. The upland sandpiper m m i a  lo1@md3 is the only animal 
within PBS on the Division of Natural Areas and Preserves list of state threatened 
animals. 

The following seven state endangered moth species have been collected from 
RestHaven Wildlife Area and Old Woman's Creek State Natural Preserve. 

. . vena idalia (Regal Fritillary) - its locale is listed only as "Erie 
cow; 

0 ? -  - - associated with Prairie Dock (a prairie grass); 
S~ar t in i~hva inom - associated with wetlands; 
Flvpocoena enervata - associated with wetlands; 
Trichoclea artesta - collected from Old Woman's Creek; 
Tricolita notata - collected from Rest Haven; and 
Pamixma beeriana - collected from Rest Haven. 

Three of these species (Papaipema silphii, Spartiniphaga hops, and Hypocoena 
enervata) are associated with habitats (wetlands and Prairie Dock) that exist on 
PBS . 
The Division of Natural Areas and Preserves of the ODNR designates plants as 
state endangered, state threatened, potentially threatened and presumed extirpated. 
Potentially threatened is not a legal definition and will not be discussed in this 
report. Table 2-6 lists the state endangered and state threatened plants in Erie 
County. The plants marked with an asterisk (*) in Table 2-6 designate plants in 
and near PBS. 
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C 

TABLE 2-6 
STATE ENDANGERED (E) AND STATE THREATENED (T) 

PLANT COMMUNITIES IN ERIE COUNTY 

STATEENDANGEREDPLANTS 
Apocynum sibiricum - clasping-leaf dogbane 
Arabis hirsuta var. ~vcnocarpa - western hairy rock-cres 
A s t e r s  - bushy aster 
Carex biclcnellii - bichell's sedge 
Qpripedium candidum - white lady's-slipper 
Draba ram - carolina whitlow-grass 
Eleocharis engelmannii - engelmann's spikerush 
I$pericum ymnanthum - least St. John's-wort 
Sagittarian cuneata - wapato 

STATE THREATENED PLANTS 
Arnmo~hiia brevili~ulaQ - American beach grass 
A 4  - prairie thimbleweed 
Artemisia campestris - beach wormwood 

a lactq - prairie false indigo* 
Carex aauatili~ - leafy tussock sedge 
Carex bebbii - bebb's sedge 
Carex conoid~ - field sedge* 
Carex lasiocarpa - slender sedge 
Carex retroflexa var. retroflexa - reflexed sedge 
Carex sartwellii - sartwell's sedge 
D m  pm 

. .  . 
nz& - tansy-mustard 

Eleocharis compressa - flat-stem spikerush 
Eleocharis Olivaca - olivaceoius spikerush* 
Euthamia e~mnospemoida - great plains goldenrod* 

thus mollk - ashy sunflower* 
themum bickneE - plains frostweed 

Hemicamha micrantha - dwarf bulrush* 
- kalm's St. John's wort 

Juncus al~inus - alpine rush 
-hvllus - flat-leaved rush* 
Potentialla ~acfadoxa - bushy cinquefoil 
Salix candida - hoary willow 
Senecio pawrculu~ - balsam squaw-weed 
Smilax herbacea var. lasioneura - pale carrion-flower 
Xvris torQ - twisted yellow-eyed grass* 
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SECTION 3 
SCOPE OF FIELD INVESTIGATION 

3.0 INTRODUCTION 

This section briefly describes the basic procedures used to obtain samples during the field 
investigation at Plum Brook Station. The Plum Brook Site Investigation involved sampling the 
soil, sediment, surface water and groundwater. Sampling locations were selected based upon 
the PA and other site historical records to focus on the most likely areas of contamination. No 
attempt was made to define the extent of contamination, merely its presence or absence. 

3.1 GROUNDWATER SAMPLING 

The drilling of monitoring wells was conducted in accordance with MK's Standard 
Procedures. All wells were installed through 4%-inch Inside Diameter hollow stem 
augers. Samples were obtained using a 2-inch diameter by 24-inch long, split barrel 
sampler. MK followed ASTM D-1596 procedures with the exception that the sampler 
was driven 24 inches rather than the standard 18 inches. The first sample (0 to 24 
inches) was the only soil sample obtained from each boring. The remainder of the 
boring was advanced without additional sampling. 

Each boring was advanced to groundwater intersection or auger refusal. The depth of 
the borings was between IS and 25 feet. Each boring was classified using the Unified 
Soil Classification System (USCS) description. Since there was no sampling after the 
first few feet, MK classified the remainder of the boring based upon drill cuttings. 

The screened interval of the monitoring wells consists of 2-inch diameter, 0.010 slot, 
polyvinyl chloride screen; the typical length is 10 feet. An appropriate length of 2- 
inch diameter, schedule 40, flush threaded PVC casing was inserted to extend from 
the top of the screened interval to a height of 2 to 3 feet above ground surface. 

MK placed a graded sand pack in the annulus around the well screen to a height of 
approximately 2 feet above the screened interval. In some areas, due to the shallow- 
ness of the monitoring wells, only one foot of sand was placed above the screened 
interval. A 1 to 2-foot thick bentonite seal was placed above the sand pack and the 
remainder of the annular space filled with a cementhentonite grout. Each well was 
completed by cementing in place a cast-iron standpipe with locking cap. Cement was 
mounded slightly around the standpipe to promote stormwater drainage away from the 
well. 

All sampled wells, newly installed and existing, were surveyed relative to top of 
casing (TOC) elevation above mean sea level (MSL) and ground elevation. This 
provides a common elevation datum to correlate groundwater elevation measurements. 
The casing of each well was marked or notched at the point where the elevation was 
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established to provide consistency in groundwater measurements. In addition, all 
monitoring wells were located horizontally so that they can be located on a scaled site 
map. Table 3.1 is an inventory of monitoring well information. 

Following monitoring well installation, all new wells were developed. The objective 
of well development is to remove sediments from between the well and screened the 
interval, thereby restoring the natural hydraulic properties of the geologic formation 
that become disturbed during well installation. Well development was accomplished 
by a surge and baiVpump technique. Each well was developed until no sediments 
were observed in the expelled water, and the pH, and temperature of the purged water 
were steady. Following development, the wells were permitted to stabilize for a 
period of 24 hours before a sample was collected. 

Prior to collection of the sample from the monitoring well, the well was purged to 
remove standing water and to ensure that the sample collected was representative of 
the aquifer water. The depth to groundwater was measured to calculate the volume of 
groundwater in the well. Groundwater level measurements were obtained using an 
electrical depth probe. The probe was capable of detecting the depth of groundwater 
to the nearest 0.01 foot. These measurements were used to construct a groundwater 
table contour map (See Figure 2.5). 

Three to five volumes of groundwater, or until the well went dry, were removed from 
the well. The minimum volume of water purged from each well was calculated 
according to the equation: 

V = 3x ( r x ? x h x 7.48 gallonslgals) 

where: 
T = 3.14 
r = radius of casing in feet a 

h = number of linear feet of static water 
V = Volume to be purged (gals) 

The actual number of well volumes removed was determined by field measurements. 
The pH and temperature were measured during well sampling and logged. The wells 
were evacuated using a decontaminated, bottom loading, 1.66 inch diameter stainless 
steel bailers. After the well was purged, it was allowed to recharge before a clean 
teflon bailer was lowered into the well to withdraw groundwater for a sample. 
Teflon-coated, single strand stainless steel wire or polypropylene, monofilament rope 
was used to raise and lower the bailer. Samples were collected within twenty four 
hours of well evacuation. If well yields were low at the well site, the samples were 
collected as the well recovered and provided a sufficient volume of water for sample 
collection. Groundwater was collected for total and soluble metal 
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TABLE 3.1 
MONITORING WELL INFORMATION 

PMU Well # Ground TOC Boxing Screen 
Elevation Elevation Depth Interval 

(feet) (feet) 

1 MK09 643.04 645.91 15 10 

1 MKlO 638.23 641 .25 14 10 

1 MKll 634.88 638.00 13 10 

1 MK13 Shallow Rock, well was not installed 

1 MK14 679.04 681.93 11.5 5 

1 MK15 678.35 681.45 9 5 

2 MK16 671.45 674.64 8 5 

Shallow Rock, well was not installed 

639.85 

637.86 23 

-- - - 

Sandpack 
Interval 

-- - - 

Depth to 
Water 

(feet) 1 (Elevation) 

3 MK21 Did not produce water, well was not installed 

4 MK22 635.84 638.95 9.5 5 6 628.0 

4 MK23 637.01 640.01 16 10 12 622.4 

4 MK24 654.57 657.59 9.5 5 7 650.1 

5 MK25 Shallow Rock. well was not installed 

analyses and was not field-filtered prior to transfer to sample containers. The 
laboratory filtered the groundwater samples prior to their analyses. A grab sample 
collected in a clean glass container was used to measure pH, and temperature. The 
measurement probes were rinsed with distilled water between samples. 
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3.2 SURFACE WATER 

Surface water samples were collected by wading to the sample location. Surface 
water sampling was conducted starting at the furthest downstream location and 
proceeding upstream. Surface water samples were collected at each location prior to 
collection of the sediment sample at that location to minimize cross-contamination. 
The water sample was collected by immersing a laboratory-cleaned glass jar (sampling 
tool) immediately below the surface of the water and transfening the water to the 
appropriate sample container(s). A new clean glass jar was used as a sampling tool at 
each station to eliminate potential cross-contamination. A majority of the samples 
were collected from the middle of the creek, but depending upon the depth, some 
samples were taken closer to the bank. Field water quality parameters such as pH, 
conductivity, and temperature were measured in-situ at each sampling station. Table 
3.2 is a summation of the field parameters measured during the stream sampling. 

TABLE 3.2 
SURFACE WATER FIELD MEASUREMENT 

PMU Sampling pH Temperature 
Point ("C) 

II I SW08 I No measurement recorded 
I I 

Y 2  1 SW09 I No measurement recorded 
I I 

11 SW 12 I No measurement recorded 

2 

3 

3 I SW14 I No measurement recorded 

SWlO 

SWll 

SW13 No measurement recorded 

No measurement recorded 

7.62 26.2 
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TABLE 3.2 
SURFACE WATER FIELD MEASUREMENT 

PMU Sampling pH Temperature 
Point ("C) 

3 SW15 7.37 22.7 

4 SW16 7.52 22.7 

4 SW17 7.68 21.7 

When a sample collection device was used to obtain a surface water sample, the 
sample bottles were filled directly from the sampling device. If the volume required 
to fdl each sample bottle exceeded the volume contained in the collection device, an 
aliquot from each sample retrieved was placed in each sample bottle until all the 
bottles were filled. The sampling device was 'lowered to the same depth when more 
than one volume of the sample collection device was required to fill the bottles. 

SEDIMENT SAMPLING 

Sediment samples were collected at locations corresponding to surface water sample 
locations. The samples were collected by wading into the stream. Each was collect- 
ed from a depositional area to ensure that areas with potential for contamination 
accumulation were sampled. Sediment samples were collected from the sediment bed 
surface to a maximum depth of 12 inches. 

In sampling areas where the surface water was shallow, sediment samples were 
collected utilizing a decontaminated stainless steel trowel. In areas where water was 
greater than 6 inches in depth, a hand auger was used to collect the sample. The 
hand auger consisted of a sample bucket attached to the bottom of a length of pipe 
that has a crossbar at the tip. A hole is drilled by turning this crossbar at the same 
time the operator presses the auger into the ground. The hand auger was advanced to 
the desired depth to obtain the sample. Standing water from the top of the sampling 
tool was decanted off prior to obtaining the sample. When the hand auger was with- 
drawn from the sample area, a stainless steel spoon was used to obtain the sample 
from the sample bucket. The sample was then placed directly into the proper sample 
container or stainless steel bowl. 
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The stream sediment location was denoted in the field for future reference by a 
fluorescent painted stake or plastic flagging along the stream bank at each location. 

3.4 SURFACE SOIL SAMPLING 

All soil samples were collected using a hand auger andlor trowel. The hand auger 
consisted of a sample bucket attached to the bottom of a length of pipe that has a 
crossbar at the tip. A hole was drilled by turning the crossbar at the same time the 
operator pressed the auger into the ground. The hand auger was advanced two feet 
from the ground surface. When the hand auger was withdrawn from the sample area, 
a stainless steel spoon was used to obtain the sample from the sample bucket. The 
sample was then placed into a stainless steel bowland the sample homogenized before 
being placed into the proper sample container. Large pebbles and cobbles were 
removed from the sample. Composite samples for chemical analyses were collected 
in the appropriate containers. 
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SECTION 4 
SAMPLING RESULTS 

4.0 INTRODUCTION 

The SAIC assessment of Plum Brook Station (PBS) identified 14 operable units which may have 
experienced environmental contamination. The operable units identified during the 1991 PA had 
been grouped together for ease of investigation and future remedial actions. The operable units 
were identified as follows: 

Unit 1: 
Unit 2: 
Unit 3: 
Unit 4: 
Unit 5: 
Unit 6: 
Unit 7: 
Unit 8: 
Unit 9: 
Unit 10: 
Unit 11: 
Unit 12: 
Unit 13: 
Unit 14: 

TNT Areas A, B, and C 
Red Water Ponds 
Underground Wastewater Flumes 
Burning Grounds 
Waste Lagoon in Pentolite Area 
Fly Ash Spoil Piles 
Toluene Storage Tanks 
UST Removal Areas 
Asbestos contamination 
SPF Rubble Pile 
Disposal Area 1B 
Disposal Area 2 
Rail Car Unloading Area 
Lime Sludge Disposal Area 

The asbestos contamination has been remediated and the Underground Storage Tank (UST) 
removal areas are presently being investigated by MK under a separate program. 

The operable units and their corresponding locations were plotted on a large scale map in order 
to help determine possible Project Management Units (PMUs). Idehtification of the PMUs 
allows the characterization and remediation, if necessary, of the potential sources of 
environmental contamination to proceed in an organized manner. The development of the PMUs 
and assignment of sources was based upon four criteria: 

1) Geographic layout of the PBS site and proximity of sources; 

2) Similarities in suspected types of contamination and affected environmental media; 

3) Existing level of knowledge regarding the nature of contamination and anticipated priority 
for further response action; and 

4) Similarity in age, type, and usage of operable units. 
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MK established five PMUs based upon surface drainage patterns. SAIC had identified the 
surface water pathway as being the principal means of contaminant transport from the sources 
on Plum Brook to the receptors downstream. The five PMUs identified are: 

PMU 1 - Pipe Creek 

PMU 2 - Ransom DitchIBrook 

PMU 3 - Plum Brook 

PMU 4 - Lindsley Ditch 

, o  PMU 5 - Kuebelar, Scheid, and Schlessman Ditches 

The boundaries between these PMUs were established by an inspection of the overland flow and 
the creek or ditch which would receive that flow. Figure 4.0 depicts the entire Plum Brooks 
facility with Figure 4-1, 4-2, and 4-3 illustrating the boundries of each PMU. 

4.1 ?MU 1 - PrPE CREEK 

PMU 1 is located on the extreme western edge of PBS. Ransom Road borders it on the 
east and Patrol Road on the west. An eight foot high chain link fence delineates the 
northern border along Maintenance Road and the southern border along Patrol Road. A 
dense growth of mature hardwood trees covers the majority of approximately 900 acres 
of fairly flat surface topography. There are also a few cleared areas covered with tall 
grasses. The major topographic feature of PMU 1 is Pipe Creek which runs through the 
center of the PMU, generally along a north northeast line. Figure 4-1 shows the extent 
of PMU 1. 

During the PA conducted by SAIC, eight areas were identified as potential points or 
areas of contamination within PMU 1. The largest and most noted area of contamination 
was the West Area Red Water Ponds. This area was studied by both the Department of 
the Army and the Ohio EPA. TNT Area "C" was the western most production area 
while the Station was a facility for TNT production. The PA also identified two disposal 
areas within PMU 1. Waste Disposal Area 2A is located close to the Red Water Ponds 
and was identified as an area of possible contamination by solvents. Waste Disposal 
Area 2B is located in the northwestern corner of the PMU. This area was used as a 
parking area and as a storage area for pipes. There are two former bum grounds located 
within PMU 1. Bum Ground 1 is close to an abandoned structure in the eastern section 
of the PMU. Bum Ground 2 is near the southwestern edge of the PMU near the head 
of a small ditch which feeds into Pipe Creek. Near the southeastern edge of the PMU 
are two toluene storage tank locations (#665 and 645). One of the two tanks was moved 
to the Reactor Area for petroleum storage. The final area investigated within PMU 1 
was the Fly Ash Disposal Area. This area is presently the location of the "K"-Site Test 
Facility . 
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FIGURE 4-0 
PMU BOUNDIUES WITHIN PLUM BROOK 
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FIGURE 4-1 
SAMPLING LOCATIONS VVITRIN PMU 1 
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F ' I G W  4-2 
SAMPLING LOCATIONS WITFIIN PMLJ 2 & 3 
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E I G W  4-3 
SAMPLING LOCATIONS WlTHIN PMU 4 & 5 
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1 PMU 1 

TABLE 4-1 
CONTAMINATION SOURCES IN PMU 1 

Identified Source 1 Possible Contaminants 

TNT Area "C" Nitroexplosives 
Organic Volatiles 
PesticideslPCB 
Metals 

Waste Disposal Area 2AILime Sludge 

Waste Disposal Area 2B 

Affected Media ' 

Organic Volatiles 
PesticideslPCB 
Metals 
Nitroexplosives 

Organic Volatiles 
PesticidestPCB 
Metals 
Ni troexplosives 

Surface Soils 
Surface Water 
Sediments 
Groundwater 

' Surface Soils 

Surface Soils 
Surface Water 
Sediments 

Volume (V) or 
Area (A) 

Detected 
Contaminated 

40 Acres 

7 acres 

5 acres 

None 

PESTIPCB's 

PCB's 

Bum Ground 1 

Bum Ground 2 

Fly Ash Areas 

Organic Volatiles 
Petroleum based product 
Nitroexplosives 
PesticidestPCB 

Toluene Tanks 

West A m  Red Water Ponds 

Organic Volatiles 
Petroleum based product 
Nitroexplosives 
PesticideslPCB 

Metals 

I 

Surface Soil 
Surface Water 
Sediment 

Or anic Volatiles 
an8  semi-~o~atiles 
Pesticides 

Organic Volatiles 
Nitroexplosives 
Metals 

Surface Soil 
Surface Water 
Sediment 

Surface Soil 

3 acres 

Groundwater 
Surface Soils 

Surface Soils 
Groundwater 
Surface water 

Or anic f Vo atiles 

2 acres 

5 acres 

None 

None 

5 acnx 
400,000 
gallons 

120,000 yd 

None 

Organic Volatiles 
Nitroexplosives 
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As expressed in the PA, the greatest concern for the transport of environmental 
contaminates at PBS is through surface water and groundwater. The areas having the 
highest probability of groundwater contamination were the Red Water Ponds, the Toluene 
Tanks and Bum Ground 2. The other areas are all suspected areas of surface 
contamination. All of the sources in the PMU are related through their association with 
Pipe Creek. This creek was tested along its run at all points where entry of a 
contaminant was likely. Table 4-1 is a summation of the sources and their associated 
contaminants. 

4.1.1 GROUNDWATER INVESTIGATION 

4.1.1.1 Monitoring Well Location 

MK installed seven monitoring wells in PMU 1 during the Site 
Inspection, as shown in Figure 4-1. MK located three of these wells 
to sample groundwater which may have been influenced by the Red 
Water Ponds. Wells MK-MW-09, 10 and 11, were installed 
downgradient of the West Area Red Water Ponds along Maintenance 
Road. These three wells installed along the northern edge of the PMU 
between the roadway and the fence line, were all terminated before 
auger refusal or before rock was encountered. Water was 
encountered at nine, six and three feet below the ground surface in 
wells MK-MW-09, 10 and 1 1, respectively. 

MK-MW-12 was installed along the western edge of PMU 1 near Pipe 
Creek. This well encountered bedrock at a depth of 13 feet with water 
at a depth of approximately 12.5 feet. It was installed in an area far 
removed from any present or past PBS activities to act as a 
background well along the western section of  the station. MK-MW-13 
was to be installed in a potential source area, 6ut rock was encountered 
at depths of approximately 2.0 feet. Because of the shallow rock, it 
was not possible to install a monitoring well. The area was sampled 
by obtaining two surface soil samples and a surface water and 
sediment samples. The surface soil samples were obtained using a 
hand auger in the area of the proposed monitoring well. 

The final two monitoring wells were installed in the southeast comer 
of the PMU. Wells MK-MW-14 and 15 were placed near the toluene 
tanks. These tanks (#665 and #645) are 200,000 gallon aboveground 
storage tanks. Rock was encountered at depths of 11.5 and 9 feet in 
MK 14 and 15, respectively. Water was encounter at depths of 6 feet 
below the ground surface at MK 14 and at 4 feet below the ground 
surface at MK 15. 
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In October of 1989, IT conducted a study of the West Area Red Water 
Ponds for the ACOE. As part of their investigation, IT installed a 
monitoring well adjacent to the red water ponds. The well is located 
northeast of the pond. This well, IT-MW-02, was installed to a depth 
of 18.3 feet. Ground water was encountered 10.7 feet below the 
ground surface. 

4.1.2 Monitoring Well Results 

4.1.2.1 Organic Compounds 

In the analyses completed by MK no organic contaminant was detected 
in the surficial aquifer of PMU 1. The earlier analysis by IT 
Corporation did detect the presence of some organic constituents in the 
shallow aquifer next to the West Area Red Water Ponds (See Figure 
4-1). Table 4-2 lists the finding of the IT study. 

TABLE 4-2 
VOLATILE AND SEMIVOLATILE ORGANIC COMPOUNDS 

IT GROUNDWATER RESULTS IN PMU 1 

II Parameter I IT MW-02 

U = Compound was analyzed for but not detected 

1 

Neither the analyses by MK nor those of IT detected any inorganic 
constituents in the groundwater of PMU 1 above the maximum 
contaminant level (MCL) or Secondary MCL (SMCL) for human 
consumption. 

Acetone 12 
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4.1.3 SURFACE WATER INVESTIGATION 

Water S v  4.1.3.1 Surface 

Seven surface water locations were sampled by MK during the Site 
Inspection. At each location, a sediment sample (SD) and a surface 
water sample (SW) were collected. The locations were selected 
because each was identified as a possible point of entry (POE) from a 
suspected contaminant source. All of the surface water locations 
within PMU 1 were inside of the Station's property limits except for 
one (See Figure 4-1). It was collected directly outside of the 
perimeter fence. In each case, the water sample was collected first 
and then the sediment sample in order to reduce or eliminate 
suspended solids in the water sample. 

SWOl and SDOl were collected at the head of a small stream which 
feeds Pipe Creek in the southwest corner of the facility. These 
samples were collected to evaluate the release of contaminants from 
Bum Ground 2 into Pipe Creek. The samples were collected on the 
east side of the concrete culvert between Patrol Road and the 
Perimeter fence. SW02 and SDO2 were collected at the point where 
Pipe Creek enters Plum Brook Station. These samples were collected 
close to the north bank just east of the barricade fence across the 
creek. These samples were collected to help establish a background 
level for surface water before it enters into the red water pond area. 
SW03 and SD03 were collected at a point of entry for the West Area 
Red Water Ponds. These samples were taken along the northern bank 
near the southern portion of the main pond. It was noted during the 
sampling that red water was seeping out of the north bank of the 
stream bed. SW03 and SD03 were located directly below one of the 
seep points. These samples were collected to identify any release into 
the surface water f'rom the West Area Red Water Ponds. 

SW04 and S W  wen collected just downstream of the confluence of 
Pipe creek and a small feed stream from TNT Area "C". These 
samples were collected along the north bank of the stream bed to 
identify any release from TNT Area "C". The sampling point was 
considered the most likely Point of Entry from TNT Area "C". SW05 
and SD05 were considered a possible point of entry from Waste 
Disposal Area 2A. This sampling location is along the western edge 
of the stream bed as it passes along the disposal area. SW06 and 
SD06 were collected in a small stream which feeds into Pipe Creek. 
The stream passes through the area originally identified as Bum 
Ground 1. This sampling point is the most likely possible point of 
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entry from that bum ground. The point is to the west of Pipe Creek 
near the intersection of Campbell and Maintenance Roads. The last 
sampling point is located off of PBS property along Pipe Creek. The 
sample was collected to identify any release of contaminants from 
Plum Brook Station. These samples, SW21 and SD21, were collected 
on the north side of the bridge crossing over Pipe Creek along Schenk 
Road. 

4.1.4 Surface Water Results 

4.1.4.1 Organic Compounds 

The analyses performed for MK did not detect the presence of organic 
compounds in surface water, but did detect low levels in sediment 
samples. Table 4-3 lists the constituents found in the sediment samples 
in PMU 1. Methylene chloride was detected in the sample matrix for 
SD04. This sample was flagged as a blank contaminated sample but, 
because the contamination level was five times greater than the blank 
contamination, the sample is considered potentially contaminated. The 
level of contamination is less than the reported 170 pg/kg, but the 
exact level of contamination is not known. The symbol "J" indicates 
that the constituent was detected above the method detection limit 
(MDL) but below the quantitation limit. 2-Butanone was detected in 
the water matrix on samples SWOl and SW02. Semi-volatile 
contaminants above the MDL, but below quantitation limits, were 
detected in some sediment samples. 

The previous sampling by IT did not include a surface water sample 
from the West Area Red Water Pond. The pond's color (dark red) 
seems to indicate the presence of contamination. During MK's 
investigation, several areas along Pipe Creek behind the red water 
ponds were observed to seep red water. 

In 1984, Battelle performed an analysis of the red water for the Ohio 
National Guard. Their analysis did not detect the presence of 
explosives or related compounds in the surface water. Battelle used 
their own method of analysis (BCL Method No.6) developed in 
conjunction with the US Army Toxic and Hazardous Agency. 

4.1 A.2 Inorganic Com~ounds 

MK did not detect the presence of any inorganic compounds in PMU 
1 above the MCL or SCML for human consumption. 
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4.1.5 Surface Soil Investigation 

Surface soil samples were obtained by two different methods during this 
investigation, by drilling rig and by hand auger. Samples collected by the drill 
rig were obtained through the use of a split spoon sampler. Only the first two 
feet of the ground surface was sampled. A hand auger was also used to sample 
the first two feet of surface soils. See Figure 4-1 for the sampling locations. 

TABLE 4-3 
SEMI-VOLATILE COMPOUNDS 

SEDIMENT SAMPLE RESULTS IN PMU 1 
O c g w  

U = Compound was analyzed for but not detected 
J = Indicates an estimate value. Compound was detected above the Method Detection Limit 

(MDL) but below the Quantitation Limit (QL) 

PARAMETER 

2- Methylphenol 

Acenaphthene 

Acenaphthylene 

An thracene 

Benzo(a)anthracene 

Benzo(a)pryene 

Benzo(b)fluoranthene 

Benzo(ghi)perylene 

Benzo(k)fluoranthene 

Bis(2-ethylhexy1)phthalate 

Chrysene 

Dibenzo(a, h)anthracene 

Fluoranthene 

Indeno(l,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

SDOl 

U 

U 

U 

U 

450J 

710J 

730J 

490J 

780J 

U 

730J 

U 

IOOOJ 

610J 

U 

380J 

1100J 

SD06 

54J 

U 

U 

U 

U 

U 

82J 

U 

U 

U 

51J 

U 

40J 

U 

U 

U 

U 

SD04 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

180J 

U 

U 

160J 

120J 

SD2 1 

U 

163 

44J 

663 

210J 

160J 

210J 

130J 

lOOJ 

475 

190U 

34J 

350J 

1 lOJ 

23J 

230J 

340J 
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4.1.5.1 Surface Soil Sam~ling Locations 

Soil samples collected with the drill rig were obtained in the same 
locations where monitoring wells were installed. These samples have 
been differentiated from hand auger samples through the use of the 
symbol "SB" for soil boring. The remainder of the surface soil 
samples were collected at other potential contaminants sources. 
Surface Samples 01 and 02 (SSO1 and SS02) were collected in Waste 
Disposal Area 2B. Waste Disposal Area 2B covers approximately 5 
acres. This disposal area was at one time a parking area for workers. 
SSOl was collected along the center of the south side of the parking 
area. A junk pile is located adjacent to this sampling point. SS02 was 
collected in the northeast comer of the parking area in a wooded area. 
The parking area appears to have become a storage area for pipe with 
a few areas becoming junk piles. 

SS03, 04 and 05 were collected in an area covered by steel and 
concrete debris. This area is known as Waste Disposal Area 2A and 
covers approximately 7 acres. SS03 was collected along the northwest 
side of the area in stained soil next to some smashed drums. SS04 was 
collected in the southwest section of the area in stained soil with 
smashed drums. The final sample in the area, SS05, was collected in 
a small gully next to Pipe Creek. The gully had been backfilled with 
debris with evidence of water seepage through the debris into the 
gully. SS06 a 07~yere collected in Bum Ground 1 behind an 
aband 

. . Street This bug in^ ground 
curr n r e  it is estimated that it 
covers less than 3 acres. Both samples were collected along the 
northeast side of the building in an a& of tall grass. in addition to 
being a burning ground. this &ea may have been used f o m t o r a G  

Surface soil samples 08 and 09 (SSO8 and SS09) were collected in the 
Bum Ground 2 located in the southwest comer of the facility along 
Patrol Road. A clearing runs east to west with a small ditch bordering 
the north side. Samples were collected in the center of the clearing on 
the east and west side. The area covered by the old bum ground is 
estimated to be 2 acres. SS10, 11, and 12 were collected in TNT 
Area "C". SSlO was collected near the location of the sto ks 

I .  These tanks were l o c a t a o x  
southeast comer of the TNT Area near 

the remains of a building and SS12 was collected in a clearing near the 
J t p c a x a ~ V  Area "C" covers approximately 40 
acres. SS32 and 33 were collected in the vicinity of K site. This 5 
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acre area used to be a storage area for Fly Ash. During the 1960's the 
power pIant facility was remodelled to become a test facility. The area 
was graded and the fly ash removed to an unknown area. These 
samples were collected on the north and south side of the building. 

IT sampled surface soils near the West Area Red Water Pond during 
their investigation in 1989. There were five (5) samples collected 
throughout the pond area. Figure 4-1 shows the location of these 
samples. At the time of their investigation, IT estimated that the red 
water ponds covered an area of 14 acres. 

4.1.6 Surface Soil Results 

4.1.6.1 Qrganic Compounds 

MK detected low levels of volatile and semi-volatile contaminants in 
some of the source areas. Table 4-4 summarizes the volatile results 
where a contaminant was detected. Toluene was the only volatile 
organic detected in the soil boring samples and contamination was 
below the quantitation limit. 

During IT'S investigation of the West Area Red Water Ponds, organic 
contaminants and nitroexplosives were detected in shallow soil 
samples. Table 4-5 contains the results of the IT analyses. Volatile 
and semivolatile results are reported in ppb while the nitroexplosives 
are in ppm. All of IT samples were collected within the pond area and 
surrounding swamps. 

MK's analyses detected many semi-volatile compounds in the surface 
and soil boring samples. The majority of the'detected compounds are 
coal tar derivatives. Table 4-6 summarizes the semi-volatile results for 
surface and soil boring samples in PMU 1. In addition, the analyses 
detected the presence of pesticiddPCB contaminants. All of the 
source samples showed low concentrations of Aroclor 1260, a PCB. 
Table 4-7 illustrates the pesticiddPCB contaminants found in the 
surface soils. 

4.1.6.2 m a n i c  Compounds 

Neither MK nor IT detected the presence of inorganic compounds in 
PMU 1 above the MCL or SCML for human consumption. 
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TABLE 4-4 
VOLATILE COMPOUNDS 

SURFACE SOIL SAMPLE RESULTS IN PMU 1 
(ccglkg) 

U  = Compound was analyzed for but not detected 
J = Indicates an estimated value. Compound was detected above the Method Detection Limit (MDL) but below the Quantitation 

Limit QL) 

PARAME 
TER 

Acetone 

Toluene 

T. 11 ~y lenes  l U  l U  l U  l U  l u  l U  l l J  l U  l u  l U  l u  l u  II 

SSOl 

U  

9J 

SS02 

U  

5J 

SS03 

U  

U  

SS04 

U  

U  

SS05 

U  

U 

SS06 

U  

4J 

SS07 

1OJ 

19 

SSO8 

U  

1 J 

SS09 

U  

U  

SSlO 

U  

41 

SSl l  

U  

41 

SS12 

U  

21 
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TABLE 4-5 
VOLATILE, SEMNOLATILE, AND NITROEXPLOSIVE COMPOUNDS 

SOIL SAMPLE RESULTS IN WEST AREA RED WATER PONDS 
IT'S INVESTIGATION-1989 

@g/W 

11 PARAMETER I SB-07 1 SB-09 1 SB-10 I SB-11 

Acetone 2300E J J J 

Toluene U U U J 

Methylene Chloride J 8 J 10 

1,3,5-Trinitrobenzene 0.4 1 U U U 

1.3-Dinitrobenzene U U U U 

U = Compound was analyzed for but not detected 
J = Indicates an estimate value. Compound was detected above the Method Detection Limit 

(MDL) but below the Quantitation Limit (QL) 
E = Compound concentration exceeds calibration range of the GCIMS Instrument. 

TABLE 4-6 
PESTICIDEIPCB COMPOUNDS 

SURFACE SOIL SAMPLE RESULTS IN PMU 1 
O c g w  

1 PARAMETER 

4,4-DDE 

Aldrin 

Aroclor 1260 

U = Compound was analyzed for but not detected 
J = Indicates an estimate value. Compound was detected above the Method Detection Limit 

(MDL) but below the Quantitation Limit (QL) 



mums 7vw3 WiQ 
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4.2 PMU 2 -RANSOM BROOK 

PMU 2 is situated along the Ransom Brook drainage area. Ransom Road borders 
PMU 2 on the west and Patrol Road borders it on the north and south. The eastern 
edge of the area follows the border of the Plum Brook drainage area. PMU 2 covers 
approximately 1200 acres. The majority of the area is covered with tall grasses. The 
northern and southern portions are heavily wooded. Ransom Brook originates in 
PMU 2 near TNT Area "B" and runs south to north, bisecting the PMU. Figure 4-2 
shows the extent of PMU 2. 

SAIC identified four possible areas of contamination during their PA. The largest 
identified area within this PMU is TNT Area "B". TNT Area "B" was used for 
production of TNT. LJ,a~c 

Ak ~ ~ - .  Y' c,*-L 

1940's. MK is investigating the possible extent of contamination from the Garage -hhi'" - Mamtenance UST system under a separate program. The Middle Toluene (#425 and ihri $- 
W35) Tanks were used for the storage of toluene needed in the production of TNT in +3qL 

l ,I ' " 
the immediate area. Both tanks have a 200,000 gal capacity. The groundwater in all ,, ,- 
of these areas was investigated for potential contamination. Sediment and surface 4,7 

water samples were collected at possible points of entry for each identified source. 
Soil samples were collected in the suspected source areas. Table 4-8 is a summation 
of the sources investigated and their associated potential contaminants. 

4.2.1 Groundwater Investigation 

4.2.1.1 Monitorine Well Location 

MK installed three monitoring wells within PMU 2. An existing IT 
monitoring well was also included in the groundwater investigation. 
The monitoring well locations are shown in Figure 4-2. Surficial 
groundwater flow is generally to the north northeast. MK placed 
the wells to intercept and monitor groundwater flow through the 
potential sites of contamination and to provide background control. 

MK installed the southernmost monitoring well, MK16, along West 
Scheid Road directly behind (upgradient of) TNT Area "B". This 
well was drilled to auger refusal at 8 feet. Groundwater intercepted 
along the soiyrock interface will help provide background 
information and to establish a migration path for any contaminants 
entering PMU 2. 
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TABLE 4-8 
CONTAMINATION SOURCES IN PMU 2 

PMU 2 Volume (V) or 
Area (A) 

Identified Sources 

TNT Area "B" 
-- - 

35 Acres 

Possible 
Contaminates 

Ni troexplosives 
Organic Volatiles 
PesticidesIPCBs 
Metals 

5 Acres 

Affected Media 

Surface Soils 
Surface Water 
Groundwater 
Sediments 

Rail Unloading Facility Organic Volatiles and 
Semi-Volatiles 
PesticidesIPCB 
Solvents 

Taylor and Ransom 
Roads Burning Ground 

Detected 
Contaminates 

Surface Soils 
Groundwater 

Tested by IT during their investigation. Sampled surface 
soils only 

Middle Toluene Tanks 

Garage Maintenance 
USTs 

Organic Semi- 
Volatile 
Ni troexplosives 

Semi-Volatiles 
and Volatile 
Organics 

Organic Volatiles 
PesticidesIPCBs 
Solvents 

None 

Organic 
Volatiles 

Being investigated under separate program. 

Surface Soils 
Groundwater 

5 Acres 
400,000 gals 
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MK installed MK17 to detennine whether any contaminants had 
entered groundwater as a result of TNT production in TNT Area 
"B". The well is located along the north side of North Magazine 
Road across from TNT Area "B" near the starting point of Ransom 
Brook. This well was installed in the vicinity of several storage 
tanks used during TNT production. The well was drilled to auger 
refusal at 6 feet and intercepted groundwater at a depth of 3 feet 
below the ground surface. 

MK had planned to install a monitoring well, MK18, between the 
Middle Toluene Tanks located along Taylor Road in the south 
section of PMU 2. Shallow bedrock prevented MK18 installation. 

MK19 is located along the western edge of the Garage Maintenance 
Area between the railroad spur and Maintenance Road. The well 
was installed to determine whether any contaminants had impacted 
the groundwater during rail unloading of materials. This well was 
drilled to a depth of 13 feet and encountered groundwater at a 
depth of 3.5 feet. 

The IT monitoring well (IT MW-01) installed during an earlier 
investigation is located in the southwest corner of the PMU, near 
the intersection of West Scheid and Patrol Roads. MK sampled the 
groundwater in this well during the Site Investigation. 

4.2.2 Monitoring Well Results 

MK detected the presence of volatile organic contaminants in the 
groundwater at the Garage Maintenance Area. The analysis of the 
sample collectsd from MK19 showed levels of 1 , 1 dichlorethane at 
180 pg/l 1,l-dichlorethane at 8 pgn and 1 , 1 , 1-trichloroethane at 
>360 pgll. Additionally, toluene was detected at levels above the 
method detection limit (MDL) but below the quantitation limit. The 
solvents are suspected to be a result of UST leakage and not rail 
unloading activities. 

The only semi-volatile detected was Bis(2ethylhexyl)phthalate in 
MW17 and 19. The level of Bis(2-ethylhexy1)phthalate detected in 
MW 17 was 12 ~ g / l .  In MW19, it was detected above the MDL 
but below the quantitation limit. 
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No inorganics were detected in the groundwater analyses for 
inorganics at levels above the MCL or SCML for human 
consumption. 

4.2.3 Surface Water Investigation 

4.2.3.1 Surface Water Samplin~ Locations 

MK sampled four locations along Ransom Brook in PMU 2. SD07 
and SW07 were collected near the beginning of Ranson Brook just 
north of TNT Area "B". This sampling point is near a former 
location of TNT storage tanks and is considered to be a possible 
POE for surface water contaminants. The sample was collected to 
determine if there has been any release to the environment as a 
result of TNT production in Area "B". 

SD08 and SW08 were collected from the north side of Fox Road 
along Ransom Brook. This sampling point is considered to be a 
possible POE for the Middle Toluene Storage Tanks. 

The sampling point for SD09 and SW09 is a possible POE for 
contaminants from the Rail Unloading Facility. This sampling point 
is located north of Maintenance Road just off a small service road. 

The SDlO and SWlO samples were collected in the northern section 
of PMU 2 at the NPDES sampling station. The NPDES station is 
located in Ransom Brook near the Reactor Facilities Loop Road. A 
concrete weir monitors Ransom Brook for the NPDES program. 
The samples were collected within the upstream holding area of this 
weir. See Figure 4-2 for the sampling locations. 

4.2.4 Surface Water Results 

4.2.4.1 Organic Com~ound~ 

No organic compounds were detected in the surface water, but 
numerous organic compounds were detected at low concentrations in 
the sediments. Acetone was detected in all of the sediment samples 
collected in PMU 2. Other volatile organic contaminates were 
detected in the sediments, but most were below the quantitation 
limit. Table 4-9 illustrates the results of the analyses of the' 
sediment samples for volatile compounds. 
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TABLE 4-9 
VOLATILE ORGANIC COMPOUNDS 

SEDIMENT SAMPLE RESULTS IN PMU 2 
b?m) 

I SD07 I SD08 I SD09 I SDlO 

U = Compound was analyzed for but not detected 
J = Indicates an estimate value. Compound was detected above the Method Detection Limit 

(MDL) but below the Quantitation Limit (QL) 

Semivolatile organic contaminates were detected in PMU 2 
sediments, but the levels of contamination were below the 
quantitation limit. A nitroexplosive was detected in sample SD07. 
SD07 was located in the general vicinity of the storage tanks used in 
the production of TNT. Table 4-10 illustrates the results of the 
semivolatile and nitroexplosive analyses on sediment samples in 
PMU 2. 

--- - - 

2-Butanone 

Acetone 

Chloromethane 

Methylene Chloride 

Toluene 

4.2.4.2 I n o r g a n i c .  

- 

1OJ 

53 

U 

1 J 

U 

No inorganic compounds were detected in surface water or sediment 
samples in PMU 2 at levels above the MCL or SMCL for human 
consumption. 

- 

31J 

210J 

U 
- 

U 

U 

- - - 

U 

2 1 

U 

U 

1 J 

4.2.5 Surface SoiI Investigation 

- 

11J 

94 

4J 

5J 

13J 

A total of 11 surface soil samples were collected within PMU 2. These 
samples were obtained using both a drill rig and a hand auger. Soil samples 
collected with a split spoon sampler are associated with monitoring wells in the 
PMU and are labeled with the letters "SB". Hand augers were used within the 
source areas and are symbolized by the letters "SS". All soil samples were 
limited to the first two feet below the ground surface. 
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TABLE 4-10 
SEMlVOLATILE AND NITROEXPLOSIVE COMPOUNDS 

SEDIMENT SAMPLES RESULTS IN PMU 2 
b g / W  

PARAMETER I SD07 I SDO8 I SD09 I SDlO 11 

2,4-Dinitrotoluene 

Benzoic Acid 

Benzo(a)anthracene 

Benzo(a)p yrene 

- - - -- -- 

Bis(2-ethylhexy1)phthalate 

Chrysene 

Fluoranthene 

200J 

U 

U 

l00J 

Phenanthrene 140J 26J 

U = Compound was analyzed for but not detected 
J = Indicates an estimate value. Compound was detected above the Method Detection Limit 

(MDL) but below the Quantitation Limit (QL) 
B = Compound found in the associated blank as well as in the sample 

U 

Pyrene 

2.4.6-Trinitrotoluene 

4.2.6 Surface Soil Sampling Location 

U 

U 

60J 

46J 

3800B 

150J 

240J 

SS13 and SB09 were collected in or near TNT Area "B". SS13 was located 
near a trough used to carry TNT product to the storage areas. This area is 
heavily covered with tall grass and is approximately 25 feet from an access 
road. SB09 was collected in the upper two feet of MW17 near the storage 
tanks for this area. This area is sparsely covered with tall grass. 

U 

43J 

U 

613 

49J 

l00J 

200J 

25000 

U 

1OJ. 

461 

U 

U 

U 

U 

U 

U 

U 

U 

8OJ 

U 

U 

U 

U 

U 
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C 

SS14 and SBlO were collected in the Middle Toluene Tank area on the south 
section of Taylor Road. These tanks are surrounded by a low soil dike. The 
samples were collected within the diked area between the two tanks. This area 
is covered with dense, tall grass with a few hardwood trees nearby. 

SBll, SS15 and SS16 were collected near the Rail Unloading Facility west of 
the Garage Maintenance area along Maintenance Road. These samples were 
all collected along the rail spur going into the Maintenance Garage Area. This 
area is covered with tall dense grass. The samples located in the rail 
unloading area are approximately 50 feet apart. 

SS34, SS35 and SS36 were obtained from an area void of vegetation and - covered with lumps of sulfur and coke just west of the intersection of 
Maintenance Road and the rail spur. Broken timbers were found that indicate 
that a wooden structure of some sort used to exist in this area. 

4.2.7 Surface Soil Results 

4.2.7.1 Oreanic Compounds 

Organic compounds were detected at low levels in the upper two 
feet of soil in PMU 2. In TNT Area "B", volatile organic 
compounds and nitroexplosives were found in the surface soils. A 
low level of 33 pg/kg, was detected in SS13. Nitroexplosive 
compounds were found in SB09; 2,4,6-trinitrotoluene was detected 
at a level of 12000 pg/kg and 2,6-dinitrotoluene was detected at a 
level of 60 pg/kg. Table 4-1 1 illustrates the results of the volatile 
organic analyses on the surface soil and soil boring samples in PMU 
2. 

Semivolatiles were also detected in the surface soil and soil boring 
samples in PMU 2. The waste area west of the rail unloading 
facility had high levels of Bis(2-ethylhexy1)phthalate and coal tar 
derivatives. Table 4-12 gives the results of semivolatile constituents 
detected in the surface soil and soil boring samples in PMU 2. 

Inorganic compounds were not detected at levels exceeding the 
MCL or SMCL for human consumption. 
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TABLE 4-11 
VOLATILE ORGANIC COMPOUNDS 

SURFACE SOIL AND SOIL BORING SAMPLE RESULTS IN PMU 2 
(&kg) 

1 PARAMETER I SS13 SS36 1 SB08 I SB09 1 SBlO 

Chloroform 

Methylene Chloride 

Chlorobenzene 

Toluene 

Total Xylenes 

Trichloroethene 

U = Compound was andyzed for but not detected 
J = Indicates an estimate value. Compound was detected above the Method Detection Limit (MDL) but below the 

Quantitation Limit (QL) 
B = Analyte found in blank as well as i n  samples 

J 

U 

U 

33 

U 

U 
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4.3 ?MU 3 - PLUM BROOK 

PMU 3 is situated along the surface drainage pattern for Plum Brook east of PMU 2. 
The eastern boundary is a line running north south through the intersection of 
Maintenance Road and Columbus Road. Patrol Road is the border for the northern 
and southern limits of PMU 3. PMU 3 covers approximately 1000 acres.. The 
northern and southern portions are w v d  with a mature growth of hardwood trees. 
The remaining area is dominated by tall grasses. Plum Brook runs south to north 
through PMU 3 and exits the facility near the intersection of Pentolite Road and 
Columbus Avenue. Figure 4-2 shows the extent of PMU 3. 

During their investigation in 1991, SAIC identified six areas as possible points or 
areas of contamination within PMU 3. The Snake Road Burning Ground was 
investigated by IT as part of their SI in 1990 and then again by H%CL in 1992. 
There are two areas in close proximity that were identified as fly ash disposal areas 
for the old power generation station. Both of the areas are along Maintenance Road. 
A set of Toluene tanks, the "Upper Toluene Tanks", are in PMU 3. These two tanks 
#255 and #265 are both encircled by an earthen dike, PMU 3 is the location of a 
second red water pond area. The pond is no longer there, having been backfilled 
with soil. The red water was pumped out of the pond and the pond backfied with 
local soils. Because of its location, the red water pond area is called "Pentolite Red 
Water Pond". IT installed a monitoring well in the area of the abandoned pond 
during their study in 1990. During periods of heavy rain there are small areas of 
standing water. 

The potential sources of PMU 3 are all related in that they all ultimately flow into 
Plum Brook. The sources of potential groundwater contamination include the toluene 
tanks and the red water ponds. Monitoring wells were either installed in these areas 
or previous studies were relied upon for information about possible groundwater 
contamination. The other potential sources within PMU 3 present a possibility for 
surface soil and surface water contamination. There were samples collected in these 
areas or at possible points of entry from these areas. Table 4-13 is a summation of 
the sources and their associated potential contaminants. 
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PMU 3 

TABLE 4-13 
CONTAMINATION SOURCES IN PMU 3 

Identified Sources Possible Contaminates Affected Media I Volume (V) I Detected 
I I I or Area (A) 1 Contaminates 

Fly Ash Areas Metals I Surface Soils 

Reactor Facility 

Combined, 5 None 
Acres 1 

---- - 

Upper Toluene Tanks 

Boiler Complex and 
Ponds 

Radioactivity 
Solvents 
PesticidesIPCB 

Surface Water 
Sediments 

Toluene 
PesticidesIPCB 
Organic Solvents 

Metals 

2 Acres None 

Surface Soils 
Groundwater 
Surface Water 
Sediments 

Surface Soils 
Sediments 

Snake Road Bum Pit I IT did the analysis of this area. Surface soil samples I None 

3 Acres 
400,000 
gallons 

7 Acres 

Pump Stations USTs 

Pentolite Road Red Water 
Ponds 

- 

Toluene 
Semi-volatile 
Solvents 

Nones 

Being investigated under separate program 

Nitroexplosives 
Metals 
Organic Volatiles 

Surface Soil 
Groundwater 
Surface Water 
Sediments 

1 82,000 yd3 Nitroexplosive 
Organic Volatiles 
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4.3.1 Groundwater Investigation 

4.3.1.1 monitor in^ Well Location 

MK planned to install two groundwater monitoring wells, MW20 
and MW2 1, in PMU 3 adjacent to the Upper Toluene Tanks. The 
Upper Toluene tanks each have a 200,000 gallon capacity. Figure 
4-3 shows the locations of these monitoring wells. The surficial 
groundwater flow is generally to the north northeast. The wells 
were to be installed to determine if was contaminants were released 
into the surficial aquifer from the Toluene .Tanks. 

MW20 is located within the earthen dike surrounding Tank #265, 
the most western of the two tanks in this area. The monitoring well 
was installed in the northwestern comer of the diked area in tall 
grass. MW20 was drilled to a depth of 23 feet and encountered 
groundwater at a depth of 17 feet below the ground surface. The 
boring encountered a layer of grey plastic clay which initially 
reduced the flow of groundwater into the well. 

MW21 was to be installed in the earthen dike on the north edge of 
Tank #255. This boring was drilled to a depth of 15 feet below the 
ground surface before encountering auger refusal. However, since 
the boring did not produce water, a monitoring well was not 
installed. 

IT installed a monitoring well near the Pentolite Road Red Water 
Pond during their 1990 investigation. This well was installed in the 
northwest comer of the former pond location in tall grass at the 
edge of a grove of trees. The red water pond had been removed 
prior to the study conducted by IT. The well was installed to a 
depth of 21 feet, intercepting the suficial groundwater at a depth of 
approximately 16 feet below the ground surface. 

4.3.2 Monitoring Well Results 

4.3.2.1 Organic Compounds 

MK detected the presence of volatile and semivolatile compounds in 
the groundwater at MW20. Table 4-14 lists the results of 
groundwater analyses for samples collected from MW20. The IT 
investigation did not detect the presence of organic compounds in 
the groundwater. 
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TABLE 4-14 
VOLATILE AND SEMI-VOLATILE COMPOUNDS 

GROUNDWATER RESULTS IN PMU 3 
bg/l) 

[I parameter 1 concentration II 

J = Indicates an estimate value. Compound was detected above the Method Detection Limit 
(MDL) but below the Quantitation Limit (QL) 

D = Analysis at a secondary dilution factor 

2-Butanone 

Acetone 

Benzene 

Toluene 

Total Xylenes 

2-Methylphenol 

Benzoic Acid 

Benzyl Alcohol 

4.3.2.2 Inoreanic Compounds 

33J 

1 lOJ 

1OJ 

36000D 

8J 

520D 

13J 

13 

Neither MK nor IT detected inorganic compounds with constituent 
levels above the MCL or SCML for human consumption. 

4.3.3 Surface Water Investigation 

4.3.3.1 Surface Water Sampling Location 

MK sampled six surface water locations within PMU 3 (see Figure 
4-2). Four sampling points were in Plum Brook, one in a drainage 
ditch from the Reactor Facility and one in the drainage ditch north 
of the Red Water Pond along Pentolite Road. These sampling 
points were chosen as potential POEs from identified sources. 

SD 1 1 and SW 1 1 were collected at the southern most sampling 
location within PMU 3. It is located south of the intersection of 
West Scheid Road and Plum Brook. 
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SD12 and SW12 were collected at the intersection of Fox and Short 
Cut Roads just north of the bridge over Plum Brook. 

A possible POE from the toluene tanks is located north of 
Maintenance Road on Plum Brook. SD13 and SW13 were collected 
north of the bridge over Plum Brook on Maintenance Road. 

MK sampled one location outside of the facility's property line to 
determine if there had been a release of contaminants into the 
surface water. SD22 and SW22 were located to the west of the 
Maintenance Garage for Perkins Township School Buses. The 
sampling point is north on Plum Brook about 500 feet from its 
intersection with Pentolite Road. 

SD14 and SW14 were located north of the red water pond at the 
intersection of Pentolite Road and a drainage swale flowing north 
past the former pond area. There have been reported discharges of 
red water into this drainage ditch from field tile underlying the 
former pond area. 

Along Patrol Road northeast of the Reactor Facility, SD15 and 
SW15 were collected from a ditch just prior to its passing under the 
fence. The ditch flows through a concrete conduit under the fence. 
The sampling point is a possible point of entry for contaminants 
from the Reactor Area. 

IT sampled one surface water location during their study in 1990. 
IT-SW04 was collected in the center of the former red pond area. 

4.3.4 Surface Water Results 

4.3.4.1 Organic Corn-pounds 

MK's analyses of samples collected within PMU 3 detected the 
presence of low quantities of volatile compounds in the sediments. 
Table 4-15 illustrates the results of the analyses for volatile 
organics on sediment samples from PMU 3. 
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TABLE 4-15 
VOLATILE ORGANIC COMPOUNDS 

SEDIMENT SAMPLE RESULTS IN PMU 3 
(Icg/kg) 

PARAMETER 

Acetone 

M o n  Disulfide 

Chloroform 

Methylene Chloride 

Toluene 

' SDll 

u 

U = Compound was analyzed for but not detected 
J = Indicates an estimated value. Compound was detected above the Method Detection 

Limit (MDL) but below the Quantitation Limit (QL) 

Analyses of the sediment samples also revealed low concentrations 
of a few semivolatile contaminants. Most of the contaminants 
detected are derived from coal tar. Table 4-16 illustrates the results 
of the analyses for semivolatile contaminants in PMU 3. 
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U = Compound was analyzed for but not detected 

TABLE 4-16 
SEMI-VOLATILE COMPOUNDS 

SEDIMENT SAMPLE RESULTS IN PMU 3 

J = 1ndiGtes an estimatebalue. Compound was detected above the Method Detection Limit 
(MDL) but below the Quantitation Limit (QL) 

2-Methylnaphthalene 

2,4-Dinitrotoluene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)an thracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(ghi)perylene 

Benzo(k)fluoranthene 

Bis(2-ethylhexy1)phthalate 

Chrysene 

Dibenzo(a, h)anthracene 

Fluoranthene 

Fluorene 

Indeno(l,2,3-cd)pyrene 

Phenanthrene 

Pyrene 

4.3.4.2 Inorganic Compounds 

Neither MK nor IT detected inorganic compounds with constituent 
levels above the MCL or SCML for human consumption. 

SDll 

1 lOJ 

U 

U 

U 

U 

U 

U 

U 

U 

U 

460J 

U 

U 

U 

U 

U 

67J 

U 

bgfkg) 

SD12 

39J 

U 

26J 

140J 

2703 

960 

660 

1 100 

160J 

420J 

130J 

730 

46J 

1900 

1 lOJ 

210J 

850 

1500 

SD13 

U 

140J 

U 

1 lOJ 

1 lOJ 

730 

560 

880 

130J 

370J 

U 

530 

44 J 

970 

U 

180J 

200J 

1 100 

SD14 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

570 

U 

U 

U 

U 

U 

U 

U 

SD22 

U 

U 

U 

U 

17J 

67J 

54J 

65J 

375 

26J 

180J 

70J 

U 

82J 

U 

U 

64J 

98J 
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' 4.3.5 Surface Soils Investigation 

4.3.5.1 Surface Soils Location 

MK collected six soils samples in PMU 3. Four samples were 
surface soil samples collected with a hand auger and two were soil 
boring samples collected from a split spoon. SS17 and SS18 were 
collected on the south side of Building 31 11. This area is the site of 
a previous mercury spill. SS17 was collected in a small area south 
of the reported spill and SS18 was collected from the edge of the 
holding pond west of the building area. These samples were only 
analyzed for metals. 

SS19 and SS20 were collected near old ash disposal sites. SS19 
was collected in an area west of Building 8531 off Taylor Road. 
The sampling area was covered with a tall growth of grass. SS20 
was collected north of Maintenance Road next to the Pentolite Red 
Water Pond. This sampling point is located just west of the pump 
station. These samples were only analyzed for metals. 

MK also took two soil boring samples in PMU 3. Both soil boring 
samples were collected near the Upper Toluene tanks. SB12 and 
SB13 were collected from the upper two feet of soil obtained during 
the installation of monitoring wells MK20 and MK21. During their 
1989 study, IT obtained nine soil samples from the red water pond 
area. IT took samples at two foot intervals to a depth of six feet in 
four locations. 

4.3.6 Soil Sampling Result. 

The analyses performed by MK detected the presence of volatile and 
semivolatile organic compounds in the soil borings. The soil 
borings were in the vicinity of the Upper Toluene Tanks. 
Contamination was found at levels above the MDL, but below the 
quantitation limit. Table 4-17 illustrates the results of the analyses 
on the soil boring samples. 

The IT study found organic contamination in the red water pond 
area. Volatiles, semivolatiles and nitroexplosives were detected 
during the IT study. Table 4-18 outlines the results of IT'S 
analyses. 
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4.3.6.2 Inorganic C o m e  

Analyses by MK and IT did not detect inorganic compounds with 
constituent levels above the MCL or SCML for human 
consumption. 

TABLE 4-17 
VOLATILE AND SEMI-VOLATILE COMPOUNDS 

SOIL BORING SAMPLE RESULTS IN PMU 3 
b g k )  

PARAMETER 

Acetone 

Toluene 

Anthracene 

BenzoQ fluoranthene 

Bis(2-ethylhexy1)phthalate 

Chrvsene 

Fluoranthene 

Phenanthrene 

Pvrene 

U = Compound was analyzed for but not detected 
J = Indicates an estimate value. Compound was detected above the Method Detection Limit 

(MDL) but below the Quantitation Limit (QL) 
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TABLE 4-18 
VOLATILES, SEMIVOLATILE, AND NITROEXPLOSIVES COMPOUNDS 
SOIL SAMPLES RESULTS OBTAINED DURING IT INVESTIGATION-1990 

W k g )  

Acetone 

Toluene 

Methylene chloride 
- 

2,6-Dinitrotoluene 1700 

2,4-Dinitrotoluene 1 loo0 

Bis(2-ethylhexyl) J 
phthalate 

-- -- 

1,3,5-Trinitrotoluene 14 

1,3- Dinitrobenzene 3.7 

2,4,6- Trinitrotoluene U 

2,6-Dinitrotoluene U 

2,4- Dinitrotoluene 1 2.2 

Nitrotoluene U 

Nitrobenzene U 

a = Upper two feet 
b = Deeper than two feet 
U = compound was analyzed for but not detected 
J = Indicates an estimate;alue. Compound was detected above the Method Detection Limit 

(MDL) but below the Quantitation Limit (QL) 
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4.4 PMU 4 - LINDSLEY DITCH 

PMU 4 is located along the eastern border of PBS. Pentolite Road borders PMU 4 on 
the north and Patrol Road on the east. North Magazine Road sets the southern limit of 
the PMU. The western boundary is an arbitrary line running north-south along the 
general lines of Snake Road. The most prominent feature of PMU 4 is the present 
Engineering Building which was constructed on an old TNT production area. This area 
was originally called TNT Area "A". Lindsley Ditch is the major stream or surface 
water body in this PMU. Lindsley Ditch flows to the north northeast and empties into 
Plum Brook at Bogart Road. PMU 4 covers approximately 600 acres of tall grass lands 
and some small wooded lots in its southwestern and northeastern comers. The land is 
fairly flat with the Engineering Building built on a prominent knoll. Figure 4-3 shows 
the extent of PMU 4. 

Two possible source areas were identified by SAIC during their PA in 1991. The major 
source of possible contamination is TNT Area "A". The Engineering Building now sits 
on the location of a former ammunition manufacturing site. The possible pathways of 
contamination from this source are groundwater, surface water and surface soil. 
Monitoring wells were placed around the former production area to monitor the possible 
contamination of groundwater. Surface water samples were collected from Lindsley 
Ditch. Lindsley Ditch flows into Plum Brook north of the Station. Because of the close 
proximity of facility workers, soil samples were collected near the Engineering Building. 

The second possible source identified by SAIC was the Fox Road Burning Ground. The 
Fox Road Burning Ground was identified in the SAIC report as Disposal Area 1A and 
Bum Pit 5. Surface soil samples were collected to test for residual contamination of the 
soil in the upper two feet of this site. Table 4-18 is a summation of the sources and their 
associated potential contaminants. 
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TABLE 4-19 
POTENTIAL CONTAMINATION SOURCES IN PMU 4 

PMU 4 Identified Sources 

- 

TNT Area "A" 

Fox Road Burning 
Ground 

Possible Contaminates 

Nit roexplosives 
Organic Volatiles 
Metals 
PesticidesIPCBs 

Nitroexplosives 
Organic Solvents 
Metals 
PesticidesIPCBs 

Affected Media 

Surface Soils 
Surface Water 
Sediments 
Groundwater 

Surface Soils 
Surface Water 
Sediments 

Volume (V) 
or Area (A) 

100 Acres 

5 Acres 

Detected 
Contaminates 

Organic 
Volatile 
Pesticides 

None 
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4.4.1 Groundwater Investigation 

4.4.1.1 Monitorhe Well Location 

Groundwater flow in PMU 4 is generally to the north. Bedrock is a 
fairly shallow shale or interbedded shale and limestone. MK planned 
to install four monitoring wells in this area to determine if a 
contaminant was released into the groundwater from the TNT 
production area, but could only install three. -2, MK23 and 
MK24) MK22 is located on the north side of the Engineering Building 
along Columbus Avenue. Bedrock was encountered at a depth of 9.5 
feet below the ground surface. Due to the low water table in this area 
and the clay that smeared on the well's outer wall, MK22 produced 
very little water. MK23 is located on the loop road sumunding the 
Engineering Building in the northeast corner of PMU 4. The well was 
installed to 16 feet below the ground surface where bedrock was 
encountered. MK24 is in the southwest corner of the PMU. The well 
was installed to bedrock at a depth of 9.5 feet below the ground 
surface. MK 25 was not installed because of the shallow rock (< 2ft). 
See Figure 4-3 for the location of the monitoring wells. 

4.4.2 Monitoring Well Results 

4.4.2.1 Organic Compounds 

Only MK24 produced enough water to have a complete analysis 
performed on the sample. Results indicate the presence of 22 (pgll) 
of Bis(2-ethy1hexyl)phthalate in the groundwater at MK24. MK 
performed volatile analyses only at MK22 and MK23. The results of 
these analyses were that no volatile organic constituents were detected 
in the groundwater. No nitroexplosives were detected in the 
groundwater. 

4.4.2.2 Inorganic Compounds 

MK did not detect any inorganic compounds with constituent levels 
above the MCL or SCML for human consumption. 

4.4.3 Surface Water Investigation 

4.4.3.1 Surface Water and Sediment Samplin~ Locations 

MK sampled two surface water locations within PMU 4. SD16 and 
SW16 were collected immediately downstream of the convergence of 
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Lindsley Ditch and a small perimeter ditch running along the north 
side of TNT Area "A". This sampling point is in the northeast corner 
of PMU 4. SD17 and SW17 were collected east of TNT Area"AW in 
Lindsley Ditch. See Figure 4-3 for the locations of these sampling 
points. 

4.4.4 Surface Water and Sediment Results 

4.4.4.1 Organic Compounds 

No organic compounds were detected in the surface water samples, but 
low levels of volatile and pesticide contamination were found in the 
associated sediment samples. The analysis of SD16 and SD17 
revealed the presence of acetone in the samples. SD16 had an acetone 
level of 25 pglkg and SD17 had 21 pglkg. Sample SD16 revealed 
low levels of Methoxychlor, a pesticide, in the sediment at 29 pglkg. 
There were also low level detections of 4,4-DDT and Dieldrin. Table 
4-20 illustrates the results of the analyses for volatile and semivolatile 
compounds in PMU 4. 

4.4.4.2 Jnorganic Com~ounds 

MK did not detected inorganic compounds with constituent levels 
above the MCL or SCML for human consumption. 

4.4.5 Surface Soil Investigation 

4.4.5.1 surface Soilampling Locations 

MK sampled eight surface soil locations within PMU 4. Four of the 
samples were obtained through the use of a hand auger (SS23 through 
SS27) while the remaining four were obtained with a split spoon 
sampler (SB14 through SB17). One soil duplicate sample was 
collected in the Fox Road Burning Ground. SB23 was collected in the 
southwestern edge of TNT AreawA" near a rail spur. This sample was 
collected on the south side of the railroad right-a-way. SS24, SS25, 
SS26 and SS27 were collected in the Fox Road Burning Ground. The 
Burning Ground is in the southwestern corner of PMU 4. The burning 
ground was surrounded by a two foot high earthen dike. There is 
debris littered around the burning grounds. SS24 was collected in the 
western edge of the diked area. SS25 and SS26 were collected in the 
northern edge of the site. SS26 was collected as a field duplicate. 
SS27 was collected in the eastern edge of the site. All samples were 
of a silty sand. The burning grounds cover approximately 2 acres. 
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TABLE 4-20 
VOLATILE AND SEMI-VOLATILE COMPOUNDS 

IN SEDIMENT SAMPLE RESULTS IN PMU 4 
(rcgfkg) 

PARAMETER I SD16 I SD17 1 

Methylene Chloride 0.9J U 

Toluene U 1J 

Fluoranthene 

Phenanthrene 

P yrene 160J 

U = Compound was analyzed for but not detected 
J = Indicates an estimate value. Compound was detected above the Method Detection Limit 

(MDL) but below the Quantitation Limit (QL) 
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The remaining four soil samples were obtained in the same location 
as the monitoring wells. The soil boring samples were collected in 
the upper two feet of each monitoring well. See Figure 4-3 for the 
sampling locations of the surface soil and soil boring samples in 
PMU 4. 

4.4.6 Surface Soil Results 

4.4.6.1 Oreanic Com~ounds 

MK's analyses detected the presence of organic compounds in PMU 
4. Samples SS24 through SS27 collected within the Fox Road 
Burning Ground contained low levels of toluene. The values of 
toluene in the soil ranged from 23 pglkg in SS25 to less than 5 
pglkg in SS23. Semivolatile analyses of the surface soil and soil 
boring samples detected smaIl quantities of contaminants. 

Volatile organics were detected in the soil borings. SB14 detected 
11 pglkg of toluene, while the remaining borings had levels of 
toluene below the quantitation limit. A semivolatile contaminant 
was detected in SB17. Bis(2-ethy1hexyl)phthalate was found at a 
level of 1200 pglkg. Table 4.21 illustrates the results of the 
analyses for semivolatile organics. Nitroexplosives and 
pesticidestPCBs were not detected in the surface soil and soil boring 
samples. 

MK's did not detected inorganic compounds with constituent levels 
above the MCL or SCML for human consumption. 
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U = Compound was analyzed for but not detected 
J = Indicates an estimate value. Compound was detected above the Method Detection Limit 

(MDL) but below the Quantitation Limit (QL) 

TABLE 421 
SEMI-VOLATILE COMPOUNDS IN 

SURFACE SOIL AND SOIL BORING SAMPLE RESULTS IN PMU 4 
bgfkg) 

Acenaph th ylene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(ghi)prylene 

Benzo(k)fluoranthene 

Bis(2- 
ehtylhexy1)phthalate 

Chrysene 

Fluoranthene 

Indeo(l,2,3-cd)pyrene 

Phenanthrene 

P yrene 

SS25 

U 

U 

U 

325 

U 

U 

U 

U 

U 

U 

U 

U 

SS26 

U 

U 

U 

31J 

U 

U 

U 

U 

U 

U 

U 

U 

SB14 

33J 

220J 

160J 

230J 

741 

1 lOJ 
- 

U 

160J 

300J 

96J 

91J 

250J 

SB15 

U 

U 

U . 

U 

U 

U 
- 

U 

U 

U 

U 

U 

U 

SB16 

U 

55J 

U 

785 

U 

365 

U 

73J 

1 lOJ 

U 

41J 

U 

SB17 

U 

91J 

U 

1 lOJ 

U 

5OJ 
- - 

1200 

1 lOJ 

180J 

U 

68J 

160J 
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PMU 5 is in the southeast corner of PBS. Columbus Avenue and Patrol Road 
borders PMU 5 on the east and Taft Road borders it on the west. North Magazine 
Road borders PMU 5 on the north and Patrol Road on the south. The dominant * 
feature of PMU 5 is the ammunition storage bunkers in the center of the area. 
Hardwood trees and tall grasses surround the bunkers. The southern most area in 
PMU 5 is used by the Ohio National Guard as a training facility. Figure 4-3 shows 
the extent of PMU 5. 

SAIC identified two sources within PMU 5. The Space Power Facility (SPF) Rubble 
Pile, which is west of the SPF and mostly contains construction rubble, and the UST 
area behind the SPF. Both of the sources border on and are drained by small ditches 
feeding Kuebelar Ditch. The ammunition storage bunkers are drained by two small 
ditches, Scheid and Schlessman Ditches. Bedrock in the area is very shallow and 
groundwater flow is connected to the surface water. The samples collected in this 
PMU focus on the surface waters leaving the Station. There were also samples 
collected of the surface soils in the rubble pile. 

4.5.1 Groundwater Investigation 

MK did not install groundwater monitoring wells as part of the SI in PMU 5. 
No evidence suggests contaminant sources other than the underground storage 
tank (UST) area at the SPF. An existing series of 5 monitoring wells are 
located near the site of the UST. The tanks have already been removed and 
an investigation program following RCRA guidance is presently underway. 

4.5.2 Surface Water Investigation a 

4.5.2.1 Surface Water and Sediment Samplinp Tmations 

MK sampled three locations within PMU 5 for surface water 
contamination. SD18 and SW18 were collected on the west side of 
the overpass of Columbus Avenue at Schlessman Ditch. Schlessman 
Ditch is located in the northern section of PMU 5 and drains the 
upper section of the ammunition bunkers. It runs west to east and 
empties into Sawmill Creek. 

SD19 and SW19 were collected on the west side of the overpass of 
Columbus Avenue at Scheid Ditch. Scheid Ditch also runs in a 
west to east direction and empties into Sawmill Creek. Scheid 
Ditch drains the lower section of ammunition bunkers in PMU 5. 
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SD20 and SW20 were collected at the NPDES station along 
Kuebelar Ditch near the intersection of Columbus Avenue and South 
Magazine Road. Kuebelar Ditch drains the area around the SPF 
and empties into Sawmill Creek. 

4.5.3 Surface Water Sampling Results 

No organic constituents were detected in surface water samples from 
PMU 5. The analyses of sediment samples in PMU 5 did detect the 
presence of low levels of organic constituents. Acetone was 
detected in two of the sediment samples collected from the ditches. 
SD18, collected from Schlessman Ditch, had a level of 57 pg/l of 
toluene. SD20, collected from Kuebelar Ditch had a Toluene level 
of 32 pgll. Other low levels of contaminants were detected in the 
sediment samples. See Table 4-22 for detected volatile organic 
compounds. 

TABLE 4-22 
VOLATILE COMPOUNDS 

SEDIMENT SAMPLE RESULTS IN PMU 5 
O r g k )  

PARAMETER 
- - -- 

2-Butanone (MEK) 8J 

U = Compound was analyzed for but not detected 
J = Indicates an estimate value. Compound was detected above the Method Detection Limit 

(MDL) but below the Quantitation Limit (QL) 

Acetone 

Methylene Chloride 

Toluene 

In addition to the volatile organic compounds detected in the 
sediment samples, semivolatile compounds were also detected. The 
semivolatile results were above the quantitation limits set in the 
quality assurance plan , but not above the method levels. See Table 
4-23 for detected semivolatiles. 

57 

1J 

U 

U 

1 J 

U 

32 

1J 

1J 
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TABLE 4-23 
SEMI-VOLATILE COMPOUNDS 

IN SEDIMENT SAMPLE RESULTS IN PMU 5 
(ccg/kg) 

PARAMETER I SD18 1 SD19 1 SD20 
pp - - 

2-Methylaphthalene 761 927 U 

Benzo(a)pyrene U 67J U 

Benzo(b)fluoranthene U 130J U 

Benzo(ghi)perylene U 41J U 

Chry sene U 927 U 

Fluoranthene U 130J U 

Indeno(l,2,3-cd)pyrene U 45J U 

Naphthalene I u 1 29J I u 
Phenanthrene 1 80J I 130J I u 
Pyrene U 1205 U 

U = Compound was analyzed for but not detected 
J = Indicates an estimate value. Compound was detected above the Method Detection Limit 

(MDL) but below the Quantitation Limit (QL) 

Analyses of both surface water and sediment samples detected the 
presence of pesticides. Table 4-24 shows the results of the 
detectable pesticides found in the surface water and sediment 
samples. 
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TABLE 4-24 
PESTICIDE/PCB COMPOUNDS IN 

SURFACE WATER AND SEDIMENT SAMPLE RESULTS IN PMU 5 
(Pm9 

SW18 SW19 SW20 

4,4-DDD U .U U 

4,4-DDE U U U 

Dieldrin U U U 

Endosulfan 0.076J 0.04OJ U 
Sulfate 

Methoxvchlor U U U 

U = Compound was analyzed for but not detected 
J = Indicates an estimate value. Compound was detected above the Method Detection Limit 

(MDL) but below the Quantitation Limit (QL) 

MK's analyses did not detect inorganic compounds with contaminant 
levels above the MCL or SCML for human consumption. 

Surface soil samples were obtained in and around the SPF Rubble Pile 
located to the west of the SPF along South Magazine Road. The 
rubble pile consists mostly of concrete debris and steel rebar. There 
are also a couple of lead plates in the southwest corner of the area. 
There are piles of sand along the western edge of the soil berm 
surrounding the area. The sand is light brown and black in color. It 
appears that the sand was used for sand blasting due to the paint flakes 
present in the sand. 

Four samples were collected in this area, two from the soil and two 
from the sand. SS28 was collected from soil in the western section of 
the rubble pile near the edge of the concrete debris. SS29 was 
collected from soil in the eastern section of the rubble pile, also near 
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the edge of the concrete debris. SS30 was collected from light brown 
sand and SS31 was collected from black sand. The sand samples were 
only analyzed for total metals and volatile organics. 

4.5.5 Surface Soil Sampling Results 

The analyses revealed the presence of volatile organic compounds in 
surface soils. Most results were below quantitation limits, but higher 
levels of toluene were found in the soil and the sand. Table 4-25 
shows the results of detected volatile organic compounds in the surface 
soils. 

TABLE 4-25 
VOLATILE ORGANIC COMPOUNDS 

SURFACE SOIL SAMPLE RESULTS IN PMU 5 
bg/kg) 

U = Compound was analyzed for but not detected 
3 = Indicates an estimate value. Compound was detected above the Method Detection Limit 

(MDL) but below the Quantitation Limit (QL) 

PARAMETER 

Methylene Chloride 

Toluene 

Trichloroethene 

Pesticide and PCB analyses of the surface samples in PMU 5 
detected low levels of constituents. Table 4-26 lists detected 
pesticide/PCB compounds found in the surface soil samples. 

SS28 

U 

22 

U 

SS29 

U 

13 

U 

SS30 

0.9J 

1J 

U 

SS3 1 

U 

15 

0.8J 
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TABLE 4-26 
PESTICIDEIPCB COMPOUNDS 

SURFACE SOIL SAMPLE RESULTS IN PMU 5 
(Ccg/W 

PARAMETER SS28 
L 

U = Compound was analyzed for but not detected 
J = Indicates an estimate value. Compound was detected above the Method Detection Limit 

(MDL) but below the Quantitation Limit (QL) 

SS29 

Aroclor 1248 (PCB) 

Endosulfan sulfate 

4.5.5.2 Inorganic Com~ound~ 

Analyses of the sand indicated elevated levels of lead in the sands 
found near the rubble pile. SS30 shows a level of total lead of 
1,310 mglkg. This high level of lead may be the result of lead in 
the paint chips and paint particles attached to the sand. 

15J 

0.94J 

4.5.6 RADIOACTIVITY SAMPLING 

21J 

0.727 

In addition to the sampling performed on PBS for the contaminates listed as 
hazardous, MK collected a small number of samples to analyze for radioactive 
contaminates. A complete study of the site was completed in 1986-1987 by Teledyne 
Isotopes for NASA. At the time of the study, Teledyne determined that over half of 
the site was underlain by a layer of shale which exhibited varying and often elevated 
levels of background radioactivity. The shale layer is known as the Huron Shale and 
extends approximately from the center of Erie County in Ohio to Erie, Pennsylvania. 

MK collected samples at three locations on the project site. A groundwater and soil 
sample were taken in PMU 1 at sample point MW12lSB04. This well is located 
along Patrol Road in the Western Section of the Station. The second sampling 
location was at the exit point of a small drainage ditch exiting PMU 3 north of the 
Reactor Facility. A surface water and a sediment sample were taken at sampling 
point SW15 and SD15, respectively. The final sampling location was at the head of 
Plum Brook north of West Scheid Road. A surface water and sediment sample were 
taken at sampling point SW 1 1 and SD 1 1. 

All six samples were tested for Gross Alpha and Beta as well as for Radium 226 and 
228. The samples all showed signs of low radioactivity. The samples collected at the 
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.' head of Plum Brook showed the highest readings but, are not outside of what is 
expected for this area given that the underlying material is the Huron Shale. Table 4- 
27 details the readings for each sampling point. 

TABLE 427 
RADIOACTIVITY SAMPLING RESULTS 

(pCi/g or pCi/l) 

11 PARAMETER 1 GROSS ALPHA I GROSS BETA I RA-226 RA-228 11 
Water Samples 

I 

Soil Samples 

SD-15 2.7k5.3 
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SECTION 5 
HAZARD RANKING SYSTEM SCORING 

5.0 INTRODUCTION 

Momson Knudsen used the Preliminary Rd&g Evaluation Score (PREscore) Version 2.0 
computer program to assist in Hazard Ranking System (HRS) site scoring of Plum Brook 
Station. PREscore automates operations to assign HRS factor values, allowing entry and 
evaluation of site information, including sampling data, hazardous waste quantity and waste 
characteristics,. physical parameters of the site, population data, and other target information. 
This program calculates HRS factors from raw data, retrieves values from hazardous substance 
look-up tables, calculates site scores, and generates HRS documentation and other records. 

The HRS is the scoring system used by EPA's Superfund program to assess the relative threat 
associated with actual or potential releases of hazardous substances. The HRS is the primary 
screening tool for determining whether a site is to be included on the National Priorities List 
(NPL), EPA's list of sites that are priorities for further investigation and, if necessary, response 
action under CERCLA. 

Any site scoring 28.50 or greater is eligible for the NPL. This score does not represent a 
specified level of risk, but is merely a cutoff point that serves as a screening-level indicator of 
the highest priority releases or threatened releases. Sites that score below 28.50 are normally 
addressed under non-Superfund Federal and state response authorities. 

5.1 Site Definition 

Plum Brook Station is a very large federal facility encompassing multiple sources of 
known or potential hazardous substance contamination. Because of common ownership, 
the similarity of wastes throughout the site, the proximity of sources to each other, and 
the similarity of targets, PBS wasamred as one site rather than several. Additionally, 
all data available indicated that PBS does not represent a significant health risk nor would 
it become difficult to score as a single site due to complexity and severity of sources. 
It was also felt that the most conservative approach would be to score the entire site 
rather than individual areas. 

Momson Knudsen's evaluation of the gruundwater migration, surface water migration, 
soil exposure and air migration pathways resulted in an overall site score for Plum Brook 
Station of 7.99. Individual pathway scores were 2.09 for groundwater migration, 0.18 
for surface water migration, 12.88 for soil exposure, and 9.22 for air migration. In 
addition to the overall site score presented above, the individual PMUs, the Red Water 
Ponds, and TNT Area "B" were scored separately to assess the relative influence on 
overall score of each of these areas. 
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All individual scores were below the overall site score except for PMU 3 and the t 
site score with Plum Brook Creek as its major surface water body. These high score i 
due to the presence of seveial coal tar derivatives that wen detected in sediment sampla 
collected near the intersections of asphalt roads and the creek. There is no known source 
for these compounds other than the road materials. PMU 3 was rescored without 
including the semivolatile results the score for this scenario is shown as PMU 3A. 

All scores are presented in Table 5.1 with the PREscore generated HRS scores by 
migration pathway. The full PREscore documentation supporting these scores is attached 
as Appendix G. 
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TABLE 5.1 
HRS Results 

Ground Water Surface Water 
Migration Migration 

Entire Facility with Pipe Creek as 2.09 0.18 
Main Surface Water Pathway 

Entire Facility with Plum Brook as 2.09 42.84 
Main Surface Water Pathway 

PMU 1 1.18 0.18 

PMU 2 0.65 0.18 

PMU 3 0.65 42.84 

PMU 3A* 0.65 4.38 

PMU 4 0.00 0.00 

PMU 5 0.07 0.04 

West Area Red Water Ponds 2.09 0.11 

1 Pentolite Road Red Water Ponds 0.65 4.38 

I TNT Area "B" 0.65 0.06 

tion 

12.88 

Site Score 

- - 

* Rescore of PMU 3 without semivolatiles. 
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The statutory mandate of the HRS is to assess, to the maximum extent feasible, the 
relative degree of risk to human health and the environment posed by the site under 
d e w .  All pathways and threats identified that posed potentially significant risks to 
human health and the environment were scored to reflect the importance of that pathway 
or threat to the w d  evaluation of the rite. The following criteria were considered 
when deciding whether a pathway or threat should be stand.. 

Existence of documented rcleasc or contaminated target, 

Potential magnitude of the pathway score, 

Avaiiability of scoring data, and 

Likely range of the overall site score (well below 28.50). 

For the surface water pathway thne drainage systems were evaluated, Pipe Creek, Plum 
Brook and Saw Mill Creek. Scoring fm the Plum Brook drainage system resulted in a 
surfbe water pathway score of 42.84 and an overall site score of 22.86. However, the 
major contaminants accounting for this occm were coal tar derivatives detected in the 
sedimart samples taken immediately downstram of an asphalt mad crossing. Since there 
were no known sources of these contaminants in the sour# area, they wen deemed to 
have come from the road and therefore did not repnscnt contaminants that should be 
included in the pathway scoring. When thest contaminants wac not included in the 
Plum Brook Drainage System pathway scores they wue lower than Pipe Cnek scores. 

The Pipe Creek drainage system evaluation is the score used to calculate overall 
environmental potential of the Plum Brook facility. MK feels that this scoring scenario 
offas the most consemtive representation of the site. Scoring for the Saw Mill drainage 
area is represented by the PMU 5 score. This drainage system evaluation resulted in a 
score of 2.02. 

The Hazardous Materials Quantities (HMQ) were estimated in the most conservative 
method possible. In each area where contamination was measured, it was most likely 
measured in one of the more contaminated spots within the area (the idea of an SI being 
to. take samples in the most likely areas of contamination). In the HRS scoring each 
contaminated area was assumed to be contaminated at the measured level over the entire 
area to a depth of 2 feet. Thus, the HMQ was assumed to consist of the entire volume 
within the known boundaries of the unit to a depth of 2 feet, with the entire volume 
having contaminant concentrations qual to those measured. 

Based upon our evaluation of the facility and historic records, MK recommends that no 
further action under CERCLA is necessary. Areas which indicated levels of oontamina- 
tion above background should be scheduled and nmdrated under different federal and 
state authorities. 





NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065.61 28-004 

PMU #I This PMU contains sources which influence Pipe Creek. The PMU is primarily bordered to  the east by Ransom Road, to the 
west and south b y  Patrol Road and to th  .... ..... ... ..... ......... _ ....... .. .... .................. . 1.2. ..1 .......-. A ....... . ....... ........... 
Surface Soil Samples 

I Sample Number IUnlts - uglkg] 
Parameter I MKOISSOI MKOl S S O ~  RE MKO1 SS02 MK01 SS02RE MKOl SSO3 MKO 1 SS04 MKOl SS05 
1,l -Dichloroethane 6 UJ 6 UJ 6 UJ 6 UJ 6 U  6 U  7 UJ 
I, 1 -Dichloroethene 
1,l ,l -Trichloroethane 
1,1,2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,2-Dichloroethane 
1,2-Dichloroethene (Total) 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-%pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,3-Di~hl0r0pr0pene 
Dibromochloromethane 
Ethyl benzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Total Xylenes 
trans-1 $3-Dichloropropene 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 

\ 

Morrison Knl~dsen Environmental Services Division NASA Plumbrook =''q Inspection PMU-1 
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SAMPLE RESULT SUMMARY 

PMU #1 

W.O. 14065-61 28-004 

...~..~.~ .... ..~.~,.~ ,..,. .. ........ .... . , ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Surface Soil Samples (CONTINUED) 

Parameter 
1 ,l -Dichloroethane 
1 ,l -Dichloroethene 
1 ,l ,l -Trichloroethane 
1,1,2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
l,2-Dichloroethane 
1,2-Dichloroethene (Total) 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-l,3-Dichloropropene 
Dibromochloromethane 
Ethyl benzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Total Xylenes 
trans-1,3-Dichloropropene 
Ttichloroethene 
Vinyl acetate 
Vinyl chloride 

Sample Number [Units - ug/kgl 
MKOl SSO5RE MKOl SSO6 

8 UJ 6 U 
MKOl SS07 

6 U 
6 U 
6 U 
6 U 
6 U 
6 U 
6 U 
6 U 

12 U 
12 U 
12 U 
10 J 
6 U 
6 U 
6 U 

12 U 
6 U 
6 U 
6 U 

12 U 
6 U 

12 U 
6 U 
6 U 
6 U 
6 U 
6 U 
6 U 

19 
1 J 
6 U 
6 U 

12 U 
12 U 

MKO 1 SS08 
7 U 
7 U 
7 U  
7 U 
7 U 
7 U 
7 U 
7 U 

14 U 
14  U 
14  U 
14 U 
7 U 
7 U 
7 U 

14 U 
7 U 
7 U 
7 U 

14  U 
7 U 

14 U 
7 U 
7 U 
7 U 
7 U 
7 U 
7 U 
1 J 
7 U 
7 U 
7 U  

14  U 
14  U 

Morrison Knudsen Environmental Services Division ' NASA Plumbrook Sits Inspection PMU-1 

MKOl SSO9 MKOl SSOSRE 
6 UJ 6 UJ 

MKOl SSlO 
6 U 
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SAMPLE RESULT SUMMARY 

PMU #1 

W.O. #4065-6128-004 

Surface Soil Samples - 
1 sample Number [Units - ua/knl - - 

Parameter I M K O ~  SSI 1 MKOI ~ ~ 1 2  MKOl SS32 MKO1 SS33 
1.1 -Dichloroethane 6 U  6 U  No No 
1,l -Dichloroethene 
1 , 1 , 1 -Trichloroethane 
1,1,2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,2-Dichloroethane 
1,2-Dichloroethene (Total) 
l,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,3-Dichloropropene 
Dibromochloromethane 
Ethyl benzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Total Xylenes 
trans- l,3-Dichloropropene 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 

Morrison Knudsen Environmental Services Division 

6  U  analysis analysis 
6  U  conducted conducted 
6  U  for this for this 
6  U  sample. sample. 
6 U  
6  U  
6 U  

12 U 
12 U  
12 u 
12 U  
6 U  
6 U  
6 U  

12 U 
6 U  
6 U  
6 U  

12 U  
6 U  

12 U  
6  U  
6 U  
6 U  
6 U  
6 U  
6  U  
2 J 
6  U  
6 U  
6 U  

12 U  
12 U 

NASA Plumbrook Sit- Inspection PMU-1 
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SAMPLE RESULT SUMMARY 

PMU #l 

W.O. #4065-6128-004 

Surface Water Samples 

Parameter 
1 , 1 -Dichloroethane 
1,l -Dichloroethene 
1 ,l ,l -Trichloroethane 
1,1,2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,2-Dichloroethane 
1,2-Dichloroethene (Total) 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromof orm 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,3-Dichloropropene 
Dibromochloromethane 
Ethyl benzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Total Xylenes 
trans-1.3-Dichloropropene 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 

Sample Number [Units - ugh1 
MKOlSWOl MKOlSW02 

5 U 5 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 
7 J 7 J 

10 U 10 U 
1 0  U 10  U 
10 U 10 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 

1 0  U 10  U 
5 U 5 U 
5 U 5 U 
5 U 5 U 

10 U 10  U 
5 U 5 U 

10 U 10 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 

10 U 5 U 
5 U 5 U 
5 u 5 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 

10 U 10  U 
10 U 10 U 

MKOl SW03 
5 U 

MKOl SW04 
5 U 

MKOl SW05 
5 U 

Morrison Knudsen Environmental Services Division NASA Plumbrook F;*s Inspection PMU-1 07" .*-93 Pg 4 
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SAMPLE RESULT SUMMARY 

PMU #1 

W.O. 14065-61 28-004 

Soil Boring Samples - 
Sample Number [Units - uglkgl 

Parameter MKO 1 SBO 1 MKOI SB02 MKOl SB03 MKO1 SB03RE MK01 SB04 MKO1 SB05 MKO1 SB06 
1 ,l -Dichloroethane 6 U 6 U 6 UJ 6 U 6 U Unable to 6 U  
1,l -Dichloroethene 6 U 6 U  6 UJ 6 U 6 U install well. 6 U  
1,1,1 -Trichloroethane 6 U 6 U 6 UJ 12 U 6 U No sample 6 U  
1,1,2-Trichloroethane 6 U 6 U 6 UJ 6 U 6 U taken. 6 U  
1,1,2,2-Tetrachloroethane 6 U 6 U 6 UJ 6 U 6 U  6 U  
1,2-Dichloroethane 6 U 6 U 6 UJ 6 U 6 U 6 U  
1,2-Dichloroethene (Total) 6 U 6 U 6 UJ 6 U 6 U 6 U  
1,2-Dichloropropane 6 U 6 U 6 UJ 6 U 6 U 6 U  
2-Butanone 12 U 12 U 12 UJ 12 U 11 U 12 U 
2-Hexanone 12 U 12 U 12 UJ 12 U 11 U 12 U 
4-Methyl-2-pentanone 12 U 12 U 12 UJ 12 U 11 U 12 U 
Acetone 12 U 20 U 51 UJ 25 U 26 U 12 U 
Benzene 6 U 6 U  6 UJ 6 U 6 U 6 U  
Bromodichloromethane 6 U 6 U 6 UJ 6 U 6 U 6 U 
Bromoform 6 U 6 U 6 UJ 6 U 6 U 6 U 
Bromomethane 12 U 12 U 12 UJ 12 U 11 U 12 U 
Carbon Disulfide 6 U 6 U 6 UJ 6 U  6 U  6 U  
Carbon Tetrachloride 6 U 6 U 6 UJ 6 U 6 U 6 U 
Chlorobenzene 6 U 6 U 6 UJ 6 U 6 U 6 U  
Chloroethane 12 U 12 U 12 UJ 12 U 11 U 12 U 
Chloroform 6 U 6 U 6 UJ 6 U  6 U 6 U  
Chloromethane 12 U 12 U 12 UJ 12 U 11 U 12 U 
cis-1,3-Dichloropropene 6 U 6 U 6 UJ 6 U  6 U 6 U  
Dibromochloromethane 6 U 6 U 6 UJ 6 U 6 U 6 U  
Ethyl benzene 6 U 6 U 6 UJ 6 U  6 U 6 U  
Methylene chloride 55 U 49 U 52 UJ 41 U 12 U 6 U  
Styrene 6 U 6 U 6 UJ 6 U 6 U 6 U  
Tetrachloroethene 6 U 6 U 6 UJ 6 U  6 U 6 U  
Toluene 6 U 6 U 7 J 5 J 2 J 6 U  
Total Xylenes 6 U 6 U  6 UJ 6 U 6 U 6 U  
trans-1,3-Dichloropropene 6 U 6 U 6 UJ 6 U  6 U 6 U  
Trichloroethene 6 U 6 U 6 UJ 6 U  6 U 6 U  
Vinyl acetate 12 U 12 U 12 UJ 12 U 11 U 12 U 
Vinyl chloride 12 U 12 U 12 UJ 12 U 11 U 12 U 

Morrison Knudsen Envlronrnental Services Division NASA Plumbrook ?'.- Inspection PMU-1 
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SAMPLE RESULT SUMMARY 

W.O. #4065-6128-004 

- 
Sample Number [Units - uglkgl 

Parameter MKOI SB07 
1,1 -Dichloroethane 5 U 
1 ,l -Dichloroethene 5 U 
1,1,1 -Trichloroethane 5 U 
1,1,2-Trichloroethane 5 U 
1,1,2,2-Tetrachloroethane 5 U 
1,2-Dichloroethane 5 U 
1,2-Dichloroethene (Total) 5 U 
1,2-Dichloropropane 5 U 
2-Butanone 10 U 
2-Hexanone 10  U 
4-Methyl-2-pentanone 10  U 
Acetone 10  U 
Benzene 5 U 
Bromodichloromethane 5 U 
Bromoform 5 U 
Bromomethane 10  U 
Carbon Disulfide 5 U 
Carbon Tetrachloride 5 U 
Chlorobenzene 5 U 
Chloroethane 10  U 
Chloroform 5 U 
Chloromethane 10 U 
cis- 1,3-Dichloropropene 5 U 
Dibromochloromethane 5 U 
Ethyl benzene 5 U 
Methylene chloride 5 U 
Styrene 5 U 
Tetrachloroethene 5 U 
Toluene 5 U 
Total Xylenes 5 U 
trans-1,3-Dichloropropene 5 U 
Trichloroethene 5 U 
Vinyl acetate 10 U 
Vinyl chloride 10 U 

Morrlson Kt-"dsen Environmental Servlces Division NASA Plumbrook F" - Inspection PMU-1 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065-61 28-004 

PMU # l  

Monitoring Well Samples - 
Sample Number [Units - ugll] 

Parameter 
1 , 1 -Dichloroethane 
1,l-Dichloroethene 
1 ,l ,l -Trichloroethane 
1 ,I ,2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,2-Dichloroethane 
1,2-Dichloroethene (Total) 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,3-Dichloropropene 
Dibromochloromethane 
Ethyl benzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Total Xylenes 
trans-1 $3-Dichloropropene 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 

MKOl MW09 
5 U 

Morrison KP. +en Environmental Services Division 

MKOlMW13 MKOlMW14 
Unable to  5 U 
install well. 
No sample 
taken. 

NASA Plumbrook S:' '?spection PMU-1 



NASA PLUlVlBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. rY4065-6128-004 

PMU #1  This PMU contains sources which influence Pipe Creek. The PMU is primarily bordered to the east by Ransom Road, to the 
I west and s o u t a d .  ..... .......... . .  ..... . .. .... ........ . . . .. ......... ..... ... .. ...... ____.____:_____........ ...................... .... .... _ .... ,......,. ... ....... .... ...ii .......... i ......... _.. . . .._ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Surface Soil Samples 

w 
1 sample Number [Units - uglkgl 

Parameter I MKO 1 SSO 1 MKOl SSOl DL MKOl SS02 MKOI SS03 MKal SS04 MKOl SS05 MKOl SS06 
1,2-Dichlorobenzene 390 U 1 600 U 390 U 440 U 420 U 490 U 410 U 
1,2,4-Trichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2.4-Dinitrophenoi 
2.4-Dinitrotoluene 
,2,4,5-Trichlorophenol 
2.4.6-Trichlorophenol 
2,6-Dinitrotoluene 
3-Nitroaniline 
3,3'-Dichlorobenzidine 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorodiphenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
4,6-Dinitro-2-methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzoic acid 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

Morrison Kvldsen Environmental Servlces Dlvlslon NASA Plumbrook C" . Inspection PMU-1 



NASA PL~JI~~BROOK SI 
SAMPLE RESULT SUMMARY 

PMU #1 This PMU contains sources which influence Pipe Creek. The PMU is primarily bordered to  the east by Ransom Road, to the 

Surface Soil Samples 

SemiVolatile O~Q- 
I sample Number [Unlts - uglkgl 

Parameter I ~ ~ 0 1 ~ ~ 0 1  M K O ~  SS0l  DL MKOl SSO2 MKO1 SS03 MKOI SS04 MKOI SSO5 MKOl SS06 
Benzo(ghi1perylene 640 1400 DJ 390 U 200 J 420 U 490 U 410 U 
Benzo(k1fluoranthene 
Benzyl alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyl) ether 
Bis(2-chloroisopropyI1 ether 
Bis(2-ethylhexyll phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzofuran 
Dibenzo(a,hlanthracene 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cdlpyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-Di-n-propylamine 
N-nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

Morrlson Knudsen Environmental Services Dlvlslon NASA Plumbrook St*- lnspectlon PMU-1 
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NASA PL~oJIBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. #4065-6128404 

PMU #I 

.,.,........... . .  . .. . ........ .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ ..... .. \. ,.. _._. _.. ,,_ _.., ,. 
Surface Soil Samples (CONTINUED) 

1 sample Number [Units - uglkg] 
Parameter IMKOISSO~ MKOl SS08 MKOl SS09 MKOl SS10 MKO1 SS11 MKO1 SS12 MKOlSS32 MKOl SS3 
Benzo(ghi1perylene 400 U 420 U 390 U 410 U 360 U 390 U No No 
~enzo(k1fluoranthene 
Benzyl alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyll ether 
Bis(2-chloroisopropylj ether 
Bis(2-ethylhexyl) phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzofuran 
Dibenzo(a,hlanthracene 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cdlpyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-Di-n-propylamine 
N-nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

Morrison Knudsen Envlronmsntal Services Divlslon NASA Plumbrook Site lnspectlon PMU-1 

390 U analysis analysis 
390 U conducted conducted 
390 U for this for this 
390 U sample. sample. 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 

1900 U 
390 U 
390 U 
390 U 
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NASA PLUMBROOK SI W.O. 14065-61 28-004 
SAMPLE RESULT SUMMARY 

PMU #1 

Sediment Samples 

Sample Number [Units - uglkgl 
Parameter M K O ~  SDOI MKOl SD02 MKOl SO03 MKO1 SO04 MKOl SD05 MKOl SD06 MKO1 SD21 
Benzo(ghi1perylene 490 J 800 U 880 U 770 U 780 U 450 U 130 J 
Benzo(k)fluoranthene 
Benzyl alcohol 
Bis(2-chloroethoxyl methane 
Bis(2-chloroethyl) ether 
Bis(2-chloroisopropyI1 ether 
Bis(2-ethylhexyl) phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzof uran 
Dibenzo(a,h)anthracene 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno( l,2,3-cdlpyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-Di-n-propylamine 
N-nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

Morrison Knudsen Environmental Services Division NASA Plumbrook F1*s Inspection PMU-1 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU 11 

W.O. 14065-61 28-004 

Soil Boring Samples 

-F 
Sample Number [Units - uglkgl 

Parameter MKOl SBO1 M K 0 1 ~ ~ 0 2  - MKOI SB03 MKOl SB04 MKOl S805 MKO1 SB06 MKOI SB07 
1.2-Dichlorobenzene 800 U 800 U 780 U 760 U Unable to 370 U 360 U 
1,2,4-Trichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2.6-Dinitrotoluene 
3-Nitroaniline 
3,3'-Dichlorobenzidine 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorodiphenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
4,6-Dinitro-2-methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzoic acid 
Benzo(a1anthracene 
Benzo(a1pyrene 
Benzo(b1fluoranthene 

Morrison Knudsen Environmental Services Dlvlsion 

install well. 370 U 
No sample 370 U 
taken. 370 U 

370 U 
370 U 
370 U 
370 U 

1800 U 
370 U 
370 U 
370 U 

1800 U 
370 U 

1800 U 
370 U 
370 U 

1800 U 
750 U 
370 U 
370 U 
370 U 
370 U 
370 U 

1800 U 
1800 U 
1800 U 
370 U 
370 U 
370 U 

1800 U 
370 U 
370 U 
370 U 

NASA Plumbrook s"e Inspection PMU-1 O7zP -+-93 Pg 17 





(ypSA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #1 

Monitoring Well Samples - 
Sample Number [Unlts - ugh] 

parameter ~ ~ 0 1 ~ ~ 0 9  MKO~MWIO MKOlMW11 MKOlMW12 MKOlMW13 MKOlMW14 MKOlMWl5 
1 -2-Dichlorobenzene 12 U 10 U 10 U 10 U Unable to  10 U 1 0  U 

;2,4-~richlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,6-Dinitrotoluene 
3-Nitroaniline 
3,3'-Dichlorobenzidine 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorodiphenylether 
&Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
4,6.Dinitro-2-methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzoic acid 
~enzolalanthracene 
~enzola)pyrene 
~enzo(b)fluoranthene 

Morrison Knwtsen Environmental Services Division 

10 U install well. 
10 U No sample 
10 U taken. 
10 U 
10 U 
10 U 
10 U 
50 U 
10 U 
10 U 
10 U 
50 U 
10 U 
50 U 
10 U 
10 U 
50 U 
20 U 
10 U 
10 U 
10 U 
10 U 
10 U 
50 U 
50 U 
50 U 
10 U 
10 U 
10 U 
50 U 
10 U 
10 U 
10 U 

NASA Plumbrook Sitc I~spectlon PMU-1 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. t4065-6128-004 

Monitoring Well Samples - 
Sample Number [Units - uglll 

Parameter 
Benzo(ghi1perylene 
Benzo(k)fluoranthene 
Benzyl alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyl) ether 
Bis(2-chloroisopropylj ether 
Bis(2-ethylhexyl) phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzofuran 
Dibenzo(a,hlanthracene 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indenoll,2,3-cdlpyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-Di-n-propylamine 
N-nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

MKOl MW09 
12 U 

Morrison Kn* ldsen Envlronrnental Services Oivlslon 

MKOl M W l 1  
10 U 

MKOlMWl3 MKOlMW14 
Unable to 10 U 
install well. 
No sample 
taken. 

NASA Plumbrook C ' ' -  lnspectlon PMU-1 

MKOl MW15 
10 U 
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NASA PL,.~~ROOK SI W.O. t4065-6128-004 
SAMPLE RESULT SUMMARY 

PMU #I 

Surface Soil Samples (CONTINUED) 

Morrison Knudsen Environmental Services Dlvlslon 

- 

NASA Plumbrook E h  Inspection PMU-1 

Parameter 
Sample Number [Units - uglkgl 
MKOlSS08 MKO1 SS09 MKOl SS10 MKO1 SSl1  MKO1 SS12 MK01 SS32 MK01 SS33 

4,4'-DDD No analysis No analysis No analysis No analysis No analysis No analysis No 
4,4'-DDE conducted conducted conducted conducted conducted conducted analysis 
4,4'-DDT on this on this on this on this on this on this conducted 
Aldrin sample. sample. sample. sample. sample. sample. on this 
Aroclor 101  6 
Aroclor 1 2 2  1 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1 260  
Chlordane 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
alpha - BHC 
beta - BHC 
delta - BHC 
gamma - BHC (Lindanel 
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NASA PLUtaSROOK SI 
SAMPLE RESULT SUMMARY 

PMU #1 

W.O. 14065-61 28-004 

. . . . . . . . . . . .  
Sediment Samples - 
Sample Number [Units - uglkgl 

Parameter MKOlSDOl MKOlSD02 MKOl SD03 MKOlSD04 MKO1 SD05 MKOlSDO6 MKOlSD21 
4,4'-DDD No analysis 2.7 J No analysis No analysis No analysis No analysis No analysis 
4.4'-DDE conducted 2.7 J conducted conducted conducted conducted conducted 
4,4'-DDT on this 4.8 J on this on this on this on this on this 
Aldrin sample. 4.8 UJ sample. sample. sample. sample. sample. 
Aroclor 101 6 48 UJ 
Aroclor 1 22 1 97 UJ 
Aroclor 1232 48 UJ 
Aroclor 1242 48 UJ 
Aroclor 1248 48 UJ 
Aroclor 1254 48 UJ 
Aroclor 1260 48 UJ 
Chlordane 48 UJ 
Dieldrin 5.1 J 
Endosulfan I 9.7 UJ 
Endosulfan II 9.7 UJ 
Endosulfan Sulfate 9.7 UJ 
Endrin 9.7 UJ 
Endrin ketone 9.7 UJ 
Heptachlor 4.8 UJ 
Heptachlor epoxide 4.8 UJ 
Methoxychlor 48 UJ 
Toxaphene 97 UJ 
alpha - BHC 4.8 UJ 
beta - BHC 4.8 UJ 
delta - BHC 4.8 UJ 
gamma - BHC (Lindane) 4.8 UJ 

Morrison Knudsen Environmental Services Division NASA Plumbrook Sit* Inspection PMU-1 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065-61 28-004 

PMU #1 

Sample Number [Units - uglkgl 
Parameter MKOl SBOl MKOl SB02 MKOl SB03 MKOl SB04 MKO1 SB05 MKOlSBO6 MKOl SB07 
4,4'-DDD No analysis No analysis No analysis 9.0 U Unable to  No analysis No analysis 

conducted conducted conducted 9.0 U install well. conducted conducted 4,4'-DDE 
4,4'-DDT 
Aldrin 
Aroclor 101 6 
Aroclor 122 1 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Chlordane 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
alpha - BHC 
beta - BHC 
delta - BHC 
gamma - BHC (Lindane) 

on this 
sample. 

Morrison Kn~~dsen Environmental Services Division 

on this on this 
sample. sample. 

9.0 U No sample on this on this 
4.5 U taken. sample. sample. 
45 U 
90 U 
45 U 
45 U 
45 U 
45 U 
45 U 
45 U 

9.0 U 
9.0 U 
9.0 U 
9.0 U 
9.0 U 
9.0 U 
4.5 U 
4.5 U 
45 U 
90 U 

4.5 U 
4.5 U 
4.5 U 
4.5 U 

NASA Plumbrook Si*- Inspection PMU-1 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU I 1  

W.O. 14065-61 28-004 

. . . . 

Monitoring Well Samples - 
Sample Number [Unlts - ugh1 

Parameter MKOlMWO9 MKOlMWlO MKOlMW11 MKOlMWl2 MKOlMWl3 MKOlMW14 MKOlMWl5 
4,4'-DDD No analysis No analysis No analysis 0.1 1 U Unable to No analysis No analysis 
4,4'-DDE 
4,4'-DDT 
Aldrin 
Aroclor 101 6 
Aroclor 1 221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Chlordane 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin - 

Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
alpha - BHC 
beta - BHC 
delta - BHC 
gamma - BHC (Lindane) 

conducted conducted conducted 0.1 1 U install well. conducted conducted 
on this on this on this 0.1 1 UJ No sample on this on this 
sample. sample. sample. 0.056 UJ taken. sample. sample. 

0.56 U 
1.10 U 
0.56 U 
0.56 U 
0.56 U 
0.56 U 
0.56 U 
0.56 U 
0.11 U 
0.11 u 
0.11 U 

0.023 J 
0.11 U 
0.11 U 

0.056 U 
0.056 U 

0.56 U 
1.10 U 

Morrison Knudsen Envlronmentai Skrvices Division NASA Plumbrook Sz'- Inspection PMU-1 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. #4065-6128-004 

PMU #l This PMU contains sources which influence Pipe Creek. The PMU is primarily bordered to the east by Ransom Road, to the 

Surf ace Soil Samples 

2,4-Dinitrotoluene 
2,4,6-Trinitrotoluene 
2,6-Dinitrotoluene 
3-Nitrotoluene 
4-Nitrotoluene 
Haxahydro-1.3.6-trinitro-l,3.&triah IROX) 

rn-Dinitrobenzene 
~athyl-2.4.6-trinitroph.ny(nitramin 

Nitrobenzene 
Octahydro- 1.3.6.7-tatranitro-tatra1ocin(HMX) 

sym-Trinitrobenzene 

Parameter 

Morrison Knudsen Environmental Services Division 

Sample Number [Units - uglkgl 
MKOISSOI MKOl SSO2 MKO1 SS03 MKOI SS04 MKOlSS05 MK01 SS06 MKOl SS07 

NASA Plumbrook Sits Inspection PMU-1 

2-Nitrotoluene 64 U 64 U 71 U 67 U 81 U 65 U 63 U 



W.O. lr4065-6128-004 

PMU #I - 1 Sample Number [Units - uolkol - - 
Parameter IMKOI ~ ~ 0 8  M K O ~  ~ ~ 0 9  MKOl SSlO MKO1 SSl1  MKOISS12 MK01SS32 MKOlSS33 
2-Nitrotoluene 73 U 65 U 68  U 5 9  U 6 4 U  No No 

Morrison Knli4cen Environmentel Services Division NASA Plumbrook Sit- lospection PMU-1 

57 U analysis analysis 
38 U conducted conducted 
57 U for this for this 
86 U sample. sample. 
80 U 
66  U 
32  U 
45 U 
41 U 
34 U 
47 U 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU # l  

W.O. 14065-61 28-004 

Surface Water Samples 

.- 
Sample Number [Units - ugnl 

Paremeter MKOISWOI ~ ~ 0 1 ~ ~ 0 2  MKOlSW03 MKOl SW04 MKO1 SW05 MK01SW06 MKOl SW21 
2-Nitrotoluene 53 U 53 U 53 U 53 U 53 U 53 U 53 UJ 
2,4-Dinitrotoluene 
2,4,6-Trinitrotoluene 
2,6-Dinitrotoluene 
3-Nitrotoluene 
4-Nitrotoluene 
Hmxmhydro-l,3.6-trinitro~l,3,6-tri~~ (RDX) 

m-Dinitrobenzene 
MmthyC2.4.6-Uinitroph.nflni*.mim 

Nitrobenzene 
Octmhvdro-1.3.6.7-tatrenitro-te(rm.ocinIHMX) 

sym-Trinitrobenzene 

Morrison Kn~lrlsen Environmental Services Division NASA Plumbrook Si*- Inspection PMU-1 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065-61 28-004 

PMU 1 1  

Sediment Samples - 
Sample Number [Units - uglkgl 

Parameter MKOl SDO1 MKOl SD02 MKOlSD03 MKOlS004 MKOlSD05 MKOlSDO6 MKOlSD21 
2-Nitrotoluene 94 U 65 U 70 U 62 U 63 U 74 U 65 U 
2,4-Dinitrotoluene 84 U 58 U 62 U 55 U 56 U 65 U 57 U 
2,4,6-Trinitrotoluene 55 U 38 U 41 U 36 U 37 U 43 U 38 U 
2,6-Dinitrotoiuene 84 U 58 U 62 U 55 U 56 U 65 U 57 U 
3-Nitrotoluene 130 U 87 U 94 U 83 U 84 U 99 U 86 U 
4-Nitrotoluene 120 U 81 U 88 U 77 U 78 U 92 U 80 U 
~*smhydro-1.3.6-trinitro-1 .&6-triazim IRDX) 96 u 66 u 72 u 63 u 64 u 75 u 66 u 
m-Dinitrobenzene 46 U 32 U 35 U 30 U 31 U 36 U 32 U 
M~thy(-2,4.O-trinitroph.ny(nitram~ 66 u 45 u 49 u 43 u 44 u 51 u 45 u 
Nitrobenzene 60 U 42 U 45 U 40 U 40 U 47 U 41 U 
Octahydro- 1,3.6.7-t*tranitro-tatrm~irwIHMXl 50 u 34 u 37 u 33 u 33 u 39 u 34 u 
sym-Trinitrobenzene 69 U 48 U 52 U 45 U 46 U 54 U 48 U 

Morrison Knudsen Environmental Services Division NASA Plumbrook Sit- Inspection PMU-1 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #1 

W.O. 14065-61 28-004 

Soil Boring samplesp 

Sample Number [Unlts - uglkgl 
Parameter M K O ~  SBOI MKO 1 S B O ~  MKO 1 SB03 MKOl SB04 MKOl SB05 MKOl SB06 MKO1 SB07 
2-Nitrotoluene 64 U 64 U 62 U 61 U Unable to 62 U 58 U - . -  

2,4-Dinitrotoluene 
2,4,6-Trinitrotoluene 
2,6-Dinitrotoluene 
3-Nitrotoluene 
4-Nitrotoluene 
H~xahy&o-l.Z6-trinitro-l,3.6-triatiru IRDX) 

m-Dinitrobenzene 
M.thy(-2.4.~-tr*ritroph.n~itramim 

Nitrobenzene 
Octahy&o-1.3.6.7-tetranibo-*tr.locirwtraolHMXl 

sym-Trinitrobenzene 

Morrison Knudsen Environmental Services Divislon 

install well. 55 U 
No 36 U 
samples 55 U 
were taken. 84 U 

78 U 
64 U 
30 U 
44 U 
40 U 
33 U 
46 U 

NASA Plumbrook Sit- Inspection PMU-1 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #I 

W.O. #4065-6128-004 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ........................................................................... . . . . . . . . . . . . . . . . .  . . . . . . . .  -.... . . . .. . . . . . 
Monitoring Well Samples - 
Sample Number [Units - ugh1 

Parameter ~ ~ 0 1 ~ ~ 0 9  MKOlMWlO MKOlMW11 MKOlMW12 MKOlMW13 MKOlMW14 MKOlMW15 
2-Nitrotoluene 53 U 53 UJ 53 UJ 53 UJ Unable to 53 UJ 53 UJ 
2.4-Dinitrotoluene 
2,4,6-Trinitrotoluene 
2,6-Dinitrotoluene 
3-Nitrotoluene 
4-Nitrotoluene 
Haxahydro-1.3,&trinitro-l,3,6-tria~Lw IRDX) 

m-Dinitrobenzene 
Mathvl-2.4.8-trinitrophanflnitr.mirn 

Nitrobenzene 
Octahydro-1.3.6.7-tatranitro-tetraz0chIHMX) 

sym-Trinitrobenzene 

install well. 47 UJ 
No sample 31 UJ 
taken. 47 UJ 

71 UJ 
66 UJ 
54 UJ 
26 UJ 
37 UJ 
34 UJ 
28 UJ 
39 UJ 

Morrison Kn~~dsen Environmental Services Division NASA Plumbrook Si*- Inspection PMU-1 



NASA PLuIJIBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 1406561 28-004 

PMU # 1  This PMU contains sources which influence Pipe Creek. The PMU is primarily bordered to  the east by Ransom Road, to the 

Surface Soil Samples - 
1 Sample Number [Unlts - mglkgl 

Parameter I MKOlSS01 MKOl SSO2 MKO 1 SS03 MKOl SS04 MKO 1 SS05 MKO1 SSO6 MKO1 SS07 
- 

Aluminum - Soluble 
Antimony - Soluble 
Arsenic - Soluble 
Barium - Soluble 
Beryllium - Soluble 
Cadmium - Soluble 
Calcium - Soluble 
Chromium - Soluble 
Cobalt - Soluble 
Copper - Soluble 
Iron - Soluble 
Lead - Soluble 
Magnesium - Soluble 
Manganese - Soluble 
Mercury - Soluble 
Nickel - Soluble 
Potassium - Soluble 
Selenium - Soluble 
Silver - Soluble 
Sodium - Soluble 
Thallium - Soluble 
Vanadium - Soluble 
Zinc - Soluble 

Morrison Knudsen Environmental Services Dlvlslon NASA Plumbrook Site Inspection PMU-1 



NASA PLUMBROOK SI W.O. X4065-6128-004 
SAMPLE RESULT SUMMARY 

PMU # l  

. . . . .. . . . . . . . . . , . . . . . . - .............. ... . .,........,.. . .  .. . . .... . .. . . ... . 
Surface Soil Samples (CONTINUED) 

Aluminum - Soluble 
Antimony - Soluble :$..,,, ; ~ ~ ~ ~ $ ~ ~ & y ~ f i ~ =  .,......, x w h ~ 4  .,..... .,. . .. ... 

- 
Arsenic - Soluble 
Barium - Soluble 
Beryllium - Soluble 
Cadmium - Soluble 
Calcium - Soluble 
Chromium - Soluble 
Cobalt - Soluble 
Copper - Soluble 
Iron - Soluble 
Lead - Soluble 
Magnesium - Soluble 
Manganese - Soluble 
Mercury - Soluble 
Nickel - Soluble 
Potassium - Soluble 
Selenium - Soluble 
Silver - Soluble 
Sodium - Soluble 
Thallium - Soluble 
Vanadium - Soluble 
Zinc - Soluble 

Parameter 

Morrlson Knudsen Envlronmental Services Dlvlslon 

Sample Number [Unlts - uglkgl 
MKO1 SS08 MKOl SS09 MKOl SSlO MKOl SS11 MKO1 SS12 MK01 SS32 MK01 SS33 

NASA Plumbrook Sl** Inspection PMU-1 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065-61 28-004 

. . _ . _ . . . .  . '  ' . . .... . .  ..~.. .. . . . . . . . . . . .  . ... .......................................................................... ....................... . . .  . . . . . . . . . . . . , 
Surface Water Samples - 
Sample Number [Unlts - ugh1 

. Parameter MKO~SWOI MKOl ~ ~ 0 2  MKOlSW03 MKOl SW04 MKOl SW05 MKOl SW06 MKOl SW21 
Aluminum - Soluble NO NO NO No NO NO 76.6 B 
Antimony - Soluble 
Arsenic - Soluble 
Barium - Soluble 
Beryllium - Soluble 
Cadmium - Soluble 
Calcium - Soluble 
Chromium - Soluble 
Cobalt - Soluble 
Copper - Soluble 
Iron - Soluble 
Lead - Soluble 
Magnesium - Soluble 
Manganese - Soluble 
Mercury - Soluble 
Nickel - Soluble 
potassium - Soluble 
Selenium - Soluble 
Silver - Soluble 
Sodium - Soluble 
Thallium - Soluble 
Vanadium - Soluble 
Zinc - Soluble 

analysis analysis analysis analysis analysis analysis 5.0 U 
conducted conducted conducted conducted conducted conducted 3.0 U 
for this for this for this for this for this for this 41.1 B 
sample. sample. sample. sample. sample. sample. 3.0 U 

0.20 U 
66400 

10.0 U 
20.0 U 

5.0 U 
107  
2.0 U 

16400 
213 

0.20 U 
30.0 U 
3990 B 

3.0 U 
10.0 U 

23600 
4.0 U 

20.0 U 
10.0 U 

Morrison Knudsen Environmental Services Division NASA Plumbrook Site Inspection PMU-1 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065-61 28-004 

PMU #I 

. >. . . .  . . . .  . . . .... .... .. ~ .... ~...T .... . . -.7 .- . --. ... ....~ ~. . . . ., . . . 

sediment Samples - 
Sample Number [Units - mglkgl 

Parameter MKOI S D O ~  MKOl SD02 MKOl SD03 MKOl SD04 MKO1 SD05 MKO1 SD06 MKOI SD21 
Aluminum - Soluble 
Antimony - Soluble &gfPf,~i;"f*a v,,: .., +> ...... .....,,. .. 
Arsenic - Soluble 
Barium - Soluble 
Beryllium - Soluble 
Cadmium - Soluble 
Calcium - Soluble 
Chromium - Soluble 
Cobalt - Soluble 
Copper - Soluble 
Iron - Soluble 
Lead - Soluble 
Magnesium - Soluble 
Manganese - Soluble 
Mercury - Soluble 
Nickel - Soluble 
Potassium - Soluble 
Selenium - Soluble 
Silver - Soluble 
Sodium - Soluble 
Thallium - Soluble 
Vanadium - Soluble 
Zinc - Soluble 

Morrlson Knudssn Environmental Servlces Dlvlslon NASA Plumbrook St** Inspection PMU-1 



W.O. #4065-6128-004 
PLUMBROOK SI 

SAMPLE RESULT SUMMARY 
PMU X1 

LaUmin~m - Soluble iggg:~g~g;g~,gi~,~i~.~@~@:~~~~ 
'"thony - Soluble .,.,... 

Arsenic - Soluble 
Barium - Soluble 
Beryllium - Soluble 
Cadmiurn - Soluble 
Calcium - soluble 
Chromium - Soluble 

- Soluble 
Copper - So~uble 
Iron - Soluble 
Lead - Soluble 
Ma~nesiurn - Soluble 
Manganese - Soluble 
Mercury - S O I U ~ I ~  
Nickel - Soluble 
Potassium - Soluble 
Selenium - Soluble 
Silver - Soluble 
Sodillm - Soluble 
Thallium - Soluble 
Vanadium - Soluble 
Zinc - Soluble 

NASA Plumbrook Sit- lnspectlon PMU-1 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. #4065-6128-004 

PMU #1 This PMU contains sources which influence Pipe Creek. The PMU is primarily bordered to the east by Ransom Road, to the 

. . . . . . . . . . . . . . . . . . . . . . . . . 
[by Maintenance Road. 

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

Surface Soil Samples - 
(~ample  Number [Units - rnglkgl 

Parameter I MKOI SSOI MK01 SS02 MKOI SS03 MKOI SS04 MKOI SSO5 MKO1 SS06 MKOl SS07 
Aluminum - Total 4340 5430 6650 9810 61 60 9730 1 1900 
Antimony - Total 
Arsenic - Total 
Barium - Total 
Beryllium - Total 
Cadmium - Total 
Calcium - Total 
Chromium - Total 
Cobalt - Total 
Copper - Total 
Iron - Total 
Lead - Total 
Magnesium - Total 
Manganese - Total 
Mercury - Total 
Nickel - Total 
Potassium - Total 
Selenium - Total 
Silver - Total 
Sodium - Total 
Thallium - Total 
Vanadium - Total 
Zinc - Total 

Morrison Knudsen Environmental Services Divislon ' NASA Plumbrook Site Inspection PMU-1 



Antimony - Total 
Arsenic - Total 
Barium - Total 
Beryllium - Total 
Cadmium - Total 
Calcium - Total 
Chromium - Total 
Cobalt - Total 
Copper - Total 
Iron - Total 
Lead - Total 
Magnesium - Total 
Manganese - Total 
Mercury - Total 
Nickel - Total 
Potassium - Total 
Selenium - Total 
Silver - Total 
Sodium - Total 
Thallium - Total 
Vanadium - Total 
Zinc - Total 

NASA PLUMBROOK SI w.0. 14065-61 28-004 
SAMPLE RESULT SUMMARY 

PMU # I  

. . .  . . . . . . . . . . . . . . . . . . . . . . . .  ............................................................................... . . . .. 
Surface Soil Samples (CONTINUED) 

~_tahMd%&&& 

Morrison Knudsen Environmental Services Divlslon 

Parameter 

NASA Plumbrook Site Inspection PMU-1 

Sample Number [Units - mgikg] 
MKO1SSO8 MKOlSSO9 MKOlSS10 MKOISSI 1 MKOl SS12 . MK01 SS32 MK01 SS33 

Aluminum - Total 9250 6410 1 1 900 2010 1 1200 5680 9050 ' 



NASA PLUMBROOK SI W.O. 14065.61 28-004 
SAMPLE RESULT SUMMARY 

PMU #1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . , , . . .. 
Surface Water Samples - 
Sample Number [Units - ugAl 

Parameter MKOlSWO1 MKO1 SW02 MKOl SW03 MKO1 SW04 MKOlSW05 MKOlSW06 MKOl SW21 
Aluminum - Total 320 790 720 2370 660 300 483 
Antimony - Total 
Arsenic - Total 
Barium - Total 
Beryllium - Total 
Cadmium - Total 
Calcium - Total 
Chromium - Total 
Cobalt - Total 
Copper - Total 
Iron - Total 
Lead - Total 
Magnesium - Total 
Manganese - Total 
Mercury - Total 
Nickel - Total 
Potassium - Total 
Selenium - Total 
Silver - Total 
Sodium - Total 
Thallium - Total 
Vanadium - Total 
Zinc - Total 

Morrison Knudsen Envlronmental Services Divlslon NASA Plumbrook Slte Inspection PMU-1 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #1  

W.O. rY4065-6128-004 

Sediment Samples - 
Sample Number [Units - mglkgl 

Parameter MKOlSDOl MKOISD02 MKOlSD03 MKO1 SD04 MKOlSD05 MK01SD06 MKO1 SD21 
Aluminum - Total 14400 3570 4080 3650 3510 8190 3270 
Antimony - Total 
Arsenic - Total 
Barium - Total 
Beryllium - Total 
Cadmium - Total 
Calcium - Total 
Chromium - Total 
Cobalt - Total 
Copper - Total 
Iron - Total 
Lead - Total 
Magnesium - Total 
Manganese - Total 
Mercury - Total 
Nickel - Total 
Potassium - Total 
Selenium - Total 
Silver - Total 
Sodium - Total 
Thallium - Total 
Vanadium - Total 
Zinc - Total 

Morrlson K ~ 4 s e n  Environmental Services DIvlslon NASA Plumbrook SI*- Inspection PMU-1 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065-61 28-004 

PMU #1 

Sol1 Boring Samples 

IaalMeraIs &&&ski 
Sam~le Number [Units - malkal 

Parameter MKOISBOI MKOI SBOP - MKOl SB03 MKOlSB04 MKOl SB05 MKOlSB06 MKOlSB07 
Aluminum - Total 10500 8130 10100 4770 Unable to 4800 3370 
Antimony - Total 
Arsenic - Total 
Barium - Total 
Beryllium - Total 
Cadmium - Total 
Calcium - Total 
Chromium - Total 
Cobalt - Total 
Copper - Total 
Iron - Total 
Lead - Total 
Magnesium - Total 
Manganese - Total 
Mercury - Total 
Nickel - Total 
Potassium - Total 
Selenium - Total 
Silver - Total 
Sodium - Total 
Thallium - Total 
Vanadium - Total 
Zinc - Total 

Morrison Knudsen Environmental Services Divlsion 

0.57 U 0.58 U install well. 0.56 U 0.53 U 
8.0 N 3.4 N No sample 0.90 B 0.74 B 

23.4 taken. 
0.33 U 
0.14 BN 
4710 

7.1 + 

5.1 B 
6 .O 

9970 
4.6 N* 

1540 
322 N+ 

0.02 U 
12.2 + 

543 B 
0.35 U 
0.05 U 
137 B 

0.46 U 
13.5 
28.4 ' 

NASA Plumbrook Sit* Inspection PMU-1 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU # I  

W.O. 14065-61 28-004 

Monitoring Well Samples 

alsJb&& 
Sample Number [Unlts - uglll 

Parameter ~ ~ 0 1 ~ ~ 0 9  MKOIMWIO MKOlMWl 1 MKOlMW12 MKOlMW13 MKOlMW14 MKOlMWl5 
Aluminum - Total 2880 N* 16600 N* 480 N* 8280 N* Unable to 15800 N* 4840 N* 
Antimony - Total 
Arsenic - Total 
Barium - Total 
Beryllium - Total 
Cadmium - Total 
Calcium - Total 
Chromium - Total 
Cobalt - Total 
Copper - Total 
Iron - Total 
Lead - Total 
Magnesium - Total 
Manganese - Total 
Mercury - Total 
Nickel - Total 
Potassium - Total 
Selenium - Total 
Silver - Total 
Sodium - Total 
Thallium - Total 
Vanadium - Total 
Zinc - Total 

install well. 5.00 U 
No sample 43.00 
taken. 320.0 

3.00 U 
1.40 BN 

108000 Be 
18.6 
76.9 

126.0 
98200 N* 

46.0 
26600 

1060 
0.20 UN 
207 

6850 
3.0 U 

10.0 U 
4330 B 

4.0 U 
42.6 B 
225 

Morrison Knudsen Environmental Services Division NASA Plumbrook Site Inspection PMU-1 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065-61 28-004 

PMU #2 Thir PMU containr rourcer which influence Ransom Brook. The PMU is primarily bordered to the eart by Pentolite Roed and 

Surface Soil Samples - 
1 Sam~le Number [Units - uolkol 

Parameter I MKO~SSI 3 -MKO~S!~-~ 4- MK02SS15 MK02SS16 MK02SS34 MK02SS35 MK02SS35RE 
1 ,l -Dichloroethane 6 U 6 U  6 U 6 U  6 U  5 UJ 5 UJ 
1 ,l -Dichloroethene 
1,l ,l -Trichloroethane 
1,1,2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,2-Dichloroethane 
1,2-Dichloroethene (Total) 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chlorornethane 
cis-1,3-Dichloropropene 
Dibromochloromethane 
Ethyl benzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Total Xylenes 
trans-1.3-Dichloropropene 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 

Morrison Knudsen Environmental Services Oivlsion ' NASA Plumbrook Site hspectlon PMU-2 07-0&a3 Pg 45 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #2 

W.O. U4065-6128-004 

- 

Surface Soil Samples 

Sample Number [Units - ualkal - -- 
Parameter ~ ~ 0 2 ~ ~ 3 6  
1,l -Dichloroethane 6 U 
1 ,l -Dichloroethene 
1 ,I, 1 -Trichloroethane 
1,1,2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,2-Dichloroethane 
1,2-Dichloroethene (Total) 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromof o rm 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis- l,3-Dichloropropene 
Dibromochloromethane 
Ethyl benzene 
Methylene chloride 
Styrene 
Tetrachioroethene 
Toluene 
Total Xylenes 
trans-l,3-Dichloropropene 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 

Morrlson Knl dsen Environmental Services Dlvlslon NASA Plumbrook Sit- lnspectlon PMU-2 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #2 

W.O. #4065-6128-004 

Morrlson Knudsen Environmental Services Dlvlsion NASA Plumbrook Slta lnspectlon PMU-2 

... . . . . . . . . . . . . .. ... .. .. . . . . . .  .... . ... 
Surface Water Samples - 

Parameter 
Sample Number IUnIts - ugnl 
MK02SW07 MK02SW08 MK02SW09 MK02SW10 

l,1 -Dichloroethane 5 U 5 U 5 U 5 U 
1,l -Dichloroethene 5 U 5 U 5 U 5 U 
1 ,l ,l -Trichloroethane 5 U 5 U 5 U 5 U 
1,1,2-Trichloroethane 5 U 5 U 5 U 5 U 
1,1,2,2-Tetrachloroethane 5 U 5 U 5 U 5 U 
1,2-Dichloroethane 5 U 5 U 5 U 5 U 
1,2-Dichloroethene (Total) 5 U 5 U 5 U 5 U 
1,2-Dichloropropane 5 U 5 U 5 U 5 U 
2-Butanone 10 U 10 U 10 U 10 U 
2-Hexanone 10 U 10 U 10 U 10 U 
4-Methyl-2-pentanone 10 U 10 U 10 U 10 U 
Acetone 10 U 10 U 10 U 10 U 
Benzene 5 U 5 U 5 U 5 U 
Bromodichloromethane 5 U 5 U 5 U 5 U 
Bromof orm 5 U 5 U 5 U 5 U 
Bromomethane 10 U 10 U 10 U 10 U 
Carbon Disulfide 5 U 5 U 5 U 5 U 
Carbon Tetrachloride 5 U 5 U 5 U 5 U 
Chlorobenzene 5 U 5 U 5 U 5 U 

, Chloroethane 10 U 10 U 10 U 10 U 
Chloroform 5 U  5 U 5 U 5 U  
Chloromethane 10 U 10 U 10 U 10 U 
cis-1,3-Dichloropropene 5 U 5 U 5 U 5 U 
Dibromochloromethane 5 U 5 U 5 U 5 U 
Ethyl benzene 5 U 5 U 5 U 5 U 
Methylene chloride 5 U 5 U 5 U 5 U 
Styrene 5 U 5 U 5 U 5 U 
Tetrachloroethene 5 U 5 U 5 U 5U 
Toluene 5 U 5 U 5 U 5 U 
Total Xylenes 5 U 5 U 5 U 5 U 
trans-1,3-Dichloropropene 5 U 5 U 5 U 5 U 
Trichloroethene 5 U 5 U 5 U 5 U 
Vinyl acetate 10 U 10 U 10  U 10 U 
Vinyl chloride ' '. . 10 U 10 U 10 U 10 U 







NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #2 

W.O. 14065-61 28-004 

Monltorlng Well Samples - 
Sample Number [Unlts - ugh] 

Parameter M K O ~ M W ~  6 M K O ~ M W ~  7 MK02MW18 MK02MW19 
1.1 -Dichloroethane 5 U  5  U  Unable to 18 
1 , 1 -Dichloroethene 
1 ,l ,l -Trichloroethane 
1,1,2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,2-Dichloroethane 
l,2-Dichloroethene (Total) 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chioromethane 
cis-l,3-Dichloropropene 
Dibromochloromethane 
Ethyl benzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Total Xylenes 
trans-1,3-Dichloropropene 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 

Morrlson Knudsen Environmental Services Division 

install well. 8 
No 360 E 
samples 5  U  
taken. 5  U  

5  U  
5  U  
5  U  

10 U  
10 U  
10 U  
10 U  
5  U  
5  U 
5 U  

10 U  
5 U  
5  U  
5 U  

10 U  
5 U  

10 u 
5 U  
5  U  
5 U  
5  U 
5 U  
5  U  
2 J 
5  U  
5  U  
5  U  

10 U  
10 U  

NASA Plumbrook Site Inspection PMU-2 
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NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065-61 28-004 

PMU #2 Thir PMU containr rourcar which influence Ransom Brook. The PMU is primerily bordered to the east bv Pentolita R o d  and 

P 
1 Sample Number [Units - uglkgl 

Parameter 1 MK02SS13 M K O ~ S S ~ ~ -  MK02SS15 MK02SS16 MK02SS34 MK02SS35 MK02SS36 
Benzolklfluoranthene 380 U 380  U 390 U 1 8 J  130 J 800 410 U 
Benzyl alcohol 
Bis(2-chloroethoxy) methane 
Bisl2-chloroethyl) ether 
Bis(2-chloroisopropyI) ether 
Bis(2-ethylhexyll phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzofuran 
Dibenzo(a,h)anthracene 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cdlpyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-Di-n-propylamine 
N-nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

Morrlson Knudsen Environmental Services Division NASA Plumbrook Site Inspection PMU-2 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065.61 28-004 

PMU #2 

Surface Water Samples 

I sample Number [Units - ugn] 
Parameter 1 ~ ~ 0 2 ~ ~ 0 7  MK02SW08 MK02SW09 MK02SW10 MK02SD08 MK02SD09 MK02SD10 
1,2-Dichlorobenzene 10 U 10  U 10 U 10 U 450 U 900 U 610 U 
1,2,4-Trichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,6-Dinitrotoluene 
3-Nitroaniline 
3,3'-Dichlorobenzidine 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorodiphenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
4,6-Dinitro-2-methylphenol 
Acenapht hene 
Acenaphthylene 
Anthracene 
Benzoic acid 
Benzo(ajanthr8cene 
Bentolalpyrene 
Benzo(b jf luoranthene " . 
Benzo(ghi)perylene 

Morrison Knvdsen Environmental Servlces Division NASA Plumbrook Slt* lnspectlon PMU-2 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #2 

W.O. rY4065-6128-004 

Surface Water Samples 

1 Sample Number [Units - ugn] 
Parameter ~ M K O ~ S W O ~  ~ ~ 0 2 ~ ~ 0 8  MK02SW09 MK02SW10 MK02SD08 MK02SDO9 MK02SD10 
Benzolklfluoranthene 10 U 10 U 10 U 10 U 28 J 26 J 610 U 
Benzyl alcohol 
Bis(2-chloroethoxyl methane 
Bisl2-chloroethyl) ether 
Bisl2-chloroisopropyl) ether 
Bis(2-ethylhexyll phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzofuran 
Dibenzo(a,h)anthracene 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indenol l,2,3-cdlpyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-Di-n-propylamine 
N-nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

Morrison Knudcen Environmental Services Divislon NASA Plumbrook Site Inspection PMU-2 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU At2 

Soil Boring Samples 

P 
Sam~le Number IUnlts - ualkal - - 

Parameter ~ ~ 0 2 ~ ~ 0 8  ~ ~ 0 2 ~ ~ 6 9  MK02SB10 MK02SBl l  
1,2-Dichlorobenzene 390 U 410 U 390 U 390 U 

33'-Dichlorobenzidine 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorodiphenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
4,6-Dinitro-2-methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzoic acid 
BenzoIaIanthracene 
Benzola) py rene 
Benzo(b1fluoranthene 
Benzo(ghi)perylene 

Morrison Kn~+en Environmental Servlces Division NASA Plumbrook Sit- %spection PMU-2 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065-61 28-004 

PMU #2 

Soil Boring Samples 

Samole Number [Units - ualkgl 
Parameter ~ ~ 0 2 ~ ~ 0 8  ~ ~ 0 2 ~ ~ 6 9  - MK02SB10 MKO2SBl 1 
Benzo(klf luoranthene 390 U 410 U 390 U 160 J 
Benzyl alcohol 
Bis(2-chloroethoxyl methane 
Bis(2-chloroethyl) ether 
Bis(2-chloroisopropyIl ether 
Bis(2-ethylhexyll phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzof uran 
Dibenzo(a, hlanthracene 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno( l,2,3-cdlpyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-Di-n-propylamine 
N-nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

Morrison Knudsen Environmental Services Divlsion NASA Plumbrook Sit- Inspection PMU-2 
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NASA PLUMBROOK SI W.O. #4065-6128-004 
SAMPLE RESULT SUMMARY 

PMU #2 Thir PMU contains sources which influence Ransom Brook. The PMU is primarily bordered to the east by Pentolite R o d  and 

Morrlson Knudsen Environmental Services Dlvision 

Surface Soil Samples - 

NASA Plumbrook Site lnspectlon PMU-2 

Parameter 
Sample Number IUnlts - ug/kgl 
MK02SS13 MK02SS14 MK02SS15 MK02SS16 MK02SS34 MKO2SS35 MK02SS36 

4,4'-DDD NO NO NO NO NO NO NO 
4,4'-DDE analysis analysis analysis analysis analysis analysis analysis 
4,4'-DDT conducted conducted conducted conducted conducted conducted conducted 
Aldrin on this on this on this on this on this on this on this 
Aroclor 101 6 sample. sample. sample. sample. sample, sample. sample. 
Aroclor 1221 
Aroclor 1232  
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1 2 6 0  
Chlordane 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
alpha - BHC 
beta - BHC 
delta - BHC 
gamma - BHC (Lindane) 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065-61 28-004 

PMU #2 

Surf ace Water Samples 

CB &&& 
1 sample Number [Units - ugh] 

Parameter 1 ~ ~ 0 2 ~ ~ 0 7  ~ ~ 0 2 ~ ~ 0 8  MK02SW09 MK02SW10 
4.4'-DDD No No No No 
4.4'-DDE analysis analysis analysis analysis 
4.4'-DDT conducted conducted conducted conducted 
Aldrin on this on this on this on this 
Aroclor 1 0  1 6 sample. sample. sample. sample. 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Chlordane 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
alpha - BHC 
beta - BHC 
delta - BHC 
gamma - BHC (Lindane) 

Morrison Knudsen Environmental Services Division NASA Plumbrook Site Inspection PMU-2 



NASA PLUMBROOK St 
SAMPLE RESULT SUMMARY 

PMU #2 

W.O. #4065-6128-004 

Sediment Samples - 
Sample Number [Units - uglkgl 

Parameter MK02SD07 MK02SD08 MK02SD09 MK02SD10 
4,4'-DDD NO No NO NO 
4,4'-DDE analysis analysis analysis analysis 
4,4'-DDT conducted conducted conducted conducted 
Aldrin on this on this on this on this 
Aroclor 101 6 sample. sample. sample. sample. 
Aroclor 122 1 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254  
Aroclor 1 2 6 0  
Chlordane 
Dieldrin 
Endosulfan I 
Endosulfan I 1  
Endosulfan Sulfate 
Endrin 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
alpha - BHC 
beta - BHC 
delta - BHC 
gamma - BHC (Lindane) 

Morrison Knudsen Environmental Servlces Division NASA Plumbrook Site lnspectlon PMU-2 



NASA PLUIVISROOK SI 
SAMPLE RESULT SUMMARY 

PMU #2 

W.O. #4065-6128-004 

Soil Boring Samples - 
Sample Number [Units - uglkgl 

Parameter MKO2SB08 MK02SB09 MK02SB10 MK02SBl1 
4,4'-DDD NO No No No 
4,4@-DDE analysis analysis analysis analysis 
4,4'-DDT conducted conducted conducted conducted 
Aldrin on this on this on this on this 
Aroclor 1 0 1  6 sample. sample. sample. sample. 
Aroclor 1 2 2  1 
Aroclor 1 2 3 2  
Aroclor 1242  
Aroclor 1 2 4 8  
Aroclor 1 2 5 4  
Aroclor 1 2 6 0  
Chlordane 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
alpha - BHC 
beta - BHC 
delta - BHC 
gamma - BHC (Lindane) 

Morrison Knudsen Environmental Services Division NASA Plumbrook Site Inspection PMU-2 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #2  

W.O. t4065-6128-004 

- -- 

Monitoring Well Samples - 
Sample Number [Units - ugh1 

Parameter ~ ~ 0 2 ~ ~ 1 6  MKOZMWl7 MK02MW18 MK02MW19 
4.4'-DDD No No Unable to  No 
4.4'-DDE analysis analysis install well. analysis 
4.4'-DDT conducted conducted No sample conducted 
Aldrin on this on this taken. on this 
Aroclor 10  1 6 sample. sample. sample. 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Chlordane 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
alpha - BHC 
beta - BHC 
delta - BHC 
gamma - BHC (Lindanel 

Morrison Knudsen Environmental Services Dlvision ' NASA Plumbrook Sitr Inspection PMU-2 





NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU At2 

W.O. 14065-6 1 28-004 

Surface Water Samples 

Isample Number [Units - ugh] 
Parameter 1 ~ ~ 0 2 ~ ~ 0 7  MK02SW08 MK02SW09 MK02SW10 
2-Nitrotoluene 53 U 53  U 53  U 53  U 

Mathyl.2.4.~-Irinitroph~nylnitfarniru 

Nitrobenzene 

Morrlson Knud-sn Environmental Services Division NASA Plumbrook Sitr @-spection PMU-2 
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NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #2 

W.O. #4065-6128-004 

- 
Soil Boring Samples - 
Sample Number [Units - uglkgl 

Parameter MK02SB08 MK02SB09 MK02SB10 MKO2SBl1 
2-Nitrotoluene 64 U 68 U 64 U 64 U 
2,4-Dinitrotoluene 
2,4,6-Trinitrotoluene 
2,6-Dinitrotoluene 
3-Nitrotoluene 
4-Nitrotoluene 
~oxahydro- 1.3.6-trinitro- 1.3.6-triaxi~ (RDX) 

rn-Dinitrobenzene 
Mathy(-2.4.8-trinitroph.nylni(r.mim 

Nitrobenzene 
Octahydro-1.3.6.7-tetranitro-tatrmxocirulHMXI 

sym-Trinitrobenzene 

Morrison Kv4sen Envlronrnental Services Divlsion NASA Plumbrook Si*- lnspectlon PMU-2 





NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065-61 28-004 

PMU #2 This PMU contains rources which influence Ransom Brook. The PMU is primarily bordered to the east by Pentolite R o d  and 

Surface Soil Samples 

Morrison Knudsen Environmental Ser<ices Dlvislon NASA Plumbrook Site Inspection PMU-2 

- 
Parameter 

Sample Number [Unlts - mglkgl 
MK02SS13 MK02SS14 MK02SS15 MK02SS16 MK02SS34 MK02SS35 MK02SS36 

Aluminum - Soluble 
Antimony - Soluble g @ $ ! @ ~ \  * x  3s . L. 
Arsenic - Soluble 
Barium - Soluble 
Beryllium - Soluble 
Cadmium - Soluble 
Calcium - Soluble 
Chromium - Soluble 
Cobalt - Soluble 
Copper Soluble 
Iron - Soluble 
Lead - Soluble 
Magnesium - Soluble 
Manganese - Soluble 
Mercury - Soluble 
Nickel - Soluble 
Potassium - Soluble 
Selenium - Soluble 
Silver - Soluble 
Sodium - Soluble 
Thallium - Soluble 
Vanadium - Soluble 
Zinc - Soluble 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #2 

W.O. #4065-6128-004 

Surface Water Samples 

1 Sam~le  Number [Units - uafil 
Parameter ~ M K ~ ~ S W O ~  ~ ~ 0 2 ~ ~ 6 8 -  MK02SW09 MK02SW10 
Aluminum - Soluble 200 U 200 U 200 U 200 U 
Antimony - Soluble 
Arsenic - Soluble 
Barium - Soluble 
Beryllium - Soluble 
Cadmium - Soluble 
Calcium - Soluble 
Chromium - Soluble 
Cobalt - Soluble 
Copper - Soluble 
Iron - Soluble 
Lead - Soluble 
Magnesium - Soluble 
Manganese - Soluble 
Mercury - Soluble 
Nickel - Soluble 
Potassium - Soluble 
Selenium - Soluble 
Silver - Soluble 
Sodium - Soluble 
Thallium - Soluble 
Vanadium - Soluble 
Zinc - Soluble 

Morrison Knudsen Environmental Services Divlsion NASA Plumbrook Site Inspection PMU-2 





NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065-61 28-004 

PMU I 2  

.... .. , . .... . .. ... .. ..... . . . . . .  ... ....... . . .. .... . . ....... . . .. ....... ...... ... - .  ... .......... . . . .. . . .... . . ... . . 
Soll Borlng Samples Not Applicable - 
Ssm~le Number [Units - mglkgl 

Parameter ~ ~ 0 2 ~ ~ 0 8  ~ ~ 0 2 ~ ~ 0 9  - MK02SB10 MK02SB11 
Aluminum - Soluble 
Antimony - Soluble 
Arsenic - Soluble 
Barium - Soluble 
Beryllium - Soluble 
Cadmium - Soluble 
Calcium - Soluble 
Chromium - Soluble 
Cobalt - Soluble 
Copper - Soluble 
Iron - Soluble 
Lead - Soluble 
Magnesium - Soluble 
Manganese - Soluble 
Mercury - Soluble 
Nickel - Soluble 
Potassium - Soluble 
Selenium - Soluble 
Silver - Soluble 
Sodium - Soluble 
Thallium - Soluble 
Vanadium - Soluble 
Zinc - Soluble 

Morrison K~**Asen Environmental Services Division NASA Plumbrook Sit- Inspection PMU-2 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #2 

W.O. 14065-61 28-004 

Monitoring Well Sampler - 
Sample Number [Unlts - uanl 

Parameter 
Aluminum - Soluble 
Antimony - Soluble 
Arsenic - Soluble 
Barium - Soluble 
Beryllium - Soluble 
Cadmium - Soluble 
Calcium - Soluble 
Chromium - Soluble 
Cobalt - Soluble 
Copper - Soluble 
Iron - Soluble 
Lead - Soluble 
Magnesium - Soluble 
Manganese - Soluble 
Mercury - Soluble 
Nickel - Soluble 
Potassium - Soluble 
Selenium - Soluble 
Silver - Soluble 
Sodium - Soluble 
Thallium - Soluble 
Vanadium - Soluble 
Zinc - Soluble 

Morrison Knl ~dsen Environmental Services Division 

MK02MW18 MKO2MWl9 
Unable to  230 
install well. 5.0 UN 
No sample 4.0 U 
taken. 71.3 B 

3.0 U 
0.20 UN 

147000 N 
10.0 U 
20.0 U 

6.9 B 
174 
2.0 U 

38500 
128 N 

0.20 U 
30.0 U 
1720 B 

3.0 UN 
0.20 U 

13100 
4.0 U 

20.0 U 
10.0 U 

NASA Plumbrook Sit- Inspection PMU-2 



NASA PLUMBROOK SI w.0. 14065-61 28-004 
SAMPLE RESULT SUMMARY 

PMU #2 This PMU contains sources which influence Rensom Brook. The PMU is primerily bordered to the east bv Pentolite R o d  and 

Surface Soll Samples 

Parameter 
Aluminum - Total 
Antimony - Total 
Arsenic - Total 7 1 
Barium - Total 
Beryllium - Total 
Cadmium - Total 
Calcium - Total 
Chromium - Total ? 
Cobalt - Total 
Comer - Total 
iron'- Total 
Lead - Total > * Yb--50 

Magnesium - Total 
Manganese - Total 
Mercury - Total 
Nickel - Total 
Potassium - Total 
Selenium - Total 
Silver - Total 
Sodium - Total 
Thallium - Total 
Vanadium - Total 
Zinc - Total 

Sample Number [Units - mglkgl 
MK02SS 1 3 MK02SS 14 

2530 6100 

Morrison Knudwn Environmental Services Division NASA Plumbrook Site hspection PMU-2 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #2 

W.O. #4065-6128-004 

Surface Water Samples 

I Sam~le Number IUnlts - uanl 
Parameter 1 ~ ~ 0 2 ~ ~ 0 7  ~ ~ 0 2 ~ ~ 0 8 -  MK02SW09 MKO2SWlO 
Aluminum - Total 891 2000 7510 387 
Antimony - Total 
Arsenic - Total 
Barium - Total 
Beryllium - Total 
Cadmium - Total 
Calcium - Total 
Chromium - Total 
Cobalt - Total 
Copper'- Total 
Iron - Total 
Lead - Total 
Magnesium - Total 
Manganese - Total 
Mercury - Total 
Nickel - Total 
Potassium - Total 
Selenium - Total 
Silver - Total 
Sodium - Total 
Thallium - Total 
Vanadium - Total 
Zinc - Total 

Morrison KnP-en Environmental Services Dlvlsion NASA Plumbrook Sit* '-spection PMU-2 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #2 

Sediment Samples 

Parameter 
Aluminum - Total 
Antimony - Total 
Arsenic - Total 
Barium - Total 
Beryllium - Total 
Cadmium - Total 
Calcium - Total 
Chromium - Total 
Cobalt - Total 
Copper - Total 
Iron - Total 
Lead - Total 
Magnesium - Total 
Manganese - Total 
Mercury - Total 
Nickel - Total 
Potassium - Total 
Selenium - Total 
Silver - Total 
Sodium - Total 
Thallium - Total 
Vanadium - Total 
Zinc - Total 

Sample Number [Unlts - mglkgl 
MK02SDO7 MK02SD08 

9220 8650 

Morrison Knurlsen Environmental Services Division NASA Plumbrook Sit* 'wpection PMU-2 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #2 

p~ -- 

Soil Boring Samples - 
Sample Number [Units - mglkgl 

Parameter MK02SB08 MK02SB09 MK02SB10 MKO2SBl1 
Aluminum - Total 4720 4240 4870 5790 
Antimony - Total 
Arsenic - Total 
Barium - Total 
Beryllium - Total 
Cadmium - Total 
Calcium - Total 
Chromium - Total 
Cobalt - Total 
Copper - Total 
Iron - Total 
Lead - Total 
Magnesium - Total 
Manganese - Total 
Mercury - Total 
Nickel - Total 
Potassium - Total 
Selenium - Total 
Silver - Total 
Sodium - Total 
Thallium - Total 
Vanadium - Total 
Zinc - Total 

W.O. 64065-61 28-004 

Morrison Knudsen Environmental Services Dlvlsion NASA Plumbrook Site hspectlon PMU-2 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #2 

W.O. 14065-61 28-004 

Monltorlng Well Samples - 
Sam~le Number [Units - uenl 

Parameter M K O ~ M W ~  6 M K O ~ M W ~  7 MK02MW18 MKO2MWl9 
Aluminum - Total 15200 1 1 6000 Unable to  63300 
Antimony - Total 
Arsenic - Total . 
Barium - Total 
Beryllium - Total 
Cadmium - Total 
Calcium - Total 
Chromium - Total 
Cobalt - Total 
Copper - Total 
Iron - Total 
Lead - Total 
Magnesium - Total 
Manganese - Total 
Mercury - Total 
Nickel - Total 
Potassium - Total 
Selenium - Total 
Silver - Total 
Sodium - Total 
Thallium - Total 
Vanadium - Total 
Zinc - Total 

Morrlson Knudsen Environmental Services Divlslon 

install well. 5.0 UN 
No sample 54.0 
taken. 518 

3.0 U 
1.5 BN 

627000 N 
103 

66.1 
112 

148000 
1 60 

1 79000 
3080 N 
0.20 U 
210 

12300 
3.0 UN 

0.20 U 
15700 

4.0 U 
140 
473 

NASA Plumbrook Site Inspection PMU-2 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065-61 28-004 

PMU #3 This PMU contains sources which influence Ransom Brook. The PMU is primarily bordered on the east by a "zig-tag" of roads 
and north by . Patrol . . Road. . . . . . . . . . . . . . 

Surface Sol1 Samples 

Morrison Knudsen Environmental Services Divlslon 

Y n l a t l L W a D I E A n a H  

NASA Plumbrook Site Inspection PMU-3 

Parameter 
Sample Number [Unlts - uglkgl 
MK03SS17 MK03SS 18 MK03SS19 MK03SS20 

1,l -Dichloroethane No analysis No analysis No analysis No analysis 
1,l -Dichloroethene conducted conducted conducted conducted 
1 , 1 , 1 -Trichloroethane for this for this for this for this 
1,1,2-Trichloroethane sample. sample. sample. sample. 
1,1,2,2-Tetrachloroethane 
1,2-Dichloroethane 
1,2-Dichloroethene (Total) 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,3-Dichloropropene 
Dibromochloromethane 
Ethyl benzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Total Xylenes 
trans-1,3-Dichloropropene 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065-61 28-004 

PMU #3 

Surface Water Samples 

Parameter 
1,l -Dichloroethane 
1.1 -Dichloroethene 
1,1,1 -Trichloroethane 
1,1,2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,2-Dichloroethane 
1.2-Dichloroethene (Total) 
1.2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,3-Dichloropropene 
Dibromochloromethane 
Ethyl benzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Total Xylenes 
trans-1,3-Dichloropropene 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 

Sample Number [Unlts - ugh1 
MK03SW11 MK03SW12 

5  U  5 U  
5 U  5 U  
5 U  5 U  
5 U  . 5 U  
5  U  5 U  
5  U 5  U  
5  U  5 U  
5 U  5  U  

10 U  10 U 
1 0  U  10 U  
1 0  U 10 U  
10 U 10 U  
5  U  5 U  
5 U  5  U 
5  U  5 U  

10 U  10 U  
5 U  5  U  
5 U  5 U  
5  U 5  U  

1 0  U 10 U 
5 U  5 U 

10 U  10 U  
5 U  5  U  
5  U  5 U  
5 U 5  U 
5  U  5 U  
5 U  5 U  
5 U 5 U  
5 U  5  U 
5  U  5 U  
5 U  5  U 
5 U 5  U  

1 0  U '10 U  
1 0  U  10 U  

Morrison Knudsen Environmental Services Division NASA Plumbrook Site Inspection PMU-3 



Morrison Knudsen Environmental Services Dlvlslon ' NASA Plumbrook Site Inspection PMU-3 

NASA PLUMBROOK SI W.O. #4065-6 128-004 
SAMPLE RESULT SUMMARY 

PMU #3 

Sediment Samples - 
Parameter 

Sample Number [Units - uglkgl 
MK03SDl1 MK03SD12 MK03SD13 MK03SD14 MK03SD15 MK03SD22 

1 ,l -Dichloroethane 11 U  6  U  6  U  7 U  12 U  10 U  
1 ,l -Dichloroethene 11 U  6  U  6  U  7 U  12 U  50 U  
1 ,l ,l -Trichloroethane 11 U  6 U  6  U  7 U 12 U 10 U  
1,1,2-Trichloroethane 11 U  6  U  6 U  7 U  12 U 10 U  
1,1,2,2-Tetrachloroethane 11 U 6  U  6 U  7 U  12 U  10 U  
l,2-Dichloroethane 11 U  6  U 6 U  7 U  12 U  10 U  
1,2-Dichloroethene (Totall 11 U  6  U 6 U  7 U  12 U  10 U  
1,2-Dichloropropane 11 U  6  U  6  U  7 U  12 U  10 U  
2-Butanone 21 U  13 U  12 U  2 J 23 U  10 U  
2-Hexanone 21 U 13 U  12 U  14 U  23 U  10 U  
4-Methyl-2-pentanone 21 U  13 U  12 U  14 U  23 U  10 U  
Acetone 28 13 U  12 U  17 66 10 U  
Benzene 11 U  6  U  6  U  7 U  12 U  10 U  
Bromodichloromethane 11 U  6 U  6 U  7 U  12 U  50 U  
Bromoform 11 U  6  U  6 U  7 U  12 U  10 U  
Bromomethane 21 U  13 U  12 U  14  U  23 U  10 U 
Carbon Disulfide 11 U  2 J 6  U  7 U  12 U 10 U  
Carbon Tetrachloride 11 U  6 U  6 U  7 U 12 U  50 U  
Chlorobenzene 11 U  6  U  6 U  7 U  12 U  50 U  
Chloroethane 21 U  13 U  12 U  14 U  23 U  10 U  
Chloroform 11 U  6 U  6 U  7 U  2 J 50 U  
Chloromethane 21 U  13 U  12 U  14 U  23 U  20 U  
cis-1,3-Dichloropropene 11 U  6 U  6 U  7 U  12 U  10 U  
Dibromochloromethane 11 U  6 U  6 U  7 U  12 U 10 U  
Ethyl benzene 11 U  6 U  6 U  7 U  12 U  10 U  
Methylene chloride 11 U  6 U  6 U  7 U  12 U  10 U  
Styrene 11 U  6  U  6 U  7 U  12 U 10 U  
Tetrachloroethene 11 U  6 U  6 U  7 U  12 U  50 U  
Toluene 3 J 9 2 J 2 J 12 U 50 U  
Total Xylenes 11 U  6  U  6 U  7 U  12 U  50 U  
trans-1,3-Dichloropropene 11 U  6  U 6 U  7 U  12 U  10 U  
Trichloroethene 11 U  6 U  6 U  7 U  12 U  10 U  
Vinyl acetate 21 U  13 U 12 U  14  U  23 U 10 U  
Vinyl chloride 21 U  13 U 12 U  14  U  23 U 50 U 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #3 

W.O. 14065-61 28-004 

. . .. . ... ., .. . .... . ..... . .. . . . .. . . .  .... ...... z ..... ~ ....... .... ............. .................. .................... ...... .._ . . . ,_ .... _ _ .  ..... _ _  _ . . . .  _._._. ..... . . .  
Son Boring Samples 

Isample Number [Units - uglkgl 
1 ~ ~ 0 3 ~ 6 1 2  MK03SB13 Parameter 

1.1 -Dichloroethane 6 U 6 U 
1,l -Dichloroethene 
1 ,l , 1 -Trichloroethane 
1,1,2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1.2-Dichloroethane 
1,2-Dichloroethene (Total) 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-l,3-Dichloropropene 
Dibromochloromethane 
Ethyl benzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Total Xylenes 
trans-1,3-Dichloropropene 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 

Morrison Knudsen Environmental Services Dlvlslon NASA Plumbrook Site Inspection PMU-3 







NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065-61 28-004 

PMU #3 This PMU contains sources which influence Ransom Brook. The PMU is primarily bordered on the east by a 'rig-rag" of rodr  

Surface Soil Samples - 
1 Sample Number [Units - uglkgl 

Parameter 1 MKO~SSI 7 M K O ~ S ~  8- MK03SS19 MK03SS20 
Benzo(k)fluoranthene No analysis No analysis No analysis No analysis 
Benzyl alcohol conducted conducted conducted conducted 
Bis(2-chloroethoxy) methane for this for this for this for this 
Bis(2-chloroethyll ether sample. sample. sample. sample. 
Bis(2-chloroisopropy1) ether 
Bis(2-ethylhexyl) phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzofuran 
Dibenzo(a,hlanthracene 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno[l,2,3-cdlpyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-Di-n-propylamine 
N-nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

Morrison Knudsen Environmental Servlces Dlvision NASA Plumbrook Sitr %spection PMU-3 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. X4065-6128-004 

PMU #3 

. , . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. .. .. .. . . .... . . . . .-P-.. ....... .,. ................ . ...... . . . .. ... . . . . . . . . . . . , . . . . . . . . . , 

Surface Water Samples 

7 
I Sample Number [Unlts - ugh] 

Parameter 
1.2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,6-Dinitrotoluene 
3-Nitroaniline 
3,3'-Dichlorobenzidine 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorodipheny lether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
4,6-Dinitro-2-methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzoic acid 
Benzo(a1anthracene 
Benzola)pyrene 
Benzo(b1fluoranthene 
8enzolghi)perylene 

Morrison Knlldsen Environmental Services Dlvlsion NASA Plumbrook Sit- hspectlon PMU-3 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065-61 28-004 

PMU #3 

. . . . . . . . . . . . . . . . . . . . . . . . . . ... ... . . . .. . ......~... . . . . ... . . ... ...,. , , ... . , ... . .... . .. ..,........ . . .... .... ..... . . . . . 
Surface Water Samples 

Parameter 
Benzo(k1 fluoranthene 
Benzyl alcohol 
Bis(2-chloroethoxyl methane 
Bis(2-chloroethyll ether 
Bis(2-chloroisopropyI) ether 
Bis(2-ethylhexyl) phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzofuran 
Dibenzo(a,hlanthracene 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cd)pyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-Di-n-propylarnine 
N-nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

1 Sample Number [Unlts - ugh1 

Morrlson Kn~+erl Environmental Services Division NASA Plumbrook Sit- Inspection PMU-3 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. #4065-6128-004 

PMU #3 

. . 
Sediment Samples 

(sample Number [Unlts - uglkg] 
Parameter ( ~ ~ 0 3 ~ ~ 0 7  MK03SD11 MK03SD12 MK03SD13 MK03SD14 MK03SD15 MK03SD22 
1,2-Dichlorobenzene 950 U 710 U 440 U 400 U 430 U 810 U 370 U 
1,2,4-Trichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2.4-Dinitrotoluene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,6-Dinitrotoluene 
3-Nitroaniline 
3,3'-Dichlorobenzidine 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorodiphenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
4,6-Dinitro-2-methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzoic acid 
Benzo(alanthracene 
Benzo(a1pyrene 
Benzolb)fluoranthene 
Benzo(ghi1perylene 

Morrison Kn,.'sen Environmental Services Divislon NASA Plumbrook Sit- '?spection PMU-3 



NASA PLUMBROOK SI W.0. #4065-6128-004 
SAMPLE RESULT SUMMARY 

PMU #3 

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

Sediment Samples 

Parameter 
Benzo(klfluoranthene 
Benzyl alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyl) ether 
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl) phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzofuran 
Dibenzo(a,h)anthracene 
Diethyl phthalate 
Dirnethyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indenoil ,2,3-cdlpyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-Di-n-propylamine 
N-nitrosodiphenylamine 
Pentachlorop henol 
Phenanthrene 
Phenol 
Pyrene 

I Sample Number Sample Number [Units - uglkgl 

Morrison Knle+en Environmental Services Dlvislon NASA Plumbrook S t -  Inspection PMU-3 



1,2,4-Trichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
2,4-Dichlorophenol 
2,4-Dimethy lphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,6-Dinitrotoluene 
3-Nitroaniline 
3,3'-Dichlorobenzidine 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorodiphenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
4,6-Dinitro-2-methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzoic acid 
Benzo(a)anthracene 
Benzo(a1pyrene 
Benzo(b)fluoranthene 
Benzo(g hi)perylene 

NASA PLUMBROOK SI W.O. 14065-61 28-004 
SAMPLE RESULT SUMMARY 

PMU #3 

Soil Boring Samples 

P 

Morrison Knl dsen Environmental Services Division 

Parameter 

NASA Plumbrook Sitn lnspectlon PMU-3 

Sample Number IUnlts - uglkgl 
MK03SB12 MK03SB13 

1,2-Dichlorobenzene 380 U 400 U 



Benzyl alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyl) ether 
Bis(2-chloroisopropyI) ether 
Bis(2-ethylhexyll phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzofuran 
Dibenzo(a,hlanthracene 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indenoil ,2,3-cd)pyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-Di-n-propylamine 
N-nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Py rene 

NASA PLUMBROOK SI W.O. X4065-6128-004 
SAMPLE RESULT SUMMARY 

PMU #3 
. . . . . . . . . . . . . ... .. . . . . . . . . . . . . . . . . . . . . . . . ..-.- ..... . . . . . .. . , . . . , . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

Soil Boring Samples - 

Morrlson Knudsen Environmental Services Divlslon 

Parameter 

NASA Plumbrook Sitn Inspection PMU-3 

Sample Number [Unlts - uglkgl 
MK03SB12 MK03SB13 

Benzo(k1fluoranthene 380 U 39  J 





NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #3 

W.O. 14065-61 28-004 

. . ... .. .. ............ ....... . ....... . .... ... . .. . ... .. . . . . . . . . . . . 
Monitoring Well Samples 

Parameter 
Benzo(k1f luoranthene 
Benzyl alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyl) ether 
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl) phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzof uran 
Dibenzo(a,h)anthracene 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cdlpyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-Di-n-propylamine 
N-nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

Sample Number [Units - ugh1 
MK03MW20 MK03MW20DL MK03MW21 

10  U 50 U Unable to 
13 50 U install well. 
10 U 50 U No sample 
10 U 50 U taken. 
10 U 50 U 
10 U 50 U 
10 U 50 U 
10 U 50 U 
10 U 50 U 
10 U 50 U 
10 U 50 U 
10 U 50 U 
10 U 50 U 
10 U 50 U 
10 U 50 U 
10  U 50 U 
10 U 50 U 
10  U 50 U 
10 U 50 U 
10 U 50 U 
10  U 50 U 
10  U 50  U 
10 U 50 U 
10  U 50  U 
10 U 50 U 
10  U 50  U 
50 U 250 U 
10 U 50  U 
10  U 50  U 
10 U 50 U 

Morrlson Kmrdsen Environmental ~ 6 v l c e s  Dlvlslon NASA Plumbrook E h  Inspection PMU-3 



NASA PLUMBROOK SI W.O. 14065-61 28-004 
SAMPLE RESULT SUMMARY 

PMU #3 This PMU contains sources which influence Ransom Brook. The PMU is primarily bordered on the east by a "zig-zag' of roads - - 
.. . ... . . . . . . . . . . 

Surface Soil Samples 

Morrlson Knudsen Environmental Services Dlvlslon 

- 

NASA Plumbrook Slte Inspection PMU-3 

Parameter 
Sample Number [Unlts - uglkgl 
MK03SS17 MK03SS18 MK03SS19 MK03SS20 

4.4'-DDD No analysis No analysis No analysis No analysis 
4,4'-DDE conducted conducted conducted conducted 
4,4'-DDT for this for this for this for this 
Aldrin sample. sample. sample. sample. 
Aroclor 1 01 6 
Aroclor 1 221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Chlordane 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin ketone 
He~tachlor 
Heptachlor epoxide 
Methoxychlor 
Toxa phene 
alpha - BHC 
beta - BHC 
delta - BHC 
gamma - BHC (Lindanel 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065-61 28-004 

PMU #3 

Surface Water Samples 

Morrison Knudsen Environmental Servlces Divlslon 

- 

NASA Plumbrook Sit- Inspection PMU-3 

Parameter 
Sample Number [Units - ugn] 
MKO3SWl1 MK03SW12 MK03SW13 MK03SW14 MK03SWl5 MK03SW22 

4,4'-DDD No analysis No analysis No analysis No analysis No analysis No analysis 
4,4'-DDE conducted conducted conducted conducted conducted conducted 
4.4'-DDT for this for this for this for this for this for this 
Aldrin sample. sample. sample. sample. sample. sample. 
Aroclor 1 0  1 6 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Chlordane 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin ketone 
Heptachlor 
Heptachior epoxide 
Methoxychlor 
Toxaphene 
alpha - BHC 
beta - BHC 
delta - BHC 
gamma - BHC (Lindane) 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #3 

W.O. #4065-6128-004 

-- --- - 

Sediment Samples - 
Sample Number [Units - uglkgl 

Parameter MK03SDl1 MK03SD12 MK03SD13 MK03SD14 MK03SD15 MK03SD22 
4,4'-DDD No analysis No analysis No analysis No analysis No analysis No analysis 
4,4'-DDE conducted conducted conducted conducted conducted conducted 
4,4'-DDT for this for this for this for this for this for this 
Aldrin sample. sample. sample. sample. sample. sample. 
Aroclor 101  6 
Aroclor 122  1 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260  
Chlordane 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
alpha - BHC 
beta - BHC 
delta - BHC 
gamma - BHC (Lindane) 

Morrison Kn~ldsen Environmental Servlces Division NASA Plumbrook Si4- Inspection PMU-3 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU 13 

W.O. W4065-6128-004 

Sol  Boring Samples 

v 
Sample Number IUnlts - uglkgl 

Parameter MK03SB12 MK03SB13 
4'4'-DDD No analysis No analysis 
4,4'-DDE conducted conducted 
4,4'-DDT for this for this 
Aldrin sample. sample. 
Aroclor 101 6 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Chlordane 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
alpha - BHC 
beta - BHC 
delta - BHC 
gamma - BHC (Lindanel 

Morrlson Knudsen Environmental Servlces Dlvlslon NASA Plumbrook Site Inspection PMU-3 



NASA PLUMBROOK Sl 
SAMPLE RESULT SUMMARY 

W.O. 14065-61 28-004 

PMU #3 

, . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . , . . . . . . . . . . . . . . . . . , . , . . . . . . . . . . . . . . . . . . 
Monltorlng Well Samples - 
Sample Number IUnlts - ugh] 

Parameter MK03MW20 MK03MW2 1 
4.4'-DDD No analysis Well not 
4.4'-DDE conducted installed. 
4,4'-DDT for this No sample 
Aldrin sample. taken. . 
Aroclor 101 6 
Aroclor 1 22  1 ' 

Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Chlordane 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
alpha - BHC 
beta - BHC 
delta - BHC 
gamma - BHC (Lindanel 

Morrison Knt *'-en Environmental Services Divlslon NASA Plumbrook Sit- 'qspection PMU-3 



NASA PLUMBROOK SI W.O. Y4065-6128-004 
SAMPLE RESULT SUMMARY 

PMU #3 This PMU contains sources which influence Ransom Brook. The PMU is primarily bordered on the east by a "rig-tag" of roads 

Surface Soil Samples 

Morrison KnuE-sn Environmental ~ e r q c e s  Division NASA Plumbrook Slte '-spection PMU-3 

- 
Parameter 

Sample Number [Units - uglkgl 
MK03SS17 MK03SS 18 MK03SS19 MK03SS20 

2-Nitrotoluene No analysis No analysis No analysis No analysis 
2,4-Dinitrotoluene conducted conducted conducted conducted 
2,4,6-Trinitrotoluene for this for this for this for this 
2.6-Dinitrotoluene sample. sample. sample. sample. 
3-Nitrotoluene 
4-Nitrotoluene 
Hexahydro-1.3.6-lrinilro-1.3.6-triazi~ IRDXI 

m-Dinitrobenzene 
M*thvl.2.4.8-trmitroph.nyldtrrmi~ 

Nitrobenzene 
Octahydro- 1.3.6.7-t~tranitro~tatratocirw(HMXI 

sym-Trinitrobenzene 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU 6 3  

-- 

Surface Water Samples - 
Sample Number IUnlts - ugh1 

Parameter MKO3SWl1 M K O ~ S W ~  2 MK03SW13 MK03SW14 M K O ~ S W ~  5 MK03SW22 MKOZSDO7 
2-Nitrotoluene 53 U 53 U 53 U 53 U 53 U 53 UJ 160 U 
2,4-Dinitrotoluene 
2,4,6-Trinitrotoluene 
2.6-Dinitrotoluene 
3-Nitrotoluene 
4-Nitrotoluene 
Ha~ahydro-1.3.6-triniCro-1.3~6~t1iax~ IROX) 

m-Dinitrobenzene 
Mathyl-2.4.6.trinitrophanylniVamiw 

Nitrobenzene 
Octahydro-1.3.6.7-tatrenitro-1atramcinIHMX) 

sym-Trinitrobenzene 

Morrison Kntldsen Environmental Services Division NASA Plumbrook Sit- Inspection PMU-3 





NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU # 3  

W.O. A4065-6128-004 

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

Soll Borlng Samples 

.- 
Sample Number [Unlts - uglkgl 

. Parameter MK03SB12 MK03SB13 
2-Nitrotoluene 6 1  U 6 6  U 

MeU~yl.2.4.O-trinitroph.n~ni(ramin 

Nitrobenzene 

Morrison Knudsen Environmental Services Dlvlslon NASA Plumbrook SItm Inspection PMU-3 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU R 3  

W.O. rY4065-6128-004 

Monitoring Well Samples - 
Sample Number IUnlts - UQN 

Parameter ~ ~ 0 3 ~ ~ 2 0  ~ ~ 0 3 ~ ~ 2 1  
2-Nitrotoluene 53 U Well not 
2,4-Dinitrotoluene 
2,4,6-Trinitrotoluene 
2,6-Dinitrotoluene 
3-Nitrotoluene 
4-Nitrotoluene 
Hexahyd~o-l.3.6-trinitro-t,3,6.lriaz~ (RDXI 

m-Dinitrobenzene 
MeOlye2.4.8-trinitrophanylnitramirw 

Nitrobenzene 
Octahyd~o-1.3.6.7-tetranitro-tatrazocLHIHMXl 

sym-Trinitrobenzene 

47 U installed. 
31 U No sample 
47 U taken. 
71 U 
66 U 
54 U 
26 U 
37 U 
34  U 
28 U 
39 U 

Morrison Knudsen Environmental Services Divlsion NASA Plumbrook Si*s lnspectlon PMU-3 



NASA PL~Iv~BROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065-6128-004 

PMU #3 TMs PMU contains sources which influence Ransom Brook. The PMU is primarily bordered on the east by a "zig-zag" of r o d s  

Surface Soil Samples 

. -  - - -  - - .  

Antimony - Soluble 

- 
Arsenic - Soluble 

Parameter 

Barium - Soluble 
Beryllium - Soluble 
Cadmium - Soluble 
Calcium - Soluble 
Chromium - Soluble 
Cobalt - Soluble 
Copper - Soluble 
Iron - Soluble 
Lead - Soluble 
Magnesium - Soluble 
Manganese - Soluble 
Mercury - Soluble 
Nickel - Soluble 
Potassium - Soluble 
Selenium - Soluble 
Silver - Soluble 
Sodium - Soluble 
Thallium - Soluble 
Vanadium - Soluble 
Zinc - Soluble 

Sample Number [Unlts - uglkgl 
MK03SS17 MK03SS18 MK03SS19 MK03SS20 

Morrlson Knudsen Environmental Servlces Dlvhlon NASA Plumbrook Site Inspection PMU-3 

Aluminum - Soluble 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #3 

W.O. 14065-61 28-004 

Surface Water Samples - 
1 Sample Number [Units - ugnl 

Parameter IMKO~SWI 1 MK03SW12 MK03SW13 MK03SWl4 MK03SW15 MK03SW22 
Aluminum - Soluble 282 70.0 U 70.0 U 70.0 U 70.0 U 252 
Antimony - Soluble 
Arsenic - Soluble 
Barium - Soluble 
Beryllium - Soluble 
Cadmium - Soluble 
Calcium - Soluble 
Chromium - Soluble 
Cobalt - Soluble 
Copper - Soluble 
Iron - Soluble 
Lead - Soluble 
Magnesium - Soluble 
Manganese - Soluble 
Mercury - Soluble 
Nickel - Soluble 
Potassium - Soluble 
Selenium - Soluble 
Silver - Soluble 
Sodium - Soluble 
Thallium - Soluble 
Vanadium - Soluble 
Zinc - Soluble 

Morrison Knt 4 e n  Environmental Ss<vlces Dlvislon NASA Plumbrook Sit- lnspectlon PMU-3 









NASA PLUMBROOK SI W.0. 14065-61 28-004 
SAMPLE RESULT SUMMARY 

PMU #3 Thir PMU contains sources which influence Ransom Brook. The PMU is primarily bordered on the east by 'rig-zag" of rod. 

Surface Soil Samples - 
1 Sample Number [Unlts - mglkgl 

Parameter 1 MKO~SSI 7 MKO~SS 18 MK03SS19 MK03SS20 
Aluminum - Total 8320 9910 4880 3740 
Antimony - Total 
Arsenic - Total 
Barium - Total 
Beryllium - Total 
Cadmium - Total 
Calcium - Total 
Chromium - Total 
Cobalt - Total 
Copper - Total 
Iron - Total 
Lead - Total 
Magnesium - Total 
Manganese - Total 
Mercury - Total 
Nickel - Total 
Potassium - Total 
Selenium - Total 
Silver - Total 
Sodium - Total 
Thallium - Total 
Vanadium - Total 
Zinc - Total 

Morrlson Knudsen Environmental Servlces Divlslon NASA Plumbrook Sit* Iispectlon PMU-3 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. lY4065-6128-004 

PMU #3 

Surface Water Samples - 
Sample Number [Units - ugh] 

Parameter MKO3SWl1 MK03SW12 MK03SW13 MK03SW14 MK03SW15 MK03SW22 MK02SD07 
Aluminum - Total 17000 296 1030 363 363 413 9220 
Antimony - Total 
Arsenic - Total 
Barium - Total 
Beryllium - Total 
Cadmium - Total 
Calcium - Total 
Chromium - Total 
Cobalt - Total 
Copper - Total 
Iron - Total 
Lead - Total 
Magnesium - Total 
Manganese - Total 
Mercury - Total 
Nickel - Total 
Potassium - Total 
Selenium - Total 
Silver - Total 
Sodium - Total 
Thallium - Total 
Vanadium - Total 
Zinc - Total 

Morrlson Knudsen Environmental Services Division NASA Plumbrook Site lrlspectlon PMU-3 

1.5 UN 
29.3 N* 
56.5 B 
0.87 U 
0.50 BNJ 
5740 B 
13.6 . 

54.2 
46 .O 

59500 
27.5 

2340 
165 

0.05 U 
110 

1680 
0.88 U 

2.9 U 
335 B 
1.2 U 

25.1 
188 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU t 3  

W.O. #4065-6128-004 

Sediment Samples - 
Sample Number [Units - mglkgl 

Parameter MKO~SDI 1 MK03SD12 MK03SD13 MK03SD14 MK03SD15 MK03SD22 
Aluminum - Total 16900 10700 4740 21 60 6510 4360 
Antimony - Total 
Arsenic - Total 
Barium - Total 
Beryllium - Total 
Cadmium - Total 
Calcium - Total 
Chromium - Total 
Cobalt - Total 
Copper .- Total 
Iron - Total 
Lead - Total 
Magnesium - Total 
Manganese - Total 
Mercury - Total 
Nickel - Total 
Potassium - Total 
Selenium - Total 
Silver - Total 
Sodium - Total 
Thallium - Total 
Vanadium - Total 
Zinc - Total 

Morrison Knl+en Environmental Sewices Division ' NASA Plumbrook Slt* Inspection PMU9 



NASA PLUMBROOK SI 
S A W I E  RESULT SUMMARY 

PMU 1 3  

W.O. Y4065-6128-004 

Soll Borlng Samples - 
Sample Number [Units - mglkgl 

Parameter MK03SB12 MK03SB 13 
Aluminum - Total 10800 67 10 
Antimony - Total 0.55 UN 0.59 U 
Arsenic - Total 15.4 N 5.5 
Barium - Total 59.3 28.1 
Beryllium - Total 0.61 0.56 B 
Cadmium - Total 0.23 BN 0.02 B 
Calcium - Total 38100 B 31300 B 
Chromium - Total 18.1 16.7 
Cobalt - Total 13.0 12.6 
Copper - Total 25.0 11.0 
Iron - Total 29000 19700 
Lead - Total 15.4 N 9.2 
Magnesium - Total 8960 4840 
Manganese - Total 494 382 
Mercury - Total 0.02 u 0.02 u 
Nickel - Total 40.7 35.2 
Potassium - Total 31 70 2430 
Selenium - Total 0.33 U 0.35 U 
Silver - Total 0.03 B 0.05 U 
Sodium - Total 226 B 289 B 
Thallium - Total 0.44 U 0.47 U 
Vanadium - Total 22.9 U* 18.2 
Zinc - Total  113 95.1 

Morrison Knudoen Environmental Servlces Divlslon NASA Plumbrook Slte hspectlon PMU9 



NASA PLUNI~ROOK SI W.0. 14065-61 28-004 
SAMPLE RESULT SUMMARY 

PMU #3 

Monltorlng Well Samples - 
Sample Number [Unlts - ugh] 

Parameter MK03MW20 MK03MW2 1 
Aluminum - Total 30900 Well not 
Antimony - Total 5.0 UN installed. 
Arsenic - Total 20.0 No sample 
Barium - Total 89.7 I3 taken. 
Beryllium - Total 3.0 U 
Cadmium - Total 0.20 BN 
Calcium - Total 356000 N 
Chromium - Total 57.1 
Cobalt - Total 53.1 
Copper - Total 33.0 
Iron - Total 64900 
Lead - Total 23 .O 
Magnesium - Total 1 18000 
Manganese - Total 1960 N 
Mercury - Total 0.20 U 
Nickel - Total 187 
Potassium - Total 37800 
Selenium - Total 3.0 UN 
Silver - Total 0.20 U 
Sodium - Total 246000 
Thallium - Total 4.0 U 
Vanadium - Total 48.1 B 
Zinc - Total 158 

Morrison Knudsen Environmental Services Dlvislon NASA Plumbrook Site lnspectlon PMU-3 
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NASA PLb. ..&ROOK SI 
SAMPLE RESULT SUMMARY 

PMU #4 

W.O. 14065-61 28-004 

1.1 -0ichloroethene 
1 ,l ,l -Trichloroethane 
1,1,2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,2-Dichloroethane 
1,2-Dichloroethene (Total) 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromof orm 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis- 1,3-Dichloropropene 
Dibromochloromethane 
Ethyl benzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Total Xylenes 
trans-1,3-Dichloropropene 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 

- 

Morrison Knudsen Environmental Services Division 

Parameter 

NASA Piumbrook Site Inspection PMU-4 

Sample Number [Unltr - ugh1 
MK04SW16 MK04SW17 

1,1-Dichloroethane 5 U 5 U 



NASA PLUhntSROOK SI 
SAMPLE RESULT SUMMARY 

PMU X 4  

W.O. 64065-61 28-004 

Sediment Samples 

Parameter 
1,l -Dichloroethane 
1 , 1 -Dichloroethene 
1,1 ,l -Trichloroethane 
1,1,2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,2-Dichloroethane 
l,2-Dichloroethene (Total) 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,3-Dichloropropene 
Dibromochloromethane 
Ethyl benzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Total Xylenes 
trans-1,3-Dichloropropene 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 

Sample Number [Units - uglkgl 
MK04SD16 MK04SD17 

7 U 7 U 

Morrison Knudsen Environmental Services Division NASA Plumbrook Site Inspection PMU-4 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. U4065-6128-004 

PMU #4 

Parameter 
I, 1 -0ichloroethane 
1,l-Dichloroethene 
1 ,l ,l -Trichloroethane 
1,1,2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,2-Dichloroethane 
1,2-Dichloroethene (Total) 
1,2-Dichloropropane 
2-~utanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
c is-183-Di~h l~r~pr~pene 
Dibromochlorornethane 
Ethyl benzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Total Xylenes 
trans-1,3-Dichloropropene 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 

Sample Number [Unlts - uglkgl 
MK04SB14 MK04SB15 

6 U  6 U 

Morrison K ~ . ~ s e n  Environmental Sdrvices Divlsion ' NASA Plumbrook St*- %spection PMU-4 





NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065-61 28-004 

PMU d4 This PMU contains sources which influence Lindsley Ditch. The PMU is primerily bordered on the enst by a Patrd Rod. on the 

Surface Soll Samples - 
Parameter 
1t2-Dichlorobenzene 
1.2.4-Trichlorobenzene 
1 t3-Dichlorobenzene 
1 A-Dichlorobenzene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
2.4-Dichlorophenol 
2t4-Dimethylphenol 
2#4-Dinitrophenol 
2t4-Dinitrotoluene 
2t4,5-~richloropheno~ 
2.4.6-Trichlorophenol 
2.6-~initrotoluene 
3-Nitroaniline 
3t3'-~ichlorobenzidine 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorodiphenylether 
4-hnethylphenol 
4-Nitroaniline 
4-Nitrophenol 
4,6-Dinitro-2-methylphenol 
Acenaphthene 
Acenap hthylene 
Anthraceme 
Benzoic acid 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b1fluoranthene' ' 
Benzo(ghi)perylene 

1 Samole Number [Units - ua/kal 

M o r r ~ s o n  Knl~*zen Environmental Servlces Division NASA Plumbrook Sit- 'ispection PMU-4 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065-61 28-004 

PMU #4 This PMU contains sources which influence Lindsley Ditch. The PMU is primarily bordered on the east by e Patrol R o d ,  on the 
west by Snake Road, on the south b y o r t h  Magazine Road and on the north by Patrol Road. .. . .. . .. .... . . .. ... . . . ... ... . . .. .. ... . . . . . . .. . .. . ..... .. .. .... ... . . . .. . .. .. . .. . . .... .. . ..... ..... .... ...... .... ... . .. .. .. . . .... . .  ... . . .  . ... 
Surface Soll Samples 

7 
1 Sample Number [Unltr - uglkgl 

Parameter I ~ ~ 0 4 ~ ~ 2 3  MK04SS24- MK04SS25 MK04SS26 MK04SS27 
Benzo(klfluoranthene 350  U 370 U 370  U 350 U 420 U 
Benzyl alcohol 
Bisl2-chloroethoxy) methane 
Bisl2-chloroethyl) ether 
Bisl2-chloroisopropyl) ether 
Bis(2-ethylhexyll phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzof uran 
Dibenzo(a,hlanthracene 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocy clopentadiene 
Hexachloroethane 
Indenoll,2,3-cdlpyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-Di-n-propylamine 
N-nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

Morrison Knudzen Environmental Services Dlvlslon NASA Plumbrook Site I~spectlon PMU-4 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #4 

W.O. 14065-61 28-004 

Parameter 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,6-Dinitrotoluene 
3-Nitroaniline 
$3'-Dichlorobenzidine 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorodiphenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
4,6-Dinitro-2-methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzoic acid 
Benzo(a)anthracene 
Benzo(a1pyrene 
Benzo(b1 fluoranthene 
Benzo(ghi)perylene 

Surface Water Samples 

Sample Number [Units - ugn] 
MK04SWl6 MKO4SWl7 

10 U 10  U 
10 U 10 U 
10 U 10 U 
10 U 10 U 
10 U 10 U 
10 U 10 U 
10 U 10 U 
10 U 10 U 
50 U 50 U 
10 U 10  U 
10 U 10 U 
10 U 10 U 
50 U 50 U 
10 U 10  U 
50 U 50 U 
10 U 10  U 
10 U 10 U 
50 U 50 U 
20 U 20 U 
10 U 10  U 
10 U 10  U 
10 U 10 U 
10 U 10 U 
10 U 10 U 
50 U 50 U 
50 U 50 U 
50 U 50  U 
10 U 10 U 
10 U 10  U 
10 U 10 U 
50 U 50 U 
10 u 10 U 
10 U 10 U 
10 U 10 U 
10 u 10 U 

Morrison Knudsen Environmental Services Division NASA Plumbrook Sit* lnspectlon PMU-4 



NASA PLbWBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. #4065-6128-004 

PMU #4 

Surface Water Samples 

Parameter 
Benzo(k1fluoranthene 
Benzyl alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyl) ether 
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl) phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzof uran 
Dibenzola,hlanthracene 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indenoll,2,3-cdlpyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-Di-n-propylamine 
N-nitrosodiphenylamine 
Pentachiorophenol 
Phenanthrene 
Phenol 
Pyrene 

Sample Number [Units - ugnl 
MK04SW16 MK04SW17 

10 U 1 0  U 

Morrison Knudsen Environmental Services Division NASA Plumbrook Sita Inspection PMU-4 



1,2,4-Trichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methy lnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,6-Dinitrotoluene 
3-Nitroaniline 
3,3'-Dichlorobenzidine 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorodiphenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
4,6-Dinitro-2-methylphenol 
Acenap hthene 
Acenaphthylene 
Anthracene 
Benzoic acid 
Benzo(a)anthracene 
Benzo(a1pyrene 
Benzo(b)fluoranthene 
Benzo(ghi1perylene 

NASA PLUMBROOK SI W.O. #4065-6128-004 
SAMPLE RESULT SUMMARY 

PMU #4 

. . . . . . ..-. . . . . . . . . . .., .. . . . . . . . . ,, . . . . . . . . . . . . . . . . . . 
Sediment Samples - 

Morrison Knudsen Environmental Services Division 

Parameter 

NASA Plumbrook Site lnspectlon PMU-4 

Sample Number [Units - uglkgl 
MK04SD16 MK04SD17 

1,2-Dichlorobenzene 510 U 510 U 



W.O. 1406561 28-004 

-' 

Sample Number [Units - uglkg] 
MK04SD16 MK04SD17 Parameter 

Benzo &lfluoranthene 510 U 510  U 
- 

Benzyl alcohol 
~ i ~ ( 2 - ~ h l o r o e t h o x y l  methane 
~ i ~ ~ 2 - ~ h l 0 r 0 e t h y l l  ether 
6is(2-chloroisopropyll ether 
~ i ~ ( 2 - e t h ~ l h e ~ y l l  phthalate 
6,,tyl benzyl phthalate 
Chrysene 
~ i b e n z o f u r a n  
Dibenz0(a.hlanthracene 
Diethy! phthalate 
Dimethvl phthalate 
~ i - ~ - b L J t y I  phthalate 
~ i - ~ - ~ c t y l  phthalate 
i luoranthene 
Fluorene 
~ ~ ~ ~ ~ h l ~ r ~ b e n z e n e  
~ ~ ~ ~ ~ h l ~ r o b u t a d i e n e  
~ ~ ~ ~ c h l ~ r o ~ y c l o p e n t a d i e n e  
~ ~ ~ ~ c h l o r o e t h a n e  
lndenO( 1,2,3-~d)pyrene 
Isophorone 
Naphthalene 
Nitrobenzene 
N-~itroso-Di-n-propylamine 
N-nitrosodiphenylamine 
pentachlorophenol 
phenanthrene 
phenol 
Pyrene 

~ ~ ~ r i s o n  Knudsen Environmental Servlces Dlvislon NASA Plumbrook Sltn lnspectlon PMU-4 



1,2,4-Trichlorobenzene 
1,3-Dichlorobenzene 
1.4-Dichlorobenzene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,6-Dinitrotoluene 
3-Nitroaniline 
3,3'-Dichlorobenzidine 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorodiphenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
4,6-Dinitro-2-methylphenol 
Acena phthene 
Acenaphthylene 
Anthracene 
Benzoic acid 
Benzo(a)anthracene 
Benzo(a1pyrene 
Benzo(b)fluoranthene 
Benzo(gh1)perylene 

NASA PLulVlBROOK SI W.O. X4065-6 1 28-004 
SAMPLE RESULT SUMMARY 

PMU #4 .. . 

.... ... . . ..... . .. . . . . ..... ..... . . . . .. . . 
Soll Boring Samples - 

Morrison Knudsen Environmental Servlces Division 

Parameter 

NASA Plumbrook Site lnspectlon PMU-4 

Sample Number [Unlts - uglkgl 
MK04SB14 MK04SB15 MK04SB16 MK04SB17 

1,2-Dichlorobenzene 450 U 370 U 370 U 460 U 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065-6 1 28-004 

Morr ison Kn~~dsen Environmental Services Division 

...... ........... . ..... ....._. -__.,.< ......................................... <.* . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Soil Boring Samples - 

NASA Plumbrook Si*- Inspection PMU-4 

Parameter 
Sample Number [Units - uglkgl 
MK04SB14 MK04SB15 MK04SB16 MK04SB17 

Benzo(k)f luoranthene 110 J 370 U 36 J 50 J 
BenW alcohol 450 U 370 U 370 U 460 U 
Bis(2-chloroethoxy) methane 450 U 370 U 370 U 460 U 
Bis(2-chloroethyl) ether 450 U 370 U 370 U 460 U 
Bis(2-chloroisopropyl) ether 450 U 370 U 370 U 460 U 
Bis(2-ethylhexyl) phthalate 450 U 370 U 370 U 1 200 
Butyl benzyl phthalate 450 U 370 U 370 U 460 U 
ChWsene 160 J 370 U 73 J 110 J 
Dibenzof uran 450 U 370 U 370 U 460 U 
Dibenzo(a,h)anthracene 450 U 370 U 370 U 460 U 
Diethy1 phthalate 450 U 370 U 370 U 460 U 
Dimethyl phthalate 450 U 370 U 370 U 460 U 
Di-n-butyl phthalate 450 U 370 U 370 U 460 U 
Di-n-octyl phthalate 450 U 370 U 370 U 460 U 
Fluoranthene 300 J 370 U 110 J 180 J 
Flttorene 450 U 370 U 370 U 460 U 
Hexachlorobenzene 450 U 370 U 370 U 460 U 
Hexachlorobutadiene 450 U 370 U 370 U 460 U 
Hexachlorocyclopentadiene 450 U 370 U 370 U 460 U 
Hexachloroethane 450 U 370 U 370 U 460 U 
Indeno( l,2,3-cd)pyrene 96 J 370 U 370 U 460 U 
lsophorone 450 U 370 U 370 U 460 U 
Naphthalene 450 U 370 U 370 U 460 U 
Nitrobenzene 450 U 370 U 370 U 460 U 
N-Nitroso-Di-n-propylamine 450 U 370 U 370 U 460 U 
N-nitrosodiphenylamine 450 U 370 U 370 U 460 U 
Pentachlorophenol 2200 U 1800 U 1800 U 2200 U 
Phenanthrene 91 J 370 U 41 J 68 J 
Phenol 450 U 370 U 370 U 460 U 
W e n e  250 J 370 U 370 U 160 J 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. t4065-6128-004 

PMU A 4  

P 
(sample Number [Units - ugh1 

Parameter 1 ~ ~ 0 4 ~ ~ 2 2  MK04MW23 MK04MW24 
1,2-Dichlorobenzene Unable to Unable to 10 U 
1,2,4-Trichlorobenzene 
1.3-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylp hen01 
2-Nitroaniline 
2-Nitrophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinittotoluene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
P,&Dinitrotoluene 
3-Nitroaniline 
3,3'-Dichlorobenzidine 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorodiphenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
4,6-Dinitro-2-methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzoic acid 
Benzo(a1anthracene 
Benzolalpyrene 
Benzo(blfluoranthene 
Benzolghilperylene 

collect 
adequate 
sample. 
No 
analysis 
conducted 
for this 
sample. 

collect 
adequate 
sample. 
No 
analysis 
conducted 
for this 
sample. 

Morrison Knudsen Envlronmental Services Dlvlslon NASA Plumbrook Si*- Inspection PMU-4 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. #4065-6128-004 

PMU #4 

.. . . . .. . >..#....,......I ........ ... .. .... . ..... . . .................................. ~.~ .................... ..-.-.7.v. .... . . ... ............. .. .. ... .. . . .. , ...,, . . . , . . . .  -....-. -.-.n..m-, _....,..* 
Monitoring Well Samples - 1 sample Number [Units - U Q ~ ]  

Parameter ~ M K O ~ M W ~ ~  ~ ~ 0 4 ~ ~ 2 3  MK04MW24 
Benzo(k1fluoranthene Unable to Unable to  10 U 
Benzyl alcohol 
Bis(2-chloroethoxyl methane 
Bis(2-chloroethyl) ether 
Bis(2-chloroisopropyI1 ether 
Bis(2-ethylhexyll phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzofuran 
Dibenzo(a,h)anthracene 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cdlpyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-Di-n-propylamine 
N-nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

collect 
adequate 
sample. 
No 
analysis 
conducted 
for this 
sample. 

collect 
adequate 
sample. 
No 
analysis 
conducted 
for this 
sample. 

Morrison Knudsen Environmental Services Division NASA Plumbrook P q  Inspection PMU-4 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. #4065-6128-004 

PMU 14 This PMU contains sources which influence tincisley Ditch. The PMU is primarily bordered on the east by s Patrol R o d ,  on the 

Surface Soil Samples 

Morrison Kn~lAqen Environmental Services Division 

- 

NASA Plumbrook Sit* 'wpectlon PMU-4 

Parameter 
Sample Number [Unlts - uglkgl 
MK04SS23 MK04SS24 MK04SS25 MK04SS26 MK04SS27 

4,4'-DDD No analysis No analysis No analysis No analysis No analysis 
4,4'-DDE conducted conducted conducted conducted conducted 
4,4'-DDT for this for this for this for this for this 
Aldrin sample. sample. sample. sample. sample. 
Aroclor 1 0 1 6 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Chlordane 
Dieldrin 
Endosulfan I 
Endosulfan iI 
Endosulfan Sulfate 
Endrin 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
alpha - BHC 
beta - BHC 
delta - BHC 
gamma - BHC (Lindanel 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. U4065-6128-004 

PMU #4 

. . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Surface Water Samples 

Morrison Knudsen Environmental Services Divlslon 

- 

NASA Plumbrook Site Inspection PMU-4 

Parameter 
Sample Number [Units - ugnl 
MK04SW16 MK04SW17 

4.4'-DDD 0.1 1 U No analysis 
4,4'-DOE 0.1 1 U conducted 
4,4'-DDT 0.1 1 U for this 
Aldrin 0.056 U sample. 
Aroclor 1016 0.56 U 
Aroclor 1 221 1.1 U 
Aroclor 1232 0.56 U 
Aroclor 1242 0.56 U 
Aroclor 1248 0.56 U 
Aroclor 1254 0.56 U 
Aroclor 1260 0.56 U 
Chlordane 0.56 U 
Dieldrin 0.1 1 U 
Endosulfan l 0.11 U 
Endosulfan II 0.11 U 
Endosulfan Sulfate 0.1 1 U 
Endrin 0.11 U 
Endrin ketone 0.11 U 
Heptachlor 0.056 U 
Heptachlor epoxide 0.056 U 
Methoxychlor 0.56 U 
Toxap hene 1.1 U 
alpha - BHC 0.056 U 
beta - BHC 0.056 U 
delta - BHC 0.056 U 
gamma - BHC (Lindanel 0.056 U 



W.O. #4065-6128-004 

I Sample Number [Units - uglkg] 
Parameter I MKO~SDI 6 MK04SD17 
4.4'-DDD 13 U No analysis 
4,4@-DDE 13 U conducted 
4,4'-DDT 9.8 J for this 
Aldrin 6.6 U sample. 
 rocl lor 101 6 66 U 
AroclOr 1221 130 u 
AroclOf 1232 66 U 
AroclOr 1242 66 U 
AroclOr 1248 66 U 
AroclOr 1254 66 U 
AroclOr 1260 66 U 
chlordane 66 U 
~ i e l d r i n  2.7 J 
EndOsulfan I 13 U 
Endosdfan 11 13 u 
~ ~ d o s u l f a n  Sulfate 13 U 
End fin 13 U 

fin ketone 13 U 
~eptach lor  6.6 U 
~ ~ p t a c h l o r  epoxide 6.6 U 
~ ~ t h o x y c h l o r  29 
~oxaphene 130 u 
alpha - BHC 6.6 U 
beta - BHC 6.6 U 
delta - BHC 6.6 U 
gamma - BHC (Lindane) 6.6 U 

~ o r r l s o n  Knudsen Environmental Servlces Division NASA Plumbrook Site Inspection PMU-4 



NASA PLb1rlt3R0OK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065-61 28-004 

PMU #4 

. . . . . . . .. . . . . . . . .. ..... . . ... .. . . . . . . . . . . . . . 
Soll Boring Samples - 
I Sample Number [Units - uglkgl 

.Parameter 1 MKO~SBI 4 MK04SB15 MK04SB16 MK04SB17 
4,4'-ODD No analysis No analysis No analysis No analysis 
4.4'-DDE conducted conducted conducted conducted 
4,4'-DDT for this for this for this for this 
Aldrin sample. sample. sample. sample. 
Aroclor 101  6 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1 2 54 
Aroclor 1 2 60 
Chlordane 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
alpha - BHC 
beta - BHC 
delta - BHC 
gamma - BHC (Lindanel 

Morrison Knudsen Environmental Servlces Dlvlslon NASA Plumbrook Site Inspection PMU-4 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #4 

W.O. W4065-6128-004 

. . . . . .  . ... . 
Monitoring Well Samples 

Morrison Knudsen Environmental Servlces Division 

v 

NASA Plumbrook Site Inspection PMU-4 

Parameter 
Sample Number [Units - ugnl 
~ ~ 0 4 ~ W 2 2  MK04MW23 MK04MW24 

4,4'-DDD Unable to Unable to 0.10 U 
4.4'-DDE collect collect 0.10 U 
4,4'-DDT adequate adequate 0.10 U 
Aldrin sample. sample. 0.05 U 
Aroclor 101 6 No analysis No analysis 0.50 U 
Aroclor 1 22  1 conducted conducted 1.0 U 
Aroclor 1232 for this for this 0.50 U 
Aroclor 1242 sample. sample. 0.50 U 
Aroclor 1248 0.50 U 
Aroclor 1254 0.50 U 
Aroclor 1260 0.50 U 
Chlordane 0.50 U 
Dieldrin 0.10 U 
Endosulfan I 0.10 U 
Endosulfan II 0.10 U 
Endosulfan Sulfate 0.13 U 
Endrin 0.10 U 
Endrin ketone 0.10 U 
Heptachlor 0.05 U 
Heptachlor epoxide 0.05 U 
Methoxychlor 0.50 U 
Toxaphene 1.0 U 
alpha - BHC 0.05 U 
beta - BHC 0.05 U 
delta - BHC 0.05 U 
gamma - BHC (Lindanel 0.05 U 





NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065-61 28-004 

PMU #4 - 
1 Samole Number [Units - usnl 

Parameter IMKO~SWI 6 ~ ~ 0 4 ~ ~ 1 7  
2-Nitrotoluene 53 U 53 U 

MathyC2.4.6-trinitroph.nylnitr*mim 

Nitrobenzene 

Morrison Knt~dsen Environmental services Division NASA Plumbrook Slt- l~spection PMU-4 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #4 

W.O. 14065-61 28-004 

Sediment Samples 

2,4-Dinitrotoluene 
2,4,6-Trinitrotoluene 
2,6-Dinitrotoluene 
3-Nitrotoluene 
4-Nitrotoluene 
Ha~ahydro-1.3.6-trinitro-1.3.6-t1ia~ IRDX) 

m-Dinitrobenzene 
Mathyl-2.4.8-trinitrophany(nitramin 

Nitrobenzene 
Octahydro-1.3.6.7-taItmnitro-tatra~h(HMX~ 

sym-Trinitrobenzene 

- 

Morrison KP' 'ten Environmental Servlces Divlslon NASA Plumbrook Si' 'ispectlon PMU-4 

Parameter 
Sample Number [Unlts - uglkgl 
MK04SD16 MK04SD17 

2-Nitrotoluene 84  U 8 2  U 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065-61 28-004 

PMU A 4  

Soil Boring Samples 

I Sample Number [Units - uglkg] 
Parameter 1 ~ ~ 0 4 ~ 6 1 4  MKO~SBI 5 - MK04SB16 MK04SB17 
2-Nitrotoluene 73 U 6 0  U 72 U 8 0  U 
2,4-Dinitrotoluene 
2,4,6-Trinitrotoluene 
2.6-Dinitrotoluene 
3-Nitrotoluene 
4-Nitrotoluene 
Haxehyd~o 1.3.6-trmilro-1.3.6-trim~im (RDX) 

m-Dinitrobenzene 
Mathyl-2.4.B-trinicroph.ny(niIrem~ 

Nitrobenzene 
Oslahydro- 1.3.6.7-tetranitro-laIramciruWMXI 

sym-Trinitrobenzene 

Morrison Un~lAwm Envlronmentsl Services Divlsion NASA Plumbrook Sit- 'nspectlon PMU-4 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #4 

W.O. 14065-61 28-004 

Monitoring Well Samples 

-- 
1 Sarn~le Number [Units - U S ~ ]  

. Parameter 1 ~ ~ 0 4 ~ ~ 2 2  ~ ~ 0 4 ~ ~ 2 3  MK04MW24 
2-Nitrotoluene Unable to  Unable to 53 U 
2,4-Dinitrotoluene 
2,4,6-Trinitrotoluene 
2,6-Dinitrotoluene 
3-Nitrotoluene 
4-Nitrotoluene 
Haxahy&o-l.3.6-trini(ro-l.3,6-(riadn IRDXI 

m-Dinitrobenzene 
Mathyl-2.4.d-Cinitroph.nylni(ramLw 

Nitrobenzene 
Octahydro-l.3.6.1-lat1~nitr0-ta(ra.o0~IHMXI 

sym-Trinitrobenzene 

collect 
adequate 
sample. 
No 
analysis 
conducted 
for this 
sample. 

collect 
adequate 
sample. 
No 
analysis 
conducted 
for this 
sample. 

Morrison Knudwtn Environmental Services Dlvlslon NASA Plumbrook Sltc '?spection PMU-4 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065-61 28-004 

PMU #4 This PMU conteins sources which influence Lindsley Ditch. The PMU is primarily bordered on the east by a Petrol Road, on the 
the south by North Magazine Road and on the north by Patrol Road. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Surface Soll Samples 

Barium - Soluble 
Beryllium - Soluble 
Cadmium - Soluble 
Calcium - Soluble 
Chromium - Soluble 
Cobalt - Soluble 
Copper - Soluble 
Iron - Soluble 
Lead - Soluble 
Magnesium - Soluble 
Manganese - Soluble 
Mercury - Soluble 
Nickel - Soluble 
Potassium - Soluble 
Selenium - Soluble 
Silver - Soluble 
Sodium - Soluble 
Thallium - Soluble 
Vanadium - Soluble 
Zinc - Soluble 

Parameter 

Morrison Knttdsen Environmental Servlces Divlslon 

Sample Number [Units - mglkgl 
MK04SS24 MK04SS25 MK04SS26 MK04SS27 

NASA Plumbrook Sita Inspection PMU-4 

Aluminum - Soluble 
Antimony - Soluble ~~~~~~g~&gi@g,@g&@ggg$~@jgi@~&gj~$g$&~~f i~g~~~$~@gg:g /sifj@;&- 
Arsenic - Soluble 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #4 

W.O. X4065-6128-004 

Surface Water Samples 

Parameter 
Aluminum - Soluble 
Antimony - Soluble 
Arsenic - Soluble 
Barium - Soluble 
Beryllium - Soluble 
Cadmium - Soluble 
Calcium - Soluble 
Chromium - Soluble 
Cobalt - Soluble 
Copper - Soluble 
Iron - Soluble 
Lead - Soluble 
Magnesium - Soluble 
Manganese - Soluble 
Mercury - Soluble 
Nickel - Soluble 
Potassium - Soluble 
Selenium - Soluble 
Silver - Soluble 
Sodium - Soluble 
Thallium - Soluble 
Vanadium - Soluble 
Zinc - Soluble 

Sample Number [Units - ugh] 
MK04SW16 MK04SW17 

70.0 U 70.0 U 
5.0 U 5.0 U 
4.0 U 4.0 U 

20.0 U .86.2 B 
3.0 U 3.0 U 

0.20 U 0.20 U 
42100 B 95700 

10.0 U 10.0 U 
20.0 U 20.0 U 
5.0 U 5.0 U 
175 40.0 U 
2.0 U 2.0 U 

10700 37900 
74.9 457 
0.20 U 0.20 U 
30.0 U 30.0 U 
2150 B 6000 

3.0 U 3.0 U 
10.0 U 10.0 U 

1 1 600 35200 
4.0 U 4.0 U 

20.0 U 20.0 U 
10.0 u 59.3 

Morrlson Kn~ldten Environmental Services Division NASA Plumbrook S l t ~  Inspection ?MU4 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065-61 28-004 

PMU #4 

Sedlment Samples 

Morrison KPI ldsen ~nvironmental~~ervlces Division NASA Plumbrook SI*- lnspectlon PMU-4 

- 
Parameter 

Sample Number [Unlts - mglkgl 
MK04SD16 MK04SD17 

Aluminum - Soluble 
Antimony - Soluble B a  
Arsenic - Soluble 
Barium - Soluble 
Beryllium - Soluble 
Cadmium - Soluble 
Calcium - Soluble 
Chromium - Soluble 
Cobalt - Soluble 
Copper - Soluble 
Iron - Soluble 
Lead - Soluble 
Magnesium - Soluble 
Manganese - Soluble 
Mercury - Soluble 
Nickel - Soluble 
Potassium - Soluble 
Selenium - Soluble 
Silver - Soluble 
Sodium - Soluble 
Thallium - Soluble 
Vanadium - Soluble 
Zinc - Soluble 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #4 

W.O. 14065-61 28-004 

Soll Borlng Samples 

Arsenic - Soluble 

- 
Barium - Soluble 
Beryllium - Soluble 
Cadmium - Soluble 
Calcium - Soluble 
Chromium - Soluble 
Cobalt - Soluble 
Copper - Soluble 
Iron - Soluble 
Lead - Soluble 
Magnesium - Soluble 
Manganese - Soluble 
Mercury - Soluble 
Nickel - Soluble 
Potassium - Soluble 
Selenium - Soluble 
Silver - Soluble 
Sodium - Soluble 
Thallium - Soluble 
Vanadium - Soluble 
Zinc - Soluble 

Parameter 

Morrlson Knudsen Environmental Servlces Division NASA Plumbrook Site Inspection PMU-4 

Sample Number [Units - mglkgl 
MK04SB14 MK04SB15 MK04SB16 MK04SB17 



NASA PLUMBROOK SI W.O. 14065-61 28-004 
SAMPLE RESULT SUMMARY 

Morrison Knudsen Environmental Services Divislon NASA Plumbrook  sit^ hspectlon PMU-4 

- 
Parameter 

Sample Number [Units - ugh1 
MK04MW22 MK04MW23 MK04MW24 

Aluminum - Soluble Unable to Unable to 999 B 
Antimony - Soluble collect collect 5.0 UN 
Arsenic - Soluble adequate adequate 4.0 U 
Barium - Soluble sample. sample. 58.0 B 
Beryllium - Soluble No No 3.0 U 
Cadmium - Soluble analysis analysis 0.20 UN 
Calcium - Soluble conducted conducted 654000 N 
Chromium - Soluble for this for this 10.0 U 
Cobalt - Soluble sample. sample. 20.0 U 
Copper - Soluble 23.0 B 
Iron - Soluble 1180 
Lead - Soluble 2.0 U 
Magnesium - Soluble 49600 
Manganese - Soluble 516 N 
Mercury - Soluble 0.20 U 
Nickel - Soluble 34.0 B 
Potassium - Soluble 7970 
Selenium - Soluble 3.0 UN 
Silver - Soluble 0.20 U 
Sodium - Soluble 9970 
Thallium - Soluble 4.0 U 
Vanadium - Soluble 20.0 U 
Zinc - Soluble 10.0 U 



NASA PLUMBROOK SI W.O. 14065-61 28-004 
SAMPLE RESULT SUMMARY 

PMU 14 Thie PMU contains eources which influence Lindstey Ditch. The PMU is primarily bordered on the east by a Petrd Rod,  on the 

Surf ace Sol1 Samples - 
1 Sample Number [Units - mglkgl 

Parameter 1 ~ ~ 0 4 ~ ~ 2 3  MK04SS24 MK04SS25 MK04SS26 MK04SS27 
Aluminum - Total 4460 5220 5240 5480 5730 
Antimony - Total 
Arsenic - Total 
Barium - Total 
Beryllium - Total 
Cadmium - Total 
Calcium - Total 
Chromium - Total 
Cobalt - Total 
Copper - Total 
Iron - Total 
Lead - Total 
Magnesium - Total 
Manganese - Total 
Mercury - Total 
Nickel - Total 
Potassium - Total 
Selenium - Total 
Silver - Total 
Sodium - Total 
Thallium - Total 
Vanadium - Total 
Zinc - Total 

Morrison Knl l 4 e n  Environmental Services Divlslon NASA Plumbrook Sit- %spection PMU-4 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #4 

W.O. 14065-61 28-004 

. ......... ............. ... ... .... . 

Surface Water Samples - 
Isample Number [Units - ugnl 

Parameter 1 ~ ~ 0 4 ~ ~ 1 6  MK04SW17 
Aluminum - Total 404 1450 
Antimony - Total 
Arsenic - Total 
Barium - Total 
Beryllium - Total 
Cadmium - Total 
Calcium - Total 
Chromium - Total 
Cobalt - Total 
Copper - Total 
Iron - Total 
Lead - Total 
Magnesium - Total 
Manganese - Total 
Mercury - Total 
Nickel - Total 
Potassium - Total 
Selenium - Total 
Silver - Total 
Sodium - Total 
Thallium - Total 
Vanadium - Total 
Zinc - Total 

Morrison Kn~~rlsen Environmental Services Divlslon NASA Plumbrook Sit* Inspection PMU-4 





NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #4 

Soil Boring Samples - 
1 Sample Number [Units - mglkg] 

Parameter I MKO~SBI 4 ~ ~ 0 4 ~ 8 1 5  MK04SB16 MK04SB17 
Aluminum - Total 4770 3640 3710 23500 
Antimony - Total 
Arsenic - Total 
Barium - Total 
Beryllium - Total 
Cadmium - Total 
Calcium - Total 
Chromium - Total 
Cobalt - Total 
Copper - Total 
Iron - Total 
Lead - Total 
Magnesium - Total 
Manganese - Total 
Mercury - Total 
Nickel - Total 
Potassium - Total 
Selenium - Total 
Silver - Total 
Sodium - Total 
Thallium - Total 
Vanadium - Total 
Zinc - Total 

Morrison Knud~en Environmental &rvlces Division NASA Plumbrook Site Inspection PMU-4 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #4 

W.O. U4065-6128-004 

Morrlson Knuc-*n Environmental Servlces Division NASA Plumbrook Sitc '-'spection PMU-4 

- 
Parameter 

Sample Number [Unlts - ugnl 
MK04MW22 MK04MW23 MK04MW24 

Aluminum - Total Unable to Unable to 26000 
Antimony - Total collect collect 5.0 UN 
Arsenic - Total adequate adequate 21 .O 
Barium - Total sample. sample. 184 B 
Beryllium - Total No No 3.0 U 
Cadmium - Total analysis analysis 0.40 BN 
Calcium - Total conducted conducted 769000 N 
Chromium - Total for this for this 51.8 
Cobalt - Total sample. sample. 26.5 B 
Copper - Total 35.0 
Iron - Total 93800 
Lead - Total 18.0 
Magnesium - Total 70800 
Manganese - Total 1530 N 
Mercury - Total 0.20 U 
Nickel - Total 115 
Potassium - Total 12700 
Selenium - Total 4.0 BN 
Silver - Total 0.20 U 
Sodium - Total 11300 
Thallium - Total 4.0 U 
Vanadium - Total 51 .O 
Zinc - Total 166 



NASA PLUMBROOK SI W.O. t4065-6128-004 
SAMPLE RESULT SUMMARY 
PMU #5 This PMU conteinr rources which influence Scheid, Kuebelar end Olenacher Ditches. The PMU is primarily bordered on the east .. 

the south by Patrol end on the north ~ L N  Megezine Rd. . . . . . . . . . . . , . . . . . . , . . . . . . . . . . . . . . , . . . . . . . . . .., . ~ . . . .. 
Surface Soil Samples 

Parameter 
1 ,l -Dichloroethane 

1,1,1 -Trichloroethane 
1,1.2-Trichloroethane 
1,1.2,2-Tetrachloroethane 
1 2-Dichloroethane 
1,2-Dichloroethene ITotall 
12-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Brornoforrn 
Bromomethane 
Carbon Oisulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
~i~-l,3-Dichl0r0pr0pene 
Dibromochloromethane 
Ethyl benzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Total Xylenes 
trans-I ,3-~ichioropropene 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 

Sample Number [Units - uglkgl 
MK05SS28 MK05SS29 

6 U  6 U  

Morrison KnrvA*en Environmental Services Division NASA Plumbrook Sit* lrlspectlon PMU-5 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #5 

W.O. #4065-6128-004 

Surface Water Samples - 
I Samvle Number [Unlts - uonl 

. Parameter ] M K O ~ S W I ~  ~ ~ 0 5 ~ ~ 1 9  MK05SW20 
1,1 -Dichloroethane 5 U 5 U 5 U 
1,1 -Dichloroethene 
1,l ,l -Trichloroethane 
1,1,2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,2-Dichloroethane 
1,2-Dichloroethene (Total) 
1.2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,3-Dichloropropene 
Dibromochloromethane 
Ethyl benzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Total Xylenes 
trans-1,3-Dichloropropene 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 

Morrison Knudsen Environmental Services Dlvislon NASA Plumbrook Site Inspection PMU-5 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #5  

W.O. W4065-6128-004 

Parameter 
1 ,l -Dichloroethane 
1,l -Dichloroethene 
1 ,l ,l -1richloroethane 
1 ,1,2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,2-Dichloroethane 
1,2-Dichloroethene (Total) 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromof orm 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,3-Dichloropropene 
Dibromochloromethane 
Ethyl benzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Total Xylenes 
trans-1,3-DichIoropropene 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 

Sediment Samples 

Sample Number [Units - uglkgl 
MK05SD18 MK05SD19 MK05SD20 

7 U  7 U 8 U 

Morrison Kntldsen Environmental Servlces Dlvlsion NASA Plumbrook Sit* 'nspection PMU-5 



NASA PLUlvdROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065-61 28-004 

PMU #5 

Soil Boring Samples 

Morrison Knudsen Environmental Services Division 

- 

NASA Plumbrook Site lnspectlon PMU-5 

Parameter 
Sample Number [Units - uglkgl 

1 ,l -Dichloroethane 
1,l -Dichloroethene No monitoring wells installed in this PMU. 
1.1.1 -Trichloroethane 
1 , I  ,2-Trichloroethane 
1,1,2.2-Tetrachloroethane 
1.2-Dichloroethane 
1.2-Dichloroethene (Total) 
1.2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disultide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,3-Dichloropropene 
Dibromochloromethane 
Ethyl benzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Total Xylenes 
trans-1,3-Dichloropropene 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU # 5  

W.O. 14065-61 28-004 

Monitoring Well Samples 

Morrison Kni~dsen Envlronmental Services Division ' NASA Plumbrook S l t ~  fnspectlon PMU-5 

- 
Parameter 

Sample Number [Units - ugnl 

1,l -Dichloroethane 
1,l -Dichloroethene No monitoring wells installed in this PMU. 
1 ,l ,l -Trichloroethane 
1,1,2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,2-Dichloroethane 
1,2-Dichloroethene (Total) 
l,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-Zpentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,3-Dichloropropene 
Dibromochloromethane 
Ethyl benzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Total Xylenes 
trans-l,3-Dichloropropene 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 





NASA PLUMBROOK SI W.O. 14065-61 28-004 
SAMPLE RESULT SUMMARY 

PMU #5 This PMU containr eources which influence Scheid, Kuebelar and Olenacher Ditches. The PMU is primarily bordered on the aaat 
by Petrol Rd and Columbus Patrol and on the north by N Magazine Rd. 

. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Surf ace Soll Samples 

Parameter 
Benzolghi)perylene 
Benzo(k)f luoranthene 
Benzyl alcohol 
Bis(2-chloroethoxyl methane 
Bis(2-chloroethyl) ether 
Bis(2-chloroisopropyII ether 
Bis(2-ethylhexyl) phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzof uran 
Dibenzo(a,h)anthracene 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno(l,2,3-cdlpyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-Di-n-propylamine 
N-nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

1 sample Number [Units - uglkgl 
] MK05SS28 MK05SS29 MK05SS30 MK05SS31 

390 U 390  U No analysis No analysis 
3 9 0  U conducted conducted 
3 9 0  U for this for this 
3 9 0  U sample. sample. 
3 9 0  U 
3 9 0  U 
3 9 0  U 
390  U 
390  U 
390  U 
390  U 
390  U 
390  U 
3 9 0  U 
3 9 0  U 
3 9 0  U 
3 9 0  U 
3 9 0  U 
3 9 0  U 
390  U 
390  U 
390  U 
3 9 0  U 
3 9 0  U 
3 9 0  U 
390  U 
390 U 

1900 U 
390  U 
3 9 0  U 
390  U 

Morrison Knttdsen Environmental Services Division NASA Plumbrook Sit- Inspection PMU-5 



1,2,4-Trichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,6-Dinitrotoluene 
3-Nitroaniline 
3,3'-Dichlorobenzidine 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorodiphenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
4.6-Dinitro-2-methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzoic acid 
Benzo(a)anthracene 
Benzo(alpyrene 
Benzo(b)fluoranthene 

NASA PLUMBROOK SI W.O. C4065-6128-004 
SAMPLE RESULT SUMMARY 

PMU #5 

. . . . . . . . . . . . . . . . . . . *~. . . . . . . . . . , , . . . . , . . . . . . . . , . . . . . . . . . . . . . . . . . . . 
Surface Water Samples 

.- 

Morrlson Knl4sen Environmental Services Dlvlslon 

Parameter 

NASA Plumbrook St -  lnspectlon PMU-5 

Sample Number [Units - ugnl 
MK05SW18 MK05SW19 MK05SW20 

12-Dichlorobentene 10 U 10 U 12 U 





NASA PLUVlBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. #4065-6128-004 

PMU #5 

Sediment Samples - 
1 Sample Number [Unlts - uolkol 

Parameter I M K O ~ S D ~  8 ~ ~ 0 5 ~ 0 1 9  - MK05SD20 
1,2-Dichlorobenzene 540 U 480 U 400 U 
1,2,4-Trichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methy lphenol 
2-Nitroaniline 
2-Nitrophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,6-Dinitrotoluene 
3-Nitroaniline 
3,3'-Dichlorobenzidine 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorodiphenylether 
4-Methy lphenol 
4-Nitroaniline 
4-Nitrophenol 
4,6-Dinitro-2-methylphenol 
Acena phthene 
Acenaphthylene 
Anthracene 
Benzoic acid 
Benzo(a1anthracene 
Benzotalpyrene 
Benzo(b)fluoranthene 

Morrison Knudsen Environmental Services Division NASA Plumbrook Site Inspection PMU-5 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #5 

W.O. X4065-6128-004 

Sediment Samples 

I Sample Number [Units - uglkgl 
Parameter 
Benzo(~hi1pervlene 
~enzo(k)fluoranthene 
Benzyl alcohol 
Bis(2-chloroethoxyl methane 
Bis(2-chloroethyll ether 
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyll phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzofuran 
Dibenzo(a,hlanthracene 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Fluoranthene 
Fluoreoe 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cdlpyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-Di-n-propylamine 
N-nitrosodiphenylamine 
Pentac hlorop henol 
Phenanthrene 
Phenol 
Pvrene 

Morrison Knudsen Environmental Services Division . NASA Plumbrook W e  Inspection PMU-5 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. t4065-6128-004 

PMU #5 

Soll Boring Samples 

Morrlson Knudsen Environmental Services Division NASA Plumbrook Sits Inspection PMU-5 

P 
Parameter 

Sample Number [Units - uglkgl 

1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene No monitoring wells Installed In this PMU. 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,6-Dinitrotoluene 
3-Nitroaniline 
3,3'-Dichlorobenzidine 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorodiphenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
4,6-Dinitro-2-methylphenol 
Acenaphthene 
Acenap hthylene 
Anthracene 
Benzoic acid 
Benzo(a)anthracene 
Benzotalpyrene 
Benzo(b)fluoranthene 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. #4065-6128-004 

 orriso on Knudsen Environmental Services Division NASA Plumbrook St*- Inspection PMU-5 

- 
Parameter 

Sample Number [Units - uglkg] 

~enzo(0hi)perylene 
~~~zo(k ) f luo ran thene  NO monltorlng wells Installed In thls PMU. 
O e n z ~ l  alcohol 
0is(2-chloroethoxyl methane 
ais(2-chloroethyl) ether 
0is(2-chloroisopropyII ether 
ais(2-ethylhexyl) phthalate 
~ ~ t y l  benzyl phthalate 
Chry Sme 
~ i b ~ n z o f u r a n  
~ibenzo(a,h)anthracene 
Diethy! phthalate 
Dimethyl phthalate 
~ i - n -bu t y l  phthalate 
~ i - n -oc t y l  phthalate 
Fluoranthene 
Fluorene 
~~xachlorobenzene 
~~xachlorobutadiene 
~exach~orocyclopentadiene 
~~xachloroethane 
1ndeno(l,2,3-cd)pyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-Di-n-propylarnine 
N-nitrosodiphenylamine 
pentachlorophenol 
phenanthrene 
phenol 
pyrene 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 1406561 28-004 

PMU #5 

a- 

Isample Number IUnlts - ugh1 
Parameter I 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene No monitoring wells Installed In this PMU. 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,6-Dinitrotoluene 
3-Nitroaniline 
3,3'-Dichlorobenzidine 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorodiphenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
4,6-Dinitro-2-methylphenol 
Acenap hthene 
Acenaphthylene 
Anthracene 
Benzoic acid 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

Morrison Knudsen Environmental Services Divlslon NASA Plumbrook Sit- lnspectlon PMU-5 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065-61 28-004 

PMU #5 

Monltorlng Well Samples 

Morrison Kv~dsen Environmental Services Division NASA Plumbrook 9'- Inspection PMU-5 

- 
Parameter 

Sample Number [Units - ugh1 

Benzo(ghi1perylene 
Benzo(k)fluoranthene No monltorlng wells Installed In this PMU. 
Benzyl alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyl) ether 
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl) phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzof uran 
Dibenzo(a,hlanthracene 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno( l,2,3-cdlpyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-Di-n-propylamine 
N-nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065-61 28-004 

PMU #5 This PMU contains sources which influence Scheid. Kuebelar and Olenacher Ditches. The PMU ia primarily bordered on the east 
on the north by N Magazine Rd. . . . . . . . . . . . . . , . . . . . . , , . . . , . , . . . . . . . . . , , 

Surface Soil Samples - 
1 Sample Number [Units - uglkgl 

Parameter I MKOSSS28 MK05SS29 MK05SS30 MK05SS31 
4.4'-DDD 10 U 9.5 U No analysis No analvsis 
4;4'-DDE 
4,4'-DDT 
Aldrin 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Chlordane 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
alpha - BHC 
beta - BHC 
delta - BHC 
gamma - BHC (Lindane) 

Morrison Krm-ben Environmental Services Divislon 

9.5 U conducted conducted 
9.5U forthis for this 
4.8 U sample. sample. 
48 U 
95 U 
48 U 
48 U 
21 J 
48 U 
48 U 
48 U 
9.5 U 
9.5 U 
9.5 U 

0.72 J 
9.5 U 
9.5 U 
4.8 U 
4.8 U 
48 U 
95 U 

4.8 U 
4.8 U 
4.8 U 
4.8 U 

NASA Plumbrook S:' Inspection PMU-5 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU # 5  

W.O. #4065-6128-004 

Surface Water Samples - 
Sample Number [Units - uoNl 

Parameter MKO~SWI 8 MKOSSW~ 9 MK05SW20 
4.4'-DDD 0.1 1 UJ 0.11 UJ 0.11 UJ 
~ ; ~ * - D D E  
4,4'-DDT 
Aldrin 
Aroclor 101 6 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Chlordane 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
alpha - BHC 
beta - BHC 
delta - BHC 
gamma - BHC (Lindanel 

Morrison Icnl~dsen Envlronmentat Servlces Dlvlslon ' NASA Plumbrook C''q Inspection PMU-5 





NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. rY4065-6128-004 

PMU A 5  .. . 

Soil Boring Samples - 
Sample Number [Units - uglkgl 

Parameter 
4,4'-DDD 
4.4'-ODE No monitoring wells Installed in ths PMU. 
4,4'-DDT 
Aldrin 
Aroclor 101 6 
Aroclor 1 22 1 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Chlordane 
Dieldrin 
Endosulfan l 
Endosulfan I1 
Endosultan Sulfate 
Endrin 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
alpha - BHC 
beta - BHC 
delta - BHC 
gamma - BHC (Lindane) 

Morrlson Kn~ldsen Envlronrnental Servlces Division NASA Plumbrook Sil- lnspectlon PMU-5 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065-61 28-004 

PMU #5 

ee- 
Sample Number [Units - ugh] 

Parameter 
4.4'-DDO 
4.4'-DDE No monitoring wells Installed In ths PMU. 
4,4'-DDT 
Aldrin 
Aroclor 101 6 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Chlordane 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
alpha - BHC 
beta - BHC 
delta - BHC 
gamma - BHC {Lindanel 

Morrison Knl~dsen Environmental Servlces Division NASA Plumbrook Sltn Inspection PMu-5 



NASA PLWABROOK SI 
SAMPLE RESULT SUMMARY 

PMU #5 Thir PMU contains sources which influence Scheid, Kuebelar end Olenacher Ditches. The PMU is primarily bordered on the east 
CO, ,  

. . , . , . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . ... ................................................ ......... ......... ... ... ...... . . . . . . . . . .  . ...... .. . . . . . . . . . . . . . . 
surface Soil Samples 

1 Sample Number [Units - uglkg] 
Parameter 1 ~ ~ 0 5 ~ ~ 2 8  MK05SS29 MK05SS30 MK05SS31 
2-Nitrotoluene 64 U 64 U No analysis No analysis 
2,4-Dinitrotoluene 
2,4,6-Trinitrotoluene 
2,6-Dinitrotoluene 
3-Nitrotoluene 
4-Nitrotoluene 
Haxahydro- l.3,6-trmitro- 1.3.6.triodrw (RDX) 

m-Dinitrobenzene 
Methyl-2,4.~-trinitroph.n~nitramirr 

Nitrobenzene 
Octahydro- 1.3.6.7-totrenit1o-tatrar0~irWIHMXl 

sy m-Trinitrobenzene 

57 U conducted conducted 
37 U for this for this 
57 U sample. sample. 
86 U . 
80 U 
65 U 
31 U 
44 U 
41 U 
34 U 
47 U 

Morrison Knudsen Environmental Services Dlvislon NASA Plumbrook Site lnspectlon PMU-5 



NASA PLUmeROOK SI 
SAMPLE RESULT SUMMARY 

PMU #5 

W.O. 14065-61 28-004 

Surface Water Samples - 
Sample Number IUnlts - uanl 

Parameter MKO~SWI 8 M K O ~ S W ~  9 MK05SW20 
2-Nitrotoluene 53 U 53 U 53 U 

3-Nitrotoluene 
4-Nitrotoluene 
Haxmhydro-1.3.6-trinitro-1.3,6-trimzim IRDXl 

rn-Dinitrobenzene 
Mathyl-2.4.8-trinitroph.n+trmmh 

Nitrobenzene 
Octmhydro-1.3.6.7-tatrenitro-tatra10~irulHMXI 

sym-Trinitrobenzene 

Morrlson Knudsen Envlronmental Services Division NASA Plumbrook Slte Inspection PMU-5 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #5 

W.O. 14065-61 28-004 

Sediment Samples - 
Sample Number [Units - uglkgl 

Parameter MK05SD18 MK05SD19 MK05SD20 
2-Nitrotoluene 88 U 7 9  U 64 U 
2,4-Dinitrotoluene 
2,4,6-Trinitrotoluene 
2'6-Dinitrotoluene 
3-Nitrotoluene 
4-Nitrotoluene 
H.a.hydro-1,3.6-~initro-1,3,6-triazi~ IROXl 

m-Dinitrobenzene 
Methy(.2.4.~-trinitrophan~nitramiru 

Nitrobenzene 
Octahvdro-1.3.6.7-letranibo-tatrarocirwIHMXl 

sym-Trinitrobenzene 

Morrlson ~nudsen Environmental Services Division NASA Plumbrook Sitn Inspection PMU-5 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #5 

W.O. X4065-6128-004 

. .. 
Soil Boring Samples 

Nit- 
Sample Number [Units - uglkgl 

Parameter 
2-Nitrotoluene 
2,4-Dinitrotoluene No monitoring wells Installed In this PMU. 
2,4,6-Trinitrotoluene 
2,6-Dinitrotoluene 
3-Nitrotoluene 
4-Nitrotoluene 
Haxahvdvo- 1.3.6-trinitro-1.3.6-triadm (RDXI 

m-Dinitrobenzene 
Mathyl-2.4.6-trinitrophonylniiramLw 

Nitrobenzene 
Octahydro- 1.3.6.7-tatranitro-iatramicHlHMXl 

sym-Trinitrobenzene 

Morrison Knl ldsen Environmental Services Dlvlslon NASA Plumbrook Si*- Inspection PMU-5 



NASA PLUMBROOK SI W.O. X4065-6128-004 
SAMPLE RESULT SUMMARY 

PMU #5 

Monltoring Well Samples - 
Sample Number [Units - ugnl 

Parameter 
2-Nitrotoluene 
2,4-Dinitrotoluene No monitoring wells Installed In this PMU. 
2,4,6-Trinitrotoluene 
2,6-Dinitrotoluene 
3-Nitrotoluene 
4-Nitrotoluene 
H*xahy&o. 1.3.6-trmitro.l.3.6-trierirw lRDXl 

m-Dinitrobenzene 
M~thy(.2.4.6trinitroph.n~nit1smirw 

Nitrobenzene 
Octshvdfo-1.3.6.7.t~tramtro-tetruffirulHMXI 

sym-Trinitrobenzene 

Morrison Knb~dsen Environmental Services Division NASA Plumbrook lnspectlon PMU-5 





NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #5 

Surface Water Samples - 
Sample Number [Unlts - ugh] 

Parameter MK05SW18 MK05SW19 MK05SW20 
Aluminum - Soluble 7 0  U 7 0  U 70 U 
Antimony - Soluble 
Arsenic - Soluble 
Barium - Soluble 
Beryllium - Soluble 
Cadmium - Soluble 
Calcium - Soluble 
Chromium - Soluble 
Cobalt - Soluble 
Copper - Soluble 
Iron - Soluble 
Lead - Soluble 
Magnesium - Soluble 
Manganese - Soluble 
Mercury - Soluble 
Nickel - Soluble 
Potassium - Soluble 
Selenium - Soluble 
Silver - Soluble 
Sodium - Soluble 
Thallium - Soluble 
Vanadium - Soluble 
Zinc - Soluble 

Morrison Y-.elsen Environmental Servlces Dlvlslon NASA Plumbrook ' lnspectlon PMU-5 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #5 

W.O. 14065-61 28-004 

Sediment Samples - 
Sample Number [Units - mglkgl 

Parameter MK05SD18 MK05SD19 MK05SD20 
Alurnin~~rn - Soluble - . . - . . . . . - - - - - - - . - - . - 
Antimony - Soluble 
Arsenic - Soluble 
Barium - Soluble 
Beryllium - Soluble 
Cadmium - Soluble 
Calcium - Soluble 
Chromium - Soluble 
Cobalt - Soluble 
Copper - Soluble 
Iron - Soluble 
Lead - Soluble 
Magnesium - Soluble 
Manganese - Soluble 
Mercury - Soluble 
Nickel - Soluble 
Potassium - Soluble 
Selenium - Soluble 
Silver - Soluble 
Sodium - Soluble 
Thallium - Soluble 
Vanadium - Soluble 
Zinc - Soluble 

Morrison Knl~dsen Environmental Services Dlvlslon NASA Plumbrook St*- lnspectlon PMU-6 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. #4065-6128-004 

PMU 1 5  

Soll Boring Samples 

Sample Number [Units - mglkg] 
Parameter 
Aluminum - Soluble : ~ m f i g ~ & ~ @ & X f " & W @ ~ ~ ~ ~ g ~ ~ ~  
Antimony - Soluble .. .. ....... ....... . ....... .... .... ...........,...... .. .,.. .... +., ..... 
Arsenic - Soluble 
Barium - Soluble 
Beryllium - Soluble 
Cadmium - Soluble 
Calcium - Soluble 
Chromium - Soluble 
Cobalt - Soluble 
Copper - Soluble 
Iron - Soluble 
Lead - Soluble 
Magnesium - Soluble 
Manganese - Soluble 
Mercury - Soluble 
Nickel - Soluble 
Potassium - Soluble 
Selenium - Soluble 
Silver - Soluble 
Sodium - Soluble 
Thallium - Soluble 
Vanadium - Soluble 
Zinc - Soluble 

Morrlson Krwdsen Envlronmental'Servlces Dlvlsion ' NASA Plumbrook Sitn lnspectlon PMU-5 



NASA PLU'MBROOK SI 
SAMPLE RESULT SUMMARY 

PMU t 5  

W.O. 14065-61 28-004 

Monitoring Well Samples - 
Sample Number [Unlts - ugh1 

Parameter 
Aluminum - Soluble 
Antimony - Soluble 
Arsenic - Soluble 
Barium - Soluble 
Beryllium - Soluble 
Cadmium - Soluble 
Calcium - Soluble 
Chromium - Soluble 
Cobalt - Soluble 
Copper - Soluble 
Iron - Soluble 
Lead - Soluble 
Magnesium - Soluble 
Manganese - Soluble 
'Mercury - Soluble 
Nickel - Soluble 
Potassium - Soluble 
Selenium - Soluble 
Silver - Soluble 
Sodium - Soluble 
Thallium - Soluble 
Vanadium - Soluble 
Zinc - Soluble 

Morrlson Knudsen Environmental Services Division NASA Plumbrook Si** lnspoctlon PMU-5 



NASA PL~JwIBROOK SI 
SAMPLE RESULT SUMMARY 

W.O. 14065.61 28-004 

PMU #5 Thir PMU contains sources which influence Scheid, Kuebelar and Olenacher Ditches. The PMU is primarily bordered on the aart 

- . ........... .... _.. ,.. ... . .. . . .. . 
_nd Columbus Ave, on the west by Snake and Taft Rd, on the south by Patrol and on the north by N Magazine Rd. . . . . . . . . . . .... :...... ......... . .... ?..._. .. - . ... ............ . ..__i_...._._ .......I . .. .... .. . .. .... . . ... . .. . _ _ _  _ .. . . . 

Surface Sol Samples 

Antimony - Total 
Arsenic - Total 
Barium - Total 
Beryllium - Total 
Cadmium - Total 
Calcium - Total 
Chromium - Total 
Cobalt - Total 
Copper - Total 
Iron - Total 
Lead - Total 
Magnesium - Total 
Manganese - Total 
Mercury - Total 
Nickel - Total 
Potassium - Total 
Selenium - Total 
Silver - Total 
Sodium - Total 
Thallium - Total 
Vanadium - Total 
Zinc - Total 

v 

Morrison Knudsen Environmental Services Dlvlslon 

Parameter 

NASA Plumbrook Si- lnspectlon PMU-5 

Sample Number [Units - mglkgl 
MK05SS28 MK05SS29 MK05SS30 MK05SS3 1 

Aluminum - Total 10600 11200 4350 281 



NASA PLUIVI~ROOK SI 
SAMPLE RESULT SUMMARY 

PMU #5 

W.O. X4065-6 1 28-004 

Morrison Knudsen Environmental Services Divlslon NASA Plumbrook Site lnspectlon PMUd 

Surface Water Samples 

.- 

.Parameter 
Sample Number [Units - ugn] 
MK05SW18 MK05SW19 MK05SW20 

Aluminum - Total 145 B* 402 . 952 ' 
Antimony - Total 5.0 U 5.0 U 5.0 U 
Arsenic - Total 4.0 U 4.0 U 4.0 U 
Barium - Total 29.6 B 40.7 B 133 B 
Beryllium - Total 3.0 U 3.0 U 3.0 U 
Cadmium - Total 0.20 U 0.20 U 0.20 U 
Calcium - Total 42000 EN 28800 BN 64700 N 
Chromium - Total 10.0 U 10.0 U 10.0 U 
Cobalt - Total 20.0 U 20.0 U 20.0 U 
Copper - Total 5.0 U 5.0 U 5.0 U 
Iron - Total 2630 4820 1570 
Lead - Total 2.0 B 2.0 U 2.0 U 
Magnesium - Total 14800 8780 23800 
Manganese - Total 1580 2220 266 
Mercury - Total 0.20 U 0.20 U 0.20 U 
Nickel - Total 52.5 62.8 30.0 U 
Potassium - Total 3300 B 3200 B 8220 
Selenium - Total 3.0 U 3.0 U 3.0 U 
Silver - Total 10.0 U 10.0 U 10.0 U 
Sodium - Total 1 5600 3660 B 63300 
Thallium - Total 4.0 U 4.0 U 4.0 U 
Vanadium - Total 20.0 U 20.0 U 20.0 U 
Zinc - Total 10.0 U 11.7 B 20.1 



NASA PLUhnBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #5 

W.O. #4065-6128-004 

Sediment Samples - 
Isample Number [Units - mglkgl 

Parameter I MKO~SDI 8 MK05SD19 MK05SD20 
Aluminum - Total 6730 6090 ' 8110 
Antimony - Total 
Arsenic - Total 
Barium - Total 
Beryllium - Total 
Cadmium - Total 
Calcium - Total 
Chromium - Total 
Cobalt - Total 
Copper - Total 
Iron - Total 
Lead - Total 
Magnesium - Total 
Manganese - Total 
Mercury - Total 
Nickel - Total 
Potassium - Total 
Selenium - Total 
Silver - Total 
Sodium - Total 
Thallium - Total 
Vanadium - Total 
Zinc - Total 

0.81 UN 
10.5 No 
46.0 

2.1 
0.27 BNJ 
6720 B 

6.2 
55.9 
33.7 

22500 
18.6 
793 B" 
347 

0.03 U 
65.8 
978 

0.48 U 
1.7 U 
186 B 

0.65 U 
13.2 
76.4 

Morrlson Knudsen Environmental Servlces Division 

1.10 BN 
16.2 No 

112.0 
1.4 

0.36 BNJ 
4620 B 
10.5 
40.5 
44.6 

42600 
19.5 
753 ' 
524 + 

0.04 
68.3 
1380 
0.45 U 

1.4 U 
164 B 

0.60 U 
32.4 B* 
123 

0.59 UN 
7.1 No 

97.0 
0.35 8 
0.36 BNJ 

10900 B 
13.1 
16.2 
16.3 

27000 
20.1 

4480 
683 

0.02 
44.6 
1290 
0.36 U 

1.2 U 
185 B 

0.47 U 
23.2 U* 
130 

NASA Plumbrook Sltn Inspection PMU-5 



NASA PLU~I~ROOK SI 
SAMPLE RESULT SUMMARY 

PMU #5 

W.O. 1406561 28-004 

. . . . . . . . . , . . . . . . . . . , , . . . . . . . . . . . . . . 
soil Borlng Samples 

Morrison Knudsen Environmsntal Services Division NASA Piurnbrook Sita Inspection PMU-5 

- 
Parameter 

Sample Number [Units - mglkgl 

Aluminum - Total 
Antimony - Total No monitoring wells installed in this PMU. 
Arsenic - Total 
Barium - Total 
Beryllium - Total 
Cadmium - Total 
Calcium - Total 
Chromium - Total 
Cobalt - Total 
Copper - Total 
Iron - Total 
Lead - Total 
Magnesium - Total 
Manganese - Total 
Mercury - Total 
Nickel - Total 
Potassium - Total 
Selenium - Total 
Silver - Total 
Sodium - Total 
Thallium - Total 
Vanadium - Total 
Zinc - Total 



NASA PLUMBROOK SI 
SAMPLE RESULT SUMMARY 

PMU #5 

W.O. 14065-61 28-004 

Monitoring Well Sampler 

Morrlson Knlllsen Environmental Servlces Olvlsion NASA Plumbrook I$:'- lnspectlon PMU-5 

- 
Parameter 

Sample Number [Units - ugh1 

Aluminum - Total 
Antimony - Total No monitoring wells installed in this PMU. 
Arsenic - Total 
Barium - Total 
Beryllium - Total 
Cadmium - Total 
Calcium - Total 
Chromium - Total 
Cobalt - Total 
Copper - Total 
Iron - Total 
Lead - Total 
Magnesium - Total 
Manganese - Total 
Mercury - Total 
Nickel - Total 
Potassium - Total 
Selenium - Total 
Silver - Total 
Sodium - Total 
Thallium - Total 
Vanadium - Total 
Zinc - Total 



NASA Plum Brook SI 
Data Quality Assessment 

W.O. #4065-6128-004 
October 18, 1993 

Page 1 of 14 

DATA QUALITY ASSESSMENT 

1.0 INTRODUCTION 

. * This data quality assessment reviews and summarizes data validation performed on sample 
analysis results for the NASA Plumbrook Site Investigation. This assessment reviews nine 
sample delivery groups containing surface and ground water, soil and sediment matrices and 
reports which data is estimated or unusable due to noncompliance with analytical protocol. 

The laboratory followed U.S. EPA SW-846 methodology when analyzing samples for 
Volatiles, Semivolatiles, PesticidesJPCBs, Nitroaromatics and Nitroamines, Metals and 
Radionuclides. Level C data validation procedures followed the Department of Energy's 
Hazardous Waste Remedial Actions Program (HAZWRAP), DOEIHWP-65JR1. Organic and 
inorganic data qualifiers and their definitions used during this data validation include the 
following: 

"U" indicates analyte not detected and reported at the sample quantitation 
limit, 
"J" indicates analyte concentration is estimated, 
"UJ" indicates analyte reported at an estimated sample quantitation limit, and 
"R" indicates analyte data are unusable (compound may or may not be 
present). 

Additional validation procedures not incorporated in the HAZWRAP include surrogate 
recovery compliance criteria for PesticidesIPCBs and Volatile and Semivolatile 
initialJcontinuing calibration exceedence for analytes not detected in associated samples. In 
these instances, professional judgement has been used where %RSD or %D is greater than or 
equal to 50% and less than 90% for an analyte historically not present (reported "U") and 
data were not qualified during this validation. If the compound has been reported as present 
in any of the nine sample delivery groups then that analyte result in the samples associated 
with the calibration criteria exceedence was qualified "UJ" during these data validation 
procedures. 

Finally, this assessment will summarize overall data quality. It will list 
problems encountered during sampling and analytical procedures that influence data 
qualification and interpretation. 



NASA Plum Brook SI 
Data Quality Assessment 

W.O. #4065-6 128-004 
October 18, 1993 

Page 2 of 14 

2.0 SAMPLE DELIVERY GROUP: MKOl 

2.1 Volatiles 

The analytes in Table 2.1 have been qualified for the corresponding samples according to 
data validation procedures for blank contamination and should not be considered present in 
the samples. 

ANALYTE 

Methylene Chloride 

Acetone 

Table 2.1 

AFFECTED SAMPLES 

MK-01-SBOl MK-01-SDOl MK-01-SWOI 
MK-01-SB02 MK-01-SD02 MK-01-SW02 
MK-01-SB03R.E MK-01-SD03 MK-01-SW03 
MK-01-SB04 MK-01-SD05 MK-01-SW04 

MK-01 -SW05 

QUALIFICATION 

"Uw analyte not present 
I I 

" I 
I "  

" I 

"U" analyte not present 
I I 

w w  . (1 
I I 

"U" analyte not present 

MK-01-SB03 has all volatile analytes, including nondetects, qualified as estimated values 
("J") due to internal standard QC criteria exceedence. MK-01-01EB062992 cannot be used 
to validate any samples due to the time of day it was taken, therefore, any contamination in 
this equipment blank does not apply. 

2.2 Semivolatiles 

No qualification required for data validation. 

MK-01-SB04 and MK-01-SW02 have been qualified as estimated ("J") for aidrin and 
4,4'-DDT due to calibration criteria exceedence. All data for sample MK-01-SD02 have 
been qualified as estimated ("J") for all analytes, including the reported nondetects, due to 
extraction time violation. 

2.4 Nitroaromatics and Nitroamines 

No qualification required for data validation. 
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2.5 Metals 

No qualification required for data validation. 

2.6 Padionuclides 

No qualification required for data validation. 

3.0 SAMPLE DELIVERY GROUP: MK02 

3.1 Volatiles 

The analytes in Table 3.1 have been qualified for the corresponding samples according to 
data validation procedures for blank contamination and should not be considered present in 
the samples. 

Table 3.1 

MK-01-SW06 has been qualified as estimated ("J") for acetone due to continuing calibration 
criteria exceedence. 

N 

3.2 Semivolatiles 

QUALIFICATION 

"U" analyte not present 
" "  
I "  

I I( 

" I 

ANALYTE 

Toluene 

Chlorobenzene 

No qualification required for data validation. 

AFFECTED SAMPLES 

MK-01-SB06 
MK-01-SB07 
MK-02-SBOS 
MK-0 1 -SD06 
MK-01-SS03 
MK-0 1-SS04 

MK-01-SS03 and MK-01-SS04 have been qualified as estimated ("J") for aldrin and 
4,4'-DDT due to calibration criteria exceedence. MK-01-SS04 has been qualified as 
estimated ("J") for 4,4'-DDE due to surrogate recovery exceedence. 

MK-01-SD06 "U" analyte not present 
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No qualification required f& data validation. 

3.5 Metals 

No qualification required for data validation. 

3.6 Radionuclides 

No qualification required for data validation. 

4.0 SAMPLE DELIVERY GROUP: MK03 

4.1 Volatiles 

The analytes in Table 4.1 have been qualified for the corresponding samples according to 
data validation procedures for blank contamination and should not be considered present in 
the samples. 

The following samples have all volatile analytes, including reported nondetects, qualified as 
estimated values due to internal standard QC criteria excdence: MK-01-SSO1 , MK-0 1- 
SSOlRE, MK-01-SS02, MK-01-SS02RE, MK-01-SS05, MK-01-SSOSRE, MK-01-SS09 and 
MK-01-SS09RE. MK-01-SS07 has been qualified as estimated ("J") for acetone due to 
calibration criteria exceedence. 

Table 4.1 

MK-01-SSOI and MK-01-SS02 have been qualified as estimated ("J") for 2,4-Dinitrotoluene 
due to continuing calibration criteria exceedence. 

ANALYTE 

Toluene 

Chlorobenzene 

AFFECTED SAMPLES 

MK-02-SB09 
MK-02-SB 10 
MK-02-SB12 

MK-02-SBI I 

QUALIFICATION 

"U" analyte not present 
" I 
I I 

"U" analyte not present 
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The following data have been qualified as estimated ("J") for aldrin and 4,4'-DDT due to 
calibration criteria exceedence: MK-01-SSO1 , MK-01-SS02 and MK-01-SS05. MK-01-SSOI 
and MK-01-SS02 have been qualified as estimated ("J") for heptachlor and MK-01-SS02 has 
been qualified as estimated ("J") for 4,4'-DDE and dieldrin due to surrogate recovery 
exceedence. 

4.4 Nitroaromatics and Nitroamines 

No qualification required for data validation. 

4.5 Metals 

No qualification required for data validation. 

4.6 Radionuclides 

No qualification required for data validation. 

5.0 SAMPLE DELIVERY GROUP: MK04 

5.1 Volatiles 

The analytes in Table 5.1 have been qualified for the corresponding samples according to 
data validation procedures for continuing calibration criteria exceedence. 

Table 5.1 

QUALIFICATION 

'J" estimated result 
I .  . I . . 

"J" estimated result 

ANALYTE 

Acetone 

2-Butanone 

AFFECTED SAMPLES 

MK-02-SB 13 
MK-02-SD08 
MK-02-SD09 
MK-02-SD 10 

MK-02-SD 10 
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5.2 Semivolatiles 

The analytes in Table 5.2 have been qualified for the corresponding samples according to 
data validation procedures for continuing calibration criteria exceedence. * 

ANALYTE 

- - -  

Benzoic Acid 

Table 5.2 

AFFECTED SAMPLES 

MK-04-SB13 
MK-04-SB14 
MK-04-SB 15 

MK-03-SB13 
MK-04-SB 14 
MK-04-SB 15 
MK-02-SD08 
MK-02-SD09 
MK-02-SD 10 
MK-02-SS 13 
MK-02-SS 14 
MK-023s 15 

QUALIFICATION 

"J" estimated result 
I I 

"UJ" estimated nondetect 

"UJ" estimated nondetect 
I " 
I 

I I 

"J" estimated result 
"UJ" estimated nondetect 

I I 

I I 

I I 

There are no samples analyzed for pesticidesIPCBs in sample delivery group MK04. 

5.4 Nitroaromatics and Nitroamines 

No qualification required for data validation. . 
5.5 Metals 

No qualification required for data validation. 

5.6 Padionuclides 

No qualification required for data validation. 

6.0 SAMPLE DELIVERY GROUP: MK05 

6.1 Volatiles 

The analytes in Table 6.1 have been qualified for the corresponding samples according to 
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data validation procedures for blank contamination and should not be considered present in 
the samples. 

6.2 Semivolatiles 

Table 6.1 

No qualification required for data validation. 

6.3 Pesticides/PCBs 

There are no samples analyzed for pesticides1PCBs in sample delivery group MK05. 

6.4 Nitroaromatics and Nitroamines 

No qualification required for data validation. 

6.5 Metals 

No qualification required for data validation. 

6.6 Radionuclides 

No qualification required for data validation. 

7.0 SAMPLE DELIVERY GROUP: MK06 

7.1 Volatiles 

No qualification required for data validation. 

7.2 Semivolatiles 

QUALIFICATION 

"U" analyte not present 
I I 

I I 

ANALYTE 

Methylene Chloride 

The analytes in Table 7.2a have been qualified for the corresponding samples according to 
data validation procedures for blank contamination and should not be considered present in 

AFFECTED SAMPLES 

MK-OZSD 12 
MK-03-SD 14 
MK-03-SD 15 



NASA Plum Brook SI 
Data Quality Assessment 

W.O. #4065-6128-004 
October 18, 1993 

Paae 8 of 14 

the samples. 

ANALYTE 

Table 7.2a 11 
AFFECTED SAMPLES OUALIFICATION 

"U" analyte not present . I 
I I 

I " 
* I 

I I 

The analytes in Table 7.2b for the corresponding samples have been qualified according to 
data validation procedures for continuing calibration criteria exceedence. 

Table 7.2b 
I I 

ANALYTE I AFFECTED SAMPLES 1 QUALIFICATION 

hdeno(1,2,3sd)pyrene I MK-05-SD 19 I "J" estimated result 

Benu>(g,h,i)perylene 

Benzoic Acid 

7.3 PesticidesIPCBs 

No qualification required for data validation. 

7.4 Nitroaromatics and Nitroarnines 

MK-03-SD07 
MK-05-SD19 

MK-03-SD07 
MK-05-SD 19 

The analytes in Table 7.4 for the conesponding samples have been qualified according to 
data validation procedures for continuing calibration criteria exceedence. 

"J" estimated result 
I I 

"UJ" estimated nondetect 
* I 

Table 7.4 

ANALYTE 

Octahydro-1,3,5,7- 
tetranitro- 

tetrazocine(HMX) 

AFFECTED SAMPLES 

MK-03-SD07 
MK-04-SD16 
MK-OCSD 17 
MK-05-SD18 
MK-05-SD 19 
MK-05-SD20 

QUALIFICATION 

'UJ" estimated nondetect 
I n 

I "  

I I 

I I 

I I 
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7.5 Metals 

The analytes in Table 7.5 have been qualified for the corresponding samples according to 
data validation procedures for continuing calibration criteria exceedence. 

7.6 Radionuclides 

Table 7.5 

No qualification required for data validation. 

AFFECTED SAMPLES 

MK-03-SD07 
MK-04-SD16 
MK-04-SD17 
MK-05-SD 18 
MK-05-SD19 
MK-05-SD20 

8.0 SAMPLE DELIVERY GROUP: MK07 

QUALIFICATION 

'J" estimated result 
I "  

I I 

I * 
I 

I * 

8.1 Volatiles 

The analytes in Table 8.1 have been qualified for the corresponding samples according to 
data validation procedures for blank contamination and should not be considered present in 
the samples. 

No qualification required for data validation. 

Table 8.1 

QUALEICATION 

"U" analyte not present 
" I 
I I 

I I 

I .  

I .  

ANALYTE 

Toluene 

AFFECTED SAhIPLEs 

MK-01 -MW09 
MK-01-MW10 
MK-01-MW11 
MK41-MW 12 
MK-01-MW13 
MK-OI-MW14 
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The analytes in Table 8.3 have been qualified for the corresponding samples according to 
data validation procedures for calibration criteria exceedence. 

Table 8.3 

ANALYTE AFFECTED SAMPLES QUALIFICATION 

Aldrin MK-01-MWl2 'UJ" estimated nondetect 
MK-05-SD18 a m  

MK-05-SD 19 . I 
MK-05-SD20 . 
MK-05-SW18 I I 

MK-05-SW 19 I .  

MK-05-S W20 " "  

4,4'-DDT MK-01-MW12 "UJ" estimated nondetect 
MK-05-SD 18 I * 

MK-05-SD 19 . I 
MK-05-SD20 I "  

MK-05-SW18 I I 

MK-05-SW 19 I "  

MK-05-SW20 I I 

MK-05-SD19 also has its endosulfan sulfate value changed to nondetect ("U") due to blank 
contamination and should not be considered present in the sample. 

8.4 Nitroaromatics and Nitroamines 

The following samples have all nitroaromatic and nitroamine analytes qualified as estimated, 
including nondetects, due to surrogate exceedence: MK-01-MW 10, MK--01-MW 1 1, MK-01- 
MW12, MK-01-MW14, MK-01-MW15. 

No qualification required for data validation. 

8.6 Radionuclides 

No qualification required for data validation. 
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9.0 SAMPLE DELIVERY GROUP: MKOS 

9.1 Volatiles 

MK-05-SS31 has been qualified as estimated ("J") for trichloroethane due to continuing 
calibration criteria exceedence. 

9.2 Semivolatiles 

The analytes in Table 9.2 have been qualified for the corresponding samples according to 
data validation procedures for continuing calibration criteria excedence. 

- -  - 

Table 9.2 

MK-02-MW16 and MK-02-MW16R.E have the following phenolslacids qualified as estimated 
("J") due to surrogate exceedence: Phenol, 2-chlorophenol, 2-methylphenol, 4-methylphenol, 
2-nitrophenol, 2,4-dimethylphenol, benzoic acid, 4-chloro-3-methylphenol, 2,4,6- 
trichlorophenol, 2,4,5-trichlorophenol, 2,4-dinitrophenol, 4-nitrophenol, 4,6-dinitro-2- 
methylphenol and pentachlorophenol. 

Benzoic Acid 

No qualification required for data validation. 

QUALIFICATION 

"UJ" estimated nondetect 
I I 

" * . (I 
" I 
I I 

I I 

I I 

ANALYTE 

Benzo(g,h,i)perylene 

9.4 Nitroaromatics and Nitroamines 

AFFECTED SAMPLES 

IT-MWO I 
MK-01-SW21 
MK-02-MW 16 

MK-02-MW l6RE 
MK-03-SW22 
MK-04-SS23 
MK-04-SS24 
MK-04-SS25 
MK-04-SS26 

MK-04-SS24 
MK-04-SS26 

The following samples have all analytes qualified as estimated ("J"), including nondetects, 
due to surrogate recovery exceedence: IT-MWO1 , MK-02-MW16, MK-01-SW2 1 and MK-03- 
SW22. 

"UJ" estimated nondetect . I 
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9.5 Metals 

No qualification required for data validation. 

No qualification required for data validation. 

10.0 SAMPLE DELIVERY GROUP: MK09 

10.1 Volatiles 

MK-02-SS35, MK-02-SS35RE and MK-03-MW20 have all volatile analytes, including 
reported nondetects, qualified as estimated ("J") due to surrogate exceedence. 

10.2 Semivolatiles 

The analytes in Table 10.2 have been qualified for the corresponding samples according to 
data validation procedures for continuing calibration criteria exceedence. 

MK-04-MW24 has been qualified as non-detect ("U") for endosulfan sulfate due to blank 
contamination and should not be considered present in the sample. 

- -  - 

Table 10.2 

QUALIFICATION 

'UJ" estimated nondetect 
" ( 1  

.I" 

" *  

I I . I 
"UJ" estimated nondetect 

I I 

I .  

"J" estimated result . I 

m 

ANALYTE 

Benz.o(g ,h,i)perylene 

Benzoic Acid 

AFFECTED SAMPLES 

EBRAOl 
MK-02-MW 17 
MK-02-MW 19 
MK-03-MW20 

MK-03-MW20DL 
MK-04-MW24 

EBRAOl 
MK-02-MW 17 
MK-02-MW 19 
MK-03-MW20 

MK-03-MW20DL 
MK-04-MW24 
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10.4 JWroaromatics and Nitroamines 

No qualification required for data validation. 

10.5 Metah 

No qualification required for data validation. 

10.6 Radionuclides 

No qualification required for data validation. 

11.0 OVERALL DATA QUALITY 
There is a general problem with low level blank contamination for common lab 
contaminants. Also, since trip blanks were not associated with samples in a particular cooler 
on the chain-of-custody forms, trip blank contamination had to be applied to all samples 
taken the day of the trip blank. Therefore, more sample results required qualification due to 
trip blank contamination indicating that the analyte should not be considered present in the 
sample than if trip blanks were associated with a particular cooler. 

Calibration criteria exceedence, as noted, has also required a number of samples to be 
qualified, changing reported results to estimated ("J"). As such, these results should not be 
considered as quantitative. Nondetects reported as "U" by the laboratory and qualified with 
a "J" during data validation indicate that the sample quantitation level, the level above which 
the analyte is reported as being quantitatively present, is now estimated. In most instances 
(except for two) the laboratory followed analytical protocol for calibration. However, for 
data validation purposes, all compounds are required to meet minimum QC criteria, 
otherwise, associated data must be qualified. 

It should be noted for qualification of internal standard exceedence, the laboratory followed 
analytical protocol and reanalyzed samples. Matrix interference is indicated when the 
internal standard QC criteria were exceeded for the second analyses. 

There appeared to be a general problem with surrogate recovery for the water samples for 
Nitroaromatics and Nitroamines. Also, since the laboratory did not follow analytical 
protocol for continuing calibration criteria, six samples were required to be qualified as "UJ" 
in sample delivery group MK06. 

Although uncommon, the laboratory experienced contamination for endrin endosulfate, 
requiring one sample to be qualified in sample delivery group MK07. Qualification during 
data validation is to indicate that endrin endosulfate, reported as present in the sample, can 
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be attributed to laboratory contamination. Also of concern are the calibration exceedences 
for aldrin and DDT, requiring qualification for fourteen samples as "UJ" for these analytes. 



NASA Plum Brook SI 
Data Validation Checklist 
W.O. #4065-6128-004 

October 18, 1993 
Pane 1 of 58 

SDG: WOl 

VOLATILE ORGANICS 
A. HOLDING TIMES (CHAIN/SUMMARY TABLE) 

ok 

B. GSIMS TUNING (FORM 5) 
ok 

C. INITIAL CALIBRATION (FORM 6) 
RRFIFLAGS: 
ok 

Lab File ID Corn~ounds 
7001 1 Acetone 

Assoc. Samples 
Trip, EB, SW01-05, SW05 MSIMSD, VBLKlI, VBLKlH 
-flagged hits J, SW01-05 already U for BLK contam. 

70033 Methylene Choride 36.3 SBO1.04, VBLK3W. VBLK3X 
Acetone 59.4 -all U's for CPD's exceeding, some due to BLK contam. 
2-Butanone 32.5 
2-Hexanone 30.5 

70055 Acetone 43.4 SD01-05, SD05 MSIMSD, SB02, SB03, SB03RE 
2-Butanone 35.0 -all U's due to BLK contam. 

D. CONTINUING CALIBRATION (FORM 7) 
RRFIFLAGS: 
ok 

%D/FLAGS: 
Lab File ID Com~ounds 
XK781 Chloromethane 
(IC=70011) Acetone 

1 , 1 , 1-Trickdoroethane 
Carbon Tet 
4-Methyl-2-Pent 
2-Hex 
Tetrachloro 

XK796 Vinyl Acetate 28.7 
(IC=70011) 2-Hex 25.7 

ZK807 Ckdororneth 35.8 
(IC=70033) 

Assoc. Sarn~les 
EB, SW01-05, Trip, VBLKlH 
-all U's except TB for Acetone 

SW05 MSIMSD, VBLKlI 

SBOl, VBLK3X 
-all U's due to BLK contam. 

Prepared by Minden Hudrk & Lynn Rogozinski 
Reviewed and Revised by Nancy Mount 
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ZK798 Chlorometh 38.2 SB04, VBLK3W 
(IC-70033) Carbon Tet 41.9 -all U's due to BLK contam. 

Bromoform 31.3 
Tetrachloroethene 43.7 

VK745 1,2-Dichloroeth 29.8 SD01-03, SB03, VBLKSL 
(IC=70055) 4-Methyl-2-Pent 37.2 -all U's due to BLK contam. 

2-Hex 52.9 
Trans-1,3-DCP 27.7 

VK766 2-But 44.0 SB02-03RE, SD04-05, SD05 MSIMSD 
(IC=70055) 4-Methyl-2-Pent 37.2 -all U's, J's with BLK qual. 

2-Hex 39.5 

E. BLANKS (FORM 4) 
BlanklCom~ound Assoc. Samule(s) Flagged CorrectionslComments 
Method Blank MeCl (1 1) SD01-03, SB03 corrected to non-detect 
(VBLKSL) Acetone (23) SD01-03, SB03 I I 

MEK (7J) SD01-03, SB03 . I 
Method Blank MEK (7J) SB02, SB03RE, SD05 corrected to non-detect 
(VBLKSM) MeCl (7) used TB MeCl 

Acetone (74 used TB Acetone 

Trip Blank MeCl (10) SB04, SBOl, SWOI-05, corrected to non-detect 
(MK-01- SB02.SB03RE.SD05 I "  

OlTB062993) SD04 [Sample] > SQL & [Blankladj 

Acetone (17) SB04,SB02,SB03RE, corrected to nondetect 
SD04,SDOS,SWOl ,SW03-05 . I 

F. SURROGATES (FORM 2) 
ok 

H. INTERNAL STANDARD (IS) AREA PERFORMANCE (FORM 8) 
flag all results: all hits "J", all U's "UJ" for MKOlSB03 (see attached exceedences) 

Prepared by Mindcn Hudak k Lynn Rogozinski 
Reviewed and Revised by Nancy Mount 
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SDG: mOl 

SEMIVOLATILE ORGANICS 
HOLDING TIMES (CHAINISUMMARY TABLE) 
ok 

GSIMS TUNING (FORM 5) 
ok 

INITIAL CALIBRATION (FORM 6) 
RRFIFLAGS : 
ok 

%RSDIFLAGS: 
ok 

CONTINUING CALIBRATION (FORM 7) 
RRFIFLAGS : 
ok 

%D/FLAGS: 
Lab File ID Compounds - %D Assoc. Samples 
YI115 Benzoic Acid 28.0 EB, SW01-05, SW05 MSIMSD 

2,4-Dinitrophenol 30.6 

YI134 Benzoic Acid 51.7 SB01-04, SD02-04, SDOS MSIMSD 
2.4-Dinitrophenol 40.8 

YI156 Benzoic Acid 32.0 SDO1, SD05 

YI168 Benzoic Acid 29.2 SBLK 
2,4-Dinitrophenol 

BLANKS (FORM 4) 
Blank lTwe Assoc. Samule(s) Flaoeed Co~ectionslCornments 
ok 

SURROGATES (FORM 2) 
fisociated Sarn~le[s> Flaeeed 
EB06, SW03, SB04, SD04, SD05, SDOS MSD only 1 surrogate out of QC limits, no surrogate C 10 % 

MSIMSD (Form 3) 
Sample # Comments 

SWOS MSIMSD %rec 1,2,4-Trichlorobenze (105D, 103) lim=98 

Prepared by Mindcn Hudak & Lynn Rogozinski 
Reviewed and Revised by Nancy Mount 
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SD05 MSD %rec Phenol (92) lim=90 
1.2.4-Trichlorobe~lzene (126) lim= 107 
4chloro-3-methylphenol(105) lim- 103 
2,4-Dinitrotoluene (99) lim= 89 . %rpd acenaphthene 

H. INTERNAL STANDARD (IS) AREA PERFORMANCE (FORM 8) 
ok 

Prepared by Minden Hudak k Lynn Rogozinski 
Reviewed and Revised by Nancy Mount 
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SDG: MKOl 

HOLDING TIMES 
MK-01-SD02 was not extracted within 7 days of collection (8 days) 

INSTRUMENT PERFORMANCE 
DDT retention time > 12 minutes 
DDT breakdown < 20 % 
Endrin breakdown < 20 % 
DBC retention time shift C 1.5 5% 

CALIBRATION 
%RSD > 

(Qualify a11 

10% aldrin (11.7) 
endrin (9.54) 
DDT (1 1.67) 
DBC (?) 

drin and DDT with "J" due to %RSD exceedence, per DOE requiremen 

BLANKS 
ok 

COMPOUND IDENTIFICATION 
ok 

COMPOUND QUANTITATION 
ok 

SURROGATES 
ok 

Prepared by Minden Hudak & Lynn Rogozinski 
Reviewed and Revised by Nancy Mount 
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MKOl 

BLANKS 
HITS: Samvle # 
ok 

INITIAL CALIBRATION (FORM 6) 
Min. Correlation Coefficient Samvle # 
ok 

CONTINUING CALIBRATION (FORM 7) 
Freuuency Samde # 
ok 

ACCURACY, PRECISION 
MSlMSD (Form 3) 
EXCEEDENCESIFLAGS: Sample C: 
ok 

SURROGATES 
EXCEEDENCESIFLAGS: 
ok 

EkwM 

Cornmen ts 

Comments 

Comments 

Samvle # 

Comments 

Comments 

Prepared by Mindcn Hodak & L ~ M  Rogozinski 
Reviewed and Revised by Nancy Mount 
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SDG: WOl 

METALS 
HOLDING TIMES (CHAINISUMMARY TABLE) 
ok 

CALIBRATION 
ICP: Samvle # Flan NM) Comments 
ok 

AA: Sample # Flag TYIN) Comments 
ok 

MERCURY: S a m ~ l e  # Flae (YIN) Comments 
ok 

INITIAL AND CONTINUING CALIBRATION VERIFICATION (FORM 2A) 
MERCURY: Samvle # Comments 
ok 

OTHER METALS: Analvte Comments 
ok 

METHOD BLANKS (FORM 3) 
Blank # Assoc. Samvle(s) Flagged Comments 
ok 

EQUIPMENT BLANKS 
Blank # Assoc. Samvle(s) Flawed Comments 
EB06 Al, Fe none flagged 

LABORATORY CONTROL SAMPLES (FORM 7) 
Analvte Comments 
ok 

Prepared by Minden Hudak & Lynn Rogozinski 
Reviewed and Revised by Nancy Mount 
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SDG: MK02 

VOLATILE ORGANICS 
HOLDING TIMES (CHAINISUMMARY TABLE) 
ok 

GSIMS TUNING (FORM 5) 
ok 

INITIAL CALIBRATION (FORM 6) 

%RSD/FLAGS : 
Lab File ID Com~ounds 
ok 

Continuing Calibration (Form 7) 
RRFIFLAGS: 
ok 

% DIFLAGS : 
Cab File ID Com~ounds 
H1907 Acetone 

2-Butanone 
4-Methyl-2-Pent 
2-Hexanol 

K5984 Chloroethane 
Acetone 
2-Butanone 
4-Methyl-2-Pent 

BLANKS (FORM 4) 

%RSD Assoc. Samples 

Assoc. Samules 
SB06-08, SD06, SS03-04, trip0701932, VBLK34 

~lankICom~ound Assoc. Sam~le(s) Flaeeed 
Method Blank Toluene (27) SB06,SB07,SS03,SS04, SB08 
(VBLK34) Chlorobenz (2J) SD06 

Trip Blank Chlorobenz (0.7BJ) 
(MK-O 1 - 
02TB070193) 

CorrectionslComments 
corrected to non-detect 

* * 

No chlorobenzene "hits" 

Toluene - raise sample results to SQL since "hits" are <SQL and < adj[BLK] or set SQL at reported [sample] since < 
pLK]adj 'adn > SQL 

Prepared by Minden Hudak & Lynn Rogozinski 
Reviewed and Revised by Nancy Mount 
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F. SURROGATES (FORM 2) 
ok 

G. MSIMSD (FORM 3) 
ok written on COC, MS not specified, therefore, lab did not analyze 

* H. INTERNAL STANDARD (IS) AREA PERFORMANCE (FORM 8) 
ok 

Prepared by Minden Hudak & Lynn Rogozinski 
Reviewed and Revised by Nancy Mount 
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SDG: m 0 2  

SEMIVOLATILE ORGANICS 
A. HOLDING TIMES (CHAINISUMMARY TABLE) 

ok 

* B. GSIMS Tuning (Form 5) 
ok 

C. INTI'IAL CALIBRATION (FORM 6) 
RRFIFLAGS: . 
ok 

%RSD/FLAGS: 
Jnstrument ID Com~ounds IRSD Assoc. Samvles 
150Y Hexachlorocyclopentadiene 37.2 SD06, SS03-04, SB06-08 

D. CONTINUING CALIBRATION (FORM 7) 
RRFIFLAGS : 
ok 

%D/FLAGS: 
Lab File ID Comvounds - %D Assoc. Samvles 
14433Y bis(2-Ch1oroisop)Ether 37.6 SD06, SS03-04, SB08 

Benzoic Acid 38.4 
Hexachlorocyclopen t. 47.6 
Dibenz(a,h)anthracene 29.5 

14529X Hexachlorobenzene 25.9 SW06, SBLKO4 
2,4-Dinitrophenol 25.6 
n-Nitrosodiphenylamine 37.1 

14417Y bis92-Chlomisop)Ether 35.7 SB06-07, SBLK17 
Benzoic Acid 32.0 
Hexachlorocyclopent. 48.4 

NOTE: No hits for PCP under this calibration 

E. BLANKS (FORM 4) 
Blank fI'vve bssoc. Sarnvle(s1 Flanped CorrectionslComments 
ok 

F. SURROGATES (FORM 2) 
Associated Sarnule(s) Flawed 
Soil SD06 - only 1 usrrogate out of QC limits (none flagged) 

Prepared by Mindcn Hudak & Lynn Rogozinski 
Reviewed and Revised by Nancy Mount 
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G. MSIMSD (FORM 3) 
Sample # Comments 
none written on COC; not specified, therefore, lab did not run 

H. INTERNAL STANDARD (IS) AREA PERFORMANCE (FORM 8) 
ok 

Prepared by Minden Hudak & Lynn Rogozi~ki 
Reviewed and Revised by Nancy Mount 
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SDG: MK02 

PESTICIDESIPCBs 
A. HOLDING TIMES 

ok 

B. INSTRUMENT PERFORMANCE 
DDT retention time > 12 minutes 
DDT breakdown < 20 % 
Endrin breakdown < 20 % 
DBC retention time shift < 1.5 55 

C. CALIBRATION 
%RSD > 10% aldrin (12) 

endrin (9.5) 
DDT (12) 
DBC (?) 

(Qualify aldrin and DDT with "J" due to %RSD exceedence, per DOE requirements) 

. BLANKS 
ok 

E. COMPOUND IDENTIFICATION 
ok 

F. COMPOUND QUANTITATION 
ok 

G. SURROGATES 
DBC exceeded QC limits 24-150, at 293 % - flag all "hits" 

Pnpand by Minden Hudak & Lynn Rogozinski 
Reviewed and Revised by Nancy Mount 
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SDG: MK02 

NITROEXPLOSIVES 
A. BLANKS 

Sarn~le # Flae NN) 
ok 

B. INITIAL CALIBRATION (FORM 6) 
Min. Correlation Coefficient Sam~le # 
ok 

C. CONTINUING CALIBRATION (FORM 7) 
Sam~le # Comments 
ok , 

D. ACCURACY, PRECISION 
MSlMSD (Form 3) 
EXCEEDENCESfFLAGS: Sam~le # 
ok 

E. SURROGATES 
EXCEEDENCESIFLAGS: Comments 
ok 

Comments 

Comments 

Comments 

Prepared by Minden Hudak & Lynn Rogozinski 
Reviewed and Revised by Nancy Mount 
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SDG: MK02 

METALS 
HOLDING TIMES (CHAIN/SUMMARY TABLE) 
ok 

CALIBRATION 
ICP: Sample # Flaa (YIN) Comments 
ok 

AA: Sample # Flae NlN) Comments 
ok 

MERCURY: Sample # Flae N N  Comments 
ok 

INITIAL AND CONTINUING CALIBRATION VERIFICATION (FORM 2A) 
MERCURY: Sample # Comments 
ok 

OTHER METALS: Analvte Comments 
ok 

METHOD BLANKS (FORM 3) 
Blank # Comments 
ok 

EQUIPMENT BLANKS 
Blank # Comments 
ok 

LABORATORY CONTROL SAMPLES (FORM 7) 
h a l v t e  Comments 
ok 

Prepared by hiinden Hudak & Lynn Rogozinski 
Reviewed and Revised by Nancy Mount 



NASA Plum Brook SI 
Data Validation Checklist 
W.O. #40656128-004 

October 18, 1993 
Page 16 of 58 

SDG: MK03 

VOLATILE ORGANICS 
A. HOLDING TIMES (CHAINISUMMARY TABLE) 

ok 

I 

B. GS/MS TUNING (FORM 5) 
ok 

C. INITIAL CALIBRATION (FORM 6) 
RRFRLAGS: . 
ok 

%RSD/FLAGS: 
Lab File ID Comuounds - %RSD Assoc. Samules 
ok 

D. CONTINUING CALIBRATION (FORM 7) 
RRF/FLAGS : 
ok 

%D/FLAGS: 
Jab File ID Comuounds - %D Assoc. Samules 
G6269 Vinyl Acetate 37.6 EB070793, SSOI, SSOIRE, SSOZ, SS02RE, SS05-12, 

SSOSRE, SSOgRE, trip07693 1, VBLK80 

HI919 Acetone 60.4 SB09-12, trip0706932, SBl2MSlMSD 
2-Butanone(MEK) 45.4 

E. BLANKS (FORM 4) 
BianklComaound Assoc. Samule(s) Flagged CorrectionslComrnents 
Method Blank ToIuene (0.6J) SB09, SBlO, SB12 changed to non-detects 
(VBLK35) Chiorobenz (0.8J) SBll [SBlld > SQL & [BLKIadj 

F. SURROGATES (FORM 2) 
Soil SSO1, SSOIRE, SS02, SSOZRE - all analytes J for each sample (flag "hits' and non-detects wlJ 

G. MSIMSD (FORM 3) 
COC states "assumed QC" on sample MK-03-SB12, but not done for Volatiles 

H. INTERNAL STANDARD (IS) AREA PERFORMANCE (FORM 8) 
see attached 

Prepared by Mindcn Hudak & Lynn Rogozinski 
Reviewed and Revised by Nancy Mount 
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SDG: MK03 

SEMIVOLATILE ORGANICS 
A. HOLDING TIMES (CHAINISUMMARY TABLE) 

ok 

B. GSIMS TUNING (FORM 5) 
ok 

C. INITIAL CALIBRATION (FORM 6) 
, RRFIFLAGS: 
ok 

%RSD/FLAGS: 
,Instrument ID Compounds 
ok 

%RSD Assoc. Samples 

D. CONTINUING CALIBRATION (FORM 7) 
RRWFLAGS : 
ok 

%D/FLAGS: 
Lab File ID Comvounds - %D Assoc. Samples 
12608W Hexachlorocyclopent. 56.0 SS07-08,SS10-12,SB09-10,SB12,SB12MS/MSD, SBLK09 

Fluoranthene 27.3 flag "hits" for analytes exceeding "J", NDs "PJ" (did not 
Pyrene 33.9 flag since not >SO% except hexachloro which has not been 
Indeno(l,2,3cd)Pyrene 28.0 present 
Dibenz(a,h)Anthracene 27.3 
Benzo(g,h,i)Perylene 3 1.3 

14554X 2,6-Dinitrotoluene 27.1 SS01-02,SS05-06,SS09,SBll 
2,4-Dinitrophenol 43.8 -no hits for the contaminants 

except SSOl & SS02 have DNT 'J" 

14569X Benzoic Acid 43.8 SSOlDL 
4-Bromodi-phenylether 29.6 -no hits 

E. BLANKS (FORM 4) 
Blank n w e  Assoc. Sam~leM Flaeeed CorrectionslComments 
ok 

F. SURROGATES (FORM 2) 
Associated Sarn~le(s1 Flapped 
EB07,SS01DL,SS08,SS11,SBO9,SBl2,SB12MS only 1 surrogate out of QC limits - none flagged 

Prepared by Minden Hudak k Lynn Rogozinslri 
Reviewed and Revised by Nancy Mount 
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G. MSIMSD (FORM 3) 
Samle # Comments 
SB12 MSMSD %rec N-Nitrosodi-n-prop. (39, 34) lim= 41 

%rpd 1,2,4-Trichlorobenzene (24) lim= 38 

H. IN'ERNAL STANDARD (IS) AREA PERFORMANCE (FORM 8) 
ok 

Prepared by Minden Hudak & Lynn Rogozinski 
Reviewed and Revised by Nancy Mount 
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SDG: MK03 

HOLDING TIMES 
ok 

INSTRUMENT PERFORMANCE 
DDT retention time > 12 minutes 
DDT breakdown < 20 % 
Endrin breakdown < 20 % 
DBC retention time shift < 1.5 % 

CALIBRATION 
%RSD > 10% aldrin (14) 

endrin (16) 
DDT (35) 
DBC (?) 

(Qualify aldrin and DDT with "J" due to %RSD exceedence, per DOE requirements) 

BLANKS 
ok 

COMPOUND IDENTIFICATION 
ok 

COMPOUND QUANTITATION 
ok 

SURROGATES 
46 not given for SS1 & 2, but "matrix interference", flag all positive data ("hits") 

Prepared by Minden Hudak & Lynn Rogozinski 
Reviewed and Revised by Nancy Mount 
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SDG: MK03 

NITROEXPLOSIVES 
BLANKS 
Sample # Flae WIN) Comments 
SB09 hit for Trinitrotoluene No flag Sample > 5 x Method Blank 

INITIAL CALIBRATION (FORM 6) 
Min. Correlation Coefficient Sarn~le # Comments 
ok 

CONTINUING CALIBRATION (FORM 7) 
Sam~le  # Comments 
ok 

ACCURACY, PRECISION 
MSlMSD (Form 3) 
EXCEEDENCESIFLAGS: Sample # Comments 
ok 

SURROGATES 
EXCEEDENCESFLAGS: Comments 
Water 02EB070793 outside of QC limits 

Prepared by Minden Hudok & Lynn Rogozinslci 
Reviewed and Revised by Nancy Mount 
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SDG: MK03 

METALS 
HOLDING TIMES (CHAINISUMMARY TABLE) 
ok 

CALIBRATION 
ICP: Samole # Flag NM) Comments 
ok 

AA: Sam~le # Flag NIN) Comments 
ok 

MERCURY: Samole # Flag CIIN) Comments 
ok 

INITIAL AND CONTINUING CALIBRATION VERIFICATION (FORM 2A) 
MERCURY: Samole # Comments 
ok 

OTHER METALS: fialvte Comments 
ok 

METHOD BLANKS (FORM 3) 
Blank # Comments 
Method Blank Aluminum no flags - [sample] > 5 * blank] 

Calcium no flags - [sample] > 5 * blank] 

EQUIPMENT BLANKS 
Blank # Comments 
Equip Blank Iron (soil) no flags - [sample] > 5 * [blank] 

Lead no flags -[sample] > 5 * [blank] 
a 

LABORATORY CONTROL SAMPLES (FORM 7) 
Analvte Comments 
Samples 7877, 7878, 7879 run on ICP - reported as AA 

Prepared by Mindcn HuCk & L ~ M  Rogozinski 
Rcvicwcd and Rcviscd by Nancy Mount 
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SDG: MK04 

VOLATILE ORGANICS 
HOLDING TIMES (CHAINISUMMARY TABLE) 
ok 

GS/MS TUNING (FORM 5) 
ok 

INITIAL CALIBRATION (FORM 6) 
RRF/FLAGS i 
ok 

%RSD/FLAGS: 
Instrument ID Comvounds Assoc. Samules 
ok 

CONTINUING CALIBRATION (FORM 7) 
RRFIFLAGS: 
ok 

%D/FLAGS: 
Jab File ID Comvounds - %D Assoc. Samvles 
G6290 Chloroethane 31.0 SD08, SDlO, SS13-15, SB13-15, Trip0708931,Trip0708932 

Acetone 41.3 none > 50 %D, therefore flagged assoc. hits only 
2-Butanone 31.7 
Vinyl Acetate 31.2 
4-Methyl-2-Pentanone 35.3 
2-Hexanone 39.0 

Acetone 44.0 SD09, SS16, VBLK82 
Chloroform 25.6* none > 50%D, therefore flagged assoc. hits only 
1,2-Dichloropropane 26.1 * *are contractual limit requirements, lab should achieve 
Trichloroethene 27.1 
l,l,2-Trichloroethane 39.3 
Bromoform 27.7 

Chloromethane 40.9 SW07-10, VBLK09 
Bromornethane 40.4 no hits for any of these cpds 
Chloroethane 34.6 
Vinyl Acetate 41.5 

BLANKS (FORM 4) 
Blank lcorn~ound ~ s s o c .  Sarn~lek) Flaeeed Corrections/Comments 

Prepared by Mindcn Hudak & L ~ M  Rogozinski 
Reviewed and Revised by Nancy Mount 
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not specified on COC 

F. SURROGATES (FORM 2) 
SoiI/Water @xiat& Samule(d Flanned 
ok 

G. MSIMSD (FORM 3) 
none analyzed 

H. INTERNAL STANDARD (IS) AREA PERFORMANCE (FORM 8) 
ok 

Prepared by Minden Hudak & Lynn Rogozinslri 
Reviewed and Revised by Nancy Mount 
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SDG: MK04 

SEMNOLATILE ORGANICS 
HOLDING TIMES (CHAINISUMMARY TABLE) 
ok 

GSIMS TUNING (FORM 5) 
ok 

INITIAL CALIBRATION (FORM 6) 
RRFIFLAGS : 
ok 

%RSD/FLAGS : 
ok 

CONTINUING CALIBRATION (FORM 7) 
RRFIFLAGS : 
ok 

%DIFLAGS : 
Lab File ID Com~ounds - %D Assoc. Samples 
14586X Benzo(g,h,i)Perylene 26.8 SB 13-15 hits for Benzoperylene 

Benzoic Acid 50.8 SD08-10, SS13-16, SB13-15, SBLK09 
Benzoic acid has been reported as being present in sample 
SD09, therefore flag for this excedence in assoc. samples 

BLANKS (FORM 4) 
Blank /Type Assoc. Sam~le(s) Flaeeed CorrectionslComments 
ok 

SURROGATES (FORM 2) 
&ociated Sarn~le(s> Flagged 
SWlO - only 1 sumgate out of QC limits none flagged 

MSIMSD (FORM 3) 
Sam~le  # Comments 
none analyzed - not specified on COC 

INTERNAL STANDARD (IS) AREA PERFORMANCE (FORM 8) 
ok 

Prepared by Minden Hudak k Lynn Rogozinski 
Reviewed and Revised by Nancy Mount 
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SDG: MK04 

NONE ANALYZED IN MK04 

Prtprrcd by Mindcn Hudak & Lynn Rogozinslci 
Reviewed and Revised by Nancy Mount 
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SDG: MK04 

BLANKS 
Samde _# Flae NM) Comments - 
ok 

INITLAL CALIBRATION (FORM 6) 
ok 

CONTINUING CALIBRATION (FORM 7) 
ok 

ACCURACY, PRECISION 
MSIMSD (Form 3) 
Sam~le # Comments 
ok 

SURROGATES 
SoilIWater Sam~le # Comments 
ok 

-pared by Minden Hudrk & Lynn Rogozinslri 
Reviewed and Revised by Nancy Mounl 
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SDG: m 0 4  

METALS 
HOLDING TIMES (CHAINISUMMARY TABLE) 
ok 

CALIBRATION 
ICP: S a m ~ l e  # Flag (YIN) Comments 
ok 

A A: S a m ~ l e  # Flae (YIN) Comments 
ok 

MERCURY: SamDle #lag (YIN) Comments 
ok 

INITIAL AND CONTINUING CALIBRATION VERIFICATION (FORM 2A) 
MERCURY: S a m ~ l e  # Flag (YIN) Comments 
ok 

OTHER METALS: Analvte Comments 
ok 

METHOD BLANKS (FORM 3) 
BlankICom~ound Assoc. Sam~leh)  Flag&- Comments 
ok 

EQUIPMENT BLANKS 
BlanklCom~ound Assoc. Sam~le(s) Flaeeed Comments 
none analyzed 

LABORATORY CONTROL SAMPLES (FORM 7) 
ok 

Prepared by Minden Hudak & Lynn Rogozinski 
Reviewed and Revised by Nancy Mount 
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SDG: m05 

VOLATILE ORGANICS 
A. HOLDING TIMES (CHAINISUMMARY TABLE) 

none 

B. G S f M S  TUNING (FORM 5 )  
none 

C. INITIAL CALIBRATION (FORM 6) 
RRFIFLAG S': 
none 

% RSDIFLAGS : 
Instrument ID Com~ounds bssoc. Sam~les 
none 

D. CONTINUING CALIBRATION (FORM 7) 
RRFIFLAGS : 
none 

%D/FLAGS: 
Lab File ID Comuounds - %D Assoc. Samules 
L488 1 Vinyl Acetate 45.1 S W 1 1 0 ,  S W 1 2 0 ,  SW 1 3 0 ,  SW14, SWlS, 

trip0712932, trip0712933, VBLK45 

E. BLANKS (FORM 4) 
BlanklComuound Assoc. Samule[s) Flagged Corrections/Comments 
Method BlankIMeth Chloride (0.4) SD14,SDlS,SW 12(S) corrected to non-detect 
(VBLK83) SWI I (S),SW 13(S),04EB,SBl6-17,TB no change 

F. . SURROGATES (FORM 2) 
Soillwater Associated Sam~le(s) Flaeeed 
none 

G. MSIMSD (FORM 3) 
none analyzed - more than 20 samples have been analyzed since MK03 wlout a MSlMSD - not specified on COC 

H. INTERNAL STANDARD (IS) AREA PERFORMANCE (FORM 8) 
none 

Prepared by Minden Hudak k Lynn Rogozinslri 
Reviewed and Revised by Nancy Mount 
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SDG: 

SEMIVOLATILE ORGANICS 
HOLDING TIMES (CHAINISUMMARY TABLE) 
none 

GS/MS TUNING (FORM 5) 
none 

INITIAL CALIBRATION (FORM 6) 
RRWFLAGS : 
none 

96 RSDIFLAGS : 
Jnstrument ID Compounds - %RSD 
150Z Hexachlorocyclopentadiene 34.6 

CONTINUING CALIBRATION (FORM 7) 
RRFIFLAGS : 
none 

% DIFLAGS : 
Comuounds 

14602X 4-Nitrophenol 

149892 2,4-Dinitrophenol 

BLANKS (FORM 4) 

%I2 - Ass 

Assoc. Samules 
SWll(W),SW12(W),SW13(W),SW14-15,04EB 

oc. Samul 

Blank ITme Assoc. Sarnvle(s) Flagea 
none 

SURROGATES (FORM 2) 
Associated Samule(s) Fla~eed 
04EB - only 1 surrogate out of QC limits - none flagged 

MS/MSD (FORM 3) 
none analyzed since MK03 

INTERNAL STANDARD (IS) AREA PERFORMANCE (FORM 8) 
none 

Prepared by Minden Hudak k L ~ M  Rogozinski 
Reviewed and Revised by Nancy Mount 
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SDG: MKOS 

NONE ANALYZED IN MK05 

Prepared by Minden Hudak k Lynn Rogozinski 
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SDG: W O S  

NITR0EXPLOSIVES 
A. BLANKS 

S a m ~ l e  # Flae NIN) Comments 
none 

B. INITIAL CALIBRATION (FORM 6) 
none 

C. CONTINUING CALIBRATION (FORM 7) 
none 

D. ACCURACY, PRECISION 
MSJMSD (Form 3) 
none 

E. SURROGATES 
Water Method Blank, SW13-15, 03EB071293 / ~ l *  

Prepared by Minden Hudak & Lynn Rogozinski 
Reviewed and Revised by Nancy Mount 
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SDG: MK05 

METALS 
A. HOLDING TIMES (CHAINISUMMARY TABLE) 

none 
. . 

B. CALIBRATION 
ICP: Sam~le  # F l a ~  ( Y / N  Comments 
none 

AA: 
none 

Sam~le  # Flag (YIW Comments 

MERCURY: Sample # Flag (YIN) Comments 
none 

D. INITIAL AND CONTINUING CALIBRATION VERIFICATION (FORM 2A) 
MERCURY: Sam~le  # Flag (Y/W Comments 
none 

OTHER METALS : Analvte 
ok 

Comments 

E. METHOD BLANKS (FORM 3) 
BlanklCom~ound Assoc. Sam~lels) Flawed Comments 
none 

F. EQUIPMENT BLANKS 
BlanklCom~ound Assoc. SampleM Flamed Comments 
03EB07 1293 (SB)/Lead none flagged [sample] > 5 * blank] 

G. LABORATORY CONTROL SAMPLES (FORM 7) 
none 

F'rcpared by Minden Hudak k Lynn Rogozinslri 
Reviewed and Revised by Nancy Mount 
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SDG: m 0 6  

VOLATILE ORGANICS 
HOLDING TIMES (CHAINISUMMARY TABLE) 
ok 

GSIMS TUNING (FORM 5) 
ok 

INITIAL CALIBRATION (FORM 6) 
RRF: 
ok 

%RSD: 
Jnstrument TD Com~ounds Assoc. Sam~les 
ok 

CONTINUING CALIBRATION (FORM 7) 
RRF: 
ok 

%D: 
Cab File ID Comoounds - %D Assoc. Sam~les 
L488 1 Vinyl Acetate 45.1 EB0715,SW16- 

20,Trip071493 l,Trip0714932,SW20MS/MSD 

BLANKS (FORM 4) 
BlanklCom~ound Assoc. Sam~le(s) Flae~ed Corrections/Comments 
ok 

SURROGATES (FORM 2) 
Soillwater Associated Samolels) Flaceed 
ok 

MS/MSD (FORM 3) 
ok 

INTERNAL STANDARD (IS) AREA PERFORMANCE (FORM 8) 
ok 

Pnprrcd by Minden Hudak k Lynn Rogozinski 
Reviewed and Revised by Nancy Mount 
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SDG: MK06 

HOLDING TIMES (CHAINKUMMARY TABLE) 
ok 

GSIMS TUNING (FORM 5) 
ok 

INlTIAL CALIBRATION (FORM 6) 
RRF: 
ok 

%RSD: 
Jnstrument ID Com~ounds Assoc. Samples 
ok 

CONTINUING CALIBRATION (FORM 7) 
RRF: 
ok 

%D: 
Lab File ID 
14542Y 

14675Y 

Com~ounds 
Benzyl Alcohol 
Benzoic Acid 
2,4-Dinitrophenol 
Indeno(l,2,3cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g ,h,i)perylene 

Benzyl Alcohol 
bis(2-Ch1oroisopr)Eth 
Benzoic Acid 
2-Methylnapthelene 
Hexachlorocyclopent . 

RD - Assoc. Samples 
25.6 SD07,SD19, SBLK23 
50.7 historically present & > 50 %D, therefore flag "U" as "UJ" 
28.0 
37.0 
32.5 
63.3 

38.6 SD20MS, SDZOMSD, SD16 
25.6 no hits for these assoc. samples 
30.7 
26.9 
40.3 

BLANKS (FORM 4) 
BlanklComuound Assoc. Sample(s) Flawed CorrectionslComments 
Method Blank Di-n-Butylphthal(47) SD20, SD20MS, SD20MSD 
(SB-1 Bis(2-Ethylhexyl)Phthal(850) SD16,SD17,SD18,SD19,SD20,SD07 corrected to non-detect 

SD19contaiac.d Napthalene, as did equipment blank taken at end of the day, therefore not applicable 

SURROGATES (FORM 2) 
SWl6,SDZOMS - only 1 surrogate out of QC limits - none flagged 

Prepared by Mindcn Hudrk & Lynn Rogotinski 
Revicwcd md Rcvired by Nancy Mount 
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G. MS/MSD (FORM 3) 
Sam~le # Cornmen ts 
SD20 MSMSD %REC Phenol (1081108) lim=90 

4-Chloro-3-methylphenol(1181124) lim= 103 
4-Nitrophenol (1381142) lim= 1 14 
2.4-Dinitrotolueae (1 1411 16) lim= 89 
PentachIoropheaol(1441138) lim= 109 

SD20 MSD %RPD PentachIoropheaol(79) lim= 103 

H. INTERNAL STANDARD (IS) AREA PERFORMANCE (FORM 8) 
ok 

Prepand by Minden Hudak & Lynn Rogozinski 
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SDG: MK06 

HOLDING TIMES 
ok 

INSTRUMENT PERFORMANCE 
DDT retention time > 12 minutes 
DDT breakdown < 20% 
Endrin breakdown < 20% 
DBC retention time shift < 1.5 % 

CALIBRATION 
%RSD > 10% aldrin (12) 

endrin (9.4) 
DDT (41) 
DBC (?) 

BLANKS 
ok 

COMPOUND IDENTIFICATION 
ok 

COMPOUND QUANTITATION 
ok 

SURROGATES 
ok 

Prepared by Mindcn Hudak & Lynn Rogozinski 
Reviewed m d  Rcvi~ed by Nancy Mount 
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SDG: MK06 

NITRoEXPmsnTES 
A. BLANKS 

Samle  # Comments 
SD07 hit for Methyl-2,4,6-trinitrophenylnitramine [sample] >S*[method blank] - none flagged 

B. INITIAL CALIBRATION (FORM 6) 
ok 

C. CONTINUING CALIBRATION (FORM 7) 
VIAL #1 - HMX = 48.9 % 
V W 1 1 - H M X  = 26.6% only samples ran after 7/22, 7 5 9  ok, from 7/21, 12:29 to 7/22, 7 5 9  flag 'hits" J. If 

96D > 2 x lim(30%), flag 'U"s as "UJ" 

D. ACCURACY, PRECISION 
MSIMSD (Form 3) 
WATER - SW20 MSIMSD: %REC Octahydro-1,3,5,7-tet(l), Hexahydro-1,3,5-trini(2), m-Dinitrobenzene, 

Nitrobenzene, Methyl-2,4,6-trinitro(3), 2,4,6-Trinitrotoluene, 2,4- 
Dinitrotoluene, 2,6-Dinitrotoluene, 2-Nitrotoluene, 4-nitrotoluene, 3- 
Nitrotoluene 
- all limits low for %REC 

% W D  Nitrobenzene (27) lim= 20 

E. SURROGATES 
Water Surrogates out of QC limits for Method Blank, EB0715, SW16-20, SW20 MSIMSD 

Repand  by Mindcn Hudak k Lynn Rogozinski 
Reviewed and Revised by Nancy Mount 
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SDG: MK06 

HOLDING TIMES (CHAINISUMMARY TABLE) 
VIOLATIONSIFLAGS : 
ok 

CALIBRATION 
ICP: Sam~le  # Fiae (YIN) Comments 
ok 

AA: Sam~le  _it Flag ( Y / N  ,Q!UEG& 
ok ' 

MERCURY: Sam~le  # Flap (Y/M Comments 
ok 

INITIAL AND CONTINUING CALIBRATION VERIFICATION (FORM 2A) 
MERCURY: Sam~le  # Flag (YIN) Comments 
ok 

OTHER METALS: Analvte Comments 
Cadmium CCV 7th-14th SD07, SD16-20 ->BJ, estimated result below CRDL 

METHOD BLANKS (FORM 3) 
BlanklComoound Assoc. Sam~le(s) Flaeped Comments 
ok 

EQUIPMENT BLANKS 
BlanklComoound ,4ssoc. Samole(s) Flaeeed Comments 
04EB071593 (SD)ILead none flagged [sample] > 5 * [blank] 

LABORATORY CONTROL SAMPLES (FORM 7) 
ok 

Prepared by Minden Hudak k Lynn Rogozinski 
Reviewed and Revised by Nancy Mount 
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SDG: W 0 7  

VOLATILE ORGANICS 
HOLDING TIMES (CHAIN/SUMMARY TABLE) 
ok 

GSIMS TUNING (FORM 5) 
ok 

INITIAL CALIBRATION (FORM 6) 
RRF: 
ok 

%RSD: 
Jnstrument ID Com~ounds Assoc. Samples 
ok 

CONTINUING CALIBRATION (FORM 7) 
RRF: 
ok 

Lab File ID Com~ounds 
K6162 Chloroethane 

Assoc. Samples 
FB071693. MW09-15, TB0714931,2, 3, MW09 MSlMSD 

Acetone 38.2 No "hits" in any assoc samples for analytes exceeding ZD 
Carbon tet 27.8 

BLANKS (FORM 4) 
BlanklComwund Assoc. Samplefs) Flagged 
Trip BlankIToluene (0.6) MWO9-14 Corrected to nondetect 
MK-05-07TB07 1693 
(apply to all, since cannot correlate to samples on COC) 

SURROGATES (FORM 2) 
SoillWater Associated Sarn~leM Flagzed 
ok 

MSIMSD (FORM 3) 
ak 

INTERNAL STANDARD (IS) AREA PERFORMANCE (FORM 8) 
ok 

Prepared by Minden Hudak 6 L ~ M  Rogozinslri 
Reviewed and Revised by Nancy Mount 
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SDG: MK07 

SEMIVOLATILE ORGANICS 
HOLDING TIMES (CHAINISUMMARY TABLE) 
ok 

GSIMS TUNING ('FORM 5) 
ok 

INITIAL CALIBRATION (FORM 6) 
RRF: 
ok 

Instrument ID Com~ounds 
1181V 4-Chloroaniline 

Assoc. Sam~les 
MW09-12, MW14, 15, MW09 MSIMSD, SBLK12 

2-Nitroaniline no "hits" in any associated samples for analytes exceeding %D 

CONTINUING CALIBRATION (FORM 7) 
RRF : 
none - run only initial calibration 

%D 
Lab Fileom~ounds Assoc. Samples 
ok 

BLANKS (FORM 4) 
ok 

SURROGATES (FORM 2) 
m c i a t e d  Sarn~le(s> Flaeeed 
SBLK12 S1(30), S2(31) No "hits" in any samples, except for SBLK at 27 for DEHP, which is in the same 

fraction (BaseMewtral) as S1 & S2. Flag all BaseMeutral results for SBLK with "J", 
including NDs. However, no impact, since no sample hits. 

MSIMSD (FORM 3) 
VIOLATIONSIFLAGS : 
S a m ~ l e  # Comments 
MW09 MS %REC 4-Chloro-3-methylphenol 
MW09MSD %REC 4-Chloro-3-methylphenol 

2,4-DinitrotoIuene 

%RPD 1 4-Dichlorobenzene 
1,2,4-Trichlorobemne no impact on data, snce bias is high and no sample "hits" 

Prepared by Minden Hudak & Lynn Rogotinski 
Reviewed and Revised by Nancy Mount 
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H. INTERNAL STANDARD (IS) AREA PERFORMANCE (FORM 8) 
ok 

Prepared by Minden Hudrk & Lynn Rogozinski 
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NASA Plum Brook SI 
Data Validation Checklist 

W.O. #4065-6128-004 
October 18, 1993 

Page 43 of 58 

SDG: MK07 

PESTICIDESlPCBs 
A. HOLDING TIMES 

ok 
I 

B. INSTRUMENT PERFORMANCE 
DDT ntention time > 12 minutes 
DDT breakdown < 20 46 
Endrin breakdown C 20% 
DBC retention time shift < 1.5 % 

C. CALIBRATION 
%RSD > 10% aldrin (12) 

endrin (9.4) 
DDT (41) 
DBC (?) 

(Qualify aldrin and DDT with "J' due to %RSD exceedence, per DOE requirements) 

7. BLANKS 
PBLK03 endosulfan sulfate at 2.1J (soil), soil hits in SD18 & SD19 
- only qualify SD19 as nondetect and raise to PQL = 11 

E. COMPOUND IDENTIFICATION 
ok 

F. COMPOUND QUANTITATION 
ok 

G. SURROGATES 
ok 

Prepared by Minden Hudak & Lynn Rogozinski 
Reviewed and Reviacd by Nancy Mount 
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SDG: m 0 7  

NITROEXPLOSIVES 
A. BLANKS 

S l m l e  # 
ok 

Comments 

B. INlTIAL CALIBRATION (FORM 6) 
ok 

C. CONTINUING CALIBRATION (FORM 7) 
ok 

D. ACCURACY, PRECISION 
MSIMSD (Form 3) 
WATER - MW09 MS: %REC Octahydro-1,3,5,7-tet(l), Hexahydro-1,3,5-trini(2). sym-Trinitrobenzene, 

m-Dinitrobenzene, Nitrobenzene, Methyl-2,4,6-trinitro(3). 2,4,6- 
Trinitrotoluene, 2,4-Dinitrotoluene, 2,6-Dinitrotoluene, 2-Nitrotoluene, 4- 
nitrotoluene, 
3-Nitrotoluene 

MW09 MSD: %REC Octahydro-1,3,5,7-tet(l), Hexahydro-1,3 ,5-trini(2), m-Dinitrobenzene, 
Nitrobenzene, Methyl-2,4,6-trinitro(3) 

% W D  sym-Trinitrobemne, Nitrobenzene 
E. SURROGATES 

Water Surrogates out of QC limits for Method Blank, MWOgMS, MW10-12, MW14-15 
- flag all sample results (for exceedences) including NDs with "J" (&UJ) & note possible low recovery of analytes of 
interest; quantitation level for NDs "estimated. ' 

Prepared by Minden Hu&k k Lynn Rogozinski 
Reviewed and Revised by  Nancy Mount 
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SDG: m 0 7  

HOLDING TIMES (CHAINISUMMARY TABLE) 
ok 

CALIBRATION 
ICP: Sam~le # F l a g w  Comments 
ok 

AA: a l e  # Flag (YIN) Comments 
ok 

MERCURY: Sam~le # Flag (YIN) Comments 
ok 

INITIAL AND CONTINUING CALIBRATION VERIFICATION (FORM 2A) 
MERCURY: Sam~le # Flag (YIM Comments 
ok 

OTHER METALS : Analvte Comments 
ok 

METHOD BLANKS (FORM 3) 
BlanklComwund Assoc. Sam~le(s) Flageed Comments 
ok 

EQUIPMENT BLANKS 
BlanklCom~ound Assoc. Sam~le(s) Flaeeed Comments 
none analyzed 

LABORATORY CONTROL SAMPLES (FORM 7) 
ok 

Prepared by Minden Hudak & Lynn Rogozinski 
Reviewed and Revised by Nancy Mount 
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SDG: m08 

VOLATILE ORGANICS 
HOLDING TIMES (CHAINISUMMARY TABLE) 
ok 

GSJMS TUNING (FORM 5) 
ok 

INITIAL CALIBRATION (FORM 6) 
RRF: 
ok 

%RSD 
Jnstrument C O ~ D O U ~ ~ S  Assoc. Samoles 
ok 

CONTINUING CALIBRATION (FORM 7) 
RRF: 
ok 

%D: 
Lab File ID Com~ounds - %D Assoc. Sam~les 
G6365 Trichloroethene 37.8 SD21,22, SD22 MSIMSD, SS23-31 

1,1,2,2-Tetrachloroeth 40.6 SS3 1 flagged for trichloroethane, only 

K6209 Acetone 45.1 SW21, MW16, SW22, ITMWO1, TB0719931.2, 3 , 
Chloroethane 46.2 SW22 MSlMSD 
Bromomethane 26.6 
1,2-Dichloroethane 39.3 

BLANKS (FORM 4) 
BlanklCombound A- CorrectionslComment~ 
ok 

SURROGATES (FORM 2) 
SoilMrater Associated Sarnvle(s) Flaeeed 
ok 

MSIMSD (FORM 3) 
ok 

INTERNAL STANDARD (IS) AREA PERFORMANCE (FORM 8) 
ok 

Prepared by Minden Hudak k L ~ M  Rogozinski 
Reviewed and Revised by Nancy Mount 
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SEMIVOLATILE ORGANICS 
HOLDING TIMES (CHAINiSUMMARY TABLE) 

GSIMS TUNING (FORM 5) 
ok 

INITIAL CALIBRATION (FORM 6) 
RRF : 
ok 

%RSD: 
Jab File ID Comuounds %RSD 
ISOV Benzyl alcohol 33.7 

CONTINUING CALIBRATION (FORM 7) 
RRF: 
ok 

%D: 
Jab File ID 
14564Y 

14580Y 

14612Y 

Comuounds 
2,4-Dinitrophenol 
Indeno(l,2,3-cd)pyrene 
Dibenz(a, h)anthracene 
Benzo(g ,h, i)perylene 

Benzoic acid 
Hexachlorocyclopent 
2,4-Dinitrophenol 
Indeno(l,2,3cd)pyrene 
Dibenz(a,h)anthracene 
Bem(g  ,h,i)perylene 

B e m i c  acid 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benu>(g ,h,i)perylene 

Assoc. Samoles 
SD2 1, 22, SS27-29 
not detected & not a site cpd 

Assoc. Sam~les 
SW21, 22, SW22 MSIMSD, SS23, SS25, ITMWO1, 
MW16, SBLK26 

SS24, SS26, SD22 MSIMSD 

NOTE: flag NDs with J -> 'UJ' since site cpd if >SO% 

BLANKS (FORM 4) 
,Blank/Com~ound Assoc. Samule(s) Flaneed Corrections/Comments 

Prepared by Minden Hudak & Lynn Rogozinski 
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F. SURROGATES (FORM 2) 
Associated Sam~le(s) Flag@ 
MW16 S4(1), S5(2), S6(6) all phenol fraction, flag acids 
MW16re S4(1), SS(1) both phenol fmction, flag phenols 
lTMW01 and SW21 - 1 surrogate out of QC limits, no results flagged 
SS27 - 1 surrogate out of QC limits, no results flagged 

G. MS/MSD (FORM 3) 
Sam~le # Comments 

, SW22 MSIMSD %REC 4-Chloro-3-methylphenol 
2,4-Dinitrotoluene 

SD22 MSIMSD %REC Phenol 
4-Chloro-3-methylphenol 
4-Nitrophenol 

H. INTERNAL STANDARD (IS) AREA PERFORMANCE (FORM 8) 
ok 

Prepared by Minden Hudak & Lynn Rogozinski 
Reviewed md Revired by Nancy Mount 
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SDG: M O 8  

HOLDING TIMES 
ok 

INSTRUMENT PERFORMANCE 
DDT retention time > 12 minutes 
DDT breakdown < 20 % 
Endrin breakdown < 20 % 
DBC retention time shift < 1.5 % 

CALIBRATION 
%RSD > 10% aldrin (7.2) 

endrin (8.0) 
DDT (6.7) 
DBC (3.1) 

BLANKS 
ok 

COMPOUND IDENTIFICATION 
ok 

COMPOUND QUANTITATION 
ok 

SURROGATES 
ok 

prepared by Mindcn Hudak & Lynn Rogodnrki 
Reviewed and Revised by Nancy Mount 
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SDG: W O S  

NITROExPLOSIVES 
A. BLANKS 

Sam~le  # 
ok 

Comments 

B. INITIAL CALIBRATION (FORM 6) 
ok 

D. ACCURACY, PRECISION 
MSIMSD (Form 3) 
WATER - SW22 MS: %REC Octahydro-1,3,5,7-tet(l), Hexahydro-1,3,5-trini(2), sym-Trinitrobenzene, 

m-Dinitrobenzene, Nitrobenzene, Methyl-2,4,6-trinitro(3), 2,4,6- 
Trinitrotoluene, 2,4-Dinitrotoluene, 2,6-Dinitrotoluene, 2-Nitrotoluene, 4- 
nitrotoluene, 
3-Nitrotoluene 

SW22 MSD: ZREC Octahydro-1,3,5,7-tet(l), Hexahydro-1,3,5-trini(2), sym-Trinitrobenzene, 
m-Dinitrobenzene, Nitrobenzene, Methyl-2,4,6-trinitro(3). 2,4,6- 
Trinitrotoluene, 2,4-Dinitrotoluene, 2,6-Dinitrotoluene, 2-Nitrotoluene, 4- 
nitrotoluene, 
3-Nitrotoluene 

SOIL - SD22 MSD: %REC Nitrobenzene 

E. SURROGATES 
EXCEEDENCES:S~~DI~ #/Comments 
Water Surrogates out of QC limits for Method Blank, lTMWO1, SW21-22, SW22 MSIMSD, MW16 
- all low, flag all assoc samples with 'J", inc NDs 

&pared by Minden Hudak & Lynn Rogoilhclri 
Reviewed and Revised by Nancy Mount 
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SDG: M K O B  

METALS 
HOLDING TIMES (CHAINISUMMARY TABLE) 
ok 

CALIBRATION 
ICP: Sample # Flag (Y/N) Comments 
ok 

AA: Sam~le  # Flag (YIN Comments 
. ok 

MERCURY: Sam~le  # F-N Comments 
ok 

INITIAL AND CONTINUING CALIBRATION VERIFICATION (FORM 2A) 
MERCURY: Sam~le  # Flae (Y/N) Comments 
ok 

OTHER METALS: Analyte Comments 
ok 

METHOD BLANKS (FORM 3) 
BlanklComvound Assoc. Sam~lets) Flaeeed Comments 
ok 

EQUIPMENT BLANKS 
BlanklCom~ound Assoc. Samvlets) Flaeeed Comments 
none analyzed 

LABORATORY CONTROL SAMPLES (FORM 7) 
ok 

Prepared by Mindcn Hudak & Lynn Rogozinski 
Reviewed and Revised by Nancy Mount 
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SDG: MK09 

VOLATILE ORGANICS 
A. HOLDING TIMES (CHAINISUMMARY TABLE) 

ok 

' B. GS/MS TUNING (FORM 5 )  
ok 

C. INITIAL CALIBRATION (FORM 6) 
RRF: 
ok 

ZRSD: 
Jnstrument ID Comuounds Assoc. Samples 
ok 

D. CONTINUING CALIBRATION (FORM 7) 
RRF: 
ok 

AD: 
Lab File ID Compounds - %D 
H2082 Carbon Disulfide 27.5 

2-Butanone 30.2 

HZ102 Acetone 40.6 
Carbon Disulfide 31.8 

K6274 Chloromethane 27.1 
Bromomethane 30.4 
Chloroethane 48.2 
Vinyl Acetate 31.4 
4-Methyl-2-Pentanone 38.5 
2-Hexanone 38.4 

Assoc. Samples 
SS34-36, VBLK45 

U031  Chloromethane 40.2 EBRAOI , FB0272193 1-2, FB072293, MW20, MW22, ' 

Chloroethane 54.0 MW23, TB072193, TB0721932, MW20MS/MSD, 
Vinyl Acetate 33.4 VBLK22 

E. BLANKS (FORM 4) 
$lanklCom~ound Assoc. Sam~le(s1 Flae~ed CorrectionslComments 
VBLK45 Toluene (1n none [sample] > SQL & [blankladj 

Chloroben (lJ) none 

Prepared by Minden Hudak & Lynn Rogozinski 
Reviewed and Revised by Nancy Mount 



NASA Plum Brook SI 
Data Validation Checklist 

W.O. #4065-6128-004 
October 18, 1993 

Page 53 of 58 

VBLS46 Toluene (0.7J) none 
Chloroben (lJ) none 

[sample] > SQL & [blank)ad 
[sample] > SQL & blanklad 

F. SURROGATES (FORM 2) 
@sociated Sam~leh) Flaneed 
MW20 S l 4 2  (lim=88-117) 
MW2O MS S1=55 
MW20 MSD S1-59 
SS35 S1=120 
SS35R.E S1-118 

G. MSIMSD (FORM 3) 
MW20MS High level Toluene in sample gave low MS recovery on MW20. Lab ran MW20DL spike and all 

within limits. 

H. INTERNAL STANDARD (IS) AREA PERFORMANCE (FORM 8) 
ok 

Prepared by Minden Hudak & Lynn Rogozinsk 
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SDG: m09 

SEMIVOLATILE ORGANICS 
A. HOLDING TIMES (CHAINISUMMARY TABLE) 

ok 

B. GSIMS TUNING (FORM 5) 
ok 

C. INlTIAL CALIBRATION (FORM 6) 
RRF : 
ok 

96RSD: 
Jnstrument ID Comvounds 
ok 

Assoc. Sam~les 

D. CONTINUING CALIBRATION (FORM 7) 
RRF: 
ok 

Lab File ID Comvounds 
14580Y Benzoic Acid 

Assoc. Sam~les 
EBRAO1, MW17, MW19, MW20, MW24, MW20MSlMSD 

Hexachlorocyclopentadiene 
2,4-Dinitrophenol 
Indeno(l,2,3-cd)pyrene 
DibenNa, h)anthracene 
Benzo(g ,h,i)perylene 
2,4,6-Tribromophenol 

14612Y Benzoic acid MW20DL 
Indeno(l,2,3d)pyrene 
Dibenz(a,h)anthracene 
Benu>(g,h,i)perylene 
2,4,6-Tribromophenol 

E. BLANKS (FORM 4) 
BlanklComwund bssoc. Sam~le(s) Flaeeed ConectionslComment$ 
ok 

F. SURROGATES (FORM 2) 
A - 
MWZODL, SS36DL - surrogates diluted out 
EBRAOI, MW17, MW24 - 1 surrogate out of QC, no results flagged 

Prepared by Minden Hu&k & Lynn Rogozinsk 
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G. MSlMSD (FORM 3) 
Sam~le # Comments 
MW20 MS %REC 4-Chloro-3-methylphenol 

Pentschlorophenol 
MW2O MSD %REC Pentachlofophenol 

4-Chloro-3-methylphenol 
. . 4-Nitrophenol 

MW20 M S D  %RPD 1,4-Dichlorobenzene 
1,2,4-Trichlorobe~lzene 

H. IN'I'ERNAL STANDARD (IS) AREA PERFORMANCE (FORM 8) 
ok 

Prepared by Minden Hudak k Lynn Rogozimki 
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SDG: MK09 

HOLDING TIMES 
ok 

INSTRUMENT PERFORMANCE 
DDT retention time > 12 minutes 
DDT breakdown < 20% 
Endrin breakdown < 20% 
DBC retention time shift C 1.5% 

CALIBRATION 
%RSD > 10% aldrin (7.2) 

endrin (8.0) 
DDT (6.7) 
DBC (3.1) 

BLANKS 
PBLK17 endosulfan sulfate at 0.3J, 
- only qualify MW24 hit as non-detect (not present) 

COMPOUND IDENTIFICATION 
ok 

COMPOUND QUANTITATION 
ok 

SURROGATES 
ok 

Prepared by Mindcn Hudak & LYM Rogainski 
Reviewed and Revised by Nancy Moun~ 
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SDG: MK09 

NITROEXPLOSIVES 
A. BLANKS 

Sam~le  # 
ok 

Comments 

B. INI'I7AL CALIBRATION (FORM 6) 
ok 

C. CONTINUING CALIBRATION (FORM 7) 
, ok 

D. ACCURACY, PRECISION 
MSIMSD (Form 3) 
WATER - MW20 MS: %REC Octahydro-1,3,5,7-tet(l), Hexahydro-1,3,5-trini(2), sym-Trinitrobenzene, 

m-Dinitrobenzene, Nitrobenzene, Methyl-2,4,6-trinitr0(3), 
2,4,6-Trinitrotoluene, 2,4-Dinitrotoluene, 2,6-Dinitrotoluene, 2-Nitrotoluene, 
4-nitrotoluene, 3-Nitrotoluene 

MW20 MSD: %REC Octahydro-1,3,5,7-tet(l), Hexahydro-1,3,5-trini(2), sym-Trinitrobentene, 
m-Dinitrobenzene, Nitrobenzene, Methyl-2,4,6-trinitro(3), 
2,4,6-Trinitrotoluene, 2.4-Dinitrotoluene, 2,6-Dinitrotoluene, ZNitrotoluene, 
4-nitrotoluene, 3-Nitrotoluene 

E. SURROGATES 
EXCEEDENCES :- 
Water Surrogates out of QC limits for Method Blank, EBRAO1, MW17, MW19, MW20, MW20 MSIMSD, MW24 

Prepared by Minden Hudak & L ~ M  Rogozi~ki 
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SDG: MK09 

METALS 
HOLDING TIMES (CHAIN/SUMMARY TABLE) 
ok 

CALIBRATION 
ICP : s a m ~ l e  # Flag (YIN Comments 
ok 

AA: Sample # Flag (Y/N) Comments 
ok 

MERCURY: Sam~le # Flae (YIN Comments 
ok 

INITIAL AND CONTINUING CALIBRATION VERIFICATION (FORM 2A) 
MERCURY: ample Flae (YIN Comments 
ok 

OTHER METALS: Analvte comments 
ok 

METHOD BLANKS (FORM 3) 
BlanklComvound Assoc. Samole(s) Flageed Comments 
ok 

EQUIPMENT BLANKS 
BlanklCom~ound Assoc. Sam~le(s1 Flapeed Comments 
ok 

LABORATORY CONTROL SAMPLES (FORM 7) 
ok 

Prepared by Mindcn Hudak B Lynn Rogozinski 
Reviewed and Revired by Nancy Mount 



MORRISON KNUDSEN CORP. 
ENVIROWTK SERVICES GROUP SOIL BOREHOLE LOG 

S H n T l o F 1  

BmaE MY09 W E R :  

fROJECT: PLUY BRWK S I  

EXCAVATION WTHIlRlZATlON NO*: 

DATE START: 6/29/93 I FINISHED: 6/29/93 

ELEVATION: 1 CO(RD1NATES: 

k 
V) V) 

3 5  
7 U 

0-1 ' SILTY CLAY * PMRLY GRADED* NO GRAVEL rn 
DARK BROWN* TRACE SAND* TRACE ORGANICS 

AUG~RED TO 15' 

TERMINATION e 15' - 
- 
- 
- 
- 
- - 

- 
I 

I 
I 

LOCAT ID4 : SANDUSKY 1 OH I0 

1 ' 1 5 '  SILTY CLAY, POORLY SORTED* NO GRAVEL* - 
BROWN* TRACE SAND - 

- 
- 
- 
- 
- 

9' ENCOUNTERED VATER - 
- 
- 
- 
- 
- 

I I I 
- 

DRILLING SUB-CW: TOLTEST 

GEOLOGIST: T. BENSON . 

I I 
BOREHUE WATER LEVELS (NONSTATI C CWD I T  IONS 1 

M U  SAWING: ft* 1 CASING DEPTH: ft. ( W I L E  DRILLING: ft. 1 CASING DEPTH: f t *  

BEFORE RUIDVING CASING: ft. \ TOTAL CASING DEPTH: ft. ) IYCDIATELY UTER ROaVlNG CASING: ft. 

AFTER COOPLET 1 ON: ft. D A Y A I K  ( AFTER COOPLETION: ft. DAY/TIbE 
mu MYLl 

RIG WDEL: TRACK 

TOTAL DEPTH: 15' 

BORING L E M ~  AM) EWIPLEHT: H a m  STEM AUCWSPLIT SPOON 



I ELEVATION: 

MORRISON KNUDSEN CORP. SO 1 L BOREHOLE LOG @ ONRONWTY SERVICES GROW 

OIL  DESCRIPTION: 

Y l E E T l f f l  

W E H U E  
WER: MW10 , 

nam, p d o t l c n .  pacat r a v e l  8 mlcr, m i 6 t U f e  
cartent, r e l a t l v e  density ar c m i e t e n c y ,  so t  l 
W W e ,  mineralogy,  6 t a l n i n g .  

0-1 ' S 1 LTY CLAY r POORLY GRADED a NO GRAVEL a 
DARK BROWN, YOIST, TRACE CLAY a S O E  ORGANICS ' 

PROJECT: PLUM BRm( S I  

EXCAVATION AUTHORIZATION NO. : 

DATE START: 6/29/93 ( FINISHED: 6/29/93 

( COORDINATES: 

1'-14' SILTY CLAY, POORLY GRADED, NO GRAVELa ' 
BROIR(a UOISTr TRACE SAND 

- 
6' ENCOUNTERED XATER 

1 Is 

LOCATIM: SANWSKYr OHIO 

DRILLING SUB-CW: TOLTEST 

CEUOGIST: 1. BENSON - 
RIG W E L :  TRACK 

TOTAL IKPTH: 14' 

w w i  LEW UD EWIPW: H ~ L N  s n  NWSPLIT S P ~  



PROJECT: PLUY BRMlt S1 

EXCAVATION AUTHORIZATION NO.: 

-DATE START: 6/30/93 ( FINISHED: 
I COORDINATES: ELEVATION: 

I 

LOCATION: 8 MI0 

DRILLING SUg-CON: TOLTEST RIG YODEL: TRACK 

GEOLOGIST: 1. BOlSffl .. TOTAL DEPTH: 13' 

BORING YMOD AM) EQUIPWIT: HOLLOW STEU AUeWSPLlT SPOON 

1 s  iOIL DESCRIPTION: 
m, qoduticn, percmt qovel, colcr, mlstve 
cantent, relative density cr ccnslstsncy, 601 l 
stnrctve, mineralogy, staining. 

0-1' SANOY SILT* NO GRAVEL, DARK BROW* 
YIIST* TRACE CLAY, SON ORGANICS 

1'43' SILTY CLAY, NO GRAVEL, BROIR(e WIST* 
' 

TRACE SAND 

3' ENCOUNTERED IATER 



Y h E T l f f l  
MORRISON KNUOSEN CORP. S o  1 L BOREHOLE LOG DNRONUENTK SERVICES GROW 'Ormar MER: MW12 

PROJECT: PLUY BRm( S1 LOCATION: SANDWKY~ M I 0  

EXCAVATION AUTHORIZATlON NO. : DRILLING SUB-CW: TUTEST RIG UOOEL: TRAa 
DATE START: 6 ~ ~ 9 3  1 FINISHED: V J O / ~ ~  GE~OCIST: T. BENSON TOTAL DEPTH: 13' 

ELEVATION: 1 COORDINATES: BORING ETHOO AND E W I P W :  HOLLOW STW AUGEIUSPLIT SPOON 

E! A 
= C g g 

I t  

I 5  

1 

- - 

0-1' s r m  CLAY, SOLE GRAVEL, B R ~ ,  UIIST, 
TRACE SAND i 
1 ' 4 3 '  SILTY SAND* NO GRAVEL* BRORHa MOIST, 
TRACE CLAY 3 

12.5' ENCOUNTERED WATER AND 
L I KSTONE FRAGENTS 

AUGER REFUSAL AT 13' #ERE 
ROCK (LIKSTONEI W A S  ENCaJNTERED 



I 

EXAVATI  W AUTHORIZATl ON NO. : 1 D R l L L I f f i  S W W :  TOLTEST I RIG KIDEL: TRACK 1 
I 

DATE START: 6A0193 1 FINISHED: 6/30/93 I GEOLOGIST: T. BDMON .I TOTAL DEPTH: 2' I 
ELEVATION: 

I I I 

1 COORDINATES: BORING LETHOD AND EOUIPWU: HOlLOll S E Y  AUGWSPLIT SPOON 

1 (SOIL DESCAIPTIW: 
SPT mma, g r a d a t l a h  percent g a v e l a  c o l a 8  m i d t u r e  

2i mtmt, r a l o t l v e  denslty r mnsistency. soil 

5 6 t r u c ~ a  m~naratogy. s t o 1 n h g .  
Y 
k 

(n (n 
0 4 

N Y d  

0-2' TWSOIL WITH ORGANICSa DARK BROMa 
WIIST - 
2' BEDROCK (LIESTONE 1 

I 

I 

AUGER REFUSAL 

NO M L L  INSTALLATION 

ATTEPTU) TO AUGER I N  THREE DIFFERENT 
PLACES* APPROXIMATELY 10' APART A 
NO WATER ENCOUNTERED 

BACKF ILLEO BOREHOLES W ITH AUGER CUT1 INGS 

TUlMINATlON e 2' 

BOREHOLE WATER LEVELS ( NON-STATIC CON0 I T  IONS 1 

WILE SAWLING: ft. 1 CASING DEPTH: ft. 1 M I L E  DRILLING: ft. 1 CASING DEPTH: ft. 

BEFORE REWIVING CASING: ft. 1 TOTAL CASING DEPTH: ft. I I M D I A T E L Y  AFTER REMOVING CASING: ft. 

AFTER COWLETION: ft. D A Y I T I E  I AFTER COWLET ION: ft. OAY/TIIR 
MU M 



m, q o d a t i m ,  percent r a v e l ,  cola, m l s t u r e  
content, r e l a t i v e  denslty a canslstency, s o i l  
s t r u c t w e ,  minera logy ,  s t a i n i n g .  

- 

0-11.5' SILTY SAND, NO GRAVEL* BROMm UOIST* 
TRACE CLAY, SOLE. ORGANICS 

6' ENCOUNTERED UATER 1 

MORRISON KNUOSEN CORP. SO I L BOREHOLE LOG @ DNR~WKNTIL SER~ICES GRW 

AUGERED TO 1 1 5' 
ENCOUNTERED BEDROCK @ 11 3' B AUGER REFUSAL _( 

S H n T l f f l  

BmHaE MW14 W E R :  

J 

TERMINATION @ 11-5 '  - 

PROJECT: PLUY BRXH S I  

EXCAVATION AUTHORIZATION NO*: 

DATE START: 7/01/93 ( FINISHED: 7/01/93 

ELEVATION: 1 COOflDlNATES: B(RlNG MmO AN0 EUJlP lMT:  HOLLOW S K U  W C W S P L I T  SPOCH - 
SOIL DESCRIPTION: 

L 

SPT 

N I - 

- 
0 0 

0 0 

0 0 

0 0 

i -L L 

BOREHOLE WATER LEVELS (NOH-STATIC CONDITIONS 1 

WHILE SAWLING: ft. I CASING DEPTH: ft. WHILE DRILLING: ft. I CASING DEPTH: ft. 

BEFORE REMOVING CASING: ft. I TOTAL CASING DEPTH: ft. I IUXDIATELY AFTER REMOVING CASING: ft. 

AFTER COWLET 1 ON: ft. D A Y I T I E  I NTER COPLEIION: ft. DAWTIUE . 
D P a  MLlll 

LOCATION: SANDUSKY, OHIO 

DRILLING SUB-CON: TUTEST 

EOLOCIST: T. BENSON - 
RIG LQIOEL: TRACK 

TOTAL DEPTH: 11.5' 



MORRISON KNUDSEN CORP. SO I L BOREHOLE LOG ENVRONMENTK SERVICES CROUP 

LOCATION: SANDUSKY, OHIO a 

"XEL: TRACK DRILLING SLW-CON:  TEST RIG MU 

GEOLOGIST: T. W O N  TOTAL DEPTH 

BORING LETHOD AM) EOIJIPW: I 

SOIL DESCRIPTION: 

me, qadatlml percent (ravell colal mlsture 

25 cantent, relative density a mistencyl  soil 

5 s t a h r e ,  mfneralogy, staining. 
2 
k 
Y 



PROJECT: PLUU BRKX S I  

O(CAVAT IOI( AUTHOAIZATI ON NO* : Dl 

DATE START: 7/02/93 1 FINISHED: 7/02/93 G 

ELEVATION: I COORDINATES: B 

1 I I 
- 

OIL DESCRIPTION: 

name* gadatlone percent p v e l l  colfr t  nulstwe 
cartent* relat lve density ar cansletency, fall 
stnrchrel mlneral~gy~ stalnlng. 

0-1 ' SILT 1lREATHERED SHALE FRAGKN'TS e 
NO GRAVEL* BRMlNe WIST TO DRY e TRACE 
CLAY* TRACE SAND 

1'4' SILT* NO GRAVEL* BROWN* UDIST* TRACE 
SAND* TRACE CLAY* SOE WEATHERED SHALE 
FRAGYNTS 

4' MATHERED SHALE BEDROCK -4 
AUGERED TO 8' THROUGH 
LATHERED SHALE 

NO WATER ENCOUNTERED 

TERMINATION t! 8' 



SPT 

S H E E T l o F 1  
MORRISON KNUDSEN CORP. SO I L BOREHOLE LOG PNWONMENTK SERVICES CROUP BOREHUE 

NWER:  MW17 
PROJECT: PLUU BRDM S I  LOCATIm: SANDWYe MI0 

EXCAVATION AUTHORIZATION NO. : DRILLING SUB-CON: S TEST RIG U M L :  TRAO( 

DATE START: 7/06/93 I FINISHED: 1/06/93 GEOLOGIST: T. BENSON . TOTAL DEPTH: 6' 

ELEVATION: 1 COORDINATES: BORING EM00 AM) EWIPENT:  HOLLOll STEM W m v S P L l T  SPCUN 

I 1 
G W 

a 

I /  
4 

3 i 
8 1 

O I L  DESCRIPTION: 

name qadotime percent g a v e l c  c o l w *  m i s t w e  
cantent, r e l d l v e  density cr ansistmcye soil 
structuee mineralogy.  6 t a i n i n g .  

0-5' SILTY CLAY* POORLY GRADED, B R O W a  
TRACE SAND* S W  SHALE FRAGWTS 

3' ENCOUNTERED WATER -I 
5' ENCOUNTERED WEATHERED SHALE BEDROCK 
6' AUGER REFUSAL 

BOREHUE WATER EELS ( NON-STAT I C COND 1 T I  ONS 1 

WHILE SAWING: ft. \ CASING DEPTH: it. \ WHILE DRlLLlNG: ft. 1 CASING DEPTH: ft. 

BEFORE R E W I N G  CASING: ft. 1 TOTAL CASING DEPTH: ft. 1 IYEDIATELY AFTER R E W I N G  CASING: ft. 

AFTER COWLETION: : ft. OAY/TIM I AFTER CDLRETI ON: ft. DAYITILE. 
00- YH 



MORRISON KNUOSEN CORP. 
p M O m T N .  SERVICES CROUP SOIL BOREHOLE LOG 

SHEET 1 a 1 I 

n(OJECT: PLUM B R m (  S I  

EXCAVATION AUTHORIZATION NO. : 

DATE START: 7/46/93 1 FfNISHED: 7/06/93 

I ELEVATION: 1 COORDINATES: 

4 

LOCATION: SANWSl(Y* OHIO 

DRILLING UIB-CW: TRTEST I RIG LPODEL: TRACK 
I J 

GEOLOGIST: T. BENSON I TOTAL DEPTH: 9' 

BORING YTHOO ANP E a U I P K M :  HULOW S T U  AUCUVSPLlT SPMN 

OIL DESCRIPTION: 

m. q u w l m *  percent q a v e l *  colare mIatvcl 
amtent* r c t l a t l v e  density ar carsi6tancye 601 l 
s t r u c t u e *  m l n u a l o g y 8  s t a i n i n g .  

0-1' SILTY SAND* POORLY GRADEDa DARK BRM(a 
U I S T e  TRACE CLAY* S M  ORGANICS 

1'6' SILTY SAND* POORLY GRMEO* BROYNa 
M I S T *  TRACE C U Y  

3' ENCOUNTERED VATER 

6' ENCOUNTERED EATHERED SHALE N/CLAY SEAE 

9' WCER REFUSAL 
- 

TUlllINATION e 9'  

1/07/93 
NO WATER I N  BOREHOLE* 
BACKFILLED WITH SAND 

BOREHUE UATER LEVELS [NN-STATIC CONDITIONS I 

WILE SAPLING: ft. 1 CASING DEPTH: ft. I MILE DRILLING: ft. 1 CASING DEPTH: ft. 

BEFORE A W I N G  CASING: ft. I TOTAL CASING DEPTH: ft. I II(L0IAELY AFTER W I N G  CASING: ft. 

AFTER C W L E T I W :  ft. DAY/TIE I AFTER COhfLETIffl: ft. DAY/TIb€ 
n* MHI 



, PRWECT: PLUM BRm 51  1 LOUT1  

,AVATION AUTHORIZATION NO* : I DRILL1 

ELEVATION: 

'ON: SANDUSKY , MI0 

SPT 

- 
EXC --" ' 'NG SUB-CW: TOCTEST 

- 
F -- 

! 
2 - F 

t 
i! 
Y - 
5 
T! 

i -- I 

BOREHUE WATER LEVELS I NON-STAT I C CON0 I T  IONS 

M I L E  SAIQLING: ft. I CASING DEPTH: 
C 

BEFORE REMOVING CASING: ft. I TOTAL CASING DEPTH: ft. I M I  

AFTER W L E T I  W: ft. DAY/TIK I AFTER CM 
QD* YM 

RIG W E L :  TRACK 

0-1 ' SILTY SAND, POORLY GRADED, BROW* 
YIIST, SOLE REATHERED SHALE FRAGKNTS, 
sol€ ORGAJ4ICS 

1'-13' SILTY SAND, POORLY GRADEDa UI IST TO 
K T ,  NO GRAVEL, BROWN 

DATE START: 7/07/93 1 FINISHD: 7107~3 
I I COORDINATES: 

3.5' ENCOUNTERE[] WATER 1 
10' STOPPED AUGERING TO CHiCK GROUND WATER 
RECHARGE. WATER LEVEL AT 8 AFTER 2 0  UIN. 7 

CEUOGIST: T. BENSON . 

CASING DEPTH: 

TOTAL m: 13' 

BORING YMOO AM) EW1P)IEHT: HULOl l  S K U  AUGER/SPLIT SPOON 



0.5 '6 '  SILTY CLAY* POORLY W E D *  U I IST*  
- 

B R D M e  SDUE EATHERED YULE FRAGKNTS 

6'-23' SILTY CLAY* POQRLY GRADED* UI IST*  
GRAY e GRAVEL LENS @ 6 MERE CHEMICAL ODORS 

' 

KRE ENCWNTERER* S O E  LIYSTONE FRACIENTS - 
NO WATER ENCOUNTERED DURING DRILL IN!* 
STRDNG CHEMICAL #)OR (TOLUENE) AT 6 -10' 
(4000 PPY I / P I D  IN  a U ( O L E ,  0 PPY IIORKSPACEI , 

LEFT BORMUE OPEN 24 HOURS TO INSPECT FOR , 
WATER* PWRED CLEAN UATER I N  BOREHUE TO 
CLEAR SEARED CLAY FROM BOREHUE WALL 

IATER W A S  LATER OBSERVU) @ 17' - 



0 6 '  FILL UATERIAL (EARTH DIKE) 

6'-T SILTY am NO GRAVEL# BROYN* MIIST* 
TRACE SAND 

7'-15' SILTY CLAY* NO GRAVEL* $RAY# UIIST* 
TRACE SAND# AUGER REFUSEL e i s  

NO WATER ENCOUNTERU) DURING DRILLING 

POURED WATER INTO BOREHaE ( 10 GAL. I TO 
LOOSEN SEARED CLAY ON ROREHlXE WALLS 

7/09/93 
NO WATER I N  BOREHUE (ONLY POURED WATER 
FRW YESTERDAY l 

TERMINATION @ 15' -! 



'Q MORRISON KNUDSEN CORP. 
EM~RONMENTK SERVICES CROUP SOIL BOREHOLE LOG 

SPT 

O I L  DESCRIPTION: 

nane, gradotlrn, percent q a v e l *  c o l a *  m f s t w e  
content* relatlve density ar m i s t e n c y ,  soil 
struchre. mine ra l ogye  s t a l n f n g .  

0-1 ' S I L I Y  ShNDv NO GRAVEL* DARK BROUN* 
M I S T *  TRACE CLAY* SOME ORGANICS 

1'5' SILTY SAND* NO GRAVEL* BROWN* M I S T *  
TRACE CLAY 

5 ' 4 '  BROWN* SILTY CLAY* LOOlST 

9 '4.5 '  GRAY* SILTY CLAY, MOIST 

AUGERED TO 9.5' 

TERMINATION e 9.5' 

BOREHOLE WATER LEVELS 1 NON-STATIC CONDITIONS 1 
I I 

, WHILE SAWLING: ft. 1 CASING DEPTH: ft. I M I L E  DRILLING: ft. 1 CASING DEPTH: ft. 
BEFORE RELOOVING CASING: ft- I TOTAL CASING DEPTH: ft. I IUUEDIATELY AFTER REWING CASING: ft. 

AFTER COWET ION: ft. D A Y A I K  1 AFTER COWLETION: ft. DAY/TIhE 
b 

S0.U M 



I 

LOCATION: SANDUSKY, OHIO 

DRILLING SUB-CON: TUTEST RIG LQIDEL: TRACX 

Q~~LOCIST: T. BENSON ., TOTAL DEPTH: 16' 

EXUVATI  W AUTHOAIZATICN NO* : 
DATE START: 7/09/93 I FINIYIED: 7/09/93 

ELEVATION: I COORDINATES: 

SOIL MSCRIPTIW: 

SPT 

03'  SILTY SAND, NO GRAVEL* BROWN* M I S T *  - TRACE CLAY a S M  ORGANICS 

5'-7' S I L T Y a A Y a  NOGRAVEL* BROW, MOIST* - 
TRACE SAND - 
7'-16' SILTY CLAY, NO GRAYEL, GRAY* M I S T *  - TRACE SAND 

- 
16' AUGER REFUSAL 

TERMINATION f! 16' - 

BOREHOLE WATER LEVELS (NOH-STAT1 C CON0 ITIONS 1 

WHILE SAWLING: ft. I CASING DEPTH: ft. I M I L E  OR lLL lM :  ft. t CASING DEPTH: ft. 

BEFORE REMOVING CASING: ft. I TOTAL CASING DEPTH: ft. I IUEDIATELY AFTER REMOVING CASING: ft. 

AFTER COWLETION: ' ' ft. DAY/TIK ( CTER COWLETION: ft. DAY/TIhE 
m l l a  MIlll 



MORRISON KNUDSEN CORP. 
m m T & .  SERVICES CROUP SOIL BOREHOLE LOG 

LOCATION: SAHDUSKYm OHIO 

DRILLING SUB-CM: TOLEST 1 RIG YW: lRACK 1 
4 

E~OGIST: T. ww .I TOTAL DEPTH: 9.5' 
BORING m m  AND EWIPENT: HOLLW STEU WCEWSPLIT SPOON 

SPT 

SOIL WCRIPTION: 1 

04.5' SANDY SILT* NO GRAVEL, DARK BROW, 
U)IST, TRACE CLAY, SON ORGANICS 

0.5'4' SILTY SAND* NO GRAVELS BRme 
MIST* TRACE CLAY 

9' SILTY CLAY, NO GRAVEL, GRAY, MOIST, 
TRACE SAND 

6' ENCOUHfERED WATER 

AUGEREO TO 9.5' INTO GRAY SILTY CLAY p p  
TERMINATION e 9.5' 

BOREHOLE WATER LEVELS (NON-STAT I C CON0 IT IONS 1 
I I 

WHILE $AWL ING: ft. 1 CASING DEPTH: ft. I WILE DRILLING: ft. I CASING DEPTH: ft. 
BEFORE REMDVING CASING: ft- I TOTAL CASING DEPTH: ft. I IULDIITELY AFTER REMOVING CASING: ft. 

I I AFTER COMPLETION: ft. OAY/TIIR I AFTER COLPLETION: ft. DAY/TIIR I 
011- YM 



MORRISON KNUDSEN CORP. SO I L BOREHOLE LOG ENVIRONUP(fK SERVlCES CROUP 

. dOJECT: PLUM BROOK SI 
EXCAVATION AUTHORIZATIW NO. : 

DATE START: 7/12/93 I FINISHED: 7/12/93 
ELEVATION: ( COORDINATES: 

I 

LWTION: SANOLfSKYn OHIO 

DRILLING SUB-CON: ~ T U T  RIG KIDEL: TRACK 
CSCcOCIST: T. BUlSON , TOTAL DM: 3.5' 
BQlING YMOD AND EWIPLEHT: HOUM STEM AUGEWSPLIT SPOON 

1'-2' SILTY CtAYw P m Y  GRADED* No G R A V E L 1  
B R O W  MOIST* ,TRACE SAND* EATHERED SHALE 
FRAGWTS e 2 

1 2'3.5' AUGERED INTO EATHERED SHALE / 1 
TERUINATION @ 3.5' IN YUTHERED SHALE -I 
BACKFILLED BDRING UKOIL CUTTINGS -=I 
NO WATER UI#)2PmRU) i 

BOREHOLE YATER LEVELS (NON-STATIC CONDITIWSI 

MILE SAWLING: ft. 1 CASING DEPTH: ft. I MILE DRILLING: ft. 1 CASING DEPTH: Pt . 
BEFORE W I N G  CASING: ft. 1 TOTAL CASING DEPTH: ft. I 1YOlIAlEl.Y AFTER W I N G  CASING: f t  . 
AFER COEBLETION: ft. DAYfTIE I AFTER rmPLETION: ft. DAYAIE 
PU YH) 



WELL COMPLETION RECORD 
KRoJECT PLUM BROOK SI LOCATION SANDUSKYI OHIO 1 

WELL NUMBER MW09 DATE INSTALLED 6/29/93 
MKE REP. T. BENSON DRILLER TOLTEST 

TOP OF LOCK NUMBER 
PROTECTIVE CASING AND MAKE 5502 ABUS 
TOP OF WELL CASING SURFACE SEAL TYPE CONCRETE 

THICKNESS 4 "  

TOP OF GROUT 

BOTTOM OF 
PROTECTIVE CASING 

TOP OF FILTER PACK 
. .  . . 

TOP OF SCREEN 5 '  - 
. . .  ... - 
... . - . , 
. ,  .. . - 

BOTTOM OF SCREEN 15' 1.. . 

TOTAL DEPTH 15'  **;L - 

I . .  

WELL CASING TYPE PVC 
b .  

DIAMETER 2" 

.. 
A 

. . 
)1-- .. GROUT TYPE CONCRETE .. 
. . 

-SEAL TYPE BENTONITE PELLETS 

1 . . WELL SCREEN TYPE PVC 
. . . .. DIAMETER 2" 

SLOT S I Z E  0-010" 

FILTER PACK TYPE SAND 

COMMENTS 

REP. S I GNATURE I DATE @. MORRISON KNUDSEN CORP. 
ENVRO)(MDCTK SERVICES CROW 



WELL COMPLETION RECORD 

TOP OF 
PROTECTIVE CASING AND MAKE 5502 ABUS 

SURFACE SEAL TYPE CONCRETE 

TOP OF GROUT BOREHOLE D l  AMETER l o "  

WELL CASING TYPE PVC 

BOTTOM OF 
PROTECTIVE CASING 

GROUT TYPE CONCRETE 

TOP OF FILTER PACK SEAL TYPE BENTONITE PELLETS 

TOP OF SCREEN WELL SCREEN TYPE PVC 

SLOT SIZE O*olO" 

COMMENTS 

REP. SIGNATURE 
DATE 

MORRISON KNUDSEN CORP. 
ENvRoNupcTK SEAV#Xf mow 



WELL COMPLETION RECORD 

'OP OF 
'ROTECT I VE C I S  I NO 638 00 a 

;ROUND SURFACE 634.88 c 
TOP OF GROUT 0 

BOTTOM OF 
PROTECTIVE CASING 

1 ' TOP OF SEAL-, 

TOP OF SCREEN 3 t  

LOCK NUMBER 
AND MAKE 5502 ABUS 
SURFACE SEAL TYPE CONCRETE 

THICKNESS 4 "  

BOREHOLE DIAMETER 10" 

WELL CASING TYPE PVC 

. . . 1 kGROuT .. TYPE CONCRETE 

13' BOTTOM OF SCREEN.-, 

TOTAL DEPTH -. 

SEAL TYPE BENTONITE PELLETS 

WELL SCREEN TYPE PVC 
DIAMETER 2" 

SLOT S I Z E  0-010" 

COMMENTS 

REP. SIGNATURE 

DATE 
MORRISON KNUDSEN CORP. 
ENmowmTK SERVKXS O R W  



WELL COMPLET I ON RECORD 
~ O J E C T  PLUM BROOK S I  LOCATION SANDUSKY* OHIO 

YELL NUMBER MW12 DATE I NSTALLED 6130193 

AKE REP. Tm BENSON DRILLER TOLTEST 

TOP OF 
PROTECTIVE CASING AND MAKE 5502 ABUS 
TOP OF WELL CASING SURFACE SEAL TYPE CYN3ETE 

TOP OF GROUT BOREHOLE DIAMETER lo'' 

WELL CASING TYPE PVC 

BOTTOM OF 
PROTECTIVE CASING 

GROUT TYPE CONCRETE 

TOP OF FILTER PACK SEAL TYPE BENTONITE PELLETS 

TOP OF SCREEN WELL SCREEN TYPE PVC 
DIAMETER 2" 

SLOT S I Z E  Om010"  
a 

BOTTOM OF 

TOTAL DEPTH 

FILTER PACK 

COMMENTS 

REP. SIGNATURE 

DATE 
MORRISON KNUDSEN CORP. 
EWROWENTK mVKXS QM)LIP 



WELL COMPLETION RECORD 

I THICKNESS 
4 "  

TOP OF 
PROTECTIVE CASING 

LOCK NUMBER 
AND MAKE 5502 ABUS 

rSURFACE SEAL TYPE CONCRETE 

TOP OF GROUT 

BOTTOM OF 
PROTECTIVE CASING 

TOP OF SEAL 

TOP OF SCREEN 

BOTTOM OF SCREEN 

TOTAL DEPTH 

WELLCASINGTYPEPVC 
L .  

DIAMETER 2 "  

a 

.. GROUT TYPE 

. . 
-a9. 

-SEAL TYPE BENTONITE PELLETS 

* . . 
. . 

WELL SCREEN TYPE PVC 
. . DIAMETER 2 "  
. . SLOT SIZE 0 * 0 1 0 "  

. - 
E 
: 

FILTER PACK TYPE SAND 

. - - 

COMMENTS 

REP. S I GNATURE 
MORRISON KNUDSEN CORP. 
ENVIRONMENTK Sf RVICfS CROW 



WELL C O M P L E T I O N  RECORD 
ROJECT PLUM BROOK S I  LOCATION SANDUSKY* OHIO 

ELL NUMBER MW15 DATE INSTALLED 7/01/93 

KE REP. T. BENSON DRILLER TOLTEST 

rop OF 
DROTECTIVE CASING AND MAKE 5502 ABUS 

SURFACE SEAL TYPE CONCRETE 

TOP OF GROUT BOREHOLE DIAMETER 1 0" 

WELL CASING TYPE PVC 

BOTTOM OF DIAMETER 
2"  

PROTECTIVE CASING 
' *  . 
. .  

A .. 
. . 
A .  . 4 . GROUT TYPE .. 

CONCRETE 
TOP OF SEAL 1 ' .. 

A. .. .. . . ... . .*. 
Top OF FILTER PACK 2 l b 2  p - s E A L  TYPE BENTONITE PELLET! 

. .'. 

- 

- 

- 
- 

- 

L 
. -  . - .  7-  .. 

TOP OF SCREEN 4 '  . . -  . - . .  
e - - ..  - . . WELL SCREEN TYPE 

PVC 
. . - a .  . . - .  - . . . .. DIAMETER 2"  
..-. - . - .. - - .  . - SLOT S I Z E  . . 

0-010" 
. - .  - ..  . - .. .. - .  . - ... . . =.! FILTER PACK TYPE SAND 

BOTTOM OF SCREEN 9 '  

TOTAL DEPTH 9 '  _ . . . .  . - 

- 
COMMENTS 

REP. S I GNATURE 

DATE 
MORRISON KNUDSEN COW. 
ENVIRONMENTK SERVICES GRWP 



WELL COMPLETION RECORD 

- - 

COMMENTS 

TOP OF 
PROTECTIVE CASING 

LOCK NUMBER 
AND MAKE 5502 ABUS 

TOP OF WELL CASING YPE CONCRETE 

ESS 4 "  

TOP OF GROUT BOREHOLE DIAMETER 10" 

WELL CASING TYPE PVC 

BOTTOM OF DIAMETER 2" 
PROTECTIVE CASING 

GROUT TYPE CONCRETE 
TOP OF SEAL 

TOP OF FILTER PACK SEAL TYPE BENTONITE PELLETS 

TOP OF SCREEN WELL SCREEN TYPE PVC 

REP S I GNATURE 

DATE @. MORRISON KNUDSEN CORP. 
ENVIRONMENTK SERVlCES CROUP 

. . . - .  - DIAMETER 2" . . .. 

BOTTOM OF SCREEN 7' 

TOTAL DEPTH 8'  _ - . . _ .  . 

. 

.. . 
. .. . ... . 

..-. - . - .  - - - .  _ - -. 
- .  - 

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

SLOT SIZE 0e010"  

8 FILTER PACK TYPE SAND 



WELL COMPLETION RECORD 

TOP OF 
PROTECTIVE CASING 

TOP OF GROUT BOREHOLE DIAMETER 10" 

WELL CASING TYPE PVC 

BOTTOM OF 
PROTECTIVE CASING 

GROUT TYPE CONCRETE 

TOP OF FILTER PACK SEAL TYPE BENTONITE PELLETS 

TOP OF SCREEN WELL SCREEN TYPE PVC 
DIAMETER 2" 

_ - .. . - .  . - . . SLOT S I Z E  Om010*  
. -  - : _ .. . - . -  .. -. . - ... - . . - . :  FILTER PACK TYPE SAND 

BOTTOM OF SCREEN 6'  

TOTAL DEPTH 6' .. . . - 
I 

COMMENTS 

REP* SIGNATURE I DATE 
MORRISON KNUDSEN CORP. 
ENVIRONMENT& SERVICES GROW 



WELL COMPLETION RECORD 
~OJECT PLUM BROOK S I  LOCATION SANDUSKY. OHIO 

LLL NUMBER MW19 DATE INSTALLED 7/07/93 

(E REP, T. BENSON DRILLER TOLTEST 
: 

iOP OF 
'ROTECT I VE CAS I NG AND MAKE 5502 ABUS 
rop OF WELL CASING SURFACE SEAL TYPE CONCRETE 

BOREHOLE DIAMETER 10'' 

4 r Y W E L L  CASING TYPE pvc 

BOTTOM OF .. . . DIAMETER 2" 
PROTECTIVE CASING 

:a ,.' . . 
a .. 

7 

P F 

Wf 
MI 

7 

1 
F 

1 

1 

I 
I 

GROUT TYPE CONCRETE 
TOP OF SEAL 1 .. 

. . 
. '.* 

TOP OF FILTER PACK zhq . .  SEAL TYPE BENTONITE PELLET 

REP 
DATE 

1 

COMMENTS 

TOP OF SCREEN 3 '  

SIGNATURE 

. 

MORRISON KNUDSEN CORP* 
-K GROUP 

- .  WELL SCREEN TYPE PVC 
. .. . 
. 
. .. 
1 . 
. ... . BOTTOM OF SCREEN 13 '  

TOTAL DEPTH 1 3 '  .. . . - 

- 
-. - ..-. - . - .  - - - - - ..-. - =. 

.. . . a. . -. 
: -. . .. 
: 

. 
: 

DIAMETER 2" 
SLOT S IZE OmO1Ou 

FILTER PACK TYPE SAND 



WELL C O M P L E T I O N  RECORD 
IROJECT PLUM BROOK S I  LOCATION SANDUSKYs OHIO 

lELL NUMBER MW20 DATE INSTALLED 7/07/93 

IKE REP. T *  BENSON DRILLER TOLTEST 

TOP OF 
PROTECTIVE CASING AND MAKE 5502 ABUS 

SURFACE SEAL TYPE CONCRETE 

TOP OF GROUT BOREHOLE D I AMETER 10'' 

WELL CASING TYPE PVC 

BOTTOM OF DIAMETER 2"  
PROTECTIVE CASING 

GROUT TYPE CONCRETE 
TOP OF SEAL 

TOP OF FILTER PACK SEAL TYPE BENTONITE PELLETS 

TOP OF SCREEN WELL SCREEN TYPE PVC 
DIAMETER 2" 

. - .. 
I. . - ._ 

SLOT S I Z E  0*010" 
. - .  . - .. . - . -  ..-. 
:. . - - E . =.: FILTER PACK TYPE SAND 

BOTTOM OF SCREEN 20 '  

TOTAL DEPTH 23' 

COMMENTS 

REP. SIGNATURE 

DATE 
MORRISON KNUDSEN CORP. 
mmoNmnKSORVI#SOROLlP 



WELL COMPLETION RECORD 

TOP OF LOCK NUMBER 
PROTECTIVE CASING AND MAKE 5502 ABUS 

SURFACE SEAL TYPE CONCRETE 
THICKNESS 4 "  

TOP OF GROUT BOREHOLE D I AMETER 1 Ow 

WELL CASING TYPE PVC 

BOTTOM OF DIAMETER 
2" 

PROTECTIVE CASING 

GROUT TYPE CONCRETE 
TOP OF SEAL 

TOP OF FILTER PACK SEAL TYPE BENTONITE PELLETS 

TOP OF SCREEN WELL SCREEN TYPE PVC 

. .7. . . - .. SLOT S IZE Omo10" . - .  
- - .  - .  . - .  . - .. . - .. 
..I. 

:.. - .t . =.:  FILTER PACK TYPE SAND 
BOTTOM OF SCREEN 7 * 5 '  

TOTAL DEPTH 9.5' 

COMMENTS 

REP* S I GNATURE 

DATE 
MORRISON KNUDSEN 
-K SERVKXS 

CORP. 
GR#IP 



WELL COMPLETION RECORD 
-- - 

PROJECT PLUM BROOK S I  LOCATION SANDUSKY* OHIO 

WELL NUMBER MW23 DATE INSTALLED 7/09/93 

MKE REP. Tm BENSON DRILLER TOLTEST 

TOP OF 
PROTECTIVE CASING AND MAKE 5502 ABUS 
TOP OF WELL CASING SURFACE SEAL TYPE CONCRETE 

TOP OF GROUT BOREHOLE DIAMETER 10" 

WELL CASING TYPE PVC 

BOTTOM OF 
PROTECTIVE CASING 

GROUT TYPE CONCRETE 
TOP OF SEAL 

TOP OF FILTER PACK SEAL TYPE BENTONITE PELLETS 

TOP OF SCREEN WELL SCREEN TYPE PVC 

. - .. SLOT S IZE Om010" 
a - .  - - .  - -. . - .  _ .- . - . -  .. - .  
:.. - . - 
. =.: FILTER PACK TYPE SAND 

BOTTOM OF SCREEN 16' .. - .. 
TOTAL DEPTH 16' _ . . _ .  . - 

COMMENTS 

REP. SIGNATURE 

DATE . 
MORRISON KNUDSEN CORP. 
ENVRONMENTK SERVICES GROW 



WELL C O M P L E T I O N  RECORD 

WELL NUMBER M W 4  DATE INSTALLED 711 2/93 

MKE REP. T -  BENSON DRILLER TOLTEST 

TOP OF LOCK NUMBER 
PROTECT I VE CAS ING 657.59 

AND MAKE 5502 ABUS 
TOP OF WELL CASING SURFACE SEAL TYPE CONCRETE 

THICKNESS 4 "  
GROUND SURFACE 6 5 4 - 5 7  

TOP OF GROUT 0 
. 

4 

BOTTOM OF 
PROTECTIVE CASING 

4 

TOP ' " E " ~ ~  

TOP OF FILTER PACK 2 *  

BOREHOLE DIAMETER 10" 

WELL CASING TYPE PVC 

BOTTOM OF SCREEN 9 - 5 '  

TOTAL DEPTH 

WELL SCREEN TYPE PVC 
DIAMETER 2 "  

SLOT 

COMMENTS 

REP SIGNATURE 
DATE 

MORRISON KNUDSEN CORP. 
ENVRONMENTK SERVICES GROW 



W W  LOG AND DRILLING REPORT 
State of Ohio 

N O  CAKEON PAPER DEPARTMENT OF NATURAL RESOURCES 
NECESSARY- Division of Water 

Fountain Square 
.LF-TSANSCRIBING Columbus, Ohio 43224 

CONSTRUCTION DETAILS I ( T ~ ~ U M P I N G  TEST 
,.&cifv on.! by c~rcling) . 

"7' 
asmg diameter, Length of casing z [ Test r a t e z  gym Duration of test hrs 

4-3- - TI. C 

lpe of screen Length of screen Drawdown Date - .  
# 

4- of Pump Static level (depth to r a t e r ) /  -p 
F! Quality ~ . , c l o u d y ,  taste, odor) apacity of pmp 

r?ph of pump seeing 

ste of completion Pump installed by 44 f hiJ- 

WELL LOG* I SKETCH SHOWING LOCATION 

Formations: sandstone, shale, 
To 

Locate i r ~  reference ro numbered 
I inestono. gravel. clay From state highways, streat intersections, county roads, etc. 

DRILLING FIR 



WEhJ- LOC AND DRILLING REPORT 
State of Ohio 

NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES 
N E C E S S A R Y  - Division of Water 

Fountain Square 
ELF-TRANSCRIBING Columbus, Ohio 43224 

COUNTY 

OWNER 

LOCATION OF PROPERTY 

CONSTRUCTION DETAILS 

4 1 
asing diameter ,3 Length of casing-1 Test r a t e ,  gpm Duration of test hrs 

p e  of screen C*7/rh-P, Length of screen , ~ a o w n  ,=, ft oate 3 / (1'- rz 
,Pe of Pump , 

3pacity of pump 

WELL LOG* I SKETCH SHOWING LOCATION 

Static level (depth to w a t e r )  ft 

~ u a ~ i t ~ e  cloudy, taste,@ d r  / '  - . x7d' 
?pth of pump sening 

Ite of completion 2 7 .I 5% . 

Formations: sandstone, shale, I Fmrn I To I Locate in  reference to numbered 
limestone, gravel, clay state highways, street intersections, co~lnty roads. etc. 

Pwnp installed by &/ &fl  1 . 

O R I G I N A L  COPY - ODNR. DIVISION OF WATER. FOUNTAIN SO.. COLS..OHIO 4 3 2 2 4  4 



- WE1 ' LOG AND DRILLING REVRT 
State of Ohio 

N O  CAXBON PAPER DEPARTMENT OF NATURAL RESOURCES 
NECESSARY- Division of Water No- 402636  

LF-TRANSCRIBING 65 S. Front St., Rm. 815 Phone (614) 469-2646 

.C SrmtJ' AA Township A-rL.' Section of Township G' 
k e t  :,j. . S c k h d  A d h s l  /A ./ , ,//: \ 4.' / , l 

Location of property 

CONSTRUCTION DETAILS 

Casing diameter .-tngth of casing- 

Type of screep '- - T cagh of sc=- 

Type of pump hy U 4 . b  
Capacity of pump 

Depth of pamp scttinggs 

Date of c o ~ ~ ~ ~ l e t l o &  // qm 
WZLL LOG* 

-- 

Boxmations 
Sandstone, M e ,  limestone, 

gravel and clay - 
I F r o  To 

Drilling Firm 

Address 

BAILING OR PUblPING TEST 
(Specify one by circling) 

Test ~ a t e . 3 & ! ! -  ...G.P.M. Duration of test.&& ..-..- hrs. 
// 1';. ./; :; Drawdo-t Date , 

Static level-depth to water . A t .  g//@.z z,/Cj 
2ualitg (clear, cloudy, taste, odor) . 

k n p  installed by 

SKETCH SHOWING LOCATION 

Locate in reference to numbered 
State Highways, St. Intersections, County roads, etc. 

Date J, / , , - ,y .  ;-,; 

. l<,!y'~"', 
Signed ,O// // /4 .: - 

- .  

additional space is  needed to complete well log, use next consecutive numbered fomfn 





WELL LOG AND DRILLING REPORT 

NO. 1 

- - -  - 2  

CONSTRUCT105 DETAILS BAILING OR PUMPING T E E  - 
Casing diameter - Length of casing Pumping rate G.P.M. 

Length of screen Type of scree3 Duration of t e s t  .. hrs . 
Drawdown ft. k t e  Type of lnua~ 

Capacity of prwrp w c e p x i t y  6 ~ 1 3  

Depth of p u p  setting Static l eve l  - depth t o  ,water -60 f t . 
Y 

 ate of cowlet ion (/' i '/4 2 Pump installed by 

Formation 1 From 

I 0 

1 3 -  

SKE3CB SHOWING LCCATION - 



WFLL LOG AND DRILUNG REPORT 
State of Ohio 

PLEASE USE PENCIL DEPARTMENT O F  NATURAL RESOURCES 
- 

OR TYPEWRITER. Division cf Water 
DO NOT USE INK. 1562 W. First Avenue No. 2 6 6 8 3 9 .  

Columbus, Ohio 

W E L L  LOG 

Formations 
Sandstone, shale, limestone, - gravel and clay 

From 

0 Feet 

4 
i 4  
J'P' 
20 

3L 

m' . . .. - 

. . -  - , a -  

I .:. 
.'2L - -  - . 

...a 

. - 

Address .&!!!!L&EL?.-C~-~Z -..---...-z-- 

SKETCH SHOWING LOCATION 

Locate in reference to numbered 
State Highways, St. Intersections, County roads, etc. 

N. 

I See reverse side for instructions 



WFLL LOG AND DRILLING REPPST 
State of Ohio 

PLEASE USE PENCIL DEPARTMENT O F  NATURAL RESOURCES 
OR TYPEWRITER.  Division of Water 
DO NOT USE INK. 1562 W. First Avenue No. 244868  

Columbus, Ohio 
I 

~ o u n t ~ - - & . ~ . e  ---..-.-...- TownshiP..&~.k.~.~~.~...............Section of 

Owner a.&-&-&J& ...... ~AAA.,.&IAA~ l...l...l...l....l..... Address .G~Y.& 

- - 

a ate of completion ........... 4./~.~.- .... 6-0 ...................... 1 
I 

Location of propcrtJ-e/. ~1.72 ... .L~L~.~~..L!~~~~~~.~,C.~.............~.BA~UR~.~~..~..~~~.~~..Q.-..................... 

W E L L  LOG 

Formations I 

* / CONSTRUCTION DETAILS 

J .  r r  4 ..... Casing diameter 8 -..-..-.. ~ e n g t h  of casing..a%d 

..... Type of screen -.-..-. - -.-..-- ..-Length of screen. - ..-.... 
. .  -- Type of pump ...-. . .--...- . ..-.-......-. ............................................. 

- - 

Sandstone, shale, limestone, i From 

BAILING OR PUMPING T E S T  

...... ... ...... Pumping rate /97 G.P& Duration of test...% hrs. 

..................... J . 4.d ....... . .  Drawdownnnnnnnnnnnnnnnnnn ft.  ate L/ ./. 

.... Developed capacity /Kpdd...f*2 ..-.-- h/& ....................... 

' gravel and clay 1 1 O Feet .J.$-..Ft. 
,l a y M- k 

C . 3  ' c :&  t4 ................................... Capacity of  pump ........................................................................ . Static level--depth to water.:* ..........f t. 
-c-. I Depth of pump setting ................................................................. Pump installed by ............................................................................ 

144 rdp 4 77 23 

~ / ' i n c d  0 7 7 c  1 I J&-// 
I 

1 SKETCH SHOWING LOCATION - 
Locate in reference to numbered 

State Highways, St. Intersections, County roads, etc. 

N. 

4 .  

LI p, 43, 0 ,  w, 
S. 

See reverse side for instructions 



W E L L  LOG 

WrCL LOG AND DRILLING REPOPT 
State of Ohio 

PLEASE USE PENCIL DEPARTMENT O F  NATURAL RESOURCES 
OR TYPEWRITER.  Division of Water 
DO NOT USE INK. 1562 W. First Avenue NO. 244867  'i , 

Columbus, Ohio 

1 t 

E *  County ...-..... l..l.-e .--..-..--..-... Township..f&&-.~~ ............... S e c t  of Township .- .......... F.p .......--.-.... 
3160, 

........... ~i.&&?J&, ..... nl.d-&-..!% . ............-... Address . . c . ~ C . ~ ~ ? ~ ~ ~ - ~ ~ G . . d h ~ &  Owner ... 

h c a t i o n  of property_P_Iu.~ ...& L.c!.c!. k....b.~d~h.c7.~~~~8 8....~.....88 s.~~I?.!~~~~~c-).---).---).--Q.~.cI..c?.~ ----.--.............. 

Formations 
Sandstone, shale, limestone, 

gravel and clay 

H a  CONSTRUCTION DETAILS 

81 2' G 8 c 
.... ............. Casing diameter .._- 2 zigtd of c a s i n g . a . . k  - Type of screen .........-.......- L e n g t h  of screen ...-......-.-...-. 

I Type of pump ................................... . . . . . . . . . . . . . . . . . . .  

From 

.- 

BAILING OR PUMPING T E S T  

.............. ................ Pumping mate G.P.M. Duration of test hrs. 

.................................................. ...................... Drawdown ft. Date 

Developed capacity ....................................................-...-...............- 

0 Feet 

r .... ~ a ~ a s i t i  of pump .......................................................................... Static level--depth to water D . z . ~  .... HL?.Ie ............. ft- - I ............................................................................. .... Depth of pump setting ............................................................. Pump installed by 

Date of completion .............. K / ~ - Y / L . ~  ............................. 

SKETCH SHOWING LOCATION 
- 

Lo,cate in reference to numbered 
State Highways, St. Intersections, County roads, etc. 

N. 

S. 
See reverse side for instructions 



W'XL LOG AND DRILLING REPCIST 
State of Ohio 

P~EASE USE PENCIL DEPARTMENT OF NATURAL RESOURCES 
OR TYPEWRITER. Division of Water 
D O  NOT USE INK. 1563 W. First Avenue 

Columbus, Ohio 

- 4  CONSTRUCTION DETAILS 
.- 

I# 1' '* 
Casing diameter -..x .-........... L e n z h  of c a s i n g . 3 ~ ~ ? . ~ .  

Type  of screen ...... - ........ ..Length of scree n'...,. !- ....... - Type  of pump ............................................................................ 
4 

Capacity of pump .......................................................................... - 
Depth of pump setting ................................................................ -, 
Date of completion ................ 

W E L L  LOG 

Formations 
Sandstone, shale, limestone, 

gravel and clay 
From 

0 Feet 

3s 

3 
~ r i ~ ~ i n g  Fi&.:?,!f4.d.e-&2dia.d : ,: . .  : . ..-.--..-..-.....--. 

, - . . I  I 

Address - . & . ~ ~ - K . - u . Q  . . . .  -I.- PA 1-8. ..-8......... 

BAILING OR PUMPIXG T E S T  

.............. umping rate ................ G.P.M. Duration of test hrs. 

.................................................. rawdown ...................... ft.  Date 

eveloped capacity .......................................................................... 
... ..... ratic l e v e l d e p t h  to water b-fi.~ ~~.o .LR. . . .  ......... ft. 

ump installed by ...................................................................--.-..... 

- - 
SKETCH SHOWING LOCATION 

Locate in reference to numbered 
State Highways, St. Intersections, County roads, etc. 

N. 

See reverse side for instructions 



WFLL LOG AND DRILLING REPOPT 
State of Ohio 

PLEASE USE PENCIL DEPARTMENT O F  NATURAL RESOURCES 
OR TYPEWRITER.  Division of Water 
DO NOT USE INK. 1562 W. First Avenue 

Columbus, Ohio 
No. 244865  . 

& - 7 CONSTRUCTION DETAILS - 
/. ' / * f a  3 

C u i n g  diameter _.- ........-.... Length of casin g...a?LL ..... 
Type of screen ....... EZ?? ...... .Length of screen .... -- ....... - Type  of pump ................................................................................ - Capacity o i  pump ......................................................................... - Depth of pump setting ................................................................. 

h 

Date of completion ............. j j j /r~.6./h? ............................ 

W E L L  LOG 

Formations 
Sandstone, shale, limestone, 

gravel anc clap 

y Muck 

~ , ' m e s d o h e  . 

From 

0 Feet 

a+ 

BAILING OR PUMPING T E S T  

'umping rate ................ G.P.M. Duration of test .............. hrs. 

kawdown ........................ ft. Date .................................................. 

beveloped capacity .......................................................................... 

tatic l e v e l d e p t h  to wa te r . . f l . r .v  ..... h/& .......... ft.  

lump installed by ............................................................................ 

pp 

SKETCH SHOWING LOCATION 

Locate in reference to numbered 
State Highways, St. Intersectioas, County roads, etc. 

N. 

See reverse side for instructions 

............... Date 

Signed - -.-.- 



State of Ohio 
DEPARTMENT OF NATURAL RESOURCES 

Division of Water 
1500 Dublin Road 
Columbus, Ohio 

No. 22121.7 

CONSTRUCTION DETAILS 

fiJ 
Casing diameter -&k -..-. - ~ e n ~ t h  of casing..&dk-..- - C 
Type of screen -,,,-,..----- Length of screen .,..-..-..-.... 

- Capacity of pump ---..---..--- ...................................... 
4 Depth of pump setting ........................................................... 

W E L L  LOG 

Formations 
Sandstone, shale, limestone, 

gravel and clay 
From 

0 Feet 

J 2 
3 Y  

BAILING OR PUMPING TEST 

c ...... ................ umping rate G.P.M. Duration of test l.... hrs. 

3L/- 7-33 -J -&  rawdown ..,..........-....... ft. Date ........................ .. ....................... 
J - A ~ A .  eveloped capacity ... : ......................................................... ..----....... 

30 ............................ tatic level-depth to water ...........,.. .... ft- - 
ump installed by ............................................................................ 

SKETCH SHOWING LOCATION 

Locate in reference to numbered 
State Highways, St. Intersections, County roads, etc. 

.. - 

See reverse side for instructions 
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HUEOE 
HiiSOtJ 
iiU5Cri 
ggE$N 

HiJRDH 
iiilROtf 
HUROW 
HUROIl 
H!ri;OH 
HUFiDti 
HVRilN 
HURON 
H i f 3 i i t l  
iiiiiiorj 
HURON 
HUEOH 
fit iRON 
HURON 
HUiiOri 
HURCW 
HURON 
HUfiOt! 

i i Address 0 S t  0 Z i p  0 

U I K S  FAR# I#C. 
UiERS FfiRH IHC, 
k ' iERS fftiis I R i .  
UIERS FARH Y C .  
U lERS FhRH IUC. 
W I E S  FARI!' IN&. 
ZELEAYVILLE COtXilVAMCY D I S i i i I C  
E I L t S T O K  F I L L S  E 3 t F  CLUB 
GURUALE ELKS 60LF CLUB 
DOU6 URLCHER FkR!!S 
DOU6 UALCHER FARIG 
XU6 UALCHER FhR% 
DOUG WkLCHER FkR!iS 

4465 SR 103 S 
4465 53 103 5 
44b5 SR 103 S 
4465 SR 103 S 
4465 SR 103 S 
44t5 SR 103 5 
11 1 KfRTLE AYE 
2240 EUCLID RD, 
109 FAIRURY CIRCLE 
866 ST RT 162 
866 ST ET 162 
866 ST RT 162 
866 ST RT 162 ' 

U I LLARD 
UILLARD 
WILtr lRD 
N I L L k i i D  - 
W ILLARD 
WILLARD 
CIILLkRD 
#El! LCtMDEiN 
#ffRU!X.K 
t,!DRiH F k l  AFIELD 
$!ORIH F N R E I E L D  
tX lR iH  F R I V I E L D  
HOST H FA i 2F I ELD 
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