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EXECUTIVE SUMMARY 

From September 1979 through October 1980, Envirodyne Engineers, 
Inc. (EEI) conducted a preliminary contamination survey of the 
Badger Army Ammunition Plant (BAAP) in Baraboo, Wisconsin. The 
survey consisted of a geotechnical investigation and sampling 
and analysis program. Part of the geotechnical investigation 
included the installation of 33 groundwater monitoring wells 
and hydraulic testing of those wells. The sampling program 
included the collection of groundwater, surface water, sediment, 
surface soil and biological samples. These samples were ana
lyzed by a variety of techniques including atomic absorption 
spectrophotometry (AAS), automated colorimetric analysis, gas 
chromatography with electron capture detection (GC/EC), and 
gas chromatography/mass spectrometry (GS/MS). 

The purpose of the survey was to determine whether contaminants 
are migrating across the boundaries of BAAP and, if not, to 
determine the potential for contaminants to migrate in the 
future. Based on the survey results, it appears that no con
taminants are presently migrating off site. Some contaminants 
(most·notably nitrocellulose) have migrated off BAAP property 
in the past and are still present in high (though not neces
sarily harmful) concentrations in the sediments of Grubers 
Grove Bay of Lake Wisconsin. The nitrocellulose has apparently 
been decomposing to .form ammonia, which is also present in high 
concentrations in the sediments. 

Some contamination of the groundwater at BAAP appears to have 
resulted from operations at both the burning grounds and the 
sanitary landfill. The contaminated groundwater in the vicin
ity of the landfill is very close to the boundary of BAAP and 
is moving toward that boundary. The groundwater contamination 
in the vicinity of the burning grounds (chloroform and carbon 
tetrachloride) has apparently migrated at least 100 feet. 
Groundwater movement is slow in the vicinity of the burning 
grounds (1 to 3 feet per year). Between the burning grounds 
and the boundary of BAAP (in the direction of flow), ground
water movement ranges between 1 and 68 feet per year. The 
distance from the burning grounds to the BAAP boundary along 
the projected groundwater flow path is at least 1 mile. 

X 



CHAPTER 1 

INTRODUCTION AND PURPOS~ OF THE SURVEY 

From September 1979 through October 1980, Envirodyne Engineers, 
Inc. (EEI) and its subcontractor, Warzyn Engineering, Inc., 
conducted a preliminary contamination survey of the Badger 
Army Ammunition Plant (BAAP) located near Baraboo, Wisconsin. 
BAAP is presently in "standby" status and is maintained by the 
Olin Corporation under contract with the u. s. Army. The con
tamination survey performed by EEI was conducted under Contract 
No. DAAKll-79-C-0117, issued by ARRADCOM and executed by ARRCOM 
Rock Island, Illinois. The contract was monitored technically 
by the U. s. Army Toxic and Hazardous Materials Agency 
(USATHAMA). 

The primary objective of the survey was to determine whether 
contaminants are migrating outside the boundaries of BAAP and, 
if not, to determine the potential for migration. There were 
two secondary objectives. One was to answer some of the 
environmental questions that had been raised about the proposed 
dredging of Grubers Grove Bay, the receiving body for BAAP's 
wastewater discharge. The other secondary objective was to 
test the feasibility of tracing groundwater contamination 
through infrared photography of the vegetation. 

This survey has successfully achieved the primary and the first 
of the two secondary objectives through a combination of geo
technical/hydrological analysis, water, biota, soil and sediment 
sampling, and chemical analysis of the samples. Correlation 
of groundwater contamination with vegetative stress could not 
be achieved because of the lack of significant widespread 
groundwater contamination and the great depth to the water table 
encountered over most of BAAP. 

The drilling and installation of monitoring wells and the col
lection of deep soil and sediment samples were performed by 
EEI's subcontractor, Warzyn Engineering, Inc. located in 
Madison, Wisconsin. Warzyn subcontracted most of the actual 
well drilling to Ace Well Drilling, Wisconsin Dells, Wisconsin. 
Warzyn also performed most of the geotechnical analysis, and 
their report to EEI is included as Appendix G to this report. 

EEI personnel conducted all water, biota, and surface soil 
sampling and supervised sediment sampling. All chemical 
analyses were performed by EEI. The USATHAMA Quality Assurance 
Program was used to establish detection limits for each ana
lytical method utilized and to establish the precision and 
accuracy of quantitative data. 
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The BAAP survey was conducted in two phases: an initial 
qualitative screening phase followed by a quantitative veri
fication phase. The screening phase was conducted to determine 
the presence or absence of contamination at and in the vicinity 
of certain suspected sources of contamination as well as to 
identify any previously unsuspected contaminants which might 
occur in these areas. The verification phase documented and 
quantified the concentrations of contaminants detected during 
the screening phase and determined if (or at what rate and 
direction) these contaminants are migrating. 

Chapter 2 outlines the organization, management, storage and 
reporting of the vast amounts of data that were generated as 
part of this study. Chapter 3 contains a geotechnical summary. 
Portions of this summary were written by Warzyn, and these 
are included in their geotechnical report (Appendix G). 

Chapter 4 contains a description of the potential sources of 
contamination that were previously identified at BAAP. It also 
includes sampling site locations and a detailed discussion of 
the sampling materials and methods employed. Chapter 5 outlines 
the analytical methods used, the problems that arose in using 
those methods, and the quality assurance program employed 
during the survey. In Chapter 6, the investigations conducted 
off-site in Grubers Grove Bay, Wiegands Bay, Lake Wisconsin 
and the Wisconsin River are discussed. This discussion includes 
sections on sampling, analysis, interpretation, and a summary 
of the results of the study. 

In Chapter 7 the analytical results of the rest of the survey 
are summarized and interpreted with regard to the physical 
environment at BAAP. In Chapter 8 this summary is used to draw 
conclusions regarding the occurrence and migration of contami
nants at DAAP. 

2 



INTRODUCTION 

CHAPTER 2 

DATA MANAGEMENT 

During the environmental survey of BAAP, data was generated 
from field sampling, surveying, well installations, and chemical 
and physical analyses. Each piece of data has been recorded 
and formatted into one of the five existing IR Data Management 
System files, as specified in the BAAP Data Management Plan (1). 
These five files are listed below: 

1) Geotechnical - Map File 

2) Geotechnical - Field Drilling 

3) Geotechnical - Physical Analysis 

4) Chemical Analyses 

5) Ecological Survey - Monitoring Program 

The majority of the data is contained in the two analysis files; 
field survey results in the other three files represent a 
smaller portion of the total record. 

DATA CAPTURE 

Most of the data files have new entry codes which are not found 
in the IR Data Management User's Guide (2). New code names are 
proposed for those variables where code names do not currently 
exist. Examples include new genus/species codes for the 
Ecological Survey - Monitoring Program file, site types in the 
map file, and test names in the Chemical Analysis file. 
Appendix A includes a complete listing of the proposed code 
names. 

The numbering system for sample numbers and site identifications 
(ID) includes alphabetic and numeric prefixes and sequences 
designed to show (generally) the location and type of sample 
referenced. The result or analysis indicates by itself the 
general site and sample type. Table 2-1 presents a more 
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TABLE 2-1 

BAAP SAMPLE AND SITE NUMBERING SYSTEM 

Site ID Numbering 

S0001-S0999 

S1100-S1199 

Sl200-Sl299 

Sl300-Sl399 

S1400-Sl499 

Sample Number Prefixes 

AXXXX(a) 

wxxxx 

DXXXX 

MXXXX 

Generalized Site Type 

Biological sampling locations 

Well 

Settling ponds 

Bays, rivers, lakes 

Surface soils 

Generalized Sample Type 

Groundwater 

Surface water 

Soil or parent material 

Sediment (deposited material) 

NOTES: (a)Where xis numeric field of four digits. 

4 



detailed explanation of the system. Data from all of the files 
is related to the "Site ID" field, a unique location at BAAP. 
Thus, different types of samples obtained at the same location 
are readily identified and linked together by referencing the 
Site IO. 

Quality control for data capture phases insured the accuracy of 
data entered onto magnetic tape from the coding formB. Inspec
tion by attributes, as outlined in Military Standard 1050 (3), 
was the procedure used. Inspection Level II was utilized in a 
multiple sampling plan designed to insure that the percent 
defective did not exceed 0.25 percent (AQL = 0.25). The unit 
of product was one record. All defects discovered were corrected 
and rejected batches were subjected to further manual inspection. 
All batches passed this quality control test before they were 
accepted. 

Composite sample numbers were established for certain physical 
and chemical analyses pertaining to sediment and soil samples. 
The need for composited samples arises, for example, when 
numerous individual soil or sediment horizons are obtained at 
one site but only require a composited analysis for a particular 
parameter. Thus, composite samples and sample numbers were 
generated during initial sample log-in (or later when needed). 
Appendix B contains all composite sample numbers and associated 
individual sample numbers used for analysis during the survey. 
A character "C" in column 47 of the Chemical Analysis file 
denotes a composite sample. The characters "L", "U" and 11 S" 
in column 47 denote lower, upper and sediment horizons, respec
tively. These were used for defining a separate horizon sample 
from sample containers which were originally logged-in as one 
sample number in several containers and originally scheduled 
for composite analysis. Composite sample numbers in the 
Geotechnical Physical Analysis file are identified by the 
character "C" in column 27. Likewise, existing samples were 
composited for physical analysis when·needed. 

DATA FILES 

The map file contains the coordinates of each site ID used at 
BAAP. The site IDs have grid coordinates. The site IDs for 
wells and settling ponds are coded with coordinates in the 
state planar. All other site IDs are in meters, representing 
the east and north distances from a point of origin located 
south and west of the physical plant. This origin has the 
following Universal Transverse Mercator (UTM) coordinates: 
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east: 275000 
north: 4798500 

Thus, UTM coordinates can ultimately be determined for those 
site IDs in meters by adding them to the origin point (in UTM). 
Appendix C contains a sample map file and code name explanations 
as well as a table explaining the "description" field for 
biology site IDs from S0001 to S0037. These further define 
the exact locations for terrestrial biological sampling points. 

The Ecological Survey - Monitoring Program file contains aquatic 
and terrestrial survey data collected at BAAP. Site IDs 
(columns 20-29) for this file were originally assigned to 
numbers ranging between SOOOl and S0999. In reality, however, 
the site IDs ranged from SOOOl to less than S0060. Sample 
numbers for terrestrial samples fall within the range of B0001 
through B0199 and aquatic biology samples range from B0200 
through B9999 (Appendix D). In most cases, numerous samples 
were obtained at one site ID, and these can be keyed to the 
map file for exact locations. 

The Geotechnical - Field Drilling file contains data related 
to well drilling, construction, and well testing at BAAP. 
Appendix E reveals the file format. Site IDs for the wells 
range between SllOO to S1199. Again, these are keyed to the 
map file for exact well locations. 

Physical analyses were performed. on only two site types, wells 
and river sediments. These results are contained in the 
Geotechnical - Physical Analysis file. Variables for this 
file, along with the format, are presented in Appendix F. 

Results of chemical analyses are contained in the Chemical 
Analysis file (with the exception of GC/MS scans). Variables 
used in the file, such as test n~mes and measurement units, 
were obtained from the most recent IR Data Management Guide, 
Series "B", changes and updates. For ease of data handling 
and field surveying, an abridged chemical analysis coding 
form was created and is included in the Appendix. Data from 
this field form was entered onto a scratch file containing 
information related to obtaining samples in the field. 
Laboratory personnel entered chemical results on the regular 
form containing analysis data (columns 35-80). This portion 
was also punched onto a scratch file. Using the sample 
number as the key between these two scratch files, a computer 
program then combined related data to create a complete 
Chemical Analysis file. 
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CHAPTER 3 

GEOTECHNICAL SUMMARY 

This chapter was taken from the Warzyn Engineering, Inc. report, 
which is included in its entirety as Appendix G. 

REGIONAL GEOLOGIC SETTING 

Glacial Geology 

The following discussion of regional geology is primarily based 
on "Geology of the Baraboo District, Wisconsin," Wisconsin 
Geological and Natural History Survey Information Circular 14, 
1970. 

The surface morphology of the BAAP is basically the result of 
late Wisconsin Stage Glaciation. The terminus of the last 
major ice advance is situated in the west-central area of the 
site {see Figure 3-1). The eastern two-thirds of the site were 
under the direct influence of glacial ice, giving rise to an 
undulating topography characterized by knob and kettle type 
features. Several on-site kettle holes are currently occupied 
by small ponds. Due to differential melting of the ice front, 
the glacial deposits in the eastern areas are combined 
stratified outwash deposits and glacial till. 

The western third of the site was not overlain by glacial ice 
and forms a flat glacial outwash plain. The plain is underlain 
by stratified sand and gravel with some minor silt or clay 
layers. The plain extends south of the plant area where it 
becomes part of the Wisconsin River Valley. The area east of 
the plant, on the eastern bank of Lake Wisconsin, is charac
terized by undifferentiated glacial till, lake and wind deposits, 
and recent river deposits. The northern boundary of the BAAP 
lies along the southern edge of the Baraboo hills. The hills 
reach elevations of over 1,400 feet north of the plant boundaries 
near Devil's Lake. Within BAAP boundaries, the highest bedrock 
elevation is approximately 1,140 feet above sea level near the 
water reservoirs upslope from the water treatment plant, along 
the northern site boundary. 

Bedrock Geology 

The bedrock around BAAP is characterized by Precambrian meta
morphic rock and upper Cambrian to Ordovician sandstones, shales 
and dolomites (see Figure 3-1). The oldest rock unit which 
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TABLE I-A 

TYPICAL POLLUTANTS, EFFLUENTS, PRODUCTION RATES AND CAPACITIES 

A. BREAKDOWN OF POLLUTANT BY AREA 
ESTIMATED 

Percent Contribution of Pollutant 
Total Dissolved 

Sulfate Nitrate Solids. 

BALL POWDER 6.5 Negligible 2.6 

NITRIC ACID 2.0 Negligible 0.8 

NITROCELLULOSE 90.3 99 96.0 

TREATED WATER l.2 Negligible 0.5 

8. EFFLUENT POLLUTANT CONCENTRATIONS AND NPDES PERMIT STANDARDS 

Monitored Parameter 

TOC/COD 

Nitrate 

Total Dissolved Solids 

Total Suspended Solids 

Sulfates 

* Reference 3 in Bibliography 
** Reference 4 in Bibliography 

*** Reference 5 & 7 in Bibliography 

iffg/ l 

36 

72 

1428 

86 

554 

rffluent Characteristic 
1969* 1973** 

lbs/day mg/1 lbs/day 

8,817 10 660 

17,632 27 1,807 

349,717 533 35,076 

21,06 l 6 395 

135,674 133 8,763 

WPDES Permit application filed on 29 June 1982, is under review and processing by 
the Wisconsin Department of Natural Resources. 

-

Total Suspended 
Solids 

Negligible 

3.5 

96.5 

Negligible 

Applicable 
NPDES Limits*** 
mg/1 lbs/day 

40 7,500 

10 1,875 

1000 187,500 

25 4,690 

100 18,750 --10--to:J 
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TABLE I-A (cont'd) 

C. PRODUCTION LEVELS AT TIME OF USAEHA-EA REPORTS 

D. 

N Area 

Nitric Acid 

Nitrocellulose 

Rocket 

BALL POWDER 

* Reference 3 and 4 of Bibliography 

PLANT DESIGN CAPACITIES 

Area 

Nitric Acid (Old-Existing) 

Nitric Acid (New) 

Sulfuric Acid (Old-Existing) 

Sulfuric Acid (Old) 

N itroce 11 ul ose 

Rocket 

BALL POWDER 

Smokeless Propellant 

1969* 

146 tons/day 

201,000 lbs/day 

7,000 grains/day 

35,000 lbs/day 

1973* 

25 tons/day 

17,000 lbs/day 

5,000 grains/day 

32,000 lbs/day 

Production Rate (daily basis) 

250 tons 

400 tons 

200 tons 

350 tons 

500,000 lbs 

28,000 grains 

100,000 lbs 

533,000 lbs. 

-
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Single Base 
(Ml and NACO) 

Ball Powder 

Extruded Solvent
less (2.75 Rkt 
Grain, 155 RAP) 

Weak Nitric Acid 

Strong Nitric Acid 

Oleum 

Nitrocellulose 

Nitroglycerin 

Steam 

Electricity 

Water - Raw 

Water - Treated 

Unit of 
Measurement 

1000 lb/mo 

1000 lb/mo 

1000 lb/mo 

TPM 

TPM 

TPM 

1000 lb/mo 

1000 lb/mo 

1000 1 b/hr 

MVA 

MGD 

MGD 

-
TABLE 1-B 

PRODUCTION AND SUPPORT CAPABILITY* 

Existing 
Capacity 

16,000 ** 

3,000 ** 

2,900 

7,500 

5,000 

7,500 

16,600 

1 , l 00 

1,386 

30 

43 

48 

Modernized 
Capacity" in 

Construction 

10,800 

13 ,500 

10 ;980 

1 ,620 

Mobilization*** 
Requirement 

Existing Production 
Facilities 

16,000 

2,881 

8,961 

10,915 

7,713 

16,298 

317 

l ,550 

40 

11 

78 

* Production capacities are based on a 27 day operating month. 

-
Mobilization*** 
Requirement 

Modern Production 
Facilities 

16,000 

2,881 

7,359 

16,219 

7,289 

16,298 

317 

1,180 

124 

26 

** Ball Powder and Single Base 11 E11 Line use same finishing buildings. New Single Base finishing buildings can be 
constructed after M-Day and meet mobilization schedule. 

*** Interim requirements above standby status are direct factors of mobilization requirements. 
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-
Site** 

rlo. Location Status 

2 

3 

4 

NH 1/4 of NE 1/4 
of Sec ti on 14 , 
TI ON, R6E 
Townshio Sumnter 
Sauk Co, WI 
( N 9 71)0 E 65'l()) 
Badger Coordinate 
System 

Inactive/ 
closed 

(1942-1959) 

NW 1/4 of NW 1/4 Inactive/ 
of Section 13, closed 
TIO~. RfiE (l96q-1974) 
Townshio Sumnter 
Sauk, Co 
(~ 11)10~ E qfil)O) 
nadger Coordinate System 

SW 1/4 of NE 1/4 Inactive/ 
of Section l, closed 
TION, R6E (1960-1972) 
Townshio Sumpter 
Sauk Co 
(Nl90()() E l3'lOQ) 
Badger Coordinate 
System 

~L l/4 of NE l/4 
of Section 11, 
T ION, R6E 
Township Sumpter 
SJuk Co, WI 
(Ml5?1)I) E 83'l'1) 
BJdoer Coordinate 
Sy, te111 

Inactive/ 
closed 

(1'1F')-l'J;'.1) 

-
BAAP Solid kaste Oisoosal Sites* 

Size (Anorox) 

31)1) ' x 100 ' x 20 ' 
-volume =6'10,01)0 cf 
-tons @35 lbs/cf 
= 10,501) tons 

l50'xl5::l'xl0' 
-volume =225,'l()'l cf 
-tons @35 lbs/cf 
=3,938 tons 

400'x40'l'x2'l' 
-volume =3,20'l,01)1) cf 

60'l'x600'x25' 
-volume =9,00'l,010 cf 
·tons 035 lbs/cf 
"157,50'1 tons 

Condition 

CrOl·m~d ', covered 
~,ith 3' compacted 
soil 

Cro~mr'.d & covered 
with 3' of soil 

Crowned~ covered 
with 3·' compacted 
soil 

Crm~ned ', covered 
~iith 4' of soil 

-
Paqe 

Tyoes of Material Oisoosed of/Remarks 

Structural timbers, asphalt shingles, cardboard, paper, 
office tyne refuse, etc. 

Open burning of propellant and extraction-waste (deterrent
dinitrotoluene, dibutylphthalate, diphenylamine), benzene 
and black powder were carried out at this site. No garbage 
or explosives-conta.-,.inated w-1ste was burned at this site. 

Structural timbers. asphalt shingles, cardboard, paper, 
office refuse, etc. 

No explosive or prooellant contaminated waste was buried 
at this site. 

flo open burning of any kind was oracticed at this site. 

This was an old site for ooen burning of structural tim
bers, asphalt shingles, cardboard, paper, office refuse, 
oropellant & extraction waste. This waste, consisting 
of deterrent (dinitrotoluene, dibutylphthalate & diohenyl
amine), benzene and black powder was burned in 3 small 
areas located at the east end of the site. These extrac
tion-wastes burning areas comprise less than 10% of the 
total site. 
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Although open burning practices attempted to achieve F! 
complete destruction of the waste materials, combustion was~ 
not always complete, and some of these materials and/or ;:;l 
combustion residuals remained. Action of melting snow & vi 

rainfall carried some of the residuals into the soil at 
the site. To prevent further surface water leaching ~ 
oercolation, the deterrent burning area 1~as covered with 
a heavy plastic membrane. This membrane was covered with 
3' layer of soil to hold it in place and to protect it from 
1·1eather & animal damage and to provide an additional bar
rier to water oenetration. 

No explosive/oropellant ccntaminated structural wastes 
or garbage were burned or buried at this site. 

Uncontaminated wooden structural materials, asphalt 
shingles and other construction type debris were buried 
here. 
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No explosives, oropellants, exnlosive/oropellant contamin- 0 
ated materials, or garbage were buried or burned at this = L/1 
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rr, 
)> 



- - - ._ .... 

BAAP Solid Waste Disposal Sites* Cont'd Page 2 

Site** 
Ji2..,_ Location 

5 iU4 1/4 of NW 1/4 
of Section 6, 
TION, R7E 
Townshio Merrimac 
Sauk Co, WI 

6 

(~ 20000 E 14200) 
Badger Coordinate 
Sys tern 

E 1/2 of 1M l/4 
of Section 14, 
TI01~, R6E & the 
11 1/2 of i!E 1/4 
of Section 14, 
TIO/I, R6E 
Townshio Sumnter 
Sauk Co, WI 
(~I 96'.ll) E 5801)) 
oadqer Coordinate 
System 

Status 

Active 
( 197?.-

Active 
( 1959-

Size (Approx) 

1,01)0'x8'lO'x20' 
-volume =16,000,'lOO cf 
-tons @35 lbs/cf 
and 40~, fi 11 

= 112,000 tons 

Condition 

40% of the Potential 
volume is filled. The 
inactive portion is 
covered with 3' of soil. 
The active oortion is 
operated using the fill, 
compaction and cover 
method with cell size 
dimensions varying 
according to daily activity. 

Burning Pads and Pits. 
No landfill. 

*All silt's ilre 011ned hy the Unitec1 States Anny and Ol)<>rated uncter contract .iy Olin Corooration. 
Olin Corporation is the duthorized license0 for the ooeration of all solid ,,aste disoosal sites. 

**Solid ,,.i,tp disooc,,11 sites are sho11n on Dra11inqs ·1'.::1)4, She!ts 1-111. 

Types of Material Disposed of/Remarks 

Uncontaminated ,,ooden structural materials, asphalt 
shingles, construction-type debris, cardboard, paper, 
office refuse, etc. 

No explosives, propellants, explosive/propellant 
contaminated materials or garbage have been buried 
or burned at this site. 

This site will continue as a solid waste disposal 
site for the disposal of materials similar to that 
noted above. At the current fill, compaction and 
cover rates, this site has an estimated life of 
l'J _years. 

As the site is filled, it will be graded, crowned 
and cQvered with 2 feet of low permeable compacted 
soil and 6 inches of available top soil and seeded 
to hay grasses and crown vetch to prevent erosion 
and to reduce 1-iater infiltration and maximize 
evapotranspiration. 

IXI 
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A visual screen of white pine, multiflora rose and :g 
autumn olive will be developed approx. 50 feet ::: i! 
from the edge of the plant road on the east side c ~ 
of the solid waste disposal site. This screen will~ m 
also provide cover for existent wildlife. ~ -;" 

Explosive/propellant contaminated materials (con
struction debris, cardboard, wood, etc.) are 
burned on the burning pads orovided for this 
puroose. 

~laste explosives and/or propellant materials are 
burned on burning pads provided for this purpose. 
These site~ will continue to be used for the 
disposal of explosives and propellants and con
taminated waste until the proposed Contaminated 
Waste Processor (CWP) and Explosive Waste Inciner-
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ator (El-II) are constructed bv the Corps of d~ 
Engineers. i!i · rm 
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MGD Discharged 2.5 Estimated 

-
OLIN CORPORATION 
WINCHESTER GROUP 

Af14UNITION OPERATIONS 
BADGER ARMY A>ttUNITION PLANT 

BARABOO, WISCONSIN 

Date Reported: 

Date Received: 

-
31 December 1974 

27 December 1974 
------,----

LABORATORY ANALYSIS REPORT - FACILITY EFFLUENT WATER 
EPA LIMITATION 

ANALYSIS Average Maximum 

Total Solids No Reouirement 

Total Volatile Solids No Reaui rement 

Total Suspended Solids 75 malt 150 mall 

Total Dissolved Solids 250 mg/1 1750 mg/1 

Settleable Solids No Requirement 

Dissolved Oxygen 5 mg/1 Minimum• 

Biochemical Oxygen Demand No Requirement 

Chemical Oxygen Demand 75 mg/1 150 mg/1 

Nitrite-N No Requirement 

Ni trate-N 90 mg/1 135 mg/1 

Sulfate-S t 50 mg/1 250 mg/1 

pH Range - 6.0-9.0* 

Specific Conductance No Requirement 

Oil and Grease - 10 mg/1 

TOC No Requirement 

•state Requirement 

Typical BAAP DISCHARGE 

ANALYSIS lbs/24 Hours 

647 mg/1 

97 mg/1 

17 mg/1 359 

630 mg/1 13,167 

Trace ml/1 

11 mg/1 @ 4°c. 

13.3 mg/1 

52.4 mg/1 1,095 

0.8 mg/1 

18.4 mg/1 385 

82 mg/1 1 , 714 

7.0 uni ts @ 21.7°F. 

880 A.1111hos @ 21. 7°F. 

NR mg/1 

mg/1 

Distribution: D. 0. Thurow 
D. S. Nancarrow 
R. E. Grames 
R. J. Thiede 

DISCHARGE LIMITATION 
lbs/24 Hours 

Average Maximum 

No Requirement 

No Requirement 

14,080 28, t 00 

234,000 328,000 

No Requirement 

No Requirement 

No Requirement 

14,080 28,100 

No Requirement 

16,800 25,200 

28,100 46,800 

No Requirement 

No Requirement 

No Requirement 

No Requirement 

REMARKS 

Grab Sample 
t 2/26/74 
Grab Sample 
12/26/74 ,, 
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Prepared By: D. M. PETERSON 

Approved By: J. A. HORMAN 
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TABLE 11-B 

WATER EFFLUENT POLLUTANT CHARACTERISTICS COMPARISON 

TYPICAL ESTIMATED EMISSIONS EMISSION LIMITS 
TYPE 1969 TYPICAL EMISSIONS 50% MOBILIZATION 75% MOBILIZATION 100% MOBILIZATION l JULY 1977 NPDES 

EMISSION Mq/Liter Lbs/Dav Mq/L i ter Lbs/Day Mq/Liter Lbs/Dav Mq/Liter Lbs/Day Mg/Liter Lbs/Dav 

COD/TOC 36 660 36 11,000 36 16,500 36 22,000 40 7,500 

Nitrate {N) 72 17,632 72 22,000 72 33,000 72 44,000 10 1,875 

Total Sus pended 86 21 ,061 86 26,000 86 39,000 86 52,000 25 4,690 
Solids 

Total Dissolved l ,428 349,717 l ,428 .436 ,000 1,428 654,000 1,428 872,000 l ,000 187,500 
Solids 

Sulfates 554 135,674 554 169,000 554 254,000 554 338,000 100 18,750 

Note: Effluent pollutant concentrations at mobilization and other rates are assumed to be the same as 1969 concentrations. 
Total emission in lbs/day is a straight line computation. 

---iO-ft:c 
):,, "'O O )> 
CD fTl -i 0 
r :;o )> Ci> 
r,,J>r-m 

-i ;;o 
........... "'O 
...... 0 r- )> 

I :Z)>)> 
CD v, :z "'0 

,,, 
;:.::. 

-i 



-
MGD - 0.07 

ANALYSIS 

BOD 

p ... 

Chlorine* 

Total Suspended Solids* 

Settleable Sollds 

Fecal Co11fonn 

*State Requirement 

-
OLIN CORPORATION 

WINCHESTER-WESTERN DIVISION 
ENERGY SYSTEMS OPERATIONS 

BADGER ARMY Af+IUNITION PLANT 
BARABOO. WISCONSIN 

LABORATORY ANALYSIS REPORT 

SANITARY TREATMENT PLANT 

EPA LIMITATION 
EFFLUENT ONLY INFLUENT 

AVERAGE MAXIMUM 
30 mg/l 45 mg/1 

5620 lb./24 Hr. 8430 lb./24 Hr. 

200 Colonies/ 400 Colonies/ 
100 ml. 100 111. 

Distribution: R. J. Thiede 
D. S. Nancarrow 
R. J. Priebe 

2.3 mg/l 

7. 7 @ 18°c 

0.14 mg/1 

5.2 mg/1 

Trace ml/1 

NR /100 ml 

-
Date Reported: l8l_uly 1978 

Date Received: 13 July 1978. 

EFFLUENT REMARKS 

0.6 mg/l 
0.35 l b/24 Hr 

7.8@ lBOC 

0.28 mg/l 

8.4 mg/l 

Trace ml/1 

<One 
Co 1 ony /1 00 ml Sampled 7-12-78 

Prepared By: D. M. KOENIG 

.l\pproved By: P. S. YOUNG 
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BADGER AAP 
TOTAL PLANT 
OPERATIONS - EA 

TABLE III-A TABLE III-A 

• AIR POLLUTANTS /\T BADGER AR11Y AMMUNITION PLANT 

SOURCE POLLUTANT EXISTING PROPOSED 
STATUS COtffROL CONTROL 

Oleum SOx None New PEMA MOD 
Plant 350 tpd FY72 - Under 

Acid Brinks OV/SAR Construction 
Mists Demister Plant 

Nitric NOx None New MCA (old) long rc1r qe 
Acid 400 tpd PEMA MOD 
Plant AOP FY71 - Under 

Plant Construction 

Nitric NOx None 2 Each New MCA (old) lonq rar ge 
Acid Acid 250 tpd ·PEMA MOD 
Concentrator Mists Demister NAC/SAC FY71 - Under 

Construction 

Nitroce 11 u 1 ose NOx Fume New MCA~ long range 

• Lines Scrubber Nitration PEMA 
Acid Facility MOD. 
Mists FY89 

Powerhouse Particulate Low Powerhouse MCA 
No. 1 Matter efficiency boilers Project 

cyclone converted to FY71 
#2 fuel oil Project 

NOv None 
Completed 
MCA -1 ong ranae ,, 
PO\'lerhouse No. 2 

SOx Use of #2 
fuel oil 

Burning Particulate Nor.e Ins ta 11 Currently 
Grounds ~~at t(!r approved under 

incinerator for study. . 
explosive and t':CA 
conta:11i na ted Projects 
wastes FY80-longe ranae 

-- ----
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CHEMICAL AGENT, EXPLOSIVE 
AND PYROTECHNIC STORAGE 
AREA 

(l) Old Acid Area Production 
Facility Complex Storage 
Area 

-
T,!.BLE IV-B 

STORAGE Jl.REA.S 

CH~MICAL AGENTS, EXPLOSIVES, AND PYROTECHNICS 

DESCRIPTION 0~ 
CHEMICAL AGENT, 
PYROTECHNIC 0~ EXPLOSIVE 

Chemiccl !,qents 

1. 62% Nitric Acid 
2. 68% Suifuric Acid 
3. Ol 2um 
t;_ t,Hroglycerine f~ixcd 

Acid 
S. NG Se~i Con Mixed Acid 
6. NG Con Mixed Acid 
7. Con Mix Acid 
8. 92% Sulfu;ic Acid 
9. 80-20 Mixed Acid 

.l C. .u.rnr.1on i a 
11. Hydrated Lime 
12. Soda Ash 

SIZE 
IM 

ACRES 

(23) Outside Storage Tanks 
(6) Outside Jl.mmonia Tanks 

(Appr0x. 2 acres total) 

-

ALARM SYSTEM 

~:one 
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·--··•·• ------ -• -··-·-· ....... -- ....... . 

CHEMICAL AGENT, EXPLOSIVE 
AND PYROTECHNIC STORAGE 
AREA 

(2) New Acid Area Production 
facility Complex 

· - . -· ····-·· ·••·• ---·- ........ ---·•···-··--··-· ·--··--··- ·-· -· ......... _. 
T·:':Lc 1v-n ~"c·"t • d'J • ,D L. • .) - I l ... ·--

S:OR.11.GE .A.REAS 

CHEMICAL AGENTS, DPLOS_IVES 1 AND PYROTECHNICS 

DESCRI PTIOi'~ OF 
CHH~ICAL AGENT, 
PYROTECHNIC OR EXPLOSIVE 

Che!Tiical A0ent 

l. 62% Nitric Acid 
2. 681 Sulfuric Acid 
3. 01 eum 
4. Nitrcglycarine Mixed 

Acid 
~- NG Semi Con Mixed Acid 
6. MG Con Mix Acid 
7. Ccn t1ix Acid 
8. 92! Sulfuric Acid 
9. 80-2Q Mixed Acid 

111 u. 
11 . 
12. 
13. 
14. 

f,iT;mcni a 
Soda Ash 
Sul fur 
98% Nitric Acid 
Pyro Mixed Acid 

SIZE 
IN 

ACRES 

About 4G various acid, 
ammonia, petroleum and 
su1fur storage tanks 

(Approx. 4 acres} 

ALARM SYSTEM 

None 
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CHEMICAL AGENT, EXPLOSIVE 
AiiD PYROTECHNIC STORJ'.GE 
AR:.A 

(3) B-Line, C-Line, D-Line, 
E-Line, F-Line 
Nitrocellulose Production 
frea, Acid Storag~ Area(s) 

-
TABLE IV-B (Cont'd) 

STORl\GE AREAS 

CHEMICAL AGENTS. EXPLOSIVES! AND PYROTECHNICS 

01:SCRIPTION OF 
CHEMICAL AGEtlT, 
PYROTECIINiC OR EXPLOSIVE 

Chemical Agents 

l. Olet.:m 
· 2. 80-20 Mixed Acid 
3. Pyre M~xed 
4, UC Spent Acid 
5. HC Nitrating Mixed 

Acid(s) 
6. 62% Nitric Acid 
7. Pebble Lime 
8. Caustic Soda 
9. Soda /\sh 

10. Hood Pulp 
11. Cotton Linters 
12. In process and Finished 

Nitrocellulose 

SIZE 
IN 

ACRES 

20-22 Acid Tanks Per Line 

2-1/2 acres per line 
x 5 lines= 12-1/2 acres 

-

ALARM SYSTEM 

None 
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CHE:H CAL AGctlT, EXP LOS I VE 
A:;o PYROTECH!H C STORAGE 
F•.F.EA 

I , ) 
\ I f1itroglycerin Prodt.:ction 

Areas (Old and New) Acid 
and M~terials Storage 
/ 1.r2as. 

Nitroglycerine is stored 
at each step of the 
production process. 

-
•AGLE iV-3 lCont'ci)_ 

STO~/\GE AREAS 

CHEMICJIL AGEN"iS, EXPLOSIVE?, Miu PYROTECHNICS 

DESCRIPTIO~I OF 
CHEMICAL J\GENi, 
PYRJTECl!r-JIC OR EXPLOSIVE 

l. 
2. 

Glycerine 
flitroglyc~dne Mixed 
Acid 

3. NG Spent Acid 
4. ~G Semi-Con Mixed Acid 
5. NG Con Mix Acid 
6. Rock Salt 

Sodium Silica Fluoride 7 
I • 

8. Custor Oil 

SIZE 
IN 

ACRES 

Glycerine and Storage 
Areas 

(Approx. 2 acres) 

-

ALARM SYSTEM 

None 
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C~E•·~I Cr\L ft.GE1H, EXPLOSIVE 
i:.:::] ?nOTECHt;Ic STORi'.:.GE 
• -..- r 
,4r.c.A 

( . \ I, Ole~~ Plant (cld) 
?rodv~tion Area, Storase 
Area 

-
TABLE IV-B {Cont'd} 

STORAGE /1REAS 

CHEMICAL AGENTS, EXPLOSIVES, AND PYROTECHNICS 

DESCRI PTIO!'! 8F 
Cf:EiHUiL AGGIT, 
PYROTECHiiIC CR EXPLOSIVE 

l. 
2. 
3 . 
4. 
i:; ...,. 

80-20 Mixed Acid 
92% Sulfu~ic Acid 
01eum 
Sulfur 
Soda Ash 

SIZE 
n-: 

ACxES 

Sulfur tank and pit, 
01eum tank. 92% sulfur 
tar.!<, 80-20 tank 

Total size - about 1 acre 

-

ALAR'.~ SYSTEM 

Mane 
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CHEMICAL AGENT, EX?LOSIVE 
,::10 PYP.C:TECHtllC STORAGE 
AD..':./l. 

( l) B.t;LL PO'.!0ER Production 
Area, Stor2g2 Area and 
Auxiliary BALL PO~DER 
Line Storc:.ge. 

BALL POWDER is stored at 
elch of the productio~ 
prcces~;es. 

-
TABLE J\'-·'3 {_Co~-•~d} 

STCR.'\GE ilRE,\S 

CHEMICAL AGENTS, EXPLOSIVES, AND PYROTECHNICS 

DESCRIPTION OF 
C~EMICAL AGENT, 
PY~OTEC~N!C OR EXPLOSIVE 

1 . Bc~ze:12 
2. Ethyi Acetate 
3. I sopropyl A 1 echo 1 
4. Colloid 
5. Oiphenylamine 
6. Sodium Sulphate 
7. Calcium Carbonate 
8. Ethyl Cellulose 
9. Tin Dioxide 

10. Potassium Nitrate 
11. Graphite 
12. Salvage Prcpellant 
13. Nitroglycerine 

SiZE 
m 

ACRES 

/\uxil i arv Line 

1. NG Storage Bldg. 8018 
2. Tank F.rm, Bldg. 8009 
3. Solvent Handling 8009 

(One acre) 

Main Line 

1. Eight (8) MG Storage 
Transfer Bldgs. 

2. Solvent Tank Farm 
Bldg. 9546 

3. Solvent Storage 
Bldg. 9502-1 thru 6 

4. Powd2r Storage Pits 
Bldg. 9590 

5. Solv2nt Receiving 
Bldg. 9594 

(Total-Approx. 3-1/2 acres) 

-

ALARM SYSiEM 

None 
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CHE~ICAL AGENT, EXPLOSIVE 
A:!D PV20TErn:nc S7GRf,GE 
;P.rn 

{1) s~okeless Production 
Corplex {B, C, D & E Ls~es) 
Storage Areas, including 
Ether, Alcoho1, Inert Gas 

s~okeless propellant is 
stored at each of the 
propellant production 
processes. 

-
TABLE IV-B (Cont'd) 

STOP.AGE AREAS 

CH~MICAL AGENTS, EX?LOSIVESLAND PYROTECHNICS 

DESC~IPTION OF 
C~~~ICAL AGENT, 
PYROTECH~!C OR EXPLOSIVE 

1. A lcor.o 1 
2. Ether 
3. Caustic Soda 
4. Pronane 
5. Din~trotoluene (DNt) 
6. Dip:1eny1amine (DPA) 
7. Potassium Sulfate 
8. Ethyl C2ntralite 
9. Lead C1 rbonate 

10. Butyl Stearate 
11. Nitrocellulose 
12. In-process single 

base propellant 

SIZE 
IN 

J'.I.CRES 

1. Alcohol-Ether Storage 
Production Area 
39 Tanks 

(Approx. 6 acres) 

2. Inert Gas - 9 Tanks 
(Approx. l acre) 

3. Various Storage Tanks 
in each line 
(Approx. l acre/line 

x 4 lines= 4 tiCres) 

-

'1.LARM SY STE~1 

No Alarm System 
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CHEMICAL AGENT, EXPLOSIVE 
.lfrn PYROTECHllIC STORAGE 
fa.~EA 

(1) Rocket Production 
Storage Area 

Rocket Double Base 
Propellant is stored 
at each step in the 
production process. 

-
7A8LE H-3 (Cont'd]_ 

STOR:\GE /.\REAS 

CHErH CPL ,'\G':NTS, EXPL'JS IVES~ Alm PYROTECHNICS 

DESCRIPTION OF 
CHEMICAL AGENT, 
PYROTEC~NIC OR EXPLOSIVE 

SIZE 
IN 

ACRES 

1. Diethylphthalate (DEP) Small storage farm in 
2. Lead Salicylate Paste Area 
3. 2-Nitrodiphenylemine 
4. Candeli1la Wax (Approx. 1/2 acre) 
5. Lead Hexoate 
6. Butyl Acetate 
i. Eiba Solvent 

(Ethyl Lactate - Butyl 
Acetate) 

8. Le~d Stearat~ 
9. Lead Beta Resorcylate 

10. Di-HJrmal Propyl Adipate 
11. Ethyl Centralite 
12. Mc~o~asic Copper 

Salicylat~ 
13. t.tomi zed ,, i uminum Powder 
14. Nitrocellulose 
15. Nitroolycerine 
16. Double Base Propellant 

and Grains 

-

ALARM SYSTEM 

None 
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CEEMICAL AGEHT, EXPLOSIVE 
,&,;;o PYP.OTECHrlIC STORAGE 
A?.EA 

(1} Magazine Area 

-
TABLE iV-3 (Cont'dl 

STORi\GE ,\REAS ------
CHEmCAL AGENTS 1 EXP_!.OS_I_VE~, Ar-ID PYROTECHNICS 

DESCRI ?TIOi'l OF 
CHEMICAL AGEilT, 
PYROTEC:~IIIC OR EXPLOSIVE: 

1. Various Singie Base 
Smokeless Propellan~s 

2. Various B~LL PO~DER 
Propell~nts 

3. Various Double Gase 
Rocket Propella~ts 

SIZE 
IN 

ACRES 

122 Storage Magazines 

2,329,308 sq. ft. of 
storage capacity 

23,125 tons Propeilant 
storage capacity 

(Approx. 6,000' x 9000' 
1,240 acres) 

-

ALARM SYSTEM 

No Alarm System 

Inspected by security 
personnel on an around 
the clock basis. 

-I O -I a, 
J> -oo> 
OJ rr, -I c:, 
r ;o > c;-, IT'l>,rr: 
...... -I ;o 
< ...... -0 
, or> 

OJ z > > 
V'l Z "'O 

-I 

rr, 
)> 



-

CHE:-1ICP-.L AG :n: EXPLOSIVE 
,:.· '.) PYROEC \::re STC2."-.GE 
r. ~A 

(l) General Plant s~p~crt 
Facilities, includir.g 
Filtration, Water 
Treatment, Sewage 
Dis~osal, Warehousing 

-
TABLE IV-B (Cont'd) 

STORt,.GE AREAS 

CH::~-!I CAL J-i.Gf}!TS, EXF!..OS IVES, 1-.ND PYROTECHNICS 

Ct CRI PTIO~I OF 
Cfi ; 1 I C,\L t.S~i1 T, 
P':' OTECh;;1c OR [XPLOSIVE 

l. Aluminum Sulphate 
2. Am~onia Sulphate 
3. Liqua Treat 
4. Cat-Floe 
5. Cr.;orine 
6. Lime 
7. Sa 1 t 
E.. Soca Ash 

SIZE 
T ,, 
J. '1 

ACRES 

Ne specific tank farm 
as such; however, various 
tanks, cy~inders, etc., 
stored as nec~ssary to 
accomplish desired 
support elements. 

-

ALARM SYSTEM 

None 
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MUut.K AAI-' 
TOTAL PLANT 

TABLE V OPE RAT IONS - EA 

FLORA AND FAUNA ON THE INSTALLATION 

A. Marmnals 

Conunon Name Sci en tif i c Name Habitat Population 

WhitetaH Deer {Odocoileus virginianus) Woodlands Abundant 
Raccoon (Procyon lotor) Woodlands Abundant 
Opossum (Didelphjs virginiana) Woodlands Abundant 
Skunk (Mephitis nigra) Woodlands & Moderate· 

{Taxi dea tax us) 
open areas 

Badger Woodlands & Moderate 
open areas 

Red Fox {\lulpes fuJ va) Woodlands & Moderate 
open areas 

Grey Fox {Uruc.vn cinereoargenteus) Woodlands & Rare 
open areas 

Fox Squ i rre 1 (Scirurus niger) Woodlands Abundant 
Grey Squirrel {Scirurus carolinensis) Woodlands Moderate 
Woodchuck {Marmota monax) Woodlands & Moderate 

open areas 
Cottontail Rabbit {Sy]vilagus flQridanus) Woodlands & Moderate 

open areas 
Eastern Chipmunk {Tamias striatus) Open areas Abundant 
Deer Mouse {PerQmyscus legcupus) Woodlands Moderate 
House Mouse (Mus musculus) Buildings Moderate - Flying Squ.i rrel (G]aucQmys volaas) Woodlands Rare 
Red Bat (Laisurus bQrealis) Moderate 
Muskrat (Qadatra zibethicus) Ponds & Moderate 

streams 
Eastern Mo 1 e (ScalQpus aguaticus) Underground Moderate 



BADGER AAP 
TABLE V (Cont'd) TOTAL PLANT 

OPERATIONS - EA 

8. Birds - Comnon Name Scientific Name Population 

Barn Swallow (Hjrundo rustjta erlthrogaster) Moderate 
Black & White Warbler (MnjotiJta varja) Rare 
Black Capped Chickadee Parus atrica illus) Moderate 
Bluebird (Sialia sialis Rare 
Blue Jay (Cyanocitta cristata) Abundant 
Blue Winged Teal (Anas discors) Moderate 
Bobolink (Dolichonyx orizivorus) Abundant 
Bobwhite Quai 1 (Colinus virginianus) Rare 
Brewers Blackbird (Euphagus cyanocephalus) Moderate 
Brown Creeper (Certhia familiaris) Moderate 
Canada Goose (Branta canadensis) Migratory 
Canvasback Duck (A~tb~a valisineria) Migratory 
Cardinal (Bitbmondena cardinalis) Moderate 
Cowbird (Molothrus ater) Moderate 
Evening Grosbeak (~esperiphona vespertina) Moderate 
Golden Crowned Kinglet (Regulus satrapa) Moderate 
Horned Lark (Eremophila alpetris) Moderate 
Horned owl (Bubo virginianus) Rare 
Junco (Junco hyemalis) Moderate 
Kingbird (Tyrannus tvrannus) Moderate 
Mal lard (Anas platvrhvnchos) Moderate 
Meadowlark (Sturnella magna) Abundant - Mourning Dove (Zenaidura microura) Abundant 

Pintail Duck (Aoas acuta t~itzihoa) Migratory 
Red Eyed Vireo (Vjero olivaceus) Moderate 
Red Tailed Hawk ·(Buteo iamaicensis) Moderate 
Robin (Iurdus mjgratorius) Abundant 
Rose Breasted Grosbeak (ebeucticus lydovicianus) Rare 
Ruby Throated Hunvningbird (Archi]ocbus colubris) Moderate 
Ruffed Grouse (Bonasa umbellys) Moderate 
Scarlet Tanger (eiranga olivacea) Rare 
Starling (Sturnus vulgaris) Moderate 
Tufted Titmouse (earus bkolor) Moderate 
Turkey vulture (Catbartes aura) Moderate 
White Breasted Nuthatch (Sitta carolinensis) Moderate 
Woodcock (Scolopax rysticola) Migratory 
Wood Thrush (~i]ocicb]a mustelina) Moderate 
Brown Thrasher (Ioxostoma rumpum) Moderate 
Catbird (Qumetella carolinensis) Moderate 
Killdeer (Charadrjus vociferues) Abundant 
Yellow Shafted Flicker (Colaptes auratus) Moderate 
Great Blue Heron (Ardea herodias) Few 
Wood Duck (Aix sponsa} Moderate 
Sparrow Hawk (Falco sparuerius) Moderate 
Ring Necked Pheasant (ebasjanus Colchicus) Moderate 
Comnon Nighthawk {ChordejJes minor) Moderate 
Red Headed Woodpecker (MaJeaerpes ertthrocephalus) Abundant 
Yellow Bellied Sapsucker (Spb~rapicus varjus) Moderate 
Downy Woodpecker (Decdcacapus pubescens) Moderate 
Tree Swallow (lcjdapracce bicolor) Moderate 



BADGER AAP 
TABLE V (Cont'd) TOTAL PLANT 

OPERATIONS - EA 
B. Birds (Cont'd) - Common Name Scientific Name Poeulation 

Cro~ (Corvus brachyrhynchos) Abundant 
·House Wren {Troglodytes aedon) Abundant 
Ruby Crowned Kinglet : {Regulus calendula} Moderate 
Cedar Waxwing {Bombycilla cedrorum} Migratory 
English Sparrow {Passer domesticus} Moderate 
Baltimore Oriole (Icterus galbula) Moderate 
Indigo Bunting (Passerjna cyenea} Rare 
American Goldfinch (Spinus tristis) Moderate 
Purple Finch (CarQoda~us gurgureus} Migratory 
Rufous Sided Towhee (eipilo ervtbrogbtbalmus} Rare 
Fox Sparrow (PassereJJa iliaca) Moderate 



C. Trees 

CoR1110n Name 

Apple 
Aspen 
Basswood 
Birch 
Box Elder 
Butternut 
Cedar, Red 
Cedar, White 
Cherry, Black 
Cherry, Choke 
Cherry, Pin 
Cottonwood 
Hackberry 
Hickory, Bitternut 
Hickory, Shagbark 
Locust, Black 
Maple, Sugar 
Maple, Black 
Mulberry, Red 
Oak, Black 
Oak, Red 
Oak, White 
Oak, Bur 
Pine, Red 
Pine, White 
Prickly Ash 
Spruce, White 
Walnut, Black 
Wi 11 ow, Black 
White Ash 
Elm, American 

TABLE V (Cont'd) 

Scientific Name 

(Pyrus malus) 
(Populus) 
(Tilia americana} 
(Betula} 
(Acer negundo) 
(Juqlans cinerea) 
(Junipecus virqiniana} 
(Thuia accidentalis} 
(Prunus serotina) 
(Prunus virqiniana) 
(Prunus pensylvanica} 
(Populus deltoides) 
(Celtis occidentalis) 
(Carya cordjformis) 
(Carya ovatal 
(Robinia pseudoacacia) 
(Acer saccharum) 
(Acer niqruml 
(Morus rubra) 
(Ouercus velutina) 
(Ouercus rubra) 
(Ouercus alba) 
(Ouercus macrocarpa) 
(Pious resinosal 

BADGER AAP 
TOTAL PLANT 
OPERATIONS - EA 

(Pious strobus) 
(Xanthoxylum americanuml , 
(Picea glauca) 
(Juglans nigra} 
{Salix nigra} 
(Fraxinus americana) 
(IJJmus aroeri caoa} 



. 0. Flowering pl cints 

Conman Name 

Alfalfa 
Asparagus 
Bindweed 
Bittersweet 
Blackberry 
Black Medic 
Bracken fer.n 
Bush Honeysuckle 
Butter and Eggs 
Butterflyweed 
Carrion Flower 
Cattai 1 
Chickory 
Chickweed 
Clover 
Cocklebur 
Coneflower 
Cowslip 
Creeping Charlie 
Oandel ion 
Dayl i ly 
Dutchman's-Breeches 
Elderberry 
Evening Primrose 
Flag Iris 
Geranium 
Goatsbeard 
Grape 
Hawkweed 
Hazel brush 
Hemp 
Hound's Tongue 
Ironweed 
Ivy, Poi son 
Jack-in-the-pulpit 
Jewel weed 
Knotweed 
Lettuce, Wi 1 d 
Lilac 
Mayapple 
Milkweed, Convnon 
Mock Orange 
Mullein 
Pepper Grass 

· Phlox 
Pigweed 
Plantain 
Queen Anne's Lace 

TABLE V lCont 1d) 

Scientific Name 

(Mediago sativa} 
(Asparagus) 
(Convolvulus} 
(Celastrus) 
(Rubus al leg.) 
(Medicago lup.) 
(Pteridium) 
(Oiervilla) 
(Linaria) 
(Asclepias) 
(Smilax) 
(Typha latifolia) 
(Cichorium) 
(Cerastium stellaria) 
(Irifolium} 
(Xanthium} 
(Rudbeckia) 
(Cal tha) 
( Nepeta Hed.) 
(Taraxacum officinalel 
(Hemerocallis} 
(Dicentra cucullaria) 
(Sambucus} 
(Oenothera} 

BADGER AAP 
TOTAL PLANT 
OPERATIONS - EA 

(Iris versicolor Linnaeus) 
(Geranium} 
(Tragopogon) 
(Vitis) 
(Hieracium} 
(Corylus) 
(Cannabis) 
(Cynogolossum) 
(Vernonia) 
(Rhus radi cans) 
(Arisaema) 
(Impatiens) 
(Polygonum) 
(Lactuca) 
(Syrinqa) 
(Podophyllum peltatum) 
(Asclepias· syriaca) 
(Philadelphus) 
(Verbascum) 
(Lepidium) 
(Phlox) 
{Chenopodium) 
( Pl antaqo) 
(Daucus) 



D. Flowering Plants (Cont'd) 

Conman Name 

Ragweed 
Raspberry 
Rocket, Yellow 
St. John's Wort 
Smartweed 
So 1 omon' s Sea 1 
Sticktights 
Strawberry 
Sumac 
Sweet Clover 
Thorn Apple 
Vervain 
Vetch 
Violet 
Wintergreen 
Yarrow 
Cardinal Flower,-Red LobeJia 
Milkweed, Whorled 

TABLE V (Cont Id) 

Scientific Name 

(Ambrosia) 
(Rubus acc. and jd.) 
{Barbarea) 
(Hypericum) 
(Polygonum) 
(Polygonatum) 
{Bidens) 
(Fragaria) 
(Rhus) 
(Meli 1 otus) 
(Crataegus) 
(Verbena) 
(Lathyrus) 
(Vjola} 
(Gaultherja) 
{Acbi 1J ea) 
{LobeJja cardjnaJis) 
(Asclepjas verticiJJata) 

BADGER AAP 
TOTAL PLANT 
OPERATIONS - EA 



BADGER AAP 
TOTAL PLANT 
OPERATIONS - EA 

TABl:E V (Cont'd) - E. Fish 

Co111110n Name Scientific Name Population 

Bass (Mi cro~terus) Moderate 

Bluegill (Helio~erca incisor) Abundant 

Crappie (Pomoxis Annularis) Abundant 
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TABLE 111-B 

SUMMARY OF SOURCE SJI.MPLING MEASUREMENTS, PRODUCTION FACILITIES (1970) 
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TABLE III-C 

STATIONARY FUEL COMBUSTION UNITS - DESCRIPTION AND PARTICULATE EMISSIONS 

MBTU/Hr. Number Boilers Stack 
Building Boiler of per Height Estimated A 11 owabl e 

Number Fuel Boilers Capacity Stacks Stack Feet Lb. /~fBTU Lb./MBTU 

400-1 No. 2 Oil 5 210 5 1 128 0.06 0.60** 

400-1 No. 2 Oil 4 26 2 2 35 0. 11 0.60** 

6538 Bit~minous 4 120 4 1 133 5.94* 0.40 
Coal 

* Estimated emission based upon 8.8% Ash and 12,600 BTU/lb. Coal. 

** Interpretation of APS-1 by the State of Wisconsin allows 0.60 lb./MBTU for units burning fuel oil and 
for the size of the units described above. -Io -H:O 

):> -0 0 l> 
OJm-to 
r ;:o ):> C) 
IT1 ):> r IT1 

-I ;:o 
.......... -0 
-o,l> ..... z ):> )::, 
I V>Z-0 

{"') -I 
I 

f"T1 
:;::. 

The above information is taken from the U.S. Army Environmental Hygiene Agency, Aberdeen Proving Ground Report, 
Air Po11ution Engineering General Survey No. 66, 0137-77, Badger Army Anvnunition Plant (16-18 August 76). 



TABLE II I-D 

BADGER AAP 
TOTAL PLANT 
OPERATIONS. - EA 
TABLE III-0 

ESTIMATE OF AIR POLLUTION EMISSIONS FROM BOILERS AT CAPACITY* 

Building Boiler No. of Pollutant Emission** 
Number Capacit,l'. Boilers Total of All Boilers 

Lbs/Hr. 

400-1 210 MBTU/Hr. 5 Particulates 112 
SOX 432 

(Fuel: #2 Fuel Oil) co 30 
HC 22.5 
NOx 600 

400-1 26 MBTU/Hr. 4 Particulates 11.2 
SOX 42.9 

(Fuel: #2 Fuel Oil} co 2.98 
HC 2.23 
NOx 59. 5 

6538 120 MBTU/Hr. 4 Particulates 
SOx 

(Fuel: Coal Bituminous) CO 

2848 
2383 

5.7 
342.7 
19.04 

(12,600 BTU/lb.) HC 
(3.3% Sulfur - 8.8% Ash) NOx L _____ _ 

,mt available 210 M!HU/HR. 
at this tine (oil fired) 

Not available 210 MBTU/HR. 
at this time (coal fired) 

* NOTE: See** note on Table III-E. 

Particulates 22.4 
sex 86.4 
co 6.0 
~iC 4.5 
NCx 120.0 

Particulates 
SOX 
co 
HC 
NOx 

1246.0 
1042.56 

2.49 
149.93 

8.33 

** Emissions noted are at full capacity and assumes mobilization schedule 
requirements. Intermediate requirements will vary according to production 
schedule and will be proportional to the mobilization rates. 



TABLE III-E 

ESTIMATE OF AIR POLLUTION EMISSIONS AT CAPACITY 

FROM EXISTING OLD ACID AREA* 

BADGER AAP 
TOTAL PLANT 
OPERATIONS - EA 
TABLE III-E 

Building Number of Pollutant Emission 
Number Facility Units Total of All Units 

Lbs./Hr. 

702 AOP 6 NOx 460 

703 NAC 16 NOx i94 

704 SAC 10 NOx 1334 * 
SOx 2990 

728 Oleum l SOx 391 

Various NC 5 NOx 106. l 

* The plant is in a standby condition at this time so no pollutants are being 
produced in the production area. 

** This number is based on BAAP calculations made from data where judgemental 
considerations and theoretical conclusions have been used. The number is 
not based on measurements taken from actual operating conditions at BAAP, 
and must be considered as an order of magnitude number. Any conclusions 
drawn from the use of this number should be so qualified. 

It is estimated that the pollutant emissions at mobilization will be 
as follows for the new Acid facilities: 

400 Tons/Day Nitric Acid 
500 Tons/Day Nitric Acid Concentrator 
350 Tons/Day Oleum 
500 Tons/Day Sulfuric Acid Concentrator 
350 Tons/Day Oleum 

1200 Lbs/Day 
1500 Lbs/Day 
1400 Lbs/Day 
2000 Lbs/Day 
52.5 Lbs/Day 

Emissions noted are at full capacity and assumes mobilization schedule 
requirements. Intermediate requirements will vary accordina to nroduction 
schedules and will be proportional to the mobilization rates. 



TABLE I II-F TOTAL PLANT 
OPERATIONS - EA 

NOMINAL MOBILIZATION* LEVELS WHERE EMISSIONS ARE EXPECTED TO EXCEED PERMISSIBLE LEVELS 

Powerhouse #1 
(as is) 

Powerhouse #1 
(with additional 
boil er} 

Powerhouse #2 

Old Acid Area 

New Acid Area 

MOBILIZATION LEVEL 
PERCENI OF FOLL MOBILIZAIIUN 

1 100 

Pollution Abatement Equip. Required to meet Standards - Air 

Pollution Abatement Standards will be met - Water 

I 4j-'if.ij}:::,:.:::.:.:.:.:::::.:;,, .. '.:'.:.:::.;;,:L .. :::❖·<J- ?-,;i':~·: .. ;:······· ···· .. '.:.,z ====---------! 
Pollution Abatement Equip. Required to meet Standards - Air 

Pollution Abatement Equip. Reouired to meet Standards-Water 

~~;.~,;;·······h~·~:{1n:::.·11::·.-·\t··•··:··· ....... ::·.•······•····.···i,···;<< ... >:;,:< ...... : .. ·.····.···i·,:· .. ·········,·i\···········.·· .. ·· =••···.·•··•·•·• . 

:~~~::m~;;~P.1~r'~P~t~~n~:j=j:§.;~~~~#i~;.;,;~1;l;!<~~:Ym!.~?'j¥:jrl~1=jrrt?;,;::r::? == ::):? ? :i 
iRbl;Jjtitibff:;fAba.ttlffientt:S.tandatd•::\iiitilDltiti@.tt+::~::w&tehJ;:kJt u r : 

1-=---=-=·=-=-==--==-===~~!i=!il 

Nitrocellulose 
pqjiji4.liitjij/ii lij~t~ihfi: 11;:~:,:1 :R~<tU.Jri.it 1ii ~ij t s ta nd a rd s - A; r i 

\~l~·:1:l,111:!illiilfij!:lill!~IJ II uired to meet Standar?.s-~~terJ 
h ••----• --•- • - ------ •• •- ••••••• ••• 

I I Nitroglycerin 
ci~e:,r.1:::f:::1;Qi,:, 1i:::j1:3IJ pf: mbi:11::,::t~1:,:~iji :t1ij:1i~;ij;t$ ❖ 

#J.11i~i lnilAb~tl;i~: ~~~ria~t~f w1:i,::j ::i;: ::i~tl 2: AjB:; 

Smokeless 

BALL POWDER 



TABLE III-F (cont'd) 

* Basis: Industrial Readiness Plan - September 1977. 

BADGER AAP 
TOTAL PLANT 
OPERATIONS - EA 
TABLE III-F 

** Assumes No. 2 Fuel Oil is burned to provide required steam. 

*** Assumes current boilers fired with No. 2 Fuel Oil. Additional 
boiler is fired with coal, but is equipped with necessary 
pollution abatement equipment. 
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TABLE IV-A 

STORAGE AREAS 

PETROLEUM-TYPE PRODUCTS 

NUMBER 
OF (a) ABOVE GROUND/ (b) CAPACITY (c) PRODUCT (d) DIKED (e) EVAPORATION 

LOCATION TANKS BELOl~ GROUND GALLONS STORED LOCK 

Powerhouse #1 3 Above 825,000 #2 Fue 1 Oil Yes Yes 
II 400-1 3 Below 17,00G i,2 Fue 1 Oil N/A No 
II 1 Below 11,000 #2 Fue 1 Oil N/A No 
II 2 Above 10,000 82 Fuel Oil Yes Yes 
II 2 Below 10,000 #2 Fuel Oil N/A Yes 

Pilot Plant 1 Below 16,000 #2 Fuel Oil N/A Yes 
(8014) 

Filtration Plant 1 Belew 
(409-1) 

3,000 iJ2 Fuel Oil N/A No 

River Pump 1 Below 
(408) 

3,000 112 Fuel Oil N/A No 

Fi re Station 1 Below 
(222) 

3,000 #2 Fuel Oil N/A Yes 

Filtration Plant 5 Below 
(409) 

110 Gasoline N/A Yes 

iram Shop 522 1 Below 1,000 Gasoline N/A No 

Forge & Held Shop l Bel o~-1 3,000 Gasoline N/A No 
(520) 

Oleum 728-2 1 Below 1,000 12 fuel Oil N/A No ---i O ---i CJ 
)::a ""O O )::a 
CJ ,.., ---i 0 
r :;:o l> C> 

Fuel Oil Storage 1 Above 11,000 #2 Fuel Oil No No ,.., l> r,.., 
---i :;:o 

(933) ............. ""O 
<O,)> 

I :Z)>)> 
)::aVl:Z""O 

Gasoline Storage 2 Above 11,000 Gasoline Yes Yes ---i 

(935) ,.., 
)> 

Fuel Oil Storage 1 Above 17,000 Gasoline Yes Yes 
, 0")1'.:' 
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TABLE IV-A (Cont'd) 
PETROLEUM-TYPE PRODUCTS 

NUMBER 
OF (a) ABOVE GROUND (b) CAPACITY (c) PRODUCT (d) DIKED (e) EVAPORATION 

LOCATION TANKS BELOW GROUND GALLONS STORED L0CK 

Road Oi 1 1 Above 52,000 Road Oi 1 No No 
Storage (937) 

Storar Tank 2 Below 2,000 Gasoline NIA No 
(305 1 Below 1,000 \.ihite Gas NIA No 

Magazine Gas 1 Below 3,000 Gatoline NIA No 
Tank (938) 

Magazine Fuel 
Oil Tank (1993-1) 

1 Below 3,000 Fuel Oil NIA No 

Tractor Ga ra~e 2 Below 700 Gaso1ine NIA No 
Rocket (6529 

Tractor Gara~e 1 Be 1 O'i/ 
Rocket (6529 

500 Waste Oil NIA No 

Powerhouse i/2 2 Below 
(6538) 

14,000 #2 Fuel Oil NIA Yes 

Rocket Ar2a Tram 1 Below 
Shop (6586-1) 

500 Gasoline NIA No 

Rocket Area Shep , Below 300 Gasoline NIA No I 
(6822) 

Garage 241-1 1 Below 11,500 Gasoline NIA Yes 

Garage 241-1 2 Below 1,000 Gasoline N/A rio --i O --i CO 
)> '"tJ O )> 
C:0('T'l--i0 
r ;;o )> Ci) 

Garage 241-1 3 Be 1 O\'I 2,000 Diesel NIA No ('T'l)>,fTl 
--i ;;o 

............ '"tJ 

Garage 241-1 1 Below 2,000 White Gas NIA 
<or::i:-

No I Z )> )> 
)> Vl Z '"tJ 

--i 

Garage 241:-1 1 Below 1,000 Waste Oil NIA No 
I 

('Tl 
)> 



Exhibit No. 

I-A 

I-B 

I-C 

1-D 

1-E 

1-F 

I-G 

I-H 

1-1 

I-J 

I-K 

ENVIRONMENTAL ASSESSMENT 

FOR 

TOTAL PLANT OPERATIONS 

Description 

BADGER AAP 
TOTAL PLANT 
OPERATIONS - EA 
EXHIBITS 

Military Construction Project, MCA Project 
No. M00400, Explosive Waste Incinerator (EWI) 

Military Construction Project, MCA Project 
No. M1300, Old Acid Liquid Waste Treatment -
Water Pollution Control 

Military Construction Project, MCA Project 
No. M1400, B & C Nitrocellulose Lines Liquid 
Waste Treatment - Water Pollution Control 

Military Construction Project, MCA Project 
No. M1500, D & E Nitrocellulose Lines Liquid 
Waste Treatment - Water Pollution Control 

Military Construction Project, MCA Project 
No. M1700, Nitroglycerin Liquid Waste Treat
ment - Water Pollution Control 

Military Construction Project, MCA Project 
No. M01800, Reline Effluent Ditches and 
Ponds 

Military Construction Project, MCA Project 
No. M02500, BALL POWDER Wastewater Facility 

Military Construction Project, MCA Project 
No. T02600, Close Existing/Open New Land
fill - Solid Waste 

Military Construction Project, MCA Project 
No. T02800, Convert Powerhouse No. 1 to 
Coal 

Military Construction Project, MCA Project 
No. T03600, Old Acid Mist/Vapor 

Military Construction Project, MCA Project 
No. T03700, Old Oleum Liquid Waste Treat
ment 



I-L 

I-M 

I-N 

I-0 

I-P 

I-Q 

I-R 

I-S 

I-T 

1-U 

II-A 

II-B 

ENVIRONMENTAL ASSESSMENT 

FOR 

TOTAL PLANT OPERATIONS 

Description 

Military Construction Project, MCA Project 
No. T03800, NOx & SOx Abatement Old Acid 

Military Construction Project, MCA Project 
No. T04200, Solvent Conservation B Line 

Military Construction Project, MCA Project 
No. T04300, Solvent Conservation C Line 

Military Construction Project, MCA Project 
No. T04400, Solvent Conservation D Line 

Military Construction Project, MCA Project 
No. T04700, Solvent Conservation E Line 

Military Construction Project, MCA Project 
No. T04900, Solvent Conservation BALL 
POWDER 

Military Construction Project, MCA Project 
No. TOSOOO, Old Acid Lime Silo and Feeders 

Military Construction Project, MCA Project 
No. T05100, Old Acid Tank Fann Diking 

Military Construction Project, MCA Project 
No. T05400, Tank Car Cleaning - Old Acid 

Military Construction Project, MCA Project 
No. T05600, Modernize Powerhouse No. 2 

Environmental Projects, Project No. 
TB-E-81-01, Develop Methods for Treatment 
and Disposal of Pollutant Contaminated 
Sludge/Sediment Deposits 

BADGER AAP 
TOTAL PLANT 
OPERATIONS - EA 
EXHIBITS 

Environmental Projects, Project No. 
TBW-E-80-2A, Divert Stonn Water at Badger 
AAP to Off-Plant Drainage Systems: Part I -
Preliminary Concept Design 



Exhibit No. 

11-C 

11-D 

Il-E 

II-F 

11-G 

II-H 

II-I 

II-J 

ENVIRONMENTAL ASSESSMENT 

FOR 

TOTAL PLANT OPERATIONS 

Description 

Environmental Projects, Project No. 
TBTW-E-82-08, Evaluate Treatment Tech
nology to Remove Phthalate Esters and 
Amines from Wastewater Streams 

Environmental Projects, Project No. 
TBW-E-83-05, Diversion of Off-Site 
Generated Storm Water from the Thennal 
Treatment (Open Burning) Sites at the 
Burning Grounds 

Environmental Projects, Project No. 
TBW-E-82-04, Removal of Accumulated Sludge 
and Neutralized Acid from the Pond Near 
the New Acid Complex 

Environmental Projects, Project No. 
TB-E-81-02, BALL POWDER Wastewater Pollu
tion Abatement Study 

Environmental Projects, Project No. 
TBTW-E-82-07, Conduct a Study for Moni
toring ONT, DPA, Phthalate Esters and 
Nitrosoamines in Wastewater Streams 

Environmental Projects, Project No. 
TBA-E-83-03, Scrubbing of Nitroglycerin 
Vapors 

BADGER AAP 
TOTAL PLANT 
OPERATIONS - EA 
EXHIBITS 

Environmental Projects, Project No. 
TBW-E-82-11, Design a Water Reuse/Recycling 
System to Implement Point Source Engineering 
Study Recommendations in the Nitrocellulose 
Area 

Environmental Projects, Project No. 
TBW-E-82-10, Design a Water Reuse/Recycling 
System to Implement Point Source Engineering 
Study Recommendations in the BALL POWDER Area 



Exhibit No. 

II-K 

11-L 

II-M 

Il-N 

11-0 

II-P 

11-Q 

II-R 

ENVIRONMENTAL ASSESSMENT 

FOR 

TOTAL PLANT OPERATIONS 

Description 

BADGER AAP 
TOTAL PLANT 
OPERATIONS - EA 
EXHIBITS 

Environmental Projects, Project No. 
TBW-E-82-09, Design a Water Reuse/Recycling 
System to Implement Point Source Engineering 
Study Recommendations in the Single Base 
Manufacturing Areas 

Environmental Projects, Project No. 
TBW-E-82-12, Design a Water Reuse/Recycling 
System to Implement Point Source Engineering 
Study Recommendations in the Old Acid Complex 

Environmental Projects, Project No. 
TBW-E-82-01, Installation of Impermeable 
Membrane on the Ground within the Acid 
Storage Diked Areas 

Environmental Projects, Project No. 
TBW-E-82-04, Upgrade Laboratory Capability 
for WPDES Water Monitoring Compliance 

Environmental Projects, Project No. 
TBW-E-83-02, Develop a Combined Treatment 
System for the Reduction of Nitrates, BOD's 
and COD's from the Nitrocellulose and BALL 
POWDER Production Areas 

Environmental Projects, Project No. 
TBH-E-82-13, Excavate and Reline Existing 
Nitroglycerin Pond 

Environmental Projects, Project No. 
TBA-E-82-06, Install Stack Gas Monitoring 
Equipment in Powerhouse No. l 

Environmental Projects, Project No. 
TB-E-80-8, Conduct a Hazardous Materials and 
Pesticide Management/Control Study 



BADGER AAP 
EXHIBIT I-A ENVIRONMENTAL ASSESSMENT 

FOR Ol"ftetAt. ttSe ONt.. Vt t,'lll-:..'V t).-t r,, IS 1:·.v n,u:01 

1. COMPONE"'-IT 2. DATE 

ARMY 
FY 19..!,!MILITARY CONSTRUCTION PROJECT DATA 

ti SEP U 
l. INSTALLATION AND LOCATION 

Badt•r Ara, Aaaualttoa Plant 
Vt 1001uln 

,.PROJECTTITLE ltobllCroup I 

IHCIHERATOR EIPLOSIVE VAST£ 
5. PROGRAM ELEMENT I.CATEGORY CODE 7. PROJECT NUMBER I. PROJECT COST ISOOOt 

ITEM 

PRlltARf FACltlTf 
CONSTRUCT IHCIHERATOR 

SUPPOITINC FACILITY 
SUPPORT FACILITIES 

SUBTOTAL 

US IO 

CONTIHCEHCf PERCENT Cll.00~> 
TOTAL CONTRACT COST 

9. COST ESTIMATES 

SUPERVISION INSP I OHEAD C S.00~) 
TOTAL REQUEST 
INSTALLED EQUIPKENT-OTHER APPROP 
10. DESCRIPTION OF PROPOSED CONSTRUCTION 

U/M QUANTITY 

ts 

ti 

UNIT 
COST 

COST 
1$000) 

CONSTRUCT AH IHCIHERATION FACILITY CAPABLE or DESTROYING WASTE PROPELLANT 
.\HD EIPLOSIVES (CLASSES I.I AHO l.l>. DESICN OF INCINERATOR SHALL BE BASED 
ON THE DEACTIVATION FURNACE USED AT TOOELE ARNY DEPOT. PROJECT INCLUDES SITE 
PREPARATIONS. YATER LIMES. ELECTRIC SERVICE. LAHDSCAPINC, AHO SECURITY 
FENCING. INCINERATOR TO IE LOCATED IN CEHERAL AREA or PRESENT EIPLOSIVE 
VAST£ IURHIHC CROUHDS. SPACE rs AVAILABLE FOR ADDITIONAL INCINERATORS IF 
REQUIRED IH THE FUTURE. 

II. REQU IKEKENT: TH ADEQUATE: TH SUISTD: TH 

PROJECT: 
CONSTRUCT AN INCINERATION FACILITY CAPABLE or DESTROYING VASTI PROfltLAHT 
AHD EIPtOSIVES. 

IEOUUEIIENT : 
THI CURRENT OPEN IURHIMC IHCIMERATIOH DOES MOT MEET CURRENT fEDERA,, STATI 
AHD LOCAL REQUIREIIEHTS. 

CURRENT SITUATION: 
PRESEHTtr ALL PROfEtLANT AND llfLOSlVI VASTES AT IAAP ARI DISfOSED or II 
OfEN IURNIHC IHA ·coNTIOL~ED SITUATION. THIS NITHOD or DISPOSAL DOES HOT 
KEET CURRENT STANDARDS CONTAINED IN 41 FEDERAL RIGIITEl·IJJ16, IS KARCH ,,,s, VHICH RIVOIED PAIT,,, TITtl •• era. THI REVOKED REGULATION PROVIDED 

PA&VIOUS EDITIONS MAY 81 USED INTERNAL&. Y 
UNTIL EXHAUSTED 

FOR OFFICIAL use ONLY (W/11•::v D,4 T.◄ l.'i l:',V.Tl:
0

Rl:'nl 
PAGE NO. 

.. 



BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

2. DATE 1. COMPONENT 

ARMY 
FY 19...!_~ILITARY CONSTRUCTION PROJECT DATA 

II SEP ll 
3. INSTALLATION AND LOCATION 
ladg•r Arar Aaaualtlon Plaat 
Vlsooasln 
4.PROJECTTl11.£blllutlon Croap l 

INCINERATOR EIPLOSIVE VASTE 

CURRENT SITUATION: 

FOR OPEN IURHIHC OF EIPLOSIVES. 

IKPACT IF NOT PROVIDED: 

5. PROJECT NUMBER 

C CONT> .. 

IF THIS PROJECT IS NOT APPROVED, IAAP VILL HOT IE IH COKPLIACE VITH 
PROVISIONS OF THE CLE.A.HAIR ACT OF lf70, AS AMENDED. THIS IS A CROUP I 
MOBILIZATION PROJECT. 

NATO INFRASTRUCTURE CATECORY: 
NO DISPOSAL OF PRESENT ASSETS IS INVOLVED IN THIS PROJECT. THIS PROJECT HAS 
BEEN REVIEVED FOR HISTORIC IMPACT AND COMPLIES VITK THE INTENT OF PL lt-,ss 
AND EIECUTIVE ORDER 11~93. THIS PROJECT HAS BEEN REVIEVED FOR ENVIRONl'IENTAL 
IKPACT AND COMPLIES VITH THE INTENT OF PL fl-190. AN ENVIROHJ1ENTAL IKPACT 
STATEMENT IS NOT REQUIRED. 

IS/ DAVID C. FORDHAK 

ESTIMATED CONSTRUCTION START: 
ESTIMATED MIDPOINT or CONSTRUCTION: 
ESTIMATED CONSTRUCTION COMPLETION: 

DAVID C. FORDHAM 

COKKAHDER'S REPRESENTATIVE 

APRIL 1911 
OCTOBER 

APRIL 
1911 

Ult 

DD 1 ~~~~• 1391c 
PREVIOUS EDITIONS MAY BE USED INTERNALLY 

UNTIL EXHAUSTED 

INDEI: 1710 
INDEI: 1741 
INDEI: 1716 

PAGE NO. 

.e 



BADGER AAP 
EXHIBIT I-B ENVIRONMENTAL ASSESSMENT 

FOR OFFICIAL USE ONLY (WHl:"N DATA JS 1-:NTER/;"DJ 

1. COMPONENT 2.DATE 

ARMY 
FY 19~ MILITARY CONSTRUCTION PROJECT DATA 

zi or.c az 
3. INSTALLATION ANO LOCATION 

Badger Aray Aaaunltion Plant 
Vi1con1ln 

C.PROJECTTITLE 11oba1Grouo l. 

Hoderniulion 
OLD ACID LVT -vrc 

5. PROGRAM ELEMENT &. CATEGORY CODE 7. PROJECT NUMBER 8. PROJECT COST ($0001 

131 90 

ITEM 

r,"nAtU fA~ll.111 

VATER TREATHEHT UNIT 
SUPPORTINC FACILITY 

SUPPORT FACILITIES 

SUBTOTAL 
COHTINCENCY PERCENT (10.00~> 
TOTAL CONTRACT COST 

9. COST ESTIMATES 

SUPERVISION IHSP C OHEAD C S.OO~> 
TOTAL R£QUEST 
INSTALLED EQUIPHEHT-OTHER APPROP 
10. DESCRIPTION OF f'ROPOSED CONSTRUCTION 

U/M QUANTITY 

LS 

LS 

UNIT 
COST 

COST 
csooo, 

DESICN AND INSTALL SYSTCH IN THE ACID PLANT EFFLUENT STREAK TO RCNOVC 
NITRATES AND SULFATES FROH THE VAST£ VATER CENERATED IN THE TVO ACID AREAS. 
THE INSTALLATION SHALL INCLUDE NECESSARY ACID VAST£. VATER TRANSFER 
PIPIHC,PROCESS TANKS,PUHPS,BUILDINCS,UTILITIES, COTHER NECESSARY SUPPORT 
F~CILITIES. PROVIDE FACILITIES FOR RECYCLIHC TRCATEO VATER. 

11. REQUIREHEHT: KC ADEQUATE: KC SUBSTD: lC 

PROJECT: 
PROVIDE ACID LIQUID VAST£ TREAntENT FACILITIES. 

REOUIREKENT : 
THIS ~ROJECT IS REQUIRED TO INSTALL VAST£ VATER TREATHEHT IH EIISTINC ACID 
AREAS. THIS PROJECT IS REQUIRED TO ASSURE THAT NITRATES AND SULFATES CAN·&£ 
REHOVED FROH VAST£ VATER CENERATED IN THE ACID AREAS FOR COMPLIANCE VITH 
FEDERAL C STATE VATER POLLUTION RECULATIONS. THIS PROJECT IS REQUIRED ONLY 
IF THE NEV ACID FACILITY HODERHIZATION DEFICIENCY CORRCCTIONS ARE NOT 
COHPLETE BY HOIILIZATION. 

CURRENT SITUATION : 
TIICRE ARE NO CACILITIES CURHEHTLY EIISTINC TO REHOVE NITRATES C SULFATES . . 
FROH VASTE YATER. 

PREVIOUS EDITIONS MAY BE USED INTERNALLY 
UNTIL EXHAUSTED 

FOR OFFICIAL USE ONLY fk'/11-.N IM T.·t IS 1-."NTl-."RJ-."/JJ 
PAGE NO. 



BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

1. COMPONENT 2. DATE 

FY 19.!!.MtLITARV CONSTRUCTION PROJECT DATA 
ARMY Zl DEC 82 t---~---,.---'-------------------------- --------

3. INSTALLATION AND LOCATION 
Badger Army Aamunition Plant 
Wisconsin 
4.PROJECTTIJrUiiliution Croup 2 

Modernisation 
OLD ACID LVT -VPC 

IMPACT IF NOT PROVIDED: 

5. PROJECT NUMBER 

IF THIS PROJCCT IS NOT APPROVED,SADCER AAF VILL NOT BE IN COMPLIANCE VITH 
FEDERAL C STATE VATER POLLUTION REGULATIONS DURING PERIODS OF FULL 
PRODUCTION. 

NATO INFRASTRUCTURE CATEGORY : 
NO DISPOSAL or PRESENT ASSCTS IS INVOLVED IN THIS PROJECT. THIS PROJECT ~AS 
BEEN REVIEVED FOR HISTORIC IMPACT AND COMPLIES VITU THE INTENT OF PL 89-6SS 
AND EIECUTIVE ORDER 11593. THIS PROJCCT HAS BEEN REVIEVED FOR ENVIRONMENTAL 
IMPACT AND COMPLIES VITH THE INTENT OF PL 91-190. AN ENVIRONMENTAL IHPACT 
STATEMENT IS REQUIRED. THIS IS A CROUP 2 KOEILIZATION PROJECT. COST DATA IS 
ON A FYIS BASIS. 

IS/ DAVID C. FORDHAM 
DAVID C. FORDHAl't 
CS-13 
COJfflANDER'S REPRESENTATIVE 

ESTIMATED CONSTRUCTION START: APRIL 1990 
ESTIMATED MIDPOINT OF CONSTRUCTION: OCTOBER 1990 
ESTIMATED CONSTRUCTION COMPLETION: APRIL 1991 

PREVIOUS EOITIONS MAY BE USED INTERNALLY 
UNTIL EXHAUSTED 

INDEX: 1867 
INDEX: 1908 
INDEX: 1950 

PAGE NO. 



BADGER AAP 
EXHIBIT I-C ENVIRONMENTAL ASSESSMENT 

FO.R OFFICIAL USE ONL V /h'//1:"N DA T1I IS 1:'NTl:.Rt.·IJJ 

I. COMPONENT 2.DATE 

FY 19_!.0MILITARV CONSTRUCTION PROJECT DATA 
ARMY 12 nrr. 82 

3. INSTALLATION ANO LOCATION 

Bad9ar Ara, Aaaunition Plant 
Vl11con11fn 

4. PROJECT TITLE Hob 11 Cr OU!> 2 

5. PROGRAM ELEMENT 6. CATEGORY CODE 7. PROJECT NUMBER 8. PROJECT COST ($0001 

ITEM 

PRIKARY FACILITY 
VATER TREATMENT UNIT 

SUPPORTINC FACILITY 
SUPPORT FACILITIES 

SUBTOTAL 

A 31 90 

CONTINCEHCY PERCENT ClO.OH> 
TOTAL CONTRACT COST 

9. COST ESTIMATES 

SUPERVISION INSP C OHEAD C S.OO~> 
TOTAL REQUEST 
INSTALLED EQUIPNENT-OTHER APPROP 
10. DESCRIPTION OF PROPOSED CONSTRUCTION 

U/M QUANTITY 

LS 

LS 

UNIT 
COST 

COST 
l$0001 

DCSICN AND INSTALL FACILITY TO REMOVE NITRATES AND SULFATES FRON B 'C 
NITROCELLULOSE NANUFACTURINC AREA VAST£ YATER STREAKS. FACILITY SHALL 
INCLUDE PROCESS TANKS, PUHPS, SUSPENDED NATTER rltTRATION EQUIPHCNT, TREATED 

VATER RECYCLE EQUIPKENT. BUILDINCS, UTILITIES AND OTHER NECESSARY SUPPORT 
EQUIPMENT. 

11. REQUIREKENT: CA ADEQUATE: CA SUBSTD: CA 

PROJECT: 
PROVIDE NITROCELLULOSE KANUFACTURINC LIQUID VAST£ TREATNENT FACILITIES. 

REQU IRENENT : 
THIS PROJECT IS REQUIRED TO PROVIDE FACILITIES FOR VAST£ VATER TREATMENT 
THAT Vitt ASSURE COMPLIANCE VITK FEDERAL AHO STATE RECULATIONS \IJfEN 
OPERATIHC 8 CC NITROCELLULOSE LINES AT FULL CAPACITY.THIS PROJECT IS 
REQUIRED TO ASSURE BADCER AAP Vitt BE IN COKPLJAHCE VHEH THESE LINES ARE 
REACTIVATED. 

CURRENT SITUATION : 
THERE ARC NO FACILITIES C~RRENTLT EIISTINC TO REMOVE NITRATES' sutrATES 
FRON VAST£ VATER. PRESENT VAST£ VATER TREATNENT PROVIDES ONLY PH CONTROL AND 
.THIS IS NOT surrICIENT TO KEET TH£ LAV. 

PREVIOUS EDITIONS MAY BE USED INTERNALLY 
UNTIL EXHAUSTED 

FOR OFFICIAL USE ONLY fW/11-.:N DATA IS l•:NTl-.'Rl:."DJ 
PAGE NO. 



BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

1. COMPONENT 

ARMY 
FY 19.!!.MILITARY CONSTRUCTION PROJECT DATA 

3. INSTALLATION AND LOCATION 
Bad9er Ar•r Aaaunltion Plant 
Visconsin 
4.PROJECTTl'Jlbllllutlctn Group Z 

BC C NITROCELLULOSE LVT - VPC 

IMPACT IF HOT PROVIDED: 

2. DATE 

zz orr ,., 

5. PROJECT NUMBER 

IF THIS PROJECT IS HOT APPROVED,BADGER AAP VILL NOT BC IN COHPLIANCE VITH 
FEDERAL. C STATE VATER POLLUTION RECULATIONS DURINC PERIODS OF FULL 
PRODUCTION. 

MATO INFRASTRUCTURE CATEGORY : 
NO PISPOSAL OF PRCSENT ASSETS IS INVOLVED IH THIS PROJECT. THIS PROJECT HAS 
BEEN REVIEWED FOR HISTORIC INPACT AND COMPLIES VITH THE INTENT OF PL 19-65S 
AND EIECUTIVC ORDER 11$93. THIS PROJECT HAS DEEN REVIEVED roe ENVIROHKEHTAL 
IHPACT AND COMPLIES VITH THE INTENT OF PL 91-190. AN EHVIRONHENTAL IKPACT 
STATEKEHT IS REQUIRED. THIS IS A GROUP Z'NOBILIZATIOH PROJECT. COST DATA IS 
OH A FYIS BASIS. 

ESTINATED CONSTRUCTION START: 

ISi DAVID C. FORDHAN 
DAVID C. FORDHAK 
GS-13 
COMANDER'S REPRESEHTATIVC 

APRIL 
ESTINATCD NIDPOIHT OF CONSTRUCTION: 

1990 
OCTOBER 19 JO 

ESTIMATED CONSTRUCTION CONPLETION: APRIL 1991 

PREVIOUS EDITIONS MAY BE USED INTERNALLY 
UNTIL EXHAUSTED 

INDEX: 1167 
INDU: UGI 
INDEI: 1951 

PAGE NO. 



BADGER AAP 
EXHIBIT I-0 ENVIRONMENTAL ASSESSMENT 

FOR OFFICl~L USE"ONL V tk'/11-."N IM J",1 I.~ l·."NTl-."IU-."IJJ 

1. COMPONENT 2.DATE 

ARMY 
FY 192,9MILITARV CONSTRUCTION PROJECT DATA 

2Z DEC 81 
l. INSTALLATION AND LOCATION 

Bad9er Aray Aaaunitlon Plant 
Vlsconsln 

4.PROJECTTITLE HobilCroup 2 

0 CC NITROCELLULOSE L'JT -VPC 
S. PROGRAM ELEMENT I. CATEGORY COOE 7. PROJECT NUMBER 8. PROJECT COST (SOOOI 

ITEM 

PRIMARY FACILITY 
VATER TREATMENT UNIT 

SUFPORTINC FACILITY 
SUPPORT FACILITIES 

SUBTOTAL 

UI ,0 
9. COST ESTIMATES 

CONTIHCEHCY PERCEHT <SO.GO~> 
TOTAL CONTRACT COST 
SUPERVISION INSP 'OHEAD ( s.oo~, 
TOTAL REQUEST 
INSTALLED EQUIPMENT-OTHER APPROP 
10. DESCRIPTION OF PROf"OSED CONSTRUCTION 

U/M OUANTITV 

LS 

LS 

UNIT 
COST 

COST 
ISOOOI 

DESICN AHO INSTALL FACILITY TO RtKOVE NITRATES AND SULFATES FROND CE 
NITROCELLULOSE HANUFACTURINC AREA VASTE YATER STREAKS. FACILITY SHALL 
INCLUDE PROCESS TANKS. PUHPS. SUSPENDED HATTER FILTRATION EOUIPNEHT. TREATED 
VATER RECYCLE EOUIP~EHT, IUILDINCS, UTILITIES AND OTHER NECESSARY SUPPORT 
EQUIPKENT. 

11. Rf;QUIU:NENT: CA ADEQUATE: CA SUISTD: Cl 

PROJECT: 
PRO~IDE HITROCELLULOSE-HAHUFACTURIHC LIQUID VASTE TREATMENT FACILITIES. 

REOUIREHEHT: 
THIS PROJECT IS REQUIRED TO PROVIDE FACILITIES FOR VAST£ VATER TREATKCNT 
THAT Vitt ASSURE CONPLIAHCE VITK FEDERAL AND STATE RECULATIONS WEN 
OPERATINC D l E NITROCELLULOSE LINES AT FULL CAPACITY.THIS PROJECT IS 
REQUIRED TO ASSURE IADCER AAP Vitt IE IN COMPLIANCE WEN THESE LINES ARE 
IE ACTIVATED. 

CURRENT SITUATION: 
TKERE ARE NO FACILITIES cyRRENTLY EIISTIHG TO REMOVE NITRATES & SULFATES 
FROK VAST£ VATER. PRESENT'VASTE VATER TREATHENT PROVIDES ONLY PH CONTROL AND 
TKIS IS NOT SUFflCICHT TO KEET THE LAV. 

PREVIOUS EDITIONS MAV BE USEO lNTERNAU.V 
UNTIi. EXHAUSTEO 

FOR OFFICIAL USE ONL V 1I11111-."N IJ..4 TA IS 1-."NTl•:Rl:"IJJ 
PAGE NO. 



BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

1. COMPONENT 

ARMY 
FY 19..!.!MILITARY CONSTRUCTION PROJECT DATA 

3. INSTALLATION AND LOCATION 
Badger Ara, Aaaunilion Plant 

. Wisconsin 
4. PROJECT Tl""'4b i 11 u ti on Croup 2 

D & E NITROCELLULOSE L\IT -VPC 

IMPACT IF NOT PROVIDED; 

2. DATE 

5. PROJ~CT NUMBER 

If THIS PROJCCT IS HOT APPROVED,BADCER AAP VILL NOT BE IN COMPLIANCE VITH 
FEDERAL C STATE VATER POLLUTION REGULATIONS DURINC PERIODS OF FULL 
PRODUCTION. 

NATO INFRASTRUCTURE CATECORY ; 
HO DISPOSAL OF FRESCNT ASSETS IS INVOLVED IN THIS PROJECT. TIIIS- PROJECT HAS 
BEEN REVIEVED FOR HISTORIC IMPACT AND COMPLIES VITH THE INTENT OF PL a,-,ss 
AND EIECUTIVC ORDER 11 SU. THIS PROJECT HAS BEEN REVI EVED ro& ENVIRONMENTAL 
IMPACT AND COMPLIES VITH THE INTENT OF PL 91-lf0. AN ENVIRON11ENTAL IMPACT 
STATENCNT IS REQUIRED. THIS IS A CROUP 2 MOBILIZATION PROJECT. COST DATA IS 
ON A FYIS BASIS. 

ISi DAVID C. FORDHAK 
DAVID C. FORDHAN 
CS-13 
COKMANDER'S REPRESENTATIVE 

ESTIMATED CONSTRUCTION START: APRIL 1'90 
ESTIMATED MIDPOINT OF CONSTRUCTION: 
ESTIMATED CONSTRUCTION COMPLETION: 

OCTOBER 
APRIL 

1990 
1991 

DD 1 ~~~";6 1391c PREVIOUS EDITIONS MAY BE USED INTERNALLY 
UNTIL EXHAUSTED 

INDEX: JU7 
INDEX: 1901 
INDEX: USO 

PAGE NO. 



BADGER AAP 
EXHIBIT I-E ENVIRONMENTAL ASSESSMENT 

FOR OFFICIAL USE ONLY f'Wl/1:'N DAT,I IS l:"NT/:."Rl:'DJ 

1. COMPONENT 2.DATE 

FY 19-1.l)MILITARY CONSTRUCTION PROJECT DATA 
ARMY n DCC n 

3. INSTALLATION ANO LOCATION 

Badger Aray Aaaunltlon Plant 
Ui .,.,.,..1,. 

c. PROJECT TITLE Ko b 1 I Gr O up 1 

MtT11nr.t Y~ERIM LVT - UPC 
5. PROGRAM El.EM ENT I. CATE GO RV CODE 7. PROJECT NUMBER 8. PROJECT COST ISOOOl 

131 fO 

ITEM· 

PRIKARY FACILITY · 
CONSTRUCT TREATKENT FACILITY 

SUPPORTING rAClLITY 

SUBTOTAL 
CONTINGENCY PERCENT (10.00~> 
TOTAL CONTRACT COST 

t. COST ESTIMATES 

SUPCRVISION IHSP 'OHEAD ( s.aa~, 
TOTAL REQUEST 
INSTALLED EOUIPKENT-OTHER APPROP 
10. DESCRIPTION OF l'tlOf'OSEO CONSTRUCTION 

U/M 0UANTITV 

LS 

UNIT 
COST 

COST 
1$0001 

CONSTRUCT FACILITIES FOR TREATINC VAST£ YATER IN THE NITROCLYCERIN 
KANUFACTURIHC AREA. THIS INVOLVES INSTALLATION OF TANKS, PUNPS', TRANSFER 
LINES; ETC.,TO PROVIDE CONTROLLED ADDITION OF LINE AND SODIUK SULFIDE TO THE 
VASTC VATCR PRIOR TO DISCUARCIHC INTO THE POND PRESENTLY USED roR 
COLLECTION. 

II. REQUIRENENT: CA ADEQUATE: CA SUBSTD: CA 

rRO.JCCT: 
rROVIDE l KITROCLYCERIN ?RODUCTION FACILITY LIQUID VAST£ TREATKEHT FACILITY. 

REQUIREMENT: 
THIS PROJECT PROVIDES KCANS OF NEUTRALIZING YASTE YATER AND DESTROYING ANY 
NITROGLYCERIN THAT KAY BE CONTAINED IN IT. 

CURRENT SITUATION: 
AT THE PRESENT, THE VAST£ VATER FROK THE NlTROCLYCERIN KANUFACTURINC 
OPERATION IS DISCHARCED INTO A LANDLOCKED POND YITHOUT TREATNENT. RECENT 
REPORTS FROK USAEHA INDICATE THAT T~ER~ IS CONTAKINATION OF THC GROUND 
RESULTING FROn THIS YATER PERCOLATING INTO THE UNDERLYING STRATA. HENCE, IT 
APPEARS THAT THIS YASTE VATER KU5T 8£ TREATED PRIOR TO DISCHARGE INTO THIS 
~ND · 

PREVIOUS EDITIONS MAY BE USEO INTERNALLY 
UNT.IL EXHAUSTED 

FOR OFFICIAL USE ONLY flWll:'N DATA IS l:"NT1::R1:·m 
PAGE NO. 



BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

1. COMPONENT 

ARMY 
FV 19.!,!MILITARY CONSTRUCTION PROJECT DATA 

3. INSTALLATION AND LOCATION 
Badger Ar•r Aaaunltlon Plant 
Visconsin 
4. PROJECT Tlllbl i Ii u t lo n Cr oa p Z 

NITROCLYCERIN L\IT - VPC 

IMPACT IF NOT PROVIDED: 

2. DATE 

,, nr,- 11, 

5. PROJECT NUMBER 

IF THIS PROJECT IS NOT APPROVED, THE CROUND VILL CONTINUE TO BE EXPOSCD TO 
CONTAKINATION DURINC PERIODS VHEN HITROCLYCERIN IS MANUFACTURED. 

NATO INFRASTr.UCTURE CATECORY : 
NO DISPOSAL OF PRESENT ASSETS IS INVOLVED IN THIS PROJECT. THIS fROJECT HAS 
BEEN REVIEVED FOR HISTORIC IMPACT AND COMPLIES VITH THE INTENT OF PL 1,-,ss 
AND EIECUTIVE ORDER 115,3. THIS PROJCCT HAS BEEN REVIEVED FOR ENVIRONMENTAL 
IMPACT AND COMPLIES VITH THE INTENT OF PL ,1-1,0. AN ENVIRONMENTAL IMPACT 
STATEMENT IS REQUIRED. THIS 15 A CROUP 1 KOBILIZATIOH PROJECT. COST DATA IS 
ON A FYIS BASIS. 

ISi DAVID C. FOROHAK 
DAVID C. FORDHAK 
CS-13 
C011KANDER'S REPRESENTATIVE 

ESTIMATED CONSTRUCTION START: APRIL 1,,0 
ESTIKATED KIDPOIHT or CONSTRUCTION: OCTOBER ,,,o 
ESTIMATED CONSTRUCTION COMPLETION: APRIL 1,,1 

DO 1 ~~~~6 1391c 
PREVIOUS EDITIONS MAV BE USED INTERNALLY 

UNTIL EXHAUSTED 

INDEI: 1167 
INDEI: naa 
INDEI: 1950 

PAGE NO. 



BADGER AAP 
EXHIBIT I-F ENVIRONMENTAL ASSESSMENT 

FOR OFFICIAL USE ONLY !11'/IFV D..t r.1 IS 1-.\;fl-.lU:DJ 

1. COMPONENT 2. DATE 

FY 19.!!_MILITARY CONSTRUCTION PROJECT DATA 
ARMY OI SEP II 

J. INSTAt.t.ATION ANO t.OCATION 
Badger Ar ■J A■aanltloa Plaat 
Vtsoonsin 

4. PROJECT TITLE l'tobi lCroap I 

EFFLUENT DITCHES I PONDS 
5. PROGRAM ELEMENT I. CA TEGORV CODE 7. PROJECT NUMBER I. PROJECT COST 1S0009 

UI fO 

ITEM 

C"l\lnAIU rA\o&l.lll 

EFFLUENT DITCHES I PONDS 
SUPPOITINC FACILITf 

SUBTOTAL 
CONTINCENCT PERCENT Cl0.00~) 
TOTAL CONTRACT COST 

9. COST ESTIMATES 

SUPERVISION (HSP' OHEAD ( s.oo~, 
TOTAL REQUEST 
INSTALLED EQUIPNEHT-OTHER APPROP 
10. DESCRIPTION OF PROPOSED CONSTRUCTION 

U/M QUANTITY 

ts 

UNIT 
COST 

COST 
1s000, 

EICAVATE EIISTINC EFFLUENT DITCHES AND SEDIKENTATION PONDS TO A DEPTK or. 
FT, LAHDSPREAD THE REKOVED SEDIMENT, AND LINE THE DITCHES VITH A 3 FT LAYER 
OF IKPERKEABLE CLAY COVERED VITH l FT or CRANULAR PROTECTIVE COVER. THE CLAY 
LINER KUST EITEND S ET BEYOND THE NORMAL TOPOCRAPHIC RIM OF THE EUSTlNC 
DITCHES AND PONDS 

11. REQUIRENENC/COTO ll.H tr ADEQUATE: tr SUBSTD: tr 

REOUIRENENT : 
THIS PROJECT IS REQUIRED TO PREVENT PERCOLATION OF PLAHT EFFLUENT VATEI THAT 
CONTAIN HICK LEVELS or NITRATES AND SULFATES INTO THI CROUNDVATEI or THE 
STATE or VISCOHSIH. 

IKPACT IF NOT PROVIDED: 
IF THIS PROJECT IS HOT APPROVED, IADCE& AP Vitt HOT KEIT STATI or VISCONSIH 

VPDES REOUIREKENTS 1ROJECTED FOi THI fUTURI. NO DISPOSAL or PRE5£HT ASSETS 
IS INVOLVED IN THIS PROJECT. THIS PROJECT HAI IEEH REVIEVED FOR HISTOIICAt 
IKPACT AHD.COKPLIES VITH Pt ,,-,ss AHD EIECUTIVI ORDEI IISfJ. THIS PROJECT 

OD 1 ~~~• 1391 
PREVIOUS EDITIONS MAY II USED INTERNALLY 

UNTIL EXHAUSTED . PAGE NO. 
FOR OFFICIAL USE ONLY tk'/11:"N D.◄ TA IS #:".VTl:'Rl:"nl 



BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

1. COMPONENT 

ARMV 
FY 19..!_'MI LIT ARY CONSTRUCTION PROJECT DA TA 

3. INSTALLATION AND LOCATION 
Bad9er Arar A-unltlon Plamt 
Vlsconsln 

4• PROJECT Tit\..~ 111 u ta on Groap l 

EFFLUENT DITCHES I PONDS 

2. DATE 

II SEP IZ 

5. PROJECT NUMBER 

HAS BEEN REVIEVED FOi ENVIROHJ'IENTAL IMPACT A.HD COMPLIES VITHTHE INTENT OF PL 
91-190 AND AR ZOO-I. THIS IS A CROUP I KOBILIZATIOH PROJECT. 

/S/ DAVID C. FORDHAM 
DAVID C. FORDHAM 

CONKAHDER'S REPRESENTATIVE 

ESTIMATED CONSTRUCTION START: APRIL 1916 
ESTIMATED KIDPOINT OF COHSTRUCTIOH: OCTOBER 1916 
ESTIMATED CONSTRUCTION COKPLETIOH: APRIL 1917 

PREVIOUS EDITIONS MAY BE USED INTERNALLY 
UNTIL EXHAUSTED 

IMDU: l 5SO 
INDU: un 
INDEI: UU 

PAGE NO. 



BADGER AAP 
EXHIBIT I-G ENVIRONMENTAL ASSESSMENT 

Feft0¥f1et·AL USE-ONLY (ll'Hl:":V DATA IS l:"NTf."Rt:DJ 

I. COMPONENT 2. DATE 

ARMY 
FY 19.!!_MILITARV CONSTRUCTION PROJECT DATA 

It SEP U 
3. INSTALLATION AND LOCATION 

Badger AraJ A-unltioa Plaat 
Visconsln 

4. PROJECT TITLE Mobl lCroup 1 

BALL POVDER VAST£ VATER FACILITY 
5, PROGRAM ELEMENT I. CA TE GORY CODE 7. PROJECT NUMBER 8. PROJECT COST 1$000) 

Ul 13 
9. COST EST I MA TES 

ITEM 

PRIMARY FACILlff 
CONSTRUCT VAST£ TREATIIENT FACILl 

SUPPORTING FACILITY 

SUBTOTAL 
CONTINCENCJ PERCENT Cl0.00~> 
TOTAL CONTRACT COST 
SUPERYl~ION INSP & OHEAD C S.00~> 
TOTAL REQUEST 
INSTALLED EQUIPMENT-OTHER APPROP 
10. DESCRIPTION OF PROPOSED CONSTRUCTION 

U/M QUANTITY 

LS 

UNIT 
COST 

COST 
($0001 

CONSTRUCT FACILITIES TO REMOVE AND CONCENTRATE COLLAGEN FOR REUSE, TO REKOVE 
AHD CONCENTRATE SODIUM SULFATE FOR REUSE AND 810-0IIDATION TREATIIENT TO 
TREAT VASTE YATER FOR 8.0.D. & C.O.D. 

II. REQUIREMENT: ADEQUATE: SUBSTD: 

PROJECT: 
CONSTRUCT BALL POVDER VASTE VATER TREATN.ENT FACILITY. 

REQUIREMENT : 
FACILITIES ARE REQUIRED TO REMOVE AND CONCENTRATE COLLACEN FOR REUSE, TO 
RENOVE AND CONCENTRATE SODIUM SULFAT' FOR REUSE AND 810-0IIDATION TREATKENT 
TO TREAT VAST£ VATEI FOR 8.0.D. & C.O.D. SO BADCER UP VILL NOT EICEED VPDES. 
LIJUTI. 

CURRENT SITUATION: 
BALL POVDER VAST£ VATEI II PARTIALLY TREATED IN EIISTINC VAST£ TREAfflENT 
FACILITY, BUT THIS II NOT ADEQUATE TO MEET VPDES PERMIT. 

PREVIOUS EDITIONS MAY BE USED INTERNALLY 
UNTIL EXHAUSTED 

FOR OFFICIAL use ONLY (11"/11-.:V l'-4T..t IS 1-.',VTl-."Rl-:I>/ 
PAGE NO. 



BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

1. COMPONENT 

ARMY 
FY 19.J.lMIL.ITARY CONSTRUCTION PROJECT DATA 

1 INSTALLATION ANO LOCATION 

Badger Ar•J A-unlttoa Plant 
Ui .A,. ... I II 

4.PROJECTTl"'HAlllutloa C:roap I 

■ 1.rr 9ffl.lnr11 Ul.!IT!: va.,.r• l't.rrr JTY 

IKPACT IF HOT PROVIDED: 

2. DATE 

II SEP ll 

5. PROJECT NUMBER 

THE CONSTRUCTION OF l KULTI FACETED UNIT TO TREAT THI DIFFEREHT POLLUTANTS 
IN THE BALL POVDER MANUFACTURING AREA IS NECESSARY BECAUSE WITHOUT IT IAAP 
Vitt EXCEED VPDES LIMITS. THIS IS A C:ROUP I MOBILIZATION PROJECT. 

NATO INFRASTRUCTURE CATECORY: 
THIS PROJECT HAS IEEN REVIEVED AND IT HAI BEEN DETERKIHED THAT AH ENVIRON 
KEHTAL IMPACT STATEKEHT PURSUANT TO PL 91-190 JS HOT REQUIRED. 

/S/ DAVID C. FORDHAM 
DAVID C. FORDHAK 

COlOIAKDER'S REPRESENTATIVE 

ESTIKATED CONSTRUCTION START: APRIL 1911 
ESTIKlTED KIDPOIHT or CONSTRUCTION: OCTOBER 1911 
ESTIMATED CONSTRUCTION COMPLETION: A~RIL 1919 

PREVIOUS EDITIONS MAY BE USED INTERNALLY 
UNTIL EXHAUSTED 

IHDEI: 1710 
INDEI: 1741 
IHDEI: 17U 

PAGE NO. 



BADGER AAP 
EXHIBIT I-H ENVIRONMENTAL ASSESSMENT 

FOR OFFICIAL USE ONLY th'IIFN /J.11-,, / ... f:',\'TFRl·,D/ 

1. COMPONENT 2.DATE 

ARMY 
FY 19.JJMILITARY CONSTRUCTION PROJECT DATA H JAN J3 

., a 'a,., '~ 
1 INSTALLATION AND LOCATION 

iADCER ARMY AHNUHITION PLANT 
ilt SCONStN 

4. PROJECT TITLE l!o fl l I Gr o uo 1 

5. PROGRAM ELEMENT 6. CATEGORY CODE 7. PROJECT NUMBER 8. PROJECT COST ISOOOt 

'71 9(! CTOlH 
9. COST ESTIMATES 

?RiKARl rACILlTY 
Close Esisl Landfill 
Open New LAndfill 

SUPPORTING FACILITY 

SUBTOTAL 

ITEM 

CONTINGENCY PERCENT CI0.00~> 
TOTAL CONTRACT COST 
SUPERVISION INSP I OHEAD C 5.00~> 
TOTAL RtOUJ:ST 
INSTALLED EQUIPMENT-OTHER APPROP 

10. DESCRIPTION OF PROPOSED CONSTRUCTION 

U/M 0UANTITV 

LS 
LS 

UNIT 
COST 

COST 
1$000) 

A. CLOSE EXISTING JO ACRE LANDFILL BY INSTALLING ONE rooT OF COMPACTED 
CLAY. II INCHES or GRANULAR SOIL, Jt INCHES OF COKPACTED CLAY AND ' INCHES 
OF TOP SOIL AND SEED. 

I. CONSTRUCT KEV SANITARY LANDFILL VITH AS FOOT COHFACTED CLAY LINER. I 
FOOT OF GRANULAR PROTECTIVE COVER OVER LINER. LEACHATE COLLECTION SYSTEM AND 
GAS COLLECTION &!STEM. THE NEV tAHDfltt Vitt CQVER II ACRES . 

. 
C. LANDFILL VORX Vitt ftEET THI REQUJREKEHTS or THI VISCOHSJN 

ADHIHISTRATIVE CODE HRIID SOLID VAST£ KANAGEMEHT 

D. ACCESSAIJtlTY FOR THI HANDICAPPED IS NOT REQUIRED FOR FUNCTIONAL 
REASONS. 

11. REQUUEJIEHT: II -ao ADEQUATE: I ao SUISTD; 

PROJECT : 
THIS PROJECT Vitt PROVIDE I VISCONSIH DEPARTKEHT or MATVRAL RESOURCES 
~PPIOVED tAHDFltL AND CtOSI EIJSTING SUISTAHDARD tAHDFitt. 

u •• 

PREVIOUS EDITIONS MAY BE USED INTERNAi.LY 
UNTIi. EXHAUSTED PAGING. 

FOR OFFICIAL USE ONLY fll'/ltiN D.4TA IS 1..:NTt.
0

Rl:"01 



BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

1. COMPONENT 

ARMY 
FY 19.!.!,MILITARY CONSTRUCTION PROJECT DATA 

3. INSTALLATION AND LOCATION 
BADCER ARNY AHNUNITION PLANT 
\II SCONS IN 
4.PROJECTTlllbailiulion Croup 1 

CLOSC CXISTIOPEN NEV LANDFILL-SY 

REQUIREMENT . 

2. DATE 
26 JAN 83 
24 JAN 83 

5. PROJECT NUMBER 

CTOUOo 

THE EXISTINC LANDFILL IS SUBSTANDARD. THIS PROJECT IS REQUIRED TO KINIHIZC 
ECOLOCICAL IMPACT OF THE LEACHATE BEINC DEVELOPED BY THE EIISTINC LANDFILL. 
HICH SPECIFIC CONDUCTANCE AND DISSOLVED IRON VALUCS IN THE CROUNDVATER 
SAMPLES TAKEN· FRON MONITORINC VELLS DOVNCRADIENT OF THE LANDFILL INOICATE 
THAT THC LEACHATE IS ENTERINC THE AOUlrER. CONTINUCD USE or THIS UNLINED 
LANDFILL THAT IS LOCATED OVER A VERY POROUS SUBSOIL COULD RESULT IN 
CXCCSSIVE·CONTAHINATION OF THE CROUNDVATCR. BADCER AAP HAS RECEIVED SPECIAL 
ORDER NO. 2A-71-ll94 REOUIRINC THAT THE EIISTINC LANDFILL BE CLOSED AND/OR 
ACCEPTABLE PLAN FOR CONTINUED OPERATION BE PROVIDED. 

CURRENT SITUATION: 
THE SOLID VASTE DISPOSAL SITE CONTINUES TO BE USED UNDER A STATE or 
VISCONSIN DEPARTKENT OF NATURAL RESOURCES <VDNR> LICENSE NO 2113 DATEO 21 
scrTEHDCR 1971 PCNDINC A rINAL REVIEW OF A rEASIBILITY REPORT SUBMITTED l 
HAY 1979. A SPECIAL ORDER NO. ZA-78-1194 VAS ISSUED BY THE VDNR, 20 
SEPTEKBCR 1971, REQUIRINC THE PREPARATION or THE FEASIBILITY REPORT AND 
PROVIDINC EITHER AN ACCEPTABLE ABANDONMENT PLAN OR CONTINUED OPERATIONS PLAN 
SY l FEBRUARY ,,ao VITH ACTUAL ABANDONMENT OR BRINGINC THE SITE INTO 
COKPLIANCE BY 1 DECEMBER 1910. ALTKOUCH THERE HAS BEEN A SLIPPACE OF 
INDICATED COMPLIANCE DATCS, THE \IDNR ORDER TO BAAP STILL STANDS. IN TUE 
INTERIK PERIOD UNTIL 1916, IT JS PLANNED TO CONTINUE OPERATIONS AT THE 
EIISTINC LANDFILL IN A HANNER SO AS TO KlNIHIZE CONTAHINATlON IN 
COORDINATION VITH VDNR. 

IMPACT lF NOT PROVIDED: 
IF THIS PROJECT IS NOT FUNDED AND CONSTRUCTION VORK COKPLETED VITH AN 
INDICATION or PROCRESS IN THE INTERIK, BAAP COULD BE FORCED TO COMPLY VITH 
VONR SPECIAL ORDER 2A-71-l194 TO CLOSC THE FACILITY. CLOSURE OF THIS SOLID 
VASTE LANDFILL SITE VOULD CAUSE THE CESSATION OF BARRICADE AND/OR BUILDINC 
DENOLITION PROJECT VORX SINCE ALL OF THE DEKOLITJON DCBRIS IS CURRENTLY 
BEING DISPOSED or IN TH~ EXISTING LANDFILL. SAUK COUNTY'S SOLID VAST£ 
KANACCMENT SITE. LOCATED APPROIIKATELY 18 KILES rROK BAAP, IS RAPIDLY 
FILLINC VITH MUNICIPAL-TYPE CARIACE AND INDUSTRIAL FIRNS ARE BEINC 
ENCOURACED TO FIND OTHt;R KUNS or DISPOSAL. 

PREVIOUS EDITIONS MAY BE USED INTERNALLY 
UNTIL EXHAUSTED PAGE NO. 

e 



BADGER AAP 
EXHIBIT I-I ENVIRONMENTAL ASSESSMENT 

I, COMPONENT 

ARMV 

FOR OFFICIAL use ONLY (WHl:."N DATA IS l:"NTERl:.'DJ 

FV 19!!.MILITARV CONSTRUCTION PROJECT DATA 

4. PROJECT TITLE 

Coa.-erslo11 

2. OATI! 

II SEP U 
l. INSTALLATION ANO LOCATION 

Badger lrar laaaaltloa Plant 
Vl soonsln CONVERT POVERKOUSE NO I TO COAL 
S. PROGRAM ELEMENT I. CATEGORY CODE 1. PROJECT NUMBER 8. PROJECT COST 1S0001 

fRIKARf lACILITt 
CONVERT POVERHOUSE 

IUfPORTIHC FACILITY 
SITE PAEPARATION 

SUBTOTAL 

ITEM 

IJI ZO 
9. COST ESTIMATES 

CONTINGENCY flRCENT Cll.01~) 
TOTAt CONTRACT COST 
SUPERVISION INSP I OHEAD C s.aa~, 
TOTAt REQUEST 
INSTALLED EQUIPKEHT-OTHER APPROP 
10. DESCRIPTION OF PROPOSED CONSTRUCTION 

U/M QUANTITY 

ts 

ts 

UNIT 
COST 

COST 
ISOOOt 

INSTALL COAL HANDLING, COAL FIRING AND POLLUTION ABATEMENT EQUIPMENT OH~ 
EIISTINC OIL FIRED BOILERS, 175,000 LIS/HR EACH, 275 PSI. THE PROJECT SHALL 
INCLUDE, BUT NOT LINITED TO, EQUIPMENT NECESSARf TO HANDLE AHD FIRE COAL, 
COAL THAVING AND HANDLING, REPLACE COAL IUNXER BOTTOKS, COAL SCALES ANO 
rLATFORKS, COAL AHO OIL BURNERS, AIR HEATER TUBES, SAfETf VALVES, RELIEF 
VALVE BLOVDOVH HEAT EICHANCER, BOILER FEED PUMPS, POLLUTION AIATEKENT 
EOUIPKEHT, STACKS, ID FAHS, ASH HANDLING SISTEK, CONTROLS IINSTRUJIEKTATIOH 
BUILDING KODIFICATION Vitt IE NECESSARY. THE ELECTRIC SVITCH GEAR, 
TRANSFORMER YARD AND ELECTRIC LINES KUST BE RELOCATED roa THE POLLUTION 
ABATEMENT SYSTEN. 

II. REOUIRENEHT: NI ADEQUATE: Kl SUISTO: 

PROJECT: 
PROVIDE COAt HAHDtlNG, CO.At FIIIHG AHD POLLUTION ABATEMENT IQVIPNENT OHS 
EIISTIHG Olt FIRED IOILEII. 

IEQUIREMEHT : 
THIS PROJECT IS JllQUIRED TO PROVIDE A CONTROLLAltl FUEL SOURCE DURING THI 
NOlltUATION PERIODS. CONVERSION IIUST 81 ACCONPLUHED PIIIOI TO FULL "01. 

PREVIOUS EDITIONS MAY Bl! USEQ INTERNALLY 
UNTIL EXHAUSTED . · PAGE NO. 

FOR OFFICIAL USE ONLY I Wlll•.:,v OAT A IS f.'NTl-:R l:.'DI 



BADGER AAP 
ENVIRONMENTAL ASSESSMEN 

1. COMPONENT 

ARMY 
FY 19..!!.MI LIT ARY CONSTRUCTION PROJECT DATA 

3. INSTALLATION AND LOCATION 
Badger Ar•J A-anitloD Plant 
Vi•consin 
4. PROJECT TITLE 
Conwersion 
COKVERT POVERHOUSE HO I TO COAt 

CURRENT SITUATION: 

2. DATE 

II SEP U 

5. PROJECT NUMBER 

CURRENTtl THE BOILERS ARE OIL FIRED. IF NOT APPROVED, .PRODUCTION NAY CEASE 
BECAUSE or LACI or FUEt. 

IKPACT IF ~OT PROVIDED: 
IP HOT APPROVED. PRODUCTION KAY CEASE BECAUSE or LACI or FUEL. HO DISPOSAL 
or PRESENT ASSETS IS INYOtYED IN THIS PROJECT. THIS PROJECT HAS BEEK 
REYIEVED FOR HISTORIC IMPACT AND COMPLIES VITH THE IHTENl" OF PL u-ns AHD 
EIECUTIVE ORDER llSfJ. THIS PROJECT HAS BEEM REYIEVED FOR ENVIRONHENTAL 
IMPACT AND COMPLIES VITK THE INTENT or PL ,1-1,0. AN EHVIRONJ'IEHTAL IMlACT 
STATEMENT IS REQUIRED. 

IS/ DAVID C. FORDHAK 

ESTINATED CONSTRUCTION START: 
ESTIMATED MIDPOINT or CONSTRUCTION: 
ESTIMATED CONSTRUCTION COMPLETION: 

DAVID C. FORDHAK 

COl'fflANDER'S REPRESENTATIVE 

APRU, 1'87 
OCTOBER 

APRlt 
1'17 

1'11 

PREVIOUS E01TIONS MAY BE USE0 INTERNALLY 
UNTIL EXHAUSTED 

INDEI: lU9 
INl'IEI: 1'73 
INDEI: 1710 

PAGE NO. 



BADGER AAP 
EXHIBIT I-J ENVIRONMENTAL ASSESSMENT 

FOR OFFICIAL USE ONLY (11'1/l:N /M T✓I IS l:'NTl:"RHDJ 

1. COMPONENT 2. DATE 

FY 19...!,!MILITARV CONSTRUCTION PROJECT DATA 
ARMY OS JAN 83 

3. INSTALLATION AND LOCATION 

Badger Arm, Ammunition Plant 
'Jisconsin 

4. PROJECT TITLE Hob i I CROUP 3 
Conwersion 
OLD ACID HlSTIVArOR 

5. PROGRAM ELEMENT 6. CATEGORY CODE 7. PROJECT NUMBER 8. PROJECT COST 1S0001 

ITEM 

t'HIMAHY' fACILITY 
PURCHASE AND INSTALL 

surrORTINC FACILITY 

SUBTOTAL 

ZZ6 lZ 

CONTINGENCY PCRCENT <10.00~> 
TOTAL CONTRACT COST 

1 9. COST ESTIMATES 

SUPERVISION INSP C OHEAD C S.00~) 
TOTAL REQUEST 
INSTALLED EQUIPMENT-OTHER APPROP 
10. DESCRIPTIOH OF PROPOSED CONSTRUCTION 

U/M OUANTITY 

LS 

UNIT 
COST 

COST 
($0001 

RENOV£ EIISTINC DEHISTER AT OLEUH PLANT AND REPLACE VITK HORE EFFICIENT 
UNIT. 

11. REQUIREMENT: SF ADEQUATE: SF SUBSTD: 

PREVIOUS EDITIONS MAY BE USED INTERNALLY 
UNTIL EXHAUSTED 

~nA OFFICIAL use ONLY 11,·111-..,· /),,IT.I IS l:'NTl-."Rl:'f)J 

SF 

PAGE NO. 





BADGER AAP 
EXHIBIT I-K ENVIRONMENTAL ASSESSMENT 

FOR OFFICIAL USE ONL V /lt'/1/:N /"17",1 IS /:'NTJ-:R/:"/JJ 

1. COMPONENT 2.0ATE 

FY 19....!!MILITARV CONSTRUCTION PROJECT DATA 
ARMV 

3. INSTALLATION ANO LOCATION 

Badger Arm, Aaaunition PJ1nt 
Visconsin 

4. PROJECT TITLE Hob i JtiROUP l 

nr n nr J"IIH r. JT 
5. PROGRAM ELEMENT 6.CATEGORV CODE 7. PROJECT NUMBER 8. PROJECT COST (SOOOl 

PRJNARY FACILITY 
CONSTRUCTION 

SUPPORTING rACILITY 

SUBTOTAL 

a 1 I 9D 

ITEM 

CONTINGENCY r£RC£NT <10.00~) 
TOTAL CONTRACT COST 

9. COST ESTIMATES 

SUPERVISION INSP C OHEAD C S.00~> 
TOTAL REQUEST 
INSTALLED EOUIPHEHT-OTHER APPROP 
10. DESCRtPTtON OF PROPOSED CONSTRUCTION 

U/M QUANTITY 

LS 

UNIT 
COST 

CONSTRUCT A PH ADJUSTMENT BASIN TO TREAT YATER FOR PH CONTROL BEFORE 
DISCHARGING INTO RECEIVING POND. 

1 J. REQUIREMENT: KC ADEQUATE: KC SUBSTD: 

COST 
ISOOO) 

XC 

PREVIOUS EDITIONS MAY BE USED INTERNALL V 
UNTIL EXHAUSTED PAGE NO. 

FOR OFFICIAL USE ONLV 11t'fll-.\' /1.-17'.-1 IS l:NTl-.'R/:1'1 





BADGER AAP 
EXHIBIT I-L ENVIRONMENTAL ASSESSMENT 

FOR OFFICIAL USE ONLY /WHl:.'N DATA IS 1:'NTERl:.'DJ 

I. COMPONENT 2.0ATE 

FY 19~MILITARY CONSTRUCTION PROJECT DATA 
ARMY 0~ JAN Ill 

3. INSTALLATION ANO LOCATION 

81d9er Army Ammunition Plant 
Vi sc:ons in 

4. PROJECT TITLE Nob I I GROUP 3 

t.rnr c;nr A.1u·~rHCNT nt n A<", n 
5. PROGRAM ELEMENT 8. CATEGORY CODE 7. PROJECT NUMBER 8. PROJECT COST ISOOOI 

PRINARY rACILITt 
CONSTRUCTION 

SUPPORTINC FACILITY 

SUBTOTAL 

ITEM 

CONTINCENCY PCRCtNT (10.00~> 
TOTAL CONTRACT COST 

9. COST ESTIMATES 

surtRVISlON INSP' OHEAD ( s.oa,, 
TOTAL REOl!EST 
INSTALLED EOUIPKEHT-OTHER APPROP 
10. DESc:11.,.,.IOIS OF PAOPOSEIIJ CCJNSTRUCTION 

U/M QUANTITY 

LS 

UNIT 
COST 

COST 
1$000) 

INSTALL SCRUSSINC SYSTEMS FOR ALL NOI STACKS AT OLD ACID ?LANT DESICN AND 
[NSTALL A SYSTEK CONSlSTINC OF THRCE ABSORPTION TOYERS USINC A RECIRCULATED 
CHILLED VATER/VEAK ACID AND AN OXIDIZER AS ABSORPTION HEOIUH TO RENOVE NOI 
FROK THE CASSES EMITTED FROK NINC AKNONIA OltDATION PLANT STACKS. SYSTEM 
SHALL SE DESIGNED TO RECIRCULATE THE ABSORPTION VATER/ VEAX ACID AND TO 
TRANSFER IT TO THE ACID AREA FOR FURTHER CONCENTRATION. 

11. RCOUIREHENT: sr ADEQUATE: SF SUBSTD; 

PREVIOUS EDITIONS MAY BE USED INTERNAL&. Y 
UNTIi. EXHAUSTED 

FOR OFF.ICIAL use ONLY (h'llf .. \ ,,... 7'.-1 IS f., .. n:,a•:n, 

sr 

PAGE NO. 





e. 

BADGER AAP 
EXHIBIT I-M ENVIRONMENTAL ASSESSMENT 

FOR OFFICIAL USE ONLY (WHl:."N DATA IS l::NTERl:."DJ 

I. COMPONENT :Z.DATE 

FY 19..!..!MILITARY CONSTRUCTION PROJECT DATA 
ARMY OS JAN 83 

l. INSTALLATION AND LOCATION 

Bad9er Ar•J Aaaunition Plant 
Visconsin 

4.PROJECTTITLE tlobilCHOUP l 

SOLVCNT CONSERVATION BLINE 
5. PROGRAM EL.EMENT 6. CATEGORY CODE 7. PROJECT NUMBER 8. PROJECT COST IS0OOI 

FRltlARY rACILlTY 
CONSTRUCTION 

SUPPORTJNC FACILITY 

SUBTOTAL 

zu 1G 

ITEM 

CONTlNCENCY PERCENT c10.oo .. , 
TOTAL CONTRACT COST 

9. COST ESTIMATES 

SU1ERVISION INSP, OKEAD C S.Oo,., 
TOTAL REQUEST 
INSTALLED EQUJPKENT-OTHER APPROP 
10. DESCRIPTION OF PROPOSED CONSTRUCTION 

U/M QUANTITY 

LS 

ACTIVATED CARBON RECENERATlON FACILITIES ENLARCED 

UNIT 
COST 

COST 
1$000) 

INCREASE CAPACITY OF THE ACTIVATED CARBON RECOVERY PLANT TO HOR£ EFFICIENTLY 
REMOVE AND RECOVER THE ALCOHOL-ETHER VAPORS THAT EVAPORATE FROM THE POVDER 
OURINC PROCESSINC IN THE CRCEM POVDER AREA. THE NODIFICATIONS VOULD INCLUDE, 
BUT HOT BE LIMITED TO INSTALLATIONS OF NEV ABSORBERS, CONDENSERS, BLOVERS, 
DUCT VORK AND ACCCSSORIES. 

KAIIHUH RECOVERY 
INSTALL HEAT RECOVERY SYSTEK TO SOLVENT CONDENSERS IN THE ENLARCCD ACTIVATED 
CARBON RECOVERY PLANT TO REDUCE ENERCY REOUIREHENTS . 

NINl111ZE USCACE 
CONSTRUCT REQUIRED SLOVER AND VAPOR DUCT SYSTEK TO CONNCCT DEHY PRESS rm.rDER 
OPERATIONS AREA TO EIISTINC ACTIVATED CARBON RECOVERY PLANT CONDENSERS, 
SLOVERS, DUCT VORK AND ACCESSORIES. 

11. REOUIRE11ENT: SF ADEQUATE: SF SUBSTD: 

PREVIOUS EDITIONS MAY SE USED INTEANALL Y 
UNTIL EXHAUSTED 

SF 

PAGE NO. 





BADGER AAP 
EXHIBIT I-N ENVIRONMENTAL ASSESSMENT 

FOR OFFICIAL USE ONLY fll'/1/:,\' /J..1 7',1 IS /:'Nl"/-."R /:"/JJ 

I. COMPONENT 2.DATE 

FY 19_!.?MILITARY CONSTRUCTION PROJECT DATA 
ARMY OS JAN 83 

3. INSTALLATION AND LOCATION 

81d9tr Arm, Aamun1tion Plant 
Visconsin 

•· PROJECT TITLE Hob i I CROUP l 

SOLVtNT CONSERVATION C LIN£ 
5. PROGRAM ELEMENT 6. CATEGORY CODE 7. PROJECT NUMBER 8. PROJECT COST 1S0001 

,RINARY FACILITY 
CONSTRUCTION 

SUrPORTINC FACILITY 

SUBTOTAL 

22' 80 

ITEM 

COHTINCENCY PERCENT CIO.OOlfe> 
TOTAL CONTRACT COST 

9. COST ESTIMATES 

SUPCRVISION INSP, OHEAD C 5.001ft) 
TOTAL REQUEST 
lNSTALLtD EQUJPHENT-OTHER APPROP 
10. DESCRIPTION OF PROPOSED CONSTRUCTION 

U/M OUANTITV 

LS 

ACTIVATED CARBON REGENERATION FACILITIES ENLARCF.D 

UNIT 
COST 

COST 
ISOOOI 

INCREASE CAPACITY OF THE ACTIVATED CARBON RECOVERY PLANT TO HORE EFFICIENTLY 
REHOVE AND RECOVER TH£ ALCOHOL-ETHER VAPORS THAT EVAPORATE FROM THE POVDER 
DURING PROCESSING IN THE GREEN PO\IDER AREA. THC HODirlCATIONS \IOULD INCLUDE, 
BUT NOT 8£ LlKITED TO INSTALLATIONS OF NEV ABSORBERS, CONDENSERS, 
BLO\IERS,DUCT VORK AND ACCESSORIES. 

HINIJU ZE USEACE 
CONSTRUCT REQUIRED SLOVER AND VAPOR DUCT SYSTEM TO CONNECT DEllY rRF.SS POVDEr. 
OPERATIONS AREA TO EIISTING ACTIVATED CAR!OU RECOVERY PLANT 

NAllKUH RECOVERY 
INSTALL HEAT RECOVERY SYST£K TO SOLVENT CONDENSERS IN TUE ENLARGED ACTIVATCD 
CARSON RECOVERY PLANT TO REDUCE ENERGY REOUIREKENTS. 

11. REQUIREMENT: SF ADEQUATE: SF SUBSTD 

PREVIOUS EDITIONS MAY BE USEO INTERNALLY 
UNTIL EXHAUSTED 

FOR OFFICIAL USE ONLY tl1'//I: \ 0 I 7".I /.\' l··.,1/:Rl-.'/JI 

SF 

PAGE NO. 





BADGER AAP 
EXHIBIT I-0 ENVIRONMENTAL ASSESSMENT 

FOR OFFICIAL USE ONLY (WHl:."N DATA IS l:"NTERl:."DJ 

I. COMPONENT Z. DATE 

FY 19...!.!MILITARV CONSTRUCTION PROJECT DATA 
ARMY 

3. INSTALLATION ANO LOCATION 

Badger Aray Aaaunilion Plant 
lliscon11in 

4. PROJECT TITU Hob i I CROUi' ~ 

c:nr vi:-MT ,-n.,.,:i:-11v.1T1nu n r. rNF: 
S. PROGRAM ELEMENT 6. CA TEGORV CODE 7. PROJECT NUMBER a. PROJECT COST 1s000, 

PRIHAilY FACILITY 
CONSTRUCTION 

surPORTINC rACILITY 

SUBTOTAL 

ZU IO 

ITEM 

CONTINCENCY PECCENT c10.oo,, 
TOTAL CONTRACT COST 

9. COST ESTIMATES 

SUPERVISION INSP & OHEAD C S.oo,, 
TOTAL REQUEST 
INSTALLED EQUIPMENT-OTHER APPROP 
10. DESCRIPTION OF PROt"OSED CONSTRUCTION 

U/M OUANTITV 

LS 

ACTIVATED CARBON RECENERATION FACILITIES EHL.ARCED 

UNIT 
COST 

COST 
ISOOOt 

INCREASE CAPACITY OF THE ACTIVATED CARBON RECOVERY PLANT TO NORE EFFICIENTLY 
REHOVE AND RECOVER THE ALCOHOL-ETHER VAPORS THAT EVAPORATE FROK T:1£ POVDER 
our.INC PROCESSINC IN TH£ CR£EN POVDER AREA. THE MODIFICATIONS WOULD INCLUDE, 
BUT HOT BE LIKITED TO, INSTALLATIONS OF NEV ADSORBERS, CONDENSERS, BLOVERS, 
DUCT VORI AND ACCESSORIES. 

HIHINIZE USlCE 
CONSTRUCT REQUIRED SLOVER AND VAPOR DUCT SISTEK TO CONNECT DEHY PRESS rovDER 
OPERJTIONS AREA TO EIISTl~C ACTIVATED CARBON RECOVERY PL,NT 

I 1. REOUIRENEHT: SF ADEQUATE: SF SUBSTD; 

PREVIOUS EDITIONS MAY BE USED INTERNALLY 
UNTIL EXHAUSTED 

FOR OFFICIAL USE ONLY ,11·111 \' I> IT.I IS l·.'.\"TI.IU/11 

SF 

PAGE NO. 
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BADGER AAP 
EXHIBIT I-P ENVIRONMENTAL ASSESSMENT 

FOR OFFICIAL USE ONLY (WHl;'N DATA IS l:NTERI::DJ 

1. COMPONENT 2. DATE 

FY 19_!!MILITARV CONSTRUCTION PROJECT DATA 
ARMY 06 JAN 83 

3. INSTALLATION ANO LOCATION 

B1d9er Army Ammunition Pl1nt 
\lisconsin 

4. PROJECT TITLE Hob i I CROUP 3 

SOLVENT CONSCRVATION E LJN£ 
5. PROGRAM ELEMENT &.CATEGORY CODE 7. PROJECT NUMBER 8. PROJECT COST (SOOOI 

rRlHARY FACILITY 
CONSTRUCTION 

SUFFORTING FACILITY 

SUBTOTAL 

226 80 

ITEM 

CONTINGENCY PERCENT Cl0.00~> 
TOTAL CONTRACT COST 

9. COST ESTIMATES 

SUPERVISION lNSP, OHtAD ( S.00~) 
TOTAL REQUEST 
INSTALLED EQUIPMENT-OTHER APPROP 
10. DESCRIPTION OF PROPOSED CONSTRUCTION 

HAXIHUH RECOVERY 

U/M OUANTITV 

LS 

UNIT 
COST 

COST 
1S0001 

INSTALL HEAT RCCOVERY SYSTEM TO SOLVENT CONDENSERS IN THC ENLARGED ACTIVATED 
CARBON RECOVERY PLANT TO REDUCE ENERCY REQUIREMENTS. 

HINIHIZE USACE 
CONSTRUCT REQUIRED BLOVCR AND VAPOR DUCT SYSTEM TO CONNECT DEHY PRESS POVDER 
OPERATIONS AREA TO EXISTING ACTIVATED CARBON RECOVERY PLANT. 

11. REQUIRENENT; SF ADEQUATE: SF SUBSTD· 

PREVIOUS EDITIONS MAV BE USED INTERNALL V 
UNTIL EXHAUSTED 

FOR OFFICIAL USE ONLY, If/I/·.\· /1.-1 f.l IS /:.\"Tl Rl:l>J 

SF 

PACE NO. 





BADGER AAP 
EXHIBIT I-Q ENVIRONMENTAL ASSESSMENT 

FOR OFFICIAL use ONL V (II'///:',\' /),I 1',I IS l:NTl-.'Rl:"/)J 

1. COMPONENT 2.DATE 

FY 19...!,!MILITARV CONSTRUCTION PROJECT DATA 
ARMY O& JAN 93 

3. INSTAl.l.ATION AND l.OCATION 

B1d9er Army Ammunition PJ1nt 
Vi scc,ns in 

4, PROJECT TITl.E Hob i !CROUP 3 

SOLVtNT CONSERVATiON Br. 
5. PROGRAM El.EMENT 6. CA TEGORV CODE 7. PROJECT NUMBER 8, PROJECT COST 1S000) 

PRIHAr.Y rAC!LITY 
COHSTRUCTI ON 

SUFPORTINC rACILITV 

SUBTOTAL 

226 90 

ITEM 

CONTINCENCY PERCENT CI0.00~> 
TOTAL CONTRACT COST 

9. COST ESTIMATES 

SUPF.RVISION INSP, OHEAD < $.00~> 
TOTAL REQUEST 
INSTALLED EQUlPHENT-OTHtR APPROP 
10. DESCRIPTION OF PROPOSED CONSTRUCTION 

ENERCY RECOVERY 

U/M OUANTITV 

LS 

UNIT 
COST 

' 

COST 
1S000) 

INSTALL HEAT RECOVERY SYSTEK TO SOLVENT CONDENSERS IN THE CNLARCED ACTIVATED 
CARBON RECOVERY PLANT TO REDUCE ENERCY REQUIREMENTS 

SOLVENT RECOVERY 
LARCE AMOUNTS OF SOLVENT IS DISCHARCED TO THE INDUSTRIAL FLO\IACE FROM Tl:C 
HARDENINC-SCREEHINC OPERATION OF THE BALL PO\IDER AREA. INCREASING a.o.D. ' 
C.O.D. CONTENT or BAAP'S DISCHARCE A FACILITY VOULP BE BUILT IN ORDER TO 
RECOVER AND PURIFY THE SOLVENT FOR REUSE. 

11. REOUIREHENT: 

DD 1 ri~~";6 1391 

Sf ADEQUATE: SF SUBSTD 

PREVIOUS Eo1·•ONSMAV BE USED INTERNAl.l.V 
U'- TIL EXHAUSTED 

FnA OFFICIAL use ONLY 111'//I .\/)Ir., IS l:'.\'1"/ IU/11 

SF 

PAGE NO. 





BADGER AAP 
EXHIBIT I-R ENVIRONMENTAL ASSESSMENT 

FOR OFFICIAL use ONL y /lt'/11:,\. /Mr .. , IS l:"NTl:'Rl:'/)J 

1. COMPONENT 2.0ATE 

FY 19J.1MILITARY CONSTRUCTION PROJECT DATA 
ARMY U JAN Ill 

l. INSTALLATION ANO LOCATION 

B~d9er Ara, Aaaunition Plant 

4.PROJECTTITLE NobiJCROUP J 

ti • .... ,. ...... 
5. PROGRAM ELEMENT &. CATEGORY CODE 7. PROJECT NUMBER 8. PROJECT COST (SOOOI 

FRiftARY FACILITY 
CONSTRUCTION 

SUPPORTINC FAClLtTT 

SUBTOTAL 

9.COST ESTIMATES 

ITEM 

CONTINCENCY PERCENT Cl0.00~> 
TOTAL CONTRACT COST 
SUPERVISION IHSP, OHEAD C S.00~> 
TOTAL REQUEST 
,u:~arrs:-n i:-nrrTPHi:"MT-nT!fi:"R APPROP 
10. DESCAIPTIOH OF P'ROPOSEO CONSTRUCTION 

U/M OUANTITV 

LS 

UNIT 
COST 

COST 
ISOOOI 

PURCHASE AND INSTALL ONE STEEL. GLASS LINED LINE SILO. zo·-o DIA X 4C'-0 
HICH. MOUNTED ON 1, POINTS OF STEEL SUP10RT SUSPENSION SYSTEM. SILO TO STORE 
f.S06 CUBIC FEET OF PEBBLE LIHE. DISCHARCE SYSTEH, l'VIH SCREV FEED£~ 
COKVEYCR HAVIHC 100 CUBIC FEET PER HOUR CAPACITY, CAPABLE OF CONTROLLEP 
DISCHARCE INTO PRESENT ACITATION SYSTEM. PURCHASE AND INSTALL CZ) LINE 
FEEDERS AND SHAKERS. ACCOUNT NO. 420-5 

-------------------------------------· sr 11. REQUIRCHEHT: SF ADEQUATE: sr SUE:STD: 

PREVIOUS EOITIONSMAV 8E USEO INTEANA\.LV 
UNTIi. E>CHAUSTEO 

FOR OFFICIAL U~E ONl.V , ... ,,,..,. /J..IT.-1 '·" 1:· .... .,.,._.,um, 
PAGE NO. 





BADGER AAP 
EXHIBIT I-S ENVIRONMENTAL ASSESSMENT 

FOR OFFICIAL USE ONLY (WHl-:N DATA JS 1-:NTERJ::DJ 

\, COMPONENT 2. DATE 

FY 19...!.,9MILITARV CONSTRUCTION PROJECT DATA 
ARMY G6 JAN SJ 

3. INSTALLATION ANO LOCATION 

Badger Arm, Ammunition Plant 
Visconsin 

4. PROJECT TITLE Mob i I CROUP 3 

OLD ACID TANK fARH DIKING 
5. PROGRAM ELEMENT &.CATEGORY CODE 7. PROJECT NUMBER 8. PROJECT COST ($0001 

226 I 2. 

r'RIHARY FACILITY 
CONSTRUCTION 

SUPrORTINC FACILITY 

SUBTOTAL 

ITEM 

CONTINCENCY PERCENT (10 00~> 
TOTAL CONTRACT COST 

• 

9. COST ESTIMATES 

surer.VISION INSP, OHEAO C 5.00~) 
TOTAL REQUEST 
INSTALLED EOUIPKEHT-OTHER APPROP 
10. DESCRIPTION OF PROPOSED CONSTRUCTION 

U/M QUANTITY 

LS 

UNIT 
COST 

COST 
($0001 

INSTALL CONCRETE DIKES, KEETINC FEDERAL RECULATION 40 CFR 112-7, PARACRAPH 
CE) <2> CII>, AROUND ALL TANKS, ACCOUNT 708 - TANKS 90,91, 722 - TAHK SO; 
711 - TANKS 70,71,72; 710 - TANKS 30,31,32,33; TANKS T-7, T-1, & T-9; 710 -
TANKS 34,35,36,37; 723 - TANKS 50,51,52,53,54,55,5&,57, 735 - TANKS 60,&I, 
&Z,&3,64,65 IN THE OLD ACID AREA. TH£ OLEUH AREA <ACCOUNT 721> SHALL HAVE 
CONCRETE DIKE,ACCORDINC TO FEDCRAL RECULATION, AROUND THE CNTIRE AREA, FROH 
THE STORACE TANKS ON THE EAST SIDE TO THE COOLINC TO'JER ON THE 'JEST SIDE AND 
SOUTH or BUILDINC 728 TO SOUTH OF UNLOADINC STATIONS ON THE NORTH. THE AREA 
'JILL HAVE VEHICLE RAMPS ON THE EAST AND VEST SIDES, 'JITH STILES TO UNLOADlNC 
DOClS ON NORTH AND SOUTH. 

11. REOUIRtHENT SF ADEQUATE· SF SUBSTO 

PREVIOUS EDITIONS MAY BE USED INTERNALLY 
UNTIL EXHAUSTED 

FOR OFFICIAL USE ONLY ,11·111•.\' 0.1 r.1 IS 1-·,..,-1Rl:1'1 
PAGE NO. 





BADGER AAP 
EXHIBIT I-T ENVIRONMENTAL ASSESSMENT 

FOR OFFICIAL USE ONLY (WH/:."N DATA JS 1:'NTERl::DJ 

1. COMPONENT 2. DATE 

FY 19...!.! MILITARY CONSTRUCTION PROJECT DATA 
ARMY O& JAN 83 

3. INSTALLATION AND LOCATION 

81d9er Army Aaaunition Plant 
4.PROJECTTITLE Mobi lCROUF 3 

\Ii scons in TANK CAR CLEANiNC-OLD ACID 
5. PROGRAM ELEMENT 6. CATEGORY CODE 7. PROJECT NUMBER 8. PROJECT COST (S0001 

rRU1ARY rACILITY 
CONSTRUCTION 

SUPPORTJNC FACiLITY 

SUBTOTAL 

ZH 12 

ITEM 

CONTINCENCY PCRCENT <10.00~> 
TOTAL CONTRACT COST 

9. COST ESTIMATES 

SUPERVISION INSr C OKEAD ( S.00~> 
TOTAL REQUEST 
INSTALLED EOUIPHENT-OTKER APPROP 
10. DESCRIPTION OF PROPOSED CONSTRUCTION 

U/M QUANTITY 

LS 

UNIT 
COST 

COST 
1S000) 

CONSTRUCT (1> ACID TANK CAR CLEANINC FACILITY <RAILROAO TYPE TANK CARSt. 
FACILITY VILL INCLUDE A NEV BUILDING CAPABLE OF HOUSING ONE TANK CAR, SUMPS, 
PUNPS, CA1VALXS. FUNE COLLECTION SYSTEM, NEUTRALIZING HATEKiALS AND OTHER 
EOUIPHENT. 

11 . REOU IRENENT: SF ADEQUATE: SF SUBSTD: 

PREVIOUS EDITIONS MAY BE USED INTERNALLY 
UNTIL EXHAUSTED 

FOR OFFICIAL USE ONLY t h'IU .\' 1'.I 1'.I IS 1-.·,·nRl:/11 

SF 

PAGE NO. 





BADGER AAP 
EXHIBIT I-U ENVIRONMENTAL ASSESSMENT 

FOR OFFICIAL USE ONL V /It'///:.\' 0,1 r.1 /.'i 1:.\'rl-.R/:'OJ 

1. COMPONENT 

FY 19...!JMILITARV CONSTRUCTION PROJECT DATA 
ARMY :IA TIM 1:1 

3. INSTALLATION ANO LOCATION 

Badger ArmJ A••unition Plant 

4. PROJECT TITLE Hob·i I CROUP J 

Hoderni,atioa 
Nnn,-our7.- ttrn.,rf!' unuc:r "1n , 

5. PROGRAM ELEMENT 6. CATEGORY CODE 7. PROJECT NUMBER 8. PROJECT COST ISOOOt 

rRINARY FACILITY 
CONSTRUCTION 

SUPPORTINC FACILITY 

SUBTOTAL 

ITEM 

CONTINCENCY PERCENT Ct0.00~> 
TOTAL CONTRACT COST 

9. COST ESTIMATES 

SUPERVISION INSP, OHEAD C S.00~> 
TOTAL REQUEST 
TtJC:'l"arrrn rnur11we-LM"_n'l"uc-11 &PPl1nP 

10. DESCRIPTION OF PROPOS£D CONSTRUCTION 

U/M QUANTITY 

LS 

UNIT 
COST 

COST 
1S0001 

INSTALL POLLUTION ABATEMENT ON FOUR <4> 100,000 /HR. COAL FIRED BOILERS AT 
POVERHOUSE NO. 2, BLOC. 6531. THIS VILL INCLUDE 4 SCRUBBERS, 4 CANS, 4 NEV 
STAClS AND ASSOCIATED DUCTVORK AND EOUIPHENT. 

I 1. REQUIREMENT: HI ADEQUATE: 118 SUBSTD: 

PREVIOUS EDITIONS MAY BE USED INTERNALLY 
UNTIL EXHAUSTED 

FOR OFFICIAL USE ONl. Y t 11·111 .\ IJ I I'. I IS I·\" II Rl:/JI 

HS 

PAGE NO. 





EXHIBIT II-A 
ENVIRONMENTAL PROJECTS 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

Facility: GSA Inventory No.: WI-2138-20054 

Name: Badger Army Ammunition Plant 
Address: Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, Industrial Engineer 

AV 825-3660/(608)356-5525 

Project: Project No.: TB-E-81-01 

Title: Develop Methods for Treatment and Disposal of Pollutant Contaminated 
Sludge/Sediment Deposits 

Scope of Work: 

1. Background: (Why work is required - specific need, regulations, etc.) 

During the production of single base and double base propellants, areas that 
received contaminated process waters now contain accumulated sediments and 
sludges which need to be treated and safely disposed of. 

A number of the raw materials used in the manufacture of propellants at 
Badger AAP are listed as hazardous or toxic, and/or conventional contaminants. 
Continued leaching and washing action by surface waters could move any con
taminants present into the groundwater system. Nitrate levels exceeding 
10 ppm have been detected in one of the monitoring wells in this area. 

Project is required to comply with Wisconsin Administrative orders or permit 
conditions. 

2. Statement of Work to be performed: (Specific tasks to be performed and 
the type and quality of workmanship) 

SW-1: Select and mark all sampling sites. 

SW-2: Determine the level of contamination by an in-depth soil sampling and 
analysis program. 

SW-3: Conduct a literature search for a review on the "State of the Art" 
in sediment and sludge disposal technology. 

SW-4: Select potential disposal methods for preliminary bench scale 
investigations. 



BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

3. Estimated schedule to perform work - tasks by months required: 

Literature Search 
Laboratory Test 
Disposal Method Selection 
Disposal Method Investigation 
Final Report 

- Three months 
- Three months 
- Three months 
- Twelve months 
- Three months 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how) 

Acceptance of this project will be based on review and acceptance by the 
technical representative on behalf of the contracting officer. 

5. Estimated overall project life: (One- or two-year funding) 

Two year project funding will be required. 



EXHIBIT II-B 
ENVIRONMENTAL PROJECTS 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

Facility: GSA Inventory No.: WI-2138-20054 

Name: Badger Army Ammunition Plant 
Address: Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, Industrial Engineer 

AV 825-3660/(608)356-5525 

Project: Project No.: TBW-E-80-2A 

Title: Divert Storm WAter at Badger AAP to Off-Plant Drainage Systems: 
Part I - Preliminary Concept Design 

Scope of Work: 

1. Background: (Why work is required - specific need, regulations, etc.) 

Stormwater generated within BMP's boundaries is collected and discharged through 
the General Purpose Sewer. The amount of this "clear water 11 entering the sewers 
must be minimized in order to allow proper treatment of the industrial waste
water. The General Purpose Sewer effluent must comply with provisions of the 
Federal Clean Water Act (PL 92-500) and with the State of Wisconsin WPDES permit. 

2. Statement of Work to be performed: (Specific tasks to be performed and 
the type and quality of workmanship) 

This project phase involves the preliminary survey and conceptual engineering 
design of the drainage channels within BAAP's boundaries and to develop the basis 
for a detailed design of diversion systems and a ROM cost estimate for the 
actual construction phase. This preliminary concept will be presented to the 
Wisconsin Department of Natural Resources for their review and/or approval and 
to initiate the first phase of necessary premit application. 



BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

3. Estimated schedule to perform work - tasks by months required: 

Conduct on-Site Survey 
Develop Preliminary Project Plans 
Review Available Soil Borings 
Preliminary Design & Report 

- One month 
- One month 
- One month 
- Two and one-half months 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how} 

This project will be conducted and administered by Olin Corporation Project 
Engineers. The preliminary and final reports will be accepted by Olin and 
COR Staff personnel. 

5. Estimated overall project life: (One- or two-year funding} 

This project will require one year project funding. 



EXHIBIT II-C 
ENVIRONMENTAL PROJECTS 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

Facility: GSA Inventory No.: WI-2138-20054 

Name: Badger Army Ammunition Plant 
Address: Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, Industrial Engineer 

AV 825-3660/(608)356-5525 

Project: 

Title: 

Project No.: TBTW-E-82-08 

Evaluate Treatment Technology to Remove Phthalate Esters and Amines 
from Wastewater Streams 

Scope of Work: 

1. Background: (Why work is required - specific need, regulations, etc.) 

During production of Single Base and Double Base propellants, areas that 
received contaminated process water now contain accumulated sediments/ 
sludges which need to be removed for treatment and/or disposal. The sedi
ments/sludges may contain significant levels of toxic or hazardous phthalate 
esters and/or amines that were present in the plant wastewater during pro
duction periods that will continue to be leached into the groundwater of 
the State if the contaminated soil is not removed. The removal and proper 
disposal of contaminated sediment/sludges would prevent continued leaching 
into the subsoils, and permit lining of drainage ditches and sedimentation 
ponds prior to plant operation if reactivation is required. Treatment of 
wastewaters to remove the phthalates esters and amines during future pro
duction periods is-essential to prevent contamination of the waters of the 
State of Wisconsin. The project is required to comply with Wisconsin 
Administrative orders or permit conditions. 

2. Statement of Work to be performed: 

The study would consist of: 

(Specific tasks to be performed and 
the type and quality of workmanship) 

SW-1: A literature search of disposal technology. 

SW-2: Direct coord1nation with vendors to review installed and ongoing 
systems. 

SW-3: Bench scale evaluation of a system adaptable to BAAP's pollutants. 

SW-4: Write a final report. 



BADGER AAP. 
ENVIRONMENTAL ASSESSMENT 

3. Estimated schedule to perform work - tasks by months required: 

Literature Search 
Vendor Coordination 
Procurement Bench Scale 

Equipment 
Lab eva luatfon 
Fina 1 Report 

- Two months 
- Three months 

- Three months 
- Thirteen months 
- Three months 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how) 

Acceptance of this project will be based on review and acceptance by the 
technical representative on behalf of the contracting officer. 

5. Estimated overall project life: (One- or two-year funding) 

The project will require two years of funding. 



·-

:e 
I 

EXHIBIT II-D 
ENVIRONMENTAL PROJECTS 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

Facility: GSA Inventory No.: WI-2138-20054 

Name: Badger Army Ammunition Plant 
Address: Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, Industrial Engineer 

AV 825-3660/(608)356-5525 

Project: Project No: TBW-E-83-05 

Title: Diversion of Off-Site Generated Storm Water from the Thermal Treatment 
(Open Burning) Sites at the Burning Grounds 

Scope of Work: 

1. Background: (Why work is required - specific need, regulations, etc.) 

Storm water generated off-site flows across the Thermal Treatment sites at 
the Explosives and Propellant Burning Grounds dissolving soluble components 
from residuals remaining after treatment. The flow continues off-site 
and percolates into the ground and potentially may contaminate the ground
waters of the State of Wisconsin. 

Both the Resource Conservation and Recovery Act (PL 95-580), and the State 
of Wisconsin Statutes Section 144.76(7)(c) and NR 181.44(10)(j}Jki(1) and 
(m) specify that "diversion structure shall be constructed such that sur
face water run-on .. wi 11 be prevented from entering the site or faci 1 ity". 

2. Statement of Work to be performed: (Specific tasks to be performed and 
the type and quality of workmanship) 

SW-1: The Subcontractor shall prepare an engineering analysis including 
a water balance to determine the worst condition flow situation and 
prepare a written report complete with topographic drawings of work 
to be performed in SW-2. 

SW-2: The Subcontractor shall construct diversion ditches along the up
hill slopes of the Burning Grounds to intercept storm generated 
surface water and drain the collected water to existing open 
fields below the treatment site. 

SW-3: The Subcontractor shall uniformly smooth grade, fill, and compact 
all areas covered by this project and replace topsoil to a minimum 
depth of four inches. Before reseeding the disturbed areas, the 
topsoil shall be thoroughly tilled to a depth of three inches. The 
disturbed and reworked areas shall be reseeded with drill seeding 
equipment designed to fertilize and seed winter rye and grass seed 
on one pass. Mulching materials may be applied at the discretion 
of the Subcontractor to ensure seeding success and to minimize 
erosion. · 



BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

2. SW-4: After completing the final grading and seeding, the Subcontractor 
shall remove all of his equipment and materials.and restore the 
area to the general state of condition that existed before the 
start of the work. The Subcontractor shall maintain the area for 
a epriod of one year after seeding, during which time he shall 
restore crop eroded areas promptly and ressed in case of seeding 
failure. 

SW-5: The Subcontractor shall prepare a Final Report complete with 
"As-Build" drawings of the work performed. 

3. Estimated schedule to perform work - tasks by months required: 

Preliminary engineering 
Prepare subcontract specifications 
Request for quotations 
Evaluate quotations 
Award subcontract 
Subcontractor mobilization 
Subcontractor on-site work 
Subcontractor Final Report 
BAAP review & acceptance of 

Final Report 

ELAPSED TIME 

- One month 
- One month 
- Two months 
- Two weeks 
- One month 
- Two weeks 
- Two months 
- Two months 

- Two months 

- Twelve months 

4. Inspection/Acceptance Criteria for work completion: {Who, what, and how) 

All work shall be inspected on a daily basis by Olin's assigned Project 
Engineer who shall maintain a daily log of progress and shall make 
necessary corrections and/or adjustments to the Subcontract as indicated 
by the daily inspections. 

All work shall be done in a manner consistent with good workmanship and 
technical expertise of the Engineering and Construction profession. 

5. Estimated overall project life: {One- or two-year funding) 

Project work can be completed within two years of funding. 



EXHIBIT II-E 
ENVIRONMENTAL PROJECTS 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

Facility: GSA Inventory No.: WI-2138-20054 

Name: Badger Army Armiunition Plant 
Address: Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, Industrial Engineer 

AV 825-3660/(608)356-5525 

Project: Project No.: TBW-E-82-04 

Title: Removal of Accumulated Sludge and Neutralized Acid from the Pond Near 
the New Acid Complex 

Scope.of Work: 

1. Background: (Why work is required - specific need, regulations, etc.) 

During the Startup and Proveout of the various acid production facilities 
in the New Acid Area, acidic wastes and spills were neutralized and stored 
in this unlined pond. The high nitrate and sulfate-laden wastes are 
leaching into the subsurface soil and reaching the groundwaters of the 
State of Wisconsin. Wisconsin Administrative Code NR 180 and 181 prohibit 
contamination of the groundwaters by h~zardous wastes. Removal of this 
localized site of accumulated neutralized acids and sludges is required 
to prevent further contamination of the groundwaters of the state. The 
wastes can then be landspread in other areas of the plant where vegetation 
can make use of the chemicals present. 

2. Statement of Work to be performed: (Specific tasks to be performed 
and the type and quality of workmanship) 

SW-1: The Subcontractor shall prepare and submit detailed before, during, 
and after topographic drawings of the wastewater pond and surround
ing areas. Photographs (8" x 10") shall also be prepared of the 
subject area. These photographs shall be of such professional 
quality as to protray the actual restoration work that occurred. 

SW-2: The Subcontractor shall excavate the dikes and accumulated sludge 
from the New Acid Complex Wastewater Pond to a depth of three (3) 
feet and landspread it in a designated area at a rate such that 
deposition of the sludge shall not exceed 150 pounds of N03-N per 
acre equivalent. Actual soil equivalent shall be specified by 
the U.S. Army Environmental Hygiene Agency (USAEHA) and/or the 
Wisconsin Department of Natural Resources (WDNR). 

SW-3: The Subcontractor sha 11 restore the topography of the area to 
its original status prior to the formation of the wastewater pond 
and its demolition as part of this subcontract. The restoration• 
shall include back filling the area with available clay-type sub
soils, compa~tion-of the back-filled area to 90% vector, covering 
the site with light (8-inches) of compacted topsoil, and finish
graded to existing topography 

SW-4: The Subcontractor shall reseed the restored area, using 9rass seed 
mix equivalent to Wisconsin Highway Department Mix No. 3, and a 
cover crop of winter r.ve to orotect the seedina P.ffort. 



BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

3. Estimated schedule to perform work - tasks by months required: 

Prepare Subcontract Specifications 
Request quotations -
Evaluate quotations 
Award Subcontract 
Subcontractor mobilization 
Subcontractor on-site work - demolition 
Subcontractor on-site work - restoration 

Subtotal - Elapsed time 

- One month 
- One month 
- Two weeks 
- One month 
- Two weeks 
- Two weeks 
- Two weeks 

- Five months 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how) 

All work shall be inspected on a daily basis by Olin's assigned Project 
Engineer who shall maintain a daily log of progress and make corrections 
and/or adjustments to the subcontract as needed as a result of field 
inspections and soil sampling. 

The Project Engineer shall issue a Final Report covering the work done 
complete with before and after drawings and photographs. 

5. Estimated overall project life: 

Project work can be completed within one year of funding. 



EXHIBIT II-F 
ENVIRONMENTAL PROJECTS 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

Facility: GSA Inventory No.: WI-2138-20054 

Name: Badger Army Anvnunition Plant 
Address: Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, Industrial Engineer 

AV 825-3660/(608)356-5525 

Project: Project No.: · TB-E-81-02 

Title: BALL POWDER Wastewater Pollution Abatement Study 

Scope of Work: 

1. Background: (Why work is required - specific need, regulations, etc.) 
Phthalateestersare listed on the Toxic Pollutant List included in PL 92-500 
under Part 307. Oi-n-butyl phthalate (DBP), a phthalate ester, is used in 
the manufacture of BALL POWDER. Oiphenylamine, utilized as a stabilizer in 
BALL POWDER, is toxic to aquatic organisms and reacts with degradation pro
ducts of nitrate ester exp_losives to form N-Nitrosodiphenlyamine. The U.S. 
Environmental Protection Agency has designated N-Nitrosodiphenylamine a 
priority pollutant and is setting limits on the discharge levels permitted 
for these pollutants in wastewater, sludge, landfill leachate, etc. The 
contaminated wastewater stream generated in the production of BALL POWDER 
would contain these pollutants plus ethyl acetate, sodium sulfate, animal 
protein,, nitroglycerin, and possibly dinitrotoluene. The Clean Water Act 
requires the application of the best available, economically achievable 
technology (BAT), which furthers the national goal of zero discharge of 
pollutants. 

2. Statement of Work to be performed: (Specific tasks to be performed and 
the type and quality of workmanship) 

This project will consist of the following tasks to be completed in a two 
year period beginning with receipt of funding. 

a. A detailed review of related studies and surveys to characterize treat
ability of propellant waste streams conducted at Badger or other pro
pellant processing plants will be completed to utilize any available 
data applicable to this study. 

b. Characterize the BALL POWDER processing effluent to identify and deter
mine specific concentration of individual propellant additives. 

c. Determine effluent guidelines from current regulatory requirements. 

d. Identify candidate treatment/recovery methodologies for potential test
ing by review of known biotreatment and physical/chemical processes, 
i.e., activated sludge, sedimentation, air stripping, ultrafiltration, 
reverse osmosis, ion exchange, activated carbon adsorption, polymeric 
resin adsorption, ozone oxidation, anaerobic/aerobi~ rotating biological 
contactor, biological denitrification. 



BADGER AAP 
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2. Continued 

e. Select from task (d) the treatment systems for bench scale evaluations. 

f. Design, procure, install bench scale aparatus and conduct test program 
to evaluate selected technology. 

g. From results of task (f) select technologies for pilot scale evaluation. 

h. Design and construct selected pilot scale treatment facilities for 
evaluation of treatment/recovery methodologies and efficiencies. 

i. Conduct pilot scale testing to assess viability and optimum operating 
conditions for the prototype facilities. 

j. Perform economic feasibility analysis on those systems that functioned 
successfully. 

k. Perform a hazard analysis on systems selected in task (j). 

3. Estimated schedule to perform work - tasks by months required: 

a. Characterize Effluent and Select Candidate Treatment/ 
Recovery Methodologies 
(1) Literature Search 
(2) Effluent Characterization 
(3) Identify Candidate Methodologies 
(4) Develop Bench Scale Test and Evaluation Plan 

b. Bench Scale Evaluations of Selected Treatment/ 
Recovery Methodologies 
(1) Design, Procure and Install Bench Scale Test Apparatus 
(2) Conduct Bench Scale Tests 
(3) Select Technologies for Pilot Plant Scale Evaluation 
(4) Con~uct Safety Site Submission and Hazard Analysis 

c. Pilot Scale Evaluation of Selected Treatment/Recovery 
Technologies 
(1) Design, Procure and Install Pilot Scale Equipment 
(2) Operate Pilot Plant 
(3) Evaluate Treatment/Recovery Technologies and 

Economic Analysis 
(4) Final Report and Recomnendations 

4 months 

14 months 

18 months 

4. Inspection/Acceptance Criteria for work completion: {Who, what, and how) 
Acceptance of this project will be based on review and acceptance by the 
technical representative on behalf of the contracting officer. 

5. Estimated overall project life: (One- or two-year funding) 
Project work can be completed in three years. 



EXHIBIT II-G 
ENVIRONMENTAL PROJECTS 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

Facility: GSA Inventory No.: Wl-2138-20054 

Name: Badger Army Ammunition Plant 
Address: Baraboo, Wisconsin 53913 
Agency Contact: Donald L~ Hartmann, Industrial Engineer 

AV 825-3660/(608)356-5525 

Project: Project No.: TBTW-E-82-07 

Title: Conduct a Study for Monitoring ONT, DPA, Phthalate Esters and Nitroso
amines in Wastewater Streams 

Scope of Work: 

1. Background: (Why work is required - specific need, regulations, etc.) 

Phthalate· esters are listed on the Toxic Pollutant List included in PL 92-500 
under Part 307. Di-n-butyl phthalate (DBP), a phthalate ester, is used in 
the manufacture of BALL POWDER. Diphenylamine, utilized as a stabilizer in 
BALL POWDER, is toxic to aquatic organisms and reacts with degradation pro
ducts of nitrate ester explosives to.form n-n1trosodiphenlyamine. The U.S. 
Environmental Protection Agency has designated n-nitrosodiphenylamine a 
priority pollutant and is setting limits on the discharge levels permitted 
for these pollutants in wastewater, sludge, landfill leachate, etc. The 
ability to quantitatively measure the level of these pollutants is required 
to permit the application of the most economical treatment technology while 
assuring compliance with applicable discharge permit limits. The discharge 
of propellant production wastewater may be prohibited by the State of 
Wisconsin unless pollutant levels can be continuously monitored. 

2. Statement of Work to be performed: (Specific tasks to be performed and 
the type and quality of workmanship) 

SW-1: Conduct a survey of monitoring technologies. 

SW-2: Select small dedicated sensors for lab evaluations. 

SW-3: Conduct Laboratory Studies to evaluate candidate monitoring systems. 

SW-4: Write Final Report. 
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3. Estimated schedule to perform work - tasks by months required: 

Literature search 
Select and procure equipment 
Conduct laboratory studies 
Write Final Report 

- Two months 
- Three months 
- Ten-sixteen months 
- Three months 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how) 

Acceptance of this project will be based on review and acceptance by the 
technical representative on behalf of the contracting officer. 

5. Estimated overall project life: (One- or two-year funding) 

The project will require two year funding. 



EXHIBIT II-H 
ENVIRONMENTAL PROJECTS 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

Facility: GSA Inventory No.: WI-2138-20054 

Name: Badger Army Ammunition Plant 
Address: Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, Industrial Engineer 

AV 825-3660/(608)356-5525 

Project: Project No.: TBA-E-83-03 

Title: Scrubbing of Nitroglycerin Vapors 

Scope of Work: 

1. Background: (Why work is required - specific need, regulations, etc.) 

The Sweetie Barrel operation emits vapors that contain nitroglycerin (NG) and 
iso-propyl alcohol (IPA) in concentrations that are not environmentally accept
able especially in light of the more restrictive OSHA and Clean Air Act regula
tions. Also as far as safety is concerned, NG condenses in low spots and IPA 
is static sensitive, so there is a potential for explosion. Therefore, in order 
to reactivate this operation in compliance with all applicable regulations, a 
study is needed to find out the best method to control or eliminate NG and IPA 
vapors from the exhaust stream. 

2. Statement of Work to be'performed: (Specific tasks to be performed and 
the type and quality of workmanship) 

SW-1: Design and procure a bench scale scrubbing unit that will not only control/ 
eliminate NG and IPA vapors, but also separate these from each other. 

SW-2: Find a scrubbing medium or media that will adsorb one or the other (i.e., 
either NG or IPA) but not both, and evaluate the effectiveness. 

SW-3: Evaluate methods to dispose of the separate waste streams in an environ
mentally acceptable manner or possibly even to reuse/recycle the collected 
NG or IPA. 

SW-4: Prepare Final Report 

The effectiveness of the scrubbing operation can be judged through emission 
measurements or material balance equations. 
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3. Estimated schedule to perform work - tasks by months required: 

Equipment Procurement - Eight months 
Laboratory Study - Seven months 
Final Report - Three months 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how) 

Acceptance of this project will be based on review and acceptance by the 
technical representative on behalf of the contracting officer. 

5. Estimated overall project life: (One- or two-year funding) 

This project will require two year funding. 



EXHIBIT II-I 
ENVIRONMENTAL PROJECTS 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

Facility: GSA Inventory No.: Wl-2138-20054 

Name: Badger Army Anlnunition Plant 
Address: Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, Industrial Engineer 

AV 825-3660/(608)356-5525 

Project: Project No.: TBW-E-82~11 

Title: Design a Water Reuse/Recycling System to Implement Point Source Engineering 
Study Reconmendations in the Nitrocellulose Area 

Scope of Work: 

1. Background: (Why work is required - specific need, regulations, etc.) 

The nitrocellulose ared now consumes 19.7 MGD wnen operating at full capacity. 
Water consum~tion c~n be reduced by 9.8 MGD by recirculating non-contact cooling 
water in the nitrating area; recirculating pump water in the beater, poacher and 
blender operation; and making process changes in the acid neutralization pro
cedure and the boiling tub process. 

The Clean Water Act requires the application of the best available, economically 
achievable tethnology (BAT) which furthers the national goal of zero discharge. 

The Federal Water Pollution Control Act Amendment of 1972 directs the country 
into a national goal "that the discharge of pollutants into navigable waters 
be eliminated." In addition, EPA Region V and the Wisconsin DNR have imposed 
on BAAP discharge limit guidelines for biological oxygen demand (BOD), sus
pended solids (SS), dissolved solids (OS), and dissolved oxygen (DO). The 
toxic priority pollutants list issued by the EPA could impose stringent dis
charge limitations. 

2. Statement of Work to be performed: (Specific tasks to be performed and 
the type and quality of workmanship) 

l. Perform a preliminary design for reuse of non-contact cooling requirements. 

2. Prepare preliminary design of process water system to utilize cooling water. 

3. Prepare preliminary design of acid neutralization water reuse system. 

4. Prepare a concept design package for a water recycle/reuse system for the 
nitrocellulose areas. 
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3. Estimated schedule to perform work - tasks by months required: 

Task l - Three months 
Task 2 - Three months 
Task 3 - Three months 
Task 4 - Three months 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how) 
Acceptance of this project will be based on review and acceptance by the 
technical representative on behalf of the contracting officer. 

5. Estimated overall project life: (One- or two-year funding) 

One year project funding will be required. 



EXHIBIT Il-J 
ENVIRONMENTAL PROJECTS. 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

Facility: GSA Inventory No.: WI-2138-20054 

Name: Badger Army Anlnunition Plant 
Address: Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, Industrial Engineer 

AV 825-3660/(608)356-5525 

Project: 

Title: 

Project No.: TBW-E-82-10 

Design a Water Reuse/Recycling System to Implement Point Source 
Engineering Study Recommendations in the BALL POWDER Area 

Scope of Work: 

l. Background: (Why work is required - specific Reed, regulations, etc.) 

Preliminary results from the Point Source Project indicate that the amount of 
wastewater can be reduced from 3.72 MGO to 0.31 MGD at full capacity when new 
nitrocellulose is used in the feedstock. This reduction would be recirculating 
propellant pumping water, recirculating propellant screening spray water, and 
by improved propellant washing equipment. 

The Clean Water Act requires the application of the best available economically 
achievable technology (BAT) which furthers the national goal of zero discharge 
of po 11 utants. 
The Federal Water Pollution Control Act Amendment of 1972 directs the country 
into a national goal "that the discharge of pollutants into navigable waters be 
eliminated." In addition, EPA·Region V ~nd the Wisconsin DNR have imposed on 
BAAP discharge limit guidelines for bio 1 ogica 1 oxygen demand (BOD), suspended 
solids (SS), dissolved solids (DS), and dissolved oxygen (DO). The toxic priority 
pollutants list issued by the EPA could impose stringent discharge limitations. 

2. Statement of Work to be performed: (Specific tasks to be performed and 
the type and quality of workmanship) 

Prepare a preliminary design package for reuse of non-contact cooling water 
requirements. 

Prepare design package for water reuse throughout area. 

Prepare design package for removal of organics and sulfate from effluent water 
and to develop reuse/recycle characteristics. 

Prepare final concept design package for water reuse/recycle in the BALL 
POWDER Area. 



BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

3. Estimated schedule to perform work - tasks by months required: 

This is a single task project requiring twelve months. 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how) 

Acceptance of this project will be based on review and acceptance by the 
technical representative on behalf of the contracting officer. 

5. Estimated overall project life: (One- or two-year funding) 

One year project funding is required. 



•• 
EXHIBIT II-K 

ENVIRONMENTAL PROJECTS 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

Facility: GSA Inventory No.: WI-2138-20054 

Name: Badger Army Anlnunitfon Plant 
Address: Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, Industrial Engineer 

AV 825-3660/(608)356-5525 

Project: Project No.: TBW-E-82-09 

Tit le: Design a w·ater Reuse/Recycling System to Implement the Point Source 
Engineering Studies in the Single Base Manufacturing Areas 

Scope of Work: 

1. Background: (Why work is required - specific n~ed, regulations, etc.) 

Preliminary results from the Point Source project indicate that approximately 
120,000 GPO of process water can be recycled by utilizing a closed recircu
lation system for the required spray water and propellant flushing operations. 
One pass cooling water consumption could be reduced by approximately eight 
million GPO by installing on-site cooling tower systems. This is based on a 
1.0 million pound/month Single Base production schedule. By reducing the 
quantity of wastewater discharged, those discharges that are required can 
be more effectively and economically treated. 
The Clean Water Act requires the application of the best available economically 
achievable technology (BAT) which furthers the national goal of zero discharge 
of pollutants. The Federal Water Pollution Control Act Amendment of 1972 
dfrects the country into a national goal "that the discharge of pollutants into 
navigable waters be eliminated." In addition, EPA Region V and the Wisconsin 
DNR have imposed on BAAP discharge limit guidelines for biological oxygen demand 
(BOD), suspended solids (SS), dissolved solids (OS), and dissolvedoxyg~n (DO). The 
to~ic priority pollutants list issued by the EPA could impose stringent discharge 
limitations. 

2. Statement of Work to be performed: (Specific tasks to be performed and 
the type and quality of workmanship) 

l. Prepare preliminary design for reuse/recycle .of non-contact cooling 
water equipment. 

2. Prepare preliminary design of process cooling water cooling system. 

3. Prepare prelimi.nary design of system for reclaim/recycle/reuse of 
water-dry system water. 

4. Prepare concept design for implementation of water reuse/recycle system. 
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3. Estimated schedule to perform work - tasks by months required: 

Engineering - Process water recycling system at six months. 

Engineering - Cooling water recycle system at six months. 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how} 

Acceptance of this project will be based on review and acceptance by the 
technical representative on behalf of the contra~ting officer. 

5. Estimated overall project life: (One- or two-year funding) 

One year project funding will be required. 

• 

• 



• 

• 

EXHIBIT 11-L 
ENVIRONMENTAL PROJECTS 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

Facility: GSA Inventory No.: Wl-2138-20054 

Name: Badger Army Ammunition Plant 
.Address: Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, Industrial Engineer 

AV 825-3660/(608)356-5525 

Project: Project No.: TBW-E-82-12 

Title: Design a Water Reuse/Recycling System to Implement Point Sour~e 
Engineering Study Reconmendations in the Old Acid Complex 

Scope of Work: 

1. Background: (Why work is required - specific need, regulations, etc.) 

Approximately 10.7 MGD of wastewater is generated in the Old Acid Area, with 
10.4 MGD of this wastewater stream coming from non-contact cooling water. 
The cooling water can be cooled and recirculated or used as adsorption water. 

The Clean Water Act requires the application of the best avai•lable, economically 
achievable, technology (BAT) which furthers the national goal of zero discharge 
of pollutants. The State of Wisconsin WPDES permit limits the level of 
pollutants to Primary and Secondary Drinking Water Standards . 
The Federal Water Pollution Control Act Amendment of 1972 directs the country 
into a national goal "that the discharge of pollutants into navigable waters be 
eliminated." In addition, EPA Region V and the Wisconsin DNR have imposed on 
BAAP discharge limit guidelines for biological oxygen demand (BOD), suspended 
solids (SS), dissolved solids (DS), and dissolved oxygen (DO). The toxic priority 
pollutants list issued by the EPA could impose stringent discharge limitations. 

2. Statement of Work to be performed: (Specific tasks to be performed and 
the type and quality of workmanship) 

1. Perform preliminary design of non-contact cooling equipment. 

2. Preliminary design of cooling water cooling system. 

3. Preliminary design of system to use cooling water as adsorption water. 

4. Concept design package of water recycle/reuse throughout the acid area. 
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3. Est;mated schedule to perform work - tasks by months requ;red: 

Task 1 
Task 2 
Task 3 
Task 4 

- Three months 
- Three months 
- Three months 
- Three months 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how) 

Acceptance of this project will be based on review and acceptance oy the 
technical representative on behalf of the contracting officer. 

5. Estimated overall project life: (One- or two-year funding) 

One year of project funding will be required. 

• 

• 

• 



• 

EXHIBIT II-M 
ENVIRONMENTAL PROJECTS 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

Facility: GSA Inventory No.: WI-2138-20054 

Name: Badger Army Ammunition Plant 
Address: Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, Industrial Engineer 

AV 825-3660/(608)356-5525 

Project: 

Title: 

Project No.: TBW-E-82-01 

Installation of Impermeable Membrane on the Ground within the 
Acid Storage Diked Areas 

Scope of Work: 

1. Background: (Why work is required - specific need, regulations, etc.) 

Acid storage tank areas in the New Acid Complex are diked to contain acid 
spills up to and including complete tank rupture. Dike walls are constructed 
mostly of concrete but some are earthen. The ground within diked areas is 
not impermeable and therefore will not prevent migration of hazardous acid 
components into the groundwater. 

Acid storage tank ~pills have contaminated the soil in diked areas and acid 
migration has resulted in pollution of the groundwater such that primary and 
secondary drinking water standards are exceeded. The State of Wisconsin 
requires that proper construction of the diked areas be implemented prior to 
mobilization to prevent future impact and/or degradation of the ground
waters of the State. 

2. Statement of Work to be performed: (Specific tasks to be performed and 
the type and quality of workmanship) 

The existing earthen diking will be replaced with concrete and the ground 
within the diked areas be similarly covered. The existing drain system, 
consisting of individual tank drain lines leading to collection sumps located 
below grade, would be used to drain acid spills occurring within the diked 
areas. Existing catch basins located under individua 1 tank outlets would 
be removed and the concrete floor sloped to these drains. The ehader drain 
line would be valved closed except when removing a spill or rain water. The 
acid or rain water drained to existing sumps would be moved with existing 
pumps and piping to storage/neutralization tanks or to the General Purpose 
Sewer in the case of rain water. 

There are eight acid and one caustic soda storage diked areas which require 
modification. 

Account Type 
758 
759 
760 
671 
772 
773 

Spent Acid Store 
Weak Nitric Store 
Semi Con Mix Store 
93% Sulfuric Store 
Oleum Store 
mixed Acid Store 



2. Account 
777 
785 
420-8 

Type 
93% Sulfuric Hold Store 
NGMA Store 
Caustic Soda Store 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

3. Estimated schedule to perform work - tasks by months required: 

All work will be subcontracted. All construction work can be completed 
in six months with the total project completed within one year of funding. 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how) 

Subcontract work will be administered, supervised, inspected and approved 
by Olin facilities engineering personnel. 

5. Estimated overall project life: (One- or two-year funding) 

One year of funding is required. 

• 

• 

• 



• 
EXHIBIT II-N 

ENVIRONMENTAL PROJECTS 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

Facility: GSA Inventory No.: WI-2138-20054 

Name: Badger Army Ammunition Plant 
Address: Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, Industrial Engineer 

AV 825-3660/(608)356~5525 

Project: Project No.: TBW-E-83-04 

Title: Upgrade Laboratory Capability for WPDES Water Monitoring Compliance 

Scope ·of Work: 

1. Background: (Why work is required - specific need, regulations, etc.) 

Wastewater from the BALL POWDER, Nitrocellulose, and other production areas 
is discharged to the General Purpose Sewer causing high levels of BOD. 
BAAP's WPOES permit allows a limited amount of BOO discharge and requires 
its monitoring.under rurrent discharge permit conditions. 

The testing for BOO is done on a weekly basis for a 24 hour composite 
sample. This allows six days a week of non-monitored waste discharge. 

2. Statement of Work to be performed: (Specific tasks to be performed and 
the type and quality of workmanship) 

The proposed study would investigate: 

SW-1: The use of a Respiromete.®which would monitor BOO levels on a 
continual basis. 

SW-2: Determine whether a Respirometer®should be used at Point Source ~t 
the several manufacturing areas or at the general discharge area. 



BADGER AAP 
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3. Estimated schedule to perform work - tasks by months required: 

Procurement 
Study 
Report 

- Two months 
- Four months 
- Two months 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how) 

Acceptance of this project will be based on review and acceptance by the 
technical representative on behalf of the contracting officer. 

5. Estimated overall project life: (One- or two-year funding) 

One year project funding will be required. 

• 



• 

• 

EXHIBIT II-0 
ENVIRONMENTAL PROJECTS 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

Facility: GSA Inventory No.: WI-2138-20054 

Name: Badger Army Ammunition Plant 
Address: Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, Industrial Engineer 

AV 825-3660/(608)356-5525 

Project: Project No.: TBW-E-83-02 

Title: Develop a Combined Treatment System for the Reduction of Nitrates, 
BOD's and COD's from the Nitrocellulose and BALL POWDER Production 
Areas 

Scope of Work: 

1. Background: (Why work is required - specific need, regulations, etc.) 

Process waste from the Nitrocellulose and BALL POWDER Manufacturing Areas 
are discharged in the General Purpose Sewer, increasing the BOD, COD, 
N03-N, and sulfate pollutants to levels,exceeding the WPDES permits. This 
project proposes the reduction of all four pollutants by a combined 
treatment system. As the carbon compounds in the BALL POWDER waste stream 
are consumed in support of the biological denitrification of the nitro
cellulose effluent, the levels of BOD and COD would also be reduced . 

2. Statement of Work to be performed: (Specific tasks to be performed and 
the type and quality of workmanship) 

SW-1: Design and procure an anaerobic and aerobic bench scale digestion 
system. 

SW-2: Evaluate the anaerobic treatment of high level N02 (500-1000 ppm) 
wastewaters. 

SW-3~ Evaluate aerobic treatment of colloid and ethyl acetate. 

SW-4: Write Final Report. 
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3. Estimated schedule to perform work - tasks by months required: 

Equipment procurement 
Lab evaluation 
Final Report 

- Three months 
- Twelve-eighteen months 
- Three months 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how) 

Acceptance of this project will be based on review and acceptance by the 
technical representative on behalf of the contracting officer. 

5. Estimated overall project life: (One- or two-year funding) 

The study will require two year funding. 

• 

• 



• 
EXHIBIT II-P 

ENVIRONMENTAL PROJECTS 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

Facility: GSA Inventory No.: WI-2138-20054 

Name: Badger Army Anvnunition Plant 
Address: Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, Industrial _Engineer 

AV 825-3660/(608)356-5525 

Project: Project No.: TBH-E-82-13 

Title: Excavate and Reline Existing Nitroglycerin Pond 

Scope of Work: 

1. Background: (Why work is required - specific need, regulations, etc.) 

This project involves cleaning out and lining the existing Nitroglycerin (NG) 
Pond. The permeable sediments accumulated in the bottom of the pond are con
taminated with nitrates and sulfates that were present in the wastewater ef
fluents from the NG Manufacturing Facilities during previous production 
periods. These contaminants percolate into the groundwater of the State of 
Wisconsin such that the primary and secondary drinking water standards will 
be exceeded. The work is required to eliminate the percolation of contaminants 
into the groundwater of the State and to meet the expected requirements of the 
Wisconsin Pollutant Discharge Elimination System permit and the Federal Clean 
Water Act. 

2. Statement of Work-to be performed: (Specific tasks to be performed and 
the type and quality of workmanship) 

The design and development phase of this project involves detailed drainage 
and subsoil engineering studies and obtaining State approval for the project. 

Construction work on this project involves excavating and properly disposing 
of contaminated soil in the bottom of the pond and lining the pond with an 
acid resistant reinforced polyethylene bottom liner with a foot of sand to 
protect it. The work also involves reshaping the sides of the pond to control 
surface erosion and rebuilding the pond water elevation control structure to 
allow more effective operation of the wastewater treatment system. 



BADGER AAP 
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3. Estimated schedule to perform work - tasks by months required: 

Project Bidding Process 2 months 

Development of Final Plans 4 months 

Wisconsin State Approvals 6 months 

Construction Bidding 2 months 

Project Construction 10 months 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how) 

The project will be inspected and administrated by Olin Corporation, 

Project Engineers. Assistance will be required by Olin Administration and 

COR Government staff to support the project during public hearings and State 

approvals. Final project acceptance will be by Badger AAP - COR Industrial 

Engineer. 

5. Estimated overall project life: (One- or two-year funding) 

This project will require two years funding to complete. 

• 

• 



EXHIBIT II-Q 

ENVIRONMENTAL PROJECTS 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

Facility: GSA Inventory No.: WI-2138-20054 

Name: Badger Army Anlnunition Plant 
Address: Baraboo, Wisconsin 53913 
Agnecy Contact: Donald L. Hartmann, Industrial Engineer 

AV 825-3660/(608)356-5525 

Project: Project No.: TBA-E-82-06 

Title: Install Stack Gas Monitoring/Analysis Equipment in Powerhouse No. 1 

Scope of Work: 

1. Background: (Why work is required - specific need, regulations, etc.) 

Powerhouse No. 1 currently burns No. 6 Residual Fuel Oil in its oil-
fired boilers to provide steam for the heating of active accounts through
out Badger AAP. The Clean Air Act (PL 95-95) and Wisconsin Department of 
Natural Resources (WDNR) Air Pollution Control Rules (NR 154/155) require 
that sources of air contamination maintain emissions into the ambient air 
below established limitations and to prevent significant deterioration of 
the ambient air quality. The existing boilers are not equipped with moni
toring equipment with which to monitor emissions (gas flow rate, sulfur 
oxides, nitrogen oxides, and carbon monoxide) from each boiler and from 
combined streams that are discharged into the atmosphere. 

2. Statement of Work to be performed: (Specific tasks to be performed and 
the type and quality of workmanship) 

SW-1: The Subcontractor shall engineer and design an on-site flue-gas 
monitoring/sampling/analytical/and microprocessing system for installation 
in a nine-boiler complex at Badger AAP. Such engineering and design 
shall be in such detail that craftsman skilled in the art will be able to 
read, understand, and to install such equipment and supporting hardware as 
will be required. 

SW-2: The Subcontractor will provide an on-site monitoring/sampling/ 
analytical/and microprocessing equipment for nine oil-fired boilers cap
able of monitoring and receiving flue gas emissions that will meet and/or 
exceed all requirements of federal and state regulations for emission 
monitoring and recording of data. 

SW-3: The Subcontractor shall install, commission, and calibrate all of 
the equipment in Powerhouse No. 1 specified in SW-2 above. He shall be 
totally responsible for the quality, workmanship, and operational capabil
ity of all equipment supplied and for the installation of said equipment. 
The Subcontractor shall provide for an approved detailed list of equipment 
to be used in the project within 30 days of contract award. Monitoring 
and analytical equipment supplied shall provide instantaneous reading 
accurracy of 0.5% of full-scale and have a resolution capability of 0. 1% 
of full scale. 



BADGER AAP 
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2. SW-4: The Subcontractor shall provide a complete package of "As-Built" 
drawings for all elements of the project including all wiring and spool 
drawings as applicable. 

SW-5: The Subcontractor shall provide a detailed technical report cotering 
the engineering, procurement, construction, installation, commission, and 
calibration efforts of the project. 

3. Estimated schedule to perform work - tasks by months required: 

Preliminary engineering 
Prepare subcontract specifications 
Request for Technical Proposal 
Evaluation of quotation 
Award subcontract 
Subcontractor mobilization 
Subcontractor on-site work, 

construction 
Subcontractor on-site work, 

commissioning 
Subcontractor on-site work, 

Technical Report 
BAAP review of Technical Report 

ELAPSED TIME 

- Two months 
- Two months 
- Two months 
- One month 
- One month 
- Two months 

- Three months 

One month 

- Two month 
- Two months 

- Eighteen months 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how) • 

All work shall be inspected on a daily basis by Olin's assigned Project 
Engineer ·who shall maintain a daily log of progress and make corrections 
and/or adjustments to the subcontract as needed as a result of field 
inspections. 

All work shall be done in a manner and expertise as specified by the 
applicable Wisconsin Administrative Codes and/or ASME Code Certification. 

5. Estimated overall project life: (One-or two-year funding) 

Project work can be completed within two years of funding. 



Facility: 

EXHIBIT II~R 

ENVIRONMENTAL PROJECTS 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

GSA Inventory No.: WI-2138-20054 

Name: Badger Army Anlnunition Plant 
Address: Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, Industrial Eng.ineer 

AV 825-3660/(608)356-5525 

Project: Project No.: TB-E-80-8 

Title: Conduct a Hazardous Materials and Pesticide Management/Control Study 

Scope of Work: 

1. Background: (Why work is required - specific need, regulations, etc.) 

AR 200-1 [10-6, subparagraph (7)(a)5] provides for special studies to be under
taken to define sources of pollution and develop remedial measures. During 
normal operations and agricultural leasings over the past forty-plus years, 
many potential toxic and/or hazardous chemicals and/or pesticides have been 
used within Badger AAP's boundaries. No accurate records exist as to type or 
quantities that may have found their way into the environment. 

2. Statement of Work to be performed: (Specific tasks to be performed and 
the type and quality of workmanship) 

A systematic soil sampling and analysis study shall be conducted for all areas 
at Badger AAP. This study shall review all materials that may have been used 
in specific areas and a coordinate grid system developed for soil sampling. 

SW-1: A computer program shall be developed to collect, analyze, store, and 
develop environmental management reports, permit renewals, etc., as 
required by various state and federal regulatory agencies and to support 
the soil sampling and analysis program. 

sw~2: A systematic review of land use and possible chemicals that could have 
been applied during the time of occupancy by the U.S. Army shall be 
undertakenutilizinga grid control system to identify each area. 

SW-3: Preliminary soil.and monitoring well samples shall be taken from each 
plant area in a systematic manner so as to reflect possible patterns for 
further studies if potential problems are determined~ Soil samples 
shall be taken and preserved in an approved manner so as to maintain 
their integrity throughout the analysis/evaluation program. 



BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

2. SW-4: All samples shall be analyzed for those items specified in the EPA's .-. 
EP Toxicity List and for those materials suspected to be present as a 
result of prior plant operations. Significant results shall trigger an 
in-depth soil survey of the affected area to pinpoint the source of the 
pollution. 

SW-5: All data generated by the soils sampling survey and laboratory analyses 
shall be compiled by the computer and an in-depth report issued. 

3. Estimated schedule to perform work - tasks by months required: 

Computer program 
Soil sampling grid 
Soil sampling 
Soils Analysis 
Evaluation of data 
Final Report 

- Six months 
- Three months 
- Eighteen months 
- Eighteen months 
- Three months 
- Three months 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how) 

All work shall be accom~lished under the direction of Olin's assigned 
Project Engineer who shall evaluate progress and data developed and modify the .-
ongoing program in accordance with the results of the study developed at that 
point. 

5. Estimated overal_l project life: (One- or two-year funding) 

Project work can be completed within two years of funding. 

• 
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Prepared by: 

·. 'f'IEPARTMENT OF THE ARMY · . . J.,> 

MEADQUARWlS, UNITED STATE ARMY A~NT, 
. . MUNtTtONS, AND CHIJlCAL CCJAMANIJ 

•t~· 

FINDING OF NO SIGNIFICANT IMPACT 

ENVIRONMENTAL ASSESSMENT FOR 
TOTAL PLANT OPERATIONS 

BAQCR ARMY AMMUNITION PLANT 
:'.' JULY 1983 :,>'•f,',, 

Reviewed by: 

SAUK CITY PUBLIC LIBRARY 
515 Water Strc<::t 

Sauk City, WI 53583 

-~ n R. MATTEI 
Project Eng1 neer 
Olin Corporation 
Operating Contractor 

.Approved by: 

u/~ 
~TESCH 

OP SEC Review 
Badger MP 

Approved by: 

1 ant Manager 
11 n Corpora ti on 

Operating Contractor 

DAVID C. FORDHAM 
Commander's Representative 
Badger AAP 
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It is assumed that these new facilities will operate at 
mobilization at their design rates of 400 tons/day of nitric, 
350 tons/day of oleum, and 500 tons/day NAC/SAC. (See 
Table I and III-E.) 

(3) Nitrocellulose Facilities (See Table I-A) 

There are no current standards for either old or new nitro
cellulose facilities. The new modernized cellulose nitration 
facilities are designed for emissions of less than 200 
ppm nitrogen oxides (as N02) in their exhausts to the atmo
sphere, but the first unit is now programmed for FY 86. 
If mobilization occurs after that point in time, whatever 
pollutant emission standards existing at that time will 
be met. 

If mobilization occurs before that point in time, the existing 
facilities will be used and pollutant emissions will probably 
exceed the current WDNR ambient air limits. Three MCA 
projects submitted to minimize any problems in the existing 
lines have been deferred to long range (See Section B.5.a, 
b & c). 

(4) Burning Grounds 

Open air burning was employed at Badger Army Ammunition 
Plant for disposition of explosive and propellant wastes 
and of explosive-contaminated wastes because it was the 
only known method for economical accomplishment of this 
operation. The burning ground area is located at sufficient 
distance from other plant operations and from adjacent private 
land so that the amount of particulate matter reaching 
these locations is minimal. However, since open burning 
is in conflict with Federal and State goals of preventing 
air pollution emissions, two MCA project submissions made 
by Badger include installation of facilities for incineration 
of explosive and propellant waste of explosive-contaminated 
waste (See Section 8.5.d & e). 

Open burning terminated during the spring and summer of 
1978, resumed in October 1978 after a WDNR permit/license 
was received form the State of Wisconsin. 

(5) Regulations satisfied by the monitoring program: 

Under standby status, there are no emissions from inactive 
production facilities and maintenance activities of a magni
tude for which permits/licenses are required. Under mobiliza
tion conditions, the implementation of the air monitoring 
sites would allow data accumulation for use in assessing 
the impact of the emissions from the various operations 
at BAAP on the ambient air, and compliance with Wisconsin 
Administrative Code Chapter NR 154. 
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Figure 3-A shows the site of the present incinerator which is in 
standby, inoperative, and noncomplying. The MCA project for the 
construction startup, proveout and operation of the Contaminated 
Waste processor-Small Unit is scheduled for completion during 1982. 
This unit will be used to dispose of combustible waste that is or 
may be contaminated with Propellants Explosives and/or Pyrotechnics 
(PEP). A MCA project submitted for the installation startup, prove
out, and operation of an Explosive Waste Incinerator is in the out
year program. The use of these incinerators will reduce the amount 
of particulate matter and oxides of nitrogen released to the 
atmosphere during open burning. Amounts and types of materials 
to be incinerated are directly related to operational status and 
plant mission assignment. 

c. Open Burning 

(1) Figure 3-A shows the current site where open burning is carried 
outtodispose of waste explosives and propellants and explosive
contaminated wastes because it was the only known method for 
safe and economical disposal of these materials. However, 
this method does not comply with current EPA standards. MCA 
projects submitted by BAAP for the installation of facilities 
for the incineration of explosive and propellant wastes and 
explosive contaminated waste are described in 4.b. above. 
Table I-C describes the location, contents, and status of land 
disposal sites at BAAP. 

(2) The Burning Grounds are operated by BAAP's Maintenance Department. 

(3) During standby operations through full mobilization, approxi
mately 65 tons of material per year are accumulated at the 
Burning Grounds for disposal. These materials include waste 
explosives and propellant as well as roofing and structural 
items that are contaminated with explosives and/or propellant. 

(4) Normally, material is burned once per month depending on rate of 
accumulation. Ignition is accomplished with excelsior, fuel 
oil and a match. 

(5) Restrictions regarding operation of the Burning Grounds depend 
on the quantity of material to be burned, the wind factor and 
humidity. All operations of the Burning Grounds are covered 
by the Burning Grounds SOP. 

(6) No unusual burning operations are expected or anticipated to occur. 

(7) All "burns" are restrdcted to daylight hours. 

(8) Applicable SOP's/regulations for Burning Grounds are Standing 
Operating Procedure - Burning Grounds. 

(9) The MCA incinerator programs should eliminate most of the require
ments for open burning and make the currently used area available 
for other propellant related activities. 
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(10) Authorized accounts (buildings, barricades, facilities, etc.) 
may be burned on-site because of a high exposure risk to 
personnel to propellant, explosive, and/or pyrotechnics (PEP) 
items present in the accounts scheduled for demolition and/or 
removal. 

d. Oemil Operations 

(1) Figure 3-A shows the location of propellant Demil Operations. 
Demil Operations at Badger AAP generally involve the salvaging 
of obsolete powder and/or propellants that no longer meet 
required ballistic characteristics. Those items that cannot 
be salvaged and are by-products of the salvage operation 
(deterrent, bags, etc.) are rendered as innocuous as possible 
and then burned on the burning pads. 

(2) Types of munitions demilled: 

(a) Obsolete small arms, rifle and cannon powders, with and 
without, ignitor trains. 

(b) Rocket grain propellant. 

(c) BALL POWDER. 

(d) Nitrated cotton and/or woodpulps. 

(3) No neutralization/treatment is required and/or expected all 
by-products are recycled in the_ salvage system, recovered and/ 
or burned as necessary at the Burning Grounds. The installa
tion of an explosives incinerator, and an incinerator for 
explosive contaminated waste will eliminate the use of the 
open burning previously practiced on a decontaminateion pad. 

(4) Demil Operations are carried out in the Burning Grounds under 
applicable SOP's. It is expected that the MCA incineration 
programs will replace the current procedure for demilling. 
operations. 

e. Recycling Operations 

(l) Official recycling efforts - scrap property sale. 

Recycling of scrap and unserviceable items is accomplished 
at BAAP on an official continuing basis. The recycling acti-
vity is coordinated by the Olin Corporation Property Depart-
ment, and all recycling events are reviewed and approved by 
Olin management and the Government. In most cases, the recy-
cled materials are stored and sold from the corporation yard; 
however, depending upon the items being recycled, the items 4t 
may be stored and sold from varying locations of the plant. 
The scrapped, recycled materials evolve from construction, 
maintenance and production activities of the plant. 



BADGER AAP 
TOTAL PLANT 
OPERATIONS - EA 
55 

All vehicles are checked regularly for their compliance with 
existing standards. 

Contractors, vendors, Corps of Engineers personnel and Corps 
of Engineers contractors have authorized entry on the installa
tion on an as needed basis. 

ct. There is one vehicle washing station and one inactive laundry 
facility at BAAP. Wastewater from the laundry goes to a sump 

e. 

for removal of propellant contaminants before entering the general 
purpose (GP) sever. The wastewaters from these facilities go 
to the industrial waste sewer for treatment and aeration. Vehicle 
washing is accomplished periodically as necessary. 

No records are available as to the volume or quality of the 
wastewater leaving these facilities. 

Effects of Solid Wastes 

Settleable solidswereremoved periodically from the settling 
pond areas of the BAAP effluent discharge stream and placed 
in nearby natural land depressions on the plant site. The car
riage water is allowed to evaporate, percolate into the ground, 
and/or return to the·effluent stream. Other nonexplosive solid 
wastes resulting from plant operations are placed in a licensed 
solid waste disposal area on the plant site. Additional suitable 
locations for future use are available on site. 

No problems have been encountered with current solid waste disposal 
procedures, and none are presently anticipated for the future. 
U.S. Army Toxic & Hazardous Materials Agency (USATHAMA) has 
conducted a survey of BAAP landfill operation during 1979/1980 
to determine what, if any, changes are necessary for complete 
compliance with EPA and Wisconsin standards. 

f. Effects of Hazardous and Toxic Substance 

Disposal of explosive and propellant wastes and explosive
contaminated inert wastes resulting from the production and 
manitenance operations at this plant was by approved open burning 
methods. Development work is being carried out for Department 
of the Army on a suitable safe and pollution free method for 
incineration of these wastes. Table I-C describes the location, 
contents, and status of land disposal sites at BAAP. 

MCA Projects T00400 &T00600 were submitted for the installation of 
an Explosive Waste Incinerator (EWI) and a Contaminated Waste 
Processor (CWP). The CWP has been constructed and is scheduled 
for proveout in October 1982. The EWI has been deferred to 
long-range or reactivation of BAAP. 
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FOR OF"FtetAl ttS1! ont. Vt wm:.'V tJ..t r .. 1 IS l':'N r1·:1u:01 

1, COMPONENT 2.0ATE 

ARMY 
FY 19..!..!,MILITARY CONSTRUCTION PROJECT DATA 

11 SEP U 
]. INSTALLATION ANO l.OCATION 

81d9er Aray AaaunltloD Plant 
Yl1001uln 

4.PROJECTTITl.E NobllCroap l 

INCINERATOR EIPLOSIVE VAST£ 
5. PROGRAM El.EM ENT 6. CA TE GORY CODE 1. PROJECT NUMBER 8, PROJECT COST ISOOOI 

ITEM 

PRlKAR? FACILITY 
CONSTRUCT INCINERATOR 

SUPPORTIHC FACILITY 
SUPPORT FACILITIES 

SUBTOTAL 

Ill 10 

CONTlNCENCT PERCENT Cll.00~) 
TOTAL CONTRACT COST 

9. COST ESTIMATES 

SUPERVISION IMSP I OHEAD C S.OO~> 
TOTAL REQUEST 
INSTALLED EOUIPKENT-OTHER APPROP 
10. ;OESCRIPTION OF PROPOSED CONSTRUCTION 

U/M QUANTITY 

LS 

LS 

UNIT 
COST 

COST 
1sooo, 

CONSTRUCT AH INCINERATION FACILITY CAPABLE OF DESTROYINC YASTE PROPELLANT 
AND EIPLOSIVES <CLASSES 1.1 ANO 1.3>. DESICN OF INCINERATOR SHALL BE BASED 
OH THE DEACTIVATION FURNACE USED AT TOOELE ARHY DEPOT. PROJECT INCLUDES SITE 
PREPARATIONS, YATER LIMES, ELECTRIC SERVICE, LAHDSCAPINC, AND SECURITY 
FENCJHC. INCINERATOR TO BE LOCATED IN CEMERAL AREA or PRESENT EIPLOSIVE 
YASTE SURNtMC CROUMDS. SPACE IS AVAILABLE FOR ADDITIONAL INCIHERATOR5 IF 
REQUIRED IM THE FUTURE. 

I l. REQU IREKENT: TH ADEQUATE: TH SUBSTD: TM 

PROJECT: 
CONSTRUCT lH INCIHERATIOH FACILITY CAPABLE or DESTROYING VASTE PROPELtAHT 
AND EIPLOSIVES. 

llEOUIREMEHT : 
THI CURRENT OPEN BUR.HING IHCIHERATIOM DOES NOT NEET CURRENT fEDERAt, STATI 
AND LOCAL REQUIRENEHT5. 

CURRENT SITUATION: 
PRESENTLY ltt PROPELLANT AND UPLOSlVI VASTES AT IAAP ARE DlSfOSED or Bf 
OPEN BURNING IN A ·coNTROt~ED SITUATION. THIS NETHOD or DISPOSAL DOES NOT 
NEET CURRENT STANDARDS CONTAINED IN 41 fEDERAt REGISTER·llJl,, as KARCH 
,,,s. VHICH REVOKED PART,,, TlTtl •• era. THI REVOKED RECULATION PROVtOED 

PREVIOUS EDITIONS MAY BE USED INTERNAl.l.Y 
UNTll. EXHAUSTED 

FOR OFFICIAL use ONLY /Wl/1-.':V D.-1 T.4 IS f:".VTl:"Rl:."01 
,AGE NO. 
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2. DATE 1. COMPONENT 

ARMY 
FY 19....!_~ILITARV CONSTRUCTION PROJECT DATA 

3. INSTALLATION AND LOCATION 
81d;1r lrar Aaaunltlon Plant 
Vi 1ao1uln 
4. PROJECT Tll1.£bl ll II tlon Groap l 

INCINERATOR EIPLOSIVE VAST£ 

CURRENT SITUATION: 

FOR OPEH IURMINC OF EIPLOSIVES. 

IMPACT IF NOT PROVIDED: 

ll SEP ll 

5. PROJECT NUMBER 

<CONT> .. 

IF THIS PROJECT IS HOT APPROVED, JAAP Vitt HOT IE.IH COKPtilCE VITH 
PROVISIONS OF TKE CLEAN AIR ACT OF lt70, AS AMENDED. THIS IS A GROUP I 
KOBILIZATION PROJECT. 

NATO INFRASTRUCTURE CATEGORY : 
HO DISPOSAL OF PRESENT ASSETS IS INVOLVED IH THIS PROJECT. THIS PROJECT HAS 
BEEN REVIEVED FOR HISTORIC IMPACT AND COMPLIES VITH THE INTENT OF PL a,-,ss 
AND EIECUTIVE ORDER ltS,3. THIS PROJECT HAS BEEH REVIEVED FOR EHVIROHl'IEHTAL 
IMPACT AND COMPLIES VITH THE INTENT OF PL tl-190. AH EHVIROHJ'IENTAL IMPACT 
STATEMENT IS HOT REQUIRED. 

IS/ DAVID C. FORDHAM 

ESTIMATED CONSTRUCTION START: 
ESTIMATED MIDPOINT OF COHSTRUCTIOH: 
ESTIMATED CONSTRUCTION COMPLETION: 

DAVID C. FORDHAM 

CONKAHDER'S REPRESENTATIVE 

APRIL 1911 
OCTOBER 

AfRIL 

PREVIOUS EDITIONS MAY BE USED INTERNALLY 
. UNTIL EXHAUSTED 

IHDEI: I 710 
INDEI: 1741. 
IMDEI: l7U 

PAGING. 
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EXHIBIT I-B ENVIRONMENTAL ASSESSMENT 

FOR OFFICIAL USE ONLY /11/Hl:.'N DATA JS 1':NTERl:."DJ 

t. COMPONENT 2. DATE 

ARMY 
FY 19~MILITARV CONSTRUCTION PROJECT DATA u or.c 12 

3. INSTALLATION AND LOCATION 

B1d9er Ar•y AaaunitJon Plant 
\Ii sconsln 

"1.PROJECTTITLE MOl>lllirouo l 

Node rni II ti on 
OLD ACID L\IT -vrc 

5. PROGRAM ELEMENT 6. CA TE GORY CODE 7. PROJECT NUMBER 8. PROJECT COST (SOOOt 

ITEM 

I:' ti! MAIH f Al.! l. ! 1 I 

VATER TREATMENT UNIT 
SUPPORTING FACILITY 

SUPPORT FACILITIES 

SUBTOTAL 

a 31 , o 

CONTINGENCY PERCENT (10.oo,> 
TOTAL CONTRACT COST 

9. COST ESTIMATES 

SUPERVISION INSP C OHEAD < S.00~> 
TOTAL REQUEST 
INSTALLED EOUIPKEHT-OTHER APPROP 

10. DESCRIPTION OF PROPOSED CONSTRUCTION 

U/M QUANTITY 

LS 

LS 

UNIT 
COST 

COST 
($000) 

DESICN ANO INSTALL SYSTtK IN THE ACID PLANT ErFLUENT STREAM TO RCKOVC 
NITRATES AND SULFATES FRON THE VAST£ YATER GENERATED IN THE TVO ACID AREAS. 
THE INSTALLATION SHALL INCLUDE NECESSARY ACID VAST£° YATER TRANSFER 
PIPIHG,PROCESS TANXS,PUHPS,BUJLDINGS,UTILITIES, COTHER NECESSARY SUPPORT 
F~ClLITIES. PROVIDE FACILITIES FOR RECYCLING TRCATE~ YATER. 

·t t . REOU IREHENT: JCG ADEQUATE: XG SUBSTD: JCG 

PROJECT : 
PROVIDE ACID LIQUID VAST£ TREATMENT FACILITIES. 

REQUIREMENT : 
THIS rROJECT IS REQUIRED TO INSTALL VAST£ YATER TREATKEHT IH EIISTINC ACID 
AREAS. THIS PROJECT IS REQUIRED TO ASSURE THAT NITRATES AND SULFATES CAN'BE 
RtHOVED FRON VAST£ YATER GENERATED IN THE ACID AREAS FOR COMPLIANCE YITH 
FEDERAL C STATE YATER POLLUTION REGULATIONS. THIS PROJECT IS REQUIRED ONLY 
IF THE NEY ACID FACILITY MODERNIZATION DEFICIENCY CORRCCTIONS ARE NOT 
COHPLETE BY MOBILIZATION. 

CURRENT SITUATION : 
TIICR£ ARE NO rACILITIES CURRENTLY EXISTING TO REHOVE NITRATES C SULFATES 
FRON VASTE YATER. 

PREVIOUS EDITIONS MAY BE USED INTERNALI.V 
UNTIi. EXHAUSTED 

FOR OFFICIAL use ONLY I k•lft.N ,,... T,·1 IS J:"NTl-:R/:"/)J 
PAGE NO. 
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1. COMPONENT 2. DATE 

FY 19.!!,_MILITARY CONSTRUCTION PROJECT DATA 
ARMY 21 DEC 82 t-:::--:-:::-=-:-7-:-:-=~~-:-:-::--:-:-:-:::-------------------· ___,__,;:..:._...;;.;:;.;;._=--1 

3. INSTALLATION AND LOCATION 

B1d9er Arm, Ammunition Pl,nt 
Visconsin 
4.PROJECTTIJl'l.liiliu.tion Croup 2 

11oderniution 
or.o ACID LIJT -IJPC 

IMPACT IF NOT PROVIDED : 

5. PROJECT NUMBER 

IF THIS PROJCCT IS NOT APPROVED,BADCCR AAF IJILL NOT BE IN COMPLIANCE VITH 
FEDERAL & STATE YATER POLLUTION REGULATIONS DURING PERIODS OF FULL 
PRODUCTION. 

NATO INFRASTRUCTURE CATEGORY 
NO DISPOSAL OF PRESENT ASSCTS IS INVOLVED IN THIS PROJECT. THIS PROJECT t:AS 
SEEN REVIEVED FOR HISTORIC IMPACT AND COHPLJES IJITH THE INTENT OF PL 19-&SS 
ANO EXECUTIVE ORDER llS93. THIS PROJCCT HAS BECN RCVIEVED FOR ENVIRONMENTAL 
IHPACT AND COHPLIES VITH THE INTENT OF PL 91-190. AN ENVIRONNENTAL IHPACT 
STATEMENT IS REQUIRED. THIS IS A GROUP 2 HODILIZATION PROJECT. COST DATA IS 
ON A FY85 BASIS. 

/SI DAVID C. FORDHAH 
DAVID C. FORDHAM 
GS-13 
CONMANDER'S REPRESENTATIVE 

ESTIMATED CONSTRUCTION START: APRIL 1990 
ESTIMATED HIDPOINT OF CONSTRUCTION: OCTOBER 1990 
ESTIMATED CONSTRUCTION COHPLETION: APRIL 1991 

PREVIOUS EDITIONS MAV BE USED INTERNALLV 
UNTIL EXHAUSTED 

INDEX: 1867 
lNDEI: 1'0ll 
INDEX: 1950 

PAGE NO. 
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FOR OFFICIAL use ONL V (11'1/J-:N IJ,I T,t IS l:'NTHRl-:l)J 

1. COMPONENT 2. DATE 

FY 19_uMILITARY CONSTRUCTION PROJECT DATA 
ARMY 12 ore 112 

3. INSTALLATION ANO LOCATION 

Badqer Army Amaunftion Plant 
Vl<rconcln 

4.PROJECTTITLE Nobf lCrouo 2 

" t r. 'NtTlln-cr. t.Ut.OSI: r,v-r - VJ:'C 
5. PROGRAM El.EM ENT 6. CATEGORY CODE 7. PROJECT NUMBER 8. PROJECT COST ($0001 

ITEM 

PRIMARY FACILITY 
VATER TREATMENT UNIT 

SUPPORTINC FACILITY 
SUPPORT FACILITIES 

SUBTOTAL 

8 31 9 0 

CONTINCENCY PERCENT <10.00~) 
TOTAL.. CONTRACT COST 

9. COST EST I MA TES 

SUPERVISION IHSP C OHEAD ( 5.00~> 
TOTAL REQUEST 
INSTALLED EQUIPMENT-OTHER APPROP 
10. DESCRIPTION OF i-R<lf"OSl:o CONSTRUCTION 

U/M QUANTITY 

LS 

LS 

UNIT 
COST 

COST 
1$0001 

DCSICN AND INSTALL FACILITY TO RENOVE NITRATES AND SULFATES FRON Bl C 
NITROCELLULOSE HANUFACTURINC AREA VASTE YATER STREAMS. FACILITY SHALL 
INCLUDE PROCESS TANKS, PUHPS, SUSPENDED HATTER rILTRATION EQUIPNCNT, TREATED 

YATER RECYCLE EQUIPHENT, BUILDINCS, UTILITIES AND OTHER NECESSARY SUPPORT 
EOUIPNENT. 

11. REQUIREMENT: CA ADEQUATE: CA SUBSTD: CA 

PROJECT: 
PROVIDE NITROCELLULOSE HAHUFACTURIHC LIQUID VAST£ TREATHEHT FACILITIES. 

REOUIRENENT : 
THIS PROJECT IS REQUIRED TO PROVIDE FAClLITICS FOR VAST£ VATER TREATKENT 
THAT \/ILL ASSURE COJ1PL I ANCE VITH FEDERAL AND STATE RECULATIONS \JlfEH 
OPERATING BC C NITROCELLULOSE LINES AT FULL CAPACITY.THIS PROJECT IS 
REQUIRED TO ASSURE BADCER AAP VlLL BE IN COKPLIAHCE \/HEN THESE LINES ARE 
REACTIVATED. 

CURRENT SITUATION : 
THtRE ARC NO FACILITICS C~RRENTLY EUSTINC. TO REMOVE NITRATES ' sutrATES 
FROH VAST£ VATER. PRESENT VAST£ VATER TREATHENT PROVIDES ONLY P:f CONTROL AND 
THIS IS NOT surrICIENT TO HEET THC LAV. 

PREVIOUS EDITIONS MAY BE USED INTERNALLY 
UNTIi,. EXHAUSTED 

FOR OFFICIAL use ONLY ,1,•111-.·N IM TA IS l:°NTHRl::DJ 
PAGE NO. 
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1. COMPONENT 

ARMY 
FY 19.!!.MILITARY CONSTRUCTION PROJECT DATA 

3. INSTALLATION AND LOCATION 

B1d91r Army Aamvnltion Plant 
Visconsin 
4. PROJECT Tll'[blU I! u ti on Cirovp Z 

B, C NITROCELLULOSE L\IT - VPC 

IMPACT IF NOT PROVIDED: 

2. DATE 

,, nF'r 11, 

5. PROJECT NUMBER 

rr THIS PROJECT IS HOT APPROVED,BADCiER AAP VILL KOT BC IN COHPLIANCE VITH 
FEDERAL, STATE VATER POLLUTION REGULATIONS DURING PERIODS OF FULL 
PRODUCTION. 

MATO JNFRASTRUCTURE CATEGORY : 
NO PISPOSAL OF PRCSENT ASSETS IS INVOLVED IN THIS PROJECT. THIS PROJECT UAS 
BEEN REVIEVED FOR HISTORIC IHPACT AND COMPLIES VITH THE INTENT OF PL 19-,~5 
AHO EIECUTIVC ORDER 11593. THIS PROJECT HAS DEEN REVIEVED ror. ENVIRONMENTAL 
IMPACT AND COHPLIES VITH THE INTENT OF PL 91-190. AN EHVIRONHENTAL lHPACT 
STATEMENT IS REQUIRED. THIS IS A CROUP Z'NOBILIZATIOH PROJECT. COST DATA IS 
ON A FYIS BASIS. 

/S/ DAVID C. FORDHAM 
- DAVID C. FORDHAff 

CS-13 
CONNANDER'S REPRESENTATIVC 

ESTIHATED CONSTRUCTION START: APRIL 1990 
OCTOBER l 9'0 ESTIHATCD HIDPOIHT OF CONSTRUCTION: 

ESTIMATED CONSTRUCTION COMPLETION: APRIL 1991 

" 

00 1 6~~~6 1391c 
PREVIOUS EDITIONS MAY BE USED INTERNAllY 

UNTll EXHAUSTED 

INDEX: 1167 
INDU: 1901 
INDEX: 1 '50 

PAGE NO. 
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EXHIBIT I-0 ENVIRONMENTAL ASSESSMENT 

FOR OFFICl!'L use·oNL V (Wllt:N /),t 7",1 IS l:"NTJ-:Rl;'/)J 

1.COMPONENT 2.DATE 

FY 19,..!JMILITARY CONSTRUCTION PROJECT DATA 
ARMY 22 DEC 81 

3. INSTALLATION ANO LOCATION 

B1d9•r Aray Aaaunitlon Plant 
\IJ scons In 

4.PROJECTTITLE HobllCroup 2 

DCC NITROCELLULOSE L'Jr -VPC 
S. PROGRAM ELEMENT 6. CATEGORY CODE 7. PROJECT NUMBER 8. PROJECT COST (SOOOI 

ITEM 

PRIHAR't FACILITY 
VATER TREATMENT UNIT 

SUFPORTINC FACILITY 
SUPPORT FACILITIES 

SUBTOTAL 

131 ,o 

CONTINCENCY PERCENT (10.00~> 
TOTAL CONTRACT COST 

9. COST ESTIMATES 

SUPERVISION IHSP C OKEAD < S.00~) 
TOTAL REQUEST 
INSTALLED EQUIPNENT-OTHER APPROP 
10. DESCRIPTION OF PROf>OSED CONSTRUCTION 

U/M QUANTITY 

LS 

LS 

UNIT 
COST 

COST 
ISOOOI 

DESIGN AHO INSTALL FACILITY TO RENOVE NITRATES ANO SULFATES FROK DC E 
NITROCELLULOSE HANUFACTURIHC AREA VAST£ YATER STREAKS. FACILITY SHALL 
INCLUDE PROCESS TANXS, PUMPS, SUSPENDED HATTER FILTRATION EQUIPHEMT, TREATED 
YATER RECYCLE EOUIP~EHT, BUILDINCS, UTILITIES AND OTHER NECESSARY SUPPORT 
EQUIPMENT. 

11 • 1u:au I KEH EMT: GA ADEQUATE: GA SUBSTD: Cl 

PROJECT: 
PRO~IDt NITROCELLULOSE HAHUFACTURIHC LIQUID VAST! TREATMENT FACILITIES. 

REQU IRENENT : 
THIS PROJECT IS REQUIRED TO PROVIDE FACILITIES FOR VAST£ VATER TREATHENT 
~HAT VILL ASSURE COHPLIANCE VITH FEDERAL AND STATE RECULATIOHS \IHEN 
OPERATINC DC E NITROCELLULOSE LINES AT FULL CAPACITY.THIS PROJECT IS 
REQUUEO TO ASSURE BADCER AAP VILL BE IH COHPLIAHCE VHEN THESE LINES ARE 
REACTIVATED. 

CURRENT SITUATION : 
THERE ARE NO rACILlTIES cyRRENTLY EXISTINC TO REHOVE NITRATES' SULFATES 
FRON VlSTE VATER. PRESEHT"V.ASTE VATER TREATHEHT PROVIDES ONLY PH CONTROL AND 
THIS IS HOT surrICICNT TO KEET THE LAV. 

PREVIOUS EDITIONS MAY 8E USED INTERNAi.LY 
UNTIL EXHAUSTED 

FOR OFFICIAL use ONL V ,,,,111-.·N /).◄ TA IS 1-."NTl-."Rl:.l)J 
PAGE NO. 



BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

1. COMPONENT 

ARMY 
FY 19..!,!MILITARY CONSTRUCTION PROJECT DATA 

3. INSTALLATION AND LOCATION 
B&dger Arm, Ammunition Pl,nt 
\llsconsin 

4.PROJECTTl1'1ceiliution Croup 2 

D & E NITROCELLULOSE LVT -VPC 

?HPACT !F NOT PROVIDED 

2. DATE 

·, ns:-r 1, 

5. PROJE_CT NUMBER 

Ir THIS PROJCCT IS NOT APPROVED,BADCER AAP VILL NOT BE IN COMPLIANCE VITH 
FEDERAL C STATE YATER POLLUTION REGULATIONS DURINC PERIODS OF FULL 
PRODUCTION. 

NATO INfRASTRUCTURE CATECORY : 
HO DISPOSAL or FRESCNT ASSETS IS INVOLVED IN THIS PROJECT. THIS' PROJECT HAS 
BEEN REVIEVED FOR HISTORIC IHPACT AND COMPLIES VITH THE INTENT OF PL a,-,ss 

"" ANO EICCUTIVC ORDER 11S73. THIS PROJECT HAS B£1:N REVIE\1£D roR tNVIRONNENTA.L 
I~?ACT AND COMPLIES VITH THE INTENT OF PL J1-1,o. AN ENVIRONMENTAL IMPACT 
S;~TEN£NT lS REQUIRED. THIS IS A CROUP 2 MOBILIZATION PROJECT. COST DA.Tl IS 
t'.N A FHS BASIS. 

ISi DAVID C. FORDHAM 
DAVID C. FORDHAN 
CS-13 
COHNANDER'S REPRESENTATIVE 

ESTIHATED CONSTRUCTION START: 
ESTIMATED MIDPOINT OF CONSTRUCTION: 
ESTIHATED CONSTRUCTION COMPLETION: 

APRIL 1 UO 
OCTOBER 

APRIL 
1'90 

1''1 

DD 1 ~~~";6 1391c 
PREVIOUS EDITIONS MAY BE USED INTERNALLY 

UNTIL EXHAUSTED 

INDEX: IU7 
INDEX: 1'01 
INDEX: 1 ,sa 

PAGE NO. 



BADGER AAP 
EXHIBIT I-E ENVIRONMENTAL ASSESSMENT 

FOR OFFICIAL USE ONL V fk'IIHN IJA T,I IS l·:NTf:'Rl:'DJ 

1. COMPONENT 2, DATE 

FY 19JJ)MILITARY CONSTRUCTION PROJECT DATA 
ARMY %2 DCC 12 

3, INSTALLATION ANO LOCATION 

Badger Aray Aaaunlllon Plant 
4,PROJECTTITI.E NobllCroup Z 

NtTROCLYCERlN tV'I' - VPC 
5, PROGRAM ELEMENT 6. CA TEGORV .CODE 7. PROJECT NUMBER 8. PROJECT COST ($0001 

I 31 fO 

ITEM 

PRIMARY FACILITY 
CONSTRUCT TREATMENT FACILITY 

5UPPORTINC fACILITY 

SUBTOTAL 
CONTIHCEHCY PERCENT (10.00~) 
TOTAL CONTRACT COST 

9, COST ESTIMATES 

SUPCRVISION IHSP, OHEAD ( S.00~) 
TOTAL REQUEST 
INSTALLED EOUtPNENT-OTHER APPROP 
to. DESCRIPTION OF ~o CONSTRUCTION 

U/M OUANTITV 

LS 

UNIT 
COST 

COST 
($0001 

CONSTRUCT FACILITIES FOR TREATING VAST£ VATER IM THE NITROGLYCERIN 
KANUFACTURINC AREA. THIS INVOLVES INSTALLATION OF TANXS, PUHPS', TRANSFER 
LINES; ETC.,TO PROVIDE CONTROLLED ADDITION OF LIME AND SODIUH SULFIDE TO THE 
~ASTE VATCR PRIOR TO DISCHARGING INTO THE POND PRESENTLY USED FOR 
COLLECTION. 

11. REOU IRENEHT: CA ADEQUATE: CA SUBSTD: ca 

i'ROJECT: 
rROVIDE A NITROCLYCERIH PRODUCTION FACILITY LIQUID VAST£ TREATMENT FACILITY . 

.R£0UI.RENENT : 
THIS PROJECT PROVIDES HCANS OF NEUTRALIZINC VASTE YATER AND DESTROYIHC AHY 
NITROGLYCERIN THAT HAY BE CONTAINED IH IT. 

CURRENT SITUATION : 
AT THE PRESENT, THE VASTE YATER FROH THE NITROCtYCERIN HANUFACTURIHC 
OPERATION IS DISCHARGED INTO A LANDLOCKED POND VJTHOUT TREATNENT. RECENT 
REPORTS rROH USAEHA INDICATE TKAT T~ER~ IS CONTAKlHATION OF THC CROUND 
RESULTINC FROH THIS YATER PERCOLATING INTO THE UNDERLYING STRATA. HENCE, IT 
APPEARS THAT THIS VAST£ VATER HUST BC TREATED PRIOR TO DISCHARCE INTO THIS 
POND 

PREVIOUS EDITIONS MAV BE USED INTERNALLY 
UNTIL EXHAUSTED . PAGE NO. 

FOR OFFICIAL USE ONLY fll'/11•:N /1ATA IS 1:·Nrl-:Rl:.'IJI 



BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

1. COMPONENT 

ARMY 
FY 19..!!.MILITARY CONSTRUCTION PROJECT DATA 

3. INSTALLATION AND LOCATION 

Sadger Armr Ammunition Planl 
\liscon1in 

4.PROJECTTll'lblliliutlon Croup Z 

NlTR0CLYCERIN L\IT - VPC 

IMPACT IF HOT PROVIDCD : 

2. DATE 

5. PROJECT NUMBER 

IF THIS PROJECT IS NOT APPROVED, THE CROUND VILL CONTINUE TO BC EXPOSED TO 
CONTANIHATION DURINC PERIODS 'w'HEN NITROCLYCERIN IS MANUFACTURED. 

NATO INFRASTCUCTURE CATEGORY : 
HO DISPOSAL OF PRESENT ASSETS IS INVOLVED IN THIS PROJECT. THIS rROJECT HAS 
BEEN REVIEVED FOR HISTORIC IMPACT AND COMPLIES VITH THE INTENT OF PL a,-,ss 
AND EXECUTIVE ORDER 115?3. THIS PROJCCT HAS BEEN RCVIEVED FOR ENVIRONMENTAL 
IMPACT AND COMPLIES VITH THE INTENT OF PL ?l-1?0. AN ENVIRONMENTAL IMPACT 
STATEHENT IS REQUIRED. THIS IS A CROUP l MOBILIZATION PROJECT. COST DATA rs 
ON ,\ FYIS BASIS. 

ISi DAVID C. FORDHAM 
DAVID C. FORDHAH 
CS-13 
COKKAHDCR'S REPRESENTATIVE 

ESTIMATED CONSTRUCTION START: APRIL 1??0 
ESTIMATED KIDPOINT or CONSTRUCTION: OCTOBER 1,,0 
ESTIMATED CONSTRUCTION COMPLETION: APRIL 19Jl 

PREVIOUS EOITIONS MAV BE USED INTERNAl.l.V 
UNTIL EXHAUSTED 

INDEX: 1167 
INDEX: 1'01 
INDEX: 1950 

PAGE NO. 



BADGER AAP 
EXHIBIT I-F ENVIRONMENTAL ASSESSMENT 

FOR OFFICIAL use ONLY !h'//1-.V o .. , r., JS F.\·fl-.lH:OJ 

1. COMPONENT 2. OATE 

ARMV 
FY 19~MILITARY CONSTRUCTION PROJECT DATA 

0 l SEP U 
J. INSTALLATION ANO LOCATION 

Badg1r Ar ■ J A•■ anltlon Plant 
\lt1con1in 

4.PROJECTTITt.E Nob11Croap l 

EFFLUENT DITCHES I PONDS 
5. PROGRAM Et.EM ENT S. CATEGORY CODE 7. PROJECT NUMBER 8. PROJECT COST ISOOOI 

131 ,o 

ITEM 

l"l1lnAIU rA1.u.1lI 

EFFLUENT DITCHES C PONDS 
SUPPOITIHC FACILITY 

SUBTOTAL 
COMTIHCENCf PERCENT (10.00~> 
TOTAL CONTiACT COST 

9. COST ESTIMATES 

SUPERVISION INSP & OHEAD < 5.00~> 
TOTAL REQUEST 
INSTALLED &QUI PNEHT-OTHER AP PROP 

10. DESCRIPTION OF PROPOSED CONSTRUCTION 

U/M QUANTITY 

LS 

UNIT 
COST 

COST 
1$0001 

EXCAVATE EIISTIHC EFFLUENT DITCHES AND SEDINENT.\TION PONDS TO A DEPTH or 4 
FT, LANOSPREAD THE REMOVED SEDIMENT, AHO LINE THE DITCHES YITH A 3 FT LAYER 
or IMPERMEABLE CLAY COVERED \IITH l FT OF CRANULAR PROTECTIVE COVER. THE CLAY 
LINER HUST EXTENDS FT BEYOND THE NORNAL TOPOCRAPHIC RIN OF THE EllSTlNC 
DITCHES AND PONDS 

11. REQUIRENENG/G0TO 11.H LF ADEQUATE: LF SUBSTD: LF 

REQUIREMENT: 
THIS PROJECT IS REQUIRED TO PREVENT PERCOLATIOH or PLANT EFFLUENT VATER THAT 
COHTA(M HIGH LEVELS OF NITRATES AHO SULFATES INTO THE CROUNDVATER or THE 
STATE OF VISCOHSIH. 

IMPACT IF NOT PROVIDED: 
IF THIS PROJECT IS MOT APPROVED, BADGER AP VILL MOT NEET STATE OF VISCONSlH 
VPDES REQUIREMENTS 'PROJECTED FOR THE FUTURE. HO DISPOSAL OF PKESENT ASSETS 
rs INVOLVED IH THIS PROJECT. THIS PROJECT HAI BEEM REVIEVED FOR HISTORICAL 
IKPlCT AHO COMPLIES VITH PL 1,-,ss AND EIECUTIVE ORDEI llSf3. THIS PROJECT 

PREVIOUS EDITIONS MAY Bl USED INTERNALLY 
UNTIL EXHAUSTED . ,AGE NO. 

FOR OFFICIAL USE ONLY (k'l/l•.'N D.'1 TA IS l:',VTl-.'Rl:"nl 



BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

1. COMPONENT 

ARMY 
FY 19~'MILITARY CONSTRUCTION PROJECT DATA 

3. INSTALLATION AND LOCATION 
Bad9tr Ar•J A ... unltton Plant 
\ll1con1ln 

4.PROJECTTlil~ 1111 &t&on l.roap 1 

EFFLUENT DITCHES & PONDS 

2. DATE 

01 SEP U 

5. PROJECT NUMBER 

HAS BEEN REVIEVED FOR EHVIRON1'1ENTAt IMPACT A.MD COKPLIES YITHTHE INTENT OF Pt 
t1-1,o AND AR Z00-1. THIS IS A CROUP I KOBILIZATIOH PROJECT. 

/S/ DAVID C. FORDHAK 

ESTIMATED CONSTRUCTION START: 
ESTIMATED NIDPOINT OF CONSTRUCTION; 
ESTINATED CONSTRUCTION COMPLETION: 

DAVID C. FORDHAM 

COl'OfAHDER'S REPRESENTATIVE 

APRIL l tU 
OCTOBER 

APRIL 
uu 

1'17 

PREVIOUS EDITIONS MAY BE USED INTERNALLY 
UNTIL EXHAUSTED 

IHDEI: l SSO 
IHDU: UOZ 
IHDEI: u1, 

PAGE NO. 



BADGER AAP 
EXHIBIT I-G ENVIRONMENTAL ASSESSMENT 

FeftOfTief-Al t:J!H:-ONLV th'Hl·.';V DATA IS 1-.'NTt-:RED) 

1. COMPONENT 2. DATE 

ARMY 
FY 19.!,!.MILITARY CONSTRUCTION PROJECT DATA 

11 SEP IZ 
l. INSTALLATION ANO LOCATION 

B1d91r AraJ Aasunltion Plant 
Vitconstn 

4. PROJECT TITLE Nob 11 Cr O up 1 

BAtt POVDER VASTE YATER FACILITY 
5. PROGRAM ELEMENT 6. CATEGORY cooe 7. PROJECT NUMBER 8. PROJECT COST ISOOOI 

131 13 
9. COST ESTIMATES 

ITEM 

PRIKAlY FACILITT 
CONSTRUCT VASTE TREATMENT FACILI 

SUPPORTIMC FACILITY 

SUBTOTAL 
COHTINCENCT PERCENT (10.00~> 
TOTAL CONTRACT COST 
SUPERVISIOH IHSP I OKEAD C S.00~) 
TOTAL REQUEST 
INSTALLED EOUIPKENT-OTHER APPROP 
10. DESCRIPTION OF PROPOSED CONSTRUCTION 

U/M QUANTITY 

LS 

UNIT 
COST 

COST 
ISOOOI 

CONSTRUCT FACILITIES TO REKOVE AND CONCENTRATE COLLACEH FOR REUSE, TO RENOVE 
A.ND CONCENTRATE SODIUM SULFATE FOR REUSE AND 810-0lIDATION TREAnlENT TO 
TREAT VAST£ YATER FOR 8.0.D. l C.O.D. 

11. REOUIREKENT: ADEQUATE: SUBSTD: 

PROJECT: 
CONSTlUCT BALL POVDER YASTE YATER TREAnlENT FACILITY. 

REQUIRENEHT: 
FACILITIES ARE REQUIRED TO REMOVE AND COHCEHTRATE COLLACEH FOR REUSE, TO 
RENOVE AND CONCENTRATE SODIUN SULFAT. FOR REUSE AND 810-0llDATIOH TREAnlENT 
TO TREAT YlSTE VATER FOR 8.0.D. & C.O.D. SO BADGER AAP VILL NOT EICEED VPDE~ 
LIKITS. 

CURRENT SITUATION: 
BALL POVDER VAST£ VATER II PARTIALLY TREATED IH EIISTINC YASTE TREATMENT 
FACILITY. BUT THIS rs HOT ADEQUATE TO nEET VPDES PERnlT. 

PREVIOUS EDITIONS MAY BE USED INTERNAU.Y 
UNTIi. EXHAUSTED 

FOR OFFICIAL USE ONLY ,1,·u1:·;V /J..t T.4 IS l·.'.VTl-.'RJ:'l>J 
PAGI! NO, 



BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

1. COMPONENT 

ARMY 
FY 19..UMlllTARY CONSTRUCTION PROJECT DATA 

J. INSTALLATION AND LOCATION 

81d9tr At•J AaJ1unltlon Plant 
VI.,.,.,.. I., 

4.PROJECTTl"'H.Jbllllation Croap l 

Qlff PnvnrR \ll~Tt 'JATtR 11'lr.H tTV 

IMPACT IF HOT PROVIDED : 

2. DATE 

0 I SEP U 

5. PROJECT NUMBER 

THE CONSTRUCTION OF l NULTt FACETED UNIT TO TREAT THE DIFFERENT POLLUTAHTS 
IM TH£ BALL POVDER NAHUFACTURIHC AREA IS NECESSARY BECAUSE WITHOUT IT BAAP 
VILL EXCEED VPDES LINITS. THIS IS A CROUP I NOBILIZATIOH PROJECT. 

NATO IHFRASTRUCTURE CATEGORY: 
THIS PROJECT HAS SEEM REVIEVED AND IT HAS BEEN DETERMINED THAT AH ENVIRON 
NENTAL INPACT STATEMENT PURSUANT TO PL 91-190 IS NOT REQUIRED. 

/S/ DAVID C. FORDHAM 
DAVID C. FORDHAM 

CONJ'fAHDER'S REPRESENTATIVE 

ESTINATED CONSTRUCTION START: APRIL 1911 
CSTIN1TED NIDPOINT OF CONSTRUCTION: OCTOBER 1911 
ESTIMATED CONSTRUCTION COMPLETION: APRIL 1919 

PREVIOUS EDITIONS MAY Be USED INTERNALLY 
UNTIL EXHAUSTED 

INDU: 1710 
IHDU: 1741 
tNDU: 178' 

PACE NO. 



BADGER AAP 
EXHIBIT I-H ENVIRONMENTAL ASSESSMENT 

FOR OFFICIAL USE ONLY /If/IF,\' /J. I 7A JS 1-.',\'T/-:"Rl:'DI 

1. COMPONENT 2. DATE 

FY 19..,UMILITARY CONSTRUCTION PROJECT DATA 
ARMY 

;1 JhN &3 
74 ll?J I~ 

J. INSTALLATION AND LOCATION 

iADCER ARMY AHHUNJTION PLANT 
.tl SCONS tN 

4. PROJECT TITLE Mo bl 1 Gt o u o l 

S. PROGRAM ELEMENT 6. CATEGORY CODE 7. PROJECT NUMBER 8. PROJECT COST 1$0001 

CTO;.H 
9. COST ESTIMATES 

?RIHARV rACILlTY 
C101t £1ist L&ndfill 
Open New L1ndfill 

SVPPORTINC FACILITY 

SUBTOTAL 

ITEM 

CONTlNCENCY PERCENT ClD.00~> 
TOTAL CONTRACT COST 
SUPERVISION INSP C OHEAD ( 5.00~> 
TOTAL RtOUCST 
INSTALLED EOVIPHENT-OTHER APPROP 

10. DESCRIPTION OF PROPOSED CONSTRUCTION 

U/M QUANTITY 

LS 
LS 

UNIT 
COST 

COST 
1$0001 

A. CLOSE EIISTINC %0 ACRE LANDFILL BY INSTALLING ONE COOT OF CONPACTCD 
CLAY. 11 INCHES OF CRANULlR SOIL. Z4 INCHES OF CONPACTED CLAY ANn 6 IHCIIES 
OF TOP SOIL AND SEED. 

I. CONSTRUCT NEV SANITARY LANDFILL VITH l S FOOT COMPACTED CLAY LINER, J 
FOOT OF GRANULAR PROTECTIVE COVER OVER LIHER. LEACHATE COLLECTION SYSTEN AND 
ClS COtttCTlON SYSTEM. THE HEW LAHDFltt Witt CQVER JJ ACRES . 

. 
C. LANDFILL VORX VILL MEET THE REQUIREKEHTS OF THE VISCOH5IH 

ADMINISTRATIVE CODE HR110 SOLID WASTE KlNACEHEHT 

D. ACCESSABJLJTY FOi THE HANDICAPPED JS NOT REQUIRED FOi FUNCTJOHlt 
REASONS. 

11. JlEOU IRENENT: 11 ao ADEQUATE: 0 ao SUBSTD: 

PROJCCT: 
THIS PROJECT Vitt PROVIDE A VISCONSIH DEPARTMENT OF NATURAL RESOURCES 
APPROVED LANDFILL AND CLOSE EIISTJHG SUBSTANDARD LANDFILL. 

U &O 

PREVIOUS EDITIONS MAY BE USED INTERNALLY 
UNTIL. EXHAUSTED PAGE NO. 

FOR OFFICIAL use ONLY (11'/ll·."N D.4T.4 IS 1-:NTf.'Rl•:n, 



BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

1. COMPONENT 

ARMY 
FY 19_!,!_MILITARY CONSTRUCTION PROJECT DATA 

3. INSTALLATION AND LOCATION 
BADCER ARNY ANNUNITION PLANT 
III SCONS IN 
4.PROJECTTl"nbliliulion Croup l 

CLOSC CXIST/OPEN NEV LANDFILL-SV 

REOUIRENENT 

2. DATE 
2& JAN 83 
Z4 JAN 83 

5. PROJECT NUMBER 

CT0U0o 

THE EXlSTIUC LANDFILL IS SUBSTANDARD. THIS PROJECT IS REQUIRED TO HININIZC 
ECOLOGICAL IMPACT OF THE LEACHATE BEINC DEVELOPED BY THE EIISTINC LANDFILL. 
HICH SPECIFIC CONDUCTANCE AND DISSOLVED IRON VALUCS IN THE CROUNDYATER 
SAMPLES TAKEN· FROH HONITORINC VELLS DOVNCRADIENT OF THE LANDFILL INDICATE 
THAT THC LEACHATE IS ENTERING THE AOUirER. CONTINUCD USE or THIS UNLINED 
LANDFILL THAT IS LOCATED OVER A VERY POROUS SUBSOIL COULD RESULT IN 
CXCCSSIVE CONTAMINATION OF THE GROUNDVATCR. BADGER AAP HAS RECEIVED SPECIAL 
ORDER NO. ?A-78-1174 REQUIRING THAT THE EXISTING LANDFILL BE CLOSED AND/OR 
lCCCPTABLE PLAN FOR CONTINUED OPERATION BE PROVIDED. 

CURRENT SITUATION : 
THE SOLID VASTE DISPOSAL SITE CONTINUES TO BE USED UNDER A STATE or 
VISCONSIN DEPARTMENT OF NATURAL RESOURCES <VDNR> LICENSE NO 2813 DATED 21 
scrTEMDCR 1978 PCNDING A rINAL REVICY OF A rEASIBILITY REPORT SUBMITTED l 
MA\' 1979. A SPECIAL ORDER NO. H-78-1174 IJAS ISSUED BY THE IJDNR, 20 
SEPTEHBCR 1771, REQUIRING THE PREPARATION or THE FEASIBILITY REPORT AND 
PROVIDING EITHER AH ACCEPTABLE ABANDONMENT PLAN OR CONTINUED OPERATIONS PLAH 
BY 1 FEBRUARY 1780 VITH ACTUAL ABANDONMENT OR BRINGING THE SITE IHTO 
COMPLIANCE BY 1 DECEMBER 1780. ALTHOUGH THERE HAS BEEN A SLIPPAGE OF 
INDICATED COMPLIANCE DATCS, THE !JDHR ORDER TO BAAP STILL STANDS. IM Tit£ 
INTERIM PERIOD UNTIL 179', IT IS PLANNED TO CONTINUE OPERATIONS AT THE 
EXISTING LANDFILL IN l HANNER SO AS TO MINIMIZE CONTAHINATIOH IH 
COORDINATION VITH VDNR. 

IMPACT IF NOT PROVIDED: 
IF THIS PROJECT IS NOT FUNDED AHO CONSTRUCTION YORK CONPLETEO VITH AN 
INDICATION OF PROCRESS IN THE INTERIN, BAAP COULD BE FORCED TO CONPLY VITH 
VDNR SPECIAL ORDER 2A-71-1174 TO CLOSC THE FACILITY. CLOSURE OF THIS SOLID 
VASTE LANDFILL SITE VOULD CAUSE THE CESSATION OF BARRICADE AND/OR BUILDING 
DEMOLITION PROJECT VORX SINCE ALL OF THE DEMOLITION DCBRIS IS CURRENTLY 
BEING DISPOSED OF IN THE EXISTING LANOF.ILL. SAUK COUNTY'S SOLID VAST£ 
NANACCNE~T SITE, LOCATED APPROIIHATCLY 11 KILES FROK DAAP, IS RAPIDLY 
FILLING IJJTH HUNICIPAL-TYPE CARBAGE ANO INDUSTRIAL FIRMS ARE BEIHC 
ENCOURACCD TO FIND OTH~R HEANS OF DISPOSAL. 

PREVIOUS EDITIONS MAV BE USED INTERNAi.LY 
UNTIi. EXHAUSTED PAGE NO. 



BADGER AAP 
EXHIBIT I-I ENVIRONMENTAL ASSESSMENT 

I. COMPONENT 

ARMY 

FOR OFFICIAL USE ONLY (WHl:W DATA IS l:."NTF.Rl:."DJ 

FV 19.!.!,.MILITARY CONSTRUCTION PROJECT DATA 

4, PROJECT TITI.E 

Co1uerslon 

2. DATE 

Ol SEP U 
l. INSTALLATION ANO LOCATION 

81d9er At•J A._.anltlon Plant 
Ylt00111l11 CONVERT POVERKOUSE MO l TO COAL 

S. PROGRAM ELEMENT I. CA TEGORV CODE 7, PROJECT NUMBER 8. PROJECT COST ISOOOl 

l'RIKAll't FACILITY 
CONVERT POVERHOUSE 

5UPPORTING FACILITY 
SITE PREPARATION 

SUBTOTAL 

au io 

ITEM 

COHTIHC£HCT PERCENT ClO.OG~> 
TOTAL COHTRACT COST 

9. COST ESTIMATES 

SUPERVISION IHSP C OHEAD ( s.aa~, 
TOTAL REQUEST 
INSTALLED EOUIPNENT-OTHER APPROP 
10. DESCRIPTION OF PROPOSED CONSTRUCTION • 

U/M QUANTITY 

LS 

LS 

UNIT 
COST 

COST 
ISOOOt 

INSTALL COAL KANOLINC, COAL FIRINC AHO POLLUTION ABATEMENT EQU[PNENT OH 5 
EIISTIHC OIL FIRED BOILERS. 11s.aaa LIS/HR EACH. 175 PSI. THE PROJECT SHALL 
INCLUDE, BUT NOT LIKITED TO. EOUlPNENT NECESSARY TO HAHDLE AHO FIRE COAL. 
COAL THAVIHG AHD HANDLING, REPLACE COAL BUHXER BOTTON!, COAL SCALES AMO 
rtATFORNS, COAL AND OIL BURNERS, AIR HEATER TUBES, SAFETY VALVES, RELIEF 
VALVE BLOVDOVM HEAT EICHAMCER, BOILER FEED PUNPS, POLLUTION ABATENEHT 
£0UIPHENT, STACXS, ID FAHS, ASH HAHDtIHG SYSTEK, CONTROLS IINSTRU11EHTATJOH 
BUILDING NODIFICATIOH Vitt Bl NECESSARY. THE ELECTRIC SVITCH GEAR, 
TRANSFORMER YARD AND ELECTRIC LINES NUST BE RELOCATED FOR THE POLtUTIOM 
A!ATEHEHT SYSTEK. 

ll. REQUIRENEHT: NI ADEQUATE: NI SUBSTO: Jtl 

PROJECT: 
PROVIDE COAL HAHDtIHG, COAt F(IIHG AMD POLLUTION AIATENEHT EQUIPMENT OMS 
EIISTIHG OIL FIRED BOILERS. 

KEQU I RENEKT : 
THIS PROJECT 15 REQUIRED TO PROVIDE A COHTROLLABtl FUEL SOURCE DURING THI 
NOIILIZATION PERIODS. CONVERSION NUST ar ACCONPLI~HEO PRIOR TO FULL NOi. 

OD 1 ~~~1 1391 PREVIOUS EDITIONS MAY 81! USE!;) INTERNALLY 
UNTIL EXHAUSTED ' · ,AGI NO. 

FOR OFFICIAL use ONLY tk'lll•:.v DATA IS l:"NTl-.'Rl£DI 



BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

1. COMPONENT 

ARMY 
FY 19..!!_MILITARY CONSTRUCTION PROJECT DATA 

3. INSTALLATION AND LOCATION 
Bidget Ara, AaJ1anltloa Plaat 
Vi1con1in 
4. PROJECT TITLE 
Con,ersion 
CONVERT POVERHOUSE NO I TO COAL 

CURRENT SITUATION: 

2. DATE 

Ol SEP 11 

5. PROJECT NUMBER 

CURRENTLY THE BOILERS ARE OIL FIRED. IF KOT APPROVED, PRODUCTION KAY CEASE 
BECAUSE OF LACI OF FUEL. 

IHPACT IF ~OT PROVIDED: 
IF NOT APPROVED, PRODUCTION KAY CEASE BECAUSE OF LACI or FUEL. NO DISPOSAL 
OF PRESENT ASSETS IS INVOLVED IH THIS PROJECT. THIS PROJECT HAS BEEN 
REVIEVED FOR HISTORIC IMPACT AND COMPLIES YITH THE INTEHl" OF PL IJ-6~S AHO 
EIECUTIVE ORDER 11593. THIS PROJECT HAS BEEN REVIEVED FOR ENVIRON11EHTAL 
IMPACT AHO COMPLIES YITH THE INTENT OF Pt Jl-lJO. AH ENVIRONMENTAL IMPACT 
STATEKENT IS REQUIRED. 

IS/ DAVID C. FORDKAH 
DAVID C. FORDHAM 

COKJ1AHDER'S REPRESENTATIVE 

ESTIMATED CONSTRUCTION START: APRIL !9t7 
CSTINATED KIDPOINT or CONSTRUCTION: OCTOBER 1,11 
ESTIKATED CONSTRUCTION COKPLETIOH: APRIL 1,aa 

PREVIOUS EDITIONS MAY BE USED INTERNALL V 
UNTIL EXHAUSTED 

INOU:: 1'1; 
INI\EI: un 
IHDU:: 1710 

PAGE NO. 



BADGER AAP 
EXHIBIT I-J ENVIRONMENTAL ASSESSMENT 

FOR OFFICIAL USE ONL V (11'///:N /M 7',1 IS /:.NT/:"Rl-."J)J 

1. COMPONENT 2. DATE 

FY 19__!.!MILITARY CONSTRUCTION PROJECT DATA 
ARMY 05 JAN 83 

3. INSTALLATION ANO LOCATION 

8&d9er Army Ammunition Pl&nt 
Visconsin 

4.PROJECTTITLE HobilCROUP J 

Con"ersion 
OLD ACID MIST/VArOR 

5. PROGRAM ELEMENT 6. CA TEGORV CODE 7. PROJECT NUMBER 8. PROJECT COST ISOO0I 

ITEM 

i'RIMARY fACIL[TY 
PURCHASE ANO INSTALL 

surroRTINC FACILITY 

SUBTOTAL 

22' 12 

CONTINGENCY PCRCENT (10.00%) 
TOTAL CONTRACT COST 

1 9. COST ESTIMATES 

SUPERVISION INSP C OHEAD < S.00~> 
TOTAL REQUEST 
INSTALLED £QUIPHENT-OTHER APPROP 
10. OESCRIPTIOH OF PROPOSED CONSTRUCTION 

U/M QUANTITY 

LS 

UNIT 
COST 

COST 
1S0001 

REMOVE EIISTINC DEMISTER AT OLEUN PLANT AND REPLACE ~ITH HORE EFFICIENT 
UNIT. 

11. REQUIREMENT: SF ADEQUATE: SF SUBSTD: 

PREVIOUS EDITIONS MAY BE USED INTERNALLY 
UNTIL EXHAUSTED 

S:OR OFFll.lAL use ONLY th'l/1-.,\' /)..IT.-1 /S l:'NTI-.Rl·.'/JI 

SF 

PACE NO. 



BADGER AAP 
EXHIBIT I-K ENVIRONMENTAL ASSESSMENT· 

FOR OFFICIAL USE ONLY th'///:",\' /"1 r✓1 IS /:"NT/:'Rf-.'/JJ . 

1. COMPONENT 2. DATE 

FY 19_!.!MILITARY CONSTRUCTION PROJECT DATA 
ARMY ,'lr .l AM II 1 

J. INSTALLATION ANO LOCATION 

B1d9tr Arm1 Ammunition Plant 
Wiscon!in 

•· PROJECT TITLE Mob i lliROUP l 

n, n nr rtrH , :JT 

5. PROGRAM ELEMENT 6. CATEGORY CODE 7. PROJECT NUMBER B. PROJECT COST 1$0001 

fRlHARY FACILITY 
CONSTRUCTION 

SU?PORTINC rACILITY 

SUBTOTAL 

II 1 I 90 

ITEM 

CONTINC£NCY FERCENT <10.00%) 
TOTAL CONTRACT COST 

9. COST ESTIMATES 

SUPERVISION INSP, OHEAD C 5.00~> 
TOTAL REQUEST 
lNSTALl£0 £0UIPM£NT-OTHER APPROP 
10. OESCRIPTIOf-1 OF PROPOSED CONSTRUCTION 

U/M QUANTITY 

LS 

UNIT 
COST 

CONSTRUCT A PH ADJUSTMENT BASIN TO TREAT VATER FOR PH CONTROL BEFORE 
DlSCHARClNC INTO RECEIVINC POND. 

11. REQUIREMENT: XC ADEQUATE: XC SUBSTD: 

COST 
ISOOOI 

XC 

PREVIOUS EDITIONS MAY BE USED INTERNALLY 
UNTIL EXHAUSTED PAGE NO, 

FOR OFFICIAL USE ONLY ,1,·111·.\" 0.-11·.-, ,s 1:·.vn:1u:m 



BADGER AAP 
EXHIBIT I-L ENVIRONMENTAL ASSESSMENT 

FOR OFFICIAL USE ONLY (WHJ::N DAT .4 IS f."NTER t::DJ 

\, COMPONENT 2. DATE 

FY 19.J...!MILITARV CONSTRUCTION PROJECT DATA 
ARMY OS JAN Bl 

l. INSTALLATION ANO LOCATION 

Bid9er Army Ammunition Plant 
\Ii sconsin 

4.PROJECTTITlE l1ob1lCROUF) 

NO,C SOX ABl r.Hr.NT nrn 1r,n 
5. PROGRAM ELEMENT 6. CATEGORY cooe 7. PROJECT NUMBER 8, PROJECT COST ISOOOI 

PRINARY rACILITY 
CONSTRUCTl ON 

SUPPORTING FACILITY 

SUBTOTAL 

2H t? 
9. COST EST I MA TES 

ITEM 

CONTINGENCY PCRCCNT <10.00~> 
TOTAL CONTRACT COST 
svrtRVIS[ON INSP l OHEAO < S.00~) 
TOTAL REQUEST 
INSTALLED COUIPNENT-OTHER APPROP 

10. DE.se.A.-rlo()M C:,.: PROPosa:JCONSTRUCTION 

U/M QUANTITY 

LS 

UNIT 
COST 

COST 
1s0001 

INSTALL SCRUBBINC SYSTEMS FOR ALL MOX STACXS AT OLD ACID PLANT DESICN ANO 
INSTALL A SYSTEH CONSlSTINC OF THRCE ABSORPTION TOVERS USINC A RECIRCULATED 
Ci!ILLED VATER/VEAK ACID AND AN OXIDIZER AS ABSORPTION H£DIUH TO REMOVE NOi 
fRON TH£ GASSES ENITTED FRON HINC ANMONIA OIIOATIOH PLANT STACXS. SYSTEM 
SijALL BE DESICNED TO RECIRCULATE THE ABSORPTION VATER/ VEAX ACID AND TO 
TRANSFER IT TO THE ACID AREA FOR FURTHER CONCENTRATION. 

l 1. RCOUIRE11EHT: sr ADEQUATE: SF SUBSTD: 

PREVIOUS EDITIONS MAY BE useo INTERNALLY 
UNTIi. EXHAUSTED 

FOR OF~ICIAL USE ONLY /lt'//1-..\' /J.-17".-1 IS 1-.\'Tl:'IU:.'IJI 

SF 

PAGE NO. 



BADGER AAP 
EXHIBIT I-M ENVIRONMENTAL ASSESSMENt 

FOR OFFICIAL USE ONLY (WHl:'N DATA JS l:'NTF.R/:'DJ 

1. COMPONENT 2, DATE 

FY 19..!_!MILITARV CONSTRUCTION PROJECT DATA 
ARMY OS JAN 8l 

3. INSTALLATION ANO LOCATION 

B1d91r ArmJ Ammunition Plant 
Visconsin 

4. PROJECT TITLE l1ob i I CROUP l 

SOLVCNT CONSERVATION 8 LINE 
5. PROGRAM ELEMENT 6. CA TE GORY CODE 7. PROJECT NUMBER 8. PROJECT COST IS0OOl 

FRIHARV fACILlTY 
CONSTRUCTION 

SUPPORTJNC FACILITY 

SUBTOTAL 

iu ao 

ITEM 

CONTINGENCY PERCENT Cl0.00~> 
TOTAL CONTRACT COST 

9. COST ESTIMATES 

SU?tr.VISlON INSP; OHtAD C S.00~> 
TOTAL REQUEST 
INSTALLED EQUIPHENT-OTHER APPROP 
10. OESCRIPTION OF PROPOSED CONSTRUCTION 

U/M QUANTITY 

LS 

ACTIVATED CARBON REGENERATION FACILITIES ENLARGED 

UNIT 
COST 

COST 
1$0001 

INCREASE CAPACITY or THE ACTIVATED CARBON RECOVERY PLANT TO NORE EFFICIENTLY 
REHOVE AND RECOVER THE ALCOHOL-ETHER VAPORS THAT EVAPORATE FROH THE POVDER 
OURINC PROCESSINC IN THE CRCEM POYDER AREA. THE HODlFICATIONS VOULO INCLUDE, 
BUT NOT BE LIMITED TO INSTALLATI-ONS OF NEV ABSORBERS, CONDENSERS, BLOVERS, 
DUCT VORK AND ACCCSSORIES. 

11AIIHUH RECOVERY 
INSTALL IIEAT RECOVERY SYSTCK TO SOLVENT CONDENSERS IN THE ENLARCCD ACTIVATED 
CARBON RECOVERY PLANT TO REDUCE ENERGY REOUIREHENT5 

HINil1l ZE USCACE 
CONSTRUCT REQUIRED SLOIJER AND VAPOR DUCT SYSTEH TO CONNCCT OEHY PRESS FOVDCR 
OPERATIONS AREA TO EXISTINC ACTIVATED CARBON RECOVERY PLANT CONDENSERS, 
SLOVERS, DUCT VORK AND ACCESSORIES. 

11. REOUIREHENT: SF ADEQUATE: SF SUBSTD; 

PREVIOUS EDITIONS MAY BE USED INTERNALLY 
UNTIL EXHAUSTED 

SF 

PAGE NO. 



BADGER AAP 
EXHIBIT I-N ENVIRONMENTAL ASSESSMENT 

FOR OFFICIAL USE ONL V (II'///:·,\· /J .. 17',1 IS l:'N7"1-."Rl:'/JJ 

1. COMPONENT 2. DATE 

FY 19_!!MILITARV CONSTRUCTION PROJECT DATA 
ARMY 05 JAN 63 

J. INSTALLATION AND LOCATION 

Badger Ar~~ A~mun1tion Pl1nt 
Vi scon-sin 

,. PROJECT TITLE Hob i l CROUP 3 

SOLVCNT CONSERVATION CLINE 
5. PROGRAM ELEMENT 6. CA TECORV CODE 7. PROJECT NUMBER 8. PROJECT COST 1S0001 

tRINARY FACILITY 
CONSTRUCT! ON 

5UrPORTING FACILITY 

suaTOTAL 

22' 80 

ITEM 

COHTINCENCY PERCENT <10.00~) 
TOTAL CONTRACT COST 

9. COST ESTIMATES 

SU?CRVJSION INSP & OHEAD C S.00~) 
TOTAL REQUEST 
INSTALLCO tOUJPHENT-OTHER APPROP 
10. DESCRIPTION OF PROPOSED CONSTRUCTION 

U/M QUANTITY 

LS 

ACTIVATED CARBON RECENERATION FACILITIES ENLARCED 

UNIT 
COST 

COST 
ISOOOI 

INCREASE CAPACITY OF THE ACTIVATED CARBON RECOVERY PLANT TO HORE EFFICIENTLY 
REMOVE ANO RECOVER THE ALCOHOL-ETHER VAPORS THAT EVAPORATE FROH THE POVDER 
DURING PROCESSING IN THE GREEN POWDER AREA. THC NODJfJCATJONS WOULD INCLUDE, 
BUT NOT BE LJHITED TO INSTALLATIONS OF NEY ABSORBERS, CONDENSERS, 
BLOVERS,DUCT vonK ANO ACCESSORIES. 

HlNINIZ£ USEACE 
CONSTRUCT REQUIRED SLOVER AND VAPOR DUCT SYSTEH TO CONNECT OEIIY rRr.ss POWDEr. 
OPERATIONS AREA TO EXISTING ACTIVATED CARBON RECOVERY FLANT 

HAXIHVN RECOVERY 
iNSTALL HEAT RECOVERY SYSTEM TO SOLVENT CONDENSERS IN TIIE ENLARGED ACTJVATCD 
CARBON RECOVERY PLANT TO REDUCE EHERCY R£0VIREHENTS. 

11. REOU I REN ENT: SF ADEQUATE: SF SUBSTD 

PREVIOUS EDITIONS MAV BE USED INTERNALLY 
UNTIL EXHAUSTED 

FOR OFFICIAL USE ONLY ,,,.,u.,· 1' I r.1 IS /:'.Vrt:'IU:'/)J 

SF 

PAGE NO. 



BADGER AAP 
EXHIBIT I-0 ENVIRONMENTAL ASSESSMENT 

FOR OFFICIAL USE ONLY ('WHl-.'N DATA IS 1-.'NTF.Rl:."DJ 

1. COMPONENT 2. DATE 

FY 19_!!MILITARY CONSTRUCTION PROJECT DATA 
ARMY 

4. PROJECT TITLE Hob i 1 CROUP l l. INSTALLATION ANO LOCATION 

Badger Armr Ammunition Plant 
VisconJCin ~nr.VF:NT !".ON,F:RVATJON n t (NF: 

S. PROCRAM ELEMENT 6. CATEGORY COOE 7. PROJECT NUMBER 8. PROJECT COST ISOOOI 

PRIMARY FACILITY 
CONSTRUCTION 

surrORTlNC FACILITY 

SUBTOTAL 

ITEM 

zu 80 
9. COST ESTIMATES 

CONTINGENCY PEnCEHT <10.00~J 
TOTAL CONTRACT COST 
3Ui'ERVISlON INSP & OHEAD C 5.00%1 
TOTAL REQUEST 
INSTALLED EOUIPHENT-OTHCR APPROP 
10. DESCRIPTION OF PR~O CONSTRUCTION 

U/M QUANTITY 

LS 

ACTIVATED CARBON RECENERATIOH FACILITIES EHLARCED 

UNIT 
COST 

COST 
ISOOO) 

INCREASE CAPACITY or THE ACTIVATED CARBON RECOVERY PLANT TO NORE EFFICICNTLY 
REMOVE AND RECOVER THE ALCOHOL-ETHER VAPORS THAT EVAPORATE FROH TUE PO'JOEJl 
our.INC PROCESSINC IN THE CREEN PO'JOER AREA. THE ttOOIFICATIONS VOULD INCLUDE, 
BUT HOT BE LIHITEO TO, INSTALLATIONS OF NE'J AOSORBERS, CONDEHStRS, B°LO'JER:;, 

DUCT VORY. AND ACCESSORIES. 

HININIZE USACE 
CONSTRUCT RCOUIRED SLOVER AND VAPOR DUCT SYSTEK TO CONNECT DEHY PRESS rovoER 
OP£R)TIONS AREA TO EIISTJ~G ~CTJVATED CARBOU RECOVERY PL,NT 

11. REOUJRENENT: SF ADEQUATE: SF SUSSTO: 

PREVIOUS EOITIONS MAY BE useo INTERNALLY 
UNTIL EXHAUSTED 

FOR OFFICIAL USE ONL VI ... ,,, \'/)I 7". I /!i 1-:.,·n·Ia,,1 

SF 

PACE NO. 



BADGER AAP 
EXHIBIT I-P ENVIRONMENTAL ASSESSMENT 

FOR OFFICIAL USE ONLY (WHHN DATA JS t-:NTERl:."D) 

1. COMPONENT 2. DATE 

FY t9.....!_9MILITARY CONSTRUCTION PROJECT DATA 
ARMY 06 JAN 8 3 

3. INSTALLATION ANO LOCATION 

Badg~r Army Ammunition Plant 
Visconsin 

4.PROJECTTITLE MobilGROUP 3 

SOLVENT CONSCRVATJON E L1NE 
5. PROGRAM ELEMENT 6. CA TEGORV CODE 7. PROJECT NUMBER 8. PROJECT COST 1S0001 

rn IHA R 'i FA C I i. I TY 
CONSTRUCTION 

SUPPORTING FACILITY 

SUBTOTAL 

226 80 

ITEM 

CONTINGENCY PERCENT Cl0.00~> 
TOTAL CONTRACT COST 

9. COST ESTIMATES 

SUPERVISION INSP, OH£AD C S.00~> 
TOTAL REQUEST 
INSTALLED EOUIPHENT-OTH£R APPROP 
10. DESCRIPTION OF PROPOSED CONSTRUCTION 

11AXIHUl1 RECOVERY 

U/M OUANTITV 

LS 

UNIT 
COST 

COST 
1sOOO1 

lNSTALL HEAT RECOVERY SYSTEM TO SOLVENT CONDENSERS IN TH£ CNLARCED ACTIVATED 
CARBON RECOVERY PLANT TO REDUCE ENERCY REQUIREMENTS. 

HINil11ZE USACE 
CONSTRUCT REQUIRED SLOVER AND VAPOR DUCT SYSTEM TO CONNECT DEHY PRESS PO~DER 
OPERATIONS AREA TO EIISTINC ACTIVATED CARBON RECOVERY PLANT. 

ll. REOUIREHENT: SF ADEQUATE: SF SUBSTD· 

PREVIOUS EDITIONS MAY BE USED INTERNALLY 
UNTIL EXHAUSTED 

FOR OFFICIAL USE ONLY, If///·.\' /1.•I 7".I IS /:.\'Tl Rl:/>J 

SF 

PACE NO. 



BADGER AAP 
EXHIBIT I-Q ENVIRONMENTAL ASSESSMENT 

FOR OFFICIAL USE ONLY th'///:·.,· /hi r.,1 IS l:NTl-.'RJ-.'JJJ 

1. COMPONENT 2, DATE 

FY 19_!JMILITARY CONSTRUCTION PROJECT DATA 
ARMY U JAN 8l 

3. INSTALLATION ANO LOCATION 

Badger Army Ammunition PJ&nl 
V1 scc-nsin 

4.PROJECTTITLE MobilCROUP 3 

SOLVCNT CONSERVATION a r. 
5. PAOCRAM ELEMENT 6. CA TE CORY CODE 7. PROJECT NUMBER 8. PROJECT COST ($0001 

rnlN~r.r rACILITY 
COUSTRUCTION 

5UFPORTlNC FACILITY 

SUBTOTAL 

ITEM 

z 2& a o 
9. COST ESTIMATES 

CONTINCtNCY PERCENT <10.00~> 

TOTAL CONTRACT COST 
SUPi.RVISION INSP, OHEAD ( S.00~> 
TOTAL REQUEST 
iNSTALLED EQUIPMENT-OTHER APPROP 
10. DESCRIPTION OF PROPOSED CONSTRUCTION 

ENERGY RECOVERY 

U/M QUANTITY 

LS 

UNIT 
COST 

COST 
($0001 

iNSTALL HEAT RECOVERY SYSTEH TO SOLVENT CONDENSERS IN THE CNLARCED ACTIVATED 
CARBON RECOVERY PLANT TO REDUCE ENERCY REOUIREHENTS 

SOLVCNT RECOVERY 
LARCE AMOUNTS OF SOLVENT IS DISCHARCED TO THE INDUSTRIAL FLOVACC FROH Tilt 
HARDENINC-SCREENINC OPERATION OF THE SALL POVOER AREA, INCREASING S.O.D. l 
C.0.0. CONTENT or BAAP'S DISCHARCE. A FACILITY VOULP BE BUILT IN ORDER TO 
RECOVER AND PURIFY THE SOLVENT FOR REUSE. 

11. REQUIREMENT: 

DO I ri~~'-; 6 1391 

SF ADEQUATE: SF SUBSTD 

PREVIOUS eor•ONS MAY BE USED INTERNALL y 
UP,;TIL EXHAUSTED 

t=nR OFFICIAL use ONLY (h'//1.\ /JI T.I /.'i /:".\"Tl /U/J, 
PAGE NO. 



BADGER AAP 
EXHIBIT I-R ENVIRONMENTAL ASSESSMENT 

FOR OFFICIAL USE ONL V /It'll/:,\' /M 7",1 JS t:·,.,ffl:'RH/JJ 

I. COMPONENT 2. OATE 

FY 19_.uMILITARY CONSTRUCTION PROJECT DATA 
ARMY 

l. INSTALLATION ANO LOCATION 

Bad91r Arm, Am~unition Plant 

4.PROJECTTITL& l'fobilCROUP J 

S. PROGRAM ELEMENT 6. CA TEGORV CODE 7. PROJECT NUMBER 8. PROJECT COST (SOOOt 

FniNARY rACIL?TY 
COHSTRVCTJOH 

SUPPORTING FACILITY 

suaToT.u. 

., ., 1 ', 

ITEM 

CONTIHCEHCY PERCENT Cl0.00~> 
TOTAL COttTRACT COST 

9. COST EST I MA TES 

SUPtRV[S[ON INSP 'OHEAD C s.oo~, 
TOTAL REQUEST 
r1,1:;-1 r r s:-n r-nrrr 1'Ki;""'1T_OTIH'.R lPPROP 
10. DESCRIPTIOH OF PROPOSED CONSTRUCTION 

U/M QUANTITY 

LS 

UNIT 
COST 

COST 
($0001 

PUaCHASE AND INSTALL ON£ STEEL. CLASS LINED LIHE SILO. zo·-o DIA X 40'-0 
HICH, MOUNTED ON 1, POINTS or STEEL SUP?ORT SUSPENSION SYSTEK, SILO TO STORE 
9,50& CUBIC FEET OF PEBBLE LINE. DISCHARGE SYSTEN, lVJM SCREV FEEDEK 
CONVEYCR HAVINC 100 CUBIC FEET PER HOUR CAPACITY, CAPABLE OF CONTROLLCO 
or SCHARCE [NTO PRESENT AC ITATI ON SYSTEN. PURCHASE AND INSTALL C 2 > L IJ1E 
FEEDERS AND SHA~ERS. ACCOUNT NO. 420-5 

---------------------------------------11. REOUlRCNENT: SF ADEQUATE: sr SUESTD: 

l"REVIOUS EOITIONS MAY BE USEO INTERNA\.LY 
UNTIL EXHAUSTEO 

FOR OFF1r.1Al U!.E ONL V '"'""-'" ,, .. , r.-1 '·" ,...,,·n:Ht•:111 

sr 

PAG& NO. 



BADGER AAP 
EXHIBIT I-S ENVIRONMENTAL ASSESSMENl 

FOR OFFICIAL USE ONLY (WHl-.'N DATA JS 1-.'NTF.Rl:."D) 

I. COMPONENT 2. DATE 

FY 19_!_9MILITARY CONSTRUCTION PROJECT DATA 
ARMY G6 JAN S 3 

J. INSTALLATION AND LOCATION 

6~dger Army Ammunition Plant 
Visconsin 

4.PROJECTTITLE MobilCRC,UP 3 

OLD ACID TANK rARN OIKINC 
5. PROGRAM ELEMENT 6. CA TE GORY CODE 7. PROJECT NUMBER 8. PROJECT COST 1$0001 

226 17-

?RIHARY fACILITY 
CONSTRUCTION 

SUPrORTING FACIL17Y 

SUBTOTAL 

ITEM 

CONTINC£NCY PERCENT ilO 00~) 
TOTAL CONTRACT COST 

• 

9. COST ESTIMATES 

surer.VISION INSP & OHEAD < 5.00~) 
TOTAL R£0U£S'i' 
lNSTALLED COUIPHENT-OTHER APPROP 
10, DESCRIPTION OF PROPOSED CONSTRUCTION 

U/M QUANTITY 

LS 

UNIT 
COST 

COST 
1$0001 

INSTALL CONCRETE DIKES, HEETING FEDERAL REGULATION 40 crR 112-7, PARAGRAPH 
CE> <2> <II>, AROUND ALL TANKS, ACCOUNT 708 - TANKS 90,91, 722 - TAHK 80; 
711 - TANKS 70,71,72; 710 - TANKS 30,31,32,33; TANKS T-7, T-B. & T-9; 710 -
TANKS 3~,3S,J6,37; 723 - TANKS 50,51,52,SJ,54,55,56,57, 735 - TANKS 60,61, 
62,63,64,65 IN THE OLD ACID AREA. TH£ OLEUH AREA (ACCOUNT 728> SHALL HAVE 
CONCRETE DIKE,ACCORDING TO FEOCRAL REGULATION, AROUND THE CNTIRE AREA, FROH 
THE STORACE TANKS ON THE EAST SIDE TO THE COOLIHC TOIJER ON TIIE VEST SIDE AND 
SOUTH or BUILDINC 728 TO SOUTH OF UNLOADINC STATIONS ON THE NORTH. THE AREA 
VILL HAVE VEHICLE RAMPS ON THE EAST AND VEST SIDES, VITH STILES TO UNLOADINC 
OOClS ON NORTH AND SOUTH. 

I 1 . R£0U JR EH£NT SF ADEQUATE· SF SUBSTO 

PREVIOUS EDITIONS MAY 8E USED INTERNALLY 
UNTIL EXHAUSTEO 

FOR OFFICIAL USE ONL V, h'/1/·.\· /J.I T. I IS ,.·,--rnu", 

s F' 

PAGE NO. 



BADGER AAP 
EXHIBIT I-T ENVIRONMENTAL ASSESSMENT 

FOR OFFICIAL USE ONLY (WHl:..N DATA JS l:.'NTERJ:..DJ 

l. COMPONENT 2. DATE 

FY 19...!.!MILITARV CONSTRUCTION PROJECT DATA 
ARMY 06 JAN 83 

3. INSTALLATION ANO LOCATION 

B1d9tr Army Ammunition Plant 
\Jisconsin 

4.PROJECTTITLE HobilCROUF l 

TANK CAR CLCANiNC-OLD ACID 
5. PROGRAM ELEMENT 6. CA TE GORY CODE 7. PROJECT NUMBER 8. PROJECT COST 1S0001 

rRil1ARY fACILITY 
CONSTRUCTION 

5UPPOR71NC FAC,LITY 

SUBTOTAL 

2 Z6 12 

ITEM 

CONTINGENCY PERCENT (10.00~> 
TOTAL CONTRACT COST 

9. COST ESTIMATES 

SUPCRVISION INSP , OH£AD < S.00%1 
TOTAL REQUEST 
INSTALLED EOUIPNENT-OTHER APPROP 

10. DESCRIPTION OF PROPOSED CONSTRUCTION 

U/M QUANTITY 

LS 

UNIT 
COST 

COST 
ISOOOJ 

CONSTRUCT (ll ACID TANK CAR CLEANINC FACILITY (RAILROAO TYPE TANK CARS>. 
fACILITY VlLL [NCLUOE A NEV BUILD[NC CAPABLE OF HOUSING ON& TANK CAR, SUMPS, 
PUMPS, CATVALXS, FUME COLLECTION SYSTEH, NEUTRALIZING HATERiALS AND OTHER 
rout PH ENT. 

11. REOUlREHENT: SF ADEQUATE: SF SUBSTD: 

PREVIOUS EDITIONS MAY BE USED INTERNALLY 
UNT.IL EXHAUSTED 

FOR OFFICIAL USE ONLY tll'/1/·.\· "·' r., IS 1-:,·n Rl:/JI 

SF 

PAGE NO. 



BADGER AAP 
EXHIBIT I-U ENVIRONMENTAL ASSESSMENT 

FOR OFFICIAL use ONL V /It'll/:.\',,,, r., IS l:,\'rl:'/ffl)J 

1. COMPONENT Z. DATE 

FY 19-11MILITARY CONSTRUCTION PROJECT DATA 
ARMY 

l. INSTALLATION ANO LOCATION 

Btd9ec Armr Ammunition Pl1nt 

4 · PROJECT TITLE Hob·i I CROUP l 
Hoderni11tion 
Hnn1n:u.1 r 7 r 1.,,., .. ., "'"'''Cl r i,:n , 

5. PROGRAM ELEMENT 6, CATEGORY CODE 7. PROJECT NUMBER 8. PROJECT COST (SOOOI 

rRIHARY FACILITY 
CONSTRUCTION 

SUPPORTINC FACILITY 

SUBTOTAL 

. , . , " 
ITEM 

CONTINCENCY PERCENT Cl0.00~) 
TOTAL CONTRACT COST 

9. COST ESTIMATES 

f 

SUP£RVISION INSP, OHEAD ( S.00~) 
TOTAL REQUEST 
ruc:-ra r r rn .,,,tr, owr.-)J"l"_n"l"ur.-11 a PPl1nP 

10. DESCRIPTION OF PR0POS€0 COHSTRUCTION 

U/M QUANTITY 

LS 

UNIT 
COST 

COST 
1S0001 

INSTALL POLLUTION ABATEHENT ON FOUR <4> 100,000 /HR. COAL FIRED BOILERS AT 
POVERHOUSE NO. 2, BLOC. &SJI. THIS VILL INCLUDE 4 SCRUBBERS, 4 FANS, 4 NF.V 
STACXS AND ASSOCIATED DUC1VORX AND EOUIPNENT. 

11. REQUIREHENT: NB ADEQUATE: 11B SUBSTD: 

PREVIOUS EDITIONS MAY BE USED INTERNAL!. V 
UNTIi. EXHAUSTED 

FOR OFFICIAL use ONLY t h'/11 .\ J) Ir., IS I·\' f'/'10:IJ/ 

HS 

PAGE NO. 



EXHIBIT II-A 
ENVIRONMENTAL PROJECTS 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

Facility: GSA Inventory No.: WI-2138-20054 

Name: Badger Army Ammunition Plant 
Address: Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, Industrial Engineer 

AV 825-3660/(608)356-5525 

Project: Project No.: TB-E-81-01 

Title: Develop Methods for Treatment and Disposal of Pollutant Contaminated 
Sludge/Sediment Deposits 

Scope of Work: 

l. Background: (Why work is required - specific need, regulations, etc.} 

During the production of single base and double base propellants, areas that 
received contaminated process waters now contain accumulated sediments ~nd 
sludges which need to be treated and safely disposed of. 

A number of the raw materials used in the manufacture of propellants at 
Badger AAP are listed as hazardous or toxic, and/or conventional contaminants. 
Continued leaching and washing action by surface waters could move any con
taminants present into the groundwater system. Nitrate levels exceeding 
10 ppm have been detected in one of the monitoring wells in this area. 

Project is required to comply with Wisconsin Administrative orders or permit 
conditions. 

2. Statement of Work to be performed: (Specific tasks to be performed and 
the type and quality of workmanship) 

SW-1: Select and mark all sampling sites. 

SW-2: Determine the level of contamination by an in-depth soil sampling and 
analysis program. 

SW-3: Conduct a literature search for a review on the "State of the Art" 
in sediment and sludge disposal technology. 

SW-4: Select potential disposal methods for preliminary bench scale 
investigations. 



BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

3. Estimated schedule to perform work - tasks by months required: 

Literature Search 
Laboratory Test 
Disposal Method Selection 
Disposal Method Investigation 
Final Report 

- Three months 
- Three months 
- Three months 
- Twelve months 
- Three months 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how) 

Acceptance of this project will be based on review and acceptance by the 
technical representative on behalf of the contracting officer. 

5. Estimated overall project life: (One- or two-year funding) 

Two year project funding will be required. 



EXHIBIT II-B 
ENVIRONMENTAL PROJECTS 

BADGER AAP 
ENVIRONMENTAL ASSESSMENl 

Facility: GSA Inventory No.: WI-2138-20054 

Name: Badger Army Ammunition Plant 
Address:. Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, Industrial Engineer 

AV 825-3660/(608)356-5525 

Project: Project No.: TBW-E-80-2A 

Title: Divert Storm WAter at Badger AAP to Off-Plant Drainage Systems: 
Part I - Preliminary Concept Design 

Scope of Work: 

1. Background: (Why work is required - specific need, regulations, etc.) 

Stormwater generated within BAAP's boundaries is collected and discharged through 
the General Purpose Sewer. The amount of this "clear water" entering the sewers 
must be minimized in order to allow proper treatment of the industrial waste
water. The General Purpose Sewer effluent must comply with provisions of the 
Federal Clean Water Act (PL 92-500) and with the State of Wisconsin WPDES permit. 

2. Statement of Work to be performed: (Specific tasks to be performed and 
the type and quali~y of workmanship) 

This project phase involves the preliminary survey and conceptual engineering 
design of the drainage channels within BAAP 1 s boundaries and to develop the basis 
for a detailed design of diversion systems and a ROM cost estimate for the 
actual construction phase. This preliminary concept will be presented to the 
Wisconsin Department of Natural Resources for their review and/or approval and 
to initiate the first phase of necessary premit application. 
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Estimated schedule to perform work - tasks by months required: 

Conduct on-Site Survey 
Develop Preliminary Project Plans 
Review Available Soil Borings 
Preliminary Design & Report 

- One month 
- One month 
- One month 
- Two and one-half months 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how) 

This project will be conducted and administered by Olin Corporation Project 
Engineers. The preliminary and final reports will be accepted by Olin and 
COR Staff personnel. 

5. Estimated overall project life: (One- or two-year funding) 

This project will require one year project funding. 



EXHIBIT II-C 
ENVIRONMENTAL PROJECTS 

BADGER AAP 
ENVIRONMENTAL ASSESSMENl 

Facility: GSA Inventory No.: WI-2138-20054 

Name: Badger Army Ammunition Plant 
Address: Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, Industrial Engineer 

AV 825-3660/(608)356-5525 

Project: Project No.: TBTW-E-82-08 

Title: Evaluate Treatment Technology to Remove Phthalate Esters and Amines 
from Wastewater Streams 

Scope of Work: 

1. Background: (Why work is required - specific need, regulations, etc.) 

During production of Single Base and Double Base propellants, areas that 
received contaminated process water now contain accumulated sediments/ 
sludges which need to be removed for treatment and/or disposal. The sedi
ments/sludges may contain significant levels of toxic or hazardous phthalate 
esters and/or amines that were present in the plant wastewater during pro
duction periods that will continue to be leached into the groundwater of 
the State if the contaminated soil is not removed. The removal and proper 
disposal of contaminated sediment/sludges would prevent continued leaching 
into the subsoils, and permit lining of drainage ditches and sedimentation 
ponds prior to plant operation if reactivation is required. Treatment of 
wastewaters to remove the phthalates esters and amines during future pro
duction periods is essential to prevent contamination of the waters of the 
State of Wisconsin. The project is required to comply with Wisconsin 

Administrative orders or permit conditions. 

2. Statement of Work to be perfo~med: (Specific tasks to be performed and 
the type and quality of workmanship) 

The study would consist of: 

SW-1: A literature search of disposal technology. 

SW-2: Direct coord1nation with vendors to review installed and ongo1ng 
systems. 

SW-3: Bench scale evaluation of a system adaptable to BAAP's pollutants. 

SW-4: Write a final report. 
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3. Estimated schedule to perform work - tasks by months required: 

Literature Search 
Vendor Coordination 
Procurement Bench Scale 

Equipment 
Lab evaluation 
Final Report 

- Two months 
- Three months 

- Three months 
- Thirteen months 
- Three months 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how) 

Acceptance of this project will be based on review and acceptance by the 
technical representative on behalf of the contracting officer. 

5. Estimated overall project Hfe: (One- or two-year funding} 

The project will require two years of funding. 



EXHIBIT II-0 
ENVIRONMENTAL PROJECTS 

~~ 
ENVIRONMENTAL ASSESSMENT 

Facility: GSA Inventory No.: WI-2138-20054 

Name: Badger Army Ammunition Plant 
Address: Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, Industrial Engineer 

AV 825-3660/(608}356-5525 

Project: Project No: TBW-E-83-05 

Title: Diversion of Off-Site Generated Storm Water from the Thermal Treatment 
(Open Burning) Sites at the Burning Grounds 

Scope of Work: 

1. Background: (Why work is required - specific need, regulations, etc.) 

Storm water generated off-site flows across the Thermal Treatment sites at 
the Explosives and Propellant Burning Grounds dissolving soluble components 
from residuals remaining after treatment. The flow continues off-site 
and percolates into the ground and potentially may contaminate the ground
waters of the State of Wisconsin. 

Both the Resource Conservation and Recovery Act (PL 95-580), and the State 
of Wisconsin Statutes Section 144.76(7)(c) and NR 181.44(10)(j)Jk),(1) and 
(m) specify that "diversion structure shall be constructed such that sur
face water run-on .. will be prevented from entering the site or facility". 

2. Statement of Work to be performed: (Specific tasks to be performed and 
the type and quality of workmanship) 

SW-1: The Subcontractor shall prepare an engineering analysis including 
a water balance to determine the worst condition flow situation and 
prepare a written report complete with topographic drawings of work 
to be performed in SW-2. 

SW-2: The Subcontractor shall construct diversion ditches along the up
hill slopes of the Burning Grounds to intercept storm generated 
surface water and drain the collected water to existing open 
fields below the treatment site. 

SW-3: The Subcontractor shall uniformly smooth grade, fill, and compact 
all areas covered by this project and replace topsoil to a minimum 
depth of four inches. Before reseeding the disturbed areas, the 
topsoil shall be thoroughly tilled to a depth of three inches. The 
disturbed and reworked areas shall be reseeded with drill seeding 
equipment designed to fertilize and seed winter rye and grass seed 
on one pass. Mulching materials may be applied at the discretion 
of the Subcontractor to ensure seeding success and to minimize 
erosion. · 
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2. SW-4: After completing the final grading and seeding, the Subcontractor 
shall remove all of his equipment and materials and restore the 
area to the general state of condition that existed before the 
start of the work. The Subcontractor shall maintain the area for 
a epriod of one year after seeding, during which time he shall 
restore crop eroded areas promptly and ressed in case of seeding 
failure. 

SW-5: The Subcontractor shall prepare a Final Report complete with 
"As-Build" drawings of the work performed. 

3. Estimated schedule to perform work - tasks by months required: 

Preliminary engineering 
Prepare subcontract specifications 
Request for quotations 
Evaluate quotations 
Award subcontract 
Subcontractor mobilization 
Subcontractor on-site work 
Subcontractor Final Report 
BAAP review & acceptance of 

Final Report 

ELAPSED TIME 

- One month 
- One month 
- Two months 
- Two weeks 
- One month 
- Two weeks 
- Two months 
- Two months 

- Two months 

- Twelve months 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how) 

All work shall be inspected on a daily basis by Olin's assigned Project 
Engineer who shall maintain a daily log of progress and shall make 
necessary corrections and/or adjustments to the Subcontract as indicated 
by the daily inspections. 

All work shall be done in a manner consistent with good workmanship and 
technical expertise of the Engineering and Construction profession. 

5. Estimated overall project life: (One- or two-year funding) 

Project work can be completed within two years of funding. 



EXHIBIT II-E 
ENVIRONMENTAL PROJECTS 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

Facility: GSA Inventory No.: WI-2138-20054 

Name: Badger Army Armnunition Plant 
Address: Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, Industrial Engineer 

AV 825-3660/(608)356-5525 

Project: Project No.: TBW-E-82-04 

Title: Removal of Accumulated Sludge and Neutralized Acid from the Pond Near 
the New Acid Complex 

Scope of Work: 

1. Background: (Why work is required - specific need, regulations, etc.) 

During the Startup and Proveout of the various acid production facilities 
in the New Acid Area, acidic wastes and spills were neutralized and stored 
in this unlined pond. The high nitrate and sulfate-laden wastes are 
leaching into the subsurface· soil and reaching the groundwaters of the 
State of Wisconsin. Wisconsin Administrative Code NR 180 and 181 prohibit 
contamination of the groundwaters by hazardous wastes. Removal of this 
localized site of accumulated neutralized acids and sludges is required 
to prevent further contamination of the groundwaters of the state. The 
wastes can then be landspread in other areas of the plant where vegetation 
can make use of the chemicals present. 

2. Statement of Work to be performed: (Specific tasks to be performed 
and the type and quality of workmanship) 

SW-1: The Subcontractor shall prepare and submit detailed before, during, 
and after topographic drawings of the wastewater pond and surround
ing areas. Photographs (8" x 10") shall also be prepared of the 
subject area. These photographs shall be of such professional 
quality as to protray the actual restoration work that occurred. 

SW-2: The Subcontractor shall excavate the dikes and accumulated sludge 
from the New Acid Complex Wastewater Pond to a depth of three (3) 
feet and landspread it in a designated area at a rate such that 
deposition of the sludge shall not exceed 150 pounds of N03-N per 
acre equivalent. Actual soil equivalent shall be specified by 
the U.S. Army Environmental Hygiene Agency (USAEHA) and/or the 
Wisconsin Department of Natural Resources (WDNR). 

SW-3: The Subcontractor sha 11 restore the topography of the area to 
its original status prior to the formation of the wastewater pond 
and its demolition as part of this subcontract. The restoration• 
shall include back filling the area with available clay-type sub
soils, compa~tion• of the back-filled _area to 90% vector, covering 
the site with light (8-inches) of compacted topsoil, and finish-
graded to existing topography · 

SW-4: The Subcontractor shall reseed the restored area, using grass seed 
mix equivalent to Wisconsin Highway Department Mix No. 3, and a 
cover crop of winter rye to orotect the seedina pffort. 
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3. Estimated schedule to perform work - tasks by months required: 

Prepare Subcontract Sp~cifications 
Request quotations 
Evaluate quotations 
Award Subcontract 
Subcontractor mobilization 
Subcontractor on-site work - demolition 
Subcontractor on-site work - restoration 

Subtotal - Elapsed time 

- One month 
- One month 
- Two weeks 
- One month 
- Two weeks 
- Two weeks 
- Two weeks 

- Five months 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how) 

All work shall be inspected on a daily basis by Olin's assigned Project 
Engineer who shall maintain a daily log of progress and make corrections 
and/or adjustments to the subcontract as needed as a result of field 
inspections and soil sampling. 

The Project Engineer shall issue a Final Report covering the work done 
complete with before and after drawings and photographs. 

5. Estimated overall project life: 

Project work can be completed within one year of funding. 



EXHIBIT II-F 
ENVIRONMENTAL PROJECTS 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

Facility: GSA Inventory No.: WI-2138-20054 

Name: Badger Army Ammunition Plant 
Address: Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, Industrial Engineer 

AV 825-3660/(608)356-5525 

Project: Project No.: · TB-E-81-02 

Title: BALL POWDER Wastewater Pollution Abatement Study 

Scope of Work: 

1. Background: (Why work is required - specific need, regulations, etc.) 
Phthalate esters are listed on the Toxic Pollutant List included in PL 92-500 
under Part 307. Di-n-butyl phthalate (DBP), ~ phthalate ester, is used in 
the manufacture of BALL POWDER. Diphenylamine, utilized as a stabilizer in 
BALL POWDER, is toxic to aquatic organisms and reacts with degradation pro
ducts of nitrate ester explosives to form N-Nitrosodiphenlyamine. The U.S. 
Environmental Protection Agency has designated N-Nitrosodiphenylamine a 
priority pollutant and is setting limits on the discharge levels permitted 
for these pollutants in wastewater, sludge, landfill leachate, etc. The 
contaminated wastewater stream generated in the production of BALL POWDER 
would contain these pollutants plus ethyl acetate, sodium sulfate, animal 
protein, nitroglycerin, and possibly dinitrotoluene. The Clean Water Act 
requires the application of the best available, economically achievable 
technology (BAT), which furthers the national goal of zero discharge of 
pollutants. 

2. Statement of Work to be performed: (Specific tasks to be performed and 
the type and quality of workmanship) 

This project will consist of the following tasks to be completed in a two 
year period beginning with receipt of funding. -

a. A detailed review of related studies and surveys to characterize treat
ability of propellant waste streams conducted at Badger or other pro
pellant processing plants will be completed to utilize any available 
data applicable to this study. 

b. Characterize the BALL POWDER processing effluent to identify and deter
mine specific concentration of individual propellant additives. 

c. Determine effluent guidelines from current regulatory requirements. 

d. Identify candidate treatment/recovery methodologies for potential test
ing by review of known biotreatment and physical/chemical processes~ 
i.e., activated sludge, sedimentation, air stripping, ultraffltration, 
reverse osmosis, ion exchange, activated carbon adsorption, polymeric 
resin adsorption, ozone oxidation, anaerobic/aerobi~ rotating biological 
contactor, biological denitrification. 
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2. Continued 

e. Select from task (d) the treatment systems for bench scale evaluations. 

f. Design, procure, install bench scale aparatus and conduct test program 
to evaluate selected technology. 

g. From results of task (f) select technologies for pilot scale evaluation. 

h. Design and construct selected pilot scale treatment facilities for 
evaluation of treatment/recovery methodologies and efficiencies. 

i. Conduct pilot scale testing to assess viability and optimum operating 
conditions for the prototype facilities. 

j. Perform economic feasibility analysis on those systems that functioned 
successfully. 

k. Perform a hazard analysis on systems selected in task (j). 

3. Estimated schedule to perform work - tasks by months required: 

a. Characterize Effluent and Select Candidate Treatment/ 
Recovery Methodologies 
(1) Literature Search 
(2) Effluent Characterization 
(3) Identify Candidate Methodologies 
(4) Develop Bench Scale Test and Evaluation Plan 

b. Bench Scale Evaluations of Selected Treatment/ 
Recovery Methodologies 
(1) Design, Procure and Install Bench Scale Test Apparatus 
(2) Conduct Bench Scale Tests 
(3) Select Technologies for Pilot Plant Scale Evaluation 
(4) Conduct Safety Site Submission and Hazard Analysis 

c. Pilot Scale Evaluation of Selected Treatment/Recovery 
Technologies 
(1) Design, Procure and Install Pilot Scale Equipment 
(2) Operate Pilot Plant 
(3) Evaluate Treatment/Recovery Technologies and 

Economic Analysis 
(4) Final Report and Recommendations 

4 months 

14 months 

18 months 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how) 
Acceptance of this project will be based on review and acceptance by the 
technical representative on behalf of the contracting officer. 

5. Estimated overall project life: (One- or two-year funding) 
Project work can be completed in three years. 



EXHIBIT II-G 
ENVIRONMENTAL PROJECTS 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

Facility: GSA Inventory No.: WI-2138-20054 

Name: Badger Army Ammunition Plant 
Address: Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, Industrial Engineer 

AV 825-3660/(608)356-5525 

Project: Project No.: TBTW-E-82-07 

Title: Conduct a Study for Monitoring ONT, DPA, Phthalate Esters and Nitroso
amines in Wastewater Streams 

Scope of Work: 

1. Background: (Why work is required - specific need, regulations, etc.) 

Phth~late· esters are listed on the Toxic Pollutant List included in PL 92-500 
under Part 307. Di-n-butyl phthalate (DBP), a phthalate ester, is used in 
the manufacture of BALL POWDER. Diphenylamine, utilized as a stabilizer in 
BALL POWDER, is toxic to aquatic organisms and reacts with degradation pro
ducts of nitrate ester explosives to.form n-n1trosodiphenlyamine. The U.S. 
Environmental Protection Agency has designated n-nitrosodiphenylamine a 
priority pollutant and is setting limits on the discharge levels permitted 
for these pollutants in wastewater, sludge, landfill leachate, etc. The 
ability to quantitatively measure the level of these pollutants is required 
to permit the application of the most economical treatment technology while 
assuring compliance with applicable discharge permit limits. The discharge 
of propellant production wastewater may be prohibited by the State of 
Wisconsin unless pollutant levels can be continuously monitored. 

2. Statement of Work to be performed: (Specific tasks to be performed and 
the type and quality of workmanship) 

SW-1: Conduct a survey of monitoring technologies. 

SW-2: Select small dedicated sensors for lab evaluations. 

SW-3: Conduct Laboratory Studies to evaluate candidate monitoring systems. 

SW-4: Write Final Report. 
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3. Estimated schedule to perform work - tasks by months required: 

Literature search 
Select and procure equipment 
Conduct laboratory studies 
Write Final Report 

- Two months 
- Three months 
- Ten-sixteen months 
- Three months 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how) 

Acceptance of this project will be based on review and acceptance by the 
technical representative on behalf of the contracting officer. 

5. Estimated overall project life: (One- or two-year funding) 

The project will require two year funding. 



EXHIBIT II-H 
ENVIRONMENTAL PROJECTS 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

Facility: GSA Inventory No.: WI-2138-20054 

Name: Badger Army Ammunition Plant 
Address: Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, Industrial Engineer 

AV 825-3660/(608)356-5525 

Project: Project No.: TBA-E-83-03 

Title: Scrubbing of Nitroglycerin Vapors 

Scope of Work: 

l. Background: (Why work is required - specific need, regulations, etc.) 

The Sweetie Barrel operation emits vapors that contain nitroglycerin (NG) and 
iso-propyl alcohol (IPA) in concentrations that are not environmentally accept· 
able especially in light of the more restrictive OSHA and Clean Air Act regula· 
tions. Also as far as safety is concerned, NG condenses in low spots and IPA 
is static sensitive, so there is a potential for explosion. Therefore, in ordc 
to reactivate this operation in compliance with all applicable regulations, a 
study is needed to find out the best method to control or eliminate NG and IPA 
vapors from the exhaust stream. 

2. Statement of Work to be·performed: (Specific tasks to be performed and 
the type and quality of workmanship) 

SW-1: Design and procure a bench scale scrubbing unit that will not only conti 
eliminate NG and IPA vapors, but also separate these from each other. 

SW-2: Find a scrubbing medium or media that will adsorb one or the other (i.e. 
either NG or IPA) but not both, and evaluate the effectiveness. 

SW-3: Evaluate methods to dispose of the separate waste streams in an environ
mentally acceptable manner or possibly even to reuse/recycle the collect 
NG or IPA. 

SW-4: Prepare Final Report 

The effectiveness of the scrubbing operation can be judged through emission 
measurements or material balance equations. 
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3. Estimated schedule to perform work - tasks by months required: 

Equipment Procurement - Eight months 
Laboratory Study - Seven months 
Final Report - Three months 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how) 

Acceptance of this project will be based on review and acceptance by the 
technical representative on behalf of the contracting officer. 

5. Estimated overall project life: (One- or two-year funding) 

This project will require two year funding. 



EXHIBIT II-I 
ENVIRONMENTAL PROJECTS 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

Facility: GSA Inventory No.: WI-2138-20054 

Name: Badger Army Ammunition Plant 
Address: Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, .Industrial Engineer 

AV 825-3660/(608)356-5525 

Project: 

Title: 

Project No.: TBW-E-82~11 

Design a Water Reuse/Recycling System to Implement Point Source Engineering 
Study Recommendations in the Nitrocellulose Area 

Scope of Work: 

1. Background: (Why work is required - specific need, regulations, etc.) 

The nitrocellulose area now consumes 19.7 MGD w~en operating at full capacity. 
Water consumption can be reduced by 9.8 MGD by recirculating non-contact cooling 
water in the nitrating area; recirculating pump water in the beater, poacher and 
blender operation; and making process changes in the acid neutralization pro
cedure and the boiling tub process. 

The Clean Water Act requires the application of the best available, economically 
achievable technology (BAT) which furthers the national goal of zero discharge. 

- The Federal Water Pollution Control Act Amendment of 1972 directs the country 
into a national goal "that the discharge of pollutants into navigable waters 
be eliminated." In addition, EPA Region V and the Wisconsin ONR have imposed 
on BAAP discharge limit guidelines for biological oxygen demand (BOD), sus
pended solids (SS), dissolved solids (DS), and dissolved oxygen (DO). The 
toxic priority pollutants list issued by the EPA could impose stringent dis
charge limitations. 

2. Statement of Work to be performed: (Specific tasks to be performed and 
the type and quality of workmanship) 

l. Perform a preliminary design for reuse of non-contact cooling requirements. 

2. Prepare preliminary design of process water system to utilize cooling water. 

3. Prepare preliminary design of acid neutralization water reuse system. 

4. Prepare a concept design package for a water recycle/reuse system for the 
nitrocellulose areas. 
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3. Estimated schedule to perform work - tasks by months required: 

Task 1 
Task 2 
Task 3 
Task 4 

Three months 
- Three months 
- Three months 
- Three months 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how} 
Acceptance of this project will be based on review and acceptance by the 
technical representative on behalf of the contracting officer. 

5. Estimated overall project life: (One- or two-year funding} 

One year project funding will be required. 



EXHIBIT II-J 
ENVIRONMENTAL PROJECTS 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

Facility: GSA Inventory No.: WI-2138-20054 

Name: Badger Army Ammunition Plant 
Address~ Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, Industrial Engineer 

AV 825-3660/(608)356-5525 

Project: 

Title: 

Project No.: TBW-E-82-10 

Design a Water Reuse/Recycling System to Implement Point Source 
Engineering Study Recommendations in the BALL POWDER Area 

Scope of Work: 

1. Background: (Why work is required - specific need, regulations, etc.) 

Preliminary results from the Point Source Project indicate that the amount of 
wastewater can be reduced from 3.72 MGD to 0.31 MGD at full capacity when new 
nitrocellulose is used in the feedstock. This reduction would be recirculating 
propellant pumping water, recirculating propellant screening spray water, and 
by improved propellant washing equipment. 

The Clean Water Act requires the application of the best available economically 
achievable technology (BAT) which furthers the _national goal of zero discharge 
of pollutants. 
The Federal Water Pollution Control Act Amendment of 1972 directs the country 
into a national goal "that the discharge of pollutants into navigable waters be 
eliminated.'' In addition, EPA·Region V ~nd the Wisconsin DNR have imposed on 
BAAP discharge limit guidelines for biological oxygen demand (BOD), suspended 
solids (SS), dissolved solids (OS), and dissolved oxygen (DO). The toxic priority 
pollutants list issued by the EPA could impose stringent discharge limitations. 

2. Statement of Work to be performed: (Specific tasks to -be performed and 
the type and quality of workmanship) 

Prepare a preliminary design package for reuse of non-contact cooling water 
requirements. 

Prepare design package for water reuse throughout area. 

Prepare design package for removal of organics and sulfate from effluent water 
and to develop reuse/recycle characteristics. 

Prepare final concept design package for water reuse/recycle in the BALL 
POWDER Area. 
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3. Estimated schedule to perform work - tasks by months required: 

This is a single task project requiring twelve months. 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how) 

Acceptance of this project will be based on review and acceptance by the 
technical representative on behalf of the contracting officer. 

5. Estimated overall project life: (One- or two-year funding) 

One year project funding is required. 



BADGER AAP 
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ENVIRONMENTAL PROJECTS 

ENVIRONMENTAL ASSESSMENT 

Facility: GSA Inventory No.: WI-2138-20054 

Name: Badger Army Ammunition Plant 
Address: Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, Industrial Engineer 

AV 825-3660/(608)356-5525 

Project: Project No.: TBW-E-82-09 

Title: Design a Water Reuse/Recycling Sys.tern to Implement the Point Source 
Engineering Studies in the Single Base Manufacturing Areas 

Scope of Work: 

1. Background: (Why work is required - specific need, regulations, etc.) 

Preliminary results from the Point Source project indicate that approximately 
120,000 GPO of process water can be recycled by utilizing a closed recircu
lation system for the required spray water and propellant flushing operations. 
One pass cooling water consumption could be reduced by approximately eight 
million GPO by installing on-site cooling tower systems. This is based on a 
1.0 million pound/month Single Base production sc~edule. By reducing the 
quantity of wastewater discharged, those discharges that are required can 
be more effectively and economically treated. 
The Clean Water Act requires the application of the best available economically 
achievable technology (BAT) which furthers the national goal of zero discharge 
of pollutants. The Federal Water Pollution Control Act Amendment of 1972 
directs the country into a national goal "that the discharge of pollutants into 
navigable waters be eliminated." In addition, EPA Region V and the Wisconsin 
DNR have imposed on BAAP discharge limit guidelines for biological oxygen demand 
(BOD), suspended solids (SS), dissolved solids (OS), and dissolved oxygen (DO). The 
toxic priority pollutants list issued by the EPA could impose stringent dischar~ 
limitations. 

2. Statement of Work to be performed: (Specific tasks to be performed and 
the type and quality of workmanship) 

l. Prepare preliminary design for reuse/recycle of non-contact cooling 
water equipment. 

2. Prepare preliminary design of process cooling water cooling system. 

3. Prepare preliminary design of system for reclaim/recycle/reuse of 
water-dry system water. 

4. Prepare concept design for implementation of water reuse/recycle system. 
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3. Estimated schedule to perform work - tasks by months required: 

Engineering - Process water recycling system at six months. 

Engineering - Cooling water recycle system at six months. 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how) 

Acceptance of this project will be based on review and acceptance by the 
technical representative on behalf of the contra~ting officer. 

5. Estimated overall project life: (One- or two-year funding) 

One year project funding will be required. 



EXHIBIT I I-L 
ENVIRONMENTAL PROJECTS 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

Facility: GSA Inventory No.: Wl-2138-20054 

Name: Badger Army Ammunition Plant 
Address: Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, Industrial Engineer 

AV 825-3660/(608)356-5525 

Project: 

Title: 

Project No.: TBW-E-82-12 

Design a Water Reuse/Recycling System to Implement Point Sour~e 
Engineering Study Recommendations in the Old Acid Complex 

Scope of Work: 

1. Background: (Why work is required - specific need, regulations, etc.) 

Approximately 10.7 MGD of wastewater is generated in the Old Acid Area, with 
10.4 MGD of this wastewater stream coming from non-contact cooling water. 
The cooling water can be cooled and recirculated or used as adsorption water. 

The Clean Water Act requires the application of the best avai'lable, economicall 
achievable, technology (BAT) which furthers the national goal of zero discharg 
of pollutants. The State of Wisconsin WPDES permit limits the level of 
pollutants to Primary and Secondary Drinking Water Standards. 
The Federal Water Pollution Control Att Amendment of 1972 directs the country 
into a national goal "that the discharge of pollutants into navigable waters b 
eliminated." In addition, EPA Region V and the Wisconsin DNR have imposed on 
BAAP discharge limit guidelines for biological oxygen demand (BOD), suspended 
solids (SS), dissolved solids (OS), and dissolved oxygen (DO). The toxic priorit_, 
pollutants list issued by the EPA could impose stringent discharge limitations 

2. Statement of Work to be performed: (Specific tasks to be performed and 
the type and quality of workmanship) 

l. Perform preliminary design of non-contact cooling equipment. 

2. Preliminary design of cooling water cooling system. 

3. Preliminary design of system to use cooling water as adsorption water. 

4. Concept design package of water recycle/reuse throughout the acid area. 



BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

3. Estimated schedule to perform work - tasks by months required: 

Task 1 - Three months 
Task 2 - Three months 
Task 3 - Three months 
Task 4 - Three months 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how) 

Acceptance of this project will be based on review and acceptance oy the 
technical representative on behalf of the contracting officer. 

5. Estimated overall project life: (One- or two-year funding) 

One year of project funding will be required. 



EXHIBIT I I-M 
ENVIRONMENTAL PROJECTS 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

Facility: GSA Inventory No.: WI-2138-20054 

Name: Badger Army Ammunition Plant 
Address: Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, Industrial Engineer 

AV 825-3660/(608)356-5525 

Project: 

Title: 

Project No.: TBW-E-82-01 

Installation of Impermeable Membrane on the Ground within the 
Acid Storage Diked Areas 

Scope of Work: 

1. Background: (Why work is required - specific need, regulations, etc.) 

Acid storage tank areas in the New Acid Complex are diked to contain acid 
spills up to and including complete tank rupture. Dike walls are constructed 
mostly of concrete but some are earthen. The ground within diked areas is 
not impermeable and therefore will not prevent migration of hazardous acid 
components into the groundwater. 

Acid storage tank spills have contaminated the soil in diked areas and acid 
migration has resulted in pollution of the groundwater such that primary and 
secondary drinking water standards are exceeded. The State of Wisconsin 
requires that proper construction of the diked areas be implemented prior to 
mobilization to prevent future impact and/or degradation of the ground
waters of the State. 

2. Statement of Work to be performed: {Specific tasks to be performed and 
the type and quality of workmanship) 

The existing earthen diking will be replaced with concrete and the ground 
within the diked areas be similarly covered. The existing drain system, 
consisting of individual tank drain lines leading to·collection sumps located 
below grade, would be used to drain acid spills occurring within the diked 
areas. Existing catch basins located under individua 1 tank outlets would 
be removed and the concrete floor sloped to these drains. The ehader drain 
line would be valved closed except when removing a spill or rain water. The 
acid or rain water drained to existing sumps would be moved with existing 
pumps and piping to storage/neutralization tanks or to the General Purpose 
Sewer in the case of rain water. 

There are eight acid and one caustic soda storage diked areas which require 
modification. 

Account Type 
758 
759 
760 
671 
772 
773 

Spent Acid Store 
Weak Nitric Store 
Semi Con Mix Store 
93% Sulfuric Store 
Oleum Store 
mixed Acid Store 



2. Account 
777 
785 
420-8 

Type 
93% Sulfuric Hold Store 
.NGMA Store 
Caustic Soda Store 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT: 

3. Estimated schedule to perform work - tasks by months required: 

All work will be subcontracted. All construction work can be completed 
in six months with the total project completed within one year of funding. 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how) 

Subcontract work will be administered, supervised, inspected and approved 
by Olin facilities engineering personnel. 

5. Estimated overall project life: (One- or two-year funding) 

One year of funding is required. 



EXHIBIT II-N 
ENVIRONMENTAL PROJECTS 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

Facility: GSA Inventory No.: WI-2138-20054 

Name: Badger Army Anvnunition Plant 
Address: Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, Industrial Engineer 

AV 825-3660/(608)356-5525 

Project: Project No.: TBW-E-83-04 

Title: Upgrade Laboratory Capability for WPDES Water Monitoring Compliance 

Scope of Work: 

l. Batkground: (Why work is required - specific need, regulations, etc.) 

Wastewater from the BALL POWDER, Nitrocellulose, and other production areas 
is discharged to the General Purpose Sewer causing high levels of BOD. 
BAAP's WPOES permit allows a limited amount of BOO discharge and requires 
its monitoring. under rurrent discharge permit conditions. 

The testing for BOD is done on a weekly basis for a 24 hour composite 
sample. This allows six days a week of non-monitored waste discharge. 

2. Statement of Work to be performed: (Specific tasks to be performed and 
the type and quality of workmanship) 

The proposed study would investigate: 

SW-1: The use of a Respirometer®which would monitor BOD levels on a 
continual basis. 

SW-2: Determine whether a Respirometer®should be used a~ Point Source at 
the several manufacturing areas or at the general discharge area. 



3. 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

Estimated schedule to perform work - tasks by months required: 

Procurement 
Study 
Report 

- Two months 
- Four months 
- Two months 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how) 

Acceptance of this project will be based on review and acceptance by the 
technical representative on behalf of the contracting officer. 

5. Estimated overall project life: (One- or two-year funding) 

One year project funding will be required. 



EXHIBIT II-0 
ENVIRONMENTAL PROJECTS 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

Facility: GSA Inventory No.: WI-2138-20054 

Name: Badger Army Ammunition Plant 
Address: Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, Industrial Engineer 

AV 825-3660/(608)356-5525 

Project: 

Title: 

Project No.: TBW-E-83-02 

Develop a Combined Treatment System for the Reduction of Nitrates, 
BOD's and COD's from the Nitrocellulose and BALL POWDER Production 
Areas 

Scope of Work: 

l. Background: (Why work is required - specific need, regulations, etc.) 

Process waste from the Nitrocellulose and BALL POWDER Manufacturing Areas 
are discharged in the General Purpose Sewer, increasing the BOD, COD, 
N03-N, and sulfate pollutants to levels exceeding the WPDES permits. This 
project proposes the reduction of all four pollutants by a combined 
treatment system. As the carbon compounds in the BALL POWDER waste stream 
are consumed in support of the biological denitrification of the nitro
cellulose effluent, the levels of BOD and COD would also be reduced. 

2. Statement of Work to be performed: (Specific tasks to be performed and 
the type and quality of workmanship) 

SW-1: Design and procure an anaerobic and aerobic bench scale digestion 
system. 

SW-2: Evaluate the anaerobic treatment of high level N02 (500-1000 ppm) 
wastewaters. 

SW-3: Evaluate aerobic treatment of colloid and ethyl acetate. 

SW-4: Write Final Report. 



BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

3. Estimated schedule to perform work - tasks by months required: 

Equipment procurement 
Lab evaluation 
Final Report 

- Three months 
- Twelve-eighteen months 
- Three months 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how) 

Acceptance of this project will be based on review and acceptance by the 
technical representative on behalf of the contracting officer. 

5. Estimated overall project life: (One- or two-year funding) 

The study will require two year funding. 



EXHIBIT II-P 

ENVIRONMENTAL PROJECTS 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

Facility: GSA Inventory No.: WI-2138-20054 

Name: Badger Army Ammunition Plant 
Address: Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, Industrial Engineer 

AV 825-3660/(608)356-5525 . 

Project: Project No.: TBH-E-82-13 

Title: Excavate and Reline Existing Nitroglycerin Pond 

Scope of Work: 

l. Background: (Why work is required - specific need, regulations, etc.) 

This project involves cleaning out and lining the existing Nitroglycerin (NG) 
Pond. The permeable sediments accumulated in the bottom of the pond are con
taminated with nitrates and sulfates tbat were present in the wastewater ef
fluents from the NG Manufacturing Facilities during previous production 
periods. These contaminants percolate into the groundwater of the State of 
Wisconsin such that the primary and secondary drinking water standards will 
be exceeded. The work is required to eliminate the percolation of contaminants 
into the groundwater of the State and to meet the expected requirements of the 
Wisconsin Pollutant Discharge Elimination System permit and the Federal Clean 
Water Act. 

2. Statement of Work to be performed: (Specific tasks to be performed and 
the type and quality of workmanship) 

The design and development phase of this project involves detailed drainage 
and subsoil engineering studies and obtaining State approval for the project. 

Construction work on this project involves excavating and properly disposing 
of contaminated soil in the bottom of the pond and lining the pond with an 
acid resistant reinforced polyethylene bottom liner with a foot of sand to 
protect it. The work also involves reshaping the sides of the pond to control 
surface erosion and rebuilding the pond water elevation control structure to 
allow more effective operation of the wastewater treatment system. 



BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

3. Estimated schedule to perform work - tasks by months required: 

Project Bidding Process 2 months 

Development of Final Plans 4 months 

Wisconsin State Approvals 6 months 

Construction Bidding 2 months 

Project Construction 10 months 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how) 

The project will be inspected and administrated by Olin Corporation, 

Project Engineers. Assistance will be required by Olin Administration and 

COR Government staff to support the project during public hearings and State 

approvals. Final project acceptance will be by Badger AAP - COR Industrial 

Engineer. 

5. Estimated overall project life: (One- or two-year funding) 

This project will require two years funding to complete. 

-



EXH 1B IT I 1-Q 

ENVIRONMENTAL PROJECTS 

BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

Facility: GSA Inventory No.: WI-2138-20054 

Name: Badger Army Ammunition Plant 
Address: Baraboo, Wisconsin 53913 
Agnecy Contact: Donald L. Hartmann, Industrial Engineer 

AV 825-3660/(608)356-5525 

Project: Project No.: TBA-E-82-06 

Title: Install Stack Gas Monitoring/Analysis Equipment in Powerhouse No. l 

Scope of Work: 

1. Background: (Why work is required - specific need, regulations, etc.) 

Powerhouse No. l currently burns No. 6 Residual Fuel Oil in its oil-
fired boilers to provide steam for the heating of active accounts through
out Badger AAP. The Clean Air Act (PL 95-95) and Wisconsin Department of 
Natural Resources (WDNR) Air Pollution Control Rules (NR 154/155) require 
that sources of air contamination maintain emissions into the ambient air 
below established limitations and to prevent significant deterioration of 
the ambient air quality. The existing boilers are not equipped with moni
toring equipment with which to monitor emissions (gas flow rate, sulfur 
oxides, nitrogen oxides, and carbon monoxide) from each boiler and from 
combined streams that are discharged into the atmosphere. 

2. Statement of Work to be performed: (Specific tasks to be performed and 
the type and quality of workmanship) 

SW-1: The Subcontractor shall engineer and design an on-site flue-gas 
monitoring/sampling/analytical/and microprocessing system for installation 
in a nine-boiler complex at Badger AAP. Such engineering and design 
shall be in such detail that craftsman skilled in the art will be able to 
read, understand, and to install such equipment and supporting hardware as 
will be required. 

SW-2: The Subcontractor will provide an on-site monitoring/sampling/ 
analytical/and microprocessing equipment for nine oil-fired boilers cap
able of monitoring and receiving flue gas emissions that will meet and/or 
exceed all requirements of federal and state regulations for emission 
monitoring and recording of data. 

SW-3: The Subcontractor shall install, commission, and calibrate all of 
the equipment in Powerhouse No. l specified in SW-2 above. He shall be 
totally responsible for the quality, workmanship, and operational capabil
ity of all equipment supplied and for the installation of said equipment. 
The Subcontractor shall provide for an approved detailed list of equipment 
to be used in the project within 30 days of contract award. Monitoring 
and analytical equipment supplied shall provide instantaneous reading 
accurracy of 0.5% of full-scale and have a resolution capability of 0. 1% 
of full scale. 



BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

2. SW-4: The Subcontractor shall provide a complete package of "As-Built" 
drawings for all elements of the project including all wiring and spool 
drawings as applicable. 

SW-5: The Subcontractor shall provide a detailed technical report covering 
the engineering, procurement, construction, installation, commission, and 
calibration efforts of the project. 

3. Estimated schedule to perform work - tasks bymonths required: 

Preliminary engineering 
Prepare subcontract specifications 
Request for Technical Proposal 
Evaluation of quotation 
Award subcontract 
Subcontractor mobilization 
Subcontractor on-site work, 

construction 
Subcontractor on-site work, 

commissioning 
Subcontractor on-site work, 

Technical Report 
BAAP review of Technical Report 

ELAPSED TIME 

- Two months 
- Two months 
- Two months 
- One month 
- One month 
- Two months 

- Three months 

One month 

- Two month 
- Two months 

- Eighteen months 

4. Inspection/Acceptance Criteria for work completion: (Who, what, and how) 

All work shall be inspected on a daily basis by Olin's assigned Project 
Engineer who shall maintain a daily log of progress and make corrections 
and/or adjustments to the subcontract as needed as a result of field 
inspections. 

All work shall be done in a manner and expertise as specified by the 
applicable Wisconsin Administrative Codes and/or ASME Code Certification. 

5. Estimated overall project life: (One-or two-year funding) 

Project work can be completed within two years of funding. 



Facility: 

EXHIBIT II;-R 

ENVIRONMENTAL PROJECTS 

1' LO--i \ 9 &3 
BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

GSA Inventory No.: WI-2138-20054 

Name: Badger Army Ammunition Plant 
Address: Baraboo, Wisconsin 53913 
Agency Contact: Donald L. Hartmann, Industrial Eniineer 

AV 825-3660/(608)356-5525 

Project: Project No.: TB-E-80-8 

Title: Conduct a Hazardous Materials and Pesticide Management/Control Study 

Scope of Work: 

1. Background: (Why work is required~ specific need, regulations, etc.) 

AR 200-1 [10-6, subparagraph (7)(a)5] provides for special studies to be under· 
taKen to define sources of pollution and develop remedial measures. During 
normal operations and agricultural leasings over the past forty-plus years, 
many potential toxic and/or hazardous chemicals and/or pesticides have been 
used within Badger AAP's boundaries. No accurate records exist as to type or 
quantities that may have found their way into the environment. 

2. Statement of Work to be performed: (Specific tasks to be performed and 
the type and quality of workmanship) 

A systematic soil sampling and analysis study shall be conducted for all areas 
at Badger AAP. This study shall review all materials that may have been used 
in specific areas and a coordinate grid system developed for soil sampling. 

SW-1: A computer program shall be developed to collect, analyze, store, and 
develop environmental management reports, permit renewals, etc., as 
required by various state and federal regulatory agencies and to suppor 
the soil sampling and analysis program. 

SW-2: A systematic review of land use and possible chemicals that could have 
been applied during the time of occupancy by the U.S. Army shall be 
undertaken utilizing a grid control system to identify each area. 

SW-3: Preliminary soil.and monitoring well samples shall be taken from each 
plant area in a systematic manner so as to reflect possible patterns fo 
further studies if potential problems are determined~ Soil .samples 
shall be taken and preserved in an approved manner so as to maintain 
their integrity throughout the analysis/evaluation program. 



BADGER AAP 
ENVIRONMENTAL ASSESSMENT 

2. SW-4: All samples shall be analyzed for those items specified in.the EPA's A 
EP Toxicity Li st and for those materials suspected to be pre.sent as a W 
result of prior plant operations. Significant results shall trigger an 
in-depth soil survey of the affected area to pinpoint the source of the 
po 11 u ti on. 

SW-5: All data generated by the soils sampling survey and laboratory analyses 
shall be compiled by the computer and an in-depth report issued. 

3. Estimated schedule to perform work - tasks by months required: 

Computer program 
Soil sampling grid 
Soil sampling 
Soils Analysis 
Evaluation of data 
Final Report 

- Six months 
- Three months 
- Eighteen months 
- Eighteen months 
- Three months 
- Three months 

4. Inspect ion/Acceptance Criteria for work completion: (Who, what, ,,and how) 

All work shall be accomplished under the direction of Olin's assigned 
Project Engineer who shall evaluate progress and data developed and modify the -
ongoing program in accordance with the results of the study developed at that 
point. 

5. Estimated overall project life: (One- or two-year funding) 

Project work can be completed within two years of funding. 
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outcrops in the vicinity is the late Precambrian Baraboo 
Quartzite. The Baraboo Syncline, which borders BAAP to the 
north is composed almost entirely of quartzite. Precambrian 
granites underlie the site area and are somewhat older than 
the Baraboo Quartzite. Granitic rocks are not exposed at the 
surface but were encountered in plant wells. 

The upper Cambrian Dresbach Group (including the Mt. Simon, 
Eau Claire, and Galesville Formations}, Tunnel City Group, 
Trempeleau Group, and the Ordovician Oneota Formation were 
deposited unconformably on the flanks of the Baraboo Syncline. 
The Mt. Simon and Eau Claire sandstones are not exposed at the 
surface in the area but were encountered at depth beneath the 
plant at several of the plant wells. Based on the plant pro
duction well logs, the combined thickness of the _Eau Claire 
and Mt. Simon sandstones ranges between 105 and 321 feet. 

The Galesville Formation, Tunnel City Group, Trempeleau Group 
and Oneota formations are exposed at the surface as erosional 
remnants to the east, south and west of BAAP and form the 
characteristic highlands of the area south of the Baraboo Hills. 
These formations have not been encountered in deep borings 
within the confines of the BAAP • 

Undifferentiated Cambrian Quartzite Conglomerate was deposited 
along the flanks of the Baraboo Hills and has a limited areal 
extent. The conglomerate outcrops along the northern edge of 
BAAP near the water reservoirs. 

Hydrogeology 

There are two major aquifers underlying BAAP. The upper sand 
and gravel (outwash} aquifer exhibits water table conditions 
throughout the area. In areas where the outwash aquifer is 
thick, well yields over 1,000 gallons per minute can be obtained. 
Plant Well No. 4, the only plant well finished in the outwash 
aquifer, has been pump tested at well over 1,000 gallons per 
minute with little associated drawdown. The underlying sand
stone aquifer is under water table conditions and hydraulically 
connected to the upper sand and gravel aquifer over the majority 
of the site area, except where overlain by relatively impermeable 
glacial till or where shaley members are present in the bedrock. 
In these areas, the sandstone aquifer may be influenced by 
semi-confined conditions. All plant wells (except Well No. 4) 
fully penetrate the sandstone.aquifer. Well capacities of 
production wells at BAAP range between 700 and 1,500 gallons 
per minute. The underlying Precambrian granites and quartzites 
are relatively impermeable and do not constitute an aquifer in 
this area. Due to the low permeability of these rocks, they 
mark the lower limit of groundwater movement. 

10 
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Recharge to the water table aquifer is from infiltration due to 
precipitation·over most of the plant area, except near Lake 
Wisconsin. Before Lake Wisconsin was dammed at Prairie du Sac 
(approximately 2 miles south of Badger), shallow groundwater 
from the upper water table system discharged into the then 
existing Wisconsin River along its entire length. Based on an 
1885 edition of the USGS 15 minute topographic series map of 
the Baraboo Quadrangle, the elevation of the former Wisconsin 
River in the vicinity of BAAP was approximately 745, USGS datum. 
The present spillway elevation at the darn (and the elevation of 
Lake Wisconsin) is maintained at 774.0 USGS datum. Elevated 
lake levels have caused a reversal in groundwater flow direc
tions adjacent to the Lake, with the Lake acting as a recharge 
zone for the adjacent water table aquifer. The reversal of 
groundwater flow directions has caused a linear depression 
(reversal) in the water table surface along the southeastern 
edge of BAAP forcing groundw~ter flow in this area to the south. 
Groundwater discharges directly into the Wisconsin River below 
the darn at Prairie du Sac. 

SUBSOILS 

Introduction 

The subsoils at BAAP consist of unconsolidated, glacially 
derived sediments which were deposited as a result of late 
Pleistocene, Wisconsin Stage Glaciation. Unconsolidated sedi
ments exhibit a thickness of at least 260 feet, as indicated 
by the well log for plant production well No. 2. The sediments 
consist mainly of clean outwash sands and stratified outwash 
sand and gravel with lesser amounts of interbedded glacial 
till. Wind-blown deposits (loess) blanket the majority of 
the area. 

A detailed description of the various soil strata is presented 
in the following sections. Geologic cross-section locations 
are shown on Figure 3-2. Geologic cross-sections based on 
soil borings performed during the present investigation are 
presented in Figures 3-3 through 3-6. The results of the 
in-field permeability testing program are also included on 
the cross-sections. The field data for the permeability tests 
is contained in Appendix G including an explanation of methods 
used to reduce the field data. Soil gradation curves of 
representative samples of the various subsoil units are also 
presented in Appendix G. 

11 
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Physical Properties 

Loesial Deposits - Loess deposits blanket the majority of the 
site, reaching a m.:1x.imwn thickness of 22 feet at Slll8. Tex
turally, the loess is a brown to reddish brown clayey silt, 
some fine sand, trace to little fine gravel {CL, CL-ML). The 
results of three soil gradations and other physical tests of 
the material are presented in Table 3-1. 

At several of the boring locations, the silty deposits graded 
into the underlying sandy soils though at most locations there 
was a distinct change between the loess and underlying sand. 
Sample D0077 obtained at Sll26 is representative of the grada
tional material. The average soil gradation is 5 percent 
gravel, 26 percent sand, 46 percent silt, and 23 percent clay 
with a liquid limit of 33 and plasticity index of 15. 

As previously mentioned, the loesial deposits blanket the site, 
except in the vicinity of the rocket paste area. At Wells Slll9 
and Sll24, the upper loess is absent and appears to have been 
excavated during plant construction activities. 

A thin veneer of topsoil has developed on the loess, as noted 
during several of the borings. The topsoil is generally a 
black to brown clayey silt with a trace of fine to medium sand. 
The topsoil is similar in texture to the underlying loess but 
is organically enriched. It should be noted that the loesial 
silts were not encountered at Well Sll08. Well Sll08 is located 
along a plant access road at the southern end of the settling 
basin. This area appears to have been built up with earth fill 
to facilitate road construction. 

Outwash Deposits - Glacial outwash material is the predominant 
unconsolic1.::i.ted deposit underlying BAAP. The outwash ranges 
from a clean sand to stratified sand and gravel to sandy gravel. 
Clean sand and stratified sand and gravel were differentiated 
on the boring logs based on the presence of gravel and cobbles 
zones within clean outwash sands and further differentiated on 
the basis of laboratory grain size analysis. 

Clean Outwash Sands - The clean outwash sands consist of fine 
to medium sand, trace to little fine to coarse gravel, trace 
to little silt and clay {SP, SP-SM). At Borings Sll23 and 
Sll24, the clean sand appeared to be laminated with thin seams 
of silty sand. The soil testing results of representative 
samples of the clean outwash sands are presented in Table 3-2. 
The soil gradations generally ranged from Oto 10 percent 
gravel, 75 to 98 percent sand, and 2 to 9 percent silt and 
clny (P200 materi~l). The average soil gradation was 3 percent 
gravel, 92 percent sand, and 5 percent silt and clay. 
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Sample Depth Percent 
Well Number { feet) Gravel 

S1109 D0021 5 0 

S1126 D0077 8.5 8 

S1129 D0088 5 6 

Average Gradation 5 

t--' 
0, 

-
TABLE 3-1 

LOESS DEPOSITS 

Percent Percent 
Sand Silt 

18 58 

48 31 

12 48 -

26 46 

-
Percent 

Clay L.L. P.I. uses 

24 33.3 11.6 CL 

13 22.7 9.6 SC 

34 42.8 24.0 CL - -- --

23 32.9 15.1 



Well 

SllOl 
Sll03 
S1103 
Sll03 
Sll06 
Sll06 

S1107 
Sll07 
Sll07 
Sll08 
S1109 

SlllO 
SlllO 
Sllll 
Sllll 
Slll2 

Slll4 
Slll6 
Slll7 
Slll8 
Slll9 
S1119 

Sll2l(b) 
Sll23 
Sll23 
Sll24(b) 
Sll24 

S1125 
Sll26 
Sll27 
Sll27 
S1127 
S1128 

Average 

NOTES: 

Sample 
Number Depth 

D0003 80 
D0004 15 
D0006 50 
D0009 101 
D0014 91 
D0015 116 

D0016 27 
D0017 55 
D0018 77 
D0020 42 
D0022 28 

D0026 49 
D0027 66 
D0030 67 
D0031 101 
D0034 95 

D0037 106 
D0039 95 
D0044 121 
D0047 90 
D0050 29 
D0051 103 

D0058 60 
D0063 29 
D0065 99 
D0069 70 
D0070 100 

D0073 32 
D0079 48 
D0081 28 
D0082 48 
D0083 66 
D0086 56 

Gradation: 

TABLE 3-2 

CLEAN OUTWASH SAND 

Percent Percent 
Grave1(a) Sand{a) 

1 94 
4 90 
0 96 
1 95 
0 97 
2 96 

0 95 
0 96 
0 96 
0 97 
0 94 

10 85 
0 93 
1 92 
0 96 
0 97 

0 97 
5 91 
0 98 
3 95 
0 94 

13 84 

0 91 
10 75 

1 94 
3 91 
7 70 

4 94 
6 92 
0 98 

19 77 
0 96 
0 97 

3 92 

Percent 
P2oo<a> uses 

5 SP-SM 
6 SP-SM 
4 SP 
4 SP 
3 SP 
2 SP 

5 SP-SM 
4 SP 
4 SP 
3 SP 
6 SP-SM 

5 SP-SM 
7 SP-SM 
7 SP-SM 
4 SP 
3 SP 

3 SP 
4 SP 
2 SP 
2 SP 
6 SP-SM 
3 SP 

9 SP-SM 
15 SM 

5 SP-SM 
6 SP-SM 

23 SM 

2 SP 
2 SP 
2 SP 
4 SP 
4 SP 
3 SP 

5 

(a)Percent~ges of gravel, sand and P200 presented in 
this t,1blc were obtained irom the soil gradation 
curv,::_;, /\pi,l·ndix G. 

(b) R0pr. ,,~ ·r tc• c1 . C .,I_ I I . .:., C clean outw.:lsh sand with minoi silt 
L:unir1d Lions. 
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Stratified Outwash - Texturally, the stratified outwash deposits 
can be described as tan to brown, fine to coarse sand inter
bedded with fine to coarse gravel, some sand, little silt and 
clay, occasional cobbles and boulders (SP, SP-SM, SW-SM). 
Coarse gravel and cobble zones ranging in thickness between 
1 and 5 feet were commonly encountered in the stratified 
outwash deposits. For the purposes of this report, coarse 
gravel and cobble zones have been differentiated from boulders 
based on the action of the drill rig while advancing the bore 
hole. In areas 0£ coarse gravel and cobbles, the drill rig 
would typically "chatter" whereas when a boulder was encountered, 
the rig would act as though drilling through consolidated rock. 
At several well locations, substantial water losses occurred in 
coarse gravel zones in stratified outwash material. Reference 
boring logs, Appendix G for depths and locations of water losses. 

The results of laboratory testing of samples of stratified 
outwash deposits are presented in Table 3-3. Soil gradations 
on tested samples resulted in 11 to 47 percent gravel, 48 to 
81 percent sand and 1 to 10 percent silt and clay with an 
average gradation of 23 percent gravel, 70 percent sand, and 
7 percent silt and clay. In thinly stratified soils, the 
gradation will be representative of the interval over which 
the split spoon sample was obtained and will not be repre
sentative of the individual laminae. 

Gravel Outwash - Sandy gravel outwash was encountered at S1119, 
S1128, S1129 and Sll30. The gravelly outwash probably represents 
areas where stratified outwash has been reworked by active 
glacial melt waters which effectively removed a significant 
portion of the sand fraction. Gravel outwash can be texturally 
described as a brown, fine to coarse gravel and some fine to 
coarse sand, little silt and clay (GP-GM). Soil gradation 
analyses were performed on three representative samples of the 
gravel outwash and are presented in Table 3-4. The average 
grain size is 53 percent gravel, 39 percent sand, and 8 percent 
silt and clay. 

Sample 
Well Number Depth 

Sll29 D0089 28 
S1131 D0092 47 
S1132 D0094 48 

Avcraqc Grain Size 

TABLE 3-4 

GRAVEL OUTWASH 

Percent 
Gravel 

53 
51 
55 

53 

20 

Percent 
Sand 

38 
41 
39 

39 

Percent 
P200 

9 
8 
6 

8 

uses 

GP-GM 
GP-GM 
GP-GM 



Sample 
Well Number DeEth 

51101 D0001 23 
Sll0l D0002 49 
SJ106 D0012 42 
Sll06 D0013 51 

Sll09{a) D0023 87 
Slll0 D0025 28 
S1112 D0033 52 
Slll4 D0035 21 
Slll4 D0036 71 

Slll6 D0040 116 
S1117 D0042 28 
Slll7 D004 2 - 69 
Sll20 D0054 69 
Sll20 00055 124 

51121 D0056 28 
S1121{a) D0057 48 
51122 00060 34 
51122 D0061 89 
S1123 00064 69 

S1126 D0078 9 
Sll32{a) D0095 128 
Sll32 D0096 149 

Average Gradation: 

NOTES: {a)Represents 
and gravel 

TABLE 3-3 

STRATIFIED OUTWASH 

Percent Percent 
Gravel Sand 

44 48 
23 70 
14 81 
23 72 

5 92 
12 82 
17 70 
19 73 
47 49 

40 54 
20 76 
40 54 
22 68 
36 58 

14 79 
6 88 

11 79 
22 71 
44 49 

20 72 
0 89 

24 75 

23 70 

sample taken in clean 
layers. 

21 

Percent 
P200 uses 

8 SP-SM 
7 SP-SM 
5 SP-SM 
5 SP-SM 

3 SP 
6 SP-SM 

13 SM 
8 SP-SM 
4 SP 

6 SP-SM 
4 SP 
6 SP-SM 

10 SP-SM 
6 SP-SM 

7 SP-SM 
6 SP-SM 

10 SP-SM 
7 SP-SM 
7 SW-SM 

8 SP-SM 
11 SP-SM 

1 SP 

7 

sand between sand 



• Baildown Test Results for outwash Deposits - The results of the 
baildown permeability testing of wells screened in outwash 
deposits are presented in Table 3-5. As noted in Table 3-5, 
the rate of recovery to static water level in several wells 
was too rapid to accurately measure. Generally speaking, the 
wells would recover from a drawdown of 15 to 25 feet in less 
than 2 minutes. Due to the air pumping methodology utilized 
in baildown tests, accurate pumping rates could not be deter
mined. The maximum recordable permeability of wells screened 
in outwash material approached 8.3 x 10- 3 centimetern per 
second (cm/sec). Measured permeabilities range between 
8.2 x 10- 3 cm/sec to 4.5 x 10- 5 cm/sec, with an average 
permeability of 3.5 x 10- 3 cm/sec. 

No attempt has been made to differentiate between wells screened 
in different types of outwash. The major controlling factor on 
permeability is the percent of silt and clay (matrix) not the 
amount of sand versus gravel. Since the soil gradations for 
the various types of outwash indicate similar P200 (silt and 
clay) contents, it is assumed permeabilities are similar between 
the various outwash deposits. It is expected that the permea
bility in coarse layers is greater than the permeability in 
finer layers of stratified deposits. 

Glacial Till - Two categories of glacial till were encountered 
during the subsurface exploration programs: 1) sandy till 
and 2) clayey till. The sandy till is a tan to brown, fine 
to ~oarse sand, little to some silt and clay, little to some 
gravel, occasional cobbles and boulders (SM). The clayey till 
can be described as a tan to brown clayey silty sand, little 
to some gravel (SC). The results of the soil testing of samples 
of glacial till indicate an average gradation of the sandy till 
of 14 percent gravel, 68 percent sand, and 18 percent P200 
material (Table 3-6). A sample of clayey till from S1111 
indicates a soil gradation of 10 percent gravel, 45 percent 
sand, and 45 percent P200 material with a liquid limit of 
25.9 and a plasticity index of 9.0. The high plasticity index 
indicates a significant portion of the P200 fraction is clay. 

Three wells at BAAP are screened in sandy till material; S1124, 
S1125 and S1128. Measured permeabilities were 3.5 x 10- 5 cm/sec, 
1.4 x 10- 2 cm/sec and 7.3 x 10- 4 cm/sec at S1124, S1125 and 
S1128, respectively. Wells S1124 and S1128 appear to display 
typical permeabilities for sandy till. The reason for the high 
permeability at S1125 is not clear at this time. There were no 
wells screened in the clayey till. The estimated permeability 
of the clayey till is 10-s to 10- 7 cm/sec. 

Deep Silt - At Sll22 and S1126, a silt layer was encountered 
at 127 and 109 feet, respectively. In comparison to the other 
soil groups encountcreJ ilt the site, the deep silt is a minor 
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Well 
Number 

S1101 
Sll02 
Sll03 
S1104 
Sll05 

S1106 
S1107 
S1108 
Sll09 
S1110 

S1111 
Slll2 
S1113 
Slll4 
Slll5 

S1116 
Slll 7 
S1118 
Slll9 
S1120 

NOTES: 

TABLE 3-5 

SUMMARY OF BAILDOWN PERMEABILITY TESTS 

Coefficient of Coefficient of 
Permeability Geologic Well Permeability Geologic 

(cm/sec) Unit Number (cm/sec) Unit 

2.5 X 10-4 Outwash S1121 4. 4 X 10-3 Outwash 
3.1 X l0-3 Outwash Sll22 (a,b) Outwash & 

7.0 X 10-3 Outwash Silt 
3.6 X 10-3 Outwash Sll23 4.2 X 10-5 Outwash 
3.7 X 10-3 Outwash S1124 3.5 X 10-5 Sandy Till 

S1125 1.4 X 10-2 Sandy Till 
6.6 X 10-3 Outwash 
2.7 X 10-3 Outwash S1126 7.4 X 10-3 Outwash 
2.2 X 10-3 Outwash S1127 1.9 X 10-3 Outwash 
2.6 X 10-3 Outwash S1128 7.3 X 10-4 Sandy Till 
4.8 X 10-3 Outwash Sll29 4.3 X 10-4 Sandstone 

S1130 5.5 X 10-5 Quartzite 
7.0 X 10-4 Outwash Conglomerate 
8.2 X 10-3 Outwash 
3.6 X 10-3 Outwash Sll31 l.9x 10-s Quartzite 

(a) Outwash Conglomerate 
(a) Outwash S1132 4.2 X 10-3 Outwash 

Sll33 7.0 X 10-3 Outwash 
2.4 X 10-4 Outwash 
4.6 X 10-1+ Outwash 
2.1 X 10-3 Outwash 

(a) Outwash 
(a) Outwash 

(a) f 'd b'l' Recovery o water too rap1. to measure; permca 1. 1.ty greater 
than 8.2 x 10-3 cm/sec. 

(b)Well partially screened in outwash, partially screened in 
deep silt. 
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TABLE 3-6 

SANDY AND CLAYEY TILLS 

Sand:t Till 

Well Sample Percent Percent Percent 
Number Number De_eth Gravel Sand P200 LL PI uses 

S1111 D0028 27 8 79 13 SM 

S1118 D0046 30 11 73 16 SM 

S1119(a) D0049 28 0 42 58 17.7 2.2 ML 

Sll20 D0053 29 1 84 15 SM 

S1124 D0071 130 34 53 13 SM 

S1125 D0076 126 16 51 33 SM 

Average Gradation 14 68 18 

Cla~ Till 

S1111 D0029 27 10 45 45 25.9 9.0 SC 

NOTES: (a)Represents thin clayey silt layer in sandy till (not included in average 
gradation). 
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unit. Two samples from S1122 and S1126 of the deep silt 
exhibited soil gradations of 0 and 3 percent gravel, 3 and 
16 percent sand, 75 and 81 percent silt, and 6 and 16 percent 
clay. A sample from S1122 exhibited a liquid limit of 21.9 
and a plasticity index of 2.5. The uses classification is ML. 

Summary - Subsoils 

Collectively, the various outwash deposits are the dominant soil 
type at the BAAP. As evident from the geologic cross-sections, 
the entire western boundary and the majority of the southern 
boundary are underlain by outwash materials. The central areas 
of the plant in the vicinity of the rocket paste area, rocket 
area, and nitroglycerin area are underlain by interbedded out
wash and till (see Cross-sections B-B' and G-G'). The southeast 
portion of the magazine area (see Cross-sections G-G' and H-H') 
is also underlain by interbedded till and outwash. The till 
deposits were encountered at the surface (or directly below the 
surficial loess) at S1110, S1111, S1107, S1119, S1121 and S1125. 
At the other wells in these areas, tills were interbedded 
between glacial outwash deposits. 

The interbedded nature of the till and outwash deposits are the 
result of an undulating ice front. Glacial outwash deposits 
were laid down in front of the glacial terminus. As the ice 
advanced over BAAP, glacial till (morainal deposits) were 
deposited over outwash material. As the ice retreated, outwash 
sand and gravel generally blanketed the morainal deposits. 

There is no indication from the soils encountered in this 
investigation of the presence of a buried bedrock valley beneath 
the eastern boundary of BAAP. An expanded soil boring program 
(deeper borings) would be necessary to confirm or deny the 
existence of a buried bedrock valley. 

BEDROCK DEPOSITS 

Two bedrock units were encountered during the subsurface 
exploration program: sandstone and quartzite conglomerate. 
Sandstone was encountered ~long the northern site boundary at 
S1128 and Sll29 at ~levations 805 and 820, respectively. Based 
on wash samples obtained during the drilling operation, the 
sandstone is a calcitic, well sorted, fine grained sandstone. 
Calcite cement appears to weather to a white silt-like material. 
Based on the bedrock logged on the plant production well logs, 
the sandstone is part of the Upper Cambrian Dresbach Group, 
either the Mount Simon or Ec1u Claire Members. There were no 
significant water losses while drilling through the sandstone 
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i - which indicates the sandstone at these locations is relatively 
unfractured. The permeability testing result at S1129 was 
4.3 x 10- 4 cm/sec. The well screen is located entirely within 
the sandstone unit. 

Undifferentiated Cambrian quartzite conglomerate was encountered 
at S1130. The quartzite particles range in size from pebble size 
to boulders over 15 feet in diameter. The matrix of the con
glomerate is primarily sandstone, though a red clay matrix 
(possibly weathered shaley members) was encountered. 

The upper surface of the conglomerate is sufficiently weathered 
such that a split spoon sample was obtained. The sample consisted 
of 52 percent gravel (mostly quartzite), 25 percent sand, and 
23 percent silt and clay. The permeability of the conglomerate 
as measured at S1130 and S1131 is 5.5 x 10-s cm/sec and 
1.9 x 10-s cm/sec, respectively. We would expect the permea
bility to decrease with depth. 

GROUNDWATER FLOW 

A groundwater contour map indicating the configuration of the 
water table surface and groundwater flow directions is shown 
on Figure 3-7. The contours are based on groundwater elevation 
measurements obtained on February 26, 1980 (Table 3-7). At 
piezometer nests, the water table elevation is based on the 
shallowest monitoring well within the nest, except at S1130 
which appears to monitor perched water table conditions. 
Well S1131 was used at this location. 

The direction of groundwater movement within the plant area 
dictates the potential migration direction of contaminants 
within the groundwater flow system. As the water table map 
indicates, groundwater flow across the site is primarily in 
a southerly direction. In the southern half of the site, 
the water table elevations range from approximately 781 at 
S1123 to approximately 764 along the southern plant boundary. 
The depth of water ranges between approximately 20 feet at 
S1108 to over 105 feet at S1120. The horizontal hydraulic 
gradient of water table surface beneath the burning grounds, 
magazine area, and settling basins is approximately 0.002 feet 
per feet to the south. 

The i11fluence of Lake Wisconsin is evident in the southeastern 
corner of this site. Groundwater flow is from the lake 
(Elevdtion 774.0) towards Wells S1112, S1111 and S1108 located 
in the east and southeast portion of the magazine area. The 
component of flow from the lake then becomes southerly in the 
vicinity of S1107, S1104 and S1110. As discussed in the 
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SUMMARY OF MONITOl<lNG WELL DATA 

Ground 
Depth Surf dee 

(cm ht:luw Sc1-t••·ll l:lt'V,ll \0'1 
} 1JHd W,11 •·t 1-:lt"V<tl 10n __ i~-~ __ a_t,, v~ _.:.•~•,, __ !_, y•_l_L 

Wcl 1 ll.itc qllJIJ?1(! lA·li-jt !1 (c·m ~,LJ~,v•: - ---·- -- . 

Nwnbcr Ins ta lkd surfdcP) ~ ,:;e'-1_ lcy_c...!J.. .J,1;1\!1~_1_.:,:_!..!. ~ !~ ~ ! _L __!_2 f\.·1.H~..tT'i__~ :•l..1.rch d ~L.!.~ 

S1101 12/14/79 2072 .6 609.6 2~244. 7 233,'7.H 23294.6 23293.4 23295.3 23cc>4.·) 
S1102 11/5/79 1%9.0 609.6 24()15.O 21:?'i''· 7 23~B3.•l 23283.1 23282.l 212 :,-) . 2 
S1103 11/2/79 3U,0.9 153.9 ;>4616.6 n;,H).4 2128:,. 8 23:'f35.5 232t<4 .6 2J: ·l. 3 
S1104 11/7/79 2fJ50.5 606. 3 25:,27. 3 /3.)(}7. 4 23290.l 23292. 5 232&9.5 232;.Jd.~ 

S1105 11/15/79 3337. b 154.5 2$522.7 23/'',). j 232Uq.S 23291.6 23.!88.9 23d~.<J 

Sl lOf, ll/l.)/7'J 41 !f,. 7 1 ~ 1. 2 • ~,~dtl .. : .' l.! ·' I.(, .~ { ._' ~ 1 'I • ; l ,!.,2·-1.:, H .. ·_1:•·,·•.:• ''· 
S.i.10 I I/ lu/Hl' ~j,;l,. j 1,,.::1.:, .·-it•.!,;. 4, 2 3~'J I.·, 2 ~.:•,.;. b i '·' •..: .. l. 
S1108 12/ 28/79 ll\16.3 622. l LJ8H,.2 2J2B>.!.L 23.'.dH.2 2 32b<J. 8 23..!tio.~ ~ .,L J). • 'S 
lill09 2/14/80 3271. 7 621.2 26050.(, 23-155. 'J 23455.9 23456.2 234:,',.0 
S1110 1/15/80 1889.8 616.9 24703.4 23391.v 23394.9 23390.6 233 .;, . 0 

S1111 1/2180 3013. 5 616. 'J "~801.0 2344ll.6 2345·.1. 9 ::3462.9 23457.4 ;.!_\.; . ~' 
S1112 1/4/tlO 2795.Ll 617.5 25488.3 23558.6 23559.~ 23571.l 23559.5 2J,, J. 5 
S1113 ll/23/79 2015.6 616.6 24991.2 2359').4 23GOO.l 23600.4 23599.7 233,,J. 7 
S1114 ll/20/79 3211. l 153.0 24986.0 2359~.4 23600.7 23600.7 23599.i 2.16~1.9 
s·1115 12/14/79 .1352. 8 621. 5 26263. 7 21SS4.6 23094.'J 23570.2 23562." 2, < -·~. 3 

S1116 U/lJ/79 430'.I.U 159.l ~•..:: iS. 3 23 _i· ·•. 3 2J:<'''.; ;.:JS63.2 ll'>GJ .. 
S1117 2/13/80 3629.3 61G.J 26292.4 23$46.4 23549.4 23547.3 23' ~,. ') 
S1118 11/30/79 3304.0 616.6 26604.2 23630.3 23636.9 23641. 2 23636.,l 236B. l 
S1119 1/22/80 3647.2 611. 7 26751.4 236BJ.3 23688.8 23684.4 236i4.8 
S1120 1/17/80 3743. 2 615.0 26732.8 23633.3 23&37. 5 23633. 6 23(·3.J.2 

S1121 1/18/80 1807.5 615.4 24808.(, 23652.2 23652.8 23650.9 23(,51.8 
S1122 1/25/80 4 389. l 615.0 27580. 4 23736. 9 23741. 8 ,~. 23694.2~ 23730.9 

- S1123 12/28/79 4094.l 622. 4 26427.l 23324. 1 238~7. 7 23827.4 23828.6 233~5.9 
S1124 12/19/79 3924. 9 614.5 26761. 7 23722. 6 23768.') 23716.8 23713. 7 23-1~.o 

S1125 12/'2.7/79 3849.6 i.>16. 3 27275.G 23#51.:> 2Jb'14.~ 23t\90 .0 23,53 .. ·.,.,) 

S1126 2/11/80 34(,l. 0 605.3 26660.9 24002.l 24003.3 l4UOO.o 2 j·_· 1\;. 3 
S1127 2/8/80 2281. l 617.2 26770.9 24842.l 24842.4 24833.9 24832.4 
S1128 12/19/79 22(,8.6 621.5 26736. 8 25127.1 25093.3 25093.6 25081.7 2',c,7 J • 5 
S1129 2/7/80 3595.4 609.9 27765. R 2s212. 2 252.,7.6 25253.6 2',~ '.6. 7 
S1130 ll/17/79 3792.9 617.2 <8625.·-) 262(1'). 8 2(,235. 1 26233.2 25436.2 .;c;s\,, ~. 2 

S1131 12/6/79 4678.4 158.4 29678.6 25527.6 255~0.G 25513. 3 25515.7 :!S=- ~ :>. 0 
S1132 2/4/80 4804.9 618.4 27818.2 23749.1 2J7!JS.8 23747.9 :37~.l.J 

S1133 (d) 2/19/80 2956.6 157.3 25239.3 2327,1. 8 23292. ,i 23293.4 2 J.:'. :• 3. l 

S1134 ( ) 237S~.l 23750.6 2375S.2 2 37 ,j. iJ 

S1135 (:) 23737.2 23'/39. 7 23736.9 '2 3) 1 ➔• 7 

SI 136 23 ,''., 1. h 2J7(,7.4 .! i-··t,:,. ) - J ' ~ • I, 

NOTES: (.l)Wells S1134, S1135 jfld Sll3E, were not Jrilled a, 1),1rt of this ~t11dy. 



regional groundwater section of this chapter, the damming of 
the Wisconsin River to form Lake Wisconsin has caused a reversal 
in groundwater flow directions near the lake. The trough in 
the water table surface in the southeastern plant area is the 
result of recharge from Lake Wisconsin meeting the regional 
flow towards the lake. 

Based on the surface water elevation at Gruber's Grove Bay 
(Elevation 774.0) and the water table elevation at S1108 
(Elevation 764.10), located at the end of the bay, it appears 
the back bay portion of Gruber's Grove Bay is perched. Previous 
deposition of sediment from plant waste disposal activities has 
effectively sealed the bottom of the bay, creating a perched 
condition. Towards the mouth of the bay, the water table 
surface probably resumes its regional attitude. 

In the vicinity of the nitroglycerin area, rocket paste area, 
rocket area, and deterrent burning area, the water table surface 
is quite flat with an associated horizontal hydraulic g+adient 
of 0.001 feet per feet. Groundwater flow along the eastern 
plant boundary between Well S1113 and landfill wells Nos. 1 
through 3 is leaving the plant boundaries to the east .. In this 
area, flow is towards Lake Wisconsin. The area in the vicinity 
of Wells S1112, S1113 and S1114 is where a reversal of ground
water gradients occurs from toward (north) Lake Wisconsin to 
away from Lake Wisconsin (south). Based on the water elevations 
at S1121 (776.01) and Wiegands Bay (774'), the Bay does not 
appear to be perched as does Gruber's Grove Bay. 

The horizontal hydraulic gradient in the vicinity of the 
ballistics and testing area, alcohol and ether areas, and 
acid area is approximately 0.01 feet per feet to the south
southwest. Water table elevations in this area range between 
828 USGS datum at S1128 to 787 USGS datum at S1126. The water 
table flattens between S1129 and S1125. The average horizontal 
gradient between these two wells is approximately 0.007 feet 
per feet to the south. Water table conditions are complex in 
the vicinity of S1130, S1131 and S1132. The water level at 
S1130 was approximately 860 feet whereas the elevation at 
S1131 and S1132 are 837 and 779 feet, respectively. It appears 
there was a localized perched water table system in the upper 
quartzite conglomerate. As noted in the bedrock section of 
this report, cl~yey layers 11ere encountered in the conglomerate 
and apparently caused perched conditions. Therefore, the water 
level at piezomctcr S1131 has been utilized as a water table 
elevation in this area. 

Between the February and March water level measurements, 
Well Sll30 was sampled. As part of this procedure, over 
160 gallons of water were bailed from the well. This may 
h<1vc clcw.1.tered the perched aquifer. Water level measurements 

29 



taken as late as July 1980 showed water levels in Well S1130 
similar to those in Well S1131. Continued monitoring of this 
nest is necessary to confirm whether S1130 actually was perched. 
The water table surface drops roughly 60 feet between S1130 
and S1132 (horizontal gradient of 0.03 feet per feet) then 
becomes flat towards S1122. 

The steep horizontal gradients in the northern plant area and 
the relatively flat water table surface in the central and 
southern plant areas are probably the result of differential 
recharge in different areas of the site. Assuming similar 
surficial soil types throughout the site, recharge from direct 
precipitation should be approximately equal throughout the 
entire site area with precipitation being the only source of 
recharge in the central and southern areas (except from the 
localized recharge from Lake Wisconsin in the southeast portion 
of the magazine area). The Baraboo Hills along the northern 
plant boundaries are composed of relatively impermeable 
quartzite. Precipitation falling on the southern flanks of 
the hills will not infiltrate but will run off, downslope, 
until it infiltrates into the glacial soils at the foot of 
the hills. Runoff from the hills results in substantially 
greater volumes of water which are available to infiltrate 
into the subsoils along the northern site area. Therefore, 
groundwater mounds up along the northern site boundary then 
flattens to the south. 

Based on groundwater elevations and surface water elevations 
of the various ponds at BAAP, it appears as though many, if not 
all, of the ponds are perched (not hydraulically connected to 
the groundwater system) and act as catchment/infiltration basins 
for local surface water runoff. Listed below are the surface 
water elevations and projected water table elevations beneath 
each pond. The elevation of th8 surface water in the ponds in 
Table 3-8 is estimated from topographic base maps and/or 
inferred from nearby survey points with the water table 
elevation obtained from the water table map, Figure 3-7. 

TABLE 3-8 

SURFACE WATER ELEVATIONS OF PONDS AT BAAP 

Pond 

Nitroglycorin Area 
Billlistics and T~sting Area 
Oleum Arca. 
Mc:tgazine Arcu. 
Wt·stcrn Scttlinq f'c1 nd 

Surface Water 
Elevations 

JO 

880 
870 
884 
844 
800 

Groundwater 
Elevations 

778 
820 
820 
773 
765 



As previously mentioned in the regional setting section, many 
of the ponds occupy kettle holes, a depression left when a 
buried glacial ice block melts. It would appear that the 
surficial locss deposits which blanket the majority of the sLte 
have effectively sealed the bottom of the ponds from the 
groundwater system. 

The following discussion of vertical groundwater flow is based 
on water levels obtained on March 8, 1980. Other rounds of 
water levels, included in Table 3-7, indicate similar trends 
though the values of calculated gradients may vary slightly. 
Piezometer nests installed during this survey allow for the 
determination of vertical groundwater flow. Darcy's Law states 
that water flows from high water levels to low water levels, or 
from high potential to low potential. This is analogous to 
stream flow, where water will flow from a high elevation 
(upstream) to a lower elevation (downstream}. With wells 
screened at different depths, any variation in head between 
wells within a given nest indicates a vertical difference in 
head and thus vertical flow. Decreasing head with depth indi
cates downward movement or recharge whereas increasing head 
with depth indicates upward movement or discharge. 

At Well Nests S1104/S1105/S1106, S1113/S1114 and S1115/S116, 
the difference in water levels is less than or equal to 0.02 
feet. The accuracy of water level measurements is ±0.01 feet. 
Therefore, the difference in water levels is within the accuracy 
of measurerr.cnt and flow at these nests is essentially horizontal. 
The vertical gradient between S1102 and S1103 is upward or 
discharge, at a value of 0.001 feet per feet. AT S1101/S1133, 
the gradient is downward, or recharge conditions at a value of 
0.002 feet per feet. Due to the perched water table conditions 
at S1130/S1131, vertical gradients cannot be calculated at this 
nest. 

POTENTIAL CONTAMINANT MIGRATION 

In addition to providing information on groundwater flow 
velocities (direction and speed), the wells at BAAP were also 
installed for the purpose of monitoring groundwater quality. 
Toward that purpose, many of the wells were installed adjacent 
to ~nd on the apparent downgradient side of suspected sources 
of contamination. Once the water table map was prepared and 
the baild0w11 tests were completed, estimates of groundw~ter 
flow velocities could be made. 

'l'ab1e 3-9 summarizes, by potential source of contamination, 
groundwater flow velocities (direction and speed) at each source, 
and indic~tes which, if any, of the monitoring wells are within 
tlw tlH:orc~ t ic.:11 con tam i.nant plume. F iqurc 3-8 is a graphic 
11J , . ; , · 11 L tl i (, n of Ll 1i :, t <1 b 1 e • 
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TABLE 3-9 

GROUNDWATER FLOW VELOCITIES 

Coefficient 
Flow Velocities Distance Wells Within of 

Speed Traveled Since Distance Permeability Well Water Table Assumeq 
So1.:rce Direction (ft/yr) 1942 (ft) Traveled (kl ( ft/;r::r) Number Gradient (ft/ft) Porosit:r:: 

$';t~ling ror-.ds 
(t:!':st End) 

~·~\XI!·!:.J!-1 s 68 2,580 Sll02 & Sl103 7,316 Sl103 1. 39 X 10-l 0.15 
~-~ !?; IMt:I~ s 11 435 S1102 & Sl103 3,300 Sl102 1.39 X 10- 3 0.40 

Set'.:ling Pc::ds 
(:::-a::dle) 

~-~'\X I~tt.:Yi. s 64 2,450 Sl104,Sl105, 6,959 Sl106 1.39 X 10- 3 0.15 
Sl106 

~r:~r:~v~ s 13 490 None 3,732 Sll04 1.39 X 10- 3 0.40 

Settlins: Po::,ds 
(East. Enai 

:,•.,·~x IM"j!-1 SW 43 1,640 Sl108 & Sl107 2,281 Sll08 2.83 X 10- 3 0.15 
!1INIMUM SW 10 370 Rll08 2,796 S1107 1.39 X 10- 3 0.40 

<,., B~r:.ir.g Gro1.::1ds 

480 -) 
,,: 

/ :-~\X I:~iJ:•! s 1 130 !".1117 Slll 7 1.04 X 10- 3 0.15 
!•::::Ll:•iUM s 1 50 r;one \ 480 . S1117 1.04 X 10- 3 0.40 

NitroglLcerine Pend 

~J'\XI~UM SE 30 1,140 E 1124 8,620 S1119 5.2 X 10-• 0.15 
!-:I~~ r:,::.;M SE <O.l 2 Kone 37 Sll24 4.9 X 10-• 0.40 

~ete~rent Burninc 
Area 

~:r~:-: l ~H.J~-1 SE 27 1,010 ~ 1122 8,620 S1122 4.63 X 10-• 0.15 
~1!:,r:~u:-1 SE 7 380 l\one 8,620 S1122 4,63 X 10-' 0.40 

Sa~~tarv L~~dfill 

~-~ . .-. :•: ! ~! i.:~•1 SE 27 1,010 a,620 Sll22 4.63 X 10-' 0.15 
:,; : ~: : :-:t· ~-! SE 7 380 l\one 8,620 Sll22 4.63 X :o-• o.~o 

Clcur, Po:cc: 

~:,,xIMV1 SE 13 510 ione 37 Sll 30 & 4.63 X 10-• 0.15 
Sll32 

~-!It1 I!-1rj!-: SE 190 Kone 37 51130 & 4.63 X 10-• 0.40 
51112 

Bal ~istics I •Jnc! 

~-tt\x r:~v~ SSW 141 5,350 nl27 & Sll26* 2,029 S1127 1.04 X 10- 7 0.15 
:-n:n,~u:~ SSW 20 760 '. 1127 770 Sll2E 1.04 X 10-, D. 40 

NOTl: *GrnJndw~•"r flow direction is not well defined in the ,icinity of Well 51126. 



• Flow velocities were calculated in the following manner. The 
flow directions were determined from the water table map 
(Figure 3-7). Water table gradients were also measured from 
this map and were selected from the vicinity of the potential 
sources in question. Where data points used to determine the 
location of water tuble contours were sparse, the two extremes 
of the possible water table configuration were used. The two 
values of porosity represent extreme estimated values for 
effective porosity (0.15) and total porosity (0.40) for all 
categories of subsoils encountered during the geotechnical 
investigation. The coefficients of permeability used for each 
pair of calculatio11s were the coefficients of permeability 
measured in wells near the potential source in question. The 
two extreme values were used. 

The formula utilized to calculate speeds for groundwater flow 
is as follows: 

s = ki 
n 

where s = flow speed 
k = coefficient of permeability 
n = porosity 
i = water table gradient 

Since the measured vertical gradients throughout most of the 
site were so low, horizontal flow is assumed. The "distance 
travelled since 1942" was calculated by multiplying the speed 
(in feet per year) by 38 years. The time required for con
taminants to migrate from the ground surface to the water 
table was not considered, thus assuming a "worst-case" 
condition. 

SETTLING BASINS 

The locations of the soil borings in the settling basins are 
shown in Figure 3-9. Boring logs are included in Appendix G. 
Figure 3-10 shows a longitudinal profile of the settling basins 
based on these borings and adjacent monitoring wells. The 
western basin is underlain by recent sediment ranging in 
thickness from 3 inches at S1201 and increasing to 5 feet at 
S1204. At S1201, Sl202 and S1204, the sediment is underlain 
by a silty cl~y unit. The clay appears to be texturally 
similar to wind-blown loess deposits which cover the plant 
area. At S1203, tile ~ilty clay has apparently been removed 
during previous dredging operations. The entire western 
basin is underlain by a clean sand and gravel outwash deposit 
with depth. The central two basins, as defined by S1205 and 
S1206, are directly undcrl.:1in by clean sand and gravel deposits. 
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• It appears the upper silty clay unit and any previously deposited 
sediment has been removed. At S1207, located in the eastern 
basin near Gruber's Grove Bay, approximately 18 inches of recent 
sediment underlain by a thin layer of topsoil was encountered. 
Beneath the topsoil, 3 feet of sandy silt is underlain by 
clean sand and gravel deposits. 

Hydrometer analyses of the recent sediment from shelby tube 
samples obtained at Sl203 and S1207 indicate the sediment range 
between 68 to 70 percent silt and 28 to 32 percent clay 
(reference Appendix G for soil gradation curves). The liquid 
limits of the two samples are 32 and 31 with associated 
plasticity indices of 10 and 15. The uses classification for 
both samples would be CL. The results of falling head permea
bility testing performed on shelby tube sampling from S1203 
and Sl207 were 6.0 x 10-s cm/sec and 1.2 x 10- 7 cm/sec, 
respectively. 

PROBLEMS ENCOUNTERED DURING THE SUBSURFACE INVESTIGATION 

The soils at BAAP proved to be very challenging to drill and 
sample. The primary cause of the problems encountered was the 
combination of a wide range in grain size (clay to boulder) and 
the need to install 4-inch diameter wells. In order to drill 
a hole large enough to accommodate a 4-inch well, a water well 
drilling rig had to be used (Ingersoll Rand Cyclone THl00). 
A soil boring rig such as the CME 750 used at three of the wells 
(S1101, Sll23 and Sll24) was not sufficiently powerful to drill 
a straight hole in the gravelly, cobbly soils large enough to 
accommodate the 4-inch wells. The THl00, though fully capable 
of drilling and installing 4-inch wells in the soils at BAAP, 
was not designed to collect split spoon soil samples. Soil 
sampling with the THl00, especially at depth, was extremely 
time consuming. This problem was never satisfactorily overcome. 

One of the aspects of split spoon sampling that added to the 
delays was related to the size of the mud tank (see photos in 
Appendix G). With the large hole size, a large quantity of 
drilling mud circulated at high speeds was needed to entrain 
gravel size particles in the hole. Even though the largest 
commercially available mud tank was used; the resultant resi
dence time in the tank at this high flow rate was not sufficient 
to allow the fine sand to settle out. Therefore, in order to 
clean the hole of both gravel size particles and fine sand 
prior to sampling, a lengthy period of mud circulation was 
required after hole advancement had stopped. During this period 
of mud circulation, initial high mud flow rates were required 
in order to bring the gravel up out of the hole, followed by 
slower flow rates to allow the fine sand to settle out in the 
mud t.:1nk. 
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At a typical water well installation where these high mud flow 
rates are common, a portable mud tank is not used. Instead, a 
pit is excavated adjacent to the well location. This pit is 
sized to allow a long residence time (so that the find sand 
can settle out) at mud flow rates high enough to entrain gravel. 
Because the surface soils at the monitoring well locations 
might be contaminated, the use of an excavated pit was not 
allowed. 

This problem of cleaning out the hole before split spoon sampling 
was never overcome, although two vossible solutions were identi
fied. One of these was to decrease the size of the well to 
allow a reduction in the size of the hole being drilled. This 
would have had the effect of allowing a lower mud circulation 
flow rate (gallons per minute) while maintaining high mud 
velocities within the hole. If the flow rate were lower, the 
residence time in the mud tank would increase, thereby allowing 
the fine sand to settle out. This possible solution was not 
acceptable to USATHAMA. 

The other possible solution was to use a larger mud tank. Since 
a larger tank would have had to have been specially fabricated, 
and would have been very awkward to transport, this solution 
was never tried. 
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CHAPTER 4 

SAMPLING 

The sampling program conducted at BAAP was divided into five 
categories: 

1) Surface Soils and Drainageways 

2) Settling Pond Sediments 

3) Groundwater 

4) Terrestrial Vegetation 

5) Grubers Grove Bay 

These categories were chosen on the basis of similar sampling 
techniques required, types of material sampled, or sampling 
purpose similarities. 

Detailed descriptions of the first three sampling categories 
are included in this chapter. The sampling and analysis of 
Grubers Grove Bay was treated as a separate study and is 
described in Chapter 6. 

A description of the terrestrial vegetation sampling program 
is provided in Appendix H. The terrestrial vegetation sam
pling was conducted to determine whether aerial infrared (I.R.) 
photography would be a useful tool for tracking groundwater 
contamination. This sampling was conducted very early in the 
investigation at BAAP. Once the preliminary information 
regarding groundwater occurrence and movement was collected, 
it became obvious that there was no correlation between the 
aerial I.R. photography and groundwater contamination; as a 
result, the sampled vegetation was not analyzed. 

POTENTIAL SOURCES OF CONTAMINATION 

Most of the sampling activities conducted at BAJ\P by EEI were 
related to one or more potential sources of groundwater and/or 
surface water contamination. Figure 4-1 illustrates the s~e
cific arL~as .:it BMP thut were identified by 13A/\P and USATlll\Ml\ 
personnel as potential sources of surface water or groundwater 
contamination. 
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The Ballistics Pond is a closed drainage pond (no surface out
let) which receives the backflush water from the water treat
ment plant. Alum is used in the water treatment process and 
is the primary contaminant of concern at the Ballistics Pond. 
Since the pond has no surface outlet, the only route for con
taminant migration would be through groundwater flow. The 
pond presently contains water. 

The Oleum Plant was the manufacturing site for oleum - essen
tially concentrated sulfuric acid. Part of the manufacuring 
process involved burning elemc11tal sulfur. A sulfur storage area 
was located on the west end of the plant and there is still sul
fur residue in the area. It has been partially eroded into a 
small, low lying marshy area immediately north of the concrete 
storage pad. Scattered traces of elemental sulfur were also 
noted throughout the vicinity of the Oleum Plant. Since sur
face drainage in the vicinity of the Oleum Plant is poorly 
defined, the most likely potential route for contaminant 
migration would be through leaching and groundwater flow. 

Another aspect of the oleum manufacturing process produced a 
sulfuric acid wastewater. This wastewater was neutralized 
with calcium carbonate and discharged to the Oleum Pond. 
This pond is also a closed drainage pond. According to BAAP 
personnel, the discharge during peak production activities 
was quite high, and yet the pond never completey filled. The 
pond is now dry. Since there usually is no significant net 
annual evaporation (precipitation~ evaporation) in this part 
of Wisconsin, this implies that most of the discharged waste
water recharged the underlying aquifer. 

One of the neutralization products that was generated by the 
treatment process was gypsum (Ca.S04·2HLO). Gypsum is moderately 
soluble in water. Therefore the primary contaminant of concern 
at the Oleum Pond is sulfate and the only possible route for 
migration would be through groundwater flow. 

The Sanitary Landfill has been in operation since BAl-\.P was 
built. It has handled essentiully all of the non-contaminated 
solid waste generated at BAAP. The primary contaminant of 
concern from this potential source would be leachate from a 
general refuse landfill, and the primary migration route would 
be through groundwater flow. 

Some of the conL:i.minutcd combustible m.-__i_t(~rial and off-specifi
cation deterrent generated at Bl~P was disposed of at the 
Old Deterrent Burri inc; Arca. The metbod of disposal involved 
open bunung in wh..i t 1::•.:1s -apparcn tly an old gravel pit. This 
area is no longer being used. Because of the variety of 
materials handled at this site, almost any of the industrial 
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compounds used at BAAP could be found here. Since the site 
is in a closed depression, leaching/groundwater flow is the 
only potential contaminant transport mechanism. 

Part of the process used at BAAP to produce nitroglycerin 
generated a wastewater which contained trace amounts of nitro
glycerin. This wastewater was discharged to the Nitroglycerin 
Pond. This pond is part of the major drainageway which 
drains the central manufacturing and storage areas of BAAP. 
There is a large, low-lying area immediately to the east of 
the Nitroglycerin Pond which appears to have received some of 
the overflow from the portd, possibly during a heavy rainfall 
event. The primary contaminant of concern at the Nitroglycerin 
Pond is nitroglycerin. Two potential mechanisms for con
taminant migration exist at this site: leaching/groundwater 
flow and surface runoff. The pond currently contains water. 

All of the contaminated (by explosives) refuse that is generated 
at BAAP is now taken to the Burning Grounds. If the refuse is 
non-combustible, it is flashed to decontaminate it and then 
hauled off-site for disposal or salvage. If the refuse is 
combustible, it is burned at one of the burning pads (graveled 
pad) or burning pits (deep, narrow excavations). Because of 
the variety of materials handled at this site, any of the 
industrial compounds used at BAAP may be present. Because of 
the topography of the site, surface runoff would probably not 
be an effective contaminant transport mechanism. Leaching/ 
groundwater flow is a more likely means of transporting 
contaminants from this site. 

The industrial Wastewater Treatment Plant received wastewater 
discharges from the acid area and the ball powder area. Treat
ment consisted of neutralization with calcium carbonate, 
followed by discharge- to the Settling Ponds, and ultimately 
Grubers Grove Bay and Lake Wisconsin. The primary contaminants 
of concern from these sites would be sulfate, nitrocellulose, 
diethylpthalate (DEP), di-n-butylphthate (DBP), diphenylamine 
(DPA), and 2,4-DNT. Both surface runoff and leaching/ground
water flow are potential mechanisms for contaminant migration 
from these sources. The settling ponds are now almost completely 
dry. 

The main central drainageway is partially fed by a series of 
drainage ditches in the Rocket/Paste Area. Though no w~ste
water was generated in this area, a deluge system to control 
fires was operated and runoff from this system emptied into 
the drainage ditches. Lead salts were reportedly visible in 
the bottoms of these ditches at one time, and therefore the 
primary contaminant of concern in these ditches is lead. 
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The primary mechanism for contaminant migration is surface 
runoff. 

SUR.Fl\CE SOILS 1\.ND DRAINAGEWAY SAMPLING 

Purpose and Location 

Sampling in this category had two main purposes: 1) to sample 
the potential sources of contamination in order to verify the 
presence of suspected contaminants of concern and to identify 
any other contaminants present; 2) to trace any contaminant 
migration from a suspected source along surface water runoff 
routes~ 

Figure 4-2 shows the locations of the sampling sites for this 
category. Table 4-1 indicates which of these sites is located 
directly within a suspected source of contamination. Site 
Sl403 is located in the large low-lying area to the east of the 
Nitroglycerin Pond which may have received overflow from the 
pond during periods of flooding. Site S1406 is located in a 
small pond directly downstream from the Nitroglycerin Pond. 
Sites S1405, S1407-S1409, S1415 and S1417 are in the Main 
Central Drainageway and in ditches within the Rocket/Paste Area 
that feed this drainageway. These sites were positioned so 
that any contaminants migrating via surface water runoff 
from either the Nitroglycerin Pond or the Rocket/Paste Area 
could be traced. Site S1412 is located away from the main 
drainageway in a small, closed depression that was devoid of 
vegetation. Site Sl414 is located in the Southwest Drainageway 
downstream from the Wastewater Treatment Plants and upstream 
from the Settling Ponds. This site was located to trace con
taminant migration from the Wastewater Treatment Plant to the 
Settling Ponds. 

Sampling Procedure 

This category of sampling consisted primarily of the collec
tion of surface soil samples or soil/sediment samples in dry 
dra.i11ageways or ponds. At four of the sites in this category 
there was water present during sampling. These sites were 
Sl404, S1406, S1413 and S1414. 

Thl~ Wdtcr samples at sites S1404 and Sl413 were taken as grab 
samples during the July, 1980 sampling trip. They were 
collected by submerging the sample containers and allowing 
them to fill com0letely. This was done before collection of 
the ~-;cdiment samples at these sites. At site Sl413 the 
stream was very narrow (less than one meter wide) and 
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• TABLE 4-1 

POTENTIAL SOURCES OF CONTAMINATION 

Potential Source 

Ballistics Pond 

Oleum Pond 

Oleum Plant 

Old Deterrent Burning 
Area 

Sanitary Landfill 

Nitroglycerin Pond 

Burning Grounds -

Settling Ponds 

Wastewater Treatment 
Plants 

Site IDs of Samples Collected 
Directly from Source 

None collected 

Sl401 

S1416 

S1402 

None collected 

S1404 

S1410, S1411 

All Sl200 samples (shown on Figure 4-4) 

Sl413 
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flowing strongly. The sample was collected from the center of 
the stream. At site Sl404 (Nitroglycerin Pond), the sampling 
crew carefully waded out into the pond, trying to avoid dis
turbing the sediment, to approximately waist deep water. The 
sample containers were then filled from below the thermocline 
which had developed at a depth of about 60 centimeters. 

The soil and sediment samples were all collected using a 
shelby tube sampler (see Figure 4-3), except at site Sl404 
(Nitroglycerin Pond) where a soil spade was used. The 30-inch 
long (76 cm), 2-inch diameter (5 cm) shelby tubes were cut in 
half to produce sampling tubes approximately 15 inches long 
(38 cm), thus allowing 12-inch (30 cm) cores to be collected 
at each site. The shelby tubes and all sample containers were 
cleaned in EEI's laboratory according to USATH.l\.MA specifications 
prior to shipment to BAAP. A different shelby tube was used at 
each site. 

All of these soil/sediment samples were composites of three 
to five subsamples collected at each sampling site. The 
orientation of these subsampling locations was sketched in 
the sampling log. The number and orientation of the sub
samples was determined in the field by the geologist/soil 
scientist collecting the sample and was based on an attempt to 
achieve a composite which wa~ representative of the sample 
site locale. The samples were visually classified and 
described in the sampling log. 

The subsamples were partially composited in the field. A por
celain-lined tub and stainless steel spoon were used for com
positing. The tub and spoon were cleaned with potable water 
between sampling at each site. 

SETTLING POND SEDIMENT SAMPLING 

Purpose and Location 

The Settling Ponds were constructed to settle out the sus
pended particulate matter from the wastewater discharged by 
the industrial treatment plant. According to BAAP personnel, 
the settled sediment was removed from some of the ponds several 
years ago. A dragline was used and tho excavated sediment was 
piled along the north and south edges of the ponds. This 
excavated sediment and the sediment still remaining in the 
ponds were suspected of containing several contaminants. 
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• thin wall tube sampler 
**(Meets ASTM-ASCE-DCDMA-AASHO Standards) 

TI1is sampler is designed to take undisturbed samples in cohesive type soils and days ... The thin steel 
tube containing the sample may be removed front 1he sampler head and used as a container to transport 
sample to laboratory thus avoiding :lily damage to sample or costly delays in operation. In practice sev
eral replacement tubes are carried hy crew to minimize disturbance. preserve moisture and cut down on 
delays in sampling procedure. The thin wall tube is madL' available in either steel or hrass and in vary
ing kngths. Tins ,ampler 1, .ibo co111111<i11ly called a --sh,·lhy" or ··Ch1cagu·· th111 w;1II ,.impler. 111..: pro
cedure for taking samples is outlined under ASTM Standard Procedures. whereby the sampler is pressed 
into the undisturbed clay or silts hy hydraulic force of drilling rig or by a rig .. pull down" method. The 
sampler head features vent holes and a hall check to release pressure within the tube during pressing of 
sample and t(1 prL'Vl!nt wash wate1 fr,,m rl!•L'tllL'1ing 1ulw ,111 IL'cowry of sarnpk from the bore hole. 

THIN WALL TUBE SAMPLER 
•Length of 

we,ght Steel Tube 
Rod 

Size Inches MM Conn. Part No. Lbs. Kg. 

2" 0.0. X 1-7/8" 1.0, H 30" 762 AW 22007-8 7.0 3.1 
(50.8 X 47.,:'lm) 36" 914 22007-10 8.0 3.6 

54" 1371 22007-12 10.0 4.5 

2½" 0.D. x 2-3/8" 1.0. 30" 762 AW 22027-8 11.0 4.9 
(63.5 x 60.3mm) 36" 914 22027-10 12.0 5.4 

54" 1371 22027-12 14.0 6.3 

3" 0. D. x 2- 7 /8" I.D. • • 30" 762 NW 22012-8 16.0 7.2 
(76.2 x 72.0mm) 36" 914 22012-10 16.5 7.4 

54" 1371 22012-12 19.0 8.6 

3½" 0.D. x 3-3/8" 1.0. 30" 762 NW 22058-8 20.0 9.0 
(88.9 x 84.6mm) 36" 914 22058-10 21.0 9.5 

54" 1371 22058-12 23.0 10.4 

4½" 0.0. X 4-3/8" 1.0. 30" 762 NW 22032-8 24.0 10.8 
(113.7 x 110.5mm) 36" 914 22032-10 27.0 12.2 

54" 1371 22032-12 31.0 14.0 

5" O.D. x 4-7/8" 1.0 .•• 30" 762 NW 22035-8 3b.5 16.5 
(127.0 x 105.9mm) 36" 914 22035-10 39.0 17.6 

54" 1371 22035-12 43.0 19.4 

2-1/8" 0.D. x 2" 1.0. .. 30" 762 AW 22110-8 7.5 3.4 
(53.9 x 50.8mm) 36" 914 22110-10 8.5 3.8 

54" 1371 22110-12 10.5 4.7 

•Sample length is 2½" (63.5 mm) shorter than tube length ... 

OPTIONAL AND SPARE PARTS FOR THIN WALL SAMPLER 

()1,lflH•tr.1 and 2" o.o. 2·1/2" 0.D. J" o.o. 3-1/2" o.o. 4-1/2" o.o. 5" Cl.0. ?·1/8" O.D. 

f tr.id l t1,,~.1<1 Cnnn. AW 
Wg:. 

AW 
Item Lbs. 
No. N.11nc of Part Part No. Kg. Part No. 

1. Head Assembly "W" 22033·3 4.0 22033-7 
1.8 

2. Sall 90213-18 . 90213-18 . 
3. Rollpin 90107-251 . 90107-251 . 
4. Cap Screw (4 Req'd) 120660 . 120652 . 
5. St<'cl Tul>c · 30" 120021·4 3.0 120086-4 

1.3 
5. Steel Tube·-36" 120021-5 4.0 120086-5 

,_ 1.H ---- I"""---- ~--
5. Sll•cl Tub,,- ~,-i" 120021-6 G.O 120086-6 

7.7 ,-
"'· Brass Tube·--30" 120022-4 4.0 120085-4 

1.8 

Note: Sample length 1s 2' ," shortl!r th,m tube length. 
•Less than one pound or .45 kilogram. 

PIGURE 4-3. 

WQt 
NW 

Writ. NW v.:9t. 
NW Lb,. Lbs. Lbs. 

Kg, Part No. Kg. Part No. Ky. Part No. 

7.0 22033-5 11.0 22033-23 13.0 22033-11 
3.1 4.9 5.8 . 90213-18 . 90213-18 . 90213-18 . . . . 90107-251 . 90107-251 . 90107-251 . . . 

·-. 120652 . 120652 . 120652 . . . 
-

4.0 120037-4 5.0 120093-11 7.0 120095-4 
1.8 2.2 3.1 
5.0 120037-5 5.0 120093-12 8.0 120095-5 
2 2 2.2 3G 1---------- - - '--
7.0 120037-6 9.0 120093-13 10.0 120095-6 
3.1 4.0 4.5 
4.0 120038-4 6.0 120092-H 7.0 120094-4 
1 8 2.7 3.1 

SHELBY TUBE SAMPLER 

47 

--- ---,---
W4t. NW 

W,11. 
f\\V 

*\'qt. 

Lbs. LI)'>. Lbs. 
Kg. Part No. K~. P,,rt No. Kq. 

17.0 22033-16 21.0 2:'0JJ-37 7.0 
7.7 9.5 3.1 . 90213-18 . 90213-18 . . . . . 90107-36E . 90107-251 . . . . . 120652 . 120660 . . . . 

---- ··-,_ 
7.0 120109-4 8.~'l 1 :>0(;:'94 '1 0 

:1.1 :1.B 1.8 --·- ---
10.0 120109-5 12.0 120629 5 5.0 

'1.5 ~ I • t 2.? --- -· -·------ ,____ 
13.0 120109-6 1~.ll 120619-G 1.0 

5.8 6.7 3.1 

7.0 120108-6 8.0 ·- -
3.1 3 Ii ---- .._ ----- -



As described in Chapter 3, these settling ponds are "perched", 
i.e. the ponds are above the water table. This condition would 
tend to encourage the leaching of contaminants out of the sedi
ments and into the underlying aquifer. Since these ponds 
(now essentially dry year round, except during periods of heavy 
runoff) still drain into Grubers Grove Bay, contaminated 
sediment in the ponds could be eroded and washed out into the 
bay during flooding. 

The locations of the sampling sites in the Settling Ponds are 
shown on Figure 4-4. The surface grab sample locations were 
positioned in areas where the excavated sediment had been 
placed. The borings were taken from the bottoms of the ponds 
in order to determine the depths to which contaminants had 
leached. 

Sampling Procedure 

Settling pond boring samples were collected by Warzyn 
Engineering, Inc. personnel under the direction of EEI field 
sampling teams. The samples were collected to a depth of 
30-feet and were split into three sample fractions. The 
upper, fine-grained sediments were collected as the first 
fraction. These sediments consisted of material deposited after 
the settling ponds had been constructed and were easily discerned 
from the coarse, gravelly underlying soils. The sediments 
ranged in thickness from Oto 5 feet. The soils collected from 
the rest of the 30 foot depth were split into an upper and a 
lower fraction of approximately equal intervals. Table 4-2 
shows the approximate depths from which each fraction was 
collected. 

The samples were collected using either a 3-inch split spoon 
sampler or a 4-inch diameter section of drill casing with a 
coring bit. The type of sampler used was recording in the 
boring log. Copies of the boring logs are included in 
Appendix G. 

At a given boring location, each of the three fractions was 
composited into a separate container in the field. The type 
of container selected depended on the amount of sample 
collected and was either a wide-mouth quart amber glass jar, 
a wide-mouth one-gallon clear glass jar, or a wide-mouth clear 
2-1/2-gallon jar. The jar lids all contained teflon liners, 
and jars and lids were cleaned according to USATHAMA sample 
contziincr cle.:rning procedures in EEI 's laboratory prior to 
shipment to BAAP. 
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I - TABLE 4-2 

SETTLING POND SEDIMENT THICKNESSES 

Depth 
Pond Interval Soil or 
No. Site ID Sample No. ( feet) Sediment 

1 Sl201 D5018 0-2 Sediment 
1 Sl201 D5019U 2-16 Soil 
1 S1201 D5019L 16-30 Soil 

1 Sl202 M000l 0-2 Sediment 
1 Sl202 D5020, D5020U, 

D5020S 2-16 Soil 
1 S1202 D5021 16-30 Soil 

1 S1203 M0002 0-3 Sediment 
1 Sl203 D5022 3-16 Soil 
1 Sl203 D5023 16-30 Soil 

1 Sl204 M0003 0-5 Sediment 

- 1 Sl204 D5024C 5-19 Soil 
1 Sl204 D5026 19-30 Soil 

2 Sl205 D5027 0-15 Soil 
2 Sl205 D5028 15-30 Soil 

3 S1206 D5029 0-15 Soil 
3 Sl206 D5030 15-30 Soil 

4 Sl207 M0004 0-2 Sediment 
4 S1207 D5031 2-15 Soil 
4 Sl207 D5032 15-30 Soil 

N-Side of Sediment & 
Pond 2 Sl205 M00S0 0-1 Soil 

N-Side of Sediment & 
Pond 3 Sl206 M00Sl 0-1 Soil 

so 



• GROUNDWATER SAMPLING 

Purpose and Location 

Groundwater samples were collected from 29 wells (Table 4-3}, 
including 25 wells which were drilled specifically for this 
project, three monitoring wells w1-1ich the U. S. Army Corps of 
Engineers drilled at the request of the Wisconsin Department 
of Natural Resources, and one deep production well wnich is 
part of the BAAP water supply system (Figure 4-5}. 

The locations where well samples were collected were chosen on 
the basis of two criteria. Certain samples were collected 
from areas upgradient from any potential sources. These sam
ples were used as controls, or as a point of reference against 
which the analytical results of the other samples could be 
compared. These control samples arc listed in Table 4-4, and 
their locations are shown on Figure 4-5. 

The rest of the sample sites were selected for their hydro
logic relation to suspected sources of contamination. Con
ceptually, these sites were in the most probable downgradient 
direction along the potential pathways for migration. 

Sampling Procedure 

The groundwater sampling program consisted of three phases: 
the purging of the wells prior to sampling, redevelopment, 
and the actual collection of samples. 

Purging - When a well is drilled, installed, and developed, 
the groundwater environment is disturbed for some unknown 
distance around the well. By removing some of the soil, re
placing it with a different type of soil (in this case, a 
filter sand), injecting drilling mud into the aquifer through 
drilling, and mixing and aerating the well through development 
procedures, the water chemistry in the aquifer is undoubtedly 
altered. Purging a well consists of removing a large quantity 
of water from the well prior to collecting a sample. The 
intent is to remove this altered water so that the sample 
collected is representative of the surrounding, undisturbed 
water. 

Because the amount of water that has been altered is unknown, 
it is generally believed that the more thoroughly a well is 
purged before sumpling, tl1e more representative the sample 
will be. There are certain exce~tions to this general rule, 
but within the limits of this study and for the types of aquifers 
<.~nco\mtert:.'d .:it Dl\1\: 1

, I-:EJ bcl.i('Vc:3 th.:it this rule holds true. 
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TABLE 4-3 

AMOUNT OF WATER PURGED FROM WELLS 

Well No. Pumped or Quantity of Water 
Sllxx Bailed/Date Pur9:ed (Gallons) 

02 p 2/20/80 382 

02 p 6/30/80 227 

03 P/B 6/30/80 461 

04 p 2/20/80 369 

04 p 7/1/80 331 

05 P/B 7/2/80 288 

06 p 7/1/80 390 

07 p 2/25/80 377 

07 p 7/2/80 336 

08 p 2/25/80 416 

08 p 7/2/80 479 

09 p 2/26/80 372 

09 p 7/3/80 474 

11 p 2/27/80 87 

11 p 7/2/80 123 

12 p 2/26/80 441 

13 p 7/7/80 198 

15 p 2/26/80 384 

17 p 2/27/80 217 

17 B 7/11/80 111 

19 p 2/27/80 238 

21 p 2/27/80 573 

21 p 7/7/80 264 

22 p 2/21/80 342 

22 p 7/3/80 195 

23 B 2/22/80 150 

23 B 7/8/80 111 
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., 
I -

Well No. 
Sllxx 

24 

25 

27 

28 

30 

30 

31 

32 

33 

33 

34 

34 

35 

36 

37 

NOTES: 

TABLE 4-3 

AMOUNT OF WATER PURGED FROM WELLS 
(Continued) 

Pumped or Quantity of Water 
Bailed/Date Pur~ed (Gallons) 

B 7/9/80 44 (d) 

P/B 2/27/80 42 (a) 

p 2/21/80 313 
p 7/7/80 294 

B 2/28/80 161 

B 7/9/80 111 

B 7/9/80 120 
p 7/7/80 325 
p 2/28/80 415 
p 7/3/80 346 

B 2/29/80 4.2(b) 

B 7/11/80 ll.2(b) 

B 7/10/80 0.a<b> 

B 7/12/80 2l(b) 

p 7/8/80 Not Calculated(c) 

(a)Well Sll25 had only 10.4 feet of water in it at the 
time of sampling. 

(b)Wells S1134, S1135 and S1136 are 2-1/2 inch diameter 
wells installed by the Corps of Engineers, also shown 
as DNR Well Nos. 2, 3 and 1, respectively, on same figures. 

(c)BAAP production well. Pump had been operating for 
severul hours prior to time of sample collection. 

(d)Well S1124 has a very low specific capacity. The 
amount of water purged shown above does not include 
the amount of water surged and immediately removed 
during the attempt to redevelop the well. 

(e)Amount of water purged does not include the amount 
removed during development. 
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Site ID 

S1123 

S1128 

S1130 

S1131 

Category 

Groundwater 

Groundwater 

Groundwater 

Groundwater 

TABLE 4-4 

CONTROL SAMPLES 

Remarks 

All Parameters - Outwash Well 

All Parmcters - Bedrock Well 

All Parameters - Bedrock Well 

All Parameters - Bedrock Well 
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• EEI proposed to purge a minimum of 65 gallons of water from 
the water table wells (five pipe volumes) and somewhat more 
than 65 gallons from the piezometers to account for the 
greater amount of stagnant water in the piezometer casings. 
Table 4-3 compar~s these minimum amounts to the amount of 
water actually purged before sampling. Wherever feasible, 
more than the minimum amount of water was purged in an effort 
to obtain a betteL sample. 

Two methods of purging the wells were employed at BAAP. For 
those wells with a high enough specific capacity, a standard, 
deep well submersible pump was used. The discharge line con
sisted of 200 feet of 5/8-inch ID reinforced neoprene garden 
hose. The hose was taped to the power cable, and both were 
wound on a large wooden spool. The pumps were lowered and 
raised by a power winch. Two different pumps were used - a 
3-inch REDA, and a 4-inch TEEL. The REDA pump was preferred, 
since the 4-inch (nominal) diameter TEEL pump was a snug fit 
inside the 4-inch diameter wells. · 

For those wells with low specific capacities, a bailer was used 
to purge the we1ls. For all of the 4-inch diameter wells having 
low specific capacities (23, 24, 25, 30 and 31), a 3-inch dia
meter TIMCO bailer was used. This is an all-PVC bailer with 
a ball-type check valve and comes in 15-inch sections (flush
joint threaded couplings), which enables it to be thoroughly 
cleaned and of variable length. Well 17 was purged with a 
TIMCO bailer on the second sampling trip due to mechanical 
problems with the pumps. For purging the three 2-1/2-inch 
"DNR" wells (34, 35, 36), a 1-1/2-inch PVC bailer was used. 
This bailer had a galvanized reducing bushing and one-inch 
brass foot valve. 

For purging, the TIMCO bailer was lowered and raised on a 
braided polypropylene rope which was run through a snatch block 
on a tripod. The rope was attached to a van and the van was 
driven back and forth to lower and raise the bailer. Using 
this system, a bailing rate of approximately 1-1/2 to 2 
gallons per minute was achieved. In several instances, this 
exceeded the production capacity of the well. The 1-1/2-inch 
bailer was lowered and raised on a braided polypropylene rope 
by hand for wells 34 and 36, and by van for well 35. 

Red('Vclopinq - Four of the monitoring wells at BAAP had un
expectec.fly low yields. 'l'hese were wells S1124, S1134, S1135 
and S113G. Well Sll24 was installed by Warzyn Engineering, 
Inc. as part of this study, and wells S1134-S1136 were 
installed earlier by the u. s. Army Corps of Engineers. 
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Because these wells had unexpectedly low yields, they may not 
have been completely developed when they were installed. 
Therefore an attempt was made during the July, 1980 sampling 
trip to redevelop these wells through swabbing and surging. 

For swabbing the wells a heavily weighted, snug fitting sealed 
bailer was used. It was violently raised and lowered through
out the screened section of the well to create strong turbulence. 
This turbulence tends to loosen some of the fine grained 
material which may be plugging the screen. 

Surging the wells consisted of rapidly pouring clean water 
from the BAAP potable water supply or water which had been 
bailed from the well back into the well in an effort to create 
a strong backpressure. The added water was then quickl~ 
removed by bailing. This combination of swabbing/surging/ 
swabbing appeared to be only marginally effective at wells 
S1124, S1134 and S1136, where no noticeable increase in yield 
was obtained. At well Sll35, a distinct increase in yield 
was noticed between the initial baildown and the post-develop
ment purging operations. 

Sampling - All of the 4-inch· diameter wells (except wells 6, 
28 and 32) were sampled with a 3-inch diameter TIMCO bailer. 
Samples from wells 6, 28 were collected directly from the 
discharge hose of the pump since these samples were analyzed 
for inorganic constituents only. Samples from wells 34, 35 
and 36 ("DNR" wells 2, 3 and 1, respectively) were collected 
using the 1-1/2-inch diameter bailer. 

Well sampling was conducted during winter and summer. The 
winter sampling procedure differed slightly from the summer 
procedure. During the winter trip, for those wells purged 
using a submersible pump, the bailer was cleaned between wells 
using water from the BAAP potable water supply system. For 
those wells purged by bailing (during both winter and summer 
sampling), the bailer was not cleaned between wells. The 
purging procedure alone effectively prevented any cross con
tamination between wells, as confirmed in all cases by the 
analytical results. During the summer sampling trip, for 
those wells purged with a submersible pump, part of the dis
charge from the pump was collected in a SO-gallon nalgene drum. 
The b.:i.ilcr was then cleaned using water from the well to be 
sampled. 

The type, size, and number of sample containers filled at each 
well v~~i0d according to the required analyses. Most well 
samples required .:it least some organic analyses, and quart 
amber glass bottles with Teflon lid liners were used for these 
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samples. Other containers typically used were pint plastic 
bottles, quart cubitainers, and 40 milliliter screw top, sep
tum seal vials. The containers were cleaned according to 
USATIIAMA specifications in EEI's laboratory prior to ship
ment to BAAP. 

Because of the volume of sample desired, two or three re
trieves of the bailer were usually required to fill all of 
the containers. The quart amber glass bottles were filled 
first from the bailer, and the plastic containers and 40 milli
liter vials were then filled from the quart amber glass 
bottles. The amber glass bottles were then refilled from 
subsequent retrieves of the bailer. 

The hailers were lowered and raised by a variety of methods. 
These methods included using the van, the power winch, and 
manual (hand) retrieval. The method selected depended on 
depth to water, method of purging the well, size of the 
bailer, and how fatigued the sampling crew was at the time. 
Each method used was recorded in the sampling log. 

After the sample containers were filled, they were placed in 
Col~man coolers and iced. The samples were kept on ice (or 
refrigerated) until they were packed for shipmen~. The 
samples were packed for shipment in Coleman coolers, iced, and 
shipped by air freight to EEI's laboratory at least every 
two days. The samples collected on the final day of each 
sampling trip were transported by van to EEI's laboratory 
(an eight hour trip). 
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CHAPTER 5 

CHEMICAL ANALYSIS 

ANALYTICAL METHODOLOGY 

The analytical methods employed during this survey are summarized 
in Table 5-1 and are included in Appendix I. Whenever possible, 
EEI tried to utilize standard EPA or Army methodology and thus avoid 
methods development. Methods modification was required, however, 
for the analysis of 2,4-DNT and nitroglycerin in water and soil 
and for nitrocellulose in soil. 

During the GC/MS analyses of soil and sediment samples, some 
problems occurred with the high background in the samples which 
necessitated reruns at dilutions of the original extract. The 
soil and sediment samples also proved difficult to handle during 
the GC analysis. Interferences were encountered with the 
diethyl phthalate peak. The presence of extraneous (interference) 
peaks reduced the sensitivity of the explosives (2,4-DNT and 
nitroglycerin) methods on soils and sediments. It was difficult 
to establish the correct GC conditions for the analysis of the 
explosives due to the instability of the compounds in the in
jection port and the necessity to lower injection port tempera
tures. 

One of the problems encountered was the formation of a cellulose
like film after extraction of high-level soil samples for nitro
cellulose analyses. This film formed in the extracts after they 
had been standing for a period of time. Analysts found that 
filtering the samples after the film appeared lowered results 
even in the standards. Filtering irr~ediately and using smaller 
sample aliquots after extraction, however, appeared to solve the 
problems. Initial experiments to determine the detection limit 
of nitrocellulose in water also had to be repeated because 
the initial spiking levels (based on an assumed detection limit) 
were too low. The detection limit was found to be in the ppm 
rather than the ppb range. 

Despite extensive cleanup using gel permeation chromatography, 
fish tissue samples showed a large number of extraneous peaks. 

There was some diffic11lty in determining the detection limit for 
nitroulyccrin and phth~lates as well as cndrin and B-BHC due to 
poor recovery of blank water spikes at low concentrations. 
Values were eventually obtained by spiking at higher concentra
tion levels for all parc1.mcters except diethylphthc1lc1.te (DEP). 
The problems with this and other parameters were discussed during 
a meeting with USA'l'HAHA personnel. Instructions received from 
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TABLE S-1 

ANALYTICAL METll900LOGY 

f'~ 
ALK 

CCL4 

con 

COND 

11/IRD 

llflJN2 

NOJ 
N02 
PH 
S04 
SULFID 
N2KJEL 
CEC 

ABHC 
BBIIC 
DBHC 
CLDAN 
01.DRN 
ENDRIN 
AENSLF 
BENSLF 
HPCL 
LIN 
PPDDD 
PPDDE 
PPDDT 
TXPHEN 
PCB016 
PCB22l 
PCB232 
l'C'B242 
PCB248 
l'CB254 
PCB260 

DBP 
DEF 

2,4-DNT 
NG 

l·lC 

AG 
/IL 
AS 
BE 
CD 
Ck 
cu 
f'E 
II•.: 

fll 

l'fi 
SIi 

SE 
~N 
Tl, 

:'.N 

~'.ethod (a) 

~ 310.l (b)_titrirnetric 

EP/1 - Fed. Reg. Vol. 44, No. 231, 68683-68690-
Liquid - Liquid Extract ion • GC/EC 

Method 120.l (b)_rneter 

Method 130.2(b)_titrimctric 

A:n:::,,nia nitroqt.·11 in l,.._ittom l-t~dimcnts, compiled by 
Crc-at Lakes Req1on Committee on Analytical Methods, 
F.F.:\ Dccf'm.~r:r 19(.9, J"!1• :'t'-31, with color dev~lopment 
.. \cc-,·r,ling: to Et"A l:">11.:::, .:.;v:·t1on 7.-L 

Mf'thod 353.2(1)) (c)_ 

c~lor imetric t· tut,)mc1lt.!d 
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~:1-~!~1..-,J J?r;.2 b) -Colcrimctr1c, Automated 
Mc-tl:od 376.1 :b)-titrimetric 
Method 351.3 -Colorimetric 
Method 57-2.1, Methods of Soil Analysis, No. 9, 
American Society of Agronomy, 1965. 

Water - Method for organo-chlorine pesticides in 
indugtrial efflu,mts - Fed. Reg., 38, No. 75, Pt. II. 

Soils and sediments - Method for analysis of PCB's, 
pesticides, and phthalates in soils and bottom sediments
EPA Region V, CRL Method No. 2.198 thru 207. 

Phthalate P~t~rs -
C~TJ·i\ Method t 1)6 - GC: 

f:PA Method 609 with 
modification - GC-EC 

Army NC-WA-01 with sample preparation - Automated/Colormetric 
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; • 
Parameter 

Gas Chromatography/ 
Mass Sp1'ct.ro:nctry 

T/\BLE 5-1 

ANALYTIC/IL MET1!0DOLOGY 
(Continued) 

Volati 1.., organics ,rnaly.sis (VOii) by 
GC-MS 
1:::1'1\ Mt•Ll1 1 1d (·~i•i 

Non-volatile org,1n ice by GC-MS 
EPA Method 625 

f'ir.h t i•:•~1w by GC,,t-b 

Clt•.1nu1 tiy c;el 1,r,r:;a·,1t 11."'11 .:l~ in ChJ.plt"'r 3, 
Sc\..'tion 4, EPA Munu.il f,)r Organics Analj'~is 
Using GC-M!..i. 
A1:alysis by EPA ~•k•th(}d G2S 

NOTES: (a)See methods included as Appendix I. 

(b)Mcthod as it appears in "Methods for the Chemical Analysis of W.:itcr a:,d Wastes•, USEl'A, 1979. 

(c)Soil and sediment sc1mples pre(Jared using "Preparation of Soils and Sediments for the 
Analysis of Nitrate, Nitrite, and Sulfate" (See Appendix J). 

(d)Where two methods are specified, the flame method was used for hi 0'1 levels and the furnace 
technique for low J evcb. Samples were prepared for analysis usi:1,o the EPA methods 
included in Appendix I. 
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USATHAMA for completion of the project did not, however, include 
reanalysis for DEP detection limit determination. 

Problems were also encountered during the initial attempts to 
determine a detection limit for aluminum in water. This was 
also reported to USATHAMA, but was not mentioned in the instruc
tions received for completion of the quality control portion of 
the project. 

In addition to the problems discussed above, nitroglycerin 
analyses proved to be difficult due to the apparent instability 
of the compound in extracts as observed with standards in the 
laboratory. Therefore, values obtained for samples during the 
screening phase were considered minimum levels of the pollutant. 
In order to confirm these levels, some sites were resampled 
during verification with arrangements made for immediate 
extraction and subsequent analysis by the laboratory. 

Results 

Appendix I presents a summary of the analytical results of the 
survey. The data in these tables is presented in two formats -
by parameter and by site. The numbers presented in these tables 
are expressed in micrograms per liter for water samples and 
micrograms per gram for soils and sediments (unless otherwise 
indicated). The symbol"<" followed by a numerical value indi
cates that the reported value is less than the detection limit 
as determined by the method of Hubaux and Vos, taking into 
account the dilution (if any) of the sample. 

The results of the GC/MS scans present qualitative results of 
the screening of samples for unspecified compounds. The tables 
of data summarizing the GC/MS library searches (identifications 
of unknowns) contain a column entitled "Similarity Index". 
The values reported in this column give an idea of how well the 
mass spectrum of the corresponding compound as recorded in the 
library matches that of the unknown. A perfect match would 
have an assigned value of 1.0000. For water samples, three 
fractions were analyzed: a volatile fraction, an acidic extract 
and a base-neutral extract. For soil and sediment samples, a 
volatile fraction was not unalyzed. The compounds identified 
are listed in order of increasing retention time on the GC. 
For a few compounds (generally priority pollutants}, the 
existence of standards and calibration curves, generated through 
previous USEPA contracts, has allowed for a semi-quantitative 
concentration to be presented. This concentration data is 
presented for informatio11al purposes. Such data was not a 
contractual requirement and the detection limit criteria are 
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those of USEPA and not of USATHAMA. An indication of the 
concentration range of the other peaks identified is also 
given in the data tables. These concentration estimates were 
calculated assuming that the compound observed gives a response 
equivalent to that of the internal standard, i.e., that the 
response factor is 1.0. A more quantitative value cannot be 
reported unless standards of each compound are obtained and 
run on the system. 

QUALITY ~SSURANCE/QUALITY CONTROL 

Introduction 

The quality assurance measures employed for the BAAP survey 
were drawn directly from the "Quality Assurance Program for 
the U.S. Army Toxic and Hazardous Materials Agency", (May 
1979). Some of the required quality control information was 
already available, having been collected in connection with 
work conducted for USATHAMA during the Milan Army Ammunition 
Plant Contamination Survey. Some changes were incorporated 
into the program after consultation with USATHAMA and will 
be evident from the discussion which follows. 

Determination of Detection Limits 

The method of Hubaux and Vos was employed in determining 
detection limits. Standards prepared from SARMS (Standard 
Analytical Reference Materials as defined in USATHAMA QA Program) 
or reagents traceable to SARMS, were used to cover the entire 
linear working range of the method. Response was plotted vs. 
target (true) values. In most cases, response was recorded in 
concentration units. The responses of check standards were 
plotted vs. target (true) concentration. Check standards 
were identical in composition to calibration standards, but 
were analyzed as unknowns after prior calibration. 

All raw data on responses of standards vs. target (true) concen
tration, together with graphical representations of the Hubaux 
and Vos detection limits, are included in the quality assurance 
supplement. Tables 5-2 and 5-3 summarize the detection limits 
for WQtcrs and soils, respectively. 

Where only detection limits were of interest, one analysis was 
m~de at each concentration level. If precision and accuracy as 
specified in the USA'rIIAMA program were also of interest, four 
repetitive an~lvsc~ were made at each concentration level. In 
<J1..'llC' r,ll, the f o.Llowing cone en tr.:i. tion levels were chosen; blank, 
0.5 D.L., D.L., 2 D.L., 5 D.L. and 10 D.L. It is important to 
note that D.L. refers to the required detection limit. 
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TABLE 5-2 

SUMMARY OF DETECTION LIMITS IN DEIONIZED WATER 

. . (a) 
Pesticides Metals 

Parameter Concentration Parameter Concentration 

chlordane 0.11 µg/1 antimony 5.5 µg/1 
toxaphene 8.9 µg/1 arsenic 6.3 -µg/1 
a-BHC 0.17 JJg/1 beryllium 47 -µg/1 
y-BHC 0.028 Jig/1 cadmium 1.2 -µg/1 
o-BHC 0.026 µg/1 chromium 4.4 -µg/1 
8-BHC 0.035 µg/1 copper 5.0 µg/1 
heptachlor 0.12 µg/1 lead 1. 7 µg/1 
aldrin 0.033 µg/1 mercury 0.47 µg/1 
DDE 0.11 µg/1 nickel 8.1 µg/1 
DDD 0.063 µg/1 selenium 2.0 µg/1 
DDT 0.092 µg/1 thallium 2 • .9 µg/1 
endrin 0.030 µg/1 silver 2.5 µg/1 
dieldrin 0.16 µg/1 zinc 15 µg/1 
endosulfan I 0.025 µg/1 tin 17.5 µg/1 
endosulfan II 0.064 µg/1 

PCB's(a) Other Compounds of Interest 

Parameter 

Arochlor 1016 
Arochlor 1221 
Arochlor 1232 
Arochlor 1242 
Arochlor 1254 
Arochlor 1248 
Arochlor 1260 

Concentration 

1.1 µg/1 
3.0 µg/1 
2.4 µg/1 
1.3 µg/1 
2.4 µg/1 

0.70 µg/1 
2.3 µg/1 

Parameter 

nitrocellulose 
nitroglycerin 
2,4-DNT 
nitrate 
nitrite 
sulfate 
DBP 
DPA 
benzene 
ethyl acetate 
chloroform 
carbon tetrachloride 

(a) D . 1 · . d . d b h h ctcction 1m1ts ctQrm1.ne y gas c romutograp y 

(b) D . 1 . . d . d / ctection 1.nu.ts etcrmine by GC MS 

(c)From Milan AAP proc:;rurn 
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Concentration 

2.05 mg/l(a) 
11 µg/1 

0.13 pg/l(c)&(a) 

0.36 mg/1 
0.25 mg/1 

5.7 mg/l(b) 
2.34 µg/l(a) 
2.35 µg/l(a) 
7.06 µg/l(a) 
9.5 µg/l(a) 

2.28 µg/l(a) 
0.26 µg/1 



TABLE 5-3 

SUMMARY OF DETECTION LIMITS IN SOIL 

Parameter Concentration 

2,4-DNT 8.86 ng/g 

nitrate 0.83 µg/g 

nitrite 0.63 µg/g 

sulfate 9.92 µg/g 

DBP 2.8 µg/g 

DEP 3.6 µg/g 
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- As indicated in Tables 5-2 and 5-3, the detection limits 
for most organic parameters were in the low ppb range for waters 
and the low ppm range for soils. Nitrocellulose was an exception, 
showing a detection limit in the ppm range for waters. As indi
cated in the tables, the detection limits for inorganic parameters 
were in the low ppb range for metals in water, while for anions 
the detection limits were in the low ppm range on both waters 
and soils. 

In all cases, the detection limits were found to be low enough 
to meet the requirements of the project and to allow for measure
ments which adequately defined the extent of pollution. 

Precision and Accuracy 

Precision and accuracy data were also generated according to the 
USATHAMA procedure by repetitive analysis of standards at several 
levels of concentration as described above. These standards 
were added to blank water (i.e. deionized, organic-free water) 
or blank soil according to the type of precision and accuracy 
data sought. The "blank" soil was prepared by soxhlet extracting 
a low background soil with methylene chloride for 24 hours and 
air-drying. Analyses were performed by the same procedures used 
for samples. 

The precision and accuracy data have been used to calculate two 
values based on a Hubaux and Vos plot of the data. Statistical 
calculations described below were facilitated by a program 
written for the computer. Accuracy is characterized by the slope 
of the regression line when plotting found values vs. target (true) 
values. When these slope values have been available, data have 
been corrected by dividing found values by the slope. Precision 
is characterized by means of the standard deviation (obtained by 
taking the square root of the variance as it appears on the 
Hubaux and Vos plot). For individual data values, these standard 
deviations are used to calculate relative standard deviations 
{equal to standard deviation divided by found value and multiplied 
by 100). Accuracy and precision for individual parameters are 
summarized in Table 5-4. Precision and accuracy data for para
meters not included on this table was not requested by USATHA.MA. 

Additional QuQlity Control 

In addition to the determination of detection limits and the 
measurement of precision and accuracy as specified by USATHAMA, 
other quality control measures were employed. These included 
the annlysis of duplicates and spikes as a control on samples 
an.:ilyses. These results are summarized in Tables 5-5, 5-6 and 5-7. 
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TABLE 5-4 

PRECISION AND ACCURACY IN WATER AND SOIL 

Parameter 

Water: 

lead 

tin 

nitrocellulose 

nitroglycerin 

2,4-DNT 

nitrate 

nitrite 

sulfate 

DBP 

DPA 

chloroform 

carbon tetrachloride 

mercury 

Soil: 

2,4-DNT 

nitrate 

nitrite 

sulfate 

Accuracy 
(Slope of 

Hubaux and Vos 
Regression Line Plot) 

1.04 

~ 9 

0.550 

1.01 

1.64 

1.06 

0.705 

0.457 

0.807 

0.972 

1.00 

0.9854 

0.576 

0.934 

0.088 

0.988 

Precision 
(Standard Deviation 
of Hubaux and Vos 

Regression Line Plot) 

.82 

8.95 

·-~ 

1. 31 

0.182 

0.196 

0.130 

1.71 

0.0539 

0.340 

0.299 

1.37 

0.0860 

2.46 

0.299 

2.03 

3.69 



- TABLE 5-5 

RESULTS OF DUPLICATE AN,\YSES - METALS 

Parameter Site No. Sam121., No. Analtsis No. Anal;z'.">iS No. 2 

aluminum Sll02 AOOl 2.52 mg/1 2.70 mg/1 ~ 
c1lumin11m SJ.lO'J [)5009 f,,500 ~q/g G,nhn ,iq/g -~~ 
aluminum S1414 05014 6,700 µg/g S, 7'>,) ug/g ~ 
aluminum S1122 AOOll 0.23 mg/1 0.20 rng/1 ~ 
antimony Sll33 A0061 <5.5 119/l <5.S ug/1 

ar::;l•nic: SllJJ AO• lf, l <l 11g/l il~;/1 

beryllium Sll33 AOOf>l <l µg/1 <l 1,g/l 

cadmium S1133 A0061 <5 11g/l <5 ,,<J/1 

chromium 51133 AOOC,l 84 pg/1 60 119/l 

chromium S1133 A0061 5.9 1Jg/l 6.0 µg/1 

copper S1133 A0061 25 11g/l 27 1:g/l 

iron S1121 A0056 0.43 rng/1 0.54 mg/1 

lead S1414 D5014 1.64 µg/g 1.59 ug/g 

lead Sl409 05009 83.0 µg/g 85.5 ug/g 

lead Sll02 AOOOl 10.4 )Jg/1 10.6 ug/1 

lead S1122 A00ll ?..83 pg/1 3.67 µg/1 

lead Sll33 A006l 10.2 ug/1 12.9 i:g/1 

mercury S1123 A0052 <O. 3 i:g/1 <0.3 1:g/l 

nickel Sll33 A0061 <5 1Jg/l <5 i;g/1 

selenium Sll33 A0061 <2 µg/1 <2 µg/1 

silver Sll 33 A0061 <3 µg/1 <3 pg/1 

tin S14l.4 05014 0.35 1Jg/g 0.60 µg/g 

tin S1122 AOOll <l µg/1 7 1-q/l 

tin S1409 D5009 2.5 µg/g 1.8 1:g/g 

tin 51107 A0063 7.7 µg/1 1.4 µg/1 

tin S1102 AOOOl 6.8 µg/1 <l 1,g/l 

thallium S1133 1\0061 <l µg/1 <l 1,g/l 

zinc S1133 A006l 99 \,!(J/1 93 L'}/1 

zinc S1121 1\0056 <10 i,g/1 <10 1,g/l 

NOTE: Tllf' following samples which arc not from BMP were :r·..:n '1S dupl ic.:atl)S in sets co:-itainin:.i £3.\r\I' sa1;rlv!':: 

mercury 29507 <0.3 µg/1 <0. 3 ~CJ/1 

mercury 29507 0.4 µg/1 <0. 3 l"J/1 

mercury 29237 <0.3 µg/1 <O,J ;,g/1 

, l , It. J + 

(, '/ 



TABLE 5-6 

RESULTS OF DUPLICATE ANALYSES - ORGANICS AND NON-METALS 

Parameter Site No. Sample No. Analysis No.l Analysis No. 

COD 51311 D5064 70,500 mg/kg 56,500 mg/kg 

COD 51301 D5035 43,700 mg/kg 43,700 mg/kg 

COD 51123 A0052 2 mg/1 4 mg/1 

ammonia 5lll3 D5065 172 mg/kg 150 mg/kg 

ammonia 51303 D5041 348 mg/kg 310 mg/kg 

nitrite 51108 A0064 0.376 mg/1 0.374 mg/1 

nitrate 51321 0.73 mg/1 0.73 mg/1 

kjeldahl-N 51123 A0052 <0.5 mg/1 <0.5 mg/1 

percent solids 51305 M0012 6.53% 6.64% 

alkalinity 51136 A0072 335 mg/1 337 mg/1 
(DNR 3) 

sulfate 51132 A0058 3 mg/1 2.4 mg/1 

carbon 51117 A0050 64 µg/1 68 µg/1 
tetrachloride 

chloroform 51117 A0050 12 µg/1 13 µg/1 

2,4-DNT 51202 D5020 403 mg/1 381 mg/1 

nitrocellulose 51321 0.002 mg/1 as N02' 0.043 mg/1 

NOTE: The following s.implcs which are not from BAAP were run as 
duplicates in sets containing BAAP samples: 

COD 

COD 

alkalinity 

29052 

28463 

28389 

68 

51 mg/1 

19 mg/1 

370 mg/1 

23 mg/1 

20 mg/1 

368 mg/1 

2 

as N02 
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TABLE 5-7 

RESULTS OF SPIKED SAMPLE ANALYSES(a) 

Calc'd Found 
Value of Sample Sample Percent 

Parameter Site No. Sample No. Cone. Sample Spike and Spike and Spike Recovery 

antimony Sll07 A0063 <3 µg/1 15 µg/1 16.5 µg/1 13.08 µg/1 77% 

leac: Sll33 A0061 12.9 µg/1 7.5 µg/1 20.4 µg/1 20.5 ]Jg/1 101% 

lead Sll33 A0061 12.9 µg/1 15 µg/1 27.9 µg/1 31.9 ]Jg/1 127% 

nickel Sll33 A0061 <5 µg/1 20 µg/1 22.5 µg/1 18.6 µg/1 81% 

nickel Sll08 A0064 <5 µg/1 20 µg/1 22.5 µg/1 21.4 µg/1 95% 

thallium Sll33 A0061 <l µg/1 5 µg/1 5.5 µg/1 3.28 µg/1 56% 

thallium Sll33 A0061 <l µg/1 10 µg/1 10.5 µg/1 8.12 µg/1 76% 

zinc S1136 A0072 202 g/1 1,000 g/1 1,202 g/1 1,100 g/1 90% 
(DNR 3) 

NOTE: (a)For the purpose of calculating recoveries, value~ lens than the detection limit were 
taken to be one-half the detection limit (i.e., for nickel <5 µg/1, value taken as 
2.5 µg/1). 
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Discussion of Quality Assurance 

The procedures used in conducting the quality assurance aspects 
of this project were based on the concepts and approach deve
loped by USATHAfL~. The results from analyses performed under 
the quality assurQnce program provide a basis for judging the 
overall data reliablity. In particular, one can be confident 
that the low levels of contaminants reported are reliable, due 
to the extensive preliminary QA work on detection levels. 

It should be noted, however, that the detection levels determined 
by the Hubaux and Vos procedure are conservative estimates. 
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CHAPTER 6 

GRUBERS GROVE BAY 

An investigation of Grubers Grove Bay was conducted in con
junction with the overall study of potential groundwater and/or 
surface water contamination at BAAP. This investigation was 
initiated at the request of the Wisconsin DNR to determine 
whether the sediment in the bay should be removed. A previous 
investigation indicated that some of the sediment had originated 
from past manufacturing operations at BAAP. Removal of these 
contaminated sediments through dredging had been proposed, but 
questions arose concerning the benefits of dredging versus the 
detrimental impacts. Discussions among USATHAMA, BAAP, Wis
consin DNR and EEI personnel resulted in the implementation of 
the sampling and analysis program described in the following 
section. This program was designed to answer the questions: 

1) Are the sediments in Grubers Grove Bay contaminated 
with materials discharged during manufacturing 
operations at BAAP? 

2) If the sediments are contaminated, what is the 
nature and extent of the contamination? 

3) If the sediments are contaminated, are they having 
a measurable adverse impact on the aquatic ecosystem 
in the bay? 

4) Would the sediments, if left in place, have any long 
term adverse effect on the environment? 

5) Would dredging the sediments tend to release 
contaminants into the water that currently are 
trapped in the sediments? 

This sampling and analysis program contained two main elements. 
Samples of water, sediment, and fish were collected and analyzed 
to document and quantify the extent of contamination, and to 
determine whether this contamination was being transferred up 
the food chain to fish species consumed by man. The second 
main element consisted of determining the ecological health of 
Grubers Bay by comparing the macroinvertebrate organisms in 
the bay sediments with those in an uncontaminated, but morpho
logicully similar, bay in Lake Wisconsin - Wiegands Bay. The 
information from these two elements of the investigation were 
then used to assess the potential impacts of the proposed 
Jrcdging. 
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WATER SAMPLING 

Seventeen locations were identified for the collection of both 
surface water and sediment samples. Twelve were in Grubers 
Grove Bay, two in Wiegands Bay, one in Lake Wisconsin just 
above the dam and two in the Wisconsin River below the dam (see 
Figures 6-1, 6-2 and 6-3). The first set of samples was collected 
by an EEI field sampling team during November, 1979, just before 
the ice formed on the bays. A second partial set of samples 
was collected through the ice in February, 1980. 

The first samples were collected from a small boat using the 
apparatus shown in Figure 6-3. This aspirator-type system 
allowed for the collection of the sample in a 1-gallon glass 
jar. The samples were depth integrated throughout the water 
column at each site. After a sufficient amount of sample had 
been collected, the sample was poured-off into different sample 
containers, e.g. amber glass quart jars, pint and quart plastic 
bottles, and 40 milliliter septum seal volatile organic analysis 
(VOA) vials. A different 1-gallon glass jar was used for each 
site. All glass containers had Teflon-lined lids, and were 
cleaned in EEI's laboratory according to USATHAMA procedures 
before shipment to BAAP. 

The sampling apparatus that was used has a number of advantages 
and disadvantages. It is readily portable, easily cleaned, and 
capable of obtaining either vertically integrated samples or 
samples collected at a discreet depth. The sample contacts only 
Teflon and glass which minimizes the potential for cross contami
nation and sorption/desorption problems associated with other 
sampling systems. It is also capable of collecting the relatively 
large sample volumes required for the multiple analyses req11ested 
and can be used successfully in relatively rapidly flowing 
water. Its'primary disadvantage is that the partial vacuum 
generated in the I-gallon glass jar may tend to strip some of 
the volatiles from the water sample. 

The water samples taken in February, 1980 were collected through 
the ice in Grubers Grove Bay. This partial set of samples (sites 
S1301, S1307 and Sl312) was collected on a grab sample basis by 
holding the open containers under water and allowing them to fill. 

72 



EEi 

Gt) 4 
NORTH 

FIGl'HI: 6-1 

-~' 
I 
I 

r, 
/'-'-...·1 

SEDIMl:NT/1,,\Tl:R 5Af1PLING POI:i'! LOCATIONS: 

73 

WIEGANDS BAY, LAKE WISCONSIN, 
,\ND Till: WISCONSIN P!Vl:I: 



-..J 
~ 

- -
B.A AP B01JNDARY 

--~--,--~-----► --,---1<--><--c 7 S.T.H. "78" . l 

LEGEND 

~OUSES 

S13040~(j 

0 0 S13O3 
Sl3O2 

0 S13O5 

0 S 1306 

0 S13O7 

-N-

I 
A CABINS 

/ b c,..-SHEO 

(> I""---

0 S 1301= SEDIMENT /WATER SAMPLING 
POINT WITH SITE 1.0. S13·O9 0 

SCALE 

0 100' 200' !00° 400' 
~ 

EEi 

® 

e S1310 

c:::i ~~,? ~ 
--HOUSES------- "' 

0S1311 

S1312 0 

~<:J,~ ~~, 
c,O ,~ 

~~~s,~<?,: 
~f.~ c,O~ 

\,, ~,~ 

' 
FIGURE 6-2 

SEDIMENT/WATER SAMPLING 
POINTS: GRUBERS GROVE BAY 

_:_ 



--.J 
V1 

-

EEi 

BOAT -. 

-

TEFLON TUBING 

VACUUM PUMP 

I GALLON 
GLASS JAR 

TEFLON 
LINED 
LID 

WEIGHT

INTAKE 

FIGURE 6-3 

SURFACE WATER SAMPLING SYSTEM 

e··-



SEDIMENT SAMPLING 

Sediment samples were collected at each of the seventeen 
water sampling sites. The sediment samples at sites S1313 
through S1317 were collected by EEI personnel from a small 
boat in November, 1979, at the same time the first set of 
water samples was collected. These samples were collected 
by using a standard Ekman dredge (see Figure 6-4). After 
each retrieval of the sampler, the sample was emptied into 
a stainless steel mixing bowl at each site until a sufficient 
quantity of sample had been collected. The sample was blended 
in the field and placed into amber quart jars with Teflon lid 
liners. The jars had been pre-cleaned according to USATHAMA 
sample container cleaning procedures. 

The Ekman sampler was cleaned with lake water at each site 
after the water sample had been collected and before 
collecting the sediment sample. 

The sediment samples at sites S1301-S1312 were collected in 
February, 1980 by Warzyn Engineering, Inc. personnel under 
EEI supervision. The samples were collected through the ice 
with the aid of a drilling rig. The samples were collected 
in 2-foot thick increments to a variable depth (depth depended 
on the thickness of the sediments). The entire thickness of 
sediments was sampled at each location and one 2-foot sample 
was taken of the underlying granular soils (Table 6-1). The 
sediments were easily distinguished from the soils by color, 
texture and odor. Sediments were a black organic silt or 
muck, and the soils were a brown sand or silty sand. The 
original topsoil was distinguishable at some locations (silty 
sand, with some humus and roots). 

The samples were collected using 3-inch diameter shelby tubes 
through use of an osterberg piston sampler (Figure 6-5). Each 
of the shelby tube samples was emptied into a porcelain-lined 
mixing bowl and blended in the field before placing the sample 
into several (three to five) amber glass wide-mouth quart jars. 
These jars had Teflon lid liners. The number of jars per 
sample varied depending on the amount of sample recovered. 
The mixing bowl and stainless steel mixing spoon were washed 
with snow and water from the bay between each retrieval of the 
sampler. 

The sample jars were kept cold (less than 40°F) and dark until 
packeJ for shipment via air freigl1t to EEI's laboratory. The 
samples were packed in Coleman coolers and iced for shipment. 
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EKMAN DREDGE (Bottom Sampler) 
Various sizes of Ekman Dredges are 

«"''"\, available for taking- samples of mud from 

I 
".( ' \ the bottoms of water bodies. The sam-

/ ~ piing dredge is lowered to the bottom 
' _ with the jaws in open position. A rel( ase 

' mechanism is lowered down the support 
\~ line to close the jaws. The jaws are spring 

· mounted, causing them to bite into the 
mud to obtain a sample. This type of 

\ -- / sampler can only be operated in soft ma-
\ . j terial. It is usually used in taking mud 
~, .. •-,, •. •; ~ samples for quantitative studies of lake 

muds, vegetable debris and bottom fauna. 
Ekman dredges are solid brass construc-

tion with stainless steel springs and cables. 
Both models include a marine plywood carrying case with a 
polyurethane finish. 
Available in 2 sizes: 
Model Description 
DR-1007 6" x 6" sq. ( 152 mm x 152 mm sq.) 

Ekman Dredge 
Chamber Volume: 216 cu. in. 

(3,540 cu. cm) 

Shipping Wt. 

15 lbs. (7 kg.) 

DR-1008 9" x 9" sq. (229 mm x 229 mm sq.) 
Ekman Dredge 28 lbs. ( 13 kg.) 
Chamber Volume: 729 cu. in. 

( 11,950 cu. cm) 

Model DR-1008 was used at BAAP 
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Depth 
Sample Interval 
~ ( feel) 

S1301 0-2 
S1301 2-4 
S1301 4-8 

51302 0-2 
Sl302 2-4 
Sl302 4-6 

S1303 0-2 
S1303 2-4 
S1303 4-6 
S1303 6-8 
S1303 9-10 

Sl304 0-2 
S1304 2-4 
S1304 4-6 
Sl304 6-8 

S1305 0-2 
Sl305 2-4 
S1305 4-6 

S1306 0-2 
S1306- 2-4 
S1306 4-6 
S1306 6-8 

S1307 0-2 
S1307 2-4 
Sl307 4-6 
Sl307 6-8 

S1308 0-2 
S1308 2-4 

S1309 0-2 
S1309 2-4 

S1310 0-2 
S1310 2-4 

Sl 311 0-2 
S1311 2-4 

S1312 0-2 
S1312 2-4 

S1313 0-1 

S1314 0-1 

S1315 0-1 

S1316 0-1 

S1317 0-1 

TABLE 6-1 

SEDIMENT SAMPLE KEY 

EEI Lab Sample 
NumLer Number 

26422 MOODS 
26423 D5034 
26424 D5035 

26425 M0006 
26426 05037 
26427 D5038 

26428 M0007 
26429 M0008 
26430 M0009 
26515 D5040 
26516 D5041 

26517 MOOlO 
26518 MOOll 
26519 D5043 
26520 D5044 

26521 M0012 
26522 D5046 
26523 D5047 

26524 M0013 
26525 M0014 
26526 D5049 
26527 D5050 

26528 M0015 
26529 M0016 
26530 D5052 
26531 D5053 

26543 D5055 
26544 D5056 

26545 D5058 
26546 05059 

26547 D5061 
26548 D5062 

26549 05064 
26550 D5065 

26551 05067 
26552 05068 

M0018 

26792 M0017 

Not 
An,, I yzed 
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Comt'05 i te 
S.:implti Numbers 

D5036C 
D5036C 
D5036C 

D5039C 
D5039C 
D5039C 

M0789C D5042C 
M0789C D5042C 
M0789C D5042C 

D5042C 
D5141 u5042C 

MlOllC D5045C 
MlOllC D5045C 

D5045C 
D5045C 

D5048C 
D5048C 
D5048C 

MlOlJC DSOSlC 
Ml013C DSOSlC 

DSOSlC 
D5051C 

D5054C 
D5054C 
D5054C 
D5054C 

D5057C 
05156 05057C 

05060C 
D5060C 

05063C 
0506 3C 

D5066C 
05066C 

05069C 
05069C 
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Osterberg Piston Sampler, new model 
The new, streamlined design Osterhcr~ Sampler h,u been found 

10 be unusually succc,sful in obtaining full recovery on samples of 
both sands and cla)'s. A major advantage of this sampler over the 
usual fixed piswn type is that only one string of rods is needed to 
opcr.11e it. In addition. the pushing is done hydraulically and it is 
impmsiblc to on-rdrivc. 

How il Operates: 
The sampler is lowered into a previously drilled and cleaned-out 

hole. When water p1cssure is applied through the drill rod, a piston 
to which a thin walled sampling tube is attached is forced out of 
the pressure cylinder. A second piswn - the fixed piston inside the 
sampling tube - is connected to the sampler head by a hollow 
rod. As the piston is forced down in the pressure cylinder, air in 
the sample tube escapes through the hollow rod and ball check. 
The reaction for the pushing is obtained by clamping the drill rod 
either to the casing or to the drill rig. 

When the piston has reached its full stroke and the sampling 
tube penetrated its full depth in the soil, water pressure is auto• 
matically relieved by allowing circulation through a hole in the 
hollow piston rod and through ball check. The sampler is then 
turned I½ revolutions (the inside tube being held to the outside 
tube by means of a friction clutch) to break off the soil at the 
bottom of the tube. The sampler is then ~ady for removal from 
the drill hole. 

The sampler is furnished complete with one sample tube and 
a kit of spare parts. Sampler tubes are polished inside . 
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Appendix E includes boring logs of the sampling operations. 
These logs were used to generate the contours shown in 
Figure 6-6. Because the sediments were very soft, it was not 
necessary to maintain an open hole to take deeper samples. 
The osterbcrg sampler was merely forced into the sediment to 
the desired depth in the closed position. Once the desired 
depth was reached, the sampler was activated and then retrieved. 
This method worked extremely well until sandy subsoil was 
encountered at each sampling site. The sand provided a much 
greater resistance to the operation of the sampler, and sampler 
penetration into this unit was sometimes poor (5 to 20 centimeters). 

FISH SAMPLING 

Ten species of fish were collected from Grubers Grove Bay 
(Table 6-2) including the sport and rough fish most commonly 
sought by anglers and commercial fishermen. A total of 13 
"net days" (net set in place for 24 hours= 1 net day) were 
required to obtain the desired variety of species from Grubers 
Grove Bay. Wiegands Bay yielded ten of the desired species in 
8 net days (Table 6-2). Fish collections were also made in 
Lake Wisconsin proper by the Wisconsin Department of Natural 
Resources. This sampling produced carp, channel catfish and 
sturgeon which were all found to be over 5 years old and 
contained large deposits of fatty tissues. 

Samples selected for analysis included composites of predator
sport fish, pan fish and rough fish from both Grubers Grove 
and Wiegands Bay. A large carp and lake sturgeon were selected 
for analysis from Lake Wisconsin. 

The area and depth of the surface waters to be sampled allowed 
for the use of gill nets as collecting devices. The nets were 
100 feet long with panels 4 feet by 25 feet. Mesh sizes were 
3/8-inch, 1-inch, 1-1/2 inch and 2-1/2 inch, composed of either 
multifilament or monofilament twins. 

The nets were set parallel to prevailing winds with a 25 pound 
anchor on the windward end. This technique allowed the net to 
be cleaned and replaced without lifting both anchors. Black 
and white striped buoys marked both ends of the nets along 
with triangular white flags containing collectors' permit 
numbers. The small variable sized mesh produced fewer fish 
of lnrge size. The fish that remained alive in the net which 
were not needed for nnalysis were released unharmed. Others 
were field dressed and returned to the local Department of 
Conservation agent in Sauk City. 
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• Sample 
Number Common Name 

Grubet"s Grove nav 

80201 
B0202 
B0211 
B0212 

B0203 
130214 
80214 
B0216 

80204 
B0219 

B0205 
B0206 

B0207 
B0222 
B0233 

B0208 
B0209 

B0210 
B0218 

B0213 
B0220 
B0227 
B0228 

B0223 

B0221 

B0226 

Wiegands Bay 

B0235 
B0236 
B0237 

B0240 
B0241 

80229 
B0248 

B0232 
B0233 

no23s 
13023~ 

B0245 
B0246 
80234 

ll0231 
B0247 

fl0230 

80242 

Sauyer 

Carp 

Redcar sunfish 

Yellow perch 

White bass 

Northern pike 

Walleye 

Brown bullhead 

White sucker 

White crappie 

Rock bass 

Sauger 

Carp 

Yellow perch 

White Bass 

Northern pike 

Walleye 

l'lhi t.c cr..ippie 

Bl,\ck cr.1pl1ie 

Channel catfish 

Wisconsin River 

80217 
B0225 

110224 

IIU.'•I I 
IJ0/44 

Lake :Jturgcon 

Cl1.1n1wl <',1tfish 

TABLE 6-2 

FISH COLLECTION 

Genus Species 

Stizostcdion canadcnsc 

Lepomis microlophus 

Perea flavescens 

Morone chrysops 

Esox ~ 

Stizostedion vitreum 

Ictalurus nebulosus 

Catostomus commersoni 

Poxomis annularis 

Ambloplites rupestris 

Stizostedion canadense 

Cyprinus carpio 

Perea flavescens 

Morone chrysops 

Stizostedion vitreum 

Puxon1is ar1nul~ris 

Pc.,xi..ll1 is n i,1 r·.om~tcu 1 at us 

Ictalurus punctatus 

Acipcnscr fulvesccns 

82 

Age 
(years) 

2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
5,5 
5.5 

1.5 
1.5 

2.5 
2.5 

0.8 
0.8 

3.5 
3.5 

2.5 
2.5 

1.5 
1.5 
1.5 
1.5 

3.5 

0.8 

2.5 

1.5 
1.5 
1.5 

5.5 
4. 5 

2.5 
2.5 

3.0 
1.0 

1.5 

2.5 
1.5 
4. 5 

J.8 
l. 5 

1. 5 

9.0 

10.0 
14.0 

11.0 

10.5 
8.5 



I 
j - Fish that were retained for analysis were placed on ice and 

taken to the BAAP for cleaning. The fish were identified, 
weighed, measured and logged with sample numbers. The skinless 
lateral line and stomach tissues were removed and placed in 
clean quart amber bottles and immediately frozen. Fish were 
transported frozen to the EEI laboratory for analysis. 

Scales were removed for age determination from those fish taken 
for tissue analysis. The scales were prepared in glycerin and 
annuli were counted under a dissecting microscope to determine 
the number of years of growth. 

Pectoral spines were taken from catfish and pectoral fin rays 
were removed from lake sturgeon also for the purpose of aging. 
These were sectioned with a jewelers saw and growth rings 
were counted to determine the years of growth. 

CHEMICAL ANALYSIS 

The number of samples and the types of analyses performed on 
them for each ·category of sample (water, sediment and fish) 
are shown in Table 6-3. The samples were analyzed according 
to the same methods and procedures described in Chapter 5. 
The QA/QC procedures described in Chapter 5 were also applied 
to these samples. The analytical results for these samples 
are included in Appendix I by both site ID and test name. 

DATA INTERPRETATION 

Screening Phase 

Grubers Grove Bay was the initial receiving body for all 
industrial wastewater discharges from BAAP. The GC/MS 
analyses performed on the water and sediment samples from 
Grubers Grove Day (sites S1301-S1312) and from Wiegands Bay 
(S1314) were conducted during the screening phase of this 
investigation. A summary of the results of these analyses 
is shown in Table 6-4. Several other parameters (Al, Ne, 
NO2, NO3, Pb, Sn, and SO4) were also checked as part of the 
screening phase. 

The GC/MS analyses were performed in order to determine the 
presence of any organic contaminants which may have originated 
from operations at BAAP. The results of these analyses are 
included in Appendix I. Those compounds identified in the 
samples which EEI believes may have originated from BAAP 
manufacturing operations are shown in Table 6-4. 
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- TABLE 6-3 

ANALYSES PERFORMED ON SEDIMENT 

Number of Samples Analyzed For: 

Sample TlJ2e Al CEC COD NH3 NC NO3 NO2 Pb E.!! Sn SO4 GC/MS 

Water 3 NA 0 0 4 3 3 3 0 4 2 4 

Sediment 13 22 26 25 3 12 0 13 26 13 13 4 

Fish· 0 0 0 0 0 0 0 0 0 0 0 3 

NOTES: NA - Not an appropriate test 
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TABLE 6-4 

SUMMARY OF POSITIVE GC/MS RESULTS: 
GRUBERS GROVE BAY AND WIEGANDS BAY(a) 

Sample 
DEP(b) DBP(b) DPA(b) S/W/F(b) Site ID Number 

Sl301 D5036C 0.31 3.1 3.1 s 

Sl307 D5054C 0.23 17 24 s 

S1312 D5069C 140 0.61 91 s 

S1314 M0017 1.4 0.23 s 

S1301 W0016 6 3 w 

S1307 W0017 2 1 w 

S1312 W0018 1 <l w 

S1314 W0019 <l <l w 

B0210/B0218 (Walleye) 0.02 0.1 F 

B0216 (Carp 0.03 0.1 F 

B205/B0206 (Perch) 0.02 0.1 F 

NOTES: (a)All results reported as either µg/g or µg/1 for 
solids and water, respectively. 

(b)DEP = Diethylphthalate 
DBP = Dibutylphthalate 
DPA = Diphenylamine 
S/W/F = Sediment/Water/Fish 
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The sediment sample from site S1312 had higher concentrations 
of diethylpthalate (DEP) and diphenylamine (DPA) than that 
found in the background sediment sample from Wiegands Bay 
(site S1314). Site S1312 is at the mouth of Grubers Grove Bay, 
and the sediment there may be strongly influenced by Lake 
Wisconsin. Although DEP and DPA are used at BAAP, they are 
commonly used in many industrial operations and they are probably 
not unique to BAAP. Therefore, their presence in the sediment 
at site S1312 is not necessarily due to the operations at BAAP. 

The sediment sample at site S1307 (near the middle of Grubers 
Grove Bay) had a higher concentration of di-n-butylpthalate 
(DBP - another commonly used industrial chemical) than that 
found in the background sample (site S1314 - Wiegands Bay). 
Since BAAP is the only industrial operation draining into this 
bay, the DBP in the sediment at this site probably originated 
in the manufacturing operations at BAAP. However, the concen
tration of DBP in this sample (at site S1307) is so low that 
it does not constitute a threat to man or the environment. 

The three water samples collected from Grubers Grove Bay also 
contained slightly elevated concentrations of DBP and DEP, but 
still at the "trace" level and of no great concern. None of the 
other suspected organic contaminants (such as 2, 4-DNT) were 
detected in either the sediment or water samples from Grubers 
Grove Bay. 

Nitrocellulose (Ne) was manufactured at BAAP in large quantites 
and is riot a common industrial compound. Though explosively 
combustible when completely dehydrated, it is highly hygroscopic 
and will readily absorb enough moisture from the air to render 
it inexplosive. It is very insoluble in water. It is not 
considered to:x.:i.c; however, it will slowly decompose in the 
environment under anaerobic conditions to form ammonia. 

With these properties, Ne was considered a good indicator for 
contaminated sediment. It was found in high concentrations 
in two of the three sediment samples from Grubers Grove Bay 
that were analyzed for it as part of the screening phase of 
this study (see Table 6-5). Because it was found in such high 
concentrations, it was decided to test the sediments for 
ammonia (one of the degradation products) and chemical oxygen 
demand (COD) during the verification phase. It was also 
decided that, since the sediments were contaminated, three of 
the fish samples should be given a general screening for or
ganics via GC/MS. 
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TABLE 6-5 

SUMMARY OF POSITIVE ANALYTICAL RESULTS BY SITE ID 

Sl300 SERIES: SOIL/SEDIMENT 

Site ID 

S1301 

S1303 

S1305 

S1306 

S1307 

S1310 

NOTES: 

Sample 
Number 

D5036C 

M00076 

M0012 

D5051C 
D5050 
M0013C 

D5053 
D5054C 

D5061 
D5062 

NA= Not Analyzed 

r 

u 

\ 

\ 
y\ 

Depth 
(cm) 

0 

0 

0 

0 
183 

0 

183 
0 

0 
61 

r 

87 

NC 
(%) 

4 

NA 

NA 

NA 
NA 
NA 

NA 
17 

NA 
NA 

✓~ 

i I :./1 
·-f-.,, 

I_ ! 

Pb 
(11g/g) 

10 

NA 

NA 

300 
NA 
NA 

NA 
90 

NA 
NA 

• 

70 

2000 

3000 

NA 
600 

3000 

1000 
1000 

1000 
600 



Sediment sample D5051C from site S1306 (middle of Grubers 
Grove Bay - see Figure 6-2) contained a slightly elevated 
concentration of lead (300ug/g). According to the manual 
Quality Criteria for Water (USEPA - July, 1976) "the usual 
range of lead-in-soil concentrations is 2-200 ppm." If it is 
assumed that this range is also typical for lake sediments, 

-then the lead content of sample D5051C indicates some degree 
of contamination. However, since none of the other 13 sediment 
samples tested for lead had high concentrations, any lead 
contamination present in the sediments is not very extensive. 

Verification Phase 

The results of the COD and ammonia analyses of the sediment 
samples are included in Appendix I. As summarized in Table 6-3, 
high concentrations of ammonia were found in many of the sedi
ment samples in Grubers Grove Bay. Though the COD content of 
the samples was also very high, it was not significantly higher 
than that of the two control samples from Wiegands Bay (S1313 
and S1314). . --

~-h:~~ . ~OD ~nd ammonia concentr~~~-~~ica te 
~~;t nitrocellulose contamination is extensive throughout most 

of the bay. It is also apparent that the Ne is decomposing and 
\ releasing ammonia. __________ _.,,.,,,,.1 

~~-~e GC/MS a~~lyses per~ormed on the three f is;
samples are included in Appendix I, and summarized in Table 6-4. 
As shown in this table, DEP and DBP were detected in the fish, 
but not at concentrations significantly above the blank analysis. 
None of the other suspected contaminants from BAAP operations 
(e.g. 2, 4-DNT) were detected. Though there is no reason to 
believe they originated from BAAP, several other contaminants 
of environmental and human health concern were detected in the 
fish samples. These contaminants are also listed in Table 6-4. 

MACROINVERTEBRA'I'E STUDY 

EEI surveyed benthic macroinvertebrates in two bays of Lake 
Wisconsin in order to assess the differences, if any, between 
them. '.l'hc study w.J.s designed as a single phase investigation 
that could provide qualitative data on gross community 
differences. The study included determination of the optimum 
number of sampling points, location of points, collection 
of organisms and relevant field data, and analysis of informa
tion. The single phase (one-time collection) nature of this 
investig~tion precluded any in-depth analysis of the biological 
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community structure; the limited data have therefore been 
interpreted on the basis of prior experience with similar 
ecosystems. 

Materials and Methods 

Benthic macroinvertebrates were collected at five sampling 
stations in each of both Grubers Grove Bay and Wiegands Bay 
(see Figures 6-7 and 6-8). The stations in Grubers Grove Bay 
were chosen by a stratified random method that was designed to 
provide information on the variations in physical habitats from 
the mouth of the bay to its back. The sampling stations in 
Wiegands Bay were selected in a similar manner and were paired 
with the stations in Grubers Grove Bay. The a priori selection 
of stations in Wiegands Bay proved to be satisfactory to the 
extent that the pooled data for each bay could be analyzed on a 
comparative basis. 

Benthic grab samples were taken with a tall version of the 
standard Ekman bottom sampler. The tall version was used 
because of the extremely soft sediments encountered. Five 
grab samples were composited at each sampling station. Material 
was removed from the Ekman sampler and washed in the field through 
a standard No. 30 sieve bucket. The material that was retained 
by the sieve was placed into one-half gallon jars and preserved 
with either 70 percent ethyl alcohol or 5 percent formalin 
depending on the amount of organic debris in the sample. 

Depth of water, temperature of the water at the bottom, the 
dissolved oxygen at the bottom and secchi disc depth were also 
measured at each sampling station before taking bottom samples 
(Table 6-6). 

Benthic samples were sorted to remove all organisms. The 
actual time required to sort each sample varied directly with 
the amount of debris; the time spent varied from 30 minutes to 
over 3 hours for individual samples. Organisms were trans
ferred to 70 percent ethyl alcohol for storage. Identification 
of organisms was aided by the use of both dissecting and light 
transmittance microscopy. Larvae of the chironomidae were 
cleared by heating in a 5 percent solution of potassium hy
droxide prior to mounting on microscope slides in glycerin 
jelly. All organisms were identified to the lowest possible 
taxonomic level for which reliable identification characters 
have been established. 

Zooplankton and phytoplankton samples were also collected 
at six of the sampling stations (see Table 6-7). Zooplankton 
was concentrated from 45 liters of surface water by using a 
Wisconsin-style plankton net with detachable plankton bucket. 
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Sample Depth 
Station (meters) 

B0301 6.1 

B0302 4.0 

B0303 3.7 

B0304 2.1 

B0305 0.8 

B0306 6.7 

B0307 4.3 

B0308 5.5 

B0309 4.6 

B0310 1.8 

NOTES: 

-
TABLE 6-6 

FIELD DATA FROM BIOLOGICAL COLLECTION 
(NOVEMBER 5-7, 1979) 

Dissolved Secchi Water Volume 
Oxygen(a) TemEerature(°C) Disc for Zooplank-

(m9/l) Surface-Bottom DeEth(cin) ton(liters) 

10.4 8 7 120 45 

10.6 ND(b) 7 100 NS(c) 

11.4 8 7 105 45 

10.6 ND 7 105 NS 

11.4 ND 6 80 45 

10. 5 7 6 100 45 

11.0 ND 6 120 NS 

11.5 8 6 130 45 

11.2 ND 6.5 130 NS 

11.8 7 7 130 45 

(a)measured approximately 0.1 meters from bottom 

(b)ND = No data 

(c)NS = No sample 

-· 

Water Volume 
for Phyto-
E_lankton(liters) 

3 

NS 

3 

NS 

3 

3 

NS 

3 

NS 

3 
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TABLE 6-7 

BENTHIC M/\CROINVERTEORATE ORGANISMS COLLECTED l\T 
TEN SAMPLING POINTS IN LAKE WISCONSIN 

Grubers Grove Bai Wiegands Bai 

B0301 B0302 B0303 B0304 B030S B0306 B0307 B0308 B0309 B0310 

Oliqochacta 
Lumbriculidae 9 
Peloscolex 9 
Limnodrilus 181 164 9 60 43 26 9 9 21S 
Il:todrilus 138 43 60 34 43 43 9 
Tub if ex tubi fex 9 

Gastropoda 
!-~~E2. 9 
!'.EL~:. 9 17 
Valvata 26 17 9 

Pelecypoda 
SJ2haerium 17 9 17 43 

Crustacea 
Asellus occidentalis 9 
Hyalella ~ 9 

Ephcmeroptera 
Hexagenia rigida 34 9 9 26 77 

Odonata 
Tetragoneuria 9 9 

Hemiptera 
Corixidae (imm.) 9 

Megaloptera 
Sialis 17 26 S2 17 9 

Trichoptcra 
Oecetis eddlestoni 9 

Diptera 
Chaoborus 146 86 60 86 112 9 34 34 723 S2 
Paleom:i::ia 103 189 112 34 172 34 9S 77 9 
Procladius 370 S77 258 112 69 189 21S 17 26 34 
Co~ J. o t.l n J'.~ 9 9 86 52 77 
Prodiamesa 9 
Pseudosmittia 9 
Chironomus 9 95 26 9 77 706 43 26 9 9 
cr:i::ptochironornus 9 9 17 

Number of Taxa 11 12 11 8 10 13 10 5 5 9 

Total Organisms/m2 1,050 1,233 613 379 620 1,146 602 163 776 363 

Diversity Index 
(decits) H' .Bl .73 .77 .75 .87 .60 . 8 5 .59 .14 .61 

NOTE: Density of each organism .,t each st«tion is given as the number of organisms per square 
meter (m2) of bottom area. 
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Zooplankton samples were preserved and stored for future analy
sis. Phytoplankton was collected just below the water surface, 
preserved with Lugol's solution, and concentrated by settling 
in accordance with USEPA guidelines (1). These samples were 
also stored for future analysis. Surface water temperature 
was recorded at the sampling stations where plankton was col
lected (Table 6-6). 

Statistical analysis of the benthic community structure was 
limited to an analysis of select populations from each bay 
examined. The five dominant taxa from each bay were tested 
separately for similarity of population size and variability 
by using the Mann-Whitney-u test for differences between small 
samples. This non-parametric test was chosen because of the 
small sample size (number of stations per bay= n = 5) and 
because it could not be assumed that the samples of each species 
were normally distributed (2). This same procedure was used to 
analyze the data on the number of taxa and total density at 
each station. Other statistical methods employed were simple 
descriptive statistics. 

Results 

Benthic macroinvertebrates collected from two bays in Lake 
Wisconsin were categorized into 24 distinct taxa. The number 
of taxa collected at each sampling station varied from five 
(B0308, B0309) to thirteen (B0306). The dominant faunal types 
were aquatic Oligochaetes (16 percent of all organisms collected) 
and Diptera larvae (76 percent of all organisms collected). The 
Diptera larvae were composed of 59 percent Chironomidae, 25 per
cent Chaoborus and 16 percent Palpomyia (Ceratopoganidae}. 
The results of the benthic sampling are presented in Table 6-7 
as the number of organisms per square meter of bottom area. 

Each taxon collected was classified as tolerant or intolerant 
of organic pollution on the basis of published information 
( 1) , ( 3) , ( 4} , ( 5} • Most of the benthic organisms were clas
sified as facultative, having adapted to some organic pollution; 
the remainder were either tolerant of organic pollution or not 
classified. The USEPA (1) defines tolerant species as organisms 
frequently associated with gross organic contamination which are 
generally capable of thriving under anaerobic conditions. 
Facultative organisms have a wide range of tolerance and fre-
quently are associ~tcd with moderate levels of organic contamination. 

Figure 6-9 illustrates the percentage of organisms (not species) 
collected at five stations in Grubers Grove Bay that were 
tolerant, to some degree, of organic pollution. A mean of 
75.3 percent of all organisms collected in Grubers Bay were 
facultative (standilrd deviation= Sx = 8.1) and a mean of 

94 



r I 

d 

B0301 

B0303 

80305 

B0302 

B0304 

T-tolerant 

F-facultative 

NC-not classified 

NC 

·'IGURE 6- 9. RELATIVE PERCENT COMPOSITION 
OF THE BENTHIC MACROINVERTEBRATE 
FAUNA OF G RUBERS GROVE BAY. 
CLASSIFIED BY TOLERANCE TO ORGANIC 
POLLUTION. (SEE TEXT FOR DETAILS} 

95 



14.3 percent (Sx = 8.6) were tolerant. 
similar data for Wiegands Bay with the 
facultative forms 63.9 (Sx = 27.7} and 
33.6 (Sx = 27.4). 

Figure 6-10 provides 
mean percent of 
of tolerant forms 

In Table 6-8, the species from each station are divided into 
the same pollution tolerant categories. This table deals 
with the number of species and not with organism density as 
in Figures 6-9 and 6-10. A significant difference in the 
species composition of Grubers Grove and Wiegands Bay is 
evident upon examination of the ratio of tolerant to faculta
tive species in each bay. Grubers Grove Bay has an average 
ratio of tolerant:facultative species of 0.397: the ratio for 
Wiegands Bay is 0.540. The significance of this variation is 
apparent when one considers that, of the 24 species collected, 
12 were obtained from both bays, five were taken only from 
Grubers Grove Bay, and seven were taken only from Wiegands 
Bay (Table 6-7). 

Specific information on statistical differences in selected 
populations was obtained using the Mann-Whitney-U test. The 
procedure for this test employed the null hypotheses (Ho) of 
no difference between the values of the two bays. If the null 
hypothesis could not be rejected after performing the required 
analysis, there would be no differences between the two bays. 
Rejection of H0 indicated a significant difference between the 
bays. The test statistics and results of the Mann-Whitney-U 
analyses are summarized in Table 6-9. 

Discussion 

The composition and structure of the benthic invertebrate 
communities in these two bays were investigated to determine 
the relative quality of the available habitats in Grubers Grove 
Bay. The presence of a large quantity of allochothonous sediment 
in Grubers Grove Bay, derived in part from precipitates of the 
water, wastewater and sanitary waste treatment processes of the 
Badger Army Ammunition Plant, may have affected the ability of 
this bay to sustain a healthy, diverse community of benthic 
invertebrates. In order to properly assess the current 
biological community, the composition, distribution and diversity 
of the community were determined and these factors were analyzed 
in relation to a background or "control" area. 

Grubers Grove Bay yielded a mean 779 organisms per square 
meter at the five sampling stations. This compares favorably 
with the mean density of Wiegands Bay which was 610 organisms 
per square meter. Seventeen species were taken in samples from 
Grubers Grove Bay while 19 species were taken in Wiegands Bay. 

96 



J • 

80306 

80308 

NC 

B0310 

80307 

B0309 

T-toierant 

F-facultative 

· NC-not classified 

FIGURE 6-10 .RELATIVE PERCENT COMPOSITION 

97 

OF THE BENTHIC MACROINVERTEBRATE FAUNA 
OF WIEGANDS BAY. CLASSIFIED BY TOLERANCE 
TO ORGANIC POLLUTION. (SEE TEXT FOR 
DETAILS} 



. i 

• TABLE 6-8 

NUMBER OF SPECIES FROM EACH SAMPLING STATION 
AND THEIR CLASSIFICATION BASED ON TOLERANCE 

TO ORGANIC POLLUTION 

Tolerant Facultative Not Classified 

B0301 2 8 1 

B0302 3 6 3 

B0303 2 7 2 

B0304 1 5 2 

B0305 3 4 3 

B0306 3 9 1 

B0307 2 7 1 

B0308 2 3 0 

B0;309 2 3 0 

B0310 3 4 2 
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- TABLE 6-9 
! MANN~WHITNEY-U TEST STATISTICS FOR THE NULL HYPOTHESIS 

(Ho) OF NO DIFFERENCE IN THE POPULATION IN GRUBERS 
GROVE BAY AND WEIGANDS BAY 

n1 - n2 (). Probability -
Limnodrilus 5 0.1 >0.1 

Chaoborus 5 0.1 >0.1 

Palpom:ria 5 0.1 <0.1 

Procladius 5 0.1 <0.1 

Chironomus 5 0.1 >0.1 

Number of Taxa 5 0.1 >0.1 

Density 5 0.1 >0.1 

Reject 
Ho 

No 

No 

Yes 

Yes 

No 

No 

No 

NOTE: Mann-Whitney-U test statistics for the null hypothesis 
(Ha} of no difference in the populations in Grubers 
Grove Bay and Wiegands Bay. n 1 and n 2 are the number 
of sample points in the two bays; a is the arbitrary 
level of significance; rejection of Ho indicates a 
statistically significant difference between the values 
of the test parameters of the two bays. Values for 
each n-parameter were taken from Table 6-7. 
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• Both the mean density and the number of species present indicate 
that the two bays were mesotrophic to slightly eutrophic. This 
trophic classification is reinforced by the relative percentages 
of the two dominant organism types, larvae of the Chironomidae 
and Oligochaetes (6). 

Examination of the data presented in Figures 6-9 and 6-10 must 
be prefaced by the following qualifications. The basis for 
classifying a species as either tolerant or facultative was 
published information derived from diverse geographic locations. 
The limited level of taxonomic identification of these organisms 
prevented an absolute classification. Also, it must be remembered 
that this classification system was devised in conjunction with 
organic pollutants only, usually sanitary waste. The classifi
cation system was employed for comparative purposes in this 
study because it deals only with qualitative information on a 
gross community level. 

The graphs in Figure 6-10 illustrate the high diversity of both 
tolerant and facultative organisms in Wiegands Bay. The over
all physical and biological quality of the bay coupled with 
this diversity indicates a basically healthy, moderately 
diverse habitat range. The wide fluctuation in the percentage 
of pollution tolerant forms is probably an indication of local
ized stress that could result from a variety of indeterminate 
factors. Greater fluctuation in species composition/pollution 
tolerance indicates a more heterogeneous, patchy environment. 
The more heterogeneous the area, the more stable and therefore 
healthy the biological community (7) (8). Figure 6-9 
indicates that Grubers Grove Bay lacks some of the variability 
that is found in Wiegands Bay. The relative stability of the 
proportions of facultative and pollution tolerant organisms 
is indicative of a more homogeneous environment, or less patchi
ness in the available habitat types. 

The data presented in Table 6-8 and the ratios of tolerant: 
facultative species discussed previously (Results) help to 
reinforce the impression of differences in habitat patchiness. 
The overlapping ecological niches of pollution tolerant and 
facultative forms prohibit interpretation of qualitative dif
ferences between habitats in the two bays. 

Stotistical analyses of the five dominant species present in 
both Grubers Grove and Wiegands Bays must be interpreted 
with some knowledge of the ecology of the species examined. 
Pitlpomyia is a biting midge whose larval stage is essentially 
littoral. The preferred habitat of this genus is in floating 
mats of algae with overwintering accomplished by dispersion 
across the sediments in the areas of normal summer habitation. 
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• As indicated in Table 6-7, this species was found in signifi
cantly higher density in Grubers Grove Bay than in Wiegands Bay. 
Two possible explanations for this disparity are that Grubers 
Grove Bay is more stagnant during summer months and therefore 
accumulates a greater quantity of floating algal mats, or that 
the probability of finding algal mats at the sampling stations 
chosen in each bay was not equal. The date of sampling pre
vented assessment of these possibilities because cold weather 
and frost had killed off floating algae and the Palpomyia had 
already retreated to their overwintering benthic habitat. 
Although there was a significant difference in the populations 
of Palpomyia between the two bays, it was not possible to deter
mine whether this was the result of true environmental difference 
or just an artifact of the sampling program. 

There is a significant difference in the density of Procladius 
between the two bays with a larger population occurring in 
Grubers Grove Bay. The limited information on the ecology of 
Procladius and the physical/chemical characteristics of each bay 
do not allow for an explanation of this significant difference 
in populations. Additional information on the seasonal changes 
in some chemical parameters, especially dissolved oxygen and 
dissolved organics, would probably provide the necessary key to 
understanding the local biology of Procladius. 

Additional efforts made to determine differences between the 
two bays (Table 6-9) included examination of three additional 
species and two calculated measures of co:m.~unity size. The 
inability to reject the null hypothesis in these few cases 
indicated a lack of significant differences between the bays. 

These analyses therGfore support the descriptive statistics 
discussed earlier that deal with the density and number of 
species in each bay. They underline the lack of real differences 
between the benthic biota of the two bays at both the organismal 
and community density levels. 

Summary 

The intent of the benthic invertebrate investigation was to 
provide the information needed to draw general conclusions on 
the effects of contamination. No gross differences in the biotas 
investigated were found and those that were apparent were a 
matter of degree and not corn11osition. The reliability of the 
data interpretation was seriously impaired by the lack of any 
data on seasonal changes. The large changes in water chemistry 
that accompany the change of seasons also produce major changes 
in the faunal composition. During different seasons the para
meters that limit growth change markedly. Examples of these 
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• potentially limiting parameters are temperature, dissolved 
oxygen, turbulence due to wave action and/or currents, tur
bidity, nutrient availability, light intensity, and light 
penetration. The presence of contaminants in the sediments 
or water may affect only a few of these parameters. If the 
faunal community is examined during a season where the affected 
parameters are not limiting, there may be no observable impact 
on the fauna. If that same location is examined during a 
season where the affected parameters are limiting, significant 
impacts on the faunal community may be observed. Th~refore, 
the lack of data concerning seasonal variability within each 
of the two bays limits the conclusions which can be drawn from 
the results of this study to those outlined below. 

Conclusiom of the Macroinvertebrate Study 

1) Mean density, the number of species obtained and the 
proportional composition of the major taxa indicate 
that both bays are mesotrophic and similar in community 
structure. 

2) Although it must be viewed with caution, the pollution 
tolerance classification system applied to both 
organism density and number of species indicates a 
strong possibility ·of decreased habitat patchiness and 
increased homogeneity of the benthic environment in 
Grubers Grove Bay when compared to Wiegands Bay. 

3) Mann-Whitney-U analyses failed to demonstrate any 
significant differences between the benthic inverte
brate fauna of Grubers Grove Bay and Wiegands Bay. 
The paradox presented by Procladius is probably the 
result of insufficient data on the chemical and 
physical ecology and may or may not represent a 
significant difference between the biotas in relation 
to the sediment quality. 

SUMMARY DISCUSSION OF THE RESULTS OF THE INVESTIGATIONS IN 
GRUBERS GROVE BAY 

The primary purpose of the investigation conducted in Grubers 
Grove llay and WicyJnds Bay was to try to answer some of the 
questions that had arisen about the impacts of proposed dredging 
in Grubers Grove D~y. The questions which this investigation 
attempted to answer are: 

1) Are the sediments in Grubers Grove Bay contaminated 
with materials discharged during manufacturing opera
tions at BAAP? 
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• 2) If the sediments are contaminated, what is the nature 
and extent of the contamination? 

3) If the sediments are contaminated, are they having 
a measurable adverse impact on the aquatic ecosystem 
in the bay? 

4) Would the sediments, if left in place, have any long 
term adverse effect on the environment? 

5} Would dredging the sediments tend to release contami
nants into the water that presently are trapped in 
the sediments? 

The following discussion answers these questions on the basis 
of study results. 

1) The sediments in Grubers Grove Bay appear to be 
contaminated with nitrocellulose discharged during 
manufacturing operations at BAAP. There appears to 
be a slightly higher concentration of di-n-butylpthalate 
{DBP) in the sediment in Grubers Grove Bay than in the 
sediment in Wiegands Bay. This compound may possibly 
have originated from BAAP. A high concentration of 
lead was found in one out of the eleven sediment samples 
from Grubers Grove Bay that were analyzed for lead. 

2) Nitrocellulose contamination is widespread throughout 
the sediments in Grubers Grove Bay, as indicated both 
by analyses conducted specifically for nitrocellulose 
and by analyses for ammonia, one of its degradation.-----
products. High ammonia conce·ntrations and a high COD 

r~ are associated with the nitrocellulose contamination. 
'~ .· DBP Con Famhl-a.t..i.rui.r-wh-rcn_m_a y--rro-~--htt~-b Ce n·-ct e r~ed -rr om 

BAAP, is present only in very low concentrations. Lead 
contamination, if actually present, is not extensive. 

3} The macroinvertebrate study indicated that there is no 
significant difference in the late fall benthos of 
Grubers Grove Bay and that of Wiegands Bay. The fish 
tissue analyses indicated that none of the BAAP - related 
organic compounds had accumulated in the five fish 
(three samples) tested. 

4) As noted in Chapter 2 of this report, the water in the 
upper portion of Grubcrs Grove Bay is in a perched 
condition with respect to the underlying aquifer, and 
water from Grubers Grove Bay is recharging this aquifer. 
The app~rently perched condition of the upper end of the 
bay indicates that the sediments in tl1is area have a 
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5) 

low coefficient of permeability. Chemical analyses of 
'these sediments revealed that they have a very high 
ammonia content. Therefore, it is likely that water 
containing a high concentration of ammonia may be slowly 
recharging the underlying aquifer, thereby contaminating 
the groundwater. This assumption has not been investi
gated. Since groundwater in this area is moving very 
slowly to the west - southwest (tens of feet per year), 
groundwater contamination, if present, will not have 
migrated very far in the 39 years since BAAP started 
manufacturing operations. 

The sediment in Grubers Grove Bay has a high concentration 
of ammonia. Based on the perched condition of the bay 
with respect to groundwater and the results of nitrate 
anaylses of water samples collected in Grubers Grove Bay, 
it appears that this ammonia is not currently being 
released into the bay in significant concentrations. 
However, if the contaminated sediments are disturbed 
through dredging, this disturbance would certainly re
lease some of the ammonia. Unless the return flow from 
the dredging operation was treated for ammonia removal 
(a very expensive treatment), the return flow would 
probably contain very high concentrations of ammonia. 
This release of ammonia would have a very detrimental, 
though short term, impact on the aquatic fauna in 
Grubers Grove Bay and the surrounding portions of 
Lake Wisconsin. 
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CHAPTER 7 

INTERPRETATION OF THE SURVEY DATA 

The interpretation of the analytical results is presented in 
two sections - the screening phase and the verification phase -
so that the discussion corresponds to the format of the survey, 
which was also divided into these two phases. The screening 
phase relied heavily on the use of GC/MS for qualitative 
screening of organic contaminants. Other parameters included 
in the screening phase as quantitative analyses included 
aluminum, lead, tin, nitrocellulose, nitrite, nitrate and 
sulfate. During the verification phase, samples were selectively 
subjected to quantitative analyses for parameters identified 
during the screening phase. 

INTERPRETATION OF SCREENING PHASE DATA 

Interpretation of the results of the screening phase is best 
accomplished by relating the screening data with the potential 
pollution sources (Figure 7-1). For the data generated in this 
study, the pollutants observed in soil samples (see Tables 2-1 
and 4-1) should be correlated with pollutants observed in the 
down gradient groundwater samples or the downstream water and 
sediment samples. This type of correlation is made in the 
following summary of the screening results. The analytical data 
on which this summary is based is included in Appendices I and K. 

Certain parameters, especially the pthalates, are widespread 
environmental contaminants, and are often detected at trace 
levels even in very clean samples. BEHP (Bis(2-ethylhexyl) ptha
late) was detected at widely varying concentrations in essentially 
every GC/MS run. Since this compound was not specifically used 
in manufacturing operations at BAAP, the BEHP results are not 
considered meaningful. Diethylpthalate and dibutylpthalate are 
commonly used compounds, and were also usually detected in at 
least trace amounts in the GC/MS runs. Since both of these 
compounds were used c1t BAAP, the higher concentrations of these 
compounds detected in the samples cannot be ignored. Generally, 
low (less than 10) ppm concentrations in soils/sediments, and 
low ppb concentrations in wuter are believed to he "background" 
concentrations, and not indicative of actual contamination. 
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Source: Ballistics Pond: Sites Downgradient/Downstream: Well S1127 

Well S1127 is downgradient from the Ballistics Porrl. The contami
nant of concern from the Ballistics Pond is aluminum. The con
centration of aluminum in the sample collected from Well Sll27 
was less than (L.T.} 0.3 mg/1. 

Source: Deterrent Burning Area (Soil Site Sl402}: 
Sites Downgradient/Downstream: Well Sll22 

The sample taken from Well Sll22 is downgradient from an old 
burning area on the plant grounds at which a variety of materials 
was handled. Soil sample site Sl402 is located within this 
burning area. Dinitrotoluene (DNT} was observed in this soil 
sample, but was not observed in the well sample. 

Source: Oleum Plant (Soil Site Sl416) 

This site was considered a potential source of sulfate contami
nation for groundwater. Since the oxidation of elemental sulfur 
in nature is a very slow process, and since such limited quantities 
of sulfur were observed during the sampling trip, this site is no 
longer considered to pose a significant threat to groundwater, and 
no samples were analyzed. 

Source: Oleurn Pond (Soil Site Sl416): 
Sites Downgradient/Downstream: Well Sll32 

This potential source was not investigated during the screening 
phase. 

Source: Sanitary Landfill: 
Sites Downgradient/Downstrearn: Well Sll34 

During purging operations conducted just before collecting the 
sample from Well S1134 (see Chapter 4), two unanticipated prob
lems were noted. The first of these was the extreme turbidity 
of the water being removed: it felt greasy, similar to drilling 
mud. The second problem was the extremely low yield of the well. 
Approximately 16 feet of water was in the well before purging. 
The well was quickly bailed down to less than 1 foot of.water. 
A1iproximately 18 hours later, the water in the well had still 
not risen to its original level (reached equilibrium}. At that 
point it contained approximately 12 feet of water. By comparison, 
a measurable drawdown could not be achieved by bailing in most 
of the wells at BAAP. Except for the wells at the landfill 
(not installed as part of this study), the well with the lowest 
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yield reached equilibrium within 2 hours after being bailed 
essentially dry. The extremely low yield for Well S1134 could 
not be attributed solely to the small well diameter (2-1/2 inches, 
vs. 4 inches for the wells installed as part of this study). 

No well construction or well development details were located 
for the three wells around the landfill (S1134, S1135 and S1136). 
Because the water which was purged from Well S1134 had the color 
(gray) and feel of drilling mud, it was assumed that one of the 
following had occurred. Either the drilling mud had not been 
completely flushed out from around the well, or the grout, which 
normally contains some bentonite (the major non-aqueous compo
nent of drilling mud), had seeped down around the outside of 
the well screen/perforated pipe during grouting operations. 
Either of these two situations might cause the screen and/or 
aquifer to become partially plugged, and might account for the 
low well yield. 

The low well yield meant that the well could not be thoroughly 
purged before sampling (Table 4-3). As a result of this, and 
the obvious turbidity of the sample, the sample may not have been 
representative of the groundwater outside the immediate vicinity 
of the well. 

The results of the screening phase analyses of this sample showed 
that it contained relatively high amounts of sulfate (237 rng/1), 
several hydrocarbons typical of fuel oil components, and dioxolone. 
The presence of dioxolone may have been a result of the glue 
used during well installation. The sulfate and hydrocarbons could 
have come from either the dr' lin an well installation proce
dures and materials o from the landfill. These results indicated 
that another well shoul e sample ng the verification phase 
to more accurately assess whether there was leaching from the 
landfill. 

Source: Nitroglycerin Pond (Soil Site S1404) ~ Sites Downgradient/ 
Downstream: Soil Sites S1406, S1408 and S1409 

A trace amount of nitroglycerin (NG) was detected in the sediment 
sample collected from the Nitroglycerin Pond on the first sampling 
trip. Nitroglycerin was not specifically analyzed for in any of 
the other samples. Since it is so readily degradable in the 
environment, its presence in the sediment of the pond was sur
prising. It was recommended that additional samples be checked 
for the presence of nitroglycerin during the verification phase. 
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Source: Burnin Ground (Soil Sites S1410 & S1411); 
Sites Downgradient Downstream: We S 117 

Soil site Sl410 was essentially clean. Soil site Sl411 contained 
DNT in the ppm range, DEP at ~240 ppm, DBP at ~311 ppm, 
diphenylamine at 28 ppm and nitrodiphenylamine, as well as 1.6 
percent lead, and 0.1 percent tin. The presence of nitrodi
phenylamine at BAAP was not anticipated, but is not entirely 
surprising in view of the diphenylamine and nitric acid used 
at the site. Well Slll7 was relatively clean, but did appear 
to contain carbon tetrachloride and chloroform. Since these 
compounds are common laboratory conta.minants which are sometimes 
introduced during sample handling, it was recommended that 
Well Slll7 be resampled during the verification phase and checked 
for the presence of these compounds. 

Source: Wastewater Treatment Plant (Soil Sites S1413 and Sl.414) 
and Settling Ponds (Sites Sl201-Sl207); 
Downgradient/Downstream Sites: Wells S1133 and S1102-SllOB 

Nitrocellulose, lead, the DNTs, diphenylamine, and DBP, were 
found in the S1413 - Sl414 sediment samples in high ppm levels. 
Nitrodiphenylamine was also found at these sites. The higher 
levels of pollutants observed at S1414 were surprising, but may 
be due to the washing action of a sanitary waste outfall located 
near S1413. 

Sediment sampling Site Sl201 is located on the upstream portion 
of the first settling pond and had high ppm levels of 2,6-DNT, 
2,4-DNT, diphenylamine (DPA), and DBP as well as nitrodiphenyl
amine, nitrocellulose (6 percent), and sulfate (0.1 percent). 
Sl204 (which is at the downstream end of the first pond) had 
lower (but still ppm ranges) of 2,4-DNT, DPA and DBP as well as 
a few natural product compounds and 336 ppm of nitrocellulose. 
Sl206 (settling pond 3 sediment) had high molecular weight 
alcohols and a compound that appears to be a carbarnoylpyrazoline. 
The latter compound has no apparent source and does not appear 
to be environmentally significant. 

The sediment sample at site Sl207, which is in pond 4, had high 
molecular weight alcohols, 0.46 ppm DPA, 2.6 ppm DBP, 0.22 ppm 
of 2,6-DNT, and 0.1 percent nitrocellulose. 

It should be noted that the sampling locations for S1204, Sl206 
c:1nd Sl 207 were in .:1u:-as whcrP most of th(~ rccon t sediment had 
been removed (Chapter 4). The point at which S1201 was sampled 
was slightly to the side where not all of the material had been 
removed. The concentrations of coMnounds (higher at S1201 than 
at the other locations) are consistent with tl1is observation. 
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Well S1133 (upgradient from the settling ponds and downgradient 
from the treatment plant outfall) was clean. Well S1107 showed 
traces of DEP (possibly at concentrations high enough to indicate 
actual contamination - 8 mg/1). Well S1108 showed traces of DPA 
as well as an oxygen-containing compound of unknown origin. 

Source: Rocket/Paste Area; Downgradient/Downstream 
Sites: Soil Sites S1408, S1409, and S1415 

The soil/sediment samples at Sites S1408 - S1415 showed little 
evidence of organic contamination. Some DNT was observed at 
S1415. Natural esters were seen at S1408 and S1409. S1409 
also showed several hydrocarbons and S1415 had nitrodiphenylamine. 
Sl408 contained 0.1 percent lead. 

Wells Sampled During the Screening Phase Not Related To 
Suspected Sources Of Contamination 

Other wells screened during the survey included S1112, S1123, 
S1109, S1111, S1115, Slll9, S1121, S1125, S1127 and S1130. 
Significant observations at these sites are discussed below: 

1) S1112 - Benzothiazol, methyl ethyl ketone and 
cyclohexanone were tentatively identified at this 
site. 

2) 

3) 

4) 

5) 

S1123 - High molecular weight carboxylic acids typical 
of greases were observed. This well was installed by 
Warzyn (as were S1124 and S1101) in lower permeability 
soil than other wells. Greases and oils are sometimes 
used by drillers quite liberally. Since the well had 
a relatively low yield, it was not purged as thoroughly 
as many of the other wells (see Table 4-3). Grease 
from the drilling tools may not have been completely 
flushed and purged from the area around the well prior 
to sampling. 

S1111 - This site is located next to a bunker. DEP 
(at 3 ppb), ketone and cyclohexanone were identified 
at the site. 

S1119 - Thls site had methyl ethyl ketone and 
hydrocarbons typical of a fuel oil. The oil may 
h~v~ been introduced during drilling, or may have 
come from a fuel oil spill. 

Sll09, S1115, Sll21, Sll25, Sll27, S1130 - These wells 
were found to be clean. 
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e Based upon a review of the screening data, USATHAMA requested 
the following tasks as the verification portion of the survey: 

1) Groundwater samples (SllOO Series) 

a) Quantification of nitrates and nitrites at wells 
2, 3, 5, 6, 7, 8, 13, and 33 after re-sampling the 
wells. 

b) Quantification of sulfate at wells 30, Jl and 32 
after re-sampling. 

c) Quantification of nitroglycerin at well 24, the 
nitroglycerin pond water and the nitroglycerin 
pond sediment. The sites were to be re-sampled 
and the analyses expedited to avoid nitroglycerin 
decomposition which may have occurred during 
screening. The results were intended as verifi
cation of the presence of nitroglycerin, not as 
quantification of the levels. 

d) Quantification of 2,4-DNT at wells 2, 3, 4, 5, 7, 
8, 9, 11, 13, 21, 22, 23, 30 and 33 after re-sampling. 

2) Settling Ponds (S1200 Series) 

a) Screening for DBP and DEP using gas chromatography
electron capture in sediments of sites 2, 3, and 5. 
Previously collected sediments were to be used for 
sites 2 and 3. Site 5 has no sediment in the lagoon 
because sediments were previously bull-dozed out. 
Two samples of removed sediment were, therefore, 
to be collected from the spoils pile near site 5 
for this analysis. 

b) Quantification of 2,4-DNT using gas chromatography
electron capture in the samples collected for DBP 
and DEP analysis. 

c) Analysis for DBP, DEP and 2,4-DNT in the subsoils 
of all borings (1 - 7). Collection of a sediment 
for site 6 was to be done in the same manner as 
for site 5 discussed above. 

3) Grubers Grove Bay (S1300 Series} 

Additional analyses were requested for samples collected 
as part of the study on Grubers Grove Bay (see Chapter 6). 

112 



__ In addition to the verification analyses originally agreed upon, 
the following items were requested at a later date: 

1) Quantification of chloroform and carbon tetrachloride 
in wells 2, 4, 7, 8, 9, 17, 21, 23, 30 and 33 because 
of screening results indicating levels of these pollu
tants at or slightly above background (laboratory 
blank) levels. 

2) Analysis of seven wells - three AEHA/DNR wells (34, 35 
and 36), 17, 21, 23 and 28 for COD, pH, conductivity, 
alkalinity, hardness, iron, TKN, sulfide, and nitrate 
on fresh samples after re-developing DNR wells and 
re-sampling all the wells. 

3) Analysis of eight groundwater samples (2, 4, 7, 8, 21, 
23, 28 and 33) for the priority pollutant metals: 
antimony, arsenic, beryllium, cadmium, chromium, 
copper, lead, mercury, nickel, selenium, silver, 
thallium, and zinc. All groundwater samples were 
to be recollected. 

4) Analysis of groundwater samples (2, 4, 7, 23 and BAAP 
No. 4) and one surface water sample (STP outfall) · 
for pesticides and PCBs using EPA Method 608 after 
resampling. 

The verification samples are summarized in Table 7-1. 

INTERPRETATION OF VERIFICATION PHASE DATA 

Results of the verification phase are presented in the same 
manner as the screening phase results. These results are first 
discussed in relation to potential sources of contamination 
followed by a general discussion of results. 

Tables 7-2, 7-3 and 7-4 summarize the analyses conducted on 
the different categories of samples. The results of the analyses 
are shown in Appendix I. Figure 7-1 indicates the location of 
the ten suspected sources of contamination. These sources 
include: 

1) Ballistics Pond 
2) Olcum Plant 
3) Oleum Pond 
4) Sanitary Landfill 
5) Deterrent Durning Area 
6) Nitro0lyccrin Pond 
7) Burninq Grounds 
U) \\\11,ll'W.ttl~l" 'l'n'c1tmcnt Plant 
9) Rl1 1.·l~cl/l'c1stc' ArL~a 

10) Settlin0 Ponds 
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TABLE 7-1 

SUMMARY OF VERIFICATION SAMPLES 

Water Sediment Fish Total 

Nitrates 8 2 10 

Nitrites 8 8 

Sulfate 3 2 5 

Nitroglycerin 2 1 3 

2,4-DNT 14 24 38 

GC/EC DBP/DEP 20 20 

GC/MS Screen 3 3 6 

Pesticides/PCB 3 3 

Grain Size 22 22 

pH 27 27 

COD 27 27 

Cation Exchange Capacity 23 23 

Ammonia 24 24 

Lead 2 2 

Tin 2 2 

Aluminum 2 2 

Does not include QA/QC samples . 
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TABLE 7-2 

PARAMETERS ANALYZED IN 
SURFACE SOILS 

U) 
Q) Q) Ill 
s:: U) u 

s:: ·r-i 0 ~ 
·r-i H ..... ' E-1 Q) ::, U) .. CJ ..... Q) 

s 'U ' :>-t ..... 'U ::, s:: Q) Q) Q) ..... Q) ·r-i 
S:: IU +J +J +J O'I CJ CJ 

Sl4XX •n IU ·.-i IU 0 0 CJ) ·r-i s 'U 1-1 1-1 1+-1 H H ::s +J 

(Sample Sample ::, IU +J +J ..... +J .j.J ' U) 
..... Q) •rl ·r-i ::, ·r-i ·r-i u Q) 

Point) Number F:t!~ zz CJ) z z (9 Ill 

02 D5002 X X X X 

04 D5033 X X 
M0054 X 

08 D5008 X X X X 

09 D5009 X X X X 

10 D5010 X X X X 

11 D5011 X X X X 

13 D5013 X X X X 

W0051 X 
14 D5014 X X X X 

15 D5015 X X X X X 
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TABLE 7i-3 

PARAMETERS ANALYZED IN SETTLING POND SEDIMENTS 

Depth Lead, Tin 
:.:,,terval Sample GC/MS and Nitrite/ 

Site lD (feet) Nu:71ber Nitrocellulose Screen Aluminum ONT Nitrate Sulfate DEP DBP ----
1201 0-2 !)5018 X X X X 
1201 2-16 ::l5019U X X X 
1201 16-30 D5019L X X X 

1202 0-2 M000l X X 
1202 2-16 D5020,U,S X X X 
1202 16-30 D5021 X X X 

12,J 3 0-3 M0002 X X X X X 
1203 3-16 D5022 X X X 
1203 16-30 D5023 X X X 

1204 0-5 M0003 X X X X X 
1204 5-19 D5024C X X X 
1204 19-30 D5026 X X X 

1205 0-15 D5027 X X X X X X 
1205 15-30 D5028 X X X 

..... 1206 0-15 D5029 X X X X X X X X ;.-

C' 1206 15-30 D5030 X X X 

1207 0-2 M0004 X X X X X 
1207 2-15 D5031 X X X 
1207 15-30 D5032 X X X 

r.-side Pc~.-:: 2 0-1 M00S0 X X X 
"Sl205" 
N-side Po~d 3 0-·1 M00Sl X X X 
"Sl206" 



- - .. 
I a, 
rG '6 

'-.. C: ~ ·.-l .. .. a, . C ·.-l r-1 4-1 Cl >, .µ 
H (!) --- CiJ '-.. H ,C::: ,.; 0 +J Ill 
.j.J E: (l) ro ~ CJ) a, ::l U ·.-l H 
QJ H H ~ H a, u .. CJ) :> .µ 

E-< 0 u H H 'O '-... >, CJ) .. ·.-l ·.-l 
4-1 CJ) -.; a, a, (l) .-I U) .. :x:: .µ z 

C 0 CJ) CJ) u .µ .µ .µ °' ai>.o..u 
0 l-1 CJ) ..; .-I -.; • .; ro Ill 0 C .µ ::l .. 

..Q 0 ::8 ro CiJ .µ ti) H H 4-1 H 'O ·.-l .. 'O C 
H .-I '-.. .µ .µ CJ) ,:ri E-< .µ .µ ..; .µ l-lC:~CO 

Site ID rj ..c u (!) Q) Q) u z ·.-i .,..; ::l -.; ro • .; 0 H 
ri () l? 2 ;;' Q, p.. Q z z (/) :z ::Cr-lE-<UH 

Sll02 X X X X X X X X 
Sll03 X X 
Sll04 X X X X X X X X 
S1105 X X 
51106 X 
SllC:-7 X X X X X X X X 
~lJ.0.3 X X X X X X X 
S1109 X X X X X X 
S1111 X X X X X 
S1112 X X X X 
S:.113 X X X 

I-' s~._1_15 X X X X 
i-' SlJ.17 X X X X X X --..) 

SJ.119 X X X X 
S1121 X X X X X X X X 
S1122 X X X X X X 
S1123 X X X X X X X X X 
S1124 X X 
S1125 X X X 
Sll27 X X X V .,. 
S1128 X X X 

Sll30 X X X X X X 
S1131 X 
Sll32 X 
Sll33 X X X X X X X 
Sll34=D~R-2 X X X X X 
Sll35=DNR-3 X X 
Sl 13 6=m;R-l X 
Sll3 7=B.i\.t\P-4 X 

NOTES: (a)Metals I= Aluminum, Lead and Tin 
Metals II= Ag, As, Be, Cd, Cr, Cu, Hg, Ni, Pb, 

---
TABLE 7-4 

ANALYSES PERFORMED 
ON GROUNDWATER 

SAMPLES 

Sb, Se, Te, Zn 



Many parameters were found to be either below the analytical 
detection limit or at a concentration of less than 1.5 times 
the concentration in background samples for all of the samples 
checked. These parameters are judged to be absent or at 
environmentally insignificant levels and will, therefore, not 
be further discussed. Table 7-5 lists these parameters, detec
tion limits, and background concentrations. 

Several of the remaining parameters were found to be of concern 
in only one or two categories of samples (e.g. nitrocellulose 
in the S1200s and S1400s, but not in the wells - Sll00s). 
Tables 7-6 through 7-11 contain only those samples within a 
given category that were found to contain at least one parameter 
at or above a concentration which might indicate some degree of 
contamination. These limits of concern are provided in Table 7-12. 
The GC/MS results (Tables 7-9 through 7-11) report only those 
compounds which EEI believes could conceivably have come from 
operations at BAAP. 

For any given sample which appears in Tabies 7-6 through 7-8, 
results for all of the parameters shown in the table have been 
listed, regardless of whether the concentrations were at or 
above the limits shown in Table 7-12. This was done in order 
to show whether there were any additional parameters beyond 
those which indicated the need for sampling that may be close 
to the limits in Table 7-12. 

Source: Ballistics Pond 

No additional analyses were conducted regarding the Ballistics 
Pond beyond those performed during the screening phase. 

Source: Oleum Pond 

The suspected groundwater contaminant originating from the Oleum 
Pond was sulfate. Well S1132 is downgradient from the Oleum 
Pond. Water from well S1132 was examined for sulfate, and the 
sulfate content was found to be below the detection limit of 
6 mg/1. 

Source: Olcum Pl~nt 

No additional analys~s were conducted regarding the Olcum Plant. 
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TABLE 7-5 

PARAMETERS FOUND NOT TO BE OF CONCERN AT BAAP 
(NOT DETECTED OR LESS THAN 1.5 TIMES BACKGROUND) 

Parameter 

Silver 
Arsenic 
Beryllium 
Cadmium 
Chromium 

Mercury 
Selenium· 
Antimony 
Thallium 
Zinc 

Sulfide (mg/1) 
pH (units) 
TKN (mg/1) 
Aldrin 
a-BHC 
13-BHC 

Chlordane 
Dieldrin 
a.-Endosulfan 
S-Endosulfan 
Heptachlor 

PPDDD 
PPDDE 
PPDDT 
Toxaphene 

PCBs: 
Al016 
Al221 
Al242 
Al248 
A.1 2rj4 
Al260 

Detection 
Limit(a) 

3 
6 

47 
1 
4 

0.5 
2 
6 
3 

(c) 

1 
(c) 
1 

0.03 
0.17 
0.03 

0.11 
0.16 
0.02 
0.06 
0.12 

0.06 
0.11 
0.09 
8.9 

1.1 
3.0 
1.3 
0.7 
2.4 
2.3 

Background 

Concentration Site Reference 

ND(b) 
ND 
ND 
ND 
11 

ND 
ND 
ND 
ND 
69 

ND 
6.2-7.6 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

Well 23 

Well 23 

Total Range Found 

NOTES: (a)All parameters in µg/1 unless otherwise noted. 
(b)ND = Not Detected 
(c)Not detected above 1.5 times background concentration 

shown.· 
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TABLE 7-6 

SUMl'.ARY OF POSITIVE ANALYTICAL RESULTS: WELLS 
(51100 SERIES) 

Site!. D. Sa.7:.ple N03 Cu'I'O':'(a) LIN(b) S04 CCL4 CHC13 ALK(c) Hard (d) COD Fe pt. cm:::,(el 

~~-
No. No. (ug/1) (ug/1) (uc;/1) (mg/1) (ug/1) (ug/1) (mg/1) (mg/1) (mg/1) (ffl'J/1) (uc;/1) (Ul'.ic2) 

S1102 AOOOl 16 NA NA 140 NA NA NA NA NA NA l 'J NA 
A0066 8.2 30 .07 NA ND ND NA NA NA NA NA NA 

51108 /\0004 ND !ll\ NA 160 NA NA NA NA NA NA ND NA 

51117 AO0S0 2.2 NA NA NA 10 70 300 400 5 i lll\ S0'J 

51121 MJ056 .33 ND l"A NA ND ND 200 300 50 .s .6 40) 

511:/3 A0052 3.9 10 ND NA ND ND 200 300 ND 2 10 30) 

51133 A0061 2.9 10 NA NA .7 ND NA NA NA N,\ lJ NA 

s111.; l'.OC,22 1.3 NA NA 240 NA NA NA NA NA r,;;.. 2•J K'I 

AJ070 2.5 NA '.IA NA NA NA 30G 1000 10 1 NA lOOJ 

51135 l,'JIJ71 1 NA NA Nil NA NA 400 700 6 r, NA 60) 

S1136 AIJ072 5.3 NA NA NA NA NA 300 300 9 2 NA 50) 
~ 

C 

NCTE5: ::A = Not .~nalyzed 
!;: :.: 1;0~ =>•:tected 
':) ':JT'J':' = Tct.J l Cnp1cr 
:~,LI~= !.indane 
(c)JI.LX = ;nr.alinity 
{ -: 1 H~rd = Harr!ness 
Ct:JCOND = Conductivity 
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TABLE 7-7 

SU~..MARY OF POSITIVE ANALYTICAL RESULTS: 
SETTLING PONDS (S1200 SERIES) 

Site I.D. Sample Depth NC (a) DEP(b) 24DNT SO4 
No. No. (cm) (%) (ug/g) (ug/g) N 

Sl201 D5018 0 6 NA NA 0.13 
D5019L 457 NA ND 0.1 NA 
D5019u 457 NA ND 0.1 NA 

Sl202 D50205 91 NA 1300 0.7 NA 

Sl203 D5022 91 NA 100 17 NA 

....... D5023 488 NA 11 0.3 NA 
N M0002 0 NA 460 170 .066 
....... 

Sl204 M0003 0 0.03 NA NA .0058 
D5024C 152 NA 5 0.7 NA 
D5026 579 NA ND .02 NA 

Sl205 D5027 0 NA ND 40 .0020 
D5028 457 NA ND ND NA 
M0050 18 NA 1375 8 NA 

S1206 D5029 0 .0002 ND .06 .0015 
D5030 457 NA ND ND NA 
M0051 18 NA 40 3 NA 

S1207 M0004 0 .1 NA NA .018 

NOTES: NA= Not Analyzed 
ND= Not Detected 
(a)Nc = Nitrocellulose 
(b)DEP = Diethylpthalate 
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~ 

Site I. D. Sample 
No. No. 

Sl402 D5002 

S1404 D5003 
W0020 

SH08 0500€ 

S1411 D50ll 

S1413 D5013 
WOOSl 

NO?ES: ::A = Not A.r.alyzcd 
!;D = Not O•_ ~ected 

Depth Nc(a) 

~ (ug/g) 

0 NA 

0 4 

45 tlD 

0 N.'\ 

0 NA 

0 NA 
10 NA 

•• _ .. = I:".a;.;,ropriate units for that samplP.: 
(al::~= ::~troglyceri:1 
(:,)~;c = !;1t.rocellul•Jse 
( :I c::,;oR."l - Endrin 

- --
TABLE 7-8 

SUMMARY OF POSITIVE ANALYTICAL RESULTS: 
SURFACE SOILS AND DRAINAGEWAYS 

(S1400 SERIES) 

Nc(b) 24DNT S04 Pb Pb N03 Sn END~l(c) 

~ ~ _m_ (ug/g) (ug/1) (ug/g) (ug/g) _l_!!gll) 

NA NA .025 600 - ND 8.5 NA 

NA NA NA NA - NA 3.0 NA 
NA NA NA - 200 ND ND IIA 

NA NA .003 1000 - 2.5 6.6 1'A 

NA NA .003 20,000 - l.4 1200 IIA 

3 NA .047 400 - NA 2.4 NA 
NA NA NA IIA - NA NA .Of, 
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TABLE 7-9 

SUMMARY OF GC/MS RESULTS: WELLS 
(Sll00 SERIES) 

Site I.D. DPA(b) DEP (c) MEK (a) Hydrocarbons 
No. (ug_/:1.l (ug/1) (ugl_l_l_ (a) 

S1107 8 

S1108 1 

Sllll 3 

S1112 27 

Slll9 14 X 

S1134 X 

S1135 X 

NOTES: (a)several different hydrocarbons at different concentrations 
(b)DPA = Diphenylamine 
(c)nEP = Diethylpthalate 
(d)~!EK = Methyl ethyl ketone 

.. ·---• •, .,--w 

Cyclohexanone Ketones 
(ug/1) ~- _J_\.l_g_/ 1) 

16 

11 
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TABLE 7-10 

smt'1ARY OF GC/MS RESULTS: 
SETTLING PONDS (Sl200 SERIES} 

Site I.D. 
No. 

S:1..201 

S1204 

S1206 

S1207 

Sample 
No. 

D5018 

M0003 

D5029 

M0004 

2,6-DNT 
(ug/g_) 

138 

0.5 

NOTES: (a)opA = Diphenylamine 
(b)DBP = Dibutylpthalate 

2,4-DNT 
(u9_/g_) 

998 

1 

DPA (a) 
{ug/g) 

470 

1.8 

1.1 

DBP(b) 
(ug/9) 

>1300 

29 

0.14 

5.9 

--

Nitrodiphenylamine 
(ug/9) 

28 
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TABLE 7-11 

SUMMARY OF GC/MS RESULTS: 
SURFACE SOIL AND DRAINAGEWAYS 

(Sl400 SERIES) 

Site I.D. 2,6-DNT 2,4-DNT DPA (a) DBP(b) 
No. (ug/g) (ug/g) 

Sl402 2 

Sl411 12 

Sl413 46 

Sl414 35 

Sl415 4 

NOTES: (a)opA = Diphenylamine 
(b)DBP = Dibutylpthalate 
(c)DEP = Diethylpthalate 
(dlNDPA = Nitrodiphenylamine 
(e)x = Not Quantified 

9 

118 

697 

954 

36 

(ug/g) (ug/9) 

35 389 

318 887 

255 520 

-

DEP(C) NDPA(d) 
(ug/g) (ug/_ci) 

295 X (e) 

2 

1 11 

1 



Analyte 

ALK 
AL 
CCL4 
CHCL3 
COD 

COND 
CUTOT 
DEP 
2,4-DNT 
ENDRN 

FE 
HARD 

LIN 
NC 
NG 

N03 
PB 
SN 
S04 

TABLE 7-12 

CRITERIA FOR INCLUSION IN 
TABLES 7-6 THROUGH 7-8 

In Water 

250 mg/1 
5 mg/1 

DL 
DL 

5 mg/1 

500 UMHC 
10 ug/1 

NIC 
DL 
DL 

0.1 mg/1 
250 mg/1 

DL 
NIC 

DL 

10 mg/1 
10 ug/1 
DL 

150 rng/1 

In Soil/Sediment 

5% 
NA 
NA 

NA 
DL 
DL 
NA 

NA 

NA 
0.01% 

DL 

1 ug/g 
200 ug/g 

10 ug/g 
0.1% 

All others: 1.5 times background concentration or DL, whichever is 
greater. 

NOTES: DL = Detection Limit 
"-"=Not appropriate for this medium, or inclusion in these tables 
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Source: Sanitary Landfill 

Wells S1134, S1135 and S1136 are in the immediate vicinity of 
the sanitary landfill. These wells are in an area which has an 
extremely low water table gradient. Therefore, the direction of 
groundwater flow is not well defined. Wells S1134 and S1135 are 
in the most likely downgradient direction from the landfill, 
but landfilling operations may have altered the local flow 
patterns. 

The parameters of conductivity, hardness, ·and iron found in 
samples from wells S1134 and S1135 are significantly higher than 
those from samples from the rest of the wells. However, very 
little is known concerning the drilling procedures used or 
the construction of the wells. Problems identical to those 
discussed regarding the sampling of Well S1134 during the 
screening phase were also encountered at Wells S1134 and S1136 
during the verification phase. At Well S1135, turbid, greasy 
feeling water was encountered; however, after redeveloping the 
well through swabbing and surging, the yield increased noticeably 
to the point where it could not be bailed dry using the materials 
and methods described in Chapter 4. Though thoroughly purged, 
the sample from this well was still fairly turbid. 

Because of the problems encoqntered in sampling these wells, 
it is not apparent whether the characteristics of the sample 
relate to contamination from the landfill or represent an 
artifact of well construction. 

Source: Deterrent Burning Area 

DEP, DBP and DNTs were found in soils within the burning area 
during the screening phase. Well S1122 was resampled during 
the verification phase and analyzed for the presence of ONT 
because the quantitative method for DNT has a lower detection 
limit than the screening method. No DNT was detected. 

Source: Nitroglycerin Pond 

Well S1124 i& directly downsradient from the nitroglycerin 
pond. The sediment sample collected from the pond during the 
screening phase contained a small amount of nitroglycerin. 

Sediments and water in the pond, and water from wall S1124, 
were collected durin,J the verification pht1se .:ind analyzed for 
the presence of nitroglycerin. No nitroglycerin was detected. 
However, the sediment sample collected during the verification 
phase was taken from the cen_ter of the pond (or close to the 
center). The sample collected during the screening phase was 
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• a composite of subsamples taken from several locations around 
the edge of the pond. The absence of nitroglycerin in the 
verification sample is interpreted to be a result of a non
homogeneous occurance of low levels of nitroglycerin in the 
sediments, rather than a failure to confirm the screening 
results. 

Source: Burning Grounds 

Well S1117 is directly downgradient from the burning grounds. 
Samples collected and analyzed via GC/MS from this well during 
the screening phase indicated the possible presence of chloro
form and carbon tetrachloride in trace amounts. The well was 
resampled during the verification phase and analyzed for the 
presence of chloroform and carbon tetrachloride using a more 
sensitive GC method. Carbon tetrachloride was detected at a 
concentration of 12 µg/1; chloroform was detected at a concen
tration of 66 µg/1. Both concentrations are significantly higher 
than the detection limits (carbon tetrachloride equals 0.3 µg/1; 
chloroform equals 2.3 µg/1). Chloroform was not detected in 
the nine other wells checked for this compound, and only a 
trace amount of carbon tetrachloride was detected in one of the 
ten wells checked (S1133: 0.7 µg/1). The analytical signifi
cance of this value is questionable in that the precision of the 
method (precision was not determined during this survey) makes 
0.7 µg/1 potentially indistinguishable from 0.3 µg/1. As a 
point of reference, proposed water quality criteria (Federal 
Register, November 28, 1980) set limits for the protection of 
human health at 1.9 µg/1 and 4 µg/1 for chloroform and carbon 
tetrachloride respectively. 

The presence of these chlorinated compounds in the groundwater 
in association with the burning ground is plausible if halo
genated solvents were used in past burning activities. 

Source: Wastewater Treatment Plant 

During the screening phase, several contaminants were detected 
in sediments from the drainageway which leads into the settling 
ponds. Water in the drainageway at site S1413 was sampled 
during the verification phase and analyzed using a GC technique 
for the presence of certain pesticides and PCBs (Table 7-2). 
Two pesticides were detected; endrin and ~-DHC. The concentra
tions of these pesticides were O.OGG 1ig/l an~ 0.14 µg/1, respec
tively. Detection limits for these compounds were 0.03 µg/1 
and 0.026 µg/1, respectively. The sources of water in this 
drainageway (at the point sampled) are dominated by sanitary 
and industrial wastewater treatment plant discharges. An 
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estimated.10 percent of the flow at the time of sampling ori
ginated from upstream of the two discharges. The most likely 
source of these pesticides is agricultural runoff. 

Source: Rocket/Paste Area 

No additional analyses were conducted during the verification 
phase regarding this potential source. 

Source: Settling Ponds 

Results of the screening analyses indicated that the sediments 
(and at least the upper layer of soil in the settling ponds) 
were contaminated with DNT, phthalates, and nitrocellulose. 
The deeper soils and sediment samples (that had not previously 
been analyzed) were analyzed for DNT, DBP and DEP using quanti
tative GC methods. Of these compounds, only DBP was not detected. 

Two of the sediment samples that were analyzed, M00S0 and M00Sl, 
were collected from areas along the north sides of ponds 2 and 3, 
respectively. These were collected from areas where sediments 
from the ponds had been deposited during a draglining operation 
to remove the sediments from the ponds. Therefore, these two 
samples (and their high concentrations of DNT and DEP) are 
probably more representative of the sediments originally in 
the ponds than are the soils actually sampled in the ponds. 

The verification analyses generally confirmed the presence of 
highly variable concentrations of DNT and DEP in the sediments. 
The concentrations of these parameters seem to decrease sharply 
within the top few feet of soil and typically approached (or 
were below) the detection limit in the 15 to 30 foot deep com
posite samples. 

Wells S1102 - S1108 are directly downgradient from the settling 
ponds, and all except S1106 were analyzed for the presence of 
DNT using a GC method. None was detected. 

GENERAL DISCUSSION 

Sediment and surface soil samples collected from many of the 
suspected sources of contamination contained high concentrations 
of vnrious contaminanls. With the exception of wells in the 
vicinity of the sanitary landfill and well S1117 (burning grounds), 
the groundwater samples showed no evidence of significant contami
nation. The sample from well S1117 had significant concentrations 
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of chloroform and carbon tetrachloride. The degree to which 
the well samples collected in the vicinity of the sanitary 
landfill are representative of the groundwater quality is 
somewhat questionable, but the results do indicate that the 
groundwater may be contaminated. 
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CHAPTER 8 

CONCLUSIONS 

The conclusions regarding groundwater contamination are based 
in part on results of the geotechnical investigation and in 
part on the results of the sampling and analysis program. 
One important aspect of the geotechnical investigation was the 
information obtained on groundwater flow directions and speed. 
Table 8-1 contains a summary of groundwater flow velocities 
(direction and speed) at each potential source of contamination 
and indicates which, if any, of the monitoring wells are with
in the theoretical contaminant plume. Figure 8-1 illustrates 
this data. The results of the study are discussed for each 
suspected source of contamination in this section. 

SOURCE: BALLISTICS POND 

Well Sll27 is well within the theoretical migration distance 
for contaminants originating in this pond. Because of the low 
level of aluminum (the contaminant of concern) found in the 
water of this well, it can be concluded that contamination of 
groundwater is not occurring from this source. 

SOURCE: OLEUM PLANT 

The contaminant of concern at the Oleum Plant is sulfur. Ele
mental sulfur was visibly evident on the ground surface through
out the immediate vicinity of the plant, but only as scattered 
localized small "spills". Only one small (less than 1 acre) 
area was observed where sulfur was evident in more than 
scattered, small amounts. The sulfur found in this low lying 
area was distributed evenly, but was still evident in only 
scattered patches. 

The exposed sulfur is probably being slowly oxidized to sulfate, 
which would then leach into the soil. However, because of the 
relatively small total quantity of sulfur at the Oleum Plant, 
and tl1c slow rate of oxidation of sulfur at ambient temperatures, 
it can be concluded that, even if sulfate is leaching into the 
ground, it would have very little potential for significant 
contamination of the groundwater at BAAP. 
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TJ\BLE B-1 

GROUNDWATER FLOW VELOCITIES 

Coefficient 
Flow Velocities Distance Wells Within of 

Sp-:!ed Traveled Since Distance Permeability Well Water Table Assumed 
~ Direction (ft/;i'.rl 1942 (ft) Traveled (kl (ft/l'.rl Number Gradient (ft/ft) Porositl'. 

Settling P'lnds 
(West Enc: 

MAXI:~~~ s 68 2,580 Sll02 & S1103 7,316 S1103 l. 39 X 10- 1 0.15 
MI!:I~ .. :~ s 11 435 Sll02 & S1103 3,300 S1102 1.39 X 10- 3 0.40 

Sett! ::. r.q P~~.ds 

~-~.t-.X I!·!U.V. s 64 2, 45Q Sll04 ,S1105, 6,959 S1106 l, 39 X 10- 3 0.15 
S1106 

Mlt~ I~!t.;~ s 13 490 None 3,732 Sll04 1. 39 X 10- l 0.40 

Settl1r:g Fr::-:ds 
(i..::.st Er-.s, 

y_:..x r~::~~ SW 43 1,640 Sll0B & Sll07 2,281 Sll0B 2.83 X 10-, 0.15 
~Il.;:u,!;.;M SW 10 370 Sll0B 2,796 Sll07 1.39 X 10- l 0.40 

BJrnir.q G:--s·,.;nds 
;' 

( 3 .,- 1.04 X 10- l 0.15 1-:..,xr~~u~ s 130 Slll 7 480 Slll 7 
MI :.:c:-r..;~ s -r 50 r-:one 480 Slll 7 1.04 X 10- 3 0.40 

Nitrc0lvc~r1ne Pond 

r-1.J•,xr:-ru~~ SE 30 1,140 E 1124 8,620 Slll9 5.2 X 10-• 0.15 
!".IldMvM SE <0.1 2 !>-one 37 Sll24 4.9 X 10-, 0.40 

Deterrent E~rning 
Area 

1-"..i-.X I~FJ!'-~ SE 27 1,010 E 1122 8,620 S1122 4.63 X 10-• 0.15 
~~IN I!,:;.JX SE 7 380 Kone 8,620 Sll22 4.63 X 10-' 0.40 

Sanitarv Landfill 

l".AX!Mt.:M SE cD l, 010 8,620 Sll22 4Ji3 X lo-· 0.15 
MI:SIMUM SE 380 l\one 8,620 Sll22 4.63 X 10-' 0.40 

Olet:.'!1 Pone; 

MAXIM!,;'.~ SE 13 510 l\one 37 Sll30 & 4.63 X 10-• 0.15 
Sll32 

MI1'H!U:~ SE 190 Kone 37 Sll30 & 4.63 X 10-. 0.40 
Sll32 

Ballistic, ?one 

!1.i\XIMU~~ SSW 141 5, 350 !:1127 & Sll26* 2,029 Sll27 1.04 X 10- 7 0.15 
NI:-.I.~ti~ SSW 20 760 ~ 1127 770 Sll28 1.04 X 10-· :>.40 

NOTE: *Groc:r.d· •. ,._er flow direction is not well defined in the \"icinity of Well Sll26. 



j -
SOURCE: OLEUM POND 

The Oleum Pond was used for disposal of lime-neutralized sul
furic acid wastewater. This wastewater, therefore, contained 
significant concentrations of gypsum (CaS04.2H20) which is 
moderately soluble in water. The sediment deposits in the 
Oleum Pond (now dry) are fairly extensive. 

Table 8-1 indicates that the groundwater flow velocity in the 
vicinity of the Oleum Pond is very slow. It also indicates 
that the nearest down gradient well (S1132) is too far from 
the pond to detect any contamination originating at the pond. 
This was confirmed by the fact that sulfate in the water of 
Well S1132 is less than the detection limit of 6 mg/1. It 
can, therefore, be concluded that, if the sediments in the 
Oleum Pond are contributing sulfate to the groundwater, the 
contaminants are not migrating rapidly. 

SOURCE: SANITARY LANDFILL 

The sanitary landfill is located near the northeast corner of 
BAAP and is very close to the eastern boundary of the plant. 
As shown in Table 8-1, groundwater is flowing to the south
east in this vicinity at a rate of between 7 and 27 feet per 
year; "DNR" Well 3 (S1135) is possibly within the theoretical 
contaminant plume. "DNR" Well 2 (S1134) may also be within 
this theoretical plume. 

Samples from Wells S1134 and S1135 contained elevated levels 
of COD, sulfate, hardness and iron, all classical indicators 
of landfill leachate. Fuel oil type compounds were also pre
sent. Little is known of the well installation and develop
ment procedures used for these wells, and some compounds and 
parameters (oils, COD, sulfate and hardness) may have been 
introduced durinq drilling, well installation, and/or initial 
development. The low yield of well S1134 prevented proper 
purging before sampling. Well Sll35 was thoroughly purged 
before santpling and EEI believes that the sample from this 
well is more representative of ambient groundwater quality. 

Bccn11se of the elevated levels of COD, sulfate, hardness and 
iron found in Well 51135, it can be concluded that the landfill 
is probably contributing contaminants to the groundwater and 
that these contamirwnts are very near (and moving toward) the 
boundary of BAAP. 

134 



IF r - ·t, c;-,,.•~ =-;R' 4 f I {' .. \.._ _::- .;~~,,~ ... ~ ~ •✓•_., ~ 
. - .. .f·· L.-'-'::f'!'.'.· •,;'-· ,_·, .- . I . I ....--:-c--=: ,._ .. · . 1/ :cl 

,:Lt.,,- -~~-4..;,{/,~..- ~"t"'-•--:-.-~-.('-~ .._'\:.·~_,_,.-' 81130--- "l • -- --; /..,, _,,-~a_.'>.::-, -
) . B~l!Sl;tCS 4-,fE'.SJlNk'i_ • _~ j.._ ._ __.-C- ._ -.. ~'-~5~:-:os;1:d ~ S 1131 ._~ ~_.1.r~ - J' ...,- - _ _., r,k ,;c0 ,/ ( f ...,, 

fsl'.''Je~,""_..,=-·! \..:~~_:_'·C.,-~.---·"•'<;...,,'-'"':!!!~-.c--·~(y, \ ~✓'-;:-:;1,..-(,'·.- / I l', 

/I Jr VSTfCS_p !~~ ••Z::.i;--.;;-~11n,_'' -~-~.';-;,-, ~ '? '. --,-:-:- \ ,,,.,' 
• S~n_! . . ~--½:, 1"EA"5~t__PL<_~ - _,;-:--:~ • . , ; '.'.. ', ) .•, 

) L~, • ,,- -- .. • •• ~ ~-- <......._ ~ - " • • • I? k, '\,\;, • 
'I ~ ' ET ,;;::~: ( . ( • - •• ~. • • : ,/ • " ·:: • • ' .. ,,,_ L,, ( Jj. \. - ',.,,'(~ ', •. : 
f- 1 _ I-..-_;',,. ... ~ .. ~- PW3 •-~r- ?::,; r .,.,, • ~ ' ' STT3a - \ ~y ......_' 

r_.--._ 
: i 

·r 

~ ll r --, - · - \ · · ( , I ,_,... i'I' - ""' -- t~P, 1-·'t·/ ! - :(·~·-•---!·1J:.C: -,;r,:.• ....... i ' 1 .•. ~ .. 01! ;I',,'. • .,/.~NOFR.!.,., \,I>-, -
. ~E f_JI , ., -~·t•-s " - .. • ,;_ I·'-•~..,:,._ -i• , ~\~r -'7 ::---

,j .. J -:.·,;:--·.t·f•:::.:: _• -, / ~-·" :- . _ i . • s~ "'t. ,~-.,;;"'·-
.r;tf,_i . .' .... :-• .:-.-·+•-lt,_;_ , ·;,. :i-~. i. '?, D~:. ,·.:.' t• ~ • -1 / li :" :..~1~/r;;:;1~- ::' ;:.11/::i -, . ,\ ;.,· -,{v'?, ~(!,~_ARF. ,.,,fa ,,, • . ·' _.,... -c'/ . ~ ~,I- ;.l ?Jz& .. ,lt:.'-_

1
t,,-!. ,.•=!-.. -;, 1 '~ - ~"f,,,;';,,.~\ ..... -:.,:.. '~""' _-;.._·. · ;• ! f '1 /.,, __ 

• .... ,t;... 

f-, ""},i,S1'26 _ ·-=· :...,-, to.,_·•-•::.-, ,·- ,' .. J ; -· ~,: ~- ,,JI, ,) :_:" '· V ._, ~ , -:;; (I -;:-JIii'" ,;i1,, ,-. ,.r- --11 -- :r- , · -- - , , " V .nV ~ l --.,.; -~ "" ' 
• tit- -... "if."?"~P·~·~ ,1...\-: .:. ~=:-•: -· -, I· 11·' ,. ' -,• ~.... '. (,·. ,, .' , ,· • ' . \ 

-. ~- \ I ISit. lw l t!J~:'" - I -t - ~-' ' .- 1- _., I II,. ~ ~ .,> 1 " ,, .., - • I --=-·1~~.:.~,, .•. . ,,=- .. ,!,:.-t r-,._,a··=·(- -,- :., ".. c~"'!•-.r.:::: ·-,:", '/-.:-. • .. · '\-'\'.' ,' - . ·••·· . ..,.,.. '- I . - ... -- . •hu ... '" ,, ,,,., , . ., .- ¥, "il;r." .... -.::.:_ :, .. -r ► L i --- r' ~. --le,~--= \. r- ,.- ·l, _,,~' - ' 
· 1 ! t ... ~T -' '"" .... -- - ll,,-... ·G"(, - ~ .... " 1 _ •wt ,.,

1 
·;,-.;.:~.~_;,S~~ .. -, l_, ., ... L:: ., -.. -.. 

1
~3.f~~O(-'a<.~•"" · .. ~ ·'Jt·';;.,,-_·,. ,-~ __ ~ , ··: · . 

',-,'Jf'lfil<i';~, ~ __ , J .-. , ,._ ...• - . ,~.,,~~\J l l~ ~ ( ;( \ ~ -~ =-- , 
,:;-_E}Wt,'.·!'.~,;,T-~1_,:_+[-:-~:1:-,·~ ·1= /'j ?'?• -;_.~- >,-"''<:! ·..._·,.•;~ ·-;· • ,,•,, __ 

·:i,"l~~"gfER ~-,:~--,_,::~·~f~:.~_;.1.-+ I I- - f:) ~-";-___ ,_ . . : "<.t·\_.. -~ -.: =:1~w}~,;t.~;::: ,.a:l ¥~.::::-' -, • . ~- .MIN., ~f.'tr ;,.;., •..• ) ·!; .~:~ . - - .. •. ,. 
, -(!<1i,~'/;~~--! -:~,:.:--• ·•l"i,t,,s l · _ ·._' _AREA_ t: _. ".""' ,. ··.-:c..~, •. ·''. f' 

I-

·- ·- 1 
i _J,. -~;--< I 

~J}~~M: ' ·,,~ J:, H, (' :ii.,:. 
·~· _, 

I 

~ " -
:.-, .. :_ 

.~_ ~ ;__ -;.,;\_ 
(' 

·4,1 \: GRouNd
1
s~~ , ~ , ·,-,, • .. • · - \f- . · ,. 

\ · /'\_,"> o·R-ij.;,;l, G GROU~, • ', :· s111•~~,.,.,_' ·.·-· • ... \ I ( . . - -~ -·, '"'· .. ... _ a . ., .. ..- "· s111,•. --· -> -.,:,T."-, · -. ~-•, -:. . --=~- -~ -~:(t ~..: :·;:"II: i ,, .' I MIN •• 111'• ,' '. .-· " ''" . ,. ,, ._, ... ,,,_. ,,-.,,... . 
, , - , " • • --s:· __ ,._,,~·-\·r",,,J-

1 
·· MAX 130FT[. ', ,-__ ,_ .:.•·:..•,,::_-::-•_,_.,,. _c,· ., 

$1!I1 i2 _ ./ 

-~.· 

'1· • - --. -\ V ,-. :."-'- ·~-n. '> . ,-·: ... j 

: ~q\ .· ;', i° . , • _;,< ~ ·. (:•:~·"':- ~ ,i:,<.._~ . ·, · I : .$"'"> 
• ..:- ,.-.A4e'.1, ... ;,., 

1 

\\ Ai - J ' ' ' '\ ••• •• r, "'r ','\.__:..- • •· ' 

;_. '•·' 

L 
~, _l '.: 

.. ;. ! 

,...,. 

/ .. ----
----'-

' - ' . -·- . - . " . .., - ·'• ' 

I

I P(ll!,11,,,, •• , • i . •·. - ... N--o.s~---~ .. ·~ .- -. - . ,. ···-
. , ' ' ' .. , ... - - " ·, . ·•, . \ ETTL'ING~_O __ -.:__;. __ ,,~JI!'".· ,g-·.--, ,, ' ; "· , 5 I' C ,> •:.0.t,c•r~'-.; . CO " ' 
'1 • ;-_ f,· 't." 'MJODLE UNO·•-.. ""~' ·11 ' 
, ~ 

1 

• •,>T, , .. _', ••· ssr·c,,o "<N• .. • "'.it -~: \," l /,.,;, ', .. •. " ' . . . .. . ., I ,,., '" ' , ,, liics"'1>6 . -,- '"- ' -·<ik~, ·! - .~ . . 
I ':.v, . • . ,· . ; ;•-,".::< -,. "•i , ,,_ •' '.. . .,,:_ \·' .' · ...c. ••. 

~ 

' ·•-<\-.. ''Z ·,~,., -,~ • .,,.,."-=< 
_-.. __ [! ·' , S1108 ) i.ovE BAY I ~Q•L--;.._ 

~ • 1133 • 

north 
0 2250 
r!:i :it:A·d •=:-{ 
SCALE IN 

i::::::r: 
FEET 

4500 

:;m -~ 

-
~ 

i'PW 2 tll(oll Ut,PA.£•rv ,LA,1Jr~,.., ........ ,u.. 
",. 3 Pr.1v1,c,u,e, .. y , .... T ..... CD G,~ ..... !' ... ~TU _ ... ,r-,u.t, VJ•LL 

.. Slt04 4i(ou,,jD-T■C ._..., ... ,t.,t,.A ,_,~ ,._,n& ...... C, buCIMfo 
T ... c,_,,c,c,._.,- ,..,..,..,T166T-.,. 

• t,o:1'11"•'""' o-c ~~!:? F'O!",.i.·~ ""e\.J,..°" 
c.:.·_-., ..,Ull:""4£E \IJ&ttl': l"OI-O 

~ 
MAXIMUMJ CALCULATED GROUNOWATER 
MINIMUM MIGRATION DISTANCE FOR 

A 28 YEAR PERIOD 

"'"2le~ 
T,0Jl'04,c&.,-MK. ~·~ ~•.:-r ----~:; ~ O\.llJ li'lt"l't:«O.~, 
Db-11'.D 7/10,'1,,,~ "Z.,.-c, .: '.: ~IJ 

ti) 'l&UT ,--o,.,c;,-..,._, ,._,,.,._., .r-...J1. ,-~ ,,.,,., ...,~ 

• ., ......................... ,--:- - o.,....,. ,44t. 

fl ct,C.,MOJO...,._~,r• -•-hfC-C.~4 ........ ~ •1• tit,, "-'•UM~ .... -~:•-:.~ ... :•::::..•t•~•:-:.:.:.:- ....,e,..c o,..,--.,--, 

A.) «it_.., ....... -l'<"C- ............. , -... ,.'I, -.C• 
... '!>fA,. .... eD O.,.C,..C. ,.... ,..__ -t4'&•C, 11..,.. • 

F"ceit,.,a..cv ,,...,. ..... - t,.. _,.""''°...., - ...,.,c-...,.., 
s .......... c:,...,, .•-

,., ~•"10"- ...,~ ......,,. __ &..O .... --.y..,. o,q.~ ...... 
e,,-i.6'oC -.OCVCY ruot, ..... --<. "'fi"';:C' l..ovei-1Mfl: l'tl"t-
F•e.• .. -,,. ,. ,,._ &y ... c:i:.,,., ,..,.,..., •• c""'- , ,...,.. 

6,) "-l•o.&. -.oc:.a.,- ...... ., c.~,,o &v ~ .....,.,... • ., 
'"'0'"'._"'1111 ,..,_,..,_T,._ .,.,t:,T• .._.T., T- ~-..,. -----11:•1:1 ..... ..._ wi ...,_.. ... • .,,. e,......, ... v.a.,e~ Bflt.tc 
..,,,..__ ., ... .,..,••-r ...._e,.c.110 ..... ~ &T ot.11.<.• u..-r 
"-'•"" ...,~J&u.•0 ,.. "•~--•T-•· 

FIGURE 8-1 

GROUNrWATER FLOW VELOCITIES 

13:Lev 



• SOURCE: DETERRENT BURNING AREA 

The Deterrent Burning Area is located southwest of the Sanitary 
Landfill. Screening phase samples indicated the presence of DNT, 
diethyl and dibutyl phthalate (DEP and DBP) in the soils within 
the burning area. Table 8-1 indicates that Well S1122 is within 
the theoretical contaminant migration area around the burning 
ground. None of these compounds were present above the detec
tion limits in the groundwater samples from Well S1122. There
fore, although they occur in the surface soils, they have not 
apparently migrated to the groundwater. · 

SOURCE: NITROGLYCERIN POND 

Sediment samples from the nitroglycerin pond were collected at 
two different morphologic locations in the pond. The screening 
phase sample was a composite of subsamples collected near the 
edge of the pond. This composite sample contained a low con
centration of nitroglycerin (S1404, sample number D5033). 
Sample number M0054 was collected from the center of the pond 
during the verification phase, and nitroglycerin was not 
detected in this sample. Therefore, it can be concluded that 
nitroglycerin is present in the sediments in the pond, but in 
localized deposits and in low concentrations. 

Well S1124 is directly down gradient from the pond and is 
probably within the theoretical contaminant migration distance 
(Table 8-1). Geologic cross section G-G' in Chapter 3 (Figure 
3-6) illustrates the relationship between the water table, the 
sandy till, the outwash, and the well screen in Well S1124. 
The maximum groundwater flow velocity shown in Table 8-1 is 
probably representative of flow in the outwash, and the 
minimum velocity is probably representative of the flow in the 
sandy till. The very top of the screen in Well S1124 is within 
the outwash whereas the rest of it is within the sandy till. 
The outwash is much more permeable than the till. As a result, 
water in the outwash is probably within the theoretical con
taminant migration plume, wharcas water in the till is probably 
not. Even though most of the screened section of Well Sll24 
is within the till, most of the water in the sample collected 
from the well probably came from the outwash due to its great 
pcrmc~bility. This s~mple, therefore should be representative 
of water within the theoretical contaminant migration plume. 
It can be concluded tk1t even though the sediments in the 
pond contain some nitroglycerin, it is not currently leaching 
into the groundwater. 
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• SOURCE: BURNING GROUNDS 

The burning grounds are located in the southwest portion of 
BAAP. Groundwater in this area is moving slowly through a very 
thick section of moderately to highly permeable outwash deposits. 
Table 8-1 indicates a flow velocity of between one and three 
feet per year. Well S1117 may, therefore, be within the 
theoretical contaminant migration distance from the burning 
grounds. 

Carbon tetrachloride and chloroform were detected in samples 
from Well Slll7 in both screening and verification phases. 
These compounds were commonly used as industrial solvents before 
their toxicity was fully recognized and could probably have 
been used at BAAP. Flammable liquids are commonly used as 
combustion aids at the burning grounds. Although carbon tetra
chloride and chloroform are not flammable, it is hypothesized 
that they may have at one time been inadvertently mixed with 
flammable waste solvents and the mixture used as a combustion 
aid at the burning grounds. Because of their high specific 
gravity and inflammability, if used in one of the burning pits, 
they would have readily soaked into the ground. Less than one 
gallon of each compound would have been more than enough to 
account for the concentrations found in the samples from 
Well S1117. Therefore, it can be concluded that groundwater 
in the vicinity of Well Slll7 has been contaminanted with chloro
form and carbon tetrachloride, which probably originated from 
their use at the burning grounds. 

Several other compounds of concern, both organic and inorganic, 
were detected in high concentrations in soil samples at the 
burnings grounds. These include DEP, DBP, DNT, diphenylamine, 
nitrodiphenylamine, lead and tin. None of these compounds were 
detected in the samples from Well S1117. Therefore it can be 
concluded that these compounds, if leaching at all, have not 
yet migrated the short distance (less than 200 feet) from the 
burning ground to Well S1117. 

SOURCE: ROCKET/PASTE AREA 

The Main Central Drainageway consists of a series of ditches 
which c1r.ain runoff from the Rocket/Paste Arca of BAAP south to 
the middle of settling pond number 3 (Figure 8-1). Several 
soil s~1uples were collected from along this drainageway. Three 
of these, Sl408, S1409 and S1415, were analyzed for the presence 
of lead. The lead content of the soil sample from Site Sl408 
was over 1,000 ppm. Le~d contents at Sites S1409 and S1415 
were less than 100 ppm (background). Lead concentrations in 
soil of over 600 ppm arc considered excessive based on the 
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phytoxicology guidelines published by the Ontario Ministry of 
the Environment (1). 

Therefore, it can be concluded that significant lead contamina
tion has occurred in the soils in the ditches at some locations 
within the manufacturing areas. It can also be concluded that, 
since samples at Sites S1409 and S1415 contained only background 
concentrations of lead, contamination has not migrated through
out the entire system of ditches. 

SOURCE: WASTEWATER TREATMENT PLANT 

The wastewater treatment plants (industrial and sanitary) are 
located in the southwest area of BAAP (Figure 8-1). The dis
charges from these plants empty into an unlined drainage ditch 
which flows south and east into the settling ponds. Two sam
pling sites, Sl413 and Sl414, were located along this ditch 
(Figure 8-1). 

The sediments in this ditch contain significant concentrations 
of nitrocellulose, lead, sulfate, DNTs, DPA, DEP and DBP. The 
water flowing in the ditch contains very low concentrations of 
commonly used agricultural pesticides. 

The ditch does not cover a large area. Sulfate is the only 
contaminant found in the sediment that is readily leachable. 
Well Sll33 is down gradient from the upper portion of the 
ditch, and the ditch passes close enough to this well to be 
within the theoretical contaminant migration distance. Since 
the sulfate concentration in the sample from Well S1133 is less 
than the background level (from Well S1123), it can be concluded 
that contaminants found in the sediments in the ditch have not 
presently contaminated the groundwater and are not a significant 
potential source of groundwater contamination. The pesticides 
found in the water in the ditch are probably the result of 
agricultural runoff and were not at a high enough concentration 
to represent a threat to groundwater quality. 

SOURCE: SETTLING PONDS 

The settling ponds located .:ilong the Gouthern boundary of Dl\l\P 
received the industrial wastewater flow from manufacturing 
op0rJtions. The sediments ~nd underlying soils within these 
ponds (now dry) were sampled. 
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The sediments from most areas of the ponds have been removed 
from the ponds through a combination of draglining and bull
dozing operations. Samples of the sediments from both the 
perimeter and interior areas contain high (percent to high 
parts per million range) concentrations of nitrocellulose, ONT, 
phthalates and sulfate. The concentrations of these parameters 
decrease rapidly in the underlying soils and are less than (or 
approach) the detection limits within a depth of 30 feet. 

The water table is below the bottom of these dry ponds, at a 
depth of between 10 and 45 feet. Groundwater flow is generally 
to the south. Most of the monitoring wells along the southern 
boundary of BAAP (S1102-S1108) are probably within the theo
retical contaminant migration distance (Table 8-1) from the 
settling ponds. DNT was not detected in samples from these 
wells and nitrates, nitrites and sulfates were all at or below 
baekground concentrations. DEP was detected at 8 ug/1 in Well 
S1107, but the significance of this concentration is questionable. 
Therefore, the following conclusions can be reached. 

Contaminants, which are present at high concentrations in the 
sediments in and around the settling ponds, have not contami
nated groundwater along the southern boundary (exit point) of 
BAAP and probably have not yet been leached into the ground
water directly beneath the ponds. However, some vertical 
(downward) migration of the contaminants seems to have occurred 
within the soils above the water table. 

The sediments in Grubers Grove Bay (receiving body for the 
wastewater discharge from the ponds) contain very high (up to 
17 percent by dry weight) conc2ntrations of nitrocellulose. 
The nitrocellulose has apparently been decomposing and forming 
ammonia, as evidenced by high ammonia concentrations in the 
sediments. 

Because Lake Wisconsin is a man-made lake and the darn which 
creates the lake is near the southern boundary of BAAP, water 
from Grubers Grove Bay is flowing down through the sediments 
and recharging groundwater. Flow within the groundwater flow 
system is toward the south-southwest. Although no wells out
side of the RAAP boundaries were installed or sampled as part 
of this survey, it sc.!cms probable that ammonia from sediments 
in the bay may be lc~ching into the groundwater. No reliable 
estimate of the potential rate of movement or concentration of 
the possible contarn.i.nants c,111 be m.:i.de lx1scd on the results of 
this survey. However, it should be noted that the apparent 
hydraulic gradient (the driving force) in the groundwater in 
the vicinity of the bay is greater than in most of the areas 
at Bl\AP. 
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Dredging to remove these sediments from the bay has been con
sidered. The high ammonia content of the sediments would make 
this operation undesirable since the ammonia would then be 
released into Lake Wisconsin via the return flow from the 
dredge. The return flow could be treated to remove the 
ammonia, but this would be an extremely costly procedure. 

Two categories of compounds were found in the perch and carp 
samples which most probably did not originate at BAAP but which 
are cause for some concern. Both pentachlorophenol and several 
of the polynuclear aromatic hydrocarbons were found in both 
the carp and the perch. They were present only in trace amounts 
in the perch, but in higher concentrations in the carp. 
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APPENDIX A 

IR DATA CODE 
ADDITIONS OR CHANGES 



Variable Columns 

Chemical Analysis File: 

Site Type 

Lab 

Test Name 

Measurement 
Units 

16-19 

40-41 

48-53 

66-69 

New Code 

BAY 

EE 
wz 
AC 

SN 
CEC 
TXPHEN 
BBHC 
ABHC 
DBHC 
AENSLF 
BENSLF 
PCB016 
PCB221 
PCB232 
PCB242 
PCB248 
PCB254 
PCB260 
SULFID 
NI 
TL 

MEQG 

Ecological Monitoring File: 

Site Type 

Genus-Species 

16-19 

31-36 

BAY 

QUEMAC 
POPDEL 
CORSTO 
MORRUB 
GRASS 
RHUTYP 
STICAN 
STIVIT 
LEPMIC 
MORCIIR 
ICTNEB 
ACIFUL 
POMANN 
CATCOM 
AMBRUP 

Description 

bay of water 

Envirodyne Engineers 
Warzyn Engineering 
Ace Well Drilling Company 

tin 
cation exchange capacity 
toxaphene 
beta-BHC 
alpha-BHC 
delta-BHC 
alpha-endosulfan 
beta-endosulfan 
PCB 1016 
PCB 1221 
PCB 1232 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 
sulfide 
nickel 
thallium 

rnilliequivelants per 
100 grams 

bay of water 

Quercus macrocarpa 
Populus deltoides 
Cornus stolonifera 
Morus rubrum 
mixed grasses 
Rhus typhina 
st.Tzostedion canadense 
Stizostedion vitreum 
Lepom\_~ microlophus 
Morone chry~~ops 
Ictalurus nebulosus 
Acip,.-ln!.jc'r fu1vcsccns 
Pomoxis annularis 
Catostomus commersoni 
Ambloplites rupestris 



Variable Columns 

Map File: 

Site Type 8-11 

Physical Analysis File: 

Site Type 

Lab 

Test Name 

8-11 

49-50 

51-55 

New Code 

BAY 

BORE 

EE 
wz 
AC 

GOOl 

G003 

G006 

G009 

G020 

G030 

GS020 

Description 

bay of water 

bay of water 

Envirodyne Engineers 
Warzyn Engineering 
Ace Well Drilling Company 

Grain size, hydrometer, 
% finer than 0.001 mm 

Grain size, hydrometer, 
% finer than 0.003 mm 

Grain size, hydrometer, 
% finer than 0.006 mm 

Grain size, hydrometer, 
% finer than 0.009 mm 

Grain size, hydrometer, 
% finer than 0.02 mm 

Grain size, hydrometer, 
% finer than 0.03 mm 

Grain size, No. 2 sieve, 
% finer 



APPENDIX B 

COMPOSITE SAMPLE NUMBERS 



Sample Numbers· - Site ID Composite Sample Number Contained in Composite 

Sl301 D5036C MOOOS 
D5034 
D5035 

S1302 D5039C M0006 
D5037 
D5038 

S1303 D5042C M0007 
M0008 
M0009 
D5040 
D5041 

S1304 D5045C MOOlO 
MOOll 
D5043 
D5044 

S1305 D5048C M0012 
D5046 
D5047 

S1306 D5051C M0013 
M0014 
D5049 
D5050 

S1307 D5054C M0015 
M0016 
D5052 
D5053 

S1308 D5057C D5055 
D5056 

S1309 D5060C D5058 
D5059 

S1310 D5063C D5061 
D5062 

S1311 D5066C D5064 
D5065 

S1312 D5069C D5067 
D5068 



Site ID 

Sl204 

Sl201 

S1202 

Sl303 

Sl303 

S1304 

Sl306 

S1308 

Sample Numbers 
Composite Sample Number Contained in Composite 

D5024C 

D5019L (lower parent) 
D5019U (upper parent) 

D5020U (upper parent) 
D5020S (sediment) 

M0789C 

D5141 

MlOllC 

Ml013C 

D5156 

D5024} for 24DNT analysis 
D5025 only 

D5019 separated for DBP, 
DEP and 24DNT analysis 
(sample D5019 was in 
different bottles 
originally, by horizon) 

D5020 for 24DNT, DBP and 
DEP analysis (originally 
in separate jar) 

M0007 for various 
M0008} physical/chemical 
M0009 analyses 

D5041 for various 
physical/chemical 
analyses 

MOOll} for various 
MOOlO physical/chemical 

analyses 

M0013} for various 
M0014 physical/chemical 

analyses 

D5056 for various 
physical/chemical 
analyses 



APPENDIX C 

INSTALLATION RESTORATION 
SAMPLING AND ANALYSIS 
GEOTECHNICAL-MAP FILE 



-
c.;~:, PUNCH 

l-= r 7 
i :,c· ,Arirrd 
' I 

=-~~ 
• ~ 
f- SITE 

~ TYPE 
~ --
t-------4 _1...J.......J... I . 

I . 
r--' I I > 

I 

r--'--.L. . 

I I I 

~-. ..J.-L.J. . 

I I I 

.....; I I I 

' I I I 

I 

-
INSTALLATION RESTORATION 

SAMPLING ANO ANALYSIS-OEOTECHNICAL-nAP FILE 

2 n 
ZITE ORIO COOROINRTES 

Hl"ST '"'ICP.Tf:JN EA3T t<OPTH 

I I I I I I I I I I 

I I I I I I 

. . 

. . 
> > > I > > I > 

. I I 

I I 

I I I I I I 

I I I I I I I 

I I I I I I I I I 

I I I I I I 

I 

I I I 

I I I I I I I I I 

I I I I I I I 

. 
.l.....L.. I I I I 

I I I I 

I I . 
A:= ACCURACY CODE 
C~ = CARO HUMBER 

'!2 

ORIO COORCIHATES 
EPST HORTH 

I > I 

. I > .. 
. 

. . 
• . 

I I I I I I I I I 

I I 

. 
I I I I I I I I I 

I I I I I I 

I 

. 
I I I I I I I 

I . I 

. 
I . . 

I I I 

,2 ~2 
ORIO COORDINATES ORIO COOROIMRTE3 
rnsr 11,'lRTH E~BT HOE.TH 

I I I I > I I I I I 

I > . > I > I 

. . . 
. . 

. . 
1 

I I I I I I I I I I I I I I I I 

I I I I I I I I I 

> I . 
> I L.J...J.. 

I . I 

I I I I I I I I I I I I I I I I I 

I I > . . 
I 

I I I I I I I I I I I I I I 

I I I . . 
I I ... . . . 

. . 
. . 

I I I I I I I I I I I I I I I 

... . I I > I > 

REVISED 1-78 

--

~., ~, !l'l 

AC DESCRIPTION Cl 
11! 
: 

I I . 
> > I > I I > I • . 

. . ... I I I . 
. . I . I 

I . I I i 
! 

' I . 
I . 
I I I I 

I I l 
. 

I 

I I I I I I I I . i 

I . I I I I I > I I I 

' I I I I I 

I I I . 
I I I I I • 

I I > I 

I 

I . I 
I I I I I I I I I • 

. I I I .. i 
1°-3 ::: r113TALLAT!0~ 
fR = FCNCTIJNAL A~ER 
T :: r;:rn TYPE 
fL .. =Dt!TAfILE CDIR Form 13-4.3, 1 Sep 78 



Variable 

1.-4. Identification 
(Col. 1-7) 

s. Site Type 
(Col. 8-11) 

6. Sample Point 
(Col. 12-16) 

7. Grid Location(s) 
(Col. 22-61) 

8. Accuracy 
(Col. 62-6 3) 

9. Jh,'!lL"r i pt i CJll 

(Col. 64-79) 

10. \.1rd Number 
(Col. U0) 

SAMPLING AND ANALYSIS - GF.OTECHNICAL - MAP FILE 

Description 

Plant/File 

4 letter abbreviation of type 
of landmark, fcatutt~, or con
struction beiny idPnlifi<'d. 
This clescription/id.,ntification 
will have grid coordinates 
associated with it. 

Biology 
Hydrogeology 

East coordinate 
North coordinate 

2 character abbreviation to 
indicate measurement accuracy 
as follows: 

one (1) alpha character 
S = s1.:rvcycd 
M = read from MAP 

one (1) numeric character 
0 1 meter 
1 10 meters 
2 100 meters 
3 1000 meters 

SixtPc-n (16) ch;.ir;ic:tc,rs, letters 
0r numbers, used to b<'ttc-r 
describe the landmark (site type) 
loci:ltcd by the entry. 

On,, ( l) nurnt,,,r us,•d when multiple 
c..:1n .. h; ~'lrc 1tecdL•d. 

Possible Entries 

BASAGHA 

AREA 

BASE 

BASN 
.BLDG 
BLUF 
BNCH 
HORE 
CREK 
DTCII 
n:LD 
FENC 
ISLE 
LAKE 
MAXP 

PENI 
PIT 
PLUG 
POND 
PPLT 
ROAD 
RR 
RVER 
SILO 
SMPT 
STRM 
STWA 
SURF 
SURW 
TANK 
TWER 
WJ\SS 
WASW 
WELL 

(area of land portion of 
a site) 
(basjc map of installation 
boundaries and landmarks) 
(basin) 
(building) 
(bluff) 
(site b~nchmark) 
(borehok) 
(creek) 
(ditch, drainage) 
(field) 
(fence) 
(island) 

(maximum X and Y of 
installation) 
(peninsula) 
(pit-tree, spade) 
(shovel sample) 

(pilot plant) 

(r.iilroad) 
(river) 

(sample point) 
(stream) 
(standing water) 
(surface-general) 
(surface-water) 
(storage tank) 
(tower) 
(solid waste) 
(waste water) 

60001 thru S0999 
S1000 thru Sl999 

00000 thru 99999 

SO thru S9 or MO thru M9 

l thru 9 



Site ID{a) 

S0019 

S0020 

S0021 

S0022 

S0023 

S0024 

S0025 

S0026 

S0027 

S0028 

S0029 

S0030 

S0031 

S0032 

S0033 

S0034 

S0035 

S0036 

S0037 

NOTES: (a) 

Description 

North of and downgrade from the Oleum plant, 
stressed. 

West side of burning area off wast'e powder 
pads 1 and 2, not cited. 

East side of burning area next to debagger pit 2 
and wet plate burner, not cited. 

Rocket ditch, east drainage, low area, stressed. 

East-central ar·ea of plant on high ground, BKG, 
healthy. 

West of Oleum plant, sulfur pad runoff, not cited. 

Northwest corner of plant, fishing area, moisture 
stress. 

North-central part of plant, stress from wind 
exposure. 

So~theast part of plant, north of settling ponds, 
high ground, BKG, healthy. 

Railroad tracks south of Oleum plant, drought 
stress. 

2,000 feet northeast of burning ground, moisture 
stress. 

Central part of plant, levee area, stress from 
uprooting. 

North part of plant west of water reservoirs, 
stress from exposure or air pollution. 

Northeast of plant, acid pond area, not cited. 

North-central part of plant, open field, BKG, 
healthy. 

North part of the plant, north of water reservoirs, 
BKG, healthy. 

North-central edge of plant, BKG, healthy. 

Central part of plant, BKG, healthy. 

Northeast of burning ground, healthy. 

L,,st ch;1r.-1.ct-cr to tlw riqht in the description field 
rc.,fcrs to the citc.1tion in the .infrared phuto
intcrpretation report. 



Detailed Map File Descriptions for Biology - Site IDs S0001 
through S0037 

Site ID(a) Description 

S000l 

S0002 

S0003 

S0004 

S000S 

S0006 

S0007 

S000B 

S0009 

S0010 

S0011 

S0012 

S0013 

S0014 

S0015 

S0016 

S0017 

S0018 

South side of settling ponds, inflow from process 
sewer, stressed. 

South side of settling ponds downgrade f:-:-om S000l, 
stressed. 

South side of settl"ing ponds downgrade from S0002, 
stressed. 

North side of settling ponds downgrade from S0001, 
stressed. 

North side of settling ponds, midway down group of 
of ponds, inf low from process sewer and rocket 
area drainage, stressed. 

Rocket ditch drainage just upgrade from S0005, 
stressed. 

Borrow pit downgrade from S0005, stressed. 

South side of settling ponds downgrade from S0003, 
stressed. 

North side of settling ponds at southeast corner 
of plant near outflow to Wiegands Bay, stressed. 

Nitro pond area; inflow to ponded area, stressed. 

Nitro pond area; ponded area itself, not cited. 

150 feet below process sewer outfall, not cited. 

500 feet below process sewer outfall, not cited. 

Rocket area ditch on north end, not cited. 

Rocket area ditch downgrade from S14 in bunker 
area, not cited. 

Deterrent burning pit, stressed. 

North central edge of plant, BKG, healthy. 

Old landfill east of the deterrent burning pit, 
stressc~d. 
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APPENDIX D 

INSTALLATION RESTORATION 
SAMPLING AND ANALYSIS 

ECOLOGICAL SURVEY-MONITORING PROGRAM 
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SI\Ml'l,I N1: /\NI> I\N/\1,V!: I:; 1-:COLO<:ICI\I, -::u11Vr•:Y - MONITORING PROGRJ\M 

Variable 

1.-4. Identification 
(Col. 1-7) 

5. Sample Data 
(Col. 8-12) 

6. Observer (OBS) 
(Col. 13-15) 

7. Site Type 
(Col. 16-19) 

Description 

Plant/File 

5 digit Julian date sample 
is taken. 

3 letter initials of 
indivi<lual responsible 
for s..impling. 

4 characters: 

A. General /\,ca - 1 letter 
used to indicate the 
stratum from which data 
was collected. 

B. Habitat - 2 or 3 letter 
code describing the 
dominant habitation 
characteristic 

Possible Entries 

BASAEMP 

79274 thru 79365 
80001 thru 80090 

AAA-ZZZ 

A-Z 
NOTE: Enter X if not applicable 

Field Areas 

BF (bare field) 
CF (corn field) 
SF (sorghum field) 
WF (wheat field) 
OF (other field crop) 
CR (commercial/residents area) 
IA (industrial areal 
PL (planted lawn) 

Prairie Vegetation Areas 

BG (blue gramma) 
CW (crested wheat) 
NT (needle-&-thread) 
RT (red threcawn) 
SO (sand dropseed) 
WT (weedy type) 
WW (western wheat) 

Wet Areas 

CC (creek or canal) 
LK (lake) 
MT (marshy type) 
PD (pond) 

Woodland Vegetation Area 

CD (coniferous - deciduous 
woodland) 

CN (coniferous woodland) 
DW (deciduous woodland) 
LT (locust thicket) 

Combination Areas (XX Selected 
from Above List) 

UXX (shrubs w/xxJ 
CXX (coniferous woodland sur

rounded by XX) 
DXX (deciduous woodland surrounded 

by XX) 
EXX ((·un1 f, .. •rous-J.t!ciduous woo<llanJ 

eurrounded by XX) 
LXX (locust thicket surrounded by 

xx) 
Nxx (J or lcs9 conifcruus trees 

w/xx) 
Pxx (prairie dog town w/xx) 
Rxx (rabbitbrush w/xx) 
Sxx (sag0brush w/xx) 
Txx (J ur less deciduous trees 

w/xx) 
Yxx (yucca w/xx) 



1 
i 
i' 
I 

SAMPLING AND. ANALYSIS ECOLOGICAL SURVEY - MONITORING PROGRAM 
(Continued) 

Variable 

8. Sampling Point 

9. Taxon (TX) 
(Col. 30) 

10. Genus 
(Col. 31-33) 

11. Species 
(Col. 34-36) 

12. Taxon Level (TL) 
(Col. 37) 

13. Age (AG) 
(Col. 38) 

14. ECTO (EC) 
(Col. 39) 

15. Condition (C) 
(Col. 40) 

16. Planl Type (PT) 
(Col. 41) 

Description 

Biology 

1 lett~r dcsign~tion for 
Taxon lhat contains the 
observed organism (animals 
only) 

3 letters denoting the genus. 
Refer.lo species note below. 

3 letters denoting the 
species. 
NOTE: If a Genus and/or 
species is not identified 
at the time of sampling, 
then enter a 3 digit random 
number for each entry that 
is unknown. These 3 digit 
numbers will be used to find 
a specific unknown entry 
should the Genus and/or 
Species become known at a 
later date. 

1 letter abbreviation indi
cating the taxon level to 
which a 3 letter entry in 
the species column refers. 
When the genus and species 
is indicated in the Species 
column. Taxon column will 
be blank. 

l letter abbreviation 
indicating the relative age 
of the animal specimen. 

1 letter abbreviation de
noting the relative number of 
ectopar~sitcs obtained from a 
bird or mammal specimen 
(animal only). 

l digi\ number denoting the 
condition or the plant or 
animal specimen. 

1 digit number denoting the 
type of plant the specimen 
is (plants only). 

Possible Entries 

SOOOl thru S0999 

A (amphibian) 
B (bird) 
F (fish) 

·1 (invertebrate) 
M (mammal) 
R (reptile) 
P (plant) 

See Appendix A 

Temporary species code used until 
proper identification. 

See Appendix A 

F (family) 
0 (order) 
C (class) 
BLANK 

J (juvenile) 
A (adult) 
BLANK (if plant) 

N (none) 
F (few) 
M (many) 
BLAN:.< : if plant) 

1 (normal) 
2 (stunted) 
3 (wilted [plants only)) 
4 (robust (plants only)) 
5 (sick (animals only)) 
6 (d.-ad) 
7 (unknown) 

1 (annual) 
2 (biannual) 
3 (perennial) 
4 (aquatic) 
5 (1111:-: of aunual and pcr,·nni.ll) 
BLANK (for animals) 



• SAMPJ.INC AND ANALYSIS t:COLOCICAI, i;URVEY - MONITORING PROGRAM 
(Continued) 

Variable 

17. Phenology (PH) 
(Col. 42) 

18, Color 
(Col. 43-45) 

19. Depth 
(Col. 46-49) 

20. Area/Volume 
(Col. 50-55) 

21. NR Spec 
(Col. 56-58) 

22. Weight 
(Col. 59-62) 

23. Tissue 
(Col. 63-65) 

Description 

2 diglt numher dcnotlng the 
phenoJoqy of the plant spe
cimnn (~lants only). 

3 digits indicating the 
color of a plant specimen 
(plants only). 

4 numeric or alpha-numeric 
characters denoting the 
depth of the sample. The 
4 digits will indicate the 
averaye depth, in centi
meters, at which the sample 
was obtained. In the case 
of root samples, alphabetic 
X (in position 49) will 
denote the roots emerged 
from the soil plug at the 
depth, in centimeters, indi
cated by the first 3 numeric 
digits. 

6 digits-indicating the 
volume in cubic centimeters 
or 5 digits followed by 
alphabetic A indicating the 
area in square centimeters 
of the space sampled. 

3 digit number indicating 
the number of specimens 
making u~ the sample. 

4 digit number indicating 
the we~ght (in grams) of 
the sample preparation. 

3 character field used to 
denote the type of plant 
or animal tissue the sample 
contains. 

Possible Entries 

1 (first visible growth) 
2 (fir5t l0avcs fully expanded) 
l (floral buds developing) 
4 (mature floral buds or open 

flowers) 
5 (green or ripe fruit) 
6 (dispensing seeds) 
7 (brginning dormancy) 
8 (fall growth (winter annuals]) 
9 (winter dormancy) 
0 (standing dpad) 
BLANK 

See appendix for codes 
BLANK (for animals) 
See Appendix C 

0001 thru 9999 
OOlX thru OOOX 
BLANK 

00001A thru OOOOOA 
000001 thru 999999 

001 thru 999 

0001 thru 9999 

BFA (beak) 
DEF (beak and feet [includinq 

legs]) 
BLO (blood) 
BOF (body fat) 
BRA (brain) 
FI\T (visceral and body fat) 
FEIi (ft--athers) 
FE!:: (fef't) 
FIL (filet) 
FLO (flowers) 
FRU (fruit) 
t'IIIJ (fPrnurs and humeri) 
HJ\ r (h,1 i r) 
IIEI\ (heart) 
IIXI\ ( IH•xane-,,cetonc rinse f 50% J ) 
INT {iJ,tt.,rn~1l or~j.1r,s lh,•.-1rt, 

liv~r, lur,ys~ spl~l?ll and 
kidneys]) 

KIO (kidney) 
LEI\ (leaves) 
LtG (h•gs) 



Sampling 
Area(a} 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

TABLE H-1 

SUMMARY OF VEGETATION SAMPLING 

Corresponding 
IR Site No. 

None 

1,2 

None 

3,4,5,6 

12.1 

9.2 

14 

14.1 

13.4 

24 .1 

None 

26.1 

27C.2 

27C.4 

27D.l 

21.4 

21.l 

29.5 

None 

None 

20.2 

29 

19 

IR 
Citation 

None 

Stressed 

None 

Stressed 

Stressed 

Healthy 

None 

Healthy 

Healthy 

Stress from 
uprooting 

None 

Stressed 

Stressed 

Stress from 
wind 

Stressed 

Drought stress 

Healthy 

Stressed 

None 

None 

Stress from 
air pollution 
or exposure 

Treatment outfall ditch 

Settling ponds/treatment 
outfall ditch 

Rocket ditch 

Settling ponns/rocket 
ditch 

Rocket ditch 

No probable stress-BKG 

Burning ground 

NE of brng. grd.-BKG 

BKG near center of site 

Made land-uprooting on 
levee 

Higher ground near center 
of site-BKG 

Nitro pond 

Deterrent burning pit 

Wind stress 

Old landfill 

Drought stress 

BKG 

Downgrade from oleum 
plant 

Oleum plant pad runoff 

Downgrade from acid pond 

HcQlthy No probable stress 

Moisture Moisure stress 
stress-drowned 
trees 

NOTES: (a)For sampling areas refer to Figure 3-6. 



ANALYTICAL DATA 

SUMMARIZED BY SITE TYPE 
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1674 
16 '4 

1674 
lbl4 
l6l4 
lo/4 
16'l4 

11", ·1 
1 .:, . .' ,; 

!C'-1 

l 6/-1 
lc-~·4 

1-~ 0 4 

l ,:-. :1 

J.:.• ·., 
le 

1 l, :- " 
t;. 1 
J.· 
!,·. ·1 

j.'. 

),. 

u. 
t ~. ., 

SAMPLING 
I•A TE 

80051 
60051 
30051 
eoo:::1 
80051 

S00:51 
80183 
80183 
80183 
80183 

80183 
8 1) 1 t33 
80183 
8S:183 
80183 

8;) 18.l 
80183 
80183 
801"!3 
t:O 1 d f. 

~JOl.'3:!, 
80183 
8018.3 
8•)18.:C, 

1:10183 

:::,,)1 S 

8018 
f:018 
.~018 
8018 

8018 
8018 
8v1tl 
f;l)t8 
tel018 

:~·,)tu:: 
:;! 1.: if;-~ 
f;l)t::,:J 

<.:·.1 l f: ~ 
;;,} l f: f 

:,,_,1;:' 

:,:<01'• 
;.:0 ! t.~ 
8018 
f:OH•; 

At/;,L 'fSIS 
{IATE 

80084 
80056 
80056 
60084 
80C84 

8005"? 
so~:?s 
80197 
80225 
80197 

80197 
80197 
801 ~-7 

80197 
80197 

801'i'7 
80:?2~~ 
80197 
8•)197 
_:·)h'l 

80197 
802~5 
80197 
801¥7 
b 1):?25 

t'◊-' .. -~~. 
~>) l :; 7 
8 1): (,• 7 
8 1) 1 c,:· ·~ 

8•:•1 Y 7 

80:,:2•)0 
801 Ci? 

80197 
f.: 1)2:·:5 
801 '?.2 

8019.: 
80?~~ 
80197 
30197 
~')1?7 

(1"' • 

l :~ -~"', 
'J :.:-~~~ 

(•I 97 
0:~=-~ 

F'ARAMETER 
TFST N'AME 

AL 
N02 
NOJ 
pn 

SN 

S04 
A~ 
ALDRN 
AS 
f"(~016 

re~ 21 
r-c~ 32 
PCB 4~ 
f·CB 48 
f"CE< 54 

f·CB:260 
E<E 
AE<HC 
BFHC 
t1E<lfC 

CCL4 
u, 
CHCL3 
CLDAN 
,.·R 

(UlCT 
f1Lfrf-:N 
HH:F:ri 
hfr:SLF 
u,w;LF 

HGlOT 
•lf'CL 
!.itJ 
~ J ! 
tJIJ.: 

NtJ~ 

r·1 
r·r 11r,1.1 
' 1 ·11(:E. 
r·t·;1[1: 

I 
'·[ 

IL 
'. (f•HErl 
;·r, 

PAGE: 1 

RESULTS 
FOOL MNTSA l•F UNIT ACRf PREC 
----------~--- ··--=-c-----:--=•--s= 

LT 

LT 

Ll 
I. T 

LT 
L T 

Ll 
Ll 
L T 
L1 
LT 

LT 
l l 
l.f 
L; 
L i 

L1 
LI 
L : 
L l 
LT 

L T 
l 1 
Ll 
Ll 

Ll 
Ll 

L ' 

L • 

L' 

L T 
l: 

2,500 t03 UGL 
2,500 -01 MGL 
t.600 ,01 MGL 
9,600 •:o UGL 
1.aoo •01 UGL 

t.4:0 t0: MGL 
J.000 •00 UGL 
3,300 UGL 
o,000 +00 UGL 
!,100 •00 UGL 

3,000 ~ 0 
2-400 -+ 0 
1,30~ t 0 
7,000 l 
2-400 t 0 

2.300 +00 
4,700 +01 
1,700 -01 
3,500 -02 
2.0(1<• 1

).~ 

3,000 ·01 
1,000 i00 
2,300 +00 
1,100 -01 
4.000 +00 

J.4O0 r•~l 
1,60( -~l 
3.000 
2.500 v2 
6,400 0: 

5. 00C -i:• 1 
1,:2•)~• -•~•1 

UGL 
UGL 
UGL 
UGL 
UGL 

UGL 
UGL 
UGL 
UGL 
I.IGL 

LIGL 
UGL 
UGL 
UGL 
UGL 

U•,L 
LIGL 
UGL 
iJGL 
UGL 

UGL 
UGL 

o • 7 0 - · ·: UL;L 
l, 3 <: • ,,.J IIGl. 
. ', ~- •) ·· • :• I MGL 

8.lc- 1.' ~··0 nGL 
l, 70(, i ,,,,i UGL. 

6. 3 1J\. ► IJGL 
1.; •.'•:O !l LIGL 
-.) • 2,)1) ,;,:• UGL 

:., • ·~·t'• .. IIGl 
2. ()ii•~· • · ·•.J UGL 
·1. 0•,0 ,,, .. , IJL;l 
8, 90<, + 0•) UC•L 
5. 50C• -t-r11 IJGL 

-10 
-v.4 

42 

-5.2 

2 
8 

2 

29 
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IDCNTIF:~~•rON 

51102 
~~o 
1 l ,,:, 

110 
11 C• 

Sl 104 
0,l1C•4 

1104 
1104 
11 C· 4 

51104 
S 11 ,;4 
S1104 
~-1104 
S111)4 

1 J 04 
l I 04 
1] ( 1 4 

111)4 
1 ;•· .. i 

: ~ 04 
1104 
11(>4 
1104 
1104 

' 1 l 04 
11 •)4 
1 ! (, ; 

11 "-1 
s ~ 11:.,4 

: l 0)4 
1 l(H•. 

1 J ()4 

1 ' •~· .t.! 
11 ') 4 

SJ 1 ~••I 
;-: 1 I (J.:1 

:.-1 l ,_,. .1 

7".: ,ri.J 
. ~- ! I . .C 

I:. . : (:4 
1 ] (, ,l 

11,-.1 
1;0~ 

··:; ·•·1 

- -
f<,;L,GEF: AAF· - CHEMICAL ANALYSIS RESULTS !IY Sil£ IDENTIFICATION 

·=·•·"•f ·! •. E 
NUH[f; 

AU06o 
A1) 1.07 

A·~,)67 

A~Oo7 
A0•_Q~ 

t-1(,r";•_· ~: 

hl -~q,2 

A(=•)02 
AC•v 1• :-' 

AOO1:,? 

f-11~•··,.~ .. ;_; 

A0•~ ~ 8 
A0 1 Jt.~i 
AOOi ,J 
A1)0: .. ::.1 

AO .',8 
AO •,t1 

(10• -'..8 
ti(·•).·.r.3 

t:.,_,·,,:-~: 

A01:.:. .. fJ 
p,r_,.,:,6::: 
;.,oo ... -:.8 
(.0(•(.8 
A0(J{.l3 

(10(-~.:~ 
,;( 
~(•0:R 
A-~0~8 
~')008 

h·'.'i<•,.~: 
:~-, 1_,..:_ ,.::. 

A'.'1•.•.· 
;. 
h(1•. 1 ·,: ••• 

t,, 
;.1, ,,_. :· 

' ' . ~ 

.:1·.· 
t-1 ,, .. 
A· 

S,,,.PLE 
J:Cf•TH 

16:'4 
35Ce 
3~86 
3586 
2283 

2:•t:? 
228.:'. 
2283 
228~ 
2283 

2543 
:?543 
2543 
:!543 
:!5•l::Z: 

254 
254 
254 
254 
,:,~· .1 :-. 

:~ .. 43 
2543 
2543 
2:',43 
254 { 

2~43 
254: 
2543 
2~4~ 
:54_: 

:?~•-• ~ 
:··~:,It J 
.:-.t•;., !, 

::~,4 0 
:"-4:', 

:_!~_,-l .) 

:•~,-1.•. 
-.i- •l •: 

:•'_1 .t '· 

•;.1_ 

:!':..; ➔ .... 
..-:~-1 '. 
___ _..., · . 
• ?r,t\ I_ 

SAMF'L I PG 
DATE 

:;:::;:::::-:==;;; 

80183 
80182 
80182 
80182 
80051 

80051 
80051 
80051 
80051 
80051 

80183 
80183 
80183 
£:0183 
80183 

80183 
80183 
801(<3 
80183 
t-~t) 1 R~ 

80133 
80183 
80183 
80183 
E:018:' 

80183 
S0183 
80183 
30183 
80183 

80183 
8018.3 
8(•1 :::3 
80133 
f::01.:.::J 

:'H)lu.3 
t~018:1, 
801 :~:. 
:::(•1 ?.' 
8·:1 '. ... 

t1-: 1 i>. ·, 
8vt. 
e.01 
801 
80] 

ANALYSIS f·A AMETER 
[!AT[ TE 1 tJAME 

;;;====::.== == ====== 

80197 24[•NT 
80192 N02 
80192 Nl)3 
80197 24NH 
80084 AL 

80056 N02 
800~6 N03 
80084 n, 
8008·1 SN 
800~1" S04 

8•)~'25 AG 
80\07 ALDRN 
80~:!5 A'° 
8G·197 f·CB016 
80197 FCB221 

80197 f·C [~232 
80197 F·CE:242 
80197 r·cB248 
80197 fCI::·54 
:301°·, r·r F< .: ~-0 

802:::?5 u: 
80197 Af:HC 
80197 BBHC 
8019·, [•HIC 
8 1) 1? 7 CCL4 

80~25 Cl• 
30197 CHCL3 
80197 Cl.VAN 
802:}5 Cf.: 
8022~ CUl LIT 

80197 [ll.[11-.N 

eo 1 r· [IJ[•RN 
801?7' .,rw3LF 
80197 [:(.NSLF 
(: 1)~00 HI~ TOT 

8' • .)19"1 HI r;L 
8()107 L Ill 
8•)2:'~1 tJI 

.~1)! ·;,·., ;·~·:• r,[, 
". ·, 1 ,:, ~ ' ·tit,[ 

e,·,1 •-1 • ; ~ I [ I j 

~.:1):-•:~ 

s,:<·:· [ 

802 .. '. 
8()1 ·:; 1 F·H[I! 

PAGE: 2 

RESULTS 
BOOL MNTSA r,r UNIT ACRY PREC 
===~~=======~· ==::================= 

LT 1,300 UGL 
LT :?.500 1 MGL 

3,320 + ,:, MGL -:?.1 36 
LT 1. 3 1)0 - 1 UGL 

4,000 • 2 UGL 

LT 2.500 ,) t MGL 
J,400 t ·lv MGL -2.2 40 

LT 1,700 +1),) UGL 
LT 1.000 +01 UGL 

9,200 +01 MGL 27 3 

LT 3,000 +•)1) UGL 
LT 3,300 -,)::. UGL 
LT 6. ,)00 +·)•.) UGL 
Lf 1,100 -t :,o UGL 
L1 3.000 +Of) UGL 

LT 2,400 +00 l:GL 
LT 1,300 ~ ,:,o IJGL 
l T 7,000 - ') 1 UGL 
Ll ~.400 UGL 
LT :.:..::oo !_IGL 

LT 4,700 •<)I L1GL 
LT 1,700 . ·) l UGL 
LT 3,500 -(·:2 UGL 

b,900 -!). UGL 
LT 3.000 ··t) 1 UGL 

LT 1.000 + r,,.~- UGL 
LT 2. 30,:, ➔ qr, UGL 
LT 1, l Q1j . (, l UGL 
L T 4. 001) 1 ')(, UGL 

l, 000 ~ j.' j IJGL 

L l 1,600 -·(Ji IJGL 
LI 3,000 UGL 
' T L• ::. • ~t)(,, UC•L 
Ll ,., • 4')(; UGL 
LI 5.0•J<) - ._, t UGL 

L ·, t. :·oo ,, l UGL 
L 1 '.:. 80,) .' I_IC,L 
11 8,00•_• ' ') UGL 
t.: c-,300 UGL 
~1 I , 1 ,: .. , - . I IJGL 

L r 9. _.,_ .. :• lt.,L 

L: 6. 00•• ,. ' I ·t.'l. 

Ir 2,000 + ,·,,' UGL 
1, 0(,,) UGL 

l l [l,'-/00 1 )t' UGL 
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SPF 
1 :•EtJT ff Jr ;,1 IOI< 

c:-11◊4 
S11◊4 

S !.1(•'.5 
S1105 
Sl 10'.:, 

Sl 1 Ol., 

S110o 
:.01107 
S1107 
Sl 107 

SllO 
Sll◊ 

Sl 1 lj 
Sl 10 
S110 

51107 
Stl07 
SllO;' 
s11,,:· 
•C, 11 C, •.. 

51107 
S1107 
~;110 
St 1C• 
Sll◊ 

Sl 10:· 
Sl 1 o·; 
Sl 1 ·'. ,· 
'-) l l 1~i:· 
\. 11 vi 

110: 
1!0' 
1\~ 

'~11 1J 
S110, 

Sl lO . 
,::, ~ 1 (, -. 

~- ~ : :, 
·:.! 10-
~>l J,:' 

I IV' 
•~ 1 1 I) I 

11 (,'/ 
1 j ,) :· 

11 r:, I 
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Bi:.~GER AAP · CHEMICAL ANALYSIS RESULTS BY SITE IDENTIFICATION 

St,t·ft.E 
Nllr f:Ef.: 

A0C ~-8 
A(',:.:.,E: 
p_,-.,· 

Ar~, :.:: 
A·>. 

A( ~-t,'7' 
t,0,-·t ·-/ 
f-,,: ~")~~ 
,=..t.t'...,11""3 

HI:•~-(',.] 

f.i1..,,,_.0:. 
hi.p,•~•3 
At..,·1_,_,.3 
/.,r~tlj.::_,"!., 

A00,,3 

AOC~ 
A006 
A006 
A00~ 
A0 1:,'. 

AOu·.2 
A0C•:.:!, 

A(•·~····!. 
Ail,,.,._.::. 
A'~"-'•'•3 

A•.;•,.::: 
,~(}IJ,' !, 

A1~•,··i• 3 
tltH•~-. 3 
i=1•J·J.~, _:, 

A(,i;,· 3 

A·,·"·. 3 
r,•_, ·'· : 
,11" ' ... ~ 

,:v· .. , ~ 

ti',,. 

;.,-

1'i•' 

(\•,·•.' 

A•, 
r,, ....... 
h•·•" 
~.,,.. 

SAMPLE 
[lff'TH 

:2543 
254:~ 
32(,J 
3:;::~5 
3~l-S 

40 '2 
40 
14 3 
14 3 
14 3 

14~<0 
14~,,: 
14'.•3 
19~6 
1936 

1936 
193t-
193{, 
19 _\.~ 
19:-6 

19 .•, 
1 'l 6 
19 6 
1 S' 6 
19 t, 

10•, 
19 6 

19 0 

19 6 
1~ 

19 ~ .. 
1 ·;. c, 
19 
1 s· ,_. 
p 

1 ·s• ... '.· 
1 'i 
1 s· 
1 <, 
1 ,. 

1, _'..· 
1? './. 
li' ;.,. 
I . ., ;,, 

1 'I 

SAMPLING 
[!ATE 

80183 
80183 
80184 
80184 
2-0184 

80133 
80183 
80056 
80056 
80056 

80O5t, 
t,OC56 
80056 
80184 
80184 

80184 
80184 
80184 
80184 
R0184 

80184 
80184 
801 :34 
80184 
80184 

f:0184 
GC1B4 
80184 
80184 
80184 

80184 
80184 
801"4 
C~Jl,]-1 
80184 

80184 
t:Ot :-::,, 
8• • .ll t:,~ 
80 l < I 
301c:,1 

>:.:018~ 
80184 
801':M 
8018'1 
80184 

ANALYSIS 
[!ATE' 

80225 
80197 
80192 
001 ·,2 
2-0197 

80192 
80192 
30086 
80060 
80C•t.O 

80088 
800£:o 
80()';9 
80225 
80197 

80225 
80197 
80197 
8•2· 197 
8·,tYl 

80197 
80197 
8•)197 
80225 
80197 

80197 
80197 
8019~ 
80275 
80197 

801 , 
so:) 5 
80~ s 
801 
801 7 

G0197 
8019, 
80200 
so1°
c0197 

~:o:':.>~ 
801?:: 
8019:! 
802 ... ~! 
B0197 

f·l:.F:AMETEf.: 
TEST NAME 

ZN 
'24NH 
NO::' 
N03 
24flNT 

NO:? 
N03 
AL 
N02 
N03 

f'f< 
Sil 
504 
AG 
,~LDRN 

AS 
PCB016 
f'CB::?21 
PCB~32 
PCB::?42 

f•CB 48 
f'CB 54 
F'C[< 60 
P.E 
Al:<HC 

f:f:HC 
[IBflC 
•:"Cl.4 
cc, 
CHCL3 

LU•AN 
CR 
CIJTOT 
[IL~tf\;4 
EIJ,•RfJ 

,,frlSL.F 
1.<Fr,· .. u 
HF I (1T 

Hf'l'l. 
l ltJ 

Ni 

NI.,:~ 
NO, 
1·1 
H·[1f1f1 

f'AGE: 3 

~ESULTS 
BOOL MNTSA f)P UNIT ACRY PREC 
~=~~~~===~~~~~=-~======•=====:===== 

7,800 t01 UGL 
LT 1,30C- - •) 1 UGL 
LT 2.500 ~ '.) .4 MGL 

2.480 + o,:, MGL -1,6 48 
LT 1,300 -01 UGL 

LT 2.500 -f• I MGL 
1,970 1 ,)() MGL -1,3 60 

LT 3,000 +02 UGL 
LT 2.5,Jo ·01 MGL 

6,000 -01 MGL -,38 20 

7. 70<) +0v UGL -0,3 10 
LT 1,800 +01 UGL 

1,600 +'•l MGL s.o 16 
LT 3,000 +•,·0 UGL 
LT 3,300 ... ',:-! UGL 

LT 6,000 +00 UGL 
LT 1,100 +vo UGL 
LT 3, 00•) 1 lj() UGL 
Ll 2,400 +1:,0 UGL 
Ll 1, 30(• + 1).') UGL 

LT 7,000 -01 UGL 
LT 2,400 t•10 UGL 
LT 2,300 + ·)0 UGL 
LT 4,700 +01 UGL 
LT 1. ·.,1)() -C•l UGL 

Li 3.~0•J -02 UGL 
LT 2,600 .. (:_;2_ UGL 
L: 3,000 -•.11 UGL 
LT l, 00(, , (,1) UGL 
LT ~. J'.1•J if;(• UGL 

LT 1, l<'v -".· 1 UGL 
Ll 4,000 ➔ •) ◄) UGL 

1 • (,o, .. -+ '} 1 IJGL 
LT 1 , t,r1(• 01 IJGL 
LT 3. liOO . •J2 UGL 

L 1 :'. 50,~ ·, ~· u,:.;L 
L T I,, 400 1) -~ LIGL 
Li ~.(\(,(., . , .. 1 UGL 
L 1 1.::0,:, 'J l UGL 
L 1 :!.SVV UGL 

Lr 8,000 -t- C '\.I IJGL 
LT ~.c.:.oo - •) l MGL 

4,300 -01 M(,L -2.e. 55 
Ll 1 , 7•)() 1·.1•: UGL 
LT ~. 301) . ').: UL;L 
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SI 1 ~~ 
I fl[ rn If !" i: t'>i l Crl 

1) )7 
'107 
11:>7 
1 l 07 
11 0 J 

'3110 
S, 10 
SllO 
S1108 
Sll08 

51108 
S 11 <)8 
Sl I 08 
S1103 
S 11 \;;:! 

SllO 
Sll◊ 
~11~>. 
£110~ 
Sl10~ 

S 11 ·')~-: 
s110~: 
~:1: •)8 
S1108 
~-1 lOt 

11 •.) 
l 10 
11 v 
l l ·.' 
l 10 

~:1108 
Sl: ,.)f:: 
··.1 :-:" 
~. 1 r-.....,, 
;:,, • ✓ 

~ .. 1 ; 0·-, 

<.; 10'? 
~ : '! 1~<~ 
~ ; l .. .,.c, 

;. 1 : ~)•':;I 

~-1 l J'J 

r 11 o·;; 
S ii 11 
SI I 11 
Sl 111 
SI l J 1 

- -· 
BAD~ER AAP - CHEMICAL ANALYSIS RESULTS BY SITE IDENTIFICATION 

SAf1f LC 
fJ!Jt",;t f• 

A00l~ 
AOO! 
A0~~ 
~00< 
f-10•~.~·-

AC«:.-, '· 
Af:(l_t..,.'5 
A00('. { 
AOr_~\.J•l 
A•?t.u14 

rioo 1~1.; 
AOO•i-1 
A00<.'4 
A(;•)<}•l 

AOS:·-'A 

Aoc,. 4 
A00'.4 
Av,;, -1 
~r),·,.- .• i 

,")1),1 ,:. ~ 

A0Co4 
AOC•4 
AOU~4 
A0064 
AOu,.4 

{100-',4 

~'j0~-4 
AO~o4 
A0\~-'4 
~)0l~ 

A•)• ,,.4 
,;(11•',-l 

,!.•~ ·J'· -; 

t.t',,_ ',•' 
i;c .. ·,. ,.·_, 

A·•·" 
A:,,, 

,."'It,,,.,,', 

(,, '' 
/\'.I•' 

h·>· 
{1(_, 

t,o, 
r,, , 
f, I 

SAMF·L, 
I•Ef·JH 

1936 
1936 
1Y3e 
1936 
1936 

1936 
1 'i'3c, 
1936 

57'3 
5.'5 

57~, 
575 
575 
886 

88,;. 
886 
88f. 
88t, 
88,. 

886 
88(, 
c'86 
886 
886 

rJ:;?.:, 
88,:. 
8Co 
CE<, 
88{. 

8t;t, 
886 

~(..':,(i 

~f.~U 
2c~;,_, 

'.:'.l_.'",(l 

• ',!, ~' '.,, 

.,','.,· 
:2'7''·1 

• ·~-•. I 

---~·.-
..!41 I 
.:4 I 1 
24 1 , 
;•.lJ I 

SAMf•LING 
DATE 

--------
80184 
8()184 
8-:>184 
80184 
80184 

80184 
80184 
80184 
80056 
800':,6 

800!:.i6 
S•J056 
80056 
80056 
80184 

80184 
80184 
80184 
80184 
80184 

80184 
80184 
(;i)te4 

80184 
80184 

8C<HJ4 
801(;4 
8018•1 
80184 
80184 

80184 
8(>184 
8•)f)5~ 

80057 
8•J057 

8?05:1 

s,.10:::,7 
800~~ . 
:c:-)lW':. 
:J J 1 t=;~_; 

8018~, 
80058 
80058 
80058 
200~,,1 

ii14ALYSI$ PARAMETER 
ItATE TEST rJAME 

---·----- ===-::;;::::::= 

80197 f'F•I•ItE 
80197 F'F'lt[tT 
8,)2::5 Sf: 
80~:'.5 '.:,E 
80~25 TL 

80197 FF·HEN 
8012~· ZN 
80197 24[ttH 
80084 :1L 
800<-0 NO:" 

80000 ~J;)_!. 

SC·Oi:8 F'I-: 
80084 SrJ 
80059 5,:;4 
,~0~25 AG 

60225 AS 
802:>5 [<E 
80197 CCL4 
30~"'1:,r er, 
80177 Cllf L 3 

802:!~ CF: 
802~5 CUTOT 
802~5 HGlOT 
eo22s NI 
801>'.: r;o.:, 

B0!9:: N(•3 
8)225 f·f: 
8022~ Sf: 
8022:.:, ~:r 
80:.:::s lL 

602:'~ ZN 
80197 2:,fttn 
BON:4 Al 
80060 tW2 
80060 No·;: 

80084 F'f'. 
80084 .·.t, 

80()'./I £',f_.' 
soi·~·, ((~ 4 
8('.•197 I_>!( l. _'., 

80197 ~•-1:,uT 
8 1)034 ,,L 
8QO~O tJU 
80\llJ> t.iU 

fl/)060 ,-J!_I 
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f.E'3ULTS 
BOOL MIITSA E ·.: UNIT ACRY f'REC 
::::~~========~~======c==~=====:•& 

LT 1, 100 
LT 9,200 
LT o,000 
LT 2,000 
LT 3,000 

LT P..900 
3,300 

LT 1.300 
LT 3,000 
LT :.500 

LT 3, o'~'\.) 
L; 1,700 
LT l. 800 

1. S60 
LT 3.000 

LT b,000 
LT 4.700 
LT 3,000 
LT 1,000 
LT ::.300 

LT 4,000 
7,000 

LT s.ooo 
LT E:.coo 

3. c,(,10 

4,000 
LT 1,700 
LT 6,00•) 
LT 2,000 
LT 3,000 

6,900 
LT 1,300 
Ll 3, 00(• 
LT .::.~oo 

, .. ooo 

L T 1. 700 
I I 1. 8•.Jf) 

:-". ::~0(, 

l l ~. o,_,rJ 
Ll 2, .1-.:,v 

LT 1 •. .")(, 
L ! 3,000 
LT 2.500 
LT 2,c-00 

/,000 

- 1 
- .: 
+ '·' ... '- ,) 

,f 'J' 

'f ',(, 

+ ·.• i 

H2 
-•:•1 

-,,- i. 

, -~· '} 

T \* 1 

t . (, 

+ ·,1; 
+1) l 

-·'.·1 

+ •.·0 
1 .•C• 
-•'! 
+·,.,' :, 

- ; l 

-"l 

,. .. '· 
+1: ·.• 
~ ·.ir.1 

f fJ 1 
-·)1 
j .- -

- '.' 1 
f •:•l) 

+ .''' 
,, I 

1 )' 

+' 
_,_,: 

_,,,. 

UGL 
UGL 
UGL 
UGL 
UGL 

UGL 
UGL 
UGL 
UGL 
MGL 

MGL 
UGL 
UGL 
MGL 
UGL 

UGL 
UGL 
IJGL 
UGL 
UGL 

UGL 
UGL 
UGL 
UGL 
MGL 

MGL 
UGL 
UGL 
UGL 
UGL 

UGL 
U1,L 
UGL 
MGL 
MGL 

UC•i... 
UGL 
MGL 
UGL. 
UGL 

Ubl. 
UGL 
MGL 
MGL 
MGL 

46 

-0.2 

-2,6 

-4 

e 

-.so 

2 

34 

C3 

C2 

9 

16 
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BADGER AAP - CHEMICAL ANALfSIS RESULTS BY SITE IDENTIFICATION 

S,',rsr-l.E 
NLw.~:LR 

(1·~··.108 
;,,:,.-00 
.~ .. )•",,)3 

Ao'.""•' ::,:3 
A•"·.,_..l.:j 

(\(" ,,.,t, 
A(;r.1/Jb 

H•) 1,•'t, 
A•J(J06 
A(f'"H)(., 

A<" ,,'>f, 
AV•'.,'.; 
AO= ' .. S 
,.-,r; -~~~• 

A•)-~,)7 

f:.1()'_•07 

A(·,,,,)7 
A,_:11_) • ., 

f.,1;,.•1)/ 

t,•.,<•-j".' 

AO•;C7 
AOu09 
~00\)9 
A~l-~9 
A0 ,.9 

t, ,.)•·,r,·/ 
t·,1~1,, \ 19 

A,,1,' __ ,11 

t1•;' ·'.:iO 
(1tJ('J•:j 

(.;,,"ji)cJo 

~- ,, ( ~-- (.• 

A(,••':,0 
(l•_· .. ,r,o 
h•:.,,:r·10 

,;!'.' • ,,) 

·,•:•·'_,1_, 

·r_, 
t". ~- ' : . J 

: (' 
{,, ,rJ 

:0 ., 

SAMf·L.( 
[1£T·l•i 

41 l 
411 
411 
411 
7(•9 

l ~•t: 1 
1981 
19::· 1 
l9fl 
19::C:1 

]981 

1 7•)C 
l 70:'! 
1708 
~74:' 

2747 
274 / 
2747 
~74~' 
:-4. 

274 7 

~7~9 
~709 
27°q 
27'•'r,, 

·/ :~1_ ,·;, 
:;:,Q·.t 
:i:j_·] 

13 ... 1 
"'J' ,. 
-•.,.J .... J. 

~3~)1 
J3?l 
1J~l 
Jj_l 

3321 

·;.~ l 
3: · ~ 
·'• I 
1:--'' 
l 

JI. 

31.: 
.)1.· 

J .' 

SAMF'LING 
{lATE 

80058 
80058 
80058 
8~)0~8 
80l84 

8005? 
80057 
000,;7 
80057 
8005i' 

80057 
80189 
c-;0139 
80189 
8005~' 

80057 
80057 
80057 
8005! 
800~7 

30051 
8005c: 
80058 
800'.:;8 
eoo~;r: 

f:00'5:c: 
800~;3 
80193 
80193 
80193 

801S'3 
80193 
80 l 9 -~ 
8019:l 
801?:i 

:3,:,1 'i 
801'' 
J:_~tj 1 ._, 

'.3()'): .. _:, 

t~t), .. <•t• 

80v:.~-
800~ 
8005 
~0C~ 
R00~c-

ANALYSIS 
DATE 

80060 
80084 
80084 
80073 
80197 

80084 
80()60 
8006•) 
80038 
80086 

80059 
801 '1.? 
80192 
80197 
80084 

80060 
80060 
t:OC:3S 
80084 
f3C·OSQ 

80059 
80084 
80000 
80060 
80084 

80084 
800/8 
80197 
8◊197 

80198 

so:~~ 
~01Y7 
81191 
80197 
~0199 

801'i',:, 
:~C, 1 o~-: 

~~ 0 ... .'...: ·l 
t~ •~•(,I J?. ,l 
t~ )::, .. 

:.::0()~.fj 

:~00:::4 
80 1,) 

8'jt' 

q/\1);'!•1 

F'ARAME:TER 
TEST NAME 
-~!: - =====-

N03 
F'Ec 
SN 
504 
24DNT 

AL 
NO:? 
N01 
n, 
':N 

S04 
NO::? 
N03 
24I•rH 
Al 

N02 
N03 
f·l:< 
:,rJ 
S04 

S04 
AL 
NO::? 
N03 
F'E< 

SN 
504 
(CL4 
CHCL3 
AU, 

cur, 
CON£! 
,.£ 

H,.Ri: 
tJOJ 

N2t _1EL 
f·H 
'·,IJLF I fl 
t'il. 
rJ•.•.· 

rY' 1. 

f E' 
\~. rJ 

':.,\\'1, 

Id 
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~ESULTS 
EcOOL MNTSA a•P UNIT ACRY PREC 
=--------=---------------=c=-====--

LT 
LT 

LT 

LT 
LT 

Ll 
LT 

LT 

LT 
LT 

LT 

LT 
L 7 

LT 
LT 

~T 

LT 

! r 

~ 1 

i. l 

l i 

7.000 
1,700 
1.800 
1.700 
1,300 

3.oo,.; 
2.50-J 
1.000 
1,700 
1. 80<) 

3,30◊ 

:.::,oo 
1. 9:'0 
1,300 
3.000 

2.500 
1.QOO 
1.700 
1. 800 
1,SOO 

1.000 
3.000 
2-500 
3.000 
7.700 

1.800 
4.030 
1 • ;;,),:, 
6.600 
3,390 

5.000 
~•-500 
9,600 
4. 3~(: 
::?.18•) 

1. 00(• 
., • ! ,)') 

1 o (•I)\,,' 

~) I 000 
: • -=_·.01.) 

1. J()'~· 
~. 9C C1 

.8( 

.?O 
• 0•) 

-1) 1 
+ ,)0 
~ ,:i 1 
+Cl 
-01 

1"')~ 

- ,· 1 
+ •:•o 
T')0 
;,)l 

+01 
-·01 
+ i•) 

- '·' l 
+02 

··01 
+00 
+ •)•~· 
+ ,j 1 
T / I 

+ •,• l 
+''. 
-· r) 1 ~-,o 
.,:,0 

; ,:,i 

-i ') 1 
,. 1) 1 
+·:,1 
t·1.: 

1 C• 
t 2 

1 
+ .. 

•j 

10<) 
f, ,\(, 

;,; 
.... -. 

1' ':•(J 

••,I 

I 
•) l 
.._r,_·. 

MGL 
UGL 
UGL 
MGL 
UGL 

UGL 
MGL 
MGL 
UGL 
IJGL 

MGL 
MGL 
MGL 
UGL 
UGL 

MGL 
11GL 
UGL 
UGL 
MGL 

MGL 
UGL 
MGL 
MGL 
UGL 

UGL 
MGL 
IJGL 
UGL 
MGL 

MGL 
UnHC 
MGL 
M,jL 
MGL 

MGL 

ML;L 
UGI. 
MGL 

r,, .... L 

L'GL 
UGL 
MGL 
!Ji.,l 

-.so 

+5 

-o.;-

10 

-1. 2 

-1.2 

5 

5 

-2 
-0,3 

+12 

-1.4 

- (J. """ 

-0 • 1 

+1:: 

16 

1-4 

12 

7 

b2 

60 

13 

13 

C4 
10 

I:, 

55 

!:10 
.a 

I:, 
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St,~- f'l f 
;Jl_lf:1.:[f.;• 

A•'·•1! 4 
(:,,1 1 •1 l 
A•;-' l ➔ 
;,. l 4 
.,,,)r,14 

{-, I 56 
H ()~,6 
ri -_.c:,c, 

Al•( J6 

i::1C• 11~;.!. 

t,(1(, ',C., 
A·)r_,,-,_._ 

t~ 1)')~t-

~":, ,} ' ~-) (:, 

tl •~ ,,._ ~-. .,_c., 

t".,lj1' !, 

A(1,J 

'•'''~\ l_, 

:, r,, '~-, -~-
,' 1 • •·',A 

{,(!•)'.:,'.",.~ 

A.<•~.!, 
;:, ·) . '~ .• ~:-

.. ,.-.~-1~':/6 
t4r~-'.)~,6 

h ... · -•~-6 

'' 'C' 

-, __ ,0 

?i. '. -_; -~
'. .. ,.: . 

(J:t} ! 1 
.",<_.•) 1 1 
(1· :• 

11 
i l 

; I 

1,: 

SAMF'I.E 
r,u· rH 

l~OA 
!?00 
1:)6 
1206 
1206 

1 00 
1 00 
1 00 
1 00 
1 00 

1 ~;')(· 
1 ~'.)t) 

150') 
15 1:.'( 1 

!'.,•,.' 

15~0 
1500 
1~1.,) 

15·;0 
1 ~.(J•) 

1 ::,,:,o 
1 ~:v,) 
1 ~1.)1-:• 

l :_,{)I) 

1 ~.n.:,. 

)'.."".' 
1 r,,,,) 

1 ;;, 
, ~.' •r) f,_, 

l ~.1_ 

3YH 
3<• 14 
~ ·.;· 1 •i 

3·~ ! '1 

3•:- l : 

1.'-.1 ·1 

•'.'• J·' 
4 ·, 

SAMPLING 
r-r,TE 

80058 
80058 
80◊58 

80058 
80058 

8~1~,9 
801S~ 
8018g 
60189 
80189 

80189 
80181 
:30 t t~9 
E;01;:p 
8<'.)189 

80189 
C0189 
8018';' 
801 t:';' 
801~:.;• 

sJ1s·:;• 
8018., 
E,:018° 
80l'c> 
8018'•' 

8018 ·:• 
801 :;::Q 
3')1~3q 
eo1v:;• 
8 1)1 ~?--/ 

c.~0(,•~v• 
80052 
:"'.::0•.:.-~.' 
8')◊~:· .: 
,:'.•)(·~ .• 

8'J'~ .. 
. 1_.,,,_ .. 
!:jl)lt~_ 

CV<.:'. 

S•)(•~,: 

,300•::, 
800s_-:. 
c-: ·). 
801';/. 

M,AI..YSIS 
IIATE 

80060 
8·)060 
(/0084 
8008"1 
80078 

e,J 2s 
c.~o :~s 
SC 2~ 
8,) ,,.7 
80 ;':, 

80197 
802~5 
so::·:·s 
80'..:0() 
802~:i 

8:)~~:~ 
c:o:::5 
80~25 
,::o:.:.:::. 
8•.)225 

80197 
801 ?t-
801 S'? 
801◊7 

80197 

80197 
80192 
80196 
80196 
8O19~ 

80081 
80086 
8006 1) 

80060 
8,)0d8 

8·)0 4 
CO(• 1 
801 
800.:i 
800~-~ 

'-''./'.'".•) 

,30 1~::~2 
•:-:1)1 :_:.1 
_: .),, ~ ,' 

.~; 1:,.' 

PARAMETER 
TEST NAME 

N02 
N03 
f•[, 

SN 
504 

AG 
f1S 

U. 
CCL4 
I_ ii 

CHCL3 
CR 
CUTOT 
tiGTOT 
~I 

F'B 
5£< 
SE 
lL 
ZN 

.:'l\t,rn 
;,L~, 
COD 
COND 
IT 

HAf,[1 
rW."3 
N2t\JEL 
,·H 
SULF Hi 

Al. 
NG 
rJO::? 
rJO ~{ 

t-'f: 

·.r; 
•'1).l 

.:"VNT 
~·11 

nn.-: 

rJI.J.! 
r r· 
' . .'I 
,:_;,; 
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~ESULTS 
BJOL MNTSA ~•F' UNIT ACRY PREC 
==-~~==~~;==~- - -~============~===== 

LT 

LT 

L l 
Lr 
LT 
LT 
LT 

L T 

LT 
Ll 
L T 

LT 
LT 
L: 
l.1 

LT 

I... T 

Li 

LT 
L, 
L; 

L 1 

L 1 

Ii 
L l 

L 

.:e;oo -,j] MGL 
,700 -01 MGL 
,800 f •:•) UGL 
,800 + ·~ J. UGL 
.ooo 1 :-1 MGL 

3. OCcl 1' •:,/:, LIGL 
~. 0•.)0 ., ·. ,) UGL 
4,700 ~,. 1 UGL 
3,ll00 - ,.., l UGL 
1. 000 f- ,j1) UGL 

2,300 . +•)•) UGL 
•:,.ooo ':,o UGL 
5.\.·0.J +':•O LIGL 
:, , G·)0 -Cl UGL 
s.oc,o , ,:,o UGL 

5,800 ,-.-o LIGL 
6,000 .. -~ t) UGL 
2. ooc, + • ,j UGL 
3. tJ•J•J T 'J(1 UGL 
1, 5(•0 l IJGL 

1. 301) --01 UGL 
2. 20,:, 1 02 MGL 
4. ;'()(1 " -~• 1 MGL 
3,380 +t ~ UMHC 
4 ,80(• 01 MGL 

2. 57•,,.1 ·h./2 MGL 
3, 3.:,c, ·1 l hGL 
1 , 000 t ,:,,, MGL 
"i ♦ .20":= 1 .,,·, 

1 , ,:,()'.' ., 1J'J r1GL 

3,000 
1, 10•, 
~-5•:•J 
2. ::,(.HJ 

.: • 9(.1,) 

..,..,~.:: 
'') 1 

· l 
- ' 1 
., ··~·•) 

UGi.. 
UGL 
MGL 
MGI. 
llGL 

1. a,-~, .. .} • . , uc•L 
4. ,-,.·: •I M',I 
I, J(," •, l UGL 
3,0v• IJGL 
: • ~.rj,·.• MGL 

7. t\v..:1 t •;~' Ml.,l 
1. ·•oc,. , _... UL>L 
1, ;_:., UGL 
2. ;J•_,, .. ·. 1 t,Gi.. 

1,0 ,' 1 ·, l.' LJ(•l 

- , 17 
-0.2 

+6 

-0,::! 

-2,l 

- , lo 
-0,1 

J'> 

-::, 

ti 

44 
20 

12 

14 

72 

l.5 
'2/ 

0 

c:.: 

..,, 
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t.;,r1r·L E 
NIJnt:£1-

A00~: 
AC052 
A<)•~•J~ 

AO0',2 
A1)0~2 

A0C•~•2 
A(P~-~-.2 
~\(1')~~2 

AOC'•".j: 
ACJ0':..2 

AO·_.•_;~ 
AC•<'.-•'.-:: 
A0(;·_,2. 

A◊•~••:,:> 

ft 1)0'.i:> 

A'jO':O~ 
A01-.)~_:: 2 
A<•v'.;: 
r,I( H.,' :, ~~ 

(.,, ,,)~.- .-, 

A011•_; 
AOC,:. 
AO◊'., 

AOI)'_; 
t. 1✓ c•· .... :~ 

A~":,•;;· 
AC•~·c,:' 
ArJlJL·;:: 
,.:.,),;,~:: 
t,')• .. )~J. 

h''(,'_}2 
t; ),-_.r_,,2 

f,• 

(11,• ', .: 

H•.," 1' ;:~ 

,-l•,-i>• 
...... 'J (, ~-; :·· 

"' ;:.,:;,_.•_ 

~· ·'· 

(1•_,I 

{.• 

;,' 

SAMF'U: 
r,rr··1r1 

3782 
37E':: 
37,::: 
378:? 
37S2 

372 
3:~8 
378 
378 
371:: 

37'3~"? 
37t,.'. 
37c:.:: 
37f;:: 
373:~ 

3782 
37:~2 
378:' 
378J 
3"'?•:-;:'. 

378~: 
3782 
3782 
378:'. 
378:· 

3; -
37 
3·,. 
37,:~. · 
3·,c~: 

378-~ 
37,:_: 
37::.:: 
..:. ;~-!~' 
3/(C::" 

')/82 
3"/f 
3:1: 
,,, -. 
._., .. 
37:--_ 

3AMF'LING 
DATE 

--------
80190 
80190 
80190 
80190 
80190 

80190 
801 S'O 
80190 
80190 
80190 

80190 
80190 
80190 
80190 
80190 

80190 
80190 
80190 
8()1'/0 
8•:•1"'(• 

8019·) 
80191) 
80190 
80190 
80190 

801 S'V 
8(• t 90 
80190 
801'10 
801 S't' 

SC,1','0 
8•)1 'i•) 
80 l 'tO 
t:'.('1 S'V 
f:•)l 91) 

t:')190 
:0:019C' 
80l'i' 1J 

801 <:=·1,,• 

8'.il ', 

> 1 ·~·•·1 
,) 1 ', ,~. 

0 ! 'i 1) 

01 ':'0 
01?0 

ANALYSIS F·ARA11ETER 
[,,HE TE'ST NAME 

-------- :;;._::;::::::;..:=::.-

80197 AL[•RN 
80225 AS 
80197 F'Ct:016 
90197 f·CB221 
80197 PCB:?32 

80197 F'C[<242 
80197 F'Cl:<.2'18 
80197 F'CE<254 
801S'7 f·CJ:<260 
80:?~5 P.E 

801'7'7 AI<HC 
80197 I<[<HC 
80197 f1[:HC 
80197 CCL4 
80225 ([1 

80197 CHCL3 
80197 CU•AN 
802~5 CF· 
80::25 CUTOl 
2,C, 197 I•' [IRN 

80197 E'IH:RN 
80197 AEIISLF 
80197 f:Et/SLF 
80200 HGTOT 
80197 Hf·CL 

801'7'7 LIN 
802:?5 NI 
80 :~:!5 F·I< 
80197 H t1f1[1 
80197 f•f'l:[1( 

80197 f"F'[l[IT 
80::25 ~.!·. 
81)::--·2~. ~.[ 

802~~- Tl 
801 ',i, l xf'HEN 

t.?·)~:.:-=:. ZN 
801"'7 : •1:lfJ T 
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SAMPLING ANO ANALYSIS ECOLOGICAL SURVEY - MONITORING PROGRAM 
(Continued) 

Variable 

23. Cont'd 

24. Sample Subprogram 
(Col. 66) 

25. Sample Number 
(Col. 67-72) 

26. cl)ffil 1J!j i t.e s.1mpll? 
NR 
(Col. 73-77) 

27. St,1t ~odo 
(Col. 78-80) 

Description 

1 character denoting the type 
of data for which the sample 
was collected. 

Terrestrial Diology 
Aquatic Biology 

~ alphanur'.H.•t·ic fi~lLl (h~notincr 
011c Silmple m..1de up of aliquots 
of two or mor~ individual 
H,:unplt•s. 

3 digit code used in providing 
additional information pcr
~aining to the organism 

Possible Entries 

LIV (liver) 
I.UN (lung) 
MUS (muscle) 
OTII (other) 
ROO (roots) 
SEE (seeds) 
SFR (~kin and fur) 
SFT (skin and feathers) 
SKI (skin) 
SOI (indicates a soil sample 

associated with t~e organism 
in the SPECIES coll41m 

SPL (spleen) 
STE (ste.rns) 
TEE (teeth) 
VIF (visceral fat) 
FIX (viscera [total]) 
VIX (viscera, except internal 

organs) 
WM (whole body, except skin, 

fur, feathers and viscera) 
WAT (indicates a rinse-water 

sa;:-,ple associated with the 
organism in the SPECIES 
column) 

WAX (whole body, except skin, 
fur, feathers, viscera and 
brain) 

sec (stomach and crop contents) 
SIC (stomach and intestines with 

contents) 
SKE (skeletal) 
STO (stomach) 
WBB (whole body, except skin, 

feathers, legs, feet, beak, 
viscera and brain) 

WHB (whole body, c,xcept viscera) 
WHO (whole body [plant or ani.rnal]) 
Wl!P (whole plant, except roots) 
WRE (whole body, 2XCC?~ ~tomach, 

intestines, fcmur:s, hwncri, 
kidneys and skin) 

WSF (whole body, except stomach, 
crop contents, external parts 
and kidneys 

WSX ("hole body <'xcept shel ll 
WXK (w:i.;lc body •·xcc;ot skin, 

stonach, kidneys and feet) 

S (special study) 
M (sample taken in the ecological 

monitoring program) 
C (sample taken in the compre

f,ensivc survey) 
G (qrn,·r,1! obs,~rv.1tion) 
P (preli1ninary survey) 

80001 thru B0199 
B0200 thru B9999 

EC0C'l lhru l::C999 

Sec Aµpendix B 



APPENDIX E 

INSTALLATION RESTORATION 
SAMPLING AND ANALYSIS 

GEOTECHNICAL-FIELD DRILLING 
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• SAflPLING AND ANALYSIS - GEOTF:CHNICAL - FIF:T,D DRILLING FILE 

Variable 

l.-4. Idcntificution 

s. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

(Col. 1-7) 

Site Type 
(Col 8-11) 

sample Point 
(Col. 12-Hl 

Elevation 
(Col. 22-28) 

Date 
(Col. 29-33) 

Bore Hole iju::iber 
(Col. 34-38) 

Organization (ORG) 
(Col. 39-40) 

Inspector (INSP) 
(Col. 41-43) 

Sample Depth - Top of 
Interval 
(Col. 44-4S) 

Thickness of Intcrvul 
(Col. 50-54) 

Action/Measurement (MEA) 
(Col. 55-59) 

Doscription 

4 letter dbbrcviation of type 
of lar.Jma1·k, ft~ature, or con
struction hcing id~ntified. 
This descricticn/identification 
will l,ave ui·i<l ~oordinat~s 
c.-=t!i!;oci.Jl:1.r..: · wi.th it; ho'n·cvcr, 
grid coordinate& will be entered 
in map file. 

Hydroqeology 

7 number recording of elevation 
of ground surface above mean 
sea level - in centimeters. 

5 number Julian date that 
boring was at.arted 

5 character identifier 

2 character nbbreviation of 
organization doing boring 

3 l~tter initials of the indivi
dual responsible for boring data 

6 numbers - right justify to 
designate depth from topogrnphic 
surface to top of sample inter
val - in ccnti~eterc (Record 
Depth to Bedrock under VALUE) 

5 number thic~ness of interval 
for which this measurement or 
action was taken in centimeters 

5 let tc>r ri:..r,, of action or 
mcanuremcnt taken on this 
intcrv..il 

a. Advance atl\Jr.'r down hole 
b. Color 
c. ,01:1,,action of 11trata during 

~.·11~plin~ (only whnn sample 
<Hid s~t1nr)le intr~r val 41re 
med!.,UreJ) 

cl. Consisr.,,ncy 
e. Dt•pi..h tn 11,,drnC"k 
f. 1.c·nqth <>f s.1mpl,·r pushed 

into the ,;ubstratum 
y. Blnck (111 of hole 
h. Ground wat~r ~ time of 

drilliny 

Possible Entries 

BASAGFD 

BASN 
BLDG 
BORE 
CREK 
DTCH 
LAKE 
PIT 
PLUG 
POND 
PPLT 
RVER 
SILO 
SPRG 
STRM 
STWA 
SURF 
TWER 
WELL 

(basin) 
(building) 
(bore hole) 
(creek) 
(ditch, drainage) 

(pit/tree spade) 
(shovel sample) 

(pilot plant) 
(river) 

(spring) 
(stream) 
(standing water) 
(surface-general) 
(tower) 

S1000 thru S1999 

0000000 thru 9999999 

79302 thru 79365 
80001 thru 80090 

H000l thru H0999 

wz 
AC 

AAA thru zzz 

000000 thru 999999 

00000 thru 99999 

Entry-Abbrev. 

ADVAIJ 
COLOR 
COMPT 

CONSS 
DBlll-; 
DRIVE 

FILL 
GRDWT 



SAMPLING /\ND /\N/\L'lSIS - GEOTECIINICAL - f'IELD DRILLING FILE 
(Continued) 

Variablo 

14. Cont'd 

15. Method (MTII) 
(Col. 60-61) 

16. Value 
(Col. 62-67) 

17. Drilling Units of 
Measurements (ORI UNITS) 
(Col. 68-70) 

18. Entry 
(Col. 71-76) 

Possible Entries Description 

Meanin..9. Entry-Abbrv. 

i. Ground water level 
( :;t,1bi l i zc-d) 

j. Interval filled with neat 
cement 

k.. lf;,mmcr blower per foot of 
drive 

l. Hydraulic pressure in psig 
m. Li tho logy 
n. Modification 
o. Interval r~tained for test 

and analysis 
p. Length of screen or well 

point (top of screen and 
length of screen shown in 
variables 11 & 12) 

q. Length of sand filter 
r. Silt trap (below screen) 
s. Length of PVC riser 
t. Surface 
u. Time of drive, sec. 
v. Topographic setting 
w. Unified soil class 

2 character designation of method 
employed to establish value or 
entry. 

6 number (5 digits plus decimal) 
value of hammer blows, hydraulic 
pressure, _or other measurement 
to be determined i.e., Depth to 
Bedrock, reference from above: 
(h), (i), (e). 

3 letter abbreviation of units 
of measure for the value. 

Up to a 6 l~tter abbreviation 
of consistency, color, unified 
soil class, topographic setting, 
modifications, lithology or 
surface 

GROWS 

GROUT 

HABLO 

!IYPRS 
LITIIL 
MODIF 
SAMPL 

SCREN 

SFILT 
SITRP 
STl<UP 
SURF 
TIME 
TOPO 
uses 

01 thru 09 

000.00 thru 999.99 

PSI (pound per square inch) 
BL (blows) 
L (liter) 

CM (centineters) 
LPM (liters-minutes) 

vso 
M 
s·r 
VST 
H 
VL 
L 
MD 
D 
VD 

(very soft) 
(med j urn) 
(stiff) 
(very stiff) 
(hard) 
(very loose) 
( looc.,') 
(m,~d1u:n dense) 
(dense) 
(very dense) 

Color COLOR (b) 

Munsel Colors ex<lmplen: 
5 YR 4/5 
7.5 YR 4/5 

(df"'L'im1!l .,nJ slasht•u ~,re 
implied) 



Variable 

18. Cont'd 

SAMPLING AND ANALYSIS - GEOTECHNlCAL - FIELD DRILLING FILE 
(Continuc-d) 

Description Possible Entries 

Unified Soil Cl_~ uses (w) 

CH (fat cla~, inor9anic clay of 
high plasticity) 

CL (lean clay, sandy clay, silty 
clay, of low to mPaium plas
ticitr) 

GC (cL~yey gravel, gravel-sand
clay mxitures) 

GM (silty gravel, gravel-sand
silt mixtures) 

GP (gravel, poorly graded, gravel
sand mixtures, little or no 
fines) 

GW (well graded gravc-1-sand mixture, 
little or no fines) 

ML (silt & very fine sand, silty 
or clayey fine sand or clayey 
silt with slight plasticity) 

MH (silt, fine sandy or silty 
soil with high plasticity) 

OH (organic clays of medium to 
high plasticity, organic silts) 

OL (organic silts and organic 
silty clays of low plasticity) 

PT (peat or another highly organic 
soil) 

SC (clayey sand, sand-clay mixtures) 
SI (shells) 
SM (silty-sand, sand-silt mixtures) 
SP (sand, poorly-graded, gravelly 

sands) 
SW (sand, well-graded, gravelly 

sands) 
WD (wood) 

Topographic Setting TOPO (V) 

DEPR 
DUNE 
FLAT 
HLTP 
WTLD 
PDMT 
DTCH 
HLSD 
TER 
UNDL 
VALY 

DRAW 

D 
cc 
cs 
F-ILL 
IRNST 
LIG 
0 
ODOR 
ox 
f'Cr:1-l 
ROUND 
RT 
SOL 
sos 
SH 
SIS 

(local depression) 
(dunes 
(flat surface) 
(hilltop) 
(lake, swamp, or marsh) 
(pediment) 
(drainage ditch) 
(hillside (slope]) 
(alluvial or marine terrace) 
(undulating) 
(valley flat - valleys of all 
sizes) 
(upland draw) 

Modifications MODIF (n) 

(boulders) 
(concretions) 
{clay strata or lenses) 
(disturbed soil) 
(ironstained) 
(1 ignite fra,;ntL'llls) 
(organac matter) 
(odiferous) 
(oxidizPd) 
(;oorlr C<'"1l'nt•·d) 
( round,•d) 
(rootlc,ts) 
(sandstone lenses) 
(sandstone fragm~nts) 
(nhale fragments) 
(silt strata or lensc~) 



Variable 

18. Cont'd 

SAMl'LING AND ANALYSIS - GEon:CIINTCAL - FIELD DRIT,!,ING FILE 
(Continued) 

Description 

SL 
SLF 
ss 
WO 

C 
F 
FC 
FM 
G 
LG 
M 
ML 
s 
SM 
FECC 
MNCC 
MOT 
MANMO 

TR 
TRCL 
TRG 
TRS 
TR.ML 
WCL 
WML 
ws 
WG 

ORY 
LM 
MM 
M 
VM 
WET 

Possible Entries 

Modifications MODIF (n) 

(slickc-nsides) 
(shell fragments) 
(sand strata of lenses) 
(wood) 

(coarse) 
(fine) 
(fine to coarse) 
(fine to medium) 
(gravelly) 
(large) 
(medium) 
(silty) 
(sandy) 
(small) 
(iron concretions) 
(manganese concretions) 
(mottled) 
(manmade or man-altered 
material) 
(trace) 
(trace of clay) 
(trace of gravel) 
(trace of sand) 
(trace of silt) 
(with clay) 
(with silt) 
(with sand) 
(with gravel) 

(dry) 
(little moisture) 
(medium moisture) 
(moist) 
(very moist) 
(wet) 

Litholooy 

Abbrev. 

ALVM 
ANDR 
ARKS 
BSI.T 
BNTN 
BRCC 
CLCT 
CIILK 
CLAY 
CLSN 
COAL 
CGLM 
CQUN 
DORT 
DLMT 
DRFT 
EVPR 
GBl1H 
GLCL 
GNSS 
GRN'r 
GRVI, 
GRCK 
GPSM 
/\SIi 
DIU.MSN 
l1lll:l0LE 
Rf;;,IO 

Rock Term 

(alluviurol 
(anhydrit.el 
(arkosc) 
(bas.:ilt) 
(bentonite) 
(breccia 
(calcite) 
(chalk) 
(clay) 
(claystone) 
(coal) 
(conglomerate) 
(coyuina) 
(diorilel 
(dolomite) 
(drift) 
(cvaporite) 
(<1,1bbro) 

(clacial - undiffcrcnt1dtcd) 
(gneiss) 
(granitP) 
(qr,1v,!l) 

(gruyw.:ickc) 
(gypsum) 
(ash) 
(drush"d limestone) 
(rubble or demolition fill) 
(residium) 



SAMPLING AND ANALYSIS - CEOTt:CHNICAL - FIELD DRILLING FILE 
(Continued) 

Variable 

18. Cont'd 

19. Status of Hole (SOH) 
(Col. 77-78) 

20. Comments 
(Col. 79) 

21. Card Number (CN) 
(Col. 80) 

Description 

2 letter abbreviation for 
status of hole. 

1 character left over (spare) 

Blank in cc means parent card. 
A "l" means to look for trail
ing card(s). All cards be
longing to parent card have 
been found when another blank 
or 1 is encountered. Cards to 
be numbered in sequence 1, 2, 
3 ••• 

Possible Entries 

Lithology 

Abbrev. Rock Term 

IGNS (igneous - undifferentiated) 
LGNT (lignite) 
LMSN (limestone) 
LOSS (locss) 
MRBL (marble) 
MARL (marl) 
MRLS (marlstone) 
MMPC (metamorphis - undifferen-

tiated) 
SHLE (shale) 
SILT (silt) 
SLSN (siltstone) 
SLTE (slate) 
SYNT (syenite) 
TILL (till) 
TRVR (travertine) 
TUFF (tuff) 
VLCC (volcanic - undifferentiated) 

Surface 

WOODED 
GRASS 
BARE 

(wooded) 
(grass) 
(bare) 

OL (open lysimeter installed) 
O (open) 
FC (filled concrete) 
FS (filled soil) 
OP (open piezometer) 
FD (filled bcntonite) 

l thru 9 



APPENDIX F 
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SAMPLING AND ANALYSIS - GEOTECHNICAL - PHYSICAL ANALYSIS FILE 

variable 

1.-4. Identification 
(Col. 1-7) 

5. 

6. 

7. 

Site Type 
(Col. 8-11) 

Sample Point 
(Col. 12-16) 

Sample Number 
(Col. 22-66) 

Description_ 

Plant/File 

4 letter abbreviation of type 
of landmark, feature, or con
struction being identified. 
This description/identification 
will have grid coordinates 
associable with it; however, 
grid coordinates will be 
entered in map file. 

Hydrogeology 

Soils or Parent Material 
Sediment 

8. Sample Depth - top of 6 numbers - right justify to 
designate depth from topo
graphic surface to top of 
sample interval. 

interval 
(Col. 28-33) 

9. Sample Interval -
Thickness 
(Col. 34-38) 

10. Sampling Date 
(Col. 39-43) 

11. Analysis Date 
(Col. 44-48) 

12. Laboratory (LAB) 
(Col. 49-50) 

13. Physical Test Name 
(Col. 51-55) 

5 numbers - right justify to 
designate the thickness of 
interval for which this 
measurement was taken. 

5 number Julian date when 
sample was taken. 

5 number Julian date when 
this measurement of the 
sample was taken. 

2 letter abbreviation of 
organization doing analysis. 

Up to 5 character abbrevia
tion (numbers or letters) 
to identify the parameter 
being measured: 

Parameter 

Atterberg Liquid Limit 
Atterberg Plastic Limit 

Colors 

Density, dry 

•crain sizrs - see listing@ end -
W.1tt•r cunt '-'Ilt 

Pcrmcabjlity 
Specific, gravity 

Possible Entries 

SASAGPA 

BASN 
BLDG 
BORE 
CREK 
DTCll 
LAKE 
PIT 
PLUG 
POND 
RVER 
SPRG 
STRM 
STWA 
SURF 
TWER 
WELL 

(basin) 
(building) 
(bore hole) 
(creek) 
(ditch, drainage) 
(lake) 
(pit/tree spade) 
(shovel sample) 
(pond) 
(river) 
(spring) 
(stream) 
(standing water) 
(surface-general) 
(tower) 
(well) 

51000 thru 51999 

DOOOl thru 09999 
MOOOl thru M9999 

000000 thru999999 

00000 thru 99999 

79300 thru 79365 
80001 thru 80120 

79300 thru 79365 
80001 thru 80120 

WZ (Warzyn) 
EE (EEI) 

Abbrev. 

ATTLL 
ATTPL 

COLOR 

DENSD 

DENSW 

MOISC 

PERM 
SPCGR 
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SAMPLING ANO ANALYSIS - GEOTP.CHNICAL - PHYSICAi, ANALYSIS FILE 
(Continued) 

Variable 

13. Cont'd. 

Description 

Parameter 

united Soil classification System 
Porosity 
Void Ratio 

*(Grain size, hydrometer, percent finer 
than 0.05 mm) 

14. Method (MTH) 
(Col. 56-57) 

15. Physical Measurement 
(MEA) Mantissa 
(Col. 58-63) 

16. Measuremt>nt Exponent 
(M.t:A EXl'ON) 

17. Physical Units of 
Measurement 
(Col. 67-70) 

18. Value 
(Col. 71-76) 

(Gr~in size, hydrometer, percent finer 
than 0.01 mm) 

(Grain size, hydrometer, percent 
than 0.0075 mm) 

(Grain size, hydrometer, percent finer 
than 0.005 mm) 

(Grain size, hydrometer, percent finer 
than 0.002 mm) 

(Grain size, 3/8" sieve, percent finer) 
(Grain size, l/2" sieve, percent finer) 
(Grain size, 3/4" sieve, percent finer) 
(Grain size, l-l/2" sieve, percent finer) 
(Grain size, No. 3 sieve, percent finer) 
(Grain size, No. 4 sieve, ~ercent finer) 
(Grain size, No. 6 sieve, percent fiher) 
{Grain size, No. 8 sieve, perdent finer) 
(Grain size, No. 10 sieve, percent finer) 
(Grain size, No. 16 sieve, percent finer) 
(Grain size, No. 18 sieve, percent finer) 
(Grain size, No. 30 sieve, percent finer) 
(Grain size, No. 35 sieve, percent finer) 
(Grain size, No. 40 sieve, percent finer) 
(Grain size, No. 50 sieve, percent finer) 
(Grain size, No. 60 sieve, percent finer) 
(Grain size, No. 80 sieve, percent finer) 
(Grain size, No. 100 sieve, percent finer) 
(Grain size, No. 140 sieve, percent finer) 
(Grain size, No. 200 sieve, percent finer) 
(Grain size, No. 325 sieve, percent finer) 

2 number designation of the method 
used to generate this datum and is 
described in the methods file. 

6 number (S digit plus decimal) 
for normal scientific notation. 

3 number(+ or - sign plus 
2 digits) exponent to base 10. 

4 letter abbreviation of physical 
units of measure. 

6 letter abbreviation of standard 
classification including: 

Unified soils classos as shown 

Possible Entries 

uses 
POROS 
VOIDR 
GOSO 

GOlO 

G0075 

GOOS 

G002 

GS.37 
GS.SO 
GS.75 
GSl.S 
GS003 
GS004 
GS006 
GS008 
GSOlO 
GS016 
GS018 
GS030 
GS035 
GS040 
GSOSO 
GS060 
GS080 
GSlOO 
GS140 
GS200 
GS325 

01 thru 99 

0.0001 thru 9.9999 

-99 to +99 

CMSC (cm/sec) 
GMCC (grams/cc) 

PC (percent) 

CH (fat clay, inorganic 
clay of high plasticity) 

CL (lean clay, sandy clay, 
silty slay, of low to 
medium plasticity) 

GC (clay gravel, gravel-'. 
sand-clay mixtures) 

GM (Hilty grJYCl, gravel
sand-silt mixtures) 

GP (gravel, poorly graded, 
gravel-sand mixtures, 
little or no fines) 
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variable 

18. Cont'd. 

19. J\nalyst 
(Col. 77-79) 

20. Card Number 

SAMPLING AND ANALYSIS - GEOTECHNICAL - PHYSICAL ANALYSIS FILE 
(Continued) 

Description 

Hues that have va\ues that are not 
integers will be truncated to an 
integer .•• 

HUE VALUE COLOR= >SR 26 e.g., SR ~s 6 

NOTE: Only HUES SR, 7.SR, l0R, 2.SR, 
2,SYR, S YR, and SY will be 
affected. 

3 letter initials of individual re
sponsible for measurem<c,nt. 

One ( 1) nrnnber used to indicate 
additional cards containing associated 
information and/or descriptions. Cards 
should be numbered serially since data 
will be connected in sequence. 

Possible Entries 

GW (well graded gravel
sand mixturr, little 
or no fines) 

ML (silt and very fine 
sand, silty or clayey 
fine sand or clayey silt 
with slight plasticity) 

MH (silt, fine sandy or 
silty soil with high 
plasticity) 

OH (organic clays of medium 
to high plasticity, 
organic silts) 

OL (organic silts and 
organic silty clays of 
low plasticity) 

PT (peat or other highly 
organic soil) 

SC (clayey sand, sand-silt 
mixtures) 

SI (shells) 
SM (silty-sand, sand-silt 

mixtures) 
SP (sand, poorly-graded, 

gravelly sands) 
SW {sand, well-graded, 

gravelly sands) 
WD {wood) 

~ 

Munsel Colors 

AAA thru ZZZ as defined 

l thru 9 



APPENDIX H 

TERRESTRIAL VEGETATION 
SAMPLING 



INTRODUCTION 

Badger Army Ammunition Plant was selected as a test site for 
determining the extent to which interpretation of infrared 
aerj_al photography of vegetation is a useful tool for tracking 
underground contamination. An aerial color IR report prepared 
for BAAP(l) identified areas of "stressed" vegetation and in
dicated suspected causes of stress, including moisture, wind, 
and suspected groundwater contamination. The approach taken 
in the "follow-up" program (the subject of this appendix) was 
direct sampling of vegetation for chemical analysis to deter
mine the correlations, if any, between actual and suspected 
vegetation contamination as indicated by the IR report. 

SAMPLING APPROACH 

In order to provide a pool of specimens which could be analyzed 
to produce comparative chemical data, sampling was planned for 
the following types of areas: 

1) Areas of vegetation stress identified in the 
infrared (IR) report where the suspected 
cause was groundwater contamination. 

2) Areas cited in the-IR report as showing vege
tation stress attributable to causes other 
than groundwater contamination (i.e., cited 
in the report as "moisture stress'', "wind 
stress", etc.) 

3) Areas cited in the IR report as supporting 
"healthy" vegetation or "no stress" 

4) Areas where groundwater contamination was 
suspected but which were not cited as "stressed" 
in the IR report 

Vegetation types prepared for sampling in these areas were as 
follows: 

1) Species or types specifically cited in the IR 
report (chiefly tress; trees were often 
"fla9gcd" during the IR field check, making 
it possible to sample many of the individual 
plant.s cited as "stressed") 

(l)Rome Research Corporation. Aerial Color Infrared Photoqraphy 
Interpretation, B/\.l\.P, Contract No. DMKll-7 8--C-0l 3 7, Data 
Items A004 and A005. 



2) Types with shallower root systems in same 
areas (thus providing for data on the verti
cal extent of any contamination) 

3) The predominant vegetation in areas where no 
specific types were cited as "stressed" or 
"healthy", or where no IR citation exists 

SAMPLING SITES 

Based on an examination of ,the IR report, a preliminary site 
reconnaissance, and discussions with Army and Olin personnel, 
approximately 23 sampling areas were selected to represent 
the four site categories listed above. These areas are in
dicated on Figure H-1. Specific sampling sites within these 
areas, selected on the basis of vegetation distribution, are 
shown on Figure H-2. Table H-1 summarizes the overall sampling 
plan and indicates the relationship of the plan to citations in 
the IR report. 

SJLMPLES Tl\KEN 

Approximately 100 specimens were required to produce an adequate 
sampling "pool" from these areas. The predominant tree species 
sampled were Acer negundo, Populus deltoides, Quercus 
macrocarpo, Junipcrus yirginiana, Ulmus americana, and 
Prunis virainiana. The predominant shallow-rooted species 
sampled were Solidago canadensis, Erigeron annuus, and grasses 
(chiefly Mt:1.hlenberq_ia .?2.• and Poa ~- Tissue types sampled 
included tLee leav~s and whole herbaceous plants except for 
roots. For each sample, a sufficient amount of tissue was 
collected to allow for any subsequent analyses. Specimens were 
placed in wide-mouthed amber glass bottles with Teflon cap 
liners, rc~fri9erated immediately, and sent back to EEI's St. 
Louis laboratory. 

STUDY CONCLUSION 

The results of the screening analyses of groundwater samples 
indicated that little, if any, contamination of groundwater 
was present at BAAP. Therefore, no correlation could be drawn 
between q rouncl\vi.1 tc!r contamination and con t,rniinunt leve 1 s in 
the vegetation samples, and vegetation analyses were deleted 
from tllc ~rnalytic.:ll µrogram. 
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BA~GER AAP - CHEMICAL A~ALYSIS RESULTS BY SITE IDENTIFICATION 

St-~M:· ~-£ 
;:!1(-',I;t__F",.: 

A,_; '1 
A'.l i 1 
.,., , '1 
t, ·j,/-~ 1 
A')O'.' 1 

A(;'~•~' 1 
A(U '1 

A<J '1 
AO .'2 
(lij 1:1 

~.(),} ,1 :..~ 

t-10(· 7'2 
;.i•)t)/2 

{1'JIJ,"'·:.'. 

t;C...J\) 12 

,;1.,,(17 2 
AV-J:·2_ 
,..,,~.ti ·,3 
Hi.)1,1 ·.~3 
;,, ,• 

h01_,,·,1~ 

A•)(_',.~;. 

A\J•·73 

"'~") ,<; 
A()')/ 3 

t'1•.) .• 

,-1 ·~ '. 

r-1' ,J / -~ 

i',()(' ' ~ 

,.::., ) ~} 

t,, 

••' ~'.,. '{, / -~ 

t1'1• r/ 

J.°,1)· \ • 

SAMF'l.[ 
[l[f·; II 

46 
·16 
46 
46 
46 

46~-3 
463J 
4633 
4 C7•') 

-•✓ .... 

4572 

4::;7 ~: 
457:2 
4'.,,,/i' 
4572 
457:0 

4572 
4:,7~' 
54 6 
'._;4 t,, 

~,4 (, 

~~4r.51.., 
5·1~;-~, 
54~6 
54~(-
5•1::6 

':,4'.,,: 
c~ . ' ..., ·t ~ 

5,L;,,, 
~;4~•'..• 
5•\'_,.•, 

~.,•,., 
~;4 r .. •·. 

c-;.1'·,,•· 

'Si\'',,•, 
:,4~_;,4.J 

54' ,', 
54( · 
••, 1! I / 

:-3t.MF'L ! i~G 
r,,, lE 

80194 
80194 
8(:194 
80194 
80194 

801.94 
801'i'4 
80194 
80194 
80194 

801 '/4 
8°)1•;•4 
801 '7'4 
:'301 '?4 
fc:0194 

801 4 
801 4 
801 0 
8:)1 ~· 
801 ~'I 

80190 
80190 
8019•) 
6019·, 
:,:v1·-:o 

801~'1 
80l9(, 
801~0 
801~0 
8v1·/,) 

80~ , , 
eo1 \) 
f,lr, t r 
8\"i 1 '-,'f) 
,~r-1 <1'1 

c:0 i •,.-,, 
,: )1 ,, , 

E.:(, 1 ,.,,_, 

l',r;AL YS!S 
[IATE 

80197 
801'77 
clO 19 ;' 
80197 
8•) 199 

801 '16 
80198 
80:?24 
801<,>8 
80197 

801°7 
S)P~ 
80 l <,· 7 
80199 
80196 

80198 
80:?:?•1 
80197 
S•:·197 
,>.Hr· 

80197 
80 l S'7 
8<,)) 97 
80197 
i:lCl S'7 

~!•; 1 
801 7 
801 7 
~019· 
~0Lt7 

80197 
80197 
~~0197 
8')197 
80J9"~ 

3019'' 
,:•, 1 9 ' 
J,)1•;-;' 

PARAMETER 
TEST NAME 

COD 
COND 
FE 
HARD 
N03 

N:'KJEL 
PH 
SULFID 
ALK 
CO[I 

COND 
FE 
HARD 
,w.3 
N:'KJEL 

n, 
SULtir1 
ALJ;RN 
r·t.. BOl c 
f· 1• f: :-::::1 

PB 32 
P ~ 42 
~ B 48 
PB ~4 
PB 60 

..:11:1-1c 
H-1-1( 
t<,:H( 

c:...I1t1N 

'· NL•F:N 

~FNSLF 
H~~SLF 
Hf(_ 
l It, 
PPDaD 

l'f'll[IE 

r-r•ur1 T 

Pl HEN 

PAGE: 10 

~E6ULTS 
BGOL MNTSA E •P UNIT AlRY ~REC 
=~=========~==~--==~;~==~========~= 

LT 

LT 

LT 
LT 
L-1 
LT 

L 1 
Ll 
LT 
Lf 
LT 

LT 
LT 
l T 
L1 
:_ 1 

:_, 
LT 
l T 
LI 
L f 

Lf 

l T 

6,000 
6,300 
5,710 
6,980 
8,','()0 

I, 000 
t.,i'OJ 
1.000 
3. 3c-O 
9,000 

4. sc,o 
: • 3t-O 
3,39<) 

5. 2~;0 
1,100 

7,200 
1.000 
3,300 
l • 1 S:11

') 

3. '}(·•~. 

,400 
,30◊ 

,000 
,40(• 
• 30') 

1.70•) 
3.500 
2,6u0 
1.100 
3.00v 

2, 5(r) 

6.40•:• 
1. 2(1 •~· 

2, 8(,<· 
6.3':1•.' 

1. 10r, 
(J ~ '2(JIJ 

b ,90 · 

~. i) MGL 
-I 0 UMHC . MGL 
+ MGL 

MGL 

't·)0 MGL 
-+ ''.J 
-+-( ') MGL 
+02 MGL 
+00 MGL 

+,;2 UMHC 
... i:·,:, MGL 
+ (,..: MGL 
-.j ·~,'J MGL 
'00 MGL 

t,j(, 

+•J◊ l'IGL 
-1)~ UGL 
~ 'v•\.1 UGL 
i(•r:• UbL 

+V•) UGL 
~•JO UGL 
-01 UGL 
-t-•)0 UGL 
,,JO UGL 

1 UGL 
_ UGL-

- UGL 
1 UGL 
2 UGL 

-•: 2 UGL 
·-•,:: UGL 

1)1 UGL 
· · •-~ uGL 
--•:•.c IJGL 

·- 1:,t u,:;L 
.. i;• 1)1_,L 

, ,)11 lJGL 

-5,7 Cl 

-3,4 ~:? 
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BADGER AAr - CHEM:CAL ANALYSIS RESULTS BY SITE IDENTIFICATION 
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£1/\TE 
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UGG 
UGG 

NGG 
UGG 
UGG 
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LIGG 

UGG 
UGG 
UGG t4 .3 
UGG 
UGG 

NGG +.n C2 
UGG 
UGG 
NGG +1, l 31 
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S1 04 
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Sl 04 
Sl 05 

s::o:
s120:::. 
5120:':. 
Sl'.:.~O5 
S1:2'J~~ 

l 05 
1 05 
1 o~·i 
l 0:::i 
1 05 

::;1:::0~ 
s1:os 
si.::o~. 
·:.; 1 :-◊~'-
'::, 1 :•., ILi 

Sl205 
S1206 
S1206 
S1206 
S1206 

Sl 20l, 
~- j :, t) ,:;, 

Sl ~,._ .. 6 
~( j :·(,,. 

'.:,l.~')b 

Sl Oc. 
S1 1).:.., 

'' ~ ~) .-
~'. 1 :·•l ,,:, 
~- ~ 2•.),: .. 

I: c.~. 
1 :"} •. 
1.·t·· 

:·. l :'r); 
c..1 :~~-

l. 
~ _. '~• ,' 

°:_, ~ : ' l 

. , l."" 
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BAUGEk AAP - CHEMICAL ANALlSIS RESULTS BY SITE IDENTIFICATION 

:;',Arff'L 
Ni.lMl•f 

MOC• 3 
MOO 3 
MOO• 3 
MOO !
[!:_,,: 7 

[I (l 

r: o 
[I 0 

[I ·~ 
[I (, 

[I (, 
[I ,, 7 
r, c:, 
[1 (1 8 
fl ::,, t~ 

(1~ 

M•) 
MO 
M(.J·J~1I) 
h(,,- ,,--. 

.i0,) ') 
[1:,0 Q 

[1~0 9 
[1~0 ~ 

D~J_Q 

:.1' _ _.1,JC.,
[1 ~. ,j :.~ S' 

[I~,·)~"

[!:,(.:"=:• 

L1~1,<'9 

r, 
li 
ll 
[I ',' '. 
,.., , ... ~) 

M0 1J', 1 
M ., 

l<~- I• l 
I·',, 
r,· · I 

!_I'' 

[!' ,_._-

r.,,, .. ,1 

M·" • 1 

SAMPLE 
[tH'TH 

0 
0 
0 
0 
0 

0 
0 
0 
0 
,J 

0 
" 
0 

4~7 
4~;7 

457 
1 
1 
1 
1 

18 
0 
(• 

() 

() 

',) 

() 

0 
C• 

() 

4~J/' 
4 r-, 

·-· 
4•:,;· 

l;: 

LC.. 

/, l 

4 •' 
4 

S,,MPLitJG 
DATE 

80050 
80050 
80050 
80050 
80050 

800:':.0 
800::',0 
80050 
80050 
80050 

80050 
80050 
800~)0 
'30050 
~:0050 

80050 
80193 
80193 
8019S 
8◊!9~ 

80173 
F_L)Q53 

80053 
80053 
80053 

80053 
800~3 
800~3 
8005~ 
800~3 

B1)053 
800~ 
~00~ 
800:. 
8019 

S◊l93 
~01~~ 

60(' 
800 
8% 

800 
C•L)(l 

i:::,:,,J 
(3')'.) 

8•}0 

ANALYSIS 
[<ATE 

80-'.)81 
80086 
80086 
80092 
80086 

802:22 
8022:7:: 
80081 
80081 
80086 

80086 
800'12 
80218 
80~22 
80222 

80218 
80222 
802~~ 
80222 
8•)~:.:?~ 

80::'18 
80086 
80222 
8·J222 
80084 

80C'81 
80081 
8008.!:, 
80086 
80092 

80::'18 
so~:: 
q0·>2~ 

80218 
80222 

802::;_; 
8 1:•.:1::.{ 
:c:v:'2.' 
8')2 ~~-.? 
i-:•I .: 1 C; 

(', L,:: ~. 
,·,:·•-:·: 

-~ j s 
<_"1:-:.·. 
'.):-:1 

PAR~METER 
TEST NAME 

N0.3 
F'B 
SN 
S04 
?,L 

[1f:f· 
DEF' 
N02 
N03 
n, 

SI/ 
S04 
21DNT · 
DBP 
DCP 

24DNT 
DBP 
DW 
[l[F' 
orr 

::>4[•NT 
AL 
[lf:F' 

ltEF' 
NC 

N02 
tJOJ 
PB 
SN 
S04 

24DNT 
DBP 
r,rr 
24DNT 
[IBP 

ltFf' 
-~4'.1tH 
J:'._·1· 
[11-f · 

:·H11JT 

f,f<f· 

Hf I' 
_·4t:rJ r 
AL 
IJI 

PAGE: 2 

• ESUL TS 
FOOL MNTSA E,; UNIT ACRY f'F.fC 
==~~===;====· =---~====:==•========= 

LT 

LT 
LT 
LT 
LT 

LT 
LT 

LT 
LT 
LT 

LT 
LT 

LT 
LT 

LT 
LT 
l T 
LT 

L.1 
LT 
LI 

1.1 
l.T 
l T 

8,890 
1,800 
1.200 
5.820 
3,750 

3,000 
4,000 
6,300 
8,400 
3,000 

4,700 
2,020 
4,000 
3.000 
4,000 

9,000 
3,000 
3,000 
1, 3~;0 
-~. £;:)1') 

7.570 
1,750 
3,000 
4,000 
1,700 

6,300 
8,400 
2.000 
3. 9 1)◊ 

1, ::;20 

5.700 
3,000 
4,000 
9.00\; 
3,000 

4,400 
2,610 
3 .,,oo 
4,000 
Y,000 

!, • 0(• 
4 •. 00 

<,.·. vO 

l • '7 I.J 
1 • ') ~:'. 

- ,:, 1 
1 <).:' 
➔ '.)\) 

·ti.)1 

t(,3 

+01) 
+00 
-01 
-,:,1 
1 c, 1 

+00 
.; ') l 
j ,)1 

HO 
+00 

+00 
tOO 
+ ,)\) 
1,)::. 
t ·. I 

+v3 
+•)3 
-t•)O 

+ ,j,) 
- 01 

--,:, l 
') 1 

t ,:, l 
+ ·j(, 

+r} l 

-! ,) 1 
t, / I 

+ ,)(,, 

+< ·) 
+O•:• 

I(· l 
1•·.,:•, 
tVO 
+•1'J 

. ·•) 

'") 

f _11) 

t .,,) 

i (,-l 

-:'.,.' ?, 

UGG 
UGG 
UGG 
UGG 
UGG 

UGG 
UGG 
UGG 
UGG 
LiGG 

UGG 
UGG 
NGG 
UGG 
UGG 

NGG 
UGG 
UGG 
UGG 
UGG 

NGG 
UGG 
UGG 
UGG 
UGG 

UGG 
UGG 
UGG 
UG(i 
Uuu 

NGG 
UGG 
IJGG 
NGG 
LIGG 

IJG1:-:. 
N<~G 
U(,1j 

IJGG 
NGG 

lll_,(l 

111_:,:, 
NGI, 

L,1.,1) 

11GG 

+,7 

+.20 
t1. 7 

3210 

t, 20 

+2,4 

t1F• 

2 

s 
11 

56 

7 

07 

16 
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SI ·1 [ 
J;:FNT!fl,'( [0:1 

0~' 
(•'; 

', 

o:-
07 
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BADGER AAr - CHEMICAL ANALYSIS RESULTS BY SITE IDENTIFICATION 

SAt•f·L E 
NUM! f"'i 

MO(• ·l 
MOC 4 
M')t' -1 
M(;• !\ 
MO<'.• 4 

S<',Mf·t.r 
DUH! 

0 
0 
0 
j 

0 

SAMF'L I NC; 
I•,~TE 

""==~-...,,..,,..,.. 

800 3 
800 3 
800 3 
800 3 
800 3 

ANALYSIS 
[l,,TE 

--==::.-:. ·-

80081 
8008! 
80086 
80086 
8009:' 

f'AGE: 3 

F'"1RAMETEf, f.E"SULTS 
TCS~ NAME F::J-:-:L :1NTSA r ,; UNIT ACRY F·REC 
:.-=-----== 

N02 3,405 r r~ UGG +3.1 Kl 
N03 LT 8,890 --'.) UGG 
f'I: 1,650 ➔ ) UGG 
SN 1,100 ➔ ~- UGG 
$04 1,830 .. ) UGG +2,0 ,5 



-
':.TTE TH'E: ! M-E wrsco11s:r 1 WATlR 

SilL 
!fitiJ":"If ii .-,1 ;;J/J 
:::::;;-_:;,_~:::=::::~.::: ;.;_"== 

S13J1 
Sl301 
S:301 
51301 
S13O1 

S1301 
Sl307 
S 1 .30; 
S1307 
51307 

S13C7 
S1307 
'31307 
S131::? 
Sl?l:> 

S131:• 
S1312 
£:, 1 312' 
---.; J 1 :-~ 
~- J? 1:: 

$1314 
S\314 

- ... ··
____ : 

BADGER AAP - CHEMICAL ANALYSIS RESULTS BY SITE IDENTIFICATION 

PAGE: 

sr~Mt !...t: =-AMPLE. SAMPLING hNALYSIS PARAMETER i'ESULTS 
f'JlJi"li,( t,;• I•EPTH DATr. DATE TEST NAME BOOL MNTSA E•F' UNIT ACRY PREC 
-"· •.... -· . =====:= =======::.::~ ···==--·--=--- ---·- ·---- =========-====~~================== 
wo 1 ... ·10 60 8005C 80084 AL 3,000 ~,_j'.2 UGL 
WOO!o 60 soo~_;0 80091 NC l, 290 + ,,) 1 MGL +o 3 
LJ0 1

) J <..- 6•) 80058 800,'.,6 NU::' LT ::!.500 • -:• t MGL ::?7 21 
WC•V 1 .', 6<) 80058 80066 N03 LT 3,600 -(Jj MGL 
woo1,, 60 80058 80084 n, 4,800 h'O UGL -0.2 lo 

WO•),· 60 80058 80084 SN LT 1,800 tOl UGL 
woo i ~I 60 E:0058 80084 AL LT 3,000 h·- UGL 
1./J:l l 1 60 80058 80091 l<C 2,010 + <·) MGL +,01 18 
woe;-, 60 80058 800t,6 NO;c LT ~-500 -•.il MGL 
W•.JC,: -:i 60 80058 80066 NQ.3 4,400 -01 MGL -,28 27 

W•)Ol ·, 6-:> 80058 80084 PB LT 1. 700 .. ·)(, UGL 
WOO!? 60 80058 80084 SN LT l, 800 ➔ 01 UGL 
Wt)I); '.' 60 80058 80078 S04 ::! • 100 + 0:· 1 MGL +6 11 
WO·)l 8 60 80058 80084 AL LT 3,000 +-).:' UGL 
WOC•l 1 <,0 800:';8 80091 NC :::.:60 . ()•~- MGL +.01 16 

W001 f.: 60 f•:0058 80066 t;C)2 LT :.500 -:1 MGL 
WO')l :; 60 80058 80().!,6 N03 4,400 --,·: MGL -.28 27 
WO·l :} 60 80058 80084 F·E: LT 1,700 1 . ,) UGG 
we,(• 1 (_,,_.. 80:·058 80 1)8 41 SrJ LT 1,800 <•l UGL 
W0(,1:: t.·' €~(}•')~::[: 800..;·2 ·_=.li-1 2,300 + ·. I MGL n 10 

woo:o 6◊ 79319 80091 NC o, 470 +·10 MGL +,03 6 
WOOl '-' 60 79319 8·'.l0&4 SN LT 1,800 + ·~ 1 UGL 
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BADGER AAP - CHEMICAL ANALYSIS RESULTS FY SITE IDENTIFICATION 

. I~. TlT,: LAt;E WlSCOW:N-·SEL:IM[rlT 

ST 1 [ 
If!! NTH.', ;,~ION 

S1 01 
~:1 0: 
S 1 : l 
~~1 (11 

S1 01 

s:301 
51301 
S1301 
S1301 
~; 1301 

51301 
c-1301 
S1301 
S1301· W[1NJ;' 

S130:2 

130 
130 
130 
130 

s ! :i;1~•-' 

S1302 
S1302 
S1~02 
S13C2 
S1302 

5130 
51 ~-0 
~:130 
S130 
:;130 

::1 o ·• 
C:,1 0 
~: 1 ,) 
El l• 

Sl •) 

~;13◊-~ 

.1 ?:,,. : 

.[ 

1 
1 ,;, '· 

',!.\ ... 
·· l · 04 
.. : ?,;)-\ 

;.; • 1 

SAr·,F··t.E 
Nl.1'1i<LR 

DSO 5 
[!~0 5 
[1~( ~ 

[150 ~ 

D~u 6C 

D v ~c 
DJ oC 
D 0 6C 
D 11 6C 
D n &C 

r1~;ri31~-c 
Mr, •j•;c 
M(' ·)~•;c 
I1~, 3~,C 
I1~. 3E: 

11~033 
D~038 
D5038 
[1~0J9( 

[1~·)3~( 

[1~039C 
[1',\139C 
[15039C 
I1~C139C 
r,-1)t)i)6 

M(")' •c. 
M0\.106 
M,:,oot. 
l'<., ,41 
[1',l',.11 

Li •J·\l 
r, ,4 ·:,~ 

[I 'C 
[I •1 ( 
l• 4 C 

[1":~'~•4: .. •C 
f1',r ,4 :·c 
(1' '·'l. 
,.,, 1) "'( 

r 1'. ·1_ 

r-· ',.;, 't. 

M' ::•.·l· 

1,· · .. ,4 
l,, .\ -~ 

1 · '·1 

SAMPLE 
DEF·TH 

1 'J~ 

l"'".l 
1,, ~, 
1 '-:, ·, 

0 

0 
0 
0 
0 
0 

0 
0 
0 
i) 

12: 

1 2 
1 2 
1 2 

0 
0 

) 

0 
0 
0 
0 

0 
C, 

\) 

30~~ 
:-.,::--~ ... 

]•')~. 

0 
0 
Co 
I) 

0 

~--~ / •l 

n 
1::-· 
1: r, 

j;: I 

SAMPLING 
DATE 

~=!!!,~==== 

80049 
80049 
80049 
80049 
80049 

80049 
E-0049 
8<)049 
8'.)049 
80049 

801)4" 
80i''.4·.;, 

8(•tl49 
80049 
80049 

80049 
80049 
8004" 
801)4•' 
fO04'7 

80049 
80049 
801)49 
80049 
80049 

[:00•17 
f:01)49 
8000:,0 
8t)l)5(, 

80050 

800~1•.) 
80050 
800',•'. 
f:.:,oe;~. 
80◊'50 

8(),)'./• 
80(•':'J 
:.::004.::,, 

E:C•U5P 
~ ~ 1)1_,1 t; •:• 

~: ij•)':.,'~ 

t;•J\)4'.J 
C<-:)t)'-,,,, 

ecor-:,.1 
: .. :Oo'_:j,', 

ANALYSIS 
DATE 

======== 

80220 
80262 
80:?52 
80249 
80086 

80091 
80081 
80081 
80086 
200,::6 

800';'2 
00:~.o 
80'.>19 
80059 
80220 

80::!54 
BO~!J2 
80249 
t· )0~:6 
;=3,:)081 

80081 
80086 
SOOE:6 
80092 
so::::o 

8026◊ 

eo:~;2 
80249 
8')253 
80252 

80249 
80086 
8'}(01 

f:0081 
80<!86 

80086 
81)QC!i 

80220 
80'.'1,.· 
~02:,.:. 

'J ::4 ~,. 
').' ~"',j 

o:~•> 
0::.,,!, 
') ~')( :·· 

F·AGE: 

F'Ar,AMETER i,ESUL TS 
TEST NAME P.OOL HNTSA t Ir• UNIT ACRY PREC 
=--====-=== ------------------:::===-==•=••=s= 

CEC 1,300 +01 MEOG 
CO[I 4,370 +04 UGG 
HN3N2 4.750 +02 UGG 
F'H 7,200 T()t) 

AL 9,500 •03 UGG 

tJr: 3,800 +03 UGG 
N02 LT 6,300 -,H UGG 
:--103 LT 8,400 -01 UGG 
F'B 9,500 +01 IJGG 
SN 1,'.:iOO •0C U1:,G 

S04 6,300 + l UGG +1 2 
car, 1. 04C- 11):", UG,.:. 
n1 ;-.000 +•,O 
HN3N2 ~.500 -' ,) 1 UGG 
CFC 4,000 +•:•O MEOG 

cor, 1,420 +04 UGG 
HN3N2 ,,, 40•:J +01 UGG 
F'H 6,700 ,oo 
r,L '0,750 ..,..-;,3 UGG 
N(12 1. l~S 1' 1}{1 UGG ❖ 1, 0 !(") 

N03 Lr 8,400 . ,) 1 UGG 
f'P. 9,000 ; 01 UGG 
SN 4 ,0<)0 -01 UGG 
S04 1. 010 t-')2 UGG +1 1 
ere :?.500 • 01 MC•G 

[0(1 : • 6~~~- t''C° 
. -· UGG 

Htl".~N2 1.200 tC'.: UGG 
F·H 1, .. svo -+00 
CO(I 7,290 • •>• UGG 
HN3N2 3,480 .! :i::~ UGG 

F'H 7, 6(H~ i-';0 
AL l, 750 i r,_, UGG 
NG.' 1. 70•, : ',1,:,1 UGG .. ·. ~ t!.1 
·JfJJ L, s.40,:· ,1 'JGG 
r· P. I, 70,_. 1 f} :, UGG 

SN o.(,00 :11 IJGG 
· .n 1 t • 13 1) t ,J :· UGC + l .9 
I !:.C 1 • (',~\,: '.· ,,t r1lClG 
( nr, : . '.',t,0 1 '/'' l!GC~ 
1 l 1..1 !. t ~ -~ 1. 93(1 +· : UG1.J 

f'J ,'. '.'_yf1t.: r-':•) 

Lt ( .: • J01) t· l Mf.l)G 

1_: ff 1. ::o<) 1,,::_ r-,LOG 
1_l_lil '.', 700 ',•l UG(, 
fl/I · N'.' -'· 24:) t · .. · UGG 
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B~DGER AAP - CHEMICAL ANALfSIS RESULTS BY SITE IDENTIFICATION 

SITE TYf[; LAKE WISCO~SIN-SEDIMENT f'AGE: :! 

SIT[ 
IDENTirirATION 

S1304 
S1304 
S!"2'04 
S1304 
S1304 

S l ,:, -1 
Sl 1)4 
51 •)4 
S1 04 
S1 04 

5130 
S13C' 
S130 
f,130 
::.130 

~130~ 
~130~ 
~130~ 
S1~0~J 
,:',13_ 

1 (;~. 
1 05 
1 05 
1 o~; 
1 05 

Sl 30 .... , 
S 13.i),:-. 
SI 
Sl 
Sl 

513,) .. 
51:'.0: .. 
·=-1 ,o,. 
-~-13(,,•., 
·_. ~ ?():_. 

::13·,. .. 
-=.1 3 1' .:-. 

·_, l !,,.).:, 

·-_.13(J.~. 
Sl _r.11, 

130.' 
13 1 ) 

130 
·:-, 1.3 C· : 
:-.1 ~1), 

~-/1t1f"'Lf.. 
tJll/11:E:R 

[l'.,1)44 
[15045C 
t:'" .. 1r.;c 

[l'":·.i45C 
v::.,,_ 4~C 

[t~1')·15C 
r,~; 1J•t5C 
MC'•~· 10 

MOOlOC" 
MOOlOC 

M 01cc 
[I ;47 
D 47 
n 47 
[1 4; 

D 1·•48L 
D C4SC 
D 48C 
D · 4CC 
I I~~ .~ .• 'f 

D 48C 
D 48C 
M 1~ 
M 1~ 
M 1~ 

M•Y 1:. 
I.:•:. 1:.r:,o 
11 ,;, o 
11 o 
r1 

1,c;r.e;1, 
!ti: .. _,:_, 1 C 
I•'_,. '.Jr.: 
l•' ,,,_,lf 
!1'. ·- '_,! C 

lt',· •',!C 
Mi,,'. J' 

Mr.,, i !.( 

'1"• ~ 

Mi" l :_ 

1_1·_·,,. j 

! t • '~· '..., 

11 
11 
11·_ -:,· ,4C 

SAtiH.E 
(1[f'11: 

183 
0 
•) 

0 
0 

0 
0 
0 
0 
0 

0 
12~ 
1 ;:2 
1~~ 

1 :·:· 

18 
lP 
18 

1'...: 

0 
,) 

1) 

0 
0 
,) 

0 
0 

,,) 

() 
,.., 

0 
(• 

() 

.-, 

SAMPLING 
£1ATE 

80050 
80050 
8001,Q 
8•)0~0 
eo,)so 

C100 r, 
800 
8◊(' 0 
300 0 
800 0 

800~; 
G0O5 
fJ 1>'.)'5 
~::oo:s 
800'.:; 

80050 
80050 
8 1)0~~ 
8•.11)').) 

800~-\ 

800SO 
8005() 
800~0 
8005 1) 

3)0~0 

80050 
800~0 
80050 
8l)Q5j 
800~C 

800~:,;. 
,3,)0:;c, 
8'J/)r.:,,, 
('h)O~,C· 
::::•)0~,t,• 

80V-•'• 
: : ' '' '~~ 
80',t,,··: 
:3 !)\.~.~ ., . 

::,'}'}: \,' 

~:·.)1\':",•'• 
t;:0(•',•' 
,-,oo:;o 
8(}(• 

801)~_;(, 

riNALYSIS 
D,HE 

80:49 
80086 
80•)81 
80081 
80086 

8008l-
80092 
80:':'◊ 

80260 
80~'.~.2 

302-1'? 
so:20 
80260 
B0::·52 
S0::'4'1 

80086 
80~6:! 
80081 
80081 
8·)08-:-

80•)8c-
800'I:· 
8':)2.2') 
80..:c-O 
8')252 

80 4',i 
80 :0 
c:o 54 
80 :.2 
80 .\·C· 

80086 
80081 
300~1 
30086 
800Rc-

c·:,Jv12 
r: ~. :1_.,, 

302~,/ 
:"-:024" 
-::c,.):: .'.•) 

~~•).'2') 

130:.:t-..."" 
H().'~j2 

8'J:·49 
t:•}(,~_{,:'-

PARAMETER 
TfST NAME 

F·H 
AL 
N02 
N03 
H< 

~-N 
SLM 
CEC 
COD 
HN3N2 

HI 
CfC 
CC [1 

'-lrBN2 
f·H 

AL 
,.or, 
N02 
f'H:J 
F·t: 

s~ 
504 
CEC 
COD 
HN7N2 

rH 
t.f-( .. 

:: l•I• 
Ht1:-N2 
f'H 

~,l. 
jl(I.~ 

(lt1'!: 
~-- l' 
:::fl 

·- ll•l 
11!1 

,ttt~·-N: 

" ~I 

If 
;P1 

Ht-.. ~N-• 

I·H 
(,f 

fESULTS 
PJOL ~NTSA r,f' U~IT ACRY PRfC 
;~~==;===~~---~~==~==~~~;:::=:===== 

L1 

Ll 
i 1 

Ll 
~- I 

7,200 
2,30\J 
l • 3.:,: 
8,400 
~-450 

1, 00() 
3. t:::i,_ 
:? , 80., 
... :<;o 
-s. 1:;o 

6,900 
6,00C 
6, c;·o,i 
l ,C<'•: 
A•:,)(, 

1. oo,.; 
1. :·50 
-~. 30\' 
r:. 4 1J\.' 

t . --~., ,. ' 

7,000 
1,460 
2,c;·9,_. 
5, 1 ll 
::!, t:l,_! 

6,600 
1,600 
~-~6-. 
f,080 
7.J(J') 

2. 5St' 
l . ~(,I) 

"..•. 4 )'! 

- , .'11, 
: • d(/ 

e·?O 
+•)4 UGG 
. -·O UGG 
-•j1 IJGG 
+02 UGG 

+ 0 UGG 
+ :: UGG 
i 1 M[()G 

~ UGG 
+ 2 ul;iiJ 

tOO 
+00 MEClG 
+03 UGG 
+ ·.::~ UCG 
j<)0 

t !)4 UGG . ')~ UGG 
- ,) l UGG 
,:; L1GG 

-+ ,:,.= Lil·,; 

--01 UGG 
➔ ,::~ UGG 
+01 ME(lS 
+ -~ ..,.., UGG 
-f C,3 UGG 

ti)!) 
t- lj 1 MEClG 
l (,4 UG•~ 
'1':: I_IGG 

+ ;<) 

+04 UGG 
)1 UGG 

'J J UGG 
;,)2 UGG 

UAG 

l. 4·:;,:, t•:•:: UG•." 
"l'":, ~ ; r_,•. UG1: 

3. ~•t,(, 
·,), ••.i•.J 

1 , :~·';'_ -t ·- 1 M[O& 

-, • t)()I) 

4, . .,..JC 

I. c,7r1 
·•,.','.)f ·-

.:-,.. Sh'J 1 •> 

Mfllli 
1_11~,l.J 

UGG 

II[,(, 

t 1, :! 1\2 

+'S ,3 

+ .... ~ .7 

+:: 



- - -
BADGER AAP - CHEHICAL ANALYSIS RESULTS BY ~ITE IDENTIFICATION 

:rTE TYP[: LAKE WISCONSIN-SEDIMENT F·.;GE: 3 

SI!E 
IDENTIF!LATION 

51307 
S1307 
S1307 
S1307 
51307 

S13◊7 

31307-~DNR 
f1308 
51308 
S1308 

~'.13.)8 
S1308 
Sl308 
51308 
S1308 

!30 
130 
130 
l 3 1) 

130 

S1308 
5130<;' 
S130·~· 
S1309 
.3130'1' 

130 
130 
130 
130 
J30 

1:~9 
130·~ 
130~ 
130~ 
1310 

-:,; 1 3 l /~ 

1 'J 

l ~: ~ (, 

l" 

1 ·' 
l 

::CM•.F·LE 
NUnf:l.f:' 

D50 4C 
D50 4C 
D50 4C 
D50 4C 
MOV 5 

H0015 
D50~4C 
D~0~5 
D50~5 
D505~ 

[150~5 
DS056 
[15056 
[15056 
D~057C 

D C 
D C 
D C 
D C 
D C 

[15156 
D~0~8 
05058 
D~058 
D~0~9 

n:---: 1J~.9 
ri~,l)~j9 

[:5')~? 
[1~,,,60 
[1~:.0t,O( 

[l'.,,)l,OC 
K,,:,:,,~•C 
r,•.,. oc 
l!',l• (J(_ 

l.1~ ••j 1 

r,•:;:·,;., I 
l•'_.,·, .. J 

K, 1 
r,'..• 

[1', 

ll'"J!, .. : 
J1' .. 
J1~.,1).!.3C 
ll ~ J '~' ... , . .5 L 
J1'-·,,;.,'.,JC 

SAMF'LE 
DEF'TH 

0 
0 
0 
0 
0 

C, 

0 
0 
0 
0 

0 
1•V, 

122 
122 

0 

0 
0 
C 
0 ,_, 

61 
0 
0 
0 

61 

61 
~-1 
c,1 

0 
0 

() 

0 
0 
('l 

(, 

V 

') 

I.) 

~. J 
.~. 1 

,, .. J 

') 

SAMPLING 
DATE 

60050 
80050 
80050 
800~0 
800~0 

80050 
80050 
soo~:o 
8 ✓ 051 

80051 

s~;o51 
80051 
8•:,o'.;~ 
80051 
80051 

80051 
800~•1 
800~,1 
::J00~,1 
,?"(·~· 1 

80U51 
30051 
800~1 
80051 
80051 

8•)o~:; 1 
80051 
80051 
80051 
80C.~:d 

80()51 
80051 
:300::jt 
00051 
G00!:.l 

~h)O 1 
81)(: J 
COO l 
80t· 
80(· l. 

8C0'.j l 
800:il 
80051 
f/00:, l 
800'j[ 

ANALYSIS 
T:ATE 

8C·091 
80036 
8008c. 
80092 
80254 

80 49 
30 59 
80 :!v 
80 60 
GO 52 

80 4 
80 6 
80 5 
8024·;> 
80086 

800 1 
800 ~ 

800 o 
soc 6 
801) 

80 ,) 
80 0 
80 2 
80 9 
80 0 

00::s1 
8025~ 
80249 
800:J.~ 
80081 

80081 
8•J08o 
(:O()l:6 
800S'2 
eo::2,) 

80 . .:'.,4 
'.J02~;:: 
80~ 4'' 
S•:>2:0 
802'.:04 

e1~ • .-~~2 
,_:r, -~4',' 

U,08,~ 
(: 1)081 
8 1 -(>81 

PARAMETER 
TEST NAME 

NC 
1-'B 

s." 
S04 
~:nD 

rH 
HN3N: 
CEC 
COD 
HN3t,2 

F'H 
( :)r, 

HNJN2. 
t-·:~ 
AL 

NO:: 
/l03 
f••. 
·~N 
:: r,.1 

CEC 
LEl 
HN3N2 
f·H 
,.TC 

f l•1"1 
Hrl"!-N2 
F·H 
.:.l 
Nu::.: 

u•~-3 
E< 
rJ 

0-l 
LC 

,:[, 

Hti ·,C! 
:11 
;_.:·\ 

1·u1• 

H1-.1~;.n:. 
;" ~ J 

Al 
fJO:: 
tJf"; 3 

~ESULTS 
BOOL HNTSA fXF' UNIT .;cR, PREC 
==~~~=======~-========~==;======== 

1.700 + UGG 
9.000 + UGG 
4. :.H)C + :.JGG 
2.:!60 + UGG 
5.940 + UGG 

7,000 +•:·-) 
1. 450 t,j 3 UGG 
9.00•) t•)O MEClG 
2,090 T'~•4 I.IGG 
8,40-) + C 1 UGG 

6,600 T :-~) 
1. 241) +03 UGG 

LT 1, J0C +01 UGG 
6, 20•j h0 
4.:!50 t )3 UGG 

l,710 +00 UGG 
LT 8, 4.,,) -•:•! lJGC 

1,500 .. 1) 1 UGG 
1 • ,.:j,_ • ..:1) UGG 
4. J~•·· .;.1,J 1 !GIJ 

1.50\J iOl MEGG 
2,900 t ,; l ME(lG 
3. 1:3() -+ :,2 UGG 
~. ~•·v,: + )0 
1. 90~• 't •J 1 11EO& 

~-41) -,.•)4 UGG 
2. ;-.:,;1j '•)::: UGG 
i"'.C..V( l 0C• 
1, 4C,0 +1;4 UGG 
1 • !-t,:. ♦ 00 UGG 

LY 8, 40i) - J 1 UGG 
8. 5•)r. I •-~ ! UGG 
: • ()f)r,. 'J 1 UGG 
1 • '/ ~t• H•~ i.JGG 
.3. ,._~(), + '' MEClG 

8,.3,,, ,,:,4 UGG 
I • •·. ~··,) f I J.J Ut~G 

J • '.,''. I~ 

:? • ..,,.j,J +•·11 MfqG 
~. 4 ..;, • ')4 ;~:::.:._. 

~. c(.~...... 1'..:. UL1G 
t,. :H;t, • r,. 
1. '.;:; I -l lJC,G 
1, 13 °'1" UGG 

I. I 8.40• .,,1 ljfjr, 

+3 

+l.!> 

~ ~ ,_, 

tl ,2 

+::: 

+ 1 - ) 

... 

t-1 

~ . 

K:'.: 

.. .... 

h::! 



- - --
BAVGER AAP - CHEMICAL ANALYSIS RESULTS BY SITE IDENTIFICATION 

,lTE THE: LAKE WISCO~SIN··SEDIMENT f·AGE: 4 

SIil S-~Mf"LE SAMF"L.E SMWLING l'.NALYSIS PARAMETER F:ESULTS 
I[IENTif"J•-ATION NUt11'ER DEPlH I•AlS: N•fE ~f3T NAME f(t(·L. MtJT'.:-,, t:Xf" UN!T ACRY pi;·EC 
==-,:;=;==---=-=:== ---··--- ======·= ======.::::::· ======== :==-==--=::: =~~=~~=====--~~~=========~:===~==== 

51310 D5063C 0 80051 80086 n, 4.500 +Ol UGG 
51310 [.50-S3C 0 80051 80086 SN 1.000 +0·:) UGG 
S131C- r,~~'.)63C 0 800:;1 2009::? S-04 7. JC" •Cl UGG +1 1 
Sl311 lt'.,t,c,4 0 300~1 802~0 (EC 1,600 , ~l MEOG 
Sl31t [i'.;064 0 80051 80254 ·;on 6.35•) +04 UGG 

51311 [15064 0 800~,l 80252 HN3N2 1. •fO<; +02 UGG 
S1311 [!50o4 0 80051 80249 F·H 6. \l•J•' , uo 
S1311 D5C65 61 80051 80220 CEC 1, 10•) +01 MEOG 
S1311 D:",Ot,5 61 80051 00:::54 COD 1.191) ~04 UGG 
S1311 [1~065 61 80C~,1 8025~ Hl1]N2 1.720 +0~ UGG 

S1311 ri:_;()65 61 80051 80249 FY 6,600 +00 
Sl311 [1'.;06-',C 0 801)51 80086 AL 1, 0V1: +04 UGt, 
S1311 r,:.066C 0 80051 800S1 NO:· LT 6. 30( -01 UGG 
S13ll !t'.:066C 0 800~,1 80081 N03 LT 8.4(),;. . •) 1 UGG 
S1311 [1~066C 0 80051 80086 f•P. 2. so,~ t•)l UGG 

S1311 [15066C 0 80051 80086 SN 7,000 · 01 UGG 
S1311 f1c-·)t-6C 0 80051 80092 S04 LT 1 ,00•) +•n UCG 
S13L: [1'.,067 0 300:'.:,1 80220 CEC 1. 50•/ +01 Mr flG 
S1~-1 :-: ti:,067 0 80051 80254 l'(HI 5.'-l':, .. + •)4 I_IGG 

Sl:L (1':,)f.7 () 8tJOr_;1 8024" f·:; ~-. ~·., ,, 1 '0 

S131:: lt50l8 61 80051 80:'20 CEC l, 4C< +01 MEOG 
S13L' [1'.:;068 61 80051 80254 COD 2.~'9,j +04 UGG 
S1312 [1",068 61 8(•0:51 80'252 HN3N2 8,8v1;, ,01 UGG 
S131:: [t':.068 61 80051 80247 f·H 6.J'>) H)O 
s131:: ft~.•J6'7C 0 8M'.:,1 81)086 Al. l, o;• .' f,)4 UGG 

,;131. [1t_.(,,!__.'7·•~ C- 800''.•l 80C·91 t.C 6,•·f),; 02 UGG 
S 1 ~; j :: w:c,,,?C 0 800~.J 80081 oo:: l, lT, ~ 0() UGG +l .o j(2 
~:13L L1::0c9C 0 800:,1 80081 N0.5 LT 8. 4()(' \) ~ UGG 
S1312 fl~,0"9C 0 80ot:1 80086 q: ~.50(· + ·~ 1 UGG 
~:131.: li'•'Jc,9C 0 80051 800:36 SIJ 1, 10<.' 1 J(j U!JG 

S13t.:: ri~.()6-.,.·C () 800~.J 1 80092 ~:04 6, 7•J•: ; 1) 1 UGG n 1 
Sl :.1. W[!NF,• I1L"1069C 'J 81)1)~: 1 80C59 HN3N2 ~. ,;-:-- ·' ro2 ur;c, 
Sl 3 l ·:. M•"i(Jl 8 1) 7'-131 •;, 80:?tl) (1)[1 ~' {)41~ .l1i5 IJ(,(, 

~. 1 31 _:, r,rjv 1 f_;: ') 7'7'".!.1 '7' t)0:·52 :-11:311_ 3 • 1 ()I, H12 UGG 
Sl::.L'- M•)I) 1 f.:: 0 7931 ._:, 80:49 f H o. 4,: .. t ·lC 

Sl31-1 tl 1}01 7 ,:, 793 l 'i 80086 AL ~. 1 :-0 •) 3 uu 
,-·.12-1 _., f"\,:l()1:• () 7<>:ri-;- 8021,•.) (:)ft I•~··._. ')4 UUi 
~:1,1.i !11 ·(' ~ 7 ,j 793: :- 8<)C?l :Ji. 1, 3,.- . , ! U(,G 
·:.; :i14 ,-,i(,t 17' <J 79:CP SOC-81 N0.2 L-, 6.:.,,, .. ·-•-'! 1•1Gb 
r; 1 ~~ 1 4 M(,:)17 C• /7' ~ 1 ·-· ~\(;(.•f: 1 1J1.,:::: 0 • .;:·-1 ,_, 1 l_!(,1_. 

--1.3: r·1 r ~• \) l :·· (, 79 :1•~086 1·1: 3.01,'•. . '1 l :JGC, 
r-l"vl _. 7c• l ', CH)24'7' r·H 6. ~ 'J ~ '.,,:., 

·_.J_;J I r:•><'l 7 0 /9 1 ·-· ::J~'08o :,.ti 7.0 -~- 1 IJGG 
SJ i 1 -l f-,. -~; 1 / (.> 19 800','2 '.'.fH •'>•3 ; ', l U•~U +.:15 ,., 

L 



-
-,;TE TYPE: SURFACF SOILS 

SJlf 
IDENlIFICA'!ON 

S140:' 
S1-l·):2 
S1402 
S14 >2 
$14':,~ 

Sl402 
Sl4J4 
51404 
514'4 
Sl404 

14•)4 
1404 
l 4 1J4 
1404 
1404 

51404 
S1404 
S1404 
Sl~C4 
s:4_., 

'.::14c,4 
S14~•4 
S1404 
51404 
2, l 4C8 

~1408 
S1~~8 
Sl408 
Sl408 
S1408 

S1407 
~140'~ 
': 1 4•)',' 

~140~ 
~140~ 

~; 1 ·t •j'~· 

II·, 
·-,l-11•, 

c-1-:: 
... ~ .4 .i. '. 

,; 1;' 
;-·1; 

:, 1 411 
'-1-11. 
',_: ·11 1 

- --
BA:1GfR AAF' - CHEMICAL ANALYSIS RESULTS BY SITE l[IENTIFICATION 

-:;;.r,:·LE 
rH!r1~ t'. r, 

[I 002 
[I ,)1) ._: 

[! f) l) ~'. 

[I ,,it"1:1 

r, ·l··.: 

[15 
[15 

[15 

[1:.j 

M•) 

Wvv •J 
WO-) 0 
W00 0 
W00 0 
w00 o 

W('+,'._ r, 

lJO .-.'O 
~1'.),~ ~') 

W• ... ,·. ,;, 
\.,;<_1, _-, .' 

woo-·o 
woo.:,) 
W';'J:!) 
WC•(<:,0 
[I~,,;)';::~ 

[i.~. ,)() 
II~,,)(: 

[l~i)(.} 

{l".11:,,) 

vc·,,p'I 

[1~;(,► ~l'J' 

[!'_:,,, .. _.;, 
J.'.•.•·· 

D' .. -'·>'" 

v: .. : 
l I~' 

1,-,. 
Ii' 

t1•, 

[1'.-• 

I' : I 
I.·' 
;t' 

SAMF'Ll 
l!El··~-H 

0 
0 
0 
() 

0 

0 
0 
0 
0 

10 

4~ 
45 
45 
4:::, 
4!:; 

45 
4~; 
4~; 
4'·, 
4'_, 

45 
4c, 
4:::, 
7,, 

0 

,) 

u 
() 

0 
0 
<j 

SAMPLING 
DATE 

793 4 
793 4 
79 3 4 
?93 4 
7'-i:'.- 4 

7~· 52 
8004 
8004 
8004 
8019 

8004 
8004 
8004 
8004 
8004 

004 
00~ 
004 
004 
~•I •4 

80042 
sco4;_: 
80042 
80192 
7'i324 

793:::4 
79324 
793]~ 
~~324 
793~4 

'T32 
'iJ2 
·:.,• ~:, .... i 

-·: -~.,: 
7•.;,• ~---: 

1·~3:~~-. 
7'f3.-~r_·. 

79'!,~'. 
·.10.J::·, 
.,.-. - . ,. 
, I • ..,__ 

:~q:,.•!. 
/·/ . ~--~. 
·•c , T 

7Y ::::, 
/9 2~J 

ANAL'rSIS 
[:ATE 

80086 
80081 
80081 
80088 
80086 

80092 
8003t, 
80086 
80086 
80200 

80~84 
800~0 
80066 
80056 
80066 

30056 
80066 
800~6 
800~,, 
S0•)66 

80084 
80084 
300~,8 
8v200 
8C08l, 

80081 
80<)81 
80<)81;:! 
t.:oos6 
f;00·1.: 

8008t, 
80081 
80081 
8·)08t; 
o•)os,,, 

C:00"":' 
31),:it::.•_. 
8t•<)'7' 1 

:30C·€<8 
;J ')(:: .. :,:. 

. ~o . ~ 
;3,. ,_.·-· •, 

~•Jt'-~1 
t,C,1);~11 
;3~·,,n_:~··: 

F'A;,·.;nETER 
1 EST NAME 

AL 
N0:2 
1in.3 
f·!-: 
,S;,, 

f,C,4 
;,[ 

Ni.1 
Srl 
NG 

Al. 
t-.fl_, 

~JU.: 
N02 
t!02 

N()'..: 
NO a: 
rJ1J :~ 
NC,-5 
fs/113 

;:·1: 
Sf'J 
SO·• 
NG 
hi 

1'1 ,:~ 

Nl).3 

F'I:: 
;:'.N 

~-04 

t1l 
'.J•:· 

NO?. 
; ·r: 
~.(J 

·,.,: I 
,.d 

'" ,i: 

,.-., 
IJI.J~ 

("-ill!. 

t't' 

f•AGE: l 

~TSUL TS 
f:001 ~;NlSA r,, UNIT ACR'. n;:e:r 
---------------·---=aa--aa--~:-----

LT 

LT 

LT 
LT 
l ·, 
L1 

LT 
Ll 
LI 

L1 

LT 

L! 

I r 
Ll 

·;,.ooc 
9,420 
::; • 400 
:i.aoo 
S,'500 

:....,. 53\J 
b. 751) 
4 • 401.) 

2.9~0 
1.:-00 

1. 50•:. 
1,100 
2 .501:, 

2.50\., 
2.~.00 

::.500 
3,600 
: • c,(10 

4. 40•.) 

4. ➔ =·•! 

2. 10() 
1,800 
1,800 
1 • 1 o,:, 
3,500 

"· 30..:· 
2 •~•VV 
1. :>::o 
b. t 5 1

) 

3 • 14(1 

., • :::.oo 
t,. :!,()•) 

S.400 
a. 5,;o 
2. ~o,:, 

? .53(', 
•• 0(}(; 

4. 3'Jt• 
~. ::5, ... 

.-_, • b'J'. 

·' • . ~ c~ ·; 
.~. 00 1..1 

1. 51 C 
1 • 4 ~~} 
1 -~8~ 

+o 
-I 

... 0 

; '1 

t ,''; 
- (\ 1 

-t• .. 3 
+ ..I l 
-·, I 

-<,•! 

-01 

-· I 
) 1 

i (·-

.. :-1 
-I ; I 
I') 1 

)3 

',\ 

' )!._\ 
1 ._, _: 

.. 'J · .... 

t•_,1 

:·,l 
(, 1 ,-,, 

;,: I 
1 ••j 

•4 

• 

IJGG 
UGG 
Ul3•.J 
UGG 
UGG 

UGG 
UGG 
UGG 
UGG 
UGG 

UGL 
IJGG 
i'IGL 
t1GL 
MGL 

MGL 
MGL 
MGL 
MGL. 

MGL 

UGL 
UGL 
MGL 
UGL 
UGG 

Ll(,G 

UGG 
UG(,< 
UGG 
UGG 

UGG 
UGG 
U1JG 
UGI.> 
L:GG 

UGC. 
UGI", 
UGt, 
:...:Gb 
:_:t,:,j 

:1_,,_, 

;~1t.,C, 

UGG 
UGG 
UGu 

+8,6 

-t,3 

-. 2·:"· 
- .. :_9 

9' 

5 

t.4:? 

i, 4 

+. ,3 

t.,:, 

I l 4 
t.OY 

c: 

4 

.4 

13 

14 

3 

.; 

c:: 
.:2 



-
£1TE TlP[: suRrACE SOILS 

}) l /•., ! C 

t_.r.:, } ,_, 

d 

,' ;' ' . 
: r'. \ 

)t j .! 

SilE 
IDENTIFl~~TION 

81411 
S1411 

/51413 
S1413 
51413 

SJ41 
.:;"41 
Sl41 
!:-141 
S141 

141 
141 
141 
141 
141 

$1413 
S1413 
Sl413 
,;1413 
5141 3 

S1413 
51413 
S1413 
S1413 
S1413 

S141 
5141 
5141 
5141 
S141 

51414 
S1414 
51414 
Sl414 
514!4 

5141'.· 
'.Hl 
·.J .,l', 

. j ·1; t 

. 1-l!', 

l -· l: 
':-141 •, 

- -
BAtGER AAP - CHEMICAL ANALYSIS RESULTS BY SITE IDENTIFICATION 

~-t-,Mi'.'L 
NL1r1iT 

D 011 
[I 011 
11 (,]3 

[1 013 
D 013 

}:~,') -3 
[,'"·' 3 
w,,,c, 1 

iorJ\J I 
wc-u 1 

w,v ',1 
wr~..._- 1 
Wt JIJ 1 
w,;,o 1 
WOv 1 

woo 1 
woe, 1 
wor;, 1 
WOc· 1 
lJ(d_, : 1 

W00 l 
woo 1 
W0(1 1 
WOO l 
W00 1 

W0c l 
W00 l 
W0 1 
wn 1 
D~ 4 

D5 14 
D'.' 14 
[1~. 14 
r·~.c,14 
r,~n14 

f! ( - J. ~' 

! <' J'. 

L'. 
I,. 
fl', 

{r' 

['' 

SAMFl.[ 
[:[F· I H 

(' 
(j 

0 
C 
0 

0 
0 

lf, 
10 
11) 

! C• 
i_l) 

1, 
1 C· 
j_(', 

10 
10 
10 
10 
10 

l ,) 

10 
10 
JO 
10 

l ~· 
1 ,j 
10 
j() 

C• 

c, 
r,, 

L' 

S,~MF'L 1 NG 
DATE 

793:5 
79325 
79330 
7<:-·3io 
79330 

79330 
79:330 
80185 
80185 
80185 

B1J 1 n~, 
3018~; 
ao1r:5 
S~lB~ 
001:<; 

80185 
8018~, 
8C•lco:, 
80185 
8•'/lf:"' 

80185 
80185 
80185 
80185 
80185 

80185 
8011::·~ 
8<)185 
80185 
793,;o 

79330 
7933C 
7Q33('t 
793.:.~• 
7'?330 

793 0 
7·;3 0 
7q:, 
~93 ~~C• 
793:,.,, 

79_,. ·,, 
7~.J3,'· • 

ANALYSIS PA~·AtiETER 
f•ATE TEST NAME 

-------- :;:::c;;:.::===-==-

80086 SN 
80092 SO4 
80086 AL 
GOO?l NC 
80088 n, 

80086 ~:N 
8•)092 S04 
80197 ,;L[IRI' 

8)15·7 f'C[<Vl 6 
E:01 ~'7 Hf::?21 

t,:(.J}9-;' r·( E.:.3:! 
80197 F•Ci:-,242 
80197 f··n,248 
801?·1 f-'C8:'.:S4 
801 5' 7 PCl<26◊ 

80197 l'.if'tiC 
E'0197 f<F:.HC 
80197 [1f:HC 
80197 CLD,W 
8•)1 '•7 [•L [1f.·rJ 

80197 EN[IRN 
80197 AftJ':'.LF 
80197 £:EtiSLF 
80197 HrCL 
80197 LIN 

80197 FT['['fl 
80Fl7 FTD~1E 
80197 ~TDLIT 
80197 T/F'HEN 
800(<6 hi 

80081 NO'.'. 
sc,cs 1 N03 
800:-38 n 
8008,,, ·::.N 
80092 SO4 

81)0::<~ r-u. 
RO(,,.·i l 01· 

000c:1 IHI.' 
8C•~)e 1 fl(;_'. 

f:r.)C :-:~~ 1·1· 

: :(1(1r-":.·, /J 

IJ0(,,<;;:.,: ·: r1.l 

PAGE: 2 

..:[SULTS 
f:IJIJL l'lNTSA f ,,. UNIT AC:U r·R1:c 

1,210 t ') 3 
:.:?.530 + ~, l 
6.87~ ,, .. _: 
3,400 : ')4 

3.550 -t•;,: 

2,400 t,·o 
4,680 +02 

LT 3,300 - 02 
LT 1,100 t ,.J'J 
Ll 3,00<.: ;,··o 

LT :'., 400 .;. : •) 
L: ; , 300 ; ,,o 
LT 7,00C - ') 1 

LT 2,400 +·)•) 
LT 2, JOC• t.J') 

LT 1,700 , . '1 
LT .3,500 .1 --~ 

1, 4C·(· :·1 
L i l • 1 t: (, --:1 
i T 1,60\J .. )1 

6,600 . ~1::: 
LT 2 .50{) ,~. :: 
LT 6,400 ,;,! 

LT 1, :oo . 'Jl 
LT 2,800 ,:: 

LT 6, 30') J:? 
LT 1 • 100 -,)1 

LT 7,:?00 --o: 
LT 8.700 i J•) 

6,i'5O ,,;:; 

'.:!, t,10 t ,Jr') 
LT 8, 40,;, .r.1 

8,000 •·)! 

6,001) - J 1 
2. 9•;•0 +\>.· 

':; .v.!5 + ·:• _,, 
l • tor, 
: ,360 t -'''4' 
'r'.630 / ~· ~ 
4,500 l'.l 

'i. •)!)'} 

l. J:-•1; I 

UGG 
UGG 
UGt; 
UGG 
UGG 

UGG 
UGG 
UGL 
UGL 
UGL 

UGL 
UGL 
UGL 
UGL 
UGL 

UGL 
UGL 
UGL 
UGL 
u1,;L 

UGL 
UGL 
UGL 
IJGL 
UGL 

UGL 
UGL 
UGL 
UGL 
UGG 

UGG 
UGG 
UGG 
UGG 
IJGG 

UG[; 
UGG 
llGG 
UGG 
t_1i;G 

lli,G 
!JGG 

t,3 

t L' C .,,., 

♦ 2.4 

t4 

• l • ,? 
L◊6 

+ ,. 

~ 

.2 

ca 

,3 

r~2 
31 

7 



l 
I 

. I 

i 
. j 

ANALYTICAL DATA 

SUMMARIZED BY TEST NAME 



- - -
l!,,J, .... i::~· ,~AP CHEMICAL ANAUSl:3 f[SULT:; d TEST NAME 

f'Ar .-.~.;_ l C:R: Af:HC 

SITE SAMF·LE SAMf"LC SAMPLING AN.;us.s ~ESULTS 
IIIENTIFIC.!ITION NUME:ER ItEF'TH VATE I<ATE I<00L MNTSA E:.<.F· UNIT ACRY PREC 
==--=-==-=-~==~= -----·-- =====;;;: -------- -------- ======~===~===~~=====~•===•*:=====• 

s110:: AOOM 1674 80183 801"7 '... T 1,700 -c UGL 
81104 A00t8 2543 80183 E: l Q7 LT 1. 700 -•:• 1 UGL 
Sl107 A◊Oc-3 1936 80184 801 'i 7 LT 1,700 -,:, l l.:GL 
511 '.:'3 A005.2 3782 80190 80197 LT 1,700 -..:-1 UGL 
51137 A0073 5456 80190 801'-7 LT 1,700 -·~· l UGL 

'~1413 WOO'.;l 10 80185 80197 LT 1,700 -Ol UGL 



- - -
BADGER AAP - CHEMICAL ANALYSIS RESULTS BY TEST NAME 

PARAMETER! AENSLF 

SITE SAMPLE SAMPLE SAMPLING ANALYSIS Vi"SULTS 
H<ENTIFI':•,TION NUMPER DEPTH [•ATE [IATE BOOL MNTSA OT UNIT ACRY F·REC 
=========- :_; -· :::=;:..: ==-===--== =:::.::=== ===:::.-==== ====.:...:;;:=: =~==~=· .. ·-~==~==============•==:~==== 

S4 102 t\0()(..,6 1674 80183 801 ·77 LT ~.500 -(,: UGL 
S1104 A00,,8 2543 80183 80i97 LT :?.500 -o::: UGL 
S1107 A0063 1936 80184 80197 LT 2,500 -o:: UGL 
s11:s A0052 3782 80190 8Cl97 LT :?.500 -02 UGL 
S113:' A00:3 5450 80190 80197 LT 2.500 -02 UGL 

S1413 W0051 10 80185 80197 LT 2,500 -02 UGL 



- - -
BADGER AAP - CHEMICAL ANALYSIS RESULTS BY TEST NAME 

f•ARAM[ 1 ER: AG 

SITE SAMF·L.E SAMPLE SAMPLING ANALYS!S FESULTS 
IDEtlT IF I CAT I ON NUMI:Ek I•EF'TH DATE [!ATE BOOL MtlTSA EXF UNIT ACRY F'REC 
===··---·--- ·-.-::-:::.== :::.":---== ======- -------- --------- =====~========~=:=====~===•===s::=& 

S11 1)2 A0066 1674 80183 80 :.:?5 LT 3,000 f ,)t) UGL 
S1104 AOOo8 2543 80183 80 25 LT 3,000 +0(1 UGL 
S1107 AOUl.:~ 1936 80184 80 25 LT 3,000 +oo UGL 
S 11-)8 AOC,.~.4 886 8 1)184 80 :25 LT 3,000 +o•:• UGL 
Sl: :.'l AOO~,/.> 1500 80189 eo ~~ LT 3.000 +Ot) LIGL 

51123 A0052 3782 80190 80 :5 LT 3.000 +o•:• UGL 
51128 A005:t 1958 80189 80 25 LT 3,000 +0•) UGL 
51133 A0061 2878 80185 80 25 LT 3,000 +oo UGL 



- - -
B~DGER AAP - CHEMICAL ANALYSIS RESULTS BY TEST NAME 

f·Ar;·,,METER: AL 

SITE SAMf'LE SAMPLE Sf,Mf'LING ANALYSIS F:ESUL TS 
IDEN TI<· I CATION NU~BER DEF·TH DATE r•ATE E<OOL MNTSA E <F· UNIT ACRY PREC 
:::.=::::;;::::;:.::...:..:::::::===::: ===-=== ======= -------- ===':::==== ------------------=-==-=--=-=--==:• 

4 

:::.1102 Av,)01 1370 80051 80084 2.soo ♦ 03 UGL 
31104 A•.l'.)02 2283 80051 80084 4,000 +02 UGL 
Sl 10 7 A0'-'•)3 1453 80056 80086 LT 3.00() +02 UGL 
S11C8 A0004 57~ 80056 80084 LT 3,000 +02 UGL 
Sl 10•:· A000~ 2650 80057 80084 Lf 3,000 +02 UGL 

Sl 111 A)008 2411 80058 80084 LT 3,000 +02 UGL 
51112 AOOOQ 1981 80057 80084 LT 3,000 -+-0:? UGL 
S 111 ~_, A0007 2747 80057 80084 LT 3,000 +◊:! UGL 
s.11~ AOv•h· ~;,99 80058 80084 LT 3,000 +02 UGL 
Sl 11 '·' ,,oo 10 3128 80058 80084 5,000 +02 UGL 

Sll21 A0014 1206 80058 80084 LT 3,000 +o::i UGL 
s11::· A1!•)1 l 3914 8005~ 80084 LT 3,00•.) +•):~ UGL 
311~3 Ai.'·013 :652 80()53 80'.)84 LT 3. •)00 +.·)2 UGL 
S:!.12~ A0015 3609 800'::8 800(>1 1.:.100 +03 UGL 
Sll'.::7 A0012 198~' C::G05:? 80084 LT 3,000 tO::> UGL 

Sl 130 l',◊020 2461 60058 80084 1,000 t03 UGL 
S1133 AOO:>l 1944 80058 80084 3.000 t•J3 LIGL 
S1134 AOC·2::' 4343 80058 B00E:4 6,000 +02 IJGL 
Sl ~:02 M•)C'Ol 0 soo::;o 80088 9,750 t-:•3 UGG 
: .. 12·J3 M•)U•J2 0 8• .. J•)51 80(<38 1. ,.;.,_:o + :'14 UC·•:i 

'. .. l .-:r>4 MOC\.·•.~ 8 1)0~,c, so,·•:~~,s 1.4~0 ',) 4 IJG,, 

SJ :'.05 [l~',~)27 \J 80050 80086 3,750 +(•J UGG 
~;1,::oc nso:,9 0 80053 8(,086 1.750 ➔ 03 UGC, 
S 12 1) 7 MOOC,4 0 80053 80086 1,900 t•:-4 UGG 
;:~ 1 JO i r,~;o:r.6C 0 8')049 8 1)G26 ?,500 ➔ ,:,3 UGG 

f:.13,J·t W0 1)1,::, t,.(i 8•:.0~;s 3C084 3.ovo +02 UGL 
~: J ~o:·· r ~.,. :=. qc ,:, ::_i(;,(,-1) 80j~,86 ·?. _;~o ➔ ') 3 •JfjG 

2l ·y:.~. I1'~.•'.J l 2C 0 80050 ·2,)0:~~c 1. 7:;(, H,4 ur..r· "'-' 
Sl ?(Ul V'.~(•4:-C 0 80050 80086 .:. 30-'.) t04 UGG 
Sl JC,':; D~,O•l8C 0 80050 80036 1,000 +·H UGG 

SI :-0,:, [1~,i.•~; 1 C 0 80050 801)86 2.5~0 i04 UGG 
51307 1,5r,~ .. 1c 0 80050 8008t- 6,380 +r13 UGG 
Sl ,'.,_· ' WIJ017 60 8·)058 eooc:4 LT 3,000 t•): UGL 
';) 1 .;,)~; I.1~05:c 0 800~;1 80(86 4.:?~0 +c·3 UGG 
f·.13(,•., (1' •:)~·.,)I_: 0 f: 1)O51 G0086 1. 4(•\) -: ,j.l !JGG 

:: 1 7 1 0 r,~;c,.::.:ic 0 80051 B 1J086 1.55(, 404 UGG 
SI 311 1''.,0/,6C 800~,l 80086 1. 0,;,J +•)4 UGG 
Sl 31 :· [:~(-.·~-=/(. (, :J00Sl C·)08;:'.. 1,08·:0 : 1)4 UGG 
Sl 3 ! ." 1 un,1r->. {.() 30(\'58 SC.084 LT S. 000 i , ~· . ' UGL 
!:-1314 r1•,•.·L' ,; ;'931~ 8008c., .: • 12•.) .. •1.!- UGG 

'. .. 14(>2 I•~(-., 2 773.~:4 8008.~ r;-. u,: .. J ; )3 ;JGG 
·;.j 1\,)-tl • ': ,t• ~ -~ :•,)~.'•4-'. :_:,)t);_' ... '> • -~ •_:. i) ! '.3 UGt~ 
Sl 4·)4 l.o!• '."'\~'.IJ 1: .' .-~r'j1 __ ••"12 RtJr,;:.>1 1. ~•:-.•.j + ·3 t.;GL 
~- l '1; H J.1(iOO~.: t.) 79·,::4 80(\; .!:, J. ~;oo -t ·)3 UGG 
Sl 4QC/ 1.,~_,'-)09 0 ,q-,.;i;;-

. ' ---~' 80086 6-50•) i03 UGG 

~-l•IJ•:• r,~-J( I 11) 0 -,r "7 ")t:' 
', > .. .J :~008l 1,000 4"1_)4 IJGG 

'.-1•11 I 1,:,r.11 0 /'7 31~; : .. H .. OHb 7,000 tOS u,;G 



(!) (!) (!) 
(!)(!) (!) 
::::, ::::, ::, 

~~ 0 ~~ 
I'- ,n N 
WI'-,() 

0 " ~~ 

,() ,c) ,() 
·:,, co co 
~00 
000 
,.-) CD CO 

000 ,.,,., ,., ,.,,.,,., 
c,,. 0,. 0,. 

" " " 

000 

': 'Cf L;J 
.... " .... 
~, C, 0 

.i) ;,;:; .. ., 

.=. .. ~.:, 



- - -
BA~GER AAP - CHEMICAL ANALYSIS RESULTS Bf TEST NAME 

PAR~~fTER: ALDRN 

SITF ~,AMf'l E SAMPLE SAMPLING ANALYSIS RfSULTS 
HIENTI f ll',, T ION NU~1E-:ER DEPTH DATE OAT£ BOOL MNTSA [; ,· UNIT ACRY PREC 
===~ ~--.:==-:-~=:===-== :; :-.: ~-. ~.::: ====== ======== -------- ------------·---------c--=a•-=•-•~=2 

'?::11 •\2 AO(,l,O, 1674 80183 8,)197 LT 3,300 -t,.:.: UGL 
S11C4 AOC·.S8 :?~143 80183 80197 LT 3,300 UGL 
s110:· AOO-~ 3 1936 80184 80197 LT 3.30V -o: UGL 
S11:?3 A00":.2 378:? 80190 80197 LT 3,300 --0:: UGL 
5113:1 AO(· ':I !j456 8•:>19') 8•,)197 Ll 3,300 -(:_: cJGL 

S1413 WOC•51 10 80185 801'77 LT 3,300 - '~'..:. UGL 



-
F'Ar;At".:·_ "'ER! t;i.1', 

srn. 
l[•EI-ITif 1'' ION 

'3111 -'-ll[,:!f'; 
s1121--w;--i~: 
Sl 123--W~-H~-' 
'31128-i.,;L ~h: 

Sl 134~ wt1tJE' 

s113::::- wr,r,F: 
Sl 1 5~--W'·rlF: 

- -
f:iWGU: AM' - CHE.rilCAL ANALYSIS R[SUL TS tr , ES; NAM£ 

SM,nE SAMF·LE. Sht:f'LitW ANAL ,,IS H:cUL TS 
NL-Mi:(,-: r,Ef·TH !.•ATE. !•,Hf r00L MNTSA £.<, uNIT ACR't f'FtC 

=== ====:::=== =-=.:..=: .. ;;;== =-====-======~~-:-~====-=---:--==-= 
AO•'.)":,') 33:l 801 '7'3 ;-3'J 1 ?:J ~o + MGL 
A00:'.6 1500 ,J0189 8•): ~-6 -· <)<) + - MGL 
AO◊':,'.' 3782 80190 80:96 -. :::o -t - MGL 
A00::;7 19:jO 80189 8 1) l <16 1 • 50 t ' MGL -
A<K· 1 0 4176 U0\94 80 !S'S 3, 70 + MGL 

AOt1 ·•1 4633 80194 8C'198 4,480 +02 MGL 
AO<Y'2 457::: 80194 e,)191:1 3, 3.:,0 +v~ MGL 



- - -
BADGE~ AAP - CHEMICAL ANALYSIS RESULTS BY ,EST N~nE 

f'ARt.t;r . L~;: AS 

SITE SAMF·LE SAMF"LC SAMPLING' ANALYSIS REcc;L.TS 
I ['ENT ff; CA Tl ON NUMBEI( DEPTH DATE DATE BOGL MNiSA EXF· •JNIT ACRY PREC 

""~""''"'" -::= ======-= ==:=::= -------- -------- --------------------- ------==--=s=--=== 

c;11 C2 A0066 1674 80183 002::5 u l-,000 +oo UGL 
S1104 t,()06C: 2543 80183 80~25 LT 6,00•) +<•v UGL 
Slt<:-7 A0C•6-3 1936 80184 80:!25 LT 6,000 +N· UGL 
\:11C•8 A00e4 686 80184 80:':'5 LT ,_,, 000 +oo UGL 
S 1 t :1 AOV5t:- 1so0 80189 eo2:-is LT o,000 tvC• UGL 

s1~: AOO::. 3782 80190 60 25 LT 6,000 +oo UGL 
Slt.• A005 1958 60189 80 25 LT 6,000 +0v UGL 
s11:, .~0<)6 2878 80185 8'.) ~5 LT 6,000 +oc, UGL 



-
PARA"[ ''k: BBHC 

:,: r ~-
: vcti: 1:-·:,~;.-: !OU 

::.1 l '<.-: 
:.:....:. ::. ()•; 

Slh' 
='•l t ~·3 
3JLP 

S1413 

- -
BADGER AAP - CHEMICAL ANALYSIS RESULTS ~y TEST NAM[ 

SAMFLf 
NUMl•ER 

A00~ 
A00o 
AO06 
~005 
A00) 

W0(J~:; 

SAMPLE 
[1[r·lH 

1674 
2~43 
1936 
3782 
5456 

10 

SAMF'UNG 
[•AT£ 

=====-·:::-= 

80183 
S0183 
8018-1 
80190 
80190 

8018~ 

ANALYSIS 
[IA![ 

==.:..=--~ =~=.:= 

8'J l 9 7 
6<i l Q/ 
80197 
eo:-n 
s,; 197 

80197 

~ESuLTS 
BOUL ~NfSA EaP 0NIT ACRY PREC 
~-=;~=~--~~:-========~=;=========;:=c 

L1 
L1 
LT 
u 

Li 

• 5CJ0 -0 UGL 
. '.:,\iO -0 UGL 
,50v -0 UGL 
. :,00 -0 UGL 
. ~·JV -v UGL 

3. 500 -o: '~1bL 



- - -~ ----- --·--

BADGER AAP - CHEMICAL ANALYSIS RESULTS BY lEST NAME 
PARAr-C• t. F:: BE 

SlTL SAMF·~.E SAMPLE SAMF·LING ANALYSIS RESULTS 
lD[N~ ~Fic,·,-roN NUMl!E:i-: DEPTH DATE [I(, iE f:()OL MNTSA EAF· LINIT ACRY F'REC 
= ·:::,:-·~-:==·=·= ::::::= ===::::::::-:: =:.:===== -------- ==:-=-=-=:=. ==~=======~===~~==r.==:=~===•======= 

Sl; ,:,:.: A0066 1674 80183 eo~:5 LT 4.700 tOl l.iGL 
S1 I<. 4 A00L-t< 2543 80183 BC:!25 LT 4.700 +01 UGL 
Sl l •;7 AOOl,3 1936 80184 80~25 LT 4,700 +i:,1 UGL 
S! 1. 8 A006•l 8~:6 80184 81)2~5 LT 4,700 +01 JGL 
~;1 L:l AOO'.:-~- lSC•0 f,1)189 S(:.:1~'~ LI 4,700 +·) I U&L 

511 :, A◊O~:.! 3782 8019◊ ao:25 LT 4,700 +01 IJGL 
S11 e A0G5.' 1958 801£9 SrJ~25 LT 4,700 t•)l IJGL 
Sll 3 A•.•t•i,1 2c;79 8018~ 80..:~S ... r 4,700 +◊~ UGL 



-
PA~~"lTER: BENSL~ 

SIT~ 
IDENT!FICAl!ON 

Sll02 
b:104 
61107 
Sl123 
s113; 

~:14u 

- -•· __ 

BADG~R AAP - C~EMICAL ANALYSIS RESULTS ~y TEST NAME 

SMiPl.E 
~IUrH:t·R 

n00l~l 
A0068 
A00 3 
A00 
A00 J 

W0051 

SAl'!PLE 
IiEf•TH 

:674 
2543 
1936 
3782 
~45,S 

10 

Si'\MF"L 1 NG 
DATE 

--------
80183 
80133 
80134 
80190 
8019•) 

80183 

ANALYSIS PESULTS 
DATE BOOL MNTSA E•P UNIT ACRY PREC 

:::::.:.;;..:;.;;:..., .... 

,X,1?7 LT o,400 -0 i.JGL 
80197 LT 6,400 -(• UGL 
30197 LT 6,400 -,, UGL 
8VlS'7 LT 6,400 -,:,, UGL 
8vl'f7 Ll 6,400 UGL 

;.:h)l 7·7 LT 6,400 ·-(•..: UGL 



- - -
BADG[K AAP - CHEMICAL ANAL,SIS RESULIS ~y l[ST NAME 

FARAMlllR: CCL4 

SITt ::;AMr': l sr,Mf'LF. SAMPLING ANALYSIS f..E:~lJLTS 
l1.1fNTlFIC~11tJN ,~IJMF<tF: DEF' fH DAT£ r,,:,TE r:onL ,,:, fSA £XF' UNIT ACRY f•REC 
- •··•· ···----- -- - - - -··- =-====.:;_; ;;===== -------- ===·=-==:-:=- =~~~=~~~====:==~~;~==zcz•===•::a:ca 

' 110::' A006,_, 1674 80183 aoi,;.::- ... 1 3, )·)0 -•n ,.:GL 
Sl104 A006,, 2543 20183 8•.)1<17 L ;- 3,000 -Oe ,GL 
·=1 ir;,:1 A◊vt.:, 1936 8◊184 801 ,,.., LT 3,000 -01 UGL 
0 '.llC·S A00.~•l 886 80184 801"7 LT 3 .,:,00 -01 UGL 
Sl lc•Y 1~0c•·.·.r;, 2'1'61 l:!0185 80Vi'7 Li s.ooo -01 u13L 

S1117 A005.:') 33::'l 80193 80197 1,200 +01 UGL 
S1121 AO056 1500 80189 801;'7 ~. T 3.0(,0 -01 UGL 
'31 l '.!3 AO(,~.~ 3782 80190 80197 l f !- • -:100 -01 UGL 
Sll30 A0 1)~3 3485 80190 co1~·- L r 3,000 -01 UGL 
'il133 A0061 2878 80185 B·~ 1 S'7 i', ,)00 -01 UGL 



- - - .. ·--" 

BADG[R AAP - CHEMICAL ANALYSIS RESULTS Bl ~£ST NAME 
F'ARAl':f'ER! er, 

SITE SAr1F'lT SAMPLE SAMPLING ANAL f·: I: Rfc::.1_1L TS 
!IIENTIFIU,1 ION NUMBn· LIEF'TH [IATE: t1ATE EOOL Mti~SA EXF· UNIT ACRY PREC 
~-' ""~-="' .. :':;...=·:. =- -- --~=-=- ;·_:,- =--=======:::. -------- ==;;:=-.::.== =~===~==-~=====~=-~;~======zzs•a=szs 

::110: t"'lOC,,:.~ .. 1674 80183 80:'~'.5 LT 1. •.)00 +oo UGL 
31104 A0O6(;; 2~43 80183 80~.;5 LT l, 000 t0<.:- UGL 
S1107 A0063 1936 80184 80225 LT 1, .)00 +oc UGL 
S11 •)8 A0◊6•1 986 80184 80~~5 LT 1,000 +oc .JGL 
s11:::1 AOO'.:l, 1::00 80189 t:30~.2~ L 1 l, •JOO +00 1_,GL 

St:.23 A0·)5:2 378~ 80190 80225 LT 1,000 +0•) UGL 
511:'8 A0057 1558 80189 802:.~5 LT l, 00•) +oo LIGL 
S1133 AOOt,1 2878 80185 80:2~5 LT l ,000 +O•· UGL 



- - -· 
BADGER AAF' - CHEMICAL ANALYSIS RESULTS BY TEST NAHE 

f'ARAMrTER: CEC 

SITE SAHf'LE SAHf'l.E SAHF'LING ANALYSIS RF"ULTS 
l[o[Nl IF I U, Tl ON NUHf<ER DEF"TH [IATE [IATE E<OOL MNTSA E\F UNIT ACRY f'REC 
:;=======-·=- ··== --- -··-- ====== ======== -------- =====;.~~=======~~=;~==2=~---•=*•==• 

S1301 [15035 122 80049 80220 1,300 +01 MEtlG 
1;1302 !15038 122 80049 80220 4,000 tOC• l'IEOG 
51302 110006 0 80049 80220 2.soo +01 l'IEOG 
S1301 [15141 274 80049 80220 1,000 +01 MEOG 
::,i:;o):; H0789"C 0 80049 80220 2,300 +01 l'IEOG 

51304 [15044 183 80050 80220 1,200 tvl l'IEOG 
51304 MOO:O 0 80050 80220 2,800 +01 l'IEOG 
S130:.:; [1504/ 122 80050 80::'20 6,000 +o l'IECiG 
S1305 M0012 0 80050 80220 2,990 +01 MEOG 
51306 [15050 183 80050 80220 1,600 +01 MEClG 

Sl306 M1013 0 80050 80220 1,500 +01 l'IEOG 
S1307 [15053 183 80050 80220 2,000 +OJ l'l[OG 
S1308 D50:j5 0 80050 80220 9,000 +oc M[()G 
S1309 £15156 61 80051 80220 1,500 +01 l'IE(IG 
s1::.o·~ r!sc-~e 0 80051 8•J:'20 2,900 +01 MEOG 

S130'1 [1S1)59 61 80051 8C220 1,900 +01 nEL,G 
S1310 [15061 0 80051 80220 3,000 +01 11EClG 
51310 {15065 61 80051 80220 2,700 +01 MEOG 
5131: [15064 0 80051 80220 1,600 t◊l MEOG 
51311 [1506~ 61 8C051 80220 1,100 +01 MEOG 

S131:! LJ~C,i.. :' 0 8•.)051 £:0220 1. ~~00 +01 M[Q(j 

51312 1150.:.,8 61 80051 80220 1,400 t U l MEOG 



- - -
BADGER AAP - CHEMICAL ANALYSIS RESULTS FY TEST NAME 

PARMETER! CHCL3 

SITE SAMPLE SAMPLE SAMPLING ANALYSIS RESULTS 
l[lENTIF I CATION NUME<rn IIEF'TH DATE IIATE BOOL MNTSA EXF· UNIT ACRY PREC 
:=:============ =====:;. ====== ===:::=== =::====== ===•=====z=========c•a•••=•••=•••»• 

Sl102 AOOe-6 1674 80183 80197 LT 2,300 t•)O UGL 
S1104 A0068 2543 80183 80197 LT 2,300 +oo UGL 
Sl1C7 A0063 1936 80184 8 1)197 LT 2,300 +00 UGL 
S1103 A0064 88t. 80184 80197 LT 2,300 +00 UGL 
SllO'? A0059 2961 80185 80197 LT 2,300 +0•) UGL 

51117 A0050 3321 80193 80197 6,600 +01 UGL 
S1121 A0056 1500 80189 80197 LT 2,300 +oo UGL 
S1123 A00~2 3782 80190 80197 LT 2,300 +00 UGL 
S1130 A00~,3 3485 80190 8()197 LT 2,300 too UGL 
51133 A0061 2878 80185 80197 LT 2,300 +oo UGL 



- - -~-
BADGER AAP - CHEMICAL ANALYSIS RESULTS BY TEST NAME 

f'ARAMETCR: CLDAN 

SITE SAMF'LE SAMF·LE SAMPLING ANALYSIS RESULTS 
IIIENTitICATION NUMBER [1EPTH [1ATE [•ATE BOOL l'INTSA EXF· UNIT ACRY PREC 
~=========;;;.;:;;:': ====== =====:-: ======== ======== ---------~--------------=•=-==---#S 

5110:::? A0066 1674 80183 80197 LT 1,100 -01 UGL 
Sll04 A0068 2543 80183 80197 LT 1,100 -01 UGL 
Sl107 A0063 1936 80184 S0197 LT 1,100 -01 UGL 
=: 1123 A005:::? 3782 80190 80197 LT 1,100 -01 UGL 
s1i:;:7 A0073 5456 80190 80197 l..T 1,100 -01 UGL 

S1413 W0051 10 80185 80197 LT 1,100 -01 UGL 



- - ·-
BADGER AAP - CHEMICAL ANALYSIS RESULTS BY TEST NAME 

f'AR.!\M:.TER: co:, 

SITE SAMF'L.E SAMPLE SAMPLING ANALYSIS RL:-ULTS 
IDE NT IF !CA r ION NUME:£R [1Ef•TH DATE DATE BOOL MNTSA EXF UNIT ACRY f'REC 
=-=·-=====;;. ·::.;::::::= ::::::::r.=.:.:: ====== ======== ========= ====~=~=========~=====2c•s=a•:====• 

s1117-wr-rir: A0050 3321 80193 80197 5,000 +oo MGL 
S1121-Wf1NR A0056 1500 80189 80197 4,700 +01 MGL 
Sl 123-W[itm A0052 3782 80190 80197 LT 5,000 +00 MGL 
S 1128-W[:rlR A005:> 1958 80189 80197 LT 5,000 +c.:, MGL 
Sl134-W,1tH .. A0070 4176 80194 80197 1,200 +01 MGL 

Sl 135-Wf::JR A0071 4633 80194 80197 6,000 +OC• MGL 
S117-<',-W(trlR A007:: 4572 80194 80197 9,000 +c,c MGL 
51301 r,:,--J:;~ 1 ~,., 80049 80262 4,370 ➔ 04 UGG 
S13Cl MOOo~;c 0 80040 80260 1,040 +O'_; UGG 
St.302 Il503S 122 80049 8•:i:54 1,420 +0.i UGG 

f:.t 302 M0006 0 80049 00:,,c, 2.6~0 +~•:• UGG 
51303 [1~;c,41 305 80050 80~53 7,.::90 +04 UGG 
Sl :i◊3 M00(7,:. 0 80050 8<)262 :?,5o0 +0':, UGG 
S 13•)4 D::',O-l-1 183 80050 80253 ::,700 +04 UGG 
51304 MOC,1 C•C 0 80050 802<,0 4,830 +o~. UGG 

S1305 [15047 12:? 80050 80260 6,900 +CJ UGG 
Sl305 (15048C 0 80050 80262 1,250 tO'.:, UGG 
51305 M0012 0 80050 S0260 5,110 +o:: UGG 
S13C6 1150:,0 183 80050 8·?254 ~-260 t(,4 UGG 
51306 M0013C C· 80050 80:60 o.3~0 +\J'"j UGG 

~. 1 J')"'," [15(::.;:; 133 80050 S\l::?6::? --t. ·~50 +04 JGG 
51307 M0015 0 80050 802'.;4 5,940 tO':, UGG 
$1308 [150~~ 0 80051 80260 2,090 t04 UGG 
S1308 {150~l, 1 .,,, 80051 80262 1,240 +03 UGG 
S1309 [150~,<J t,1 80051 802'.;3 ~.410 t04 UGG 

$1310 [1:aOl~ 1 0 80051 80~54 8,310 t04 UGG 
$1310 [1~(),'· ~· 61 800'.;1 8:)2~4 6,440 +•)4 iJGG 
1 i.(\\ [l~_,\ )1,4 0 80051 8(,~':J·1 6,350 +04 UGG 
~- J 3: 1 [1~.: (.1.', ~. 61 80051 80:!~4 1,190 t04 UGG 
S1312 [I!:,(•.~·. ' 0 80051 80:.!'j4 5.950 +04 UGG 

12 r,•.v.-. 61 80051 80 ':o•I .590 +04 UGG 
1 3 M(J<)! 0 79319 8•) M, ,•,)40 t(,';, UGG 
14 MO(l 0 79319 80 60 ,470 ➔ (,4 UGG 



- - -
BADGER AAP - CHEMICAL ANALYSIS RESULTS BY TEST NAME 

PARAMETER: C0ND 

srrr SAMF'L.E SAMF'LE SAMF"LING ANALYSIS RESULTS 
II•EN':"1 FI CAT ION IIUMBEk I•EPTH DATE I•ATE B00L MNTSA Exf· L1NIT ACRY PREC 
===-=:~:-:;:: ·-:.:=== ======= ====== ======== =====:== ======~~======:=~======•=s•ac==•c=• 

S 1117-W(•UR A0050 3321 80193 80197 5.500 +•): UMHC 
S1121-WMF: A0056 1500 80189 80197 3,880 +iJ~ UMHC 
S1123-IJ[•llR A0052 3782 80190 80197 3,470 +02 UMHC 
Sl 128-Wl•NR A0057 1958 80189 80197 1,770 +02 UMHC 
Sl 134-Wf•NR A0v70 4176 80194 80197 1,190 +03 UMHC 

S1135--WI:NR A0071 4633 80194 90197 6,300 +02 UMHC 
S 1136-WI•NR A00?::? 4572 80194 80197 4,800 +◊- UMHC 



- - ---
BADGER AAP - CHEHICAL ANALYSIS RESULTS Bl TEST NAHE 

PARAMETER: CR 

SITE SAMF'LE SAMPLE SAMPLING ANALYSIS RESULTS 
HIENTIFICA";"IQN NUMI<EF: [1EPTH [•ATE [1ATE E<OOL MNTSA El<.F' UNIT ACRY PREC 
=========::==;= ====== ==::;;:=== ======::-:::: =====::== ---------=----------==••=:•aaazas:a 

S1102 A0066 1674 80183 80 25 LT 4,000 +oo UGL 
S1104 A0068 2543 80183 80 25 LT 4,000 +oo UGL 
S1!07 A0063 1936 80184 80 25 LT 4,000 +oo UGL 
S11~)8 ,,0064 A86 80184 80 25 LT 4,000 +oo UGL 
S! 1 ::'1 A0056 1500 80189 ac 2s 5,000 +oo UGL 

S1123 AOO: 3782- 80190 80 5 1,100 +01 UGL 
S11~8 AOO 7 1953 80189 80 5 LT 4,000 +01:, UGL 
S1133 AOO 1 2878 80185 8•? 5 7,000 +00 UGL 



- - --- !"'"" 

BADGER AAP - CHEMICAL ANALYSIS RESULTS BY TEST NAME 
PARAMETER: CUTOT 

SITE SAMF'LE SAMPLE SAMPLING ANALYSIS RESULTS 
IIIENTIFICA:ION NUMU.R [1EPTH [IATE [1ATE I<OOL MNTSA EXf· UNIT ACRY PREC 
==:::====~:::.~:;==== ==-=·~~::.= ====::= ======== -----~-- ======-=~=====~~--====•mam=a=s:c:== 

~.1 !O:': A0066 167'\ 80183 80::?::5 J,400 +Cl UGL 
$1104 AOOe,8 ::?543 80183 80225 1,000 tOl UGL 
Sl 107 A0063 1936 80184 802:!5 1,000 +Ol UGL 
':' 1108 A0064 886 80184 80225 7,000 +oo UGL 
s11:::1 A0056 1500 80189 80225 LT 5,000 +oo UGL 

Sll 3 A005 3782 80190 80 25 1,000 +01 UGL 
S:1 B A005 1958 8◊189 80 25 LT 5,000 +oo UGL 
St 1 3 A006 ::?878 80185 80 ::?5 1,100 t•)l UGL 



- - ----
BADGER AAP - CHEMICAL ANALYSIS RESULTS BY TEST NAME 

PAR~~~TER: DBHC 

SITE SAMPLE SAMF·LE SAMPLING ANALYSIS r,ESUL TS 
HIENTIF!U,TION NUMBER t•EPTH I•ATE [IATE BOOL MNTSA EXF· UNIT ACRY PREC 
=-=---~.:===-===== ====~-= ==-::::.=== -------- -------- ----------------------=-•••s-=~=--• 

Sl 10:? A0066 1674 80183 80197 LT 2,600 -0~ UGL 
~.1104 A0068 2543 80183 80197 6,000 -0~ UGL 
::1107 A0063 1936 80184 80197 LT 2,600 -02 UGL 
U123 AOO~::? 3782 80190 80197 LT 2,600 -02 UGL 
S1137 A0•)73 5456 80190 80197 LT 2,6JO -o:.: UGL 

51413 W0051 10 80185 80197 1,400 -01 UGL 



- - -
BADGER AAP - CHEMICAL ANALYSIS RESULTS I<Y TEST NAME 

PARAM[TER: [IBP 

SITE S,,MF'LE SAMF·LE SAMF·LING ANALYSIS F·E~-ULTS 
I[IENTIFICATION NUMf<ER [IEf'TH DATE [IATE I<OOL MNTSA EXF· UNIT ACRY PREC 
===-=---·. -·::=== =====:= ====== ========- --------- ----------------------=•=~-~=-za2--• 

S1201 ll5019L 457 80046 80222 LT 3,000 +00 UGG 
51201 [15019U 457 00046 80222 LT 3,000 t00 UGG 
S1202 [150205 91 80050 80263 LT 3.000 +(•0 UGG 
S1202 D5020U 91 80050 80222 LT 3,000 +·.·•) UGG 
S1202 [15021 457 80050 80222 LT 3,000 +00 UGG 

S1203 [15C2:? 91 8•)051 80222 LT 3,000 t,j.._i UGG 
51203 [15023 488 80051 80222 LT 3,000 +,)O UGG 
Sl .::o~ 1'10002 0 8005: so::1 2 LT 3,000 +oo UGG 
S1204 D~0~:4C 152 80050 802::?2 LT 3,000 +co UGG 
S1204 [1502l 579 80050 80222 LT 3,000 +O~• UGG 

Sl 2·)5 D50:!~ 0 80050 80222 LT 3,000 +oo UGG 
S1205 [15028 457 80050 80222 LT 3,000 +oo UGG 
S1205 1'10050 18 80193 80222 LT 3,000 t(") UGG 
51205 1'10050 18 80193 80:?22 LT 3.000 t(,,j UGG 
51206 [150.:>9 0 80053 80222 LT 3,000 +00 UGG 

~1206 [150.30 457 80053 802 2 LT 3,000 +oo UGG 
51206 M00~;l 18 80193 802 2 LT 3,000 +oo UGG 
S1207 [•~031 61 80053 802 2 LT 3,000 +oo UGG 
S1207 [15032 457 80053 802 2 LT 3,000 +oo UGG 



- - -
BADGER AAP - CHEMICAL ANALYSIS RESULTS BY TEST NAME 

PARAMETER: DEP 

SITE SAMPLE SAMPLE SAMPLING ANALYSIS RESULTS 
JllENT!F !CATION NUMUR DEPTH [•ATE [IATE BOOL MNTSA EXF· u .. n ACRY f'REC 
:--~====- ··=-== =-=~ ·: .. ...;:;: ====== -------- --.------ ===========::::=~===~=:c=ac•=•=c=~= 

S1201 [1501 ?L 457 80046 30222 LT 4,000 +~o UGG 
S1201 [150J 9U 457 80046 802:!2 LT 4,000 +•_\<) UGG 
S1202 1)5020S ?1 80050 80263 1.340 .. 1:,~ UGG 
s1202 [150201.J 91 80050 0022::: LT 4,000 I:•:> UGG 
S1:2O2 [15021 457 80050 80222 LT 4,000 IC"> UGG 

f, 1203 {150~2 91 80051 80:!2~ 1,060 ; c,:· UGG 
S1203 [150:'3 488 80051 80222 1.100 h·l UGG 
S:,1203 M0002 0 80051 so.:2:, 4.~00 ; •'•2 UGG 
S1204 r,~;024C 152 80050 80222 5,00•) • r,o UGG 
S1204 [15026 579 80050 80222 LT 4,000 + ~-() UGG 

S1~05 {150~7 0 80050 ar,-,-,,, LT 4,000 i•.0 UGG 
S1.:'05 [15028 4~'? .,, 80050 8()2~2 LT 4, 0<)0 +O•:• UGG 
31205 MOOSO 18 80193 80~2~ 1,350 1q:1 UGG 
S1205 M0050 18 80193 ao2:~2 6,S00 + •) 1 UGG 
S120,!> [150:'9 0 80053 80222 L 1' 4,000 t(,) UGG 

S1206 [15030 457 80053 80222 LT 4,000 t ·O UGG 
51206 M0051 18 80193 80222 4,400 ➔ ,; 1 UGG 
S1207 [15031 61 80053 80222 LT 4,000 .. tj•) UGG 
S1207 {1503'2 457 80053 80222 LT 4,000 +oo UGG 



- - ---·· 
BAIIGER AAF' - CHEMICAL ANALYSIS RESULTS BY TEST NAME 

PARAMETER: IILIIRN 

SITE SAMF·LE SAMPLE SAMPLING ANALYSIS F-t :UL TS 
IrtENTIFIC.:,TIOll NUMBER I•Ef'TH I•ATE [1ATE E<'.lOL MNTSA EH UNIT ACRY f•RE: 
======-====::::==== --- --- ====::.= -------- -------- ==-====:-;:=-==-=- ======2•cz::c:::=== 

s1102 A0066 1674 80183 80197 LT 1,600 -01 UGL 
S1104 A0068 2543 80183 80197 LT 1,600 -01 UGL 
S1107 A0063 1936 80184 80197 LT l ,600 -): UGL 
S1123 A0052 3782 80190 60197 LT 1,600 --~l UGL 
S1413 IJ0051 10 80185 80197 LT 1.600 -·) l UGL 



- - . -·-
BAI1GER AAP - CHEMICAL ANALYSIS RESULTS BY TEST NAME 

PARAMETER: ENDRN 

SITE SAMF·LE SAMPLE SAMPLING ANALYSIS RESIJLTS 
I[1ENTIFICATION NUME:ER DEPTH DATE DATE P.OOL MNTSA fXF· UNIT ACRY PREC 
===-========-=== ======- ====== ======== ======== ====z=============::z:ac•=•=••~:=•• 

S1102 A0066 1674 80183 80197 LT 3,000 -02 UGL 
S1104 A0068 2543 80183 80197 LT 3,000 -02 UGL 
S1107 A0063 1936 80184 80197 LT 3,000 - ·)~ UGL 
S1123 A0052 3782 80190 80197 LT 3,000 --,: UGL 
S1137 A0073 5456 80190 60197 LT 3,000 -0:' UGL 

S1413 W0051 10 80185 80197 6,600 -o: UGL 



- - --· 
BADGER AAP - CHEMICAL ANALYSIS RESULTS BY TEST NAME 

PARi',M[TER: FE 

SITE. SAMf'LE SAMPLE SAMPLING ANALYSIS <;:LSULTS 
H•ENTlF l lAT ION NUMBER DEPTH UATE [•ATE FOOL MNTSA Df· UNIT ACRY PREC 
=========::=;.:== ----·-- ::!:==== ======== =------- ----------------------•••=-•z-=c=~:= 

Sl 117-W[•NR AOO'.:JO 33::?1 8•:)193 80197 9,600 -~1 MGL 
s11:1-w:,1iR A0056 1500 80189 80197 4,800 -01 MGL 
s11 ::?3-wr,rm A005::? 3782 80190 80197 1. 540 +oo MGL 
S11::?8· W[INR A0057 1958 80189 80197 LT 4,000 -(,: MGL 
S1134-W[it;R A0070 4176 80194 80197 9,500 -01 MGL 

s 113::;- wr,r;R AOO?l 4633 80194 80197 5,710 +oo MGL 
51136-Wl•IJR AOO?::? 4572 80194 80197 .2,360 +00 MGL 



---, - - ---~ 
BADGER AAP - CHEMICAL ANALYSIS RESULTS BY TEST NqME 

PARAHlTER: HARD 

SITE SAMPLE SAMPLE SAMPLING ANAL~SIS RESULTS 
lt<ENTI FI CA Tl ON NUMI:ER DEPTH [1ATE DATE E<OOL MNTSA EXF' UNIT ACRY PREC 
=========-====== ==:::::::::: =====:: =====-=== ========= -----------------------=~~r=a-s--as 

S 111 7-W[I/JR A0050 3321 8◊193 80197 4,350 +O:' MGL 
S11:'1-W[,t·JF: AOO:::,o 1500 8•n89 80197 1.570 +O:' !'IGL 
Sl 123-W[,tlr: A0052 3782 80190 80197 3,410 +o: MGL 
S 1128-W[irJF, A0057 1958 80189 80197 1. 430 +0:2 MGL 
S1134-WliNR A0070 4176 30194 80197 1,030 +03 MGL 

Sl 13::i-WiitlR A0071 4633 80194 80197 6,780 t02 MGL 
S1136-WUIR A007::' 4:572 80194 80197 3,390 i02 MGL 



- - -
BADGER AAP - CHEMICAL ANALYSIS RESULTS BY TEST NAME 

PARAMETER! HGTOT 

SITE SAMf'LE SAMPLE SAMPLING ANALYSIS REUL TS 
IIIENTIF'ICATION NUMBER DEPTH DATE t•ATE E<OOL MNTSA EX~ UNIT ACRY F'REC 
=============== ====== ====== ======== ======== -=-------------------••••s-••••~•c• 

S1102 A0066 1674 80183 80200 LT 5,000 -01 UGL 
S1104 A0068 2543 80183 80200 LT 5,000 -01 UGL 
S1107 A0063 1936 80184 80200 LT 5,000 -01 UGL 
S1108 A0064 886 80184 ao:25 LT 5,000 -01 UGL 
S1121 A0056 1500 80189 80200 LT 5,000 -01 UGL 

S1123 A0052 3782 80190 80 00 LT 5,000 -01 UGL 
S1128 A0057 1958 80189 80 00 LT 5.000 -01 UGL 
S1133 A0061 2878 80185 80 00 LT 5,000 -01 UGL 



- - -
BADGER AAP - CHEMICAL ANALYSIS RESULTS fr TEST NAME 

f•Af·r.r,ETER! HN3N2 

SITE SAMF'LE SAMPLE SAMPLING ANALYSIS ,:rSUL TS 
I[IENTIF i 1_A TION NUMBER I1Ef'TH DATE [1ATE BOOL MNTSA E :f• UNIT ACRY F'REC 
===::===~-=- =-.==== :::::.:'r..:= ==':=== ===-==:::=: -•~---C-- --------------- ---=-~=-==--•===z=a 

S1301 Il5035 12:? 8004? B·J:?~2 4,750 +c,:· UGG 

\ 51301-WDNR It50~6C 0 8004Q 80059 6,5•n Fl UGG 
S1302 It503A 122 eoo49 80~5~ 6,400 + : 1 UGG 

"? 
S1302 M00(·6 0 8(),:)49 so:s2 1,200 + '' UGG \ _, 51303 [15041 305 80050 80252 3,480 -t ,; ..: UGG ·, 

\ 

\ S1303 M0007C 0 80050 80252 1,930 t :• 3 UGG ~ 

' $1304 05044 183 80050 80252 ::!.240 t c,: UGG 
S1304 MOOJOC 0 80050 80:?52 5,150 + ,;, :· llGG 
51305 [15047 1""' 80()50 60:?52 1,020 ,f ,-, :: UGG 
S130~; M0012 0 8005,') 80252 2,860 t ')3 UGG 

51306 {15050 183 800',0 80:?52 6,080 ,t,;:· UGG 
51306 M0013C 0 800:,o 80252 3,270 ◄ ,, -~ LIGG 
S1307 05053 183 8:>0':iO 80~52 1,0:?0 +o, UGG 
S1307-WDNR [15054C 0 80050 80059 1,450 +~>3 UGG 
S1308 [15055 0 80051 8025::! 8,400 + •) 1 UG& 

S1308 [15056 122 80051 80:!52 LT 1,300 +'.11 UGG 
S1309 [15058 0 80051 80252 3. 180 +r•-- UGG 
S1309 r,~059 61 80051 80252 2,780 g,:- UGG 
$1310 [150-~, 1 0 80051 80252 1. O:?O + 1:,,3 UGG 
51310 {15062 61 80051 80252 s. st.o +·':' UGG 

'.:,1311 fl~•).;_,4 0 8 1)051 C,!•):5: 1,900 t ' ' UGG 
S1311 [15065 61 800'.'.il 8..)252 1,720 TV~· LIGG 
51312 [15(•l 8 61 80051 80252 8,800 +'> 1 LIGG 
S1312-WDNR Ii5069C 0 80051 80059 2,970 {- iJ:' IJGG 
S1313 MOOlE: 0 7?319 80252 3,100 +o:! UGG 



- - -
BADGER AAP - CHEMICAL ANALYSIS RESULTS BY TEST NAHC 

PARAMETER: HF'Ci.. 

SITE SAMPLE SAHF'LE SAMF'LlNG ANALYSIS RESULTS 
l[IENTIFICATION NUMBER IIEF·TH DATE DATE DOOL HNTSA EXF· UNIT ACRY PREC 
====--===..;;===== ----·-- ======- -------- ======== --~=-----------------•=•==-=--==---

S1102 A0066 1674 80133 80197 LT 1.200 -01 UGL 
S1104 A0068 2543 80183 8◊197 LT 1.20c -01 UGL 
S1107 A0063 1936 80184 80197 LT 1,200 -01 UGL 
S1123 A0052 3782 80190 80197 LT 1, 20'.l -01 UGL 
::.1137 AOC73 5456 80190 80197 LT 1,200 -01 UGL 

S1413 W0051 10 80185 80197 LT 1, 20C -01 UGL 



- - --
BADGER AAP - CHEMICAL ANALYSIS RESULTS BY TEST NAME 

PARAMEH.:R! LIN 

SITE SAMF'LE SAMPLE SAMF'LING ANALYSIS F:lSULTS 
HIENTIFICr.T.ON NUM,[R DEPTH r,r,TE MT( f<C•OL MIITSA E.(F UNIT ACRY F'REC 
===========-·-== =====-:.: ::====~ -------- ==.:~:::::::::;::• ~====~~=~=====~=~=~====~~.~~=====•= 

s110: A0066 1674 80183 S•Jl 97 t,. 7C·O -c:. UGL 
51104 A006f>. 2543 80183 80197 LT ~.800 -o:: UGL 
S1107 A0063 1936 80184 80197 LT :'.SOO -o:: UGL 
Sll23 AOO:C,2 3782 80190 80197 LT '.'.800 -o:: UGL 
S1137 A0073 5456 80190 80197 LT :::.soo -<).2 UGL 

S1413 IJ0051 10 80185 80197 :..T .2.soo -o:: UGL 



- - -
BADGE~ AAP - CHEMICAL ANALYSIS RESULTS Bi TEST N~ME 

F'AF:AME TER: NC 

SITE SAMF'LE SAMPLE SAMPLING ANALYSIS RES:.,, TS 
I[IEtJTIFIU,TlON NUMF:U· I•Ef'TH DATE DATE BCOL r-,:,T:C,A Of· UNIT ACRY f'REC 
=-====-·====--:.:.::= =::.=::::=~~ ==='=~= -------- :...:.:.:::.:::::.;:,.:. ==~===::.~==;=~~=---~==:===':=ca:=~=c:# 

51201 D5018 0 80046 E:0•)84 6,000 t(),; tGGG 
Sl.2'.)4 MOOO:l 0 80050 S0034 3. 3t--0 ;o: 'JGG 
S1206 r,50::~· 0 80053 E:•)084 1. :'◊•: ··vl UG/c 
Sl :•:.' M0•:•)4 0 800~·~ 800E.:4 1,038 +0 ~ UGG 
51.5·)1 1,~o~~f..t. 0 C:•)049 S•,)l)·t 1 3,800 +'j_:. L<iG 

51301 W0016 60 8005€1 8005' l 1.290 tOl nGL +o :; 
S1?07 r,50~:.4:: 0 80050 80091 1. :·oo tO'.:, l.'GG 
S1307 WOf,•1 7 60 8005f.: 80091 :·. 010 +o, MGL t,01 18 
S1312 D50~9C 0 BOO'H 80091 6. 1)00 -02 UGG 
51312 W0018 60 800!.iS 8·)091 ::.260 ♦ 00 :-IGL -I ,01 !6 

S1314 M001 7 I) 79319 80(•91 1 , 3,•t) -01 UC,G 
Sl3!4 W0019 60 79319 eoo·; 1 t-•• 47:, tOO :-IGL t,H3 6 
61410 D5010 0 79325 SOOS' l 4,300 -01 :..:GG 
S1413 {1501.3 0 79330 80091 3,4% t04 IJGG 
S1415 {15015 0 79330 80091 1,100 -01 UGG 



- - ---
BADGER AAP - CHEMICAL ANALYSIS RESULTS Bl TEST NAME 

f•A~·;,M[ r ER: NG 

SITF SAMf·LE SAMPLE SAMPLING ANALYSIS f.rSL:LTS 
Ir•E'tJT IF 1 CA rJ ON NIJMl:ER tlEPTH [IATE t•ATE l<OOL rH◄ TSA E, r· UNIT ACRY f R[(; 
====:::::;::..:==.==== ---·--·- ====::= -·-===-:-=== =:.:~=:~·:-;:;:: ··----- ~- -------·· ·----·-====-=----··-,---

51122 AOOll 3914 80052 S0086 LT l.; 00 +Ol UGL 
51124 A0051 3619 8•Jl 92 80200 LT 1.100 H·: UGL 
S1404 [15033 0 8C,042 80086 4.460 i ·>~ UGG 
Sl404 H0054 10 80192 80200 :..T 1,300 -()~ UGG 
51404 woo::,) 45 80042 B0086 :.. T l, l 00 t ~: l UGL 

S1404 W0050 76 80192 ao:oo _T 1.~00 t 1)1 UGL 



- - -
BADGER AAP - CHEMICAL ANALYSIS RESULTS BY TEST NAME 

PARr,rc[TER! NI 

S!TE SAMF'l E SAMPLE SAMF·LING ANALYSIS F- ': ::,UL TS 
If!ErHIFICATION NUMIER CIEF'TH [•ATE r•ATE E<OOL :sNTSA :.:x~ 1JNIT ACRY f'REC 
=======!": .. ;::::--:=::: ====~·=- ======- --=----- ========= ~==~=~=======~=-·===~===~===~==~s=== 

51102 AOOc,6 1674 80183 eo:2s 1,300 +01 'JGL 
51104 A00o8 2543 80!83 so::?5 LT :3, C 00 t•' ' :.;GL 
51107 AO0t.3 1936 80184 80~~::!5 LT 2,000 t c.: UGL 
~-1108 A0064 886 80184 00:·2:- :..T f: .ooo +•:'.• UGL 
S1121 A00~,6 1500 80189 80225 LT 8,000 -IQt;· UGL 

1123 A0052 3782 80190 8C~25 LT 8,000 t0,j UGL 
1128 A0057 1958 80189 802::!5 LT 8,000 +•)O UGL 
1133 A0061 2878 80185 8022~ LT 8,000 tC :• UGL 



-
PARAM[TC:R: N02 

SITE 
IDENTIFICATION 

11•):'. 
l 1 C• ~ 
11 ·:. l 
: 104 
l J ,,,::, 

Sll(•.~ 

Sl l')l 
'311 ')7 
S1108 
Sl1V8 

S1109 
S 111 l 
S1111 
S111~ 
Sll13 

S1115 
::-1117 
~-1119 
q 1 :·1 
Sl 1 :.."':' 

11. · .3 
112~ 
11 ~·· i' 

s11:·7 
':, 11 j,) 

:.1 t:'.:, 
Sl!?.3 
-~:112..i 
,: 1 l 3 ·l 
~-;; :·u1 

Sl :-•,-,4 
,··1 •·,;,•; 
::.:1 •,·,, 
<;1 v·· 
Sl ul 

::;1,.(,1 

~:1 · .. ,,._, 

~·~. 1 3V :\ 
., l .;,,, I 

,: 1 3 1)~·. 

"· 1 ,., .. 

l 
I 
1 q,,. 

- -
BADG[R AAP - CHEMICAL ANALYSIS RESULTS BY rrsr NAME 

SAMPLE 
NUMBfe: 

AOO◊l 
AOOo,, 
A0067 
A000:· 
AO◊o-· 

A0069 
P.0003 
A0063 
A0004 
A0064 

eV)005 
A0008 
A0008 
AOOC•6 
{-100~~5 

Aooo;· 
AOOO'i 
A0010 
A0014 
A0011 

~C01J 
AC01~ 
A◊O12 
A,)O12 
A0O20 

A00:1 
~0,i._.) 

Ai'O~~: 
A0022 
[15u1r~ 

MO()O-: 
ri~·,o~\ ... 
v~v::~? 
M◊004 
1 '~-~/_) -~ .. _J 

WOO! 
fl!:i0~ C 
ri:_,0 l 1. 

~1~·-C••l ,1 

LI' .t)4; .!. 

L, '·(•~ .. 
i.,;,~, 1 

J1~1•Jr, I 

JI~-,(,.~ 
[?'5(,.-. ·.I 

(•'":, •t . 

4 I~ ... , 

SAMPLE 
DEPTH 

1370 
1674 
3586 
2283 
3:?65 

4062 
1453' 
1936 

575 
886 

~C-50 
2411 
2411 
1981 
1708 

747 
799 
1:?G 
206 
914 

:~6~J2 
3609 
1os9 

198':,' 
~'.461 

1944 
2878 
43•1.~ 
4343 

0 

0 
0 
0 

1J 

60 
0 
0 
·) 

0 

'J 
6') 

\) 

r; 
0 

I) 

SAMPLING 
I•ATE 

80051 
80183 
80182 
80051 
80184 

80183 
80056 
80184 
80056 
t<O 184 

!30057 
,,,00:::.0 
so,)~:s 
80057 
80189 

:JO(i::..7 
8<•058 
80(1~8 
80058 
80052 

0.:io53 
€0058 
c.00~:· 
soc::;;• 
soo~c: 

800~8 
8018~ 
800~8 
800~-8 
8004D 

8()0~0 
eoo~n 
s~>o·~1 
~0()5J 
,j)Q4V 

:J'}0':_;8 

8)049 
;J•)<J',1,) 
i-:~:.c,•., .. 
·>:•o~; .• 

._:.,,.:'·. 
8.>,~_;; 
~ -' 1)51 
r-:0•.)'; l 

;H'n,-'. l 
;-.,),)'-,I 

ANALYSTS 
I•A:::: 

8C,O~c. 
8':1?~ 
80192 
ari-;~;.s 
80192 

8019: 
80060 
8019::' 
80060 
80192 

E00f0 
8uo~o 
600~0 
80060 
80192 

8C0l-O 
80060 
80000 
BCOt\C 
800~~ 

8Cvt-C· 
80060 
800l0 
800~0 
800l6 

81)0,':..6 

f:(J! ·:•2 
:·-~,~•{'_,· 6 
(:.),.) ,".:

;,:oo 1 

80081 
eoo81 
80<):Jl 
8UOPJ 
c: .~. . 

800,:.,,, 
sc ..... -::: 
~:•J(.,1-11 
►_:- .,,,.;_; 1 
t: ·0: .. ,1 

BO•.-:. 
·,_,,,,•, 

o,. ,:,:·· 
e,;..):: 1 
(>)1J~:: 

::1',(lU l 

RE?i_:L_ TS 
[:IJ!Jt MNTSA E(i' UUIT ACRY F'REC 

-~=~------------- .. ---·-=--==•=-7--c 
l.T 
'T 

LT 
L-: 

Ll 
L 
L 
I 

I T 
L I 
l T 
L 1 

LT 

l: 
Lf L, 
LT 
l.. 1 

L r 
LT 
LT 
LT 
Lr 

L I 
l I 

t I 

LT 

T 

'· 

'- ' 

: . •)0 -01 /1.,L 
: , •')O -:)) MGL 
:. :c• -oi 'IR 
2. ::oo -o; .,GL 
2, •,c·,) -01 ,,vL 

::.~oo -◊1 MGL 
;:,.•,C·O -01 MGL 
:>. '.:• ,'.· ··01 MGL 
;•.::o.•, •)l :iGL 
3,e-00 -01 :iGL 

:.~:)O -01 MGL 
2,500 -01 MGL 
:'..500 -·01 MGL 
~.500 -01 MGL. 
2.5()0 -01 MGL 

00 · •.'•J MGL 
co _.,) 1 MS!.. 

0') -Cl M(1!_ 

00 ·C·l MGL 
•)0 ··◊ 1 MGL 

:.:•:•◊ -C: :1GL 
.2. ':-:)(\ - 1J 1 f"'1GL 
.-~. t},(:0 -(• l t'P.•L 

·, '_.,.,~, -( 1 :-'(•l 

: . :;co -01 ."':L}L 

.~00 -0~ MG+... 
• ~()•) -01 t"l(,L 
, '.:"-'>0 · (, 1 MGL 
.. ! 1 •1. 1 -01 MGl. 
• !,'j.) -0) I_IC,r_, 

.f,,31)('1 -(•j l_:_,G 

.. ~ .• ~1'.·0 -·( 1 UGG 
, ..•. {(0 ·•01 UGG 
~~. 40~ t,',,) : 1Gr. 

, ·J)(' ('\ ! 11(,1 • 

oc 
1 . J~~ 

l. ,.;,3 .... ·, ..... ·•-·· 
··'".' 

'(;• 

·) 

~ Ut... 

+•.>:, .A•G 

t•. 1;~"-

tc·• r,,_, 

..• ;,1 ·.:[,, 

1_::.,, 

, ,J.•L 

.1. 'l ·' t '/ 1./ ;1 o1) 

, • ~.:.,.: i t.) 1 • uuG 
J • 1 :,•_ ~ ,: .. : IJl-,G 

•• , ) •~· • •J l . , . ~. 
; , I . 1,,. 

-0,2 

-.02 

~:,;. 1 

-.~72 
-1 • (j 

· 1, 5 
: I,.· 

• 1 •. , 

i-l • ;· 
H.v 

i 1 .t) 

34 

38 

~:· 

t,: 
I.I', 
1.: 

td 
;\2 

K:? 



-
Sl:!4 
Sl 4•)2 

SZ.:04 
Sl 40•1 
Sl404 
f,14~•4 
C:,;.1,)t:, 

L ..;.-;,y 
1411 
l 414 
141 ~; 

-
l.•.;0~ .. 
M0017 
£1500::.: 

1,.10().' 
wo,~:: 
WCl•.~' 
W•,:'•0~'. 
[1~,,;1_, 

D 000 
U 011 
[I 014 
D 01~ 

6\1 
0 
0 

45 
45 
45 
45 

0 

0 
0 
0 
0 

00051:' 
79319 
79324 

80042 
8004:: 
8004:: 
80042 
793,.:4 

7932:5 
7';'325 
.?'?330 
79330 

a;·«:..,o 
130081 
8<)0,.:1 

8·)056 
80,.•66 
e,-.)1)~6 

8 )•.,·66 
::··,_·,i:_)81 

80•;. 
600 
800 
f•)t.,' 

L; 

LT 

LT 
LT 
LT 
LT 
LT 

LT 

~.~00 
~.300 -0 
9.420 tv 

MG ... 
UGG 
UGG 

(,O -o 1 MGL 
<)•) -. l MGL 
00 -( ! 1,,:;l. 

•)O -·(: MGL 
6 , CO ·· ,. 1 L'GG 

6, 30~' • l uGG 
1 .~;10 to:-: lJGG 
2, 6 l O + ,; . UGG 
1,360 ~,_. UGG 

f8,6 

t14 
+?.4 
+1,2 

--
C2 

C2 
ca 
1\2 



- - •. 1 •-•---h- ~-,---] 

BADGfk AAP - CHEMICAL ANALYSIS RESULTS B) lEST NAME 
PARAr.~ T EF:: N03 

SITE SAMF'L[ SAMPLE SAMPLING ANALYSIS ~ESIJLlS 
I DE rn l F I ::: ... : I ON NUMU.F: [rEF'TH DATC [r.,TE l<uCL MNTSA f ·q· UNIT ACRl' f'REC 
;::;===-======:.==== ---- ··- .:;;..:;.":~== ::.===-:::==== ===:;;.;~:=== -.-----···---------- ----r=--=--c---:s-a 

S110:? AO◊Ol 137C 80051 ,:.·•:•: :.,<:- 1. 600 +<.: .1GL -10 :? 
511(,2 AOOU, 1674 80183 S•:l ·~2 s.160 . nuL -s.~ ;_9 
S11i.)3 AOOt. / 3:,86 80182 8'.)192 3.320 h·: ,'1GL -2.1 3o 
51104 AOO(•:• 2283 80051 8•)0::,6 ·.1.400 ... ,.,. MGL -2.2 40 
S1105 AOOc.: 3265 1:10184 e,;1 v2 ::.. 480 t·,.., MGL -1,6 48 

S1106 A006'1 4062 8018..1 80192 1,970 .. tJ\J MGL -1,3 oO 
S1107 A0003 1453 80056 80060 : .. ooo -01 MGL -,38 .:o 
Sl 107 AO'J~. ~ 1936 80184 80192 ~.300 MGL -:.t: 55 
~; 11 (',8 A0001 575 800'.io b◊Oo•.) LT 3, 60(, -01 MGL 
S1108 A0064 886 80184 80192 4,CO◊ •): MGL -2,6 CJ 

51109 AOOO~ 2650 80057 81)060 6.000 tf.-lJ MGL -4 C2 
S1111 A000t.< 2411 80058 8~060 -.• , 1)00 -'.)1 MGL -,50 16 
S1111 A0008 2411 80058 ;J•)O,!,O 7,000 -01 MGL -.~o 16 
81112 A0006 1981 80057 e,;0"0 1. O<)O t ''') MGL -0,7 12 
S1113 A00~5 1708 80189 ~:(:·} ·72 1 .. .;,::?0 t :)t.) MGL -1 .~ 6~ 

Sl 115 AOI)◊ 7 2747 80057 8·)1),!; 1) 1. 900 l .. ,.,) MGL -J.2 60 
S1117 A0009 2799 80058 80060 !,.,)00 +•)t.) MGL -2 C4 
S1117-WI:rm A0050 3321 80193 :301 '-/9 2. 180 .. (,0 MGL -1, 4 55 
S1119 AOOlO 3128 8005t: 80060 1,500 +t,}(1 MGL -0,9 80 
S1121 A0014 1206 80058 8v060 ::.1ou - \)1 MGL -.17 44 

::;11:::1-UtitlR AOo:·.t., 1500 8018':' ~~ ,.,. l ;• '2 ·'• :.ov . •,l MCL -~. 1 -. 
51122 AOOl 1 3S 14 800!,2 81J0t.,I) 2,500 01 MGL - , 16 ,-t - .., 
S1123 AO◊! 3 ~•652 80053 fl0060 7,000 t fjj) MGL -5 C2 
~. 11 23-Wt•tm AOC!,'.: 3782 80190 3019:! ~. 910 tO(• MGL -:?.5 61 
Sl 1 ~'.5 AO,)l '.I 3609 80058 8(1060 1,100 i '· .-, MGL -◊,i' 11 

~.11:•7 AOO! ;· !989 80052 80060 :-, 2Ot! --,· 1 MGL -.21 37 
~)11~7 AN, 1. 1989 8'.)0~2 i·J•;().!.,.I) !-, ,'.00 - ,,. : MGL -,21 31 
·~11:'8-Wiilm A00~;"? 1958 80189 8•:• 19~ .'.,900 - '}, ,'1Gl -1.? 41 
S1130 AG02C 2461 80058 8◊066 LT ~. ,600 MGL 
c:11.n A00:::1 1944 80058 >-,•j0,~~. 4,000 +•Jr~ . MGL -3 15 

·_.; 133 A00t,l 2878 2:1)1tj;, 3,,)19.: ..:,'i'40 f (•'; c,(;L -1. ''I 41 
!:-1134 AOO:•J 4343 80058 800c-6 1,30C + )· l"GL -0 .,J 4~. 
SI 134-W[i/lR AOOi' 1l 4176 SC194 301 ''', :·. 470 +r,,' MGL -1.6 4::: 
~ 11 35- W[tl/R A007: 4o31 8019,1 80199 !3, 9.~)(;. 1 MGL -5,7 Cl 
~1136-Wl:rW ,"100?:' 4~7:! 801°4 Bf: t ·;'~:- ·_ .• 25'J -4,·, MGL 3,4 .-, 

Sl :~C•l [1:,018 0 8004c, ~·Oll81 LT 2,400 -,JI IJGG 
=· 1 :',;,4 M0003 0 8005•') 8"•):~ 1 LT s. aQ,:, IJGG 
S 1 _)o~. [I~-:-:--··· 0 80050 8°J081 LT ~;. 400 UGG 
~.·. l ···,.,1~ fl~J,::c,· C• 8•)0':;-!, ~:,yJ;.·: l LT C,400 --01 IJ(,L, 

S1 >17 M00v4 0 8005::: ~t),it-11 LT :J.890 --·:•1. IJ':G 

~.' 1 1
· ') 1 [I :', 1) -~ t, r: r, 8004v ,·:,),•PI I T 8, 40') 1_11_;r, 

w1v:,1, .... .r:, c.:<_,,J~.~ 11 _, .1 OC· ,.,,,l 
f, •~,I) • 1. ~ .. ,:.,;-1 · ;:. : .. ~· c-: l Lr ;: • 400 IJC,c; 

; ;•~.•=•-1. l 0 ~~·>:•":.,(, Lr.o1 ' 1 L~ ~:, 40 1) 1_1(.(; 
, -,., v ... ~., .. ,.c; 0 :->~,·yj() ~~ ,: .. l T ·.:, 401".' - I' j :.1[,G 

[1~·.,·J ., , 0 [': )I)~.•/ ( • '~· f • ► . 1 I l ,_· .• 4.:,.,) UGl""; 

1,•_,.,' i C ~~ .){)~,; ._:••·•:'i. L I .: • 11•/(' 111JG 



- - - .·---. ---~ 

Sl3◊7 IJ0◊17 60 (-0058 80066 4, 4•)0 -01 ,,..,L -.28 '27 
S1308 [15057C 0 80051 80(81 LT 8,400 -01 •_•GG 
51309 I•5090C 0 80051 80081 LT 8,400 -01 ,,GG 

S1310 ft5063C 0 80051 80081 LT 8,400 -01 UGG 
S1311 D5066C 0 80051 80081 LT 8.4)0 -01 UGG 
S131:? D5069C 0 80051 80081 LT 8,400 -01 UGG 
S1312 IJ0018 60 80058 80066 4. 4,")0 -01 MGL -.~9 27 
5131-1 MOOl-' 0 79319 80081 :..T 8,('90 -C•l UGG 

S1402 D5002 0 79324 80081 LT El.400 -01 UGG 
Sl.404 IJ0020 45 80042 80056 LT 3,600 -01 MGL 
S1404 1J002 1:• 45 8004:? 80066 LT 3. ,:-00 -01 ~GL 
S1404 W002C, 45 80042 80066 4,400 -01 MGL -.29 27 
31404 W0020 45 80042 8-.)0c6 4. 4•)0 -01 M" ...,~ -,29 27 

S1408 [15008 0 79324 80081 ~.500 +00 t1GG +,42 14 

-~ 1 409 [15009 0 793:?5 80081 LT 8,400 -01 l<GG 

S1411 [15011 0 793:?5 8001:)1 1,420 +oo uGG +,09 .,., 
~ ... 

31414 [15014 0 79330 80C31 LT 8,400 -01 UGG 
S1415 [15015 0 79330 80081 9,630 -01 UGG +,06 33 



- - -
BADGER AAP - CHEMICAL ANALYSIS RESULTS BY TEST NAME 

PARAMETER! N2KJEL 

SI E S•1MF'L.E SAMPLE SAMF'LING ANr,t.YSIS F'E3L'LTS 
I[IENT!F U•l ION NUl1f•ER DEPTH DATE flATE FOOL f',~JTSA U<f l:tHT ACF:Y FREC 
----.··· --- - -.·. -·-· - --·---- ::.:==;;.=:::. -------- ::::=-=::::== ====~=~~=====-~~~=~=====--=~===~=== 

S1117-lH1riR A005C• 3321 80193 80196 LT 1.000 +•:.•:• MGL 
s1121-wi,,w A000::6 1500 80189 80196 LT 1,000 t•)0 MGL 
S1123-WlttJR A005:' 3782 80190 80196 LT 1.000 +c••: MGL 
S 11'.28-Wf:r;~: AOO:C,7 1958 80189 80196 LT 1,000 +•>:• MGL 
Sl 134-Wl•t/R A0070 4176 80194 801 •:,,6 1,100 ti"',r', MGL 

Sl 135-W[•rJR A0071 4633 80194 e,)19l LT l, OC•O +O•· 1",GL 
S 1136- ~l•liR A00;'2 4572 80194 801'i'6 1.100 +C:G MGL 



- - -
BADGER AAP - CHEMICAL ANALYSIS Rl5ULTS BY TEST NAME 

f'ARAMETE.R! F'B 

SITE SAMPLE SAMF·LE SAMPLING ANALYSIZ f.:f.:. !J:... TS 

l[IENTI FI CAT I ON NUMl:<ER I1Ef'TH DATE I1ATE FOOL Mt~ rsA EXf· UNIT ACRY PREC 

=-=-===•===:.:-- ::===== ======-..;= 
..; _______ 

===-=--.:.= =~~~=~:-=~=~===~=~--~====•z==•==~===: 
S1102 AOOOl 1370 80051 80084 9,600 +oo UGL -0,4 8 
S1102 A0066 1674 80183 80:?:?5 ~T :,700 +O(' !JGL 

S1104 A0002 2283 80051 80C84 LT 1,700 +00 UGL 
S1107 A0003 1453 80056 800H8 7,'100 +or, UGL -0,3 10 
51107 A0063 1936 80184 80~:5 LT 1,7\iO ti),) UGL 

S1108 A0004 575 80056 80088 LT 1,700 ft)(} UGL 

S1108 A0064 886 80184 80225 LT 1. 700 +00 UGL 
S1109 A0005 :?650 80057 80084 LT I, 700 +oo UGL 
S1111 A0008 2411 80058 80084 LT 1. 700 tC-0 UGL 
S1112 A0006 1981 80057 80088 LT 1,700 +oo UGL 

S1115 AOC07 2747 80057 80088 LT 1, 70') +00 L'GL 
S1117 A0009 2799 80058 80•)84 7. 700 t0•\ UGL -0,3 10 
S1119 AOOlO 3128 80058 80084 2,9,)0 t\)•> UGL -o, 1 27 
S1121 A0014 12◊6 80058 80084 3,800 i O( UGL -0.2 20 
51121 A0056 15◊0 80189 802:!5 5,800 +,}() UGL -0.2 14 

S1122 A0011 3914 80052 80vf:8 2,.,()0 -100 UGL -o. 1 27 
S1123 A0013 2652 80053 80088 LT 1. :·oo +o.-, UGL 
51123 A0052 3782 80190 802:~5 1,400 +01 UGL -1 5 
S 112~, AOC15 3609 80058 800S4 1,400 +(1 UGL -1 5 
Sl 127 A0012 1989 800::i2 80•)84 ~-.800 +o•., ''GL -0.:2 14 

51128 A00~7 195t: 80189 BO~..:!~ LT 1. ;,'.)o tOO UGL 
51130 A0020 2461 80058 $1)084 2,s>OO H") ll('L -0.1 27 
S1133 Aoo:;:1 1944 80058 800:~'I LT 1. 700 +00 IJGL 
S1133 A0061 2878 80185 8022~ 1, :oo +01 UGL -1 7 
S1134 AO◊?~' 4343 80058 80·)84 1,800 tOl llGL -1 4 

Sl'.'-)::' MOOOI 0 80050 80(•:"':8 1. 000 +o:· 1 IGG 

31203 M1,._l.:)O: .. 0 80051 :30088 4. '.:•◊•) +01 i_1:_;G 

S1204 M0001 0 8005(• 80086 1. s-.;,:, +o:: :.1GG 
S120'.:. [15027 0 80050 80086 .3,000 El UGG 
51206 [150::'9 0 80053 80086 ::, .·.,oo tC•l UC,G 

51207 M0004 0 80053 80086 1.050 t(,_. UGG 
Sl301 [15036( 0 8004'? 80086 ',. ~-00 +01 UGG 
51301 W001t., 60 80058 8◊)84 4,800 +O"· UGL -0.2 16 
~-1 ~~◊~ [15039C 0 80049 80081, ~.ooo +01 UGG 
S 1 ~~03 V5(,.1:.:'C 0 8005◊ :30086 l • _:'(") +'·'• UGG 

S 1 :Ot.)4 [1504!A: 0 80050 1:,0086 '.'.,450 ti).~ LIGG 

Sl305 [1!:,OJ\f!C 0 80050 t:•)01:16 1, :",(10 1 o.· UGG 
f,1 :!,JI.., [150' .. ,1 ... ( 80050 8')(,8l, ~-700 H~' !JGG 
::..1 "!-0 ·' [lc:;0·_,.11 ,j 80C•~:;o 8.:'•o~:r. .... ,_',1j() ..,,,.; l!(G 

\: 13,, / W0<•1 ' 6() B0058 :30•,::·:-1 Li 1. i0v ,, ... , UGL 

~:. 1 30l-! [I~(,<-,,! 0 C<l0'.,l r~•)(,: ·:.'.• \ .•,1 () ➔ '·• • _ 1GG 
·_, l !_.;:,,',' [l~,f .•,• I () tl•Jv51 ~:•y:' ·,:_, ' • '_,{_10 l"I '•1_,i; 

':,I:; 1 •) r11.(,.:. ... _j cl (~'}iJ~ i 8'·•1:-::..- .j. ~,00 +· ,; :.1G,; 

(;l!,JJ [l~J (l !. :. I 0 ~~0~,i <3.:,,:,:::.1 :: . 'J•JO i •)I U•~~(: 

~: 1.;. I.· [1~1,_).• .. , 0 ;:00:.,1 8•.i•'.(·, - . ,,,)') +r1; , _lf~I 

, l :_i ~ ;,.,/ 1)-~ 1 (,0 .,.., .-· ,; .. ): :., i ·,:,,.; t ':' 111;;· 

> l .. ·1 nr), l <i ,: ·.: ~ l ') F.' , ,~, ( '·. l :'ii 1.' c, 



- - --~ 
S1402 D500: 0 79324 GOV8:3 5,800 +o:: o..;GG 
51404 W0020 45 80042 80084 :- , 100 +o: L'Gl -9 ... 
51408 I15008 0 79324 80068 1,220 +03 UGG 

S1409 1150◊9 0 79325 80088 8, •.,00 tOl UGG 
51410 D5010 0 79325 80<:·88 l, :'':,0 t02 _>(,G 

S1411 I:5011 0 79325 8008:c l , •:-8::; H•4 ,:c:G 
S 1413 [1501:S 0 79330 80•)88 3. ~.~e +0.: UbG 
:, 1414 115014 0 79330 600;,,8 0 • ..:.:,0 tOl UC,G 

S1415 I•5015 0 79330 80088 4,:;00 t'.)l UGG 



- - -
BADGER AAP - CHEMICAL ANALYSIS RESULTS BY TEST NAME 

PARAMETER! PCB016 

SITE SAMF'LE SAMPLE SAMPLING ANALYSIS RESULTS 
I t1ENT IF I CAT I Uri NIJMBEf•· I1EPTH DATE DATE BOCL MN:SA EXF· UNIT ACRY F'REC 
-: =-:==::= ======-:::: ---· .. -·- ====.:.-:-:: -------- - ----.--- =======~=================::c======= 

S1102 A◊066 1674 60183 60197 LT 1,100 +oo UGL 
51104 A0068 2543 80183 80197 LT 1,100 +oo UGL 
S1107 A0063 1?36 80184 80197 LT 1.100 +00 UGL 
51123 A00::02 3;·32 80190 80197 LT 1.100 +oo UGL 
S1137 AOC73 ~,45t, 80190 8019' LT 1,100 +co UGL 

S1413 IJ0051 10 80185 80197 LT 1, l ')0 +oo ~.F,L 



- - -
BADGER AAP - CHEMICAL ANALYSIS RESULTS BY TEST NAME 

~ARAMLTf~! PCB221 

SITE SAMF·LE SAMPLE SAMf"LlNG ANALYSIS RESULTS 
I[•ENT IF l C:, 1 J 1,1N NUMBER I•EF'TH DATE DATf. E:OOL Mr:1::A EXF' lJNIT ACRY P~·Ec 
~- ...;:::,._ =====: ;; :;:: ===~=== ====== - - .. ··-· ·--- ::::=..:- :---- =~=~===-~~======~--~-~===&=====~;==~: 

S 11 (· ~ A0066 1674 80183 80197 LT 3,000 +00 UGL 
S11v4 A0068 2543 80183 8019;' L.l 3. ( ·)0 +oo V,L 
S11~7 A0063 1936 80181 8019"! LT 3,000 +oo UGL 
Sll:03 A00~,2 3782 801 •70 801<;'? LT 3. ,:,,::o +00 U.,l 

S1137 A0073 5456 80190 80197 L.T 3, ·)0O +oo IJGL 

S141.3 W0051 10 80185 60197 LT 3,C-00 +00 UGL 



- - • 
BADGER AAP - CHEMICAL ANALYSIS RESULTS FY TEST NAME 

PARAM[T~R: PCF232 

ITE SAM~·Lf SAMPLE SAMPLING ANALYSIS RES-L'L TS 
I [•ENT IF !CAT l UN NUMF<ER [1EPTH I•ATE D.:.rr E<OOL MrHSA EXF UNIT ACRY PREC 
- ·.=::;.-=:=:.::=::--= ===::== ====== :::~.:_ ~=::;=-:: =======: ------------------------=:=•z=-•----~ 

Sl 11):! AOOU, 1674 80183 8')1 ~- 7 LT :,400 +oo UUL 
S11 ( 1 4 A◊068 2543 80183 8·:.1 s·? LT :',400 +ov •_1·: L 
Sl 1 i'.)7 M063 1936 80184 80197 LT 2,400 +0(• '.!GL 
Sll.13 A0052 3782 80191) 801 •;'.' LT ::,400 +00 l_i,_,l 

S1137 A0073 5456 80190 80197 LT 2,400 +oo :JC,L 

51413 IJ0051 10 801'35 80197 LT 2,400 +oo uf,L 



- - ---
PARAMETER: PCB242 BADGER AAP - CHEM!CAL ANALYSIS RESULTS Bt TEST NAtlE 

SITE SAMPLE SAMPLE SAMPLING ANAL f~.I S IDENTIFICAfION NUMBFF: DE:F'TH [•ATE I•ATE -·==;.::======-·=== ==!:::::;::. :"':'===== -· .. ------ - ==::.::-:===-= 

PE:ULTS 
BOOL nNTSA ~•~ UNIT ACRY PREC 
~=====: ~=~====-:~-~=~====--==-------

s1102 A0066 1674 80133 80197 Sl!04 A00-~8 254~ 80133 80197 51107 A00-~3 193(, 80184 80197 f: 11 :,3 A1)1.)~~ 3782 8<) 190 C·) 1 9 I Sll!-7 AOv13 54'56 80190 8)197 

LT 1.3·JO +·, UGL .~ l, 300 +r.), IJl:'L ~· 
LT 1. 300 ti) UGI. 
LT l . ..lOv t ,_. LIGL 
L. T l, 300 +•: UGL 

51413 IJ0051 10 80185 80197 LT 1,300 t,'f) tJGG 



- - --
BADGER AAP - CHEMICAL ANALYSIS RESULTS BY TEST NAME 

PARAMETER: PCB248 

SITE SAMF·LE SAMPLE SAMPLING ANAUSIS RE:"ULTS 
!DENlIFI(;,~JON NUMP.Ff< t•EF'TH t•ATE DATE E<OCIL :,rnsi. E\t· LIIJIT ACRY PRE:C 
. =:=.::.:..:::::::,.~; ~~ ===::;-= ~ ======- -~--=----· :::;:;;.=.-· --==.:: =~~=~=~=======~~~~====:a•=•s=:2=s== 

51102 A0066 1674 80133 80197 LT ',vOO -t'l UGL 
Sl 104 A0068 2!:;43 80183 801~7 LT 7,000 -C•t l)Gl 
Sll07 A0063 1936 80184 80197 LT 7,000 -Ol UC,L 
Sll.:3 AOo~;;: 3/82 80190 ao:·r LT 7,000 -01 l•GL 
S1137 A0073 5456 80190 801'77 LT 7,000 -01 UGL 

51413 W0051 10 8018~ SOl'i'? LT 7,000 -01 UGL 



- - -·-
BADGER AAP - CHEHlCAL ANALYSIS RESULTS BY TEST NA~E 

PARAHETER: PCB254 

5ITE SAMPLE SAMF'LE SAMPLING ANAL Y':,!S RE3l1Lf5 

Tt•ENTIFICATJ'Jtl NUMB[~· [1Ef'TH [•ATE [IATE [<OOL. rHlTSA EH' l•NI T ACRY F"fiCC 

·-;-·-=======:::.: .· = =-:.;:::::: -==:;::":":::-:. ::.:·:.:::::====- --=------ - ::.:::.:::===~ :::·. -- : .:.--=-=-~ ·--======:==•-•==-= 

S11G:? A0066 1674 80183 80197 LT ~.400 +cc, '.IGL 

S11()4 A0068 2543 80183 80197 LT : , 4•)0 +o..:: JGL 

S1107 A0063 1936 80184 8019' LT : , 4•)0 t◊(• UGL 

s11:~3 AOos;.: 378~ 80190 80197 LT :: • 4<)G• 100 J(,L 

S1137 A0073 5456 80190 80197 LT 2.400 t'JO UL•L 

51413 W0051 10 80185 80197 LT 2.400 +0,) UGL 



- - -
BADGER AAP - CHEMICAL ANALYSIS RESULTS BY TEST ~AME 

PARAMETER: PCB2~~ 

3 I'. [ SAMF'L.E SAMF'LE SAMf"LING ANALYSIS J.,::~::.!L TS 
rr1£NTIFI1:·;.J ION NUllHF-' f1Ef', H f1ATE I•ATE rn)C,;_ ""ltJT~,➔ ; )i UNii ,-'\(RY F'F~EC 
~-==-=:::.::.:. - ~~ ~=";:; --- - -·· :.:====:::: z· :::;. __ :;;...;,_ -:;:;·::-::::::::::==· 

s110:: AO•)U, 1674 80183 80197 LT ,300 + !JGL 
S1104 AO(:-c-t:: 2543 80183 80197 LT -~00 +· ') UGL 
S1107 {),J(;.'. :•: 1936 80184 80197 LT ,300 + {, UGL 
S11~3 AO()~.~; 3782 8019•) 1;'.Gl 0 7 LT ,300 + UGL 
S 11 ~} AO') :'3 :,456 80190 8•)197 LT .:,300 + UGL 

51413 WOO~.: 1 10 80185 80197 LT ::',300 H". IJGL 



-
PARAMETER: F·H 

SlTL 
IDE~1IFICA'J1N 

S111 -?-Wl•;JF,: 
Sl L·1-w:,r,<· 
SJ L'J-w;,,,r 
~. 1 t .. '8-·Wiiti~· 
SJ 134-W[ir,,. 

S1135-W!iriR 
S113A-Wi1rJ~ 

l 1 
1 1 
l :' 

S1 o: 
S1 03 
Sl 03 
S 1 ()~1 

Sl 04 

51~0~ 
S1305 
51306 
51~06 
s110;, 

51 (,,' 
5,1 :-8 
f,l O~: 
Sl 09 
Sl 09 

Sl, I 0 
~-1 1 ,) 
:::: l 11 
Sl 11 
Sl 12 

S131:' 
S1313 
51314 

- -
BADGER AAP - CHEMICAL ANALYSIS RESULTS BY TEST N~ME 

SAMFI.[ SAMPLE SAMPLING ANALYSIS H c·l1L TS 
NUMH~· [lfF• TH [IATE liATE f:OOL MNTSii E',.F· UNIT ACRY PREC 

... -· --- ==•;~~-===- ===::=-~:::-·:: ~=====~=======; :-~=;=:~==:========= 

A005•~· 3321 30193 80193 -, l 00 .,...,(. 
A0056 1500 80189 80196 7,200 +c-: 
A005:' 3782 80190 00101, 7,000 +,.iO 
A005~ 1958 80189 601 ~·6 7,:'00 t \. .... , 

A007•) 4176 80194 80198 7, 100 +•)0 

Aoo;,1 4633 80194 80198 ~.700 +oo 
rcoo;· .' 4572 80194 8◊1°8 7. _:,:,r:, ~ (•'.' 

[1t",1)l,~~ 1:''.' 80049 8)~4" -, • ~-, '.~' 1) t(' 

MOC·J~.JC 0 8•~04<,' (<•: 24'•' -, . ,),),:• +'> 
[15038 1?7 80049 8•L4S 6.7CO +oc, 

M000t, 0 8•)050 e0::49 6,800 -t•)t:, 

[1~1041 J05 8005◊ 50~49 7 .c-,1)() + r~ ,_; 

M00•J7C 0 S0050 ::),'~'49 7. !J1:,,:, t C· 
r,::;c,4,1 183 f?Q0:)0 ->)~_·4? 7 • . '•Jt, ~ r.,,_1 

M001 •:•1~ 0 80050 L0::49 cs,•:•v·., t "JI..' 

[15047 1::! 80050 80249 e,.(:'.CO +O•: 
HOOL' 0 800~0 8C249 c•, oOC- tr)rJ 
[1~,0~-0 183 80050 8:)249 7. 7,(;0 +0•' 
MOOl :ic 0 80050 s·:,.::41 t,, ',·Oo • c ... 
[15()c·, ?. 183 80050 8-):•4~• ',,!:,00 +0·~ 

MOOl :, 0 80050 80::'49 ',()(;•') f(,,j 

j.)~,O'_,C:-, 0 80051 80:::•1" 6,6•)0 +O•, 
V'::;o~-,l, 1 'l") 800~•1 80249 b,200 + (:/' 
n::.o•:,:3 0 80051 80::'49 b,900 f!..Jf) 

[150~ .. ,..,. 61 80051 a•J:?49 7,000 .. ~,.') 

1'50t,1 0 80051 80:'49 : .oc,o fr),·_, 

[1~,0-~ .. ' 61 80051 8'):'49 6,GOO ➔ Or. 
[150(4 0 80051 8024~' C·• 900 t(;(J 

tr~Ol:.S 61 80051 80'.'49 1-,.,.00 +1;,0 
[150(,,' 0 80051 8C•219 t, ~;oo +0,:, 

D5•Jt,8 61 80051 80249 6,JOO +or) 
M•:..O 1 f~ 0 79319 80249 6, 40•) fi.)(J 

M0017 0 79319 80:49 6,400 +00 



- - -
BADG[R AAP - CHEMICAL ANALYSIS RESULTS BT TEST h~ME 

PARAME1fR: f'F•1,r,r, 

SITE SAMF'LE SAMPLE. SAMF·LJNG ANAL~SI::. F·E',,.'L TS 
I[IEN TI FI U• T IOI/ N'JMBE r-- DEPTH [IATE [IATE BOOL l"INTSA Ex, UUlT ACRY PREC 
:-.:-::;::-.~=-===:--. :-.::== -----· ===.:::::::.:.:· - ·---.--- -=-= ~: · .. •;: .· ~:; -=~- =;:- ~= =- :-:::-;:;;:-:::.::::;; -~ - :- ·: :=:::::=!":====:.=:i:::=.:.:: 

S1102 AOOt1., 1674 80183 80197 LT .:, . 3')·✓ -C·. 1_;,:.,L 
Sl104 AvOo-8 2543 80183 Bc:197 LT 6,300 - -- :.JGL 
Sll0/ Aoo,.3 1936 80184 80197 LT 6. 30C• -o:: IJGL 
SI 1. 3 Aoo:.,:: 3,8:: d0190 8019/ tT c,300 -o: UL,L 
S 11 :;7 A0073 5456 80190 80197 LT 6,300 -,;:· UGL 

51413 IJ0051 10 80185 80197 LT 6,JOC --0:: UGL 



- - -
BADGER AAP - CHEMICAL ANALYSIS RESULTS BT TEST NAME 

PARAMETER: PPDDE 

SITE SAMf'Ll SAMPLE SAMPLING ANAL'!'SJS n ~:_•L";"S 
J[1(Nl JFJC.; i ION NUl-'.l::ff, flEF•TH DATE [:;,TE l:<OOL MNTSA [ < F· UNIT ACRY F'REC 
===':.·=·· =::= ·.:;::= -----.- ::-:,-~:::::: -:::;.,::-~::==-==== ,:=- .:::.::.:-:= ~---====:=====:===~=- ============:~:== 

SllO:' AOOl,6 1674 80183 80197 LT 1.100 -01 UGL 
51104 A00c8 2543 80183 80197 LT 1.100 -01 UGL 
Sl 107 A0063 1936 80184 80197 LT 1,100 -OJ UGL 
Sl 1::3 A005:' 378:' 8019\) 80197 LT 1,100 -(~ ~ UGL 
51137 A00/3 5456 80190 80197 LT 1,100 -:>1 UGL 

S1413 W0051 10 80185 80197 LT 1.100 -Ol UGL 



- - ---
BADGER AAP - CHEMICAL ANALYSIS RESULTS BY TEST NAME 

PARAMETER: PPDDT 

SITE SAMPLE:: SAMF'LE SAMF'lING ANALYSIS RE~,IJL TS 
I [1[NT IF I CAT l Oil NUMBE:F' [1£F·TH [1ATE [IATE BOuL Mt<TSA EXF' ~:t,jfT ACRY F'PEC 
==:::==:::.==:::==:: •_;= ====::..:.. =~==== =:.·===;--::: -------- =-:~=====~=======~-==============~= 

$1102 A0066 1674 80183 80197 LT 9,200 -02 UGL 
$1104 A0068 2543 80183 80197 LT 9,200 -02 L'GL 
~,1107 A0063 1936 80184 80197 LT 9,:00 -02 IJGL 
s11::3 A005:, 3782 80190 80197 LT 9, ::'00 -o: t.:GL 
S1137 A0073 5456 80190 80197 LT 9,200 -◊.: llGL 

$1413 W0051 10 80185 80197 LT 9,2,'.)0 -oz 1.'GL 



- - -
BADGER AAF' - CHEMICAL ANALYSIS RESULTS BY TEST NAME 

PARAMETER: SP 

SITE SAMF'LE SAMF'LE SAMF'L ING ANALYSIS RE';JL TS 
If!ENTIFICA,ION NUMBrn DEF'TH [1ATE. [1AT[ BGOL MNTSA OF· tJIUT ACRY f'REC 
;.==========::== ---~-··- ===·===:•; -:::======.::- ::.:..==:.:.:::== ~~============~-~- ~;:::azs=•••=~~~~s 

51102 A0066 1674 80183 so 25 LT 6,000 +or UGL 
S1104 A006fJ ~543 80183 80 25 LT 6,000 +oo UGL 
S1107 A006J 1936 80184 so 25 LT 6,000 +c,;i UGL 
S1108 AOOt,4 886 80184 t:O .25 LT 6,000 + ,' ' ,_,C,L 
s11::1 A0056 1500 80189 80 ~5 LT 6,000 +or, IJGL 

Sil 3 A0052 3782 80190 80 ·:~5 Lr 6,000 +oo LIGL 
Sil 8 A00~;7 1958 80189 B◊ ::5 LT 6,000 +0,' I.IGL 
Sll 3 A0061 2878 80185 80 ~5 LT 6,000 +oc llGL 



- - -
BADGER AAP - CHEMICAL ANALYSIS RESULTS FY TEST NAME 

PARl'>M TFR: SE 

srn SAMF·LE SAMPLE SAMPLING ANl'tl Y~,IS nc,ULTS 
II!EIJTIFICATJON NUM!:[~: r,n·rn DATE flATE E<OOL f'INTSA EH UNIT ACRY f'REG 
=====-=:::=- =--=-=== ~=:.~·':'-= --~---- -····-·---·--- ---·- - --- =.:. =::::..~=:-=-- -==-::== ;- =- ·-:::: ::- == :-:::;:z::=:::;::;: = :::::;: ..:: :~ 

S110::? P100t...-!·, 1674 80183 80 ::?5 LT ,000 +·:: UGL 
S1104 A00l8 ~543 80133 80 :25 LT ,000 +c,_, UGL 
51107 A00c3 1936 80184 80 :25 LT ,000 f 1)1· UGL 
S1108 A0vc4 886 80184 8·) 25 LT ,000 h'·,' UGL 
S 1121 A0056 1500 80189 80 25 LT ,000 t0•.· UGL 

S1123 A0v5:· 3782 80190 80 5 LT ,000 t1),; UGL 
S11:'8 A00":;7 1958 80189 80 _, LT ,000 +v UGL 
Sll33 A006l 2878 80185 8,;) 5 LT ,000 +o•: UGL 



- - -
BADGER AAP - CHEMICAL ANALYSIS RESULTS BY TEST NAME 

PARAMETER: SN 

SITE SAMF'LE SAMPLE SAMPLING ANALYSIS RlSUi..TS 
IIIEIH !FICA T ION NUMitfR DEF'TH DATE I•ATE FOOL MrlTSA El<~· UNIT ACRY PREC 
:::::============:--= -----··- =:::==== =:::====== ======== ---------------------===~•c•••••=c•= 

S110:! AOOOl 1370 80051 80084 LT 1,800 +Cl LIGL 
S1104 AOoo: 2283 80051 80084 LT 1,800 +Ol UGL 
S1107 A0003 1453 80056 80086 LT 1,800 +01 UGL 
51108 A0004 575 80056 80084 LT 1,800 +oi IJGL 
51109 AOO(·'.::, 2650 80057 80084 L. r l,8VO +Ol UGL 

S1111 A0008 2411 80058 80084 LT 1,800 +01 UGL 
S1112 AOOOo 1981 80057 80086 LT 1,800 +Cl UGL 
Sl 11 :, A0007 2747 80057 80084 LT 1,800 +01 UGL 
51117 AOOOO 2799 80058 80084 LT 1,800 +01 1_1GL 

$1119 A0010 3128 80058 800>:!4 LT 1,800 +01 UGL 

Sl 121 A0014 1206 80058 80084 LT 1,800 +01 UGL 
S1122 A00l l 3914 80052 80084 LT 1,800 +O! L•GL 
511:23 A0013 2652 80053 80084 LT 1,800 +01 UGL 
S112~ A001 ~; 3609 80058 80084 LT 1,800 +01 UGL 
S1127 AOOl:: 1989 80052 80084 LT 1,800 +01 UGL 

51130 AOO?O 2461 80058 80084 LT 1,800 +01 UGL 
S1133 A0021 1944 soosa 80084 LT 1,800 +01 IJGL 
S1134 A002:' 4343 80059 800f:4 LT 1. 800 +01 UGL 
S1202 MOOOl 0 80050 80083 4,500 -Vl UGG 
S1203 M0002 0 80051 80088 2,800 +00 llGG 

51204 MOOC•3 0 80050 8;)08l- 1,200 +oo 'JGG 
S1205 [150::"] 0 80050 gJ086 4,700 +oo UGG 
S12•)6 {15029 0 80053 80086 3,900 +oo UGG 
~:1 :o7 Ml004 0 80053 80086 1,100 +r,o I_IG(, 

S1301 D503/-,C 0 80049 E:C08t, t, 500 +00 IJG(; 

S1301 WOOl c, 60 8•)058 80084 l.T 1,800 h>l UGL 
51302 !1503' C' 0 80049 80086 4,000 -(· 1 UGG 
~'.1303 r1504:·r 0 80050 P0086 t,,000 -Ol UGG 
~;i304 [•504~-f_ 0 80050 t<OOf::. l, 000 ft)() IJGG 
S1305 [15(>481.' () 800:',0 80086 7,000 -<.)1 UGG 

5130~- vso~:d, 0 80050 8C;f•86 1,400 +·>, UGG 
Sl 30;' r:~Jo::;4c () 80050 80086 4,000 ti)() UGG 
S 13•)7 WOOi' 60 80058 800il4 LT 1,800 +01 UGL 
S1308 [150~J ?t' 0 80051 800:~•:6 :.300 i IJI.) UGG 
Sl 3(.•Y [150t-•A I,) 80051 i:jOOB.~ 2,000 -·(.1 l IJ(,G 

Sl310 [150-~- 31~'. •.) 80051 8008~ 1,000 +oo IJGl· 
513'.1 [150l:,f.,l' 0 80051 800P-~- 7,000 -•) 1 IJf,f: 

S1312 [:'.,';Oi.,•,- 0 800'.,1 E:•)08,-, 1,100 +oo •.JGG 
':- 1 ·,.I.: WC•O J '.: 61) (;)•:-:::,8 ;~.•.)(•.~ i I T 1, fl0() +01 rg,t_ 

-:1 7-14 MO◊l 1;, ·.'931 '7 800:::t- 7 .0,,0 -01 iJL;G 

·:.1 '. 14 W0~•: '• 6" 793 .1 .. ,. 8''0E:•1 l r ,800 i1'•: 1.JGL 
'. 1 4•). · r,~.)r.J',' .. () '93~'.4 c;1:,, ~ : . ·,.;oo ➔• {' 1 JL·lj 

J.1r,,1 r:r,,;· _: 1, 0 -: )<>4~ : (p ~. ~: .... . ~-~o -+ 1), 1 1:.,13 
-~;1 •F•4 wo,-:· 4~. ::-004::' fJ •~1<4 ~· ,800 +r·. ', .. •l 
·-;1., ,,, [1~ <".'f· 0 7? :.L?4 .-: -,.~1 · , C.,50 + •:' I 1:_;;3 

},1 ,· 11'., ,, (, /9 z:. ... ,r, • < ·)0 i II ,G 

l ·"· fl':°,' (, .... ~ !.~~. },,-,, . ·,·>) i· '!,I, 



ooo 0 
'"100 0 
r-,.,. 0 0 

-0 -0 -0 -0 
Q) Q) (!) 0) 
OOQ 0 ooo 0 co a:, er, (!) 

·~ 0 0 0 r., MM M 
MMM M 
0- 0- 0- 0-

" " " " 

ooo 0 

..,M.,. 01 ......... ... 
ooo 0 
u) LI) l,j •1 .::.i=.~ .:-. 

..,M.,. •1 ......... ... .,. ... ... ... ... ... ... 
r1) ,J') ,.n U) 



- - -
BADGER AAP - CHEMICAL ANALYSIS RESULTS BY TLST NAME 

PARAMETER: $04 

SITE SAMF·LE SAMPLE SAMPLING ANALYSIS RE'.:':;JL TS 
IriENTIFICATTON NUME<Efi DEPTH [IATE [IAT[ E<OOL ~tHSA EXF· UNIT ACRY PREC 
:- -====-=-~ - - --= =====:-:: ====== -------- ===---· === -•··---··- _ ----------· -------z-s••=c::sa 

s110: AOOOl 1370 80051 80059 1, 4::'J +O.:' t,GL 42 2 
51104 A0002 2283 80051 80059 9,200 +01 MGL 27 3 
Sl 107 AOoo·, 1453 80056 80059 , , 6◊0 +01 ~(;L s.o 16 
$1108 A0004 575 80056 80059 1,560 +c,: MGL 46 2 
S 1109 AOOO~, 26~~ 80057 8,•v::.·;, 2,800 +01 ~ul 8 9 

S111 1 AOOOt-: 2411 80058 80078 1,700 +01 MGL t5 14 
S111.:' AOOC,6 1981 80057 801)5? 3,300 t () 1 MGL 10 7 
Sl 11'5 A0007 2747 80057 S005Q 1,800 +1J 1 MGL 5 13 
~:1115 A0007 ~747 80057 80059 1,800 t01 MGL ,5 13 
$1117 AOOO'.-' 2799 80058 800:'8 4,030 f') l MGL +12 6 

51119 AOOlO 3128 80058 80078 3,900 +01 MGL +12 6 
51121 A0014 1206 80058 80(•78 2,000 +01 M13L tb 12 
51122 AOOll 3914 80052 8·)05'i' 4,1)0') +01 MGL 12 .s 
SlJ:'3 A001:1 2652 80053 80059 :::.svo tOl t1G2 8 9 
$11::7 AOOl::? 1989 80052 8005'7 l, 700 tOl MGL 5 14 

51130 A0020 2461 80058 seen 3,000 +01 MGL +9,0 8 
51130 AOC,53 3485 80190 80193 LT l;,000 +r1.,1 :iGL 
S1 i:ll A0◊54 4599 80190 80193 LT t,,000 +r,O MGL 
81132 A0058 4496 80189 80193 LT 6,000 +00 MGL 
Sll~J A0021 1944 80053 8')◊92 t,, 800 t◊l MGL +20 4 

:: 1134 r.oo:·:: 4343 ~Jo~;s a•>} :e ,_}. 370 1 C<..' "IGL PO 1 
51 :") 1 [15018 0 80046 80•)92 1. J;)0 +03 UGG t18 1 
5L'O::' MOO◊l 0 f'.0050 000;,2 :i:.44() +v:i uei,; t4 ,3 
s 1 ~11)3 Ml0'),: 0 800~;1 e,:,0?2 ;,,c-10 +o:· IJGC: +8 • 1 
51204 M00<)3 0 80050 800~·2 ~-. ~J:20 +01 UGG +.7 2 

Sl ::'05 [150~'. ., 0 80050 800•;,2 :· ,020 +v: UGG t,20 5 
s1 :'o.t. [150:··r.,, 0 800::.3 t'.C•0'.;>:.: l. 520 t•· 1 UGG +.:::o 7 
Sl :.:07 MOO(-! 0 80053 801)9 ... ~ 1. '-J3O +0.· Ll(ilJ t::',O " . .., 
St ·,,n [l~.1•,• _: (~C 0 80049 81),j9~ t ,300 h·J Uf3G t1 ~ 

S 13():? [150 -~.i:lc ,) 80049 80•)'i:2 t. 010 +co.:. UGG tl 

~-1 .~.o 3 J.i~,04. C 0 800~,0 8t)1)9 ~'. 1, 131) + j __ lll;G +1 .9 
~: 1 •.(J4 [1::,0-1'.,( 0 soo::,o ):;~)()·:~· -~ ~ .... 8(.••J i ':<' t)(,(~. t5 ,3 
':31 j ·~•·.· [1~(1,1 ,-.1. 0 800'.,0 :-.:-0,,·-1.• l. 4.~t-- t(;:' ljiJ(, t2 • 7 
S 13').:., [1~••?':,1 ;" ,.) 800'.:,0 8.;o-; ..... ! , 49() tC•. !_lt_.13 +;:, ., 
':_.; !( ... V~C•~J-ll ;~:oo~,) ;:~ : {,~ --~ :·. ~Sr) +,_._. ''l°,IJ 13 .4 

Sl _:.117 W1)(ll ·: 60 ::;:c.o---J8 C:•'.r~• 13 :·, 100 '{ I) 1 M•'L +6 11 
S 1 J•-<~ [1'.',0'.;'7( 0 800~-1 B•:••~ :-2 .i. " _ _.:;o +'J: i_:,:,G +.5 :? 
·; 1 •.(,1':J [15(..lt-,(•f 0 81 O'.;l l~':H , ... ) I , l !(• t'' -. 1 ... C•G 

- l (, r150/. ·1 r· I) f-:~,')~. 1 ·-:,,.,;·•·.• . '.•)•) l•:•• _n_,G + 1 
~ 1: I I 1)50-!,l',I' 0 80051 t'.00'-,2 L f : . ·:•00 t':• 1 .11.f, 

•:'J l,j' 11~,(1,• 0 : :,),J'"-: 1 ._,"') '· . --,~,(• t ,'. ; ,1·\I; +1 1 
wo,,1 ,!:,1) ,-(0~)~•-::.< . : ·,,) ,o.•1,1 I 7 10 

,l MC•· : 1) '.,. .-~ 1 Q • ~l .'•~ +·.·. : I!:,] +. :,•_1 2 
t_1~1 ' () :·<1.:'-' ;-:i,')''• ' -~ :) -4 ') i. 1(,(, •• 3 .1 

l-1 W(11:1. 4~. ·-··.:o .,.: ):r,,,,,,:·• .. .-'C·') ; . : ,.,, L 5 13 

I:. fr'"". 0 .. ,' ~ =' tl '.1•1-'> ' 1 11,r_· t •• :. 
r,·. 0 ·,, 1_ .. - '') ,, ·(, +. ~- 4 



- - ____ , 

S141 [15010 0 79325 80092 ~ •• 360 +01 UGG t,6 2 
S141 {15011 0 79325 800'12 2.530 +01 UGG t,3 4 
5141 {15013 0 79330 80092 4,680 +•)2 UGG +S.5 ,., ., 

S1411 {15014 0 79330 80092 2,990 +02 UGG +4 .3 
S1415 Il5015 0 79330 80092 1-5~0 +')l UGG +.2 7 



- - -
BADGER AAP - CHEMICAL ANALlSIS RESULTS PY TEST NAME 

PARAMETER: SULFID 

SITE SAMf'LE SAMPLE SAMPLING ANALYSIS ~-Ee U TS 
IDENTIFICATION NLIMF<f ,, DEF'TH DATE [1,~TE f<OClL MNTSA [Xf NI r ACRY PR[C 
:.~:.~= = ·- =-==;:::::: ;::::; --~·-- - ====== -------- ----··--- -··=~==;==~===-=- ··- =====•====ca=~=~ 

s 111 7-wr,1J,-: A0050 3321 80193 80::?=4 LT 1. 000 +O•) MGi... 
Sl 1::'1-Wiir.<, A005c 1500 80189 80192 LT 1.oco +oc MGL 
Sl 1 '.23-LJli!Jf,: A0052 3782 80190 80192 LT l. 000 +C<- MGL 
Sl 128-W[,r;R A0057 1958 80189 80192 LT l, (100 +00 '\GL 
S1134-WVrJk A0070 4176 80194 80224 LT 1.000 tO•.• M(;L 

S 1 l 35··W[1rJI'" A0071 4633 80194 80224 LT 1.000 +00 MGL 
s1136-wr,rm A0072 4572 80194 80224 LT 1,000 +oo MGL 



- - -
BADGER AAP - CHEMICAL ANALYSIS RESULTS BY TEST NAME 

f'ARAHt T[R: TL 

SITE SAMPLE SAMPLE SAMPLING ANALYSlS n ',.JL TS 
IDENTIFICATION NUMl:<[F: DEPTH DATE I•ATE B!JOL MNTSA EXF UNIT ACRY PF:EC 
=--=--=====.-;:::;::;;= ====== ====== --·------ ====--···-- ======~;=======:-~:======~==sz===== 

SI 1 O::! A0066 1674 B01S3 80 :?5 LT 3,000 t(•<; UGL 
51 F•4 A0068 2543 80183 80 ~'5 LT 3, •)00 l-00 UGL 
SllC-7 A0063. 1936 80184 80 ~~ LT 3,(00 +C•j UGL 
Sl 1•)8 A0064 886 c:r;,134 80 25 LT 3,000 +00 UGL 
51 l :' 1 A0-056 1500 80189 BO :25 LT ..',,,)00 +o•:• •JGL 

51123 A0052 3782 80190 80 ~5 LT Z, •)00 +0<) UGL 
51128 A0057 1958 80189 8~) 25 LT :! • (J\)0 tC<) UGL 
S!!33 A006! 2878 80185 80 ~!~ LT 3,000 iO<l UGL 



- - .. -~----J -----

BADGER AAP - CHEMICAL ANALYSIS RESULTS BY TEST ~AME 
PARAMll[R! TXPHEN 

SITf SAMPLE SAMPLE SAMPLING ANALYSIS Rf ;:1.ILT!, 
l[IENTIFIC.;TION NUMBER I•EF'Tti [IATE I•ATE BOOL MIITSA EXF I.INIT ACRY f'REC 
===::::::======:=-=-== ===::;:.== ====== ====:;::=::::.= ===::~:::.:== ----------------- -----::s=••==------

S1102 A006c 1674 80183 80197 LT 8,900 H)(, UGL 
S1104 A0068 2543 80183 80197 LT 8,900 Hh'• UGL 
S1107 A0063 1936 80184 80197 LT 8,000 +oo UGL 
SlL.1 3 A0052 3782 80190 80197 LT 8,900 +00 UGL 
S1137 A0073 5456 80190 80107 LT l,900 t0(1 UGL 

S1413 W0051 10 80185 80197 LT 8,900 +00 UGL 



- - -
I<A[IGER AAP - CHEl1JCAL ANl'.LYSIS RESULTS B~ TEST NAME 

F"ARAMETE.R: 2•1£1NT 

SITE SAMF·LE SAMPLE SAMPLING ANALYSIS Rr~·:_1t_ TS 
I[IENTIFICATION NUMBn: I•EF·TH DATE )IATE E:OCL MrJTSA EXF· t.llHT ACRY r-F·EC 
-==-===== ·.;::-== ------ ====== ======== -------- =====~=========L=-~=~==a•~=~•saz:==~ 

51102 A0066 1674 80183 S0197 LT 1. 300 -01 1.1GL 
S11C3 A0067 3586 80182 80197 LT 1,300 -01 UGL 
51104 A0068 2543 80183 80197 LT 1. 3•)0 . ,,1 IIGL 
s11or:; A0062 3265 80184 80197 LT 1,300 -01 UGL 
S1107 A0063 1936 80184 801Y7 Ll 1,300 -01 UGL 

S1108 A0064 886 80164 s,J;·n LT 1. 300 -01 UGL 
S1109 A0059 2961 80185 80197 LT 1,300 -01 IJGL 
S 1111 A0065 2709 80184 8<)197 LT t, 300 -(); UGL 
Slll3 A00~1~:, 1708 80189 80197 LT 1,300 -01 UGL 
s1121 A00~,6 150H 80189 801?7 LT 1,300 -01 UGL 

s1122 A0060 4082 80185 BC-197 LT 1. 300 -01 UGL 
S1123 A0052 3782 80190 801 J7 LT 1,300 -01 UGL 
S1130 A005:\ 3485 80190 80197 LT 1,300 -01 UGL 
51133 A◊Oc.1 2878 80185 801 ·~7 LT 1,300 -01 UGL 
s1201 I•50t 9L 457 60046 80218 1,090 +02 NGG t,46 4 

Sl:01 Jl5019U 4!:,7 80046 80218 8,700 +01 NGG +3,7 5 
s1::,):2 [150::!0S 11 800";0 80249 6,310 +02 NGG +2,9 K9 
S ~ .·02 [t5020U 91 80050 80::'18 LT 0 .000 +oo IIGG 
Sl ./u2 {15021 457 81)050 E:0218 LT 9,000 +OC· NGG 
s::?o3 D502~l 91 80051 8')218 1,710 +C4 IIGG +.72 C2 

'.31.'.0-3 r,50::3 4:38 30051 80218 :: , 700 j ~ :: riGG t1. 1 31 
Sl.203 MOO◊:' 0 80051 80218 1,720 +◊C.:. NbG +.73 2 
S1204 I15024C 152 80050 80218 7,190 +o:- NGG 3.05 59 
s120-1 {150'.:i'- 579 80050 80218 2,400 +c•; NGG t1 .o C4 
S1~0~ It~027 0 80050 80~18 4, •)00 +01 NGG +l. 7 11 

'? 1 .. ~Qc~, I1~0::!1d 457 80<)50 80218 l T 9.000 +oo NGG 
S 1 :::c-:, M00'.,0 18 80193 8:)218 ., • '57() +•:•J rlGG 3210 56 
S 12(>.•:, riso:•Q 0 80053 :30218 5,700 tvl NGG +2.4 07 
~:1 :ov [150,~{) 457 80053 80218 LT ~-, 000 ,oc- NGG 
SL:Cn, M0051 18 80193 80218 2,610 +03 NGG 1;,10 16 

El~l(,1? r,~,o.·, 1 61 80053 80218 :._ r 9,00C +00 tWG 
~:i.:,07 ri~c,::. .. : 4~., ..,, 30053 £:0'.:18 LT 9,000 +Ov "GG 



APPENDIX J 

ANALYTICAL METHODS 



METHOD FOR WATER-· 2,4-DNT 
AND NITROGLYCERIN 

Follow EPA Method 609 except use a 15/85 methylene chloride/hexane mixture 
as the extraction solvent. After extraction concentrate in a Kuderna
Danish evaporator to approximately 0.5 ml. Place the concentrate on a 
1 cm x 8 cm neutral alumina column (20 percent deactivated) and elute 
with 60 ml of 15/85 methylene chloride/hexane. Concentrate the eluate 
to ml in a Kuderna-Danish evaporator and cool. Add 5 ml of hexene and 
reduce the volume to albout 1 ml. Measure the final volume and add 
sufficient acetone and hexane to bring the final volume up to 2 ml with 
20 percent acetone in hexane. 

Continue analysis as in Method 609 using these chromatographic conditions: 

Column: 6 feet x 2 mm I.D. glass column with 
1.5 percent SP2250/l.95 percent 
SP2401 on 100-120 mesh Supelcoport 

Detector: Electron Capture 

Injection Temperature: 110°c 

Column Temperature: 15o 0c isothermal 

Flow Rate: 40 ml/minute agron/methane 



• 

WATER ANO FISH SAMPLES 

Par11111eter 
!later Samples 

MethOd(a) 

Alkalinity 
coo 
Conductance 
Hardness 

310,l 
410,l 
120.1 
130,2 
F,O.l 
37&.l 

pll 
Sulfide 
Iron 

Sulfate 

236,l with prep according to 
EPA "Metals", 4,4.4.) 
375.2 

Nitrate Army RN03-WA-02 
Nitrite Army #NOJ-WA-02 
H~tals - prep "Metals" 4.1.4. 
silver 272.2 
Aluminum 
Arst?nic 
Beryllium 
cad!niWII 
Chromium 
Copper 
llickel 
Lead 
Antimony 
Selenium 
Tin 
Thallium 
Zinc 
Mercury 

TKN 

202.1, 202,2 
206.2 
210.2 
213.2 
218.2 
220.2 
249.2 

239.1, 239,2 
204,2 
270.2 

282.l, 282.2 
279.2 
289,2 
245,l 
351,3 

Pesticides and PCB's 

<l--BHC 
8-BHC 
y-BHC 
6-BHC 
aldrin 
chlordane 
toxii'l.phcne 
Lt.•, •t ,1ch lor 

cndrin 
dieldrin 
DOE 
DDT 

EPA's Method for Organochlorine 
Pesticides in Industrial Effluents, 
published in the Federal Register, 
Vol. 38, No. 75, Part II. 

ODD 
c11Josulf,1n I 
cndosulfan II 
PCB 1016 

1221 
1232 
1242 
1254 
1248 
121'0 

Chloroform "Analysis of Trihalomcthanes in 
Drinking ~ater hy Liquid/Liquid 
Extraction", EPA, F~deral Register, 

C.:1rbon Vol. 44, No. 231, Novr.mber ~9, 
tvtr.id1ltirHh• l-17(), i•.l•t>l,HJ 

Detection Level Precision Accuracy 

No Dct,•ct ion Level and Precision and Accuracy r£>quircd 

5, 7 mg/1 
0.36 mg/1 
0,25 mq/1 

2.5 i,g/1 

6.3 \JQ/1 
47 i,g/1 

1.2 i,g/1 
4.4 i,g/1 
5.0 i,g/1 
8.1 IJg/1 
l. 7 IJg/1 
5.5 i,g/1 
2.0 i,g/1 

17.5 11g/l 
2.9 11g/l 
15 11g/l 

0,47 IJg/1 

l. 71 
0,196 
0,130 

0,705 
l.f-4 
l. 06 

No Precision and Accuracy required 

0,818 1.0-1 
No Precision and Accuracy required 
No Precision and Accuracy required 

8,95 1.18 
No Precision and Accura-:y required 
No Precision and Accuracy required 

0.086 0,985 
No Detection Level and Precision and Accuracy required 

0,l71Jg/l 
0.035\Jg/l 
0,02811g/l 
0,026119/l 
0.0331Jg/l 
O.ll11g/l 

B.9:;~/1 
0.l~..-~/1 

0.030\Jg/l 
O,lSµg/1 
0,ll!Jg/1 

0,0921Jg/l 
0.063119/l 
0.0251:,1/l 
0.0641Jg/l 

l.lµg/1 
3.011g/l 
2.4ug/l 
l.31Jg/l 
2.411g/l 

0.70µg/l 
2.3~g/l 

No Precision and Accuracy rc4ui1L'd 

No Pr~cision and Accuracy required 

No P.rt.:cision .ind. Ac<..:ur,,cj 1 v r,:.11 •·.l 



Water Sampl8■ 
Panuneter Method 

2, 4-d initrotoluene El'A Method f>09, F,•dcra l 
l1•·qi!>t tr. V<,l. 4,l, 

N-,. ~\J, Dc.-t:cmli'-'I J, 
Nlt1nqlyccrin 1Y79 

GC/MS Screen 
NVO 

VOA 

Nitnwellulo!lc 

GC/MS Screen 

S.J.rnpl inq and Anal y:;is 
l'ro~1~cturt·s for s~reeni11q 
of Industrial Effluc!nts, 
EMSL, USEPA, April 1977. 

Army #IIC-WA-01 

Fish Samples 
Method 

Sampling and Analysis 
Procedures for Screening 
of Industrial Effluents, 
EMSL, USEPA, April 1977. 
With preparation 

NOTES: (a) All m<'thod5 are EPA except as noted 

WATER AND FISII SAMPLES 

(Continued) 

Detection L<0vel 

O.Duq/1 

Detection Level 

Precision Accuracy 

0.182 1.01 

1.31 

No Precision and Accurdcy r~quircd 

No Frt~cision and A..:c:ur.i-~·y required 

Precision 



SAMPLE PREPARATION -
GC/MS ANALYSIS - FISH 

This method is intended for the extraction of a broad spectrum 
of environmentally significant organics from fatty tissue, and 
the separation of these organics from the natural fats and oils 
prior to GC/MS analysis. The method has been tested mainly 
with fish tissue, but should be applicable to other types of 
tissues. The analysis of fish tissue is used to describe the 
method, with optional sample handling for the analysis of the 
whole fish, or just the potentially edible portions. The 
advantage of the method is that it is based on a significant 
amount of experience of several investigators over a number of 
years. The detection limit for the method is not know~, but 
is estimated at 1-10 ug per kg of fish tissue. 

The analysis of a reagent blank is required for each group of 
fish specimens extracted on a given day. The reagent blank 
analysis provides information about background and solvent con
tamination. Recovery data are not available for the total 
procedure since it is not possible to spike fatty tissue with 
known concentrations of organics and simulate natural conditions 
for the incorporation of these materials. Perhaps the best 
method of measuring the effectiveness of the extraction is to 
re-extract with a fresh portion of solvent, or with an alter
native solvent, such as acetone-methylene chloride. 

Solvents and other reagents should be purified as described 
under low boiling solvent extraction. For the analysis of 
large whole fish, a meat grinder is required. In all cases, 
a laboratory blender of about one quart capacity is also 
required. A gel permeation chromatograph equipped with a 
2.5 x 50 cm column packed with BIO-RAD SX-2 beads is used to 
separate the natural fats and oils from the organics of interest. 

Fish at the sampling site should be wrapped in aluminum foil, 
shipped in an ice chest packed with dry ice (preferred) or ice, 
and preserved in a freezer until analyzed. Small fish must be 
combined by sampling site and species to obtain the weight 
required for analysis. For the analysis of whole fish, the 
entire fish (or fishes) are ground directly, or, if necessary, 
chopped into pieces small enough to fit into the meat grinder. 
Grind the fish sevcr.:il times and thorouqhly mix the CJround 
material. Clean out any materi.:il rem.:iining in lhe grinder 
and add this to the sample. For an analysis of the edible 
porlions only, fillet the fish or fi:shcs, ~rnd cul thesl.! into 
small pieces no larger than about two cubic centimeters each. 



Add enough dry ice to the blender to completely cover the blades. 
Homogenize the dry ice for about 30 seconds, and then add about 
25 grams (weighed to the nearest 0.1 gram) of fish fillet chunks 
or ground.whole fish along with more dry ice to the blender. 
Wait several minutes for the fish to freeze, homogenize for at 
least tow minutes, or until the mixture is free of lumps, and 
then add about 75 grams of purified anhydrous sodium sulfate 
to the blender. Homogenize for another two minutes, and pour 
the contents of the blender onto an aluminum foil sheet (one 
square foot). Homogenize additional dry ice and 25 grams of 
anhydrous sodium sulfate and transfer this to the same aluminum 
foil. This operation services to rinse the blender of residual 
fish residue. Mix the fish, sodium sulfate, and dry ice on the 
foil with a spatula. Carefully fold the aluminum foil into the 
form of an envelope, label, and place in a freezer at -15°C for 
8-12 hours. The dry ice will sublime and the residue should be 
in the form of a granular lum-free material. 

Extract the mxiture in a 250 ml Soxhlet extractor with 200 ml 
of a 1:1 mixture of a acetone-hexane for 8 hours. Cool the 
extract, transfer it to a Kuderna-Danish (K-D) apparatus, and 
concentrate it to about 3 ml. Remove the last traces of solvent 
with a gentle steam of dry nitrogen, and weigh the resulting 
oil. Dilute the oil with methylene chloride to a concentration 
of 100 mg/ml. 

Inject the total amount of diluted extract, in 5 ml aliquots, 
into the gel permeation chromatographic system. Elute each 
5 ml aliquot with 225 ml of methylene chloride, at a flow rate 
of 3.5 ml per minute, and discard the first 160 ml of each 
eluate (this contains the natural oils and fats). Collect the 
balance (about 65 ml) of each eluate from each aliquot in the 
same 500 ml K-D flask. Concentrate the combined eluate con
taining the organics of interest to 5 ml. Analyze by GC/MS 
using the same conditions as soils and water for B/N column. 



SOIL SAMPLES 

Pesticides 4nd 
PCB's 

/<JJ"mu11i,1 

Metals 

Method 

"Method for Analyses of PCB's, 
Pesticides ~nd Phthalatcs in 
Soll:-; .1:1•1 Jh-.t_tqm ~:,•,l1n:, .. nts, 11 

r r( m (·t 1 , ·: r .. 1 ,, •' · ,r ':' 

M_111u,1l ,r 1:.;!t,,1:1 Ji>,l1ir.1•nts ---- - --~----- ---
and El_:1._t !: i -1 t,... Test 1n9, EPA, 
Central Regional Laboratory, 
Metho<.l Ncs. 198-207, March 1979 

",\nuncmic1 ?ii.tro•1••n in Bntt·,m S,·dim,,11t~5", 
Compilc•~1 Uy Great Lak.es Rt•(JJ.On 

Commit t(:e on Analytical Methods, 
CPA, Dl·1·cmh1~r 19(,q, pp. 28-31, 
wiLh color Ct·vel:)pmcnt ct.cL:ordinq 

to EPA 35u.2, Section 7.4 

prep "Interim Ml~thotl fu1 the J\nalysis of 
Elementul Priority Pollutants in 
Sludge", EMSL - Cincinnati, 
December 1978 

Al EPA 202.1, 202.2 
Pb EPA 239.1, 239.2 
Sn EPA 282.1, 202.2 

Diethyl phthalate EPA Method 606 preceded by Si\l'lple 
prep and extraction according to 
"Method for Analyses of £CD's, 
Pesticides and Phthalates in Soils 
and Bottom Sediments", EPA, Central 
Regional Laboratory, Method Nos. 
198-207, March 1979, steps 1-4 

Di-n-butyl phthalate 

Detection Level Precision Accuracy 

Not able to establish 
Not able to establish 
Not able to establish 

3.oog/1 Precision and Accuracy r.ot 
required 

2.8c,g/l ?reci s icn and Accurac·/ not 
rt:qu11ed 

pl! 
2,4-DNT 

EPA 150.1 with prep 
EPA Method 609 with 

modifications 

No Detection Level and Precis1-:..::1 and Accuracy t:C':;u1.r,_:,~~ 

0.576 

nitroglycerine 

GC/MS 
Acid 
B/N 

CEC 

Nitrocc,llulose 

EPA Method 609 with 
mo,..'li fic.itirn1s 

"Sdmpljng und Analysis Procedures 

8.86 2.46 

No r1<1t.J. Ho data 

tor Scrt:ening of Industri~1l No Detection Level and Precision and Accuracy required 
Effluents'", EMSL, USEPA, April 1977 

Army llll<l"l-WA-02 plus prrp 
l\l my ~NUJ-h't,-11~: 1'1-1~ : rc•;i 
EPA J"/5.2 plus pr~p 

~ethodr; ni Soil Analysis, Part 2; 
C. A. Bl..it.k., tditot·; Ar.lericun 
Socic:>ty of Agronomy, Inc., 
Madison, Wisconsin 1965 

U'/\ t-1.·th,_)J ,11:1.l with 
mc~di f lC,l tiuns 

Army #NC-WA-01 with prep 

r.i1'i,q/l 
G. bl, 1/ 1 

9.911g/l 

0.:09 
2. •_"' J 
).l--9 

No Detection Level and Precision and Accuracy required 

Not able to establish 



SOIL PREPARATION FOR 
2~4-DNT AND NITROGLYCERIN 

soxhlet extract 75g of air-dried sample with methylene chloride for eight 
hours. After the extraction is complete and the solvent cools, measure 
and record the volume. 

Concentrate the extract to approximately 0.5 ml using a Kuderna-Danish. 
Place on the alumina column and continue as in the method for water. 

SOIL PREPARATION FOR NITROCELLULOSE 

Extract 7.5g of air-dried sample with 200 ml methylene chloride in a 
soxhlet extraction for five hours. Discard the solvent extract. 
Re-extract the sample with 200 ml of acetone by soxhlet extractions 
for five hours. Evaporate to 20 ml under a stream of nitrogen. Continue 
as for water analyses at step 4 of Army Method NC-WA-01 (treat acetone 
extract with sodium hydroxide). 

Reference: "Method Development Plan", Environmental Science and 
Engineering, Gainesville, Florida. 

SOIL PREPARATION FOR pH 

Slurry 20g of soil in a 50 ml beaker with 20 ml of deionized water. Stir 
the suspension several times during the next 30 minutes. Let the soil 
suspension settle for about one hour. Analyze for pH as in EPA 150.1. 

Reference: "Methods of Soil Analysis", Part 2, Chemical and Microbiological 
Properties, C. A. Black, Editor, American Society of Agronomy, 
Inc., M.idisun, WL:c:unsin l~)l,5. 



Procedure 

SOIL PREPARATION FOR NI'l'RATE, 
NITRITE AND SULFATE 

l00g of soil was slurried in 250 ml of deionized water. The mix~1re is 
stirred twice over an eight hour period and allowed to settle out over
night. The sample is then filtered through a 0.45 micron filter ,1nd the 
filtrate is analyzed by Army Method #NO3-WA-02 for nitrate/nitrite or 
EPA #375.2 for sulfate. 

ANALYSIS OF SOIL FOR COD 

Weigh out a portion (0.2 - 1.0 g depending on the concentration) of 
well mixed wet soil/sediment. Transfer to the COD flask and add 50 ml 
of distilled water. Continue as for a water sample in EPA method 410.1. 

"' 
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SAMPLING AND ANALYSIS VARIABLES FOR CHEMICAL ANALYSIS 

Variable 

1.-3. Identification 
(Col. 1-5) 

4. File 
(Col. 6-7) 

5. Sample D.:tte 
(Col. 8-12} 

6. Sampling Program 
(Col. 13-15) 

7. Site Type 
(Col. 16-19) 

8. Sample Point 
(Col. 20-24) 

9. s~mple Depth 
(Col. 30-3:J) 

10. Sampling Technique 
(Col. 34) 

11. /\n,tlysis f),1t,, 
\c'nl. ] ·,- ;9) 

12. Laboratory 
(Col. 40-41) 

Descriptions 

Plant/Data 

Type of Sample 

5 number Julian date when 
sample is taken. 

3 character (letter or number) 
abbreviation of the sampling 
program. 

4 letter abbreviation to type 
of landmark, feature, or 
construction being identified. 
This description/identification 
will have grid coordinates 
associated with it; however, 
grid coordinates will be en
tered in map file. 

Biology 
l1ydrogeology /Geology 

4 numbers ( -sign for above 
ground sample) to designate 
depth from top0gr.:iphic surface 
to top of sample interval. 
Measurements in centimeters. 

l character (letter or number) 
used to differentiate critical 
sampling techniques. 

5 11umh1.'t" ,Tu] i an d:.t ,· whl'n 
,lJLl} }'ti IS W.tS 01,llil' ~ 

2 letter abbreviation for 
luboratory. 

Possible Entries 

BASAC 

AT (animal-tissue) 
BE (benthic) 
BM (biota) 
CM (composite) 
OT (detritus) 
GW (ground water) 
PT (plant-tissue) 
QR (quality control primary 

standard) 
SE (sediment) 
so (soil) 
SR (sewer) 
WD (wood) 
SW (surface water) 

79275 thru 79365 
80001 thru e0366 

PRl (preliminary survey -
Phase I) 

BASN 
BORE 
CREK 
DAM 
DTCII 
LAKE 
PIT 
PLUG 
POND 
RVER 
STRM 
STWA 
SURF 
WELL 

(basin) 
(bore hole) 
(creek) 
(dam) 
(ditch, drainage) 
(lake) 
(pit/tree spade) 
(shover sample) 
(pond) 
(river) 
(stream) 
(standing water) 
(surface-general) 
(well) 

SOOOl thru S0999 
51000 thru 51999 

-999 thru 9999 

A (clamshell) 
B (bail) 
C (composite grab) 
D (dredge) 
E (ekman grab) 
G (single grab) 
!I (hi,jh volur.ic s.:implc) 
I, (lys1mctc,) 
M (tensiometcr) 
P (pump) 
S (split spoon core sample) 
T (sht>lby tut-c core ,;.,mp; 111,11 
/\ thru z 
0 thru 9 

7q77 "> thru 7q 16', 
!:1000! t Ill U tj(,J66 

EN (EEI) 
wz (Warzyn) 



variable 

13. Sample Number 
(Col. 42-46) 

14. Test Name 

15. Test Method t 
(Col. 54-55) 

SAMPLING ANO ANALYSIS Vl1RIABLES FOR CHEMICAL ANALYSIS 
(Continued) 

Descriptions 

Terrestrial Biology 
Aquatic Biolo<Jy 
Soils or Parent ~~terial 
Groundwater 
Sc,!imcnt 
Water 

6 character (numbers or 
letters) to idc,nti!."y the 
parameter being ~casured. 

2 character designation of 
the mr·thnd . .-i~ s+.u,d1rdi.i:c,,l 
by t lh· /\f;l' ;·1'.1·J ,;, .. ·r·it,1•1l in 
tlw M,:Lho<ls 1-'i le,. T in<lic;:ites 
temporary method. 

Possible Entries 

80001 
80200 
DOOOl 
110001 
MOOOl 
WOOOl 

ALDRN 
ATNT 

BOD 

C6H6 
CD 
COD 
COND 
CUTOT 
DBP 
DEP 
DLORN 
DO 
24DNT 
ENDRN 
HARD 
HGTOT 
NC 
NG 
N02 
NOJ 
S04 
ss 
TDS 
TOC 
TSS 
ZN 

thru D0199 
thru 89999 
thru D9999 
thru 119999 
thru 119999 
thru W9999 

(aldrin) 
(alpha trinitrotoluene 
2,4,6 trinitrotoluene) 
(biological oxygen 
demand) 
(benzene) 
(cadmium) 
(chemical oxygen demand) 
(specific conductivity) 
(copper total) 
(dibutyl phthalate) 
(diethyl phthalate) 
(dieldrin) 
(dissolved oxygen) 
(2,4-dinitrotoluene) 
(endrin) 
(total hardness) 
(mercury total) 
(nitrocellulose) 
(nitroglycerine) 
(nitr'.te) 
(nitrate) 
(sulfate) 
(settleable solids) 
(total dissolved solids) 
(total organic carbon) 
(total suspended solids) 
(zinc) 

AG (silver) 
AL (alumimun) 
ALK (alkalinity) 
AS (arsenic) 
BE {beryllium) 
CLL4 {carbon tetrachloride) 
CHCL3 (chloroform) 
CLDIIN (U,lordane) 
CR (chromium) 
FF. (iron) 
IIN3NZ (cimnonia) 
HPCL (hcptachlor) 
LIN (lindane) 
NZKJLL1:1itroycn, by Kjcl,l~1'.1~) 
PB (lead) 
PH (pH) 
PPDDD (2,2-bis(parachlorophcnyl)-

1,1-dichloroethane) 
PPDDE (2,2-bid(parachlorophenyl)-

1,1-dichloroethene) 
PPDDT (2,2-bis(parachlorophenyl)

l , 1 , ~ - tr .1 ch l c roe th ~1 ~ ;, ·) 

SB (antlrcony) 
SE (selenium) 

01 thru 99; Tl thru T9 
DCPD teHt0d by odor - T2 

lti. M1 1 l::u1,•111c•rif P\n)l<.•.Jn 2 Jvtt<:IS USt•,J w:l('l\ li,('dtiUJ1•d 

<Jua11ti ty is lw I ow d<'tectciblc 
limits. Detr:ction limit cle
tennined by /\SC··QC method. 

HH ( ~.'l.· 1 c 1w b.ic·kq round) 
GT (greater than) (Cul. ~6-~7) 

LT (less than) 
ND (not dutectable no odor) 
OD {positive odor test) 



SAMPLING /\ND ANALYSIS VARIABLES FOR CHEMICAL ANALYSIS 
(Continued) 

Variable 

17. Measurement Mwntissa 
(Col. 58-62) 

18. M<• .. 1surcmt!nt I·'.;,q,nnc-nl 
(Col. 63-,65) 

19. Mensurement Units 
(Col. 66-69) 

20. Accuracy 
(Col, 70-73) 

21. Precision 
(Col. 74-7S) 

22. Instrument # 
(Col. 76-77) 

23. Analyst 
(Col. 78-80) 

!)eHcription 

5 numbers (4 diqits plus 
decimal) for normal scientific 
notation. 

J nun1b0rs f I or - siqn plus 
2 di,;it) cxponc,nt to l,,1se 
10 (plus (+) /minus(-) sign 
mnndatory) 

4 letter abbreviation of 
units of measurement. 

4 number estimate of systema
tic error and the direction by 
which the measurement has 
already been corrected 

2 number estimate of variabil
ity cnuscd by r~ndo~ error. 
Parameter developed by ASC. 
Measured in percent (%). 

2 number code for lab instru
ment for differentiating same 
type in lab. 

3 letter initials of indivi
dual responsible for measure
ment. 

!'osniblc r:ntrccs 

1.000 thru 9.999 

-99 to +99 

PPB (parts per billion) 
PPK (parts per thousand) 
PPM (parts per million) 
PPT (parts per trillion) 
blank (pill 
MGL (milligrams/liter) 
MIIC (micromho/cm - conduc\ivity) 
MHO (micromho - conductance) 

Water 

GL (gram/liter) 
MGL (milligram/liter) 
UGL (microgram/liter) 
NGL (nanogram/liter) 
KG (kilograms) 
PGL (femtogram/liter) 

Soil 

GG (gram/gram) 
MGG (milligram/gram) 
UGG (microgram/gram) 
NGG (nanogram/gram) 
PGG (picogram/gram) 
FGG (femtogram/gram) 

-999 thru +999 

00 thru 99 
Cl thru C9 (100%-90C•: 
Kl thru K9 ( l000i.-9000'! l 

00 thru 99 

AAA thru ZZZ 



WATER SAMPLING 

FIELD 
I 

' 8 13 
SAMPLE SttPL 
nnr~ _f~~f1 

····•···· ·-1- w Bs~S!l&·~ I I I I • :!.I[ 
► 

I I I I I I . . . I I I 

Ms-n--~~, 1'-1 I . I I I P,&_i 
I I I I I I . . . I I I 

u.r.r-ri.,- P,R,1 LJ\I I 1.../11 ,,,._, I I I I I 

I I I I I I I I I I I I 

&" r .n ,-
l 11 . ., I I 1!\. I I I I t P.R,1 
I I I I I I I I I I I I 

u •1 C f'l ,.. P,R.1 f~.il:,✓-j r II I . . I I 

I I I I I I I I I I I I 

D fl , fu/" 
!,,6.Ui:::-'J I \.-1 I I I ' I P,R,1 

1-LL_l._l I I I I I I I I 

~1C., I I I I I P,R;1 
I I I I I I I ' I I I I 

a~-n.~ I I I I I P1R1l 

I I I I I I I I I I I I 

i6d:t~--~ ' .•-ed!..li~:L...J I I I I P.i_&i 

~· I I I I I I I I I I 

feir'ESTB1~ l I I I I P,R.1 

Col. VarLlble ~ 
6-7 Sample source cw-ground w,,ter 

SW-surface water 

8-12 SJ.mple dJ.te 79.:'i:>-lqJo5 to 
1:1n•.t11-1:1.0 J 6 6 

l\A~O'.I ( I<,,,. in) 
i;o,a:(l:lore hole) 
CRI:r. (Creel<) 
DAM(DA.M) 

OTCH(Oltch, 
drainaqt!) 

I.AK£ 0.dke) 

rn(Pit/Tre" 
~p.,.lc l 

(•l.tt- '. ( ,·,th"'\',• l 

, .. 111 I' l,·) 

f'01lU (Pond) 

SPRG(Spnng) 

STllM (Stream) 
STWA(Standing 

water) 
su11.r· (Surface 

water) 
RSER(Restl!rvoir) 
RV!:R (!h ver 
1,1·1.L 11,;,, 11 l 

NOTES 
\6 20 

SITE SllN PL.E 
PoINi- NU/'\BE~ 

TYPE" 

I I I I I I I I I I I 

I I I I I I I I I I • I 

I I I t I I t I I I I 

I I I I I I I I I I I 

I I I I t I I t I I I 

I I I I •t I I I I I I 

I I I ' ' t t I I I I 

I I I I I I I I I I I 

. ' I I I I I ' . I I 

I I I I I I I I I I I 

I I I I I I I i I I I 

I I I I I I I I I I I 

I I I I I I I I I I I 

I I ' I ' ' I I I I I 

I I I I I I I I I ' I 

I I I I I I I I I I I 

I ·~- I I I I I I I I 

I I I I I I I I I I I 

I I I I I I I I I I I 

~ Variable 

20-24 Sample point 

25-29 Sample nwnber 

30-33 Sample depth 

30 •3,1 

SAMPLE s 
DEPTH C 

i 
I I I 

I I I 

I I I 

I I I 

I I t 

I I . 
I I I 

I I I 

1 I I 

I I I 

I I I 

I I . 
I I I 

I I I 

I I . 
I I I 

I I_J_ -
. I I -

I I I 

A~~~l-A9999 fur ground wat~r 
W~~~l-W9999 for surface water 

D.-pth from topoqr,,ph1c surfa.;e 
in centi.mcters 

34 Sample technique 8(Bail)1 C(Composite gr&bl1 
C(Single grab)1 P(Pwnp)1. 

H(Hi9h volume samplo) 



APPENDIX K 

GC/MS RESULTS 

' 



-
Site 

Sl20l 

S1204 

Fr~ction 

ncid 

B/N 

Acid 

B/N 

NOTES: \.:,_,e L, 

Peak 
r:o. 

1 

2 

3 
4 
5 

1 
2 

3 

4 

5 
6 
7 

8 
9 

1 
2 
3 
4 

1 
2 

page ot table) 

Similarity 
Index 

0.9815 
0.8662 
0.8651 
0.8638 
0.8~65 
0.9815 
0.9814 
0. 9 76G 
0.9826 
0.9815 
0.9797 

0.9787 
0.9817 
0.8699 
0.8591 
0.9817 
0.9815 
0.9808 
0.9808 
0.8710 

0.9816 
0.8579 
0.9739 

0.9825 
0.8664 

0.9786 
0.8691 
0.9780 
0.977(. 
0.8771 
0.8700 
0. 86 9 3 
0.8574 
0.8551 

-
SEDIMENT ANO SOIL SAMPLES 

Idcntit_}:': 

2,6-dinitrotoluene 
l-phenyl-4-carboxy-4,5-dihydro-lH-1,2,3-triazole 
2, 4-DNT 
2-phenyl-5-carboxy-2H-l,2,3,4-tetrazole 
dibenzyl ether 
2,4-dinitrotoluene 
2,5-DNT 
diphenylamine 
di-n-outylphthalate (DBP) 
o-nitrodiphenylamine 
2-nitro-N-nitroso-N-phenyl-benzenamine 

diacetone alcohol 
2 ,6-DNT 
2, 4-DNT 
o-nitrosobenzaldehyde 
2,4-DNT 
2,5-DNT 
diphenylamine 
o-amirobiphenyl 
N,N-diphenylhydrazine 
no hits (phthalate) 
DBi' 
o-nitrodiphenylamine 
m-nitrodiphenylamine 
p-nitrodiphenylamine 
BEHP 

no hits 
no hits - probably 2,4-DNT 
no hits - probably diphenylamine 
DllP 
isobutyl o-phthalate 

DBP 
citronellyl propionate 
citronellyl formate 
thaiylalcohol isomer 
camphane 
2-rnethene 
enuo,endo-2,6-divinyl-cis-bicyclo(J.3.0)octane 
2-sec-butylcyclohexanol 
cyclohexene,J-methyl-6-(l-methylethyl)-,trans
P,l-dimethyl-1,3,5-trisidacyclohexane 
diphenylamine 

-
Concentration(a) 

5 

35 

28 
135 

2 

420 
38* 

998* 

470* 

8 
>l,300 (overloaded)* 

28 

5 
8 

<2 
2 
6 

18 

29* 
300 

1.8* 



-
Site 

S1206 

Sl207 

Frac~ion 

Aci:l 

B/N 

Acid 

B/:, 

Peak 
~;o. 

l 

2 

l 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

* 
1 
2 

3 

2 
3 

4 
5 

6 
7 

" 9 
10 

NOTES: :see !,1st page ,.£ table) 

Similarity 
In2c>: 

0.9707 
0.8(,01 
0.84% 
0.9237 
0.9215 
0.8668 
0.81,41 
0.8572 

0.9969 
0. 9960 
0.9958 
0.99<;7 
0.99'>4 

0.9820 
0.86'il 
o.ssn 

0.8 57 
0.8 98 
0.9 74 
0. 8 0"> 

0.97 2 
0.87 1 
0.87 0 
0.87 8 
0. 8f, 4 

-
SEDIMENT ANO SOIL SAMPLES 

(Continued) 

Ic'entitz 

l-carbamoyl-3,5-dimethyl-2-pyrazoline 
5-methyl-3-heptanol 
y-valerolactone 
BF!IP 
dioctylphthalate 
dioc::ylethcr 
2L-methyl-dodecanol-l 
1-decanol 

no hits 
diacetonealcohol (no l.s.) 
no hits 
no hits 
no hits 
no hits 
no library search - lack of detail (probably hydrocarbon) 
no hits 
N6-(3-hydroxy-3-methylbutyl)adenine 
octahydro-1-(2-octyldecyl)-pentalene 
1-hexacosanol 
6-octen-1-ol,3,7-dimethyl-propanate 
2L,4L-dihydroxycosanol 
b:.flP (no Ls.) 
DLP 
D!JP 

nn hits 
Dl>i? 
isobut.ylphthalate 
2'-deoxyinosinc 

dlacetone alcohol 
3-ilexene-2,5-dir:>l 
s-~ethoxy-2-pentanone 
dj~cctone alcohol 
n,. hi ts 
cc·c I opentylcyclopentane 
l,9-nonade<liol 
nitric acid, nonyl ester 
l-0cLadecanol 
Licyclo[3.l.l!heptane,2,6,6-trimethyl (pinane) 
,.,, hits 
no hits 
n,, hits 
nq hits 
D!<P (no l.s.) 

-
Concentration(a) 

1 

<l 

<l 
NO 
<l 
<l 
<l 
<l 
<l 
<l 
<l 

l 

2 
0.02* 
0.14* 

<2 
2 

<2 

NQ 
<2 
<2 

<2 
<2 

<2 
<2 
<2 
<2 

5.9* 



-
Site 

S1207 

S1301 

Fraction 

B/:; 

Acid 

B/N 

Peak 
No. 

11 

12 
* 
* 
* 

1 
2 

3 
4 

5 

6 
7 
8 

1 
2 

3 
4 
5 
6 

7 
8 
9 

10 
11 

t,;OTL~: (S, ·.c last ,,a :c of tilblc) 

Sir:iilarity 
Index 

0.9819 
0.9814 
0. 9 811 
0.9810 
0.9806 

0.9776 
0.8659 

0.9803 
0.9785 
0.9782 
0.8552 
0.9799 
0.9769 
0.8655 

0.9787 
0.9801 
0.9800 
0.8697 

0.9814 
0.9801 
0.9792 
0.9792 
0.9789 

0.8520 

0.9876 
0.9860 
c.nsr:, 
0. ?848 
0.'!837 

-
SEDIMENT AND SOIL SAMPLES 

(Continued) 

Identity 

1-eicosanol 
hexadecanol 
tridecanol 
2-methyl-l-dodecanol 
2H-cyclopropa(3,4Jnaphth[l,2-b)oxirene 
BEHP (no l.s.) 
DEP 
diphenylamine 
2,6-DNT 

no hits 
5-(2-propynyloxy)-2-pentanol 
oxonane (oxacyclononane) 
no hits 
diphcnylamine 
N,N-diphenylhydrazine 
o-aminobiphenyl 
N,N-diphtnylurea 
DBP 
N-butylisobutylphthalate 
l-methyl-4-(1-methylbutyl)-cyclohexane 
no hits 
BEH P ( no 1 • s • ) 

diacetone alcohol 
bicyclo(4.2.0)octa-l,3,5-triene 
styrene 
cyclo octatetraene 
no hits (hydrocarbon) 
no hits 
no hits 
1,1'-oxybis-octane (diactyl ether) 
3-chlorodccane 
2,6,11-trimethyldodecane 
1-eicosene 
1-octadecene 
diphenylamine (no 1.s.) 
1,2,3,4-tetrahydro-2-phenylnaphthalene 
no hits 
DBP (no l.s.) 
2-hydroxy-6-methyl-4-(phenylmethoxy)benzaldehyde 
2-hydroxy-3,6-dimethyl-4(phenylmethoxy)benzenemethanol 
4- ((,-pheny !ethyl) -6-methyl-3-cyanopyr id-2-one 
l,l-diphcnyl-4-acetyl-delta 2-1,2,4-triazolin-5-one 
p-ni.tro-1 ,2,-diphenylamine 

-
Concentration(a) 

<2 

<2 
0.11• 
1.1* 

0.50* 

<2 
<2 

<2 
1.5* 

3.1* 

<2 
<2 
<2 

52 
<2 

<2 
<2 
<2 
<2 

3.1* 
<2 
<2 

3.1* 
6: searched as 
a !1lixture, 
looks like it 
contains some 
BEHP 



-

Site 

S1301 

Sl307 

S1312 

:;OTES: 

? racti.':,n 

;.:_1:1 

Acid 

!l/N 

t.cid 

Peak 
! ~'J • 

12 

* 

l 
2 
3 
~ 

::; 
6 
7 

8 
9 

10 
11 

1 
2 
3 
4 
5 

G 

7 
8 
9 

10 

la"· ; dqc o' , ,ble) 

Similarity 
Indez 

0.9762 
0.9,82 
o.e6% 
0.850) 

0.9812 
0.9810 
0.9795 
0.9788 
0.8565 

0.9815 
0. 87 'iG 

0.9789 
0.9776 
0.8612 

0.9809 
0.869il 
0.8592 
0.9771 
0.8558 
0.8557 

0.8554 
0.9801 
0. 8121 
0. BGH 

o. 98•1 (. 
0. 9ll l J 
O. 9?,c . .. , 
0. ')7?( 

0. 9, • ; 

-
SEDIMENT AND SOIL SAMPLES 

(Continued) 

Identitz 

3 -;:,r,enyl-2-me thyl indole 
5-methyl-2-phoylindole 
1-:r.ethyl-2, 2-diphenylcyclopropane phenysulf ioc 
2-phenyl-5-methylbene(D) (l,3)oxazepine 
DEP 

no hits 
no hits 
no hi t:'s 
;10 hits 
no hits 
no hits 
o-aminobiphenyl 
diphenylamine 
N,N,N'-triphenylurea 
N,~-diphenylhydrazine 
N,~-diphenylurea 
no hits 
Del' 
is<,butyl o-phthalate 
no hits 
no hits 

diacetone alcohol 
diucetone alcohol 
methyl-2-methyl-3-oxobutanoate 
no hits 
diphenylamine 
N,N-diphenylhydiazine 
N,N-diphenylurea 
o'-xylene 
ethyl benzene 
phcnylpropionic acid 
no hits 
onP ( no 1 • s. ) 
o'-xylene 
4-1,hcnyl -1, 2-dihydronaphtha lene 
2-phPnyl-methylbene (D) ( 1, 3) oxa tepine 
l-mcthyl-2,2-diphenylcyclopropane phenylsulfide 
DI:!' 

nn hits 
2-11,,· l hy l l r idc,·ane 
l,l-dlbromo-2-chloro-2-fluoro-cyclopropane 
r.i, •· ~,y I -l l -br0mo-undecanoa t.c 
v • :.<.-.,di f forr.i i ~-<· 
q:-,- ·crol triLut-_:rate 

Concentration(a) 

2 

o.31* 

4 
4 
4 
4 

<4 
<4 
27 

4 
12 

4 
4 

NQ 
4 

so 
<4 
24* 

8 

4 
17* 
27 
15 

0.23* 

,2 
<i 

-



-
Site 

51312 

NO':'I:S: 

Fra~;:ion 

Acid 

3/N 

,·.Se : ::-~':. page 

Peak 
No. 

3 

4 

5 

6 

l 
2 
3 
4 

5 
6 
7 

8 

9 

10 

11 
12 

table) 

Si~ilarity 
Index 

0.9821 
0.9816 
0,9802 
0.9309 
0.8758 
o. 9831 
0.9824 
0.8623 
0.9801 
0,9301 
0,9799 
0.9797 
0.9781 
0.9813 
0.9812 
0,9812 
0,9805 
0.9801 

0.9818 
0.9813 

0.9809 
0,8682 
0. 9&07 
0.9R03 
0,981)2 
0,9801 
0.97% 
0,9793 
0.8822 
0.8643 
0.9826 
0,9822 
0.9802 
0.9799 
0.9799 

-
SEDIMENT AND SOIL SAMPLES 

(Continued) 

Identit:t. 

methyl palmitate 
rnethyl-14-rnethylpentadecanoate 
methyl laurate 
methyl stearate 
methyl rnyristate 
butyl(butoxycarbonyl)methyl phthalate 
DEP 
i.scbutyl o-phthalate 
tridecanol 
di~ethyl-3,7-dimethyldecaredioate 
2-butyl-1-octanol 
hexadccanoic acid (palmitic acid) 
citroncllol [ormaic 
1,2-dibrorr.ooctane 
tridecanol 
tetradccanol 
valeranone 
oleic acid 

diacetone alcohol (no l,s,) 
no hits 
r.o hi ts 
diisobutylphthalate 
dibuty!phthalate 
DBP ( no l • s, ) 
no hits 
dioctyladipate 
dioctylethe!'. 
1-hcxacosenc 
tctracosanol 
1-docosanol 
1-docosene 
hexadeutenoaoctadecanol 
butyl butoxyethylphthalate 
iso octylphthalate 
n-octacosane 
octacosanc 
p,,n tacosane 
h,·ptacosane 
7-hcxylcicosane 
n::il'.-pentacosane 
nn hits 
ELIIP (no l.s.) 

-

Concentration(a) 

<2 

<2 

<2 

<l 

NO 
2 
4 
4 

0.61* 
3 

NO 

3 

4 

6 

3 
NO 

r--



-
Peak Similarity 

Site Fraction ~ Index 

S1312 8/N 13 0.9822 
0.9221 
0.9819 
0.9815 
0.8809 

14 
15 0.9817 

0.9817 
0.9817 
0.9815 
0.9792 

16 0.9743 
0.9726 
0.9706 
0.8664 
0.8599 

17 
18 
* 
* 

S1314 Aci<.l 1 
2 0.8664 

0.8528 
3 

B/1; 1 0.9786 
0.8554 

2 
3 0.8646 
4 
5 0.8337 

0.8(,89 
0.8595 
o.esso 
0.8579 

6 
7 
8 
9 

10 
11 0.9821 

0. '.17'i7 
.i.2 0.9784 

0.F755 
o.nn 
o. c• . 1 
0. F,f,20 

1-iOTES: --CC .. ~c page of table) 

-
SEDIMENT AND SOIL SAMPLES 

(Continued) 

Identit.z: 

triacoutane 
11-decyldocosane 
octacosane 
pentaccsane 
1-iodohexadecane 
no hits 
10,11-benzfluoranthene[benzo(jl] 
3,4-benzfluoranthene 
benzo(k)fluoranthene 
pcriylene 
benzo(e)pyrene 
8-nonenoicacid,9-(1,3,6-nonatrienyloxy)-,methylester 
cholestan-3-ol,2-methylene 
4a-methyl-6-8,24-cholesteradienol 
2-(2-octyldecyl)-cis-bicyclol0.3.3)octane 
2(heptadec7-ynloxy)tetrahydropyran 
no hits 
no hits 
DEP 
diphenyiamine 

no hits 
trans-8-menthene 
methyl linolelaidate 
no hits - probably DBP 

4-methyl-3-penten-2-one (mesityl oxide) 
2,4-dimethyl-2-pentene 
<liacetone ~Jcohol (no l.s.) 
J-hexene-2,5-<liol 
no hits 
2,3-dimethyl-2-hexene 
3,4-dimethyl-3-penten-2-one 
1,2,3,-trimethylcyclohexane 
2,5-dimethyl-3-hexene 
2,2-dimethyl-trans-hex-3-one 
r.0 hits 
no hits 
no hits 
no hits 
no hi ts 
lll:P 

ropy lphth-1 late 
, 6, 6-trin,ethyl-bicyclo I 3. l. l I heptane 
-cyclnhexylcthyl N-amylether 
,9-nonilne:lin] 
, l '-bi eye J,,;,,,ntyl 
,5,5-trimcthylcyclohexenc 

-
Concentration(~) 

4 

3 
3 

3 

3 
3 

140* 
91* 

<l 
<l 

<l 

NQ 

NQ 
NQ 
<l 
<l 

<l 
l 

<l 
<l 
<l 

l.4* 

<l 



-

Site 

Sl314 

Sl402 

Fra-:::ion 

a;:; 

AciC: 

Peak 
No. 

13 
14 

15 
16 

17 

18 
19 

20 

21 
22 
23 
24 

25 
26 

l 
2 

3 

4 

5 

NOTES: r:,ee ].1st page of table) 

Sir.1ilarity 
Index 

0.8774 
0.8763 
o.eG24 
0.8519 

0.9795 
0.9792 
0.&733 
0.8673 
0.8594 
0.9821 
0.9518 

0.9963 
0. '.JJ63 
0.9962 
0.9962 
0.9%2 
0.9%2 
0. 9'·( 2 
0. 'I Hl 1 
0. 'l SlO 
0. 'J H09 
0. 9£04 
0.9801 

0. 8744 
0.8 7 28 
o. a;·os 

0.9816 
0,9787 
0.':J'.-ll6 
0.gPJ4 
0.9828 
0. <i .;24 
0. 8f.(J5 

-
SEDIMENT AND SOIL SAMPLES 

(Continued) 

Identit}'. 

no hits 
1,9-nononediol 
1-undecync 
[2-(pentyloxy)ethyl]cyclohaxene 
1,12-trideondiene 
no hits 
hexadecanol 
1-hexadecene 
3-chlorodecane 
dodecanol 
tetradecanol 
isobutyl o-phthalate 
DBP 
no hits 
1-dodecanyl methyl ether 
1-octadecanol 
hexadecanol 
1-hexadecanol 
2L-4D-dihydroxylicosane 
3,7-dimcthvl-6-ccten-l-ol 
1,12-tride~;,dienc 
1-eicocsanol 
1-octaJeca nc,l 
11onadecanol 
1-heptadecanol 
tridecanol 
llEHP (no l.s.) 
no hits 
farr."syl cy.:inide (no l.s.) 
l,2- ctadecanediol 
p,:.tacoan<? 
J-hexacosanol 
no hits 
looks like a mixture - (no l.s.) 

no hits 
2,6-dinitrotoluene 
2, 4-Dt~T 
2,4-DNT 
2,5-DNT 
butyl(butoxycarbonyl)methyl phthalate 
uBP 
is0butyl phth,ilate 
no hits 

--· 

Co,-.centration (a) 

<l 
<l 

<l 
<l 

0.23* 

<l 
1 

<l 

<l 
<l 
<l 
<1 

<1 
<l 

<l 
2 

9 

6 

1 



-
Site 

51402 

S1408 

-~~ 
1~··•( 

J-; t. 

I 
.i _.,_. 

~-~::tion 

B/:; 

Ac~.:! 

B/:: 

Peak 
No. 

l 
2 
3 

' 5 
6 
7 
8 
9 

10 
11 

12 
13 
* 
* 
l 
2 

1 
2 
3 
4 
5 

6 
7 

8 

9 
10 
11 

NOTES: (Sec :.1st par_;,: of li!ble) 

Si::-.ilarity 
Index 

0.8691 
0.8758 

0. 9 802 
0.9776 
C.9822 
0."992 
0.9991 
0. 9982 
0. 3969 
0.9965 
0. 9813 
0.9813 
0.9811 
0.9810 
0.9807 
0. ')803 

0.9830 
U.9826 
0.9806 
0.9805 
r,. '! 805 

-
SEDIMENT A.~D SOIL SAMPLES 

(Continued) 

Identit,l 

no hits 
diacetone aicohol (no l.s.) 
no hits 
no hits 
no hits 
no hits 
no hits 
no hits 
no hits 
no hits 
methyl-13-tetradecynoate 
2L,4L-dihydroxycicosane 
BF.HP 
no hits 
DEP 
DBP 

no hits 
no hits - probably DBP 

diacctane alcohol (no l.s.) 
no hits 
no hits 
no hits 
methyl palmitaic 
methyl 14-rnethyl pentadecanoate 
diisobutylphthalate 
methyl stearate 
16-methyl r:,ethylheptadecanoate 
methyl a~uc~idate 
bicyclo[3.l.l]heptan-3-one,2,6,6-trimethyl 
4-ethyl-2-octene 
1-eicosanol 
2L-4L-dihydroxycicosane 
1-octadecanol 
monadeca:101 
hcptadccanol 
butylbutozyethylphthalate 
BEIIP (no l.s.) 
octacosaac 
pcnt<1cosanc 
heptacosanc 
1-heptadccanol 
3-ethyl-5-(2-ethylbutyl)-ocladecane 

---

Concentration(a) 

6 
NQ 

5 
l 
1 
2 
l 
l 
l 
l 
4 

5 

0.9* 
0.8* 

<l 
l 

NQ 
2 
3 
1 
3 

2 
11 

l 

l 
7 
2 



-
Peak Similarity 

Site F!"a-::tion No. Index 

Sl40a 6 , .. , .. 12 0.9823 
0.9816 
0. 9 812 
0. 9 811 
0.9810 

13 0.9837 
C.9831 
0.9829 
0.9334 
0.9834 

14,15 
16 0.8589 
* 
* 

Sl409 Acid 1 
2 
3 0.9794 
4 0.9787 

ll '"' '·• l 
2 
3 
4 
5 
6 0.8532 
7 0.9791 

0.8754 
0.8544 

8 0.9786 
0.9782 
0.8614 
0.8618 
0.86J4 

9 
10 
11 0.980( 

0. '!79 .l 
0.9'/89 
0.9789 
0. 'J786 

12 
13 
14 
15 
16 0.9819 

(). 8 7 41 
(J. 8603 

NOTE~::: (S,., :ast p~~e of ta~lc} 

-
SEDIMENT AND SOIL SAMPLES 

(Continued) 

IdentitX: 

1-hexacosanol 
11-decycldocosane 
1-octadecanol 
1-eicosanol 
pentacosane 
11-decyldocosane 
octacosane 
1-iodbexadecane 
squalane 
tri.;contane 

:~:~!:~1 t~/ 3 /! -1:i 3;-J .. ,,,., .. {) .ltliD.5. 5.1Yf.s:;::;;;,__1;w../h. haz;;-;;;i · 
DEP . 
DBP 

no hits 
no hits 
DEP 
DBP 

diacetone alcohol (no l.s.) 
no hits 
no hits 
no hits 
no hits 
2a,3«-dimethyl-4B-hydroxy-(6/(b))-tetrahydrophthalide 
3-butyl-hexa-3-ene-2-one 
1,4-cinede 
2,2,4-trimcthyl-4-nitrapentane 
2,5-dimcthyldodccane 
S-butylnon,3ne 
2-cthyl-l-hexanol 
n-<lodecane 
2,6-diethylcyclohexanone 
no hits 
no hits 
5,-mcthyl-5-ethyldecane 
heptadccani, 
pentadecanc 
hexadecane 
tetradecane 
DEP (no l.s.) 
no hits 
no hits 
no hits 
mcthylpurc,l i tate 
methyl, 14-i:,ethyl pentadecanoatc 
me thy 1, 13 -methyl pen tadecanoa te 

-
Concentration<•> 

2 

6 

leach 
l 

0.10• 
0.17* 

<l 
<1 

1 
<l 

NQ 
<l 
<l 
<l 
<l 
<l 
<.l 

<l 

<1 
<l 
<l 

1• 
<l 
<l 
<l 
<l 



- - ----
SEDIMENT AND SOIL SAMPLES 

(Continued) 

Peak Similarity 
Concentration(a) Site Frac:::-:-i ::o. Ir.de::-: Ic;entity -----

S1409 B/1; 17 0.9822 ci-isobutylphthalate <l 
0.9821 dibutylphthalatc 

18 no hits <1 
19 0.9818 rrcthyl stear.:ite l 

0.9816 methyl-16-methJl(heptadecanoate) 
0.9216 methyl beher.ate 
0.9812 methyl alachidate 
0.9800 2L,4L-dihydroxycicosane 

20 no hits <l 
21 0.9816 2L-4L-dihydroxycicosane <l 

0.9812 nonadecanol 
0.9i97 1-docosanol 
0.9795 1-docosene 
0.9790 1,2-octadecanediol 

22 0.9811 butylbutoxylethylphthalate <l 
0.9793 2-butoxy-2-cxyethyl butyl phthalate 
0.8824 butyl phthalyle butyl glycolate 

23 BEHP (no l.s.) <l 
24 farnesyl cyanide (no l.s.) <l 
* DBP 0.4* 

S1410 l\cid 1 no hits 1 
2 no hits - may be DEP l 

f /,, s· I . 
B/N 1 0.8600 4-methyl-3-penten-2-one 25 

2 diacetone alcohol (no l.s.) NQ 

3 0.8607 4-ethylresoreinol 19 
4 no hits 5 
5 no hits 9 
6 no hits (triacetone alcohol) 60 
7 no hits 4 
8 0.9798 DEP 1.9* 

0.9789 propylphthalate 
9 no hits 6 

10 no hits 6 
11 0.9797 :re thyl 11- ( 2, 3-dideuteiocyclopentan-1-yl) undecanoate 4 
12 no hits 2 
13 nn hits 6 
14 0.9805 1-dodecanol 

0.97')9 ::,c thyl 11- ( 2, 3-dideuterocyclopentan-l-yl) undecanoate 
0.9788 hcxadecanol 
0.<l794 1-(ethenyloxy)-octadecanol 6 
0. c 7 j') 1-cicosinel 

15 0.9725 4-bromobuty !benzene . 64 
0.9705 7-hydroxy-~-methyl-4-(phenylmritrbxy)benzaldehyrle 

16 !~n hits 39 
I 7 ,,r'j hi ts 16 
• i.•HP 0.4* 

NOTES: .~l _ _!e •:st pagt: table) 



-
Site 

S1411 

N01ES: 

F"rac-:icn ----·-
Acid 

B/!\ 

Peak 
No. 

l 

2 

3 
4 

5 
6 
7 

8 

9 

1 
2 
3 

4 

5 
6 
7 
8 
9 

10 

11 
12 

13 
14 
15 
It 
I 7 
18 
19 

. ':!C , : t page , !" tab l c) 

Simi 1 :ir i ty 
Inc:(•X ------

0.9821 
0.'17% 
O.%l3 
0.9?ll 
o.~c47 
0.97,2 
0. EG 77 
0.2S39 
0. 6 ., 75 
0.8C40 
0. 97[,9 

0.9 25 
0.8 81 
0.9 28 
0.9 83 
0.9 83 
0.8 46 
0.8 48 
0.9 j_G 
0 .. ~ ;, f) 

0.9 ?9 

0.9785 

0.9817 
0.9788 
0.9815 
0.%13 
0.8518 

0.8501 

0.9 15 
0.9 98 
0.8 79 

0.f.F.26 
0. 81;,lQ 

0~8~121 

-
SEDIMENT AND SOIL SAMPLES 

(Continued) 

Identitz 

DE? 
propyl phthalate 
2,4-DNT 
2, 5-D!JT 
DBP 
2-pentyl-1-heptene 
tridccanol 
2-(dodecyloxy)ethanol 
undecancdoic acid 
tetrucecanol 
D10 -anthruccne (plus some other unidentified cpd.) 
no hits 
f):3P 
isobutyl rhthalate 
tridccanol 
nonanol 
2-wethyl-1-dodccanol 
1-cyclopentylhercicosane 
c,ctanol 
o-nitrodiphcnylamine 
m-nitrodiphenylaminc 
2-nitro-N-r.itroso-N-phenylobenzenamine 

diacetone alcohol 
no hits 
2,6-DNT 
0-nitrosobenzaldehyde 
2,4-DNT 
2, 5-DN'r 
2-cthyl-1,3-dimcthylbenzenc 
m:P (no l.s.) 
diphcnylamine (no l.s.) 
K,N-dimethylaniline 
LBP ( r.o 1 . s. ) 
nn hits 
o-nitrodiphenylamino 
2-nitro-N-nitroso-N-phenylbenzenamine 
r-nitrodiphcnylamine 
nn hits 
2:!-cyclopropa 13, 4] naphth ( l, 2-b J oxirene 
trid,-.canol 
nn hits (phthalate) 
,-mcthyl-2-propyl-l-pentanol 
nr) hits 
nn hits 
E ,IIP ( no l. s. l 
1:n hits 
.it'J hits 

-- --

Concentration!a) 

(cannot ;_;'.lantitate any 
of these ?eaks because 
on total ion profile, 
D-10 pea~ is lost in a 
larger, contaminating 
peak) 

NQ 
2 

12* 

118* 

295* 
35* 
34 

389* 
6 

45 

4 
8 

4 
32 

4 
12 
19 

6 
6 



-
~ 

S1413 

S1414 

~OTES: 

Frc::ct.ion 

Ac1i 

BJ:; 

Acid 

B/t: 

Peak 
No. 

l 
2 

3 

4 

5 

6 

7 

8 

l 
2 
3 

4 

5 
6 
7 

8 

l 
2 

l 
2 
3 
4 

5 

(, 

ce: ~ :; t pa 'J'' ' f tab 1 c) 

Similarity 
I:;,jcx ------

0. ~ ?,15 
0.')815 
0. ?785 
0.9817 
O.f701 
0.8725 
0. BC.86 
0. '.,',18 
0.9Sl4 
0.1'794 
0. <;7 86 
0.9785 
0.9809 
o.~Hoo 
0.'.!830 
0.9826 
0.9788 
0.9817 
0.E765 
0.8750 

0.9755 
0.8743 
0.9ol6 
0.9Hl4 
0.9fll0 
0.9807 
0.8710 

0.8(,15 
0.8(,63 
0. ~fifi 3 

O.ES39 

0. S 1 7 
0. '·'JO 
o. ,;n7 
O .. '! :: l rj 
(). ·• ~. l S 
C. '·. r1;:: 
() • {!(1 

0. ·., J J 4 

-
SEDUlENT AND SOIL SAMPLES 

(Continued) 

Identity 

no hits 
dimethyl terephthalate 
dimethyl isophthalate 
dimethyl phthalate 
2,6-DNT 
2,3-DNT 
l-azido-3-nitrobenzene 
2,4-DNT 
3-phenylpropyl nitrite 
2,5-DNT 
2,4-DUT 
o-aminobiphcnyl 
diphenylamine 
butyl{butoxycarbonyl)methyl phthalate 
DBP 
butyl{butoxycarbonyl)methyl phthalate 
DBP 
propyl phthalate 
o-nitrodi~1enylamine 
2-nitro-N-nitroso-N-phenylbenzenamine 
phenazine 

diacetone alcohol 
2,6-D:n 
2,4-DNT 
2,5-DNT 
[l,l'-biphenyl)-2-amine 
diphenylamine 
1,1-diphenylhydrozine 
!JBP (no 1. ". l 
no hits (2-nitrodiphenylarnine) 
5-ethy 1-2-nc•thy lheptan t 
2D,4D-dimethylheptanol 
2L,4D-dimethylheptanol 
llr:HP {no l.s.) 

no hits 
DEP 

diacetone alcohol (no l.s.) 
no hits 
:,o hits 
2,6-DNT 
2,4-Dt:T 
2-phcnyl-5-carboxy-2tt-l,2,3,4-tetrazoic 
2, 4-m;-r 
7, S-D~·JT 
:,iph0nyl,1r:inc 
-,-aminnbi! :1,•nyl 
:: , !'l-d i phenyl h ydr.:i zi ne 

-
Concentration(a) 

l 
1 

3 

31 

19 

2 

36 

2 

1,900 
46* 

697* 

140 

318* 
887* 

21 
63 

69 

1 
l 

NO 
1 
l 

35* 
954* 

255* 



-
Site 

S1414 

S1415 

NOTE~: 

Fracticn 

B/i~ 

Acid 

a;1; 

Peak 
:-;o. 

7 
8 
9 

10 
11 
12 

1 
2 

3 

4 

5 

l 
2 
3 
4 
5 
6 
7 

8 
9 

:-0e ,:·t pag,• , ~ table) 

Similarity 
Index 

0. 9817 

0.9817 
0.9809 
0.9804 
0.8653 
0.8644 
0.9797 
0.9795 
0.8715 
0. 8f ')'.) 
O.8d8 
0. 802 
0.8~41 
O.9S2(, 
0.9,,08 
O.8Cll 
0.9el6 
0.8812 
0.97'j9 

0.979] 
0.9785 
0.9735 
0,8703 
0.8703 
0. 8f,'j3 
0.8S69 

-
SEDI~£NT AND SOIL SAMPLES 

(Continued) 

Identit;y 

nc- hits (phthalate) 
Di',P (no l. s.) 
n0 l.s. - spectrum not detailed enough 
o-nitrodiphenylamine 
no hits (phthalate) 
BEHT? (no l.s.) 

no hits 
2, 6-mn 
2, 4-D~lT 
2,3-DNT 
l-phenyl-4-carboxy-4,S-dihydro-lH-1,2,3-triazole 
phenylethane-1,2-diol cyclic corborate 
2, 4-DNT 
2,5-DNT 
diphenylamine 
o-arninobiphenyl 
diphenylnitrosamine 
1,1-diphenylhydrazine 
l-rnethyl-2,3-dinitrobenzene 
DBP 
pr0pyl phthalate 
isobutyl phthalate 
2-nitrodiphenylamine 
m-nitrodiphenylamine 
2-nitro-N-nitroso-N-phenyl bencenarnine 

diacetone alcohol 
nr, hi ts 
nn hits 
no l.s. - spectrum not detailed enough 
:-,0 hits 
no hits 
2L,4D-dirncthylheptanol 
dioctyl adipate 
bis(l-mcthylpropyl)ester of carbonic acid 
2-ethyl-l-hcxenethiol 
<liocryl eth<•r 
?D,40-dimethylheptanol 
3-acctylheptan-2-one 
IJEIIP (no l.s.) 
no hits (fornP.syl cyanjde) 
Di:P 
Cl\P 

--
Co:-,centration (a) 

1 
520* 

l 
11 

l 
7 

l 
4 

36 

40 

l 

NQ 
2 
1 
l 
2 
l 

32 

20 
1 

0.1• 
0.1* 



- -
SEDIMENT AND SOIL SAMPLES 

(Continued) 

NOTES: (a)Csncentration.is reported as ~g/g (!Jpm). Unless marked with as asterisk (*) the concentration is approximate. 

,.,.. ...• 
D!:? 

:3? 

B[i:? 

I·- was cal ce1lated assuming a responc.;e factor equal to that of the internal standard. 

•cc,ncentration was calculated using a calibration standard for this compound. 

::-,t able to quanti tate 

ciethylphthalate 

ci-n-butyl~hthalate 

tis (2-eth:,· l hexyl) phthalate 

-



-
Peak Similarity 

Site ?~~c~:-::,:1 ?so. Ind<2x ---·--
S1113 ; .. cid l 0.9820 

* *O. S 81.G 
0.97(,'i 

3/!1 1 
Also: 

S1124 /',,.cid 1 
0.9783 

**0.9778 
0.9757 
0.9731 

2 0.9830 
**0.9822 

0.9786 

B/N l 0.9799 
0.9793 
0. 9 79 0 
0.9786 
0.9786 
0.978(, 

2 
3 
4 
5 0. 979G 

**0.9771 
0.9757 
0.9720 
0.97C8 
0.9700 

Also: 

S1135/ ,·.cid 1 0.9795 
DNRl3 0.851)1 

0. 84 8 4 
o. ss;,,; 

2 
3 0.9725 

0. 971 ': 
0. 971 2 
0.96'!'. 
0. 81, L 

t.OTES: C page ' table) 

-
RESAMPLED WELLS 

Identity 

butyl(butoxy carbonyl)methylphthalate 
dibutylphthalate 
butyl isobutylphthalate 

BE!IP 
ar.thracene/phcnthrene 
DI:? 
OLP 

phthalate (dibutyl) 
butyl(butoxy carbonyl)methy~phthalate 
dibutylphthalate 
butyl,isobutylphthalate 
dirsobutylphthalate 
dioctylphth3L1':e 
biscthylhcxylphthalate 
dicyclohexylphthalate 

5-ethyl-5-methyldecane 
2,2-dimethyl-l-octanol 
hen<eicosane 
heptadecane 
cicnsane 
2,r.,10,15-tetramethylheptadecane 
BC!lf' 
on;, and hydrocarbon peaks 
DRP and hydrocarbon peaks 
trans,trans-fnrnesol 
2-trans,6-trans-farnesyl cyanide 
3,7,11,15-tetramethyl-6,10,14-hexadecatrien-l-ol 
3-(2-propynyl)cyclohexane 
(1,1 '-bicyclupcntyl]-1-ol 
l-~hloro-2-nitrosocyclohexane 
DEi' 
Oil:' 
nilJ,hthalenc 
anthracene/phenanthrene 

2!1-1-benzopyrc.n-2-one (coumarin) 
b01ueneaceton it rile, alpha-ethyl-
1, 2-naphtha lencdione, 6-hydroxy 
4-: ,!,eny loxa zole-2-D-
Sa~e as S112C #1 - oaP 
i~~~ornyl acet<lte 
4-: ·;:·furyl-2-,,cntcn0ic acid-gammalactone 
]

1 -.,~1ino-J'-d0r:xyadenosine 
cyr: i1)pcntylbrr)!""! de 
2, '·· - ,lime thy lrr,r,- 7-octr,n-3-nne 

Concentration (a) 

4 

5* 
<l* 
<l* 

3* 

6 

9 

7 

33 
8 

10 
9 

<l* 
2* 

<l* 
<l* 

s 

9 
6 

-



Peak Similarity 
Site Fracti0n No. Index 

51135/ Acid 4 
0NRl3 

B/N 1 
2 
3 
4 0.9810 

0.9809 
0.9800 
0.9798 
0.9796 

5 0.9BOO 
u.9798 
0.9795 
0.9794 
0.9792 

6 0.9802 
0.9802 
0. 9 79 8 
0.9798 
0,9797 

7 
8 0.9798 

0.9798 
0. 9 79 5 
0.9794 
0.9791 

9 0.9803 
0.9799 
0.9799 
0.9797 
0.9795 

10 0.9786 
0.9772 

**0.9762 
0.9i25 
0.9725 

11 0.9790 
0.9i87 
0.9786 
0.9782 
0.9782 

NOTES: (See last page of table) 

-

HFSAMPLES WEI.LS 
(Continued) 

Identity 

Same as S1124 12, BEHP 
pentachlorophenol 

DBP 
fluoranthene 
pyrene 
n-tridecane 
5-methyl-5-ethyldecane 
7-ethyl-2-methyl-4-undccanol 
heptadecane 
octadecanc 
5-mcthyl-5-ethyldccane 
(2-ethylhexyl)ethcr 
n-dodecanc 
2,2-dimethyl-l-octanol 
undecane 
5-methyl-5-cthyldecane 
dioctylether 
2,2-<limethyl-l-octanol 
(2-ethylhcxyl)ether 
tricosanc 
BEIJP 
n-docosane 
n-tetracosane 
docosane 
fricosane 
heneicosane 
dodecanc> 
1-hexn<lec.:inol 
do-:::os<1ne 
tricosanc 
2,2,4-(21!3)menthylacetace 
trans-transfarnesol 
(+)-3D,7,11,15-tetramethylhexadeca-6-trans,10-trans, 
14-trienc-l-ol 

2-trans,6-trans-farncsyl cyanide 
irone alpha B 
(+)-methyl3D,7,ll,15-tctra methylhexadeca~6-trans,10-trans-
14-trienoat 

docosane 
10-methyleicosane 
heneicosane 
eicosane 
2,6,10,15-tetrarnethylheptadecane 

-

Cc,:. ::trc1· .n(a) 

6 
5 

4* 
'l • 
·-1. 
16 

18 

19 

14* 
19 

15 

12 

13 

-



-
Site 

Sll35/ 
DNRl3 

NOTES: 

- -
RESAMPLED WELLS 

Frac':..:0:1 
Peak 
1;c. 

Similarity 
Index Id(:ntit_l 

5-ethyl-5-methyldecane 
tricosane 

Concentration(a) 

b/N 12 

Also: 

0.9799 
0. 9791 
0.9790 
0.9786 
0.9780 

heneicosane 
eicosane 
2,G,11-trimethyldodecane 
anthracene/phcnanthrene 
DLF 

13 

<l* 
<l* 

(.:,)Cc,c::,;:tratic:: is µg/1. Ll,.J,,ss markecl with an ast-:-risk (*) concentration is approximate. It was calc~lated 
as:. ::: :ng a ,cs,,onse factor Ccqual to that of the internal standard. 

•co:. ·,_ntratioc: was calculated using c,1 l 1bration standards for this compound. Value is µg/1. 

**M<:.:·· likely i·lcntification. 

=- Nt: .::.;le lo qt..:.1ntitat.e .. 



-
Sa:r.p~c :.:.-=-....:. 

B0210/2:218 
Co~rJcs:..i:e 
(Wal:1e,·•s) 

B0216 (Cnp, 

Fraction 

B/N and 
Acid 

Peak 
No. 

l 
2 

3 

4 
5 
6 

7 

8 
Also: 

l 

2 

3 

NOTES: (S~• , c,3t p.:i•:•· f table) 

Similarity 
Index 

0.9818 
0.9813 
0.9806 
0.9804 
0.9808 
0.9805 
0. 9 30 3 
0.9802 

0.9804 
0.9783 
0.9765 
0.9765 

0.9734 
0.9741 
0.9738 

0. 9716 
0.9713 
0.9698 
0.970:.. 

0.9816 
0. 9 808 
0.9790 
0.9787 
0.9786 
0.9819 
0.9312 
0.9807 
0.9800 
0.9798 
0.9790 
0. 9779 
0.9779 
0.9764 
0.9740 

-
FISH SAMPLES FOR GRUEBER'S GROVE BAY 

Identity 

d-10 anthracene, ISTD 
palmitic acid 
oleic ac-id 
dihydroambrettolide 
2L,4L-dihydroxycecosane 
9,17-octadecadienal 
methyl r.exadec-11-ynoate 
1-n,madccene 
octadcca-9,12-dien-l-ol 
no hits 
BEHP 

**2,trans,6-trans-farncsylcyanide 
methyl 3-cis,7-trans-homofarnesate 
6,10,14-hcxadecatrien-l-ol,3,7,ll,15-tetramethyl 
6,10,14-hexadccatricnole acid,3,7,11,15-tetra~ethyl, 
methyl ester 

13-~pitorulosol-lamba-8(17),14-diene-13-beta,19-diol 
methyl 13-oxo octadecanoate 
1-H-pyrrolo I 2, -1-b) [ 1, 3] benzodiazepine, 2, 3, 5, 6-

tetrahydro-5 ( 1-4-indol-3-yl) -3-methyl
dimethylandrostanolone 
l-bcntyl-4-ben7olsulfonylimeno-l,2,4-triazolium-ylid 
2-(phcnylmethoxy)bcnzcnepropanoic acid, methyl ester 
vinalin 
DF:P 
DBP 
BEIIP 

pentadPcane 
5-methyl-5-ethyldecanc 
2-cthyl-l-hexanol 
tctrc!dr:c.:ine 
2-mcthylundecane 
hc,,tad<'c,1ne 
5-ethyl-5-propylun<lccane 
dioctvl ether 
7-ethyl-2-methyl-4-undecanol 
2,2,4-(2H3)-menthylacetate 
(2-ethylhexyl)ether 
tctra.-Jccane 
pentadccane 
2-bromo octane 
5-mcthyl octadecanc 

-
Concentration(a) 

16 

13 

3 

l 

11 

11 
0.017* 
0.140* 
0.820* 

0.3 

3 

0.3 



-
sample Fraction 

B0216 ':crp) 

Peak 
No. 

4 

5 
6 

7 

8 

9 

10 

11 
Also: 

12 

Also: 

NOTES: :se, : 1st page nf table) 

Similarity 
Index 

0.9800 
0. 9 79 7 
0.9798 
0.9792 
0.9770 

0.9818 
0.9813 
0.9306 
0. 9304 
0.9808 
0.9805 
0.9803 
0.9802 
0.9718 
0.8651 
0.8530 
0.9804 
0.9783 
0.9765 
0.9765 

0.9734 
0.9741 
0.9738 

0.9716 
0.9713 
0.9698 
0.9701 

0.9752 
0.9734 
0.9732 
0.9730 
0.9730 

-
FISH SAMPLES FROM GRUEDER'S GROVE BAY 

(Continued) 

Identity 

tetracosane 
tricosane 
C2 2H, 6 standard 
2,6,10,14-tetramethyl hexadecane (phytane) 
10-methyleicosane 
d,o-anthracene (!STD) 
palr.itic acid 
oleic acid 
dihydrcambrettolide 
2L,4L-dih:,:lroxycecosane 
9,17-octadecadienol 
methyl hcx<loc-11-ynoate 
1-nona<lccenc 
octa<leca-9,12-dien-1-ol 
methyl 5,8-octadecadienoate 
methyl-11,14,17-locosatrienoate 
methyl linoleate 

**2,trans,6-trans-farnesyl cyanide 
methyl 3-cis,7-trans-homofarnesate 
6,10,14-hexadecatrien-l-ol,3,7,ll,l5-tetramethyl 
6,10,14-hexadecatrienole acid, 3,7,11,15-tetramethyl, 
methyl ester 

13-epit~rulosol-lamba-8(17) ,14-diene-13 beta,19-diol 
methyl 13-oxo octadecanoate 
l-H-Pyrrolo[2,-l-b]fl,3]benzodiazepine,2,J,5,6-tetrahydro-
5(1-4-indol-3-yl)~3-methyl-

dimethylandrostanolone 
l-bentyl-4-benzolsulfonylimeno-1,2,4-triazolium-ylid 
2-(phenylmethoxy)benzenepropanoic acid, methyl ester 
vimalin 
DEP 
DBP 
BEHP 
hexacosanol-1 
heptacosanol-1 
3-ethyl-5-(2-ethylbutyl)octadecane 
tetracosanol 
lanost-9111)-en-12-one 
pentachlorophenol 
naphthc1lene 
DEP 
DBP 
BEHP 
anthracene/phenanthrene 

-
Concentration(a) 

l 

16 

13 

6 

3 

11 

11 
0.017* 
0.140* 
0.820* 

l 

1.13* 
0.055* 
0.027* 
0.12* 
0.15* 

0.027* 



-
Sar:-,;le Ne. 

B'.J2G5/BO:CV 
Cc.:.rcs-it~· 
{ "iellc·.-.• 
;:•c::ch) 

F~~ 
Peak 
!;o. 

l 
2 

3 

4 

5 
6 
7 

8 

9 

Also: 

10 

Also: 

NOTES: (S, e last. ,,age of table) 

Si:cilarity 
Ic:Ccx 

0.9618 
o.~•813 
0. '.·S06 
0. 9804 
0.9808 
O.'l2Cl5 
C.~P03 
0. 980 2 
0.9783 

0.9779 
O.<:t774 
0.9773 
0.9760 

0.9717 
0.9698 
0.%98 

0. 9804 
0.9783 
0.:1765 
0. '.J 765 

o.~734 
0.9741 
0.;J738 

0.9716 
0.9713 
0. 9698 
0.9701 

0. '!752 
n. 9 7 34 
0 .'J732 
0.9730 
0.'!730 

-
FISH SAMPLES FOR GRUEBER'$ GROVE BAY 

(Continued) • 

ldentitz 

d-10 anthracene (ISTD) 
ralnitic acid 
olcic acid 
dih·:droa,:iorct tolide 
2L,~L-dihydroxycecosane 
9,17-octn<lecadienal 
;-,ethyl hcxndcc-11-ynoate 
1-nonadecene 
~ctadeca-9,12-dien-l-ol 
trans-2,2-Lis(trifluoromethyl)-4-ethyl-5-octyl-

l,3-dioxGlane (trans) (probably not) 
:,;ethyl oleate 
citroncllyl pro?ionate 
rnethyl palmitoleate 
2(11l)-naphthalenone, octahydro-4a,5-dimethyl-3-(l-methyl 
ethyl) ( 3.u, 4a, So, Saa) 

no hits over 0.85 similarity 
lcEHP 
::lMP (wrong retention time) 
methyl vinyl terephthalate 
1,2-di-p-tolylethane 
nnly hits over 0.85 

**2,trans,6-trans-farnesyl cyanide 
.,-.ethyl 3-cis, 7-trans-homofarnesate 
6,10,14-hexaclecatrien-l-ol,3,7,ll,15-tetramethyl 
fi,10,14-hexadecatrienole acid, 3,7,11,15-tetramethyl, 
methyl ester 

13-cpitorulnsol-lamba-8(17,) ,14-diene-13 beta, 19-diol 
n~thyl 13-oxo octadecanoate 
1-H-pyrrolc ( 2, 1-1-b] I 1, 3 Jbenzodiazepine, 2, 3, 5 ,6-
tctrahydr,,-5 ( 1-4-indol-3-yl) -3-methyl-

dimethy landrostanolone 
1-benzyl-4-r,enzolsulfonylimeno-l, 2, 4-triazolium-yl id 
2-(phenylmn.thoxy)benzenepropanoic acid, methyl ester 
• 1 imalirl 
DEP 
DBP 
!lf.llP 
tH.:xacosan0l-l 
heptacosanol-1 
J-ethyl-5-(2-ethylbutyl)octadecane 
l<'tr<1cosanol 
lanost-9(11)-en-12-one 
IJEP 
llRP 
l.lEHP 
fl uoranthene 
pyrene 
dnthracene/phenanthrene 

Cor.c(c:tration(a) 

15 

7 

<l 

l 
l 

<l 

1 

lS 

11 
0.017* 
0.140* 
0.820* 

l 

0.020* 
0. 15* 

1.8* 
0.067* 
0.066* 

0 .15* 

--··- :.___.. 



- -
FISH SAMPLES FOR GRUEBER'S GROVE BAY 

(Continued) 

-
Sample _ 

Blank 

Fraction 
Peak 
No. 

l 
2 
3 

Similarity 
Index Identity 

d 10 -anthracene (ISTD) 
BE.HP 

C0ncentration (a) 
(Calculations n,ade using same dilution 

factor as fish) 

4 

Also: 

1).9804 
0.9783 
0.9765 
0.9765 

0.9734 
0.9741 
0.9738 

0.9716 
0.9713 
0.9i98 
0.9701 

**2,trans,6-trans-farnesylcyanide 
methyl 3-cis,7-trans-hornofarnesate 
6,10,14-hcxadecatricn-l-pl,3,7,ll,15-tetramethyl 
6,10,14-hexcd-:catrienole acid,3,7,11,15-tetrarnethyl, 
methvl ester 

13-epitorulosol-larnba-8(17) ,14-diene-13-beta,19-diol 
methyl 13-oxo octadecanoate 
l-H-pyrrolo[2,-1-b) [l,J)benzodiazepine,2,3,S,6-
tctrahydro-5(1-4-indol-3-yl)-3-methyl

dirnethylandrostanolone 
l-bentyl-4-benzolsulfonylineno-1,2,4-triazolium-ylid 
2-(phenylrnethoxy)benzenepropanoic acid, methyl ester 
viroalin 
DEP 
DBP 
BBP 

0.13* 
0.12 

0.52 

0.010* 
0.066* 
0.030* 

NOTES: '. a) Concentrations are µg/g (ppm) • Unless marked with an asterisk ( *) the concentration is approximate. It was 
calcclated assuming a response factor equal to that of the internal standard and calculated by peak height. 

*Conct:ntration calculated a,,,,inst a calibration standard for this compound. Values are µg/g. 

••Most probable identification. 

SQ= Not ~ble to quantitate. 

no Ls. 

OBP 

OEP 

BE!!F 

BDt-

No J 1 brary s,•arch needed to identify ,~ompound. 

di-n-butyl phthalate 

diethyl phth~late 

- bis(2-athylhrxyl)phthalate 

but:;:~enzyl phthalate 



-
Site 

Sl30l 

51307 

!\OTES: 

- -
SURFACE WATER 

Peak Similarity 
:rac•_i-:in :,o. Index Ido.ntit):'. Cor.centration(al (bl 

VOA l 0.9756 dichloromethane 
2 0.9783 tetrahydrofuran 

0.9733 2-methoxy-l-propane 
0.9733 2,2-dimethyloxirane 

Acid l Br:HP 

Il/N l no hits 
2 no hits 
3 no hits (DEP) 
~ no hits (DBP) 
5 BEl!P 
6 no hits (farncsyl cyanide) 
7 no hits 
* DfT 

* DB? 

\"OA l 0.9735 dichloromethane 
2 0.9760 p...,,,tane 

0.973( l-chloro-2-methylpropane (isobutyl chloride) 
0.971~ J-mcthyl-2-pcntanone 
0.9735 l-hexyn-3-ol 

~;cid 1 no hits 
2 B!:i!P 

B/N l nc hits 
2 0.920€ 2-: ,.:,thyl-1-dodecanol 

0.872~ l-0ctadecanol 
0.86?1 nc:iadecanol 
0. 86 :,:, C:!::·1nol 
0.86:9 3-~cthyl-2,6-dioxo-4-hexenoic acid 

3 n,,r, 
4 R! .'!' 
5 n0 !"lits 

•.a) Co::..:·,ntration for water s,11:,,,les is ;,q .. 1. 

12 
21 

lO 

12 
15 

85 
8 

lO 
6 
3 

13 
13 

l 
2 

<l 
<l 

NO 
<l 

·L)cr.:~ ;)S?, Dbr and diphcnyldrnine were ,·uantitated using standards of these compounds. Other quantitnt!ons are 
ar.·,.:·:o:-:inate a:id are calcc;L.~ed ag;,,i:.::L th°" ISTD r,0:1k. Peak heights were measured fro:n the total ion ;.;rofile and 
a ;•_-:~; 1'Jr:~»e fuctor e.:iual t.rJ that of :t~,~ !STD was used. 

::-;-::i Ic:ternal s:tandanl 

~;:,t atic tr.~ c;,;a:-.titat.-

1 ~; ( :· - • · ~ · C :•: '':' ~ \ F" i~ t ! . ~ c, 

::-:thy!.; .·-~.J.i,:t(~ 

.,c-n-bu t ·.- ! ,,,, tha 1 ::i te 



- - -
31.!RFJ\CE WATER 

! ~or: tinue'l; 

Peat. S1r.i:.!.,r:t·, 
Concentration(a) (b) Site 1·, •• ·.:: :on r;o. lr.·.it-:· :,J.~::r:~ ·.;_ 

S1307 B/N 6 0.8745 2-hydroxy-4-isopropyl-l-methylbenzene <l 
0.8745 thymol 
0.8644 r.:r. thyl a-ketomyristate 

* DI::!' 2 
* DBP l 

S1312 VOA 1 0.9756 dichloromethane 14 
2 0.9810 chloroform 11 
3 0.9758 pcntane 12 

0.9734 isobutyl chloride 
0.9711 3-methyl-2-pentanone 

Acid 1 no hits 41 
2 0.9803 n-butyl-2-ethyl-o-phthalate 6 
3 0.9797 DIJP 16 

0.8592 n-butyl-2-ethyl-o-phthalate 
4 0.8(,46 OSI' 23 
5 no hits - probably a phthalate 21 
6 n0 hits - probably a phthalate ii 
7 Bi:.HP 19 

B/:; 1 n,, hi ts 6 
2 no hits 4 
3 0.9803 d'idecanol-1 7 

0.97&8 r.itrencllyl propianate 
0.97[;7 hcxadecanol 
0.97r,5 hcxadccanol 
0.97;;4 1,12-tridecadiene 

4 r:r,1p (no l.s.) 16 
* 01 P 1 
* D13P <l 

S1314 VOA 1 0.9753 dichloromethane 71 

~0TI'~ c ·-- •;-.:--t:-at1c:; f.-.~ ·,·--.- .... 

,.,:. ...·:..-~ .... ,.- : _. _,,1:y::.-.:-~s o': t.::-::--~-- :- ---· :)~r.=~. 0th~r c~ar:t::c~: ·~s are 
•l ! : . ;.: • i..,:. ~t :. ; a:•_;.: ·.,..-:_ :·• _, .• ; - : ; -:-,i L:i• :.~. :_..,__ ... = .ii~ a:i~ 

._-;,,.,r~•· 

J,:-:,:_ .J!. ! r 

. '_, .... : nr. 

: : \' t ~ • • '. ~ l 

..1 J - n -t;:... t ·: : f •h th : : J .. t · 



-
~ i l' .. · .. (.;n 

S1314 vo;, 

Ac1 -~ 

a;r; 

,). 

: l -,i-r 

l'c.J} 

!1"0. 

2 

l 
2 

1 
• 
• 

•::!'"'_., 

.:..: 1::. 
I ~ -

o.~;;4 
0.97~9 
0.9;Jb 

! •:..:~ •~!.: -: :: 

-
:--··:>rt•.":-!· N!i.'!': 

:..·'"J-:-.~.:. ~.·.:,c·~ 

p,-ntane 
l-hexyn-3-ol 
i~obutyl chloride 

rv, hits 
ll:':HP 

llfllP 
I.,,fp 

DBP 

-
Concentration(a) (b} 

12 

2 
3 

34 
<l 
<l 

··1.l:":":;: · . '."'.5 l !'•..., 



-
Site 

S1102 

S1104 

S1107 

'..OTES: 

- -
GROUND WATER 

Fra--•.:cn 
Peak 
:;o. 

Simi 1,, r i ty 
Ir.c:..- :, 1,1,,nti ty Cc:.c-0:1tration(a) (b) 

·:o;.. 

Acic: 

B/:, 

VO/, 

z\c.:.::-: 

b/:; 

'.lO,\ 

Ac1. 

l 
2 
3 
4 
5 

l 

l 
* 
* 
l 
2 

3 
4 
5 

1 

1 
2 
1 

0.9:G0 
0. 97 ::', 

0.97PS 
0.9:58 

0.9115 
0.9"iJ8 

0. 9SIJ(, 

'..i)V ·..:ntrat1·-~ for w.-,t:er s . .1:::ples is 

n', hits - air peak 
nn hits 
L<> hi ts - perhaps chloroform 

hits 
v~r.tane 
l-hexyn-3-ol 

Il:::!P 

l3i'.ifP 

DLP 
DEP 

n•> hits - air peak 
f~ron,tetrahydro
oxirane,2,2-dimethyl 
ro hits - perhaps freon 
r:<> hits 
tA~ :-1 tane 
p•.·ntane 

bi.i'.P 

,:r::ir 
li! -;, 

r.·. hits - pr0L.1.bly methylene chloride 
n•· hits - probubly tetrahydrofuran 
r;':rltanc 

nn peaks oth,·r than ISTD 

-· 1. L1 ''1 ; ", 

15 
4 
2 
2 

11 

6 

29 
<l 
<l 

10 
10 

2 
5 

13 

6 

96 
1 

19 
10 
11 

,b)o,,:·, DEP, D'<· and dipher:y:,1mine wen' p>untitatc,cl using standards of these compounds. Other quantit..:,tions are 
c; ,xjmat> ,nd are; calc1,;,1tcd aq,,1;.:. the IS'J''.J ;,,,al,;. Peak heights were rne,1s1Jred from the total io:c ,.rofile and 

.. r>c,ns, .:ctor c• 1•...:.;d ~, th.:it of • · !STU w~is 1-iscd. 

ISTt. lntcr~~l stand.1r(! 

·.Q :.nt aL;, ttJ qu·1nt 1t, 

'. !:i!i• :.is(2-, -~./lhcx·,·l) ;J!i: 1 
, ti(• 

LP !1cthj· l !it hal.tl•· 

, i>i' .:1-n-! _.·Jphth,.1J ,ti! 



-
Site 

51107 

s:1oa 

S1109 

'.:OTES: 

-
GROUND WATER 

(Continued) 

-
Peak Simi L:iri ty 

Fr act i,:;n No. Ind0x Ickntity Concentration(a) (b) ------
B/N l no t1its 

2 BF.tiP 
3 0.9815 2-c,6-t-farnesyl cyanide 

0.8666 2,0-dimethylene-7-octen-3-one 
0.8647 g0~,1nyl formate 
0.8657 2,G,10-dodecatrien-l-ol,3,7,11-trimethyl-
0.8571 tr~ns,trans-farnesol 
0.8565 f-ir:oesol 

* DL!' 

* l)IJJ• 

VOA 1 0. 97 l 3 methylene chloride 
2 o. 96'.'0 1,1'-oxybisethane 

0. 96'.30 cth,yl ether 
0.96~0 diethyl ether 

Acid no peaks other than ISTD 

F,/N 1 Bl.HP 
2 no hits 
• di;henylamine 
• DLI 
• DIJP 

·:oA 1 0.9737 methylene chloride 

,\cid no ?eaks other than ISTD 

01r-; 1 0.980~ 2-~~thylcyclo;~ntanone 
0.98C2 cyclohexanone 
0.9773 3-:1,:x,.):ie 
0,9772 2-f;cxenc 
0. 874<, s-~cthyl-2-oxo-2,3-dihydrofuran 

2 Bf';:• (no l.s.) 
* DI 
• DB 

(:,)Cc,r: ·, ::tration for water s,,:·,,les is 1,r;/l. 

7 
110 

8 

8 
<l 

10 
14 

31 
3 
1 

<l 
<l 

11 

6 

71 
<l 
<l 

'.ciior.:·: :•L?, DUP and diphen:,•J..:·qne W')l'e uuantitated using standards o.f these compounds. Other quantitations are 
a;•:: .;-::mate .ind are c,1lcc:' ,:c:J aq.:,in"t the ISTD pcak. Peak hciqhts were mea:;ured fr0rn the total ion ;:;refile and 
ci ··;cnsc f .n·tor cqu,Jl t" ·-hut of t!.,· ISTD was u,;e<l. 

:·i :J ; ::t,~rniil :::;tan<lord 

·;.,t able to quant i t,1t•: 

, :.; ( 2-eUiy 1 hexy J) 1,l,tl 

.• cthylrhth-'llatc 

: '<' '1-n-but:,-lphth.:ilat0 



4 

3itc 

3llll 

s11:2 

:;OTES: 

Frca ··_: ::,n 

·;c.~ 

Aci·: 

a;:: 

·.-01. 

Ac1J 

Peak 
::o. 

l 
2 

3 

4 

* 
* 

1 
2 

3 

5 

l 

2 

Simi,:,rity 
In.-:::•~-:·: 

0. 9 i' S{: 
Q L·• 

0 (, -
o.~, r; 
0.97 E 
0.j: ~ 

0.17 2 
G.~7 ~ 

o.~; 1. 

0.07 G 
O.9"E0 
O.Y~8j 

0.9818 
0.9833 

0.9.307 
0. 9 i ,, 3 
a.rd 
0 

0 ~ ,, .., 
••• C, J 

o.~1-:10 
O.9°H 
0. '1:; l 
0.:) ·: ~- ) 
0. ,. ',J 
0. ~1--; 17 
0. 9~ ·;3 

o.,on 

o.9co; 
o. 97'.i4 

e 

Identity 

GROUND WATER 
(Continued) 

,. :thylene chloride (dichloromethane) 
2., 2-diil1cthyl< :"'.irane 
u,t-:ahydrofuran 
isobutylene oxide 
J ,2-epoxy-2-methylprorpane 
:2-butanone 
2,J-pentanedione 
;•ropon,:,l, 2-:ncthyl-
'~ -p0.n tcn-2-f')nc 

·ct:~ acid ethenyl ester 
1:•.'t': t,1n0 
l ·- i,cxyn-3-ol 

Ll'!IP 

2ioctylphth~Jate 
p::,!P 
D :~> 
:.).)? 

r.·> hits - probably methyler,e chloride 
:: -ilydroxy-2-m,:thylpropaneni trile 
2-propanone (acetone) 
L·stane 
,J, :nethyldiazcne 
2-methyl-2-propanamine 
t•-·t rahydrofuran 
--propioloctone 

: • thylethy1 ketone 
'.!, -;-pt.·n toned: ,,ne 
/ -rnr:-thy 1 prof •:i nol 
.;-:,cntene-2-unc 
.,,·,.·tic acid "thenyl ether 
n<> hits 

bi•nzothiazolc 
i ,2-benzisothiazole-3-carboxylic acid 
,:,, hi ts 

-- -·-. :-·· -1 
\.., _ ____, 

Co~centration(a) (bl 

21 
15 

16 

13 

3 

10 

3 
<l 

16 

40 

180 

27 

13 

5 

5 

I J) {_'· :, -, 0 :,trat: ':. for w1ter ",:·-t•les is . 1,'l. 

cb) 

~ s-: :, 
.. () 

Flii 

!·:!' 

! ~~ i 

. ·.- !)LP, : .. 
:-,1xim,1 ~ f 

•..;ponsc 

: :1t,_•r: 

:;,,t ;,) 

! I j:, (. - ' 

J i0th·; 

d1-n-l 

and ,!1phe:i ;,irnir.e -.·c, .. ·,uantitat0cl using standilrds of these cr,mpounds. Other quantit:,t1ons are 
,:,d .1re calr:- i,1t0d ,1,;,1i: ·.t thr ri;Til ,,r,ak. Peak heights were m0.1s11red fr0m the total ir,:: ,.rofilf'! and 
1c:tor c,.~uul r1 that of ! 1h.: ISTD wu....; t;.sed. 

_..;lc:.tnd.:.ird 

• n r;11,1nt 1 t 

l h•:;o:-:;· l J r,h i :· i 1 <ite 

thalo:.1t(• 

_ l 1-l1tb,1 l ,1t,c 

~ - - ""\ --~ 



41 

.cite 

s:112 

5_115 

~ 1117 

:;OTES: 

~ 

GROl'KD WATER 
(Continued) 

-
Fc.:ik 

:- :-,::i.ct.: ¥,~ :.-:.i. 
Sir.iila:-ity 

Ind'c>: _!_~l::1~i ty Concc~tration{a) {bl 

~/'l 

1.0A 

l.cid 

L/N 

·:-,A 

i,cid 

2 

3 
4 
* 
* 

1 
2 
3 

1 

1 
* 

l 
2 

3 
4 

0.671'.G 
0.87:..L 
o. es·, J 
0. 9 ,3,,; 
O.fG9S 
0.8648 

0.9735 

0.9783 
0.976-l 
0.9717 
0.973 ;, 
0. 97; 7 
0. 9·, 37 
0.97l/ 
fJ. 98 I :J 
0.93]2 
0. 7'.J :i 7 

c•:c lohexanol 
c,s-hex-2-en-l-ol 
c:s-3-hexenylbutyrate 
C~'t: lohexanone 
2-rcthylcyclopentanone 
s-~cthyl-2-oxo-2,3-dihydrofuran 
no hits 
Bf.!ij} 

D!-:" 
DB! 1 

no hits - probably methylene chloride 
no i1its - probably tetrahydrofuran 
l-hrxyn-3-ol 

ar::;;, 

BUIP 
or::• 
D!~P 

no ,1i ts - prub,,h ly methylene chloride 
tct rnhydrofur.:n-; 
tctrahydrofur,m 
2-;; -.: thoxy-1-propene 
2,,-dimethyloxirdne 
rr,, •:hyl isoprot•<anyl ether 
is' Gutylcnc n~:1dc 
l,,-cpoxy-2-mcthylpropane 
tr~ c~1l::ir0r:1ct..hJ11~ 
c,1r!,on tetrachloride 
tr1~hloronitrornethane 

l)J:(;p 

'· 
31 Ccn--.:,-:1tratio~ for w.:,tcr s<1mrles is ,,<J/l. 

6 

11 

10 
56 
<l 
<l 

16 
11 
12 

2 

225 
1 

<l 

14 

23 

16 
69 

18 

(b)011Jr L>EP, Difr and diphenyJ.JJ1.ine were •;uantitatcJ using standards of these compounds. Other r;uantit<1l:ons are 
a,:-~-,ximatc ,-,,.<l are calcu1-,ted ag.:,in•,t the !STD ,,cak. Peak heights were measured from the total ion ;.,refile and 
a r-.,:sponse f.":tor equal to that of the, ISTD was used. 

lSTD Intern~] standard 

:.i..j :;ot ablv Le, quant.1tat•.c· 

',: IIP :. is ( 2-,·• ::·;l hcxyl) phth.i l.1 te 

:·p -; '0thy ! f • !1;1 !ii t l· 

:\:' :i-n-LL~~ :i·!i.,h.1 1 .1tt• 



-
Site 

S1117 

S1119 

:,OTt~: 

Fra: ... io.n -----
B/:: 

vo;.. 

Aci..1 

a;:: 

Peak 
:;o. 

l 

* 
* 
1· 
2 
3 

4 

1 

l 

2 

3 
4 
5 

* 

Similarity 
I;-. .:_;J_x 

0.9756 

0.9783 
0.9753 
0.9736 
o. 9733 
0. 97 ]3 
0.9104 

0.9813 
0.9799 
0. ~799 
0. 9 ,S 5 
0.97:4 
0.), ,4 
0. 9 ;: '5 
0. J, '. S 
0.'.18:5 
0 .. J ,.·1~ 
o. ~J o:J 3 

0.9°;::; 
0. ~ i' 31 
0. q ,:?, 

0.9 :s 
0. '1 i 0 

!:-:c,nti ty 

b:.HF 
o,·p 
[;BP 

-' / 

GROUND WATER 
(Continued) 

r~thylene chloride 
r.n hits - probably tetrahydrofuran 
2-butanone (methyl ethyl ketone) 
2,3-pcntar.edione 
2-~cthylprop~nol 
~-centen-2-onc 
~c~tic acid cthenyl ester 
pt.:ntane 

BUlP 

l ,l'-oxybisoctane 
3-chlorodecane 
hepta decane 
2-ethylhcx;,nol 
!'.r•xadecune 
,,,,,it11cl0cane 
12-ethflhexyl)ethcr 
i,l'-oxybis octane 
i ,; 'oxybis(2-ethyl)hexane 
~-:-nenc icos,"ln~ 
l•·tramethylhcptadecane 

"!iP (No 1.,,.) 
n•, hits (hydrocarbon) 
J J -t.~t""C'·_:1 docr1.:;:1:,e 

t :--l acc'.1t.1nl' 
~ ctacns<l:le 
; .. •;1t£1cosanc 
.:: - i ::r it1 con tan€! 
i.,:'P 

~F:.P 

(a)~- .. ~--·cntrat: }:1 for water ;·.1::1ples is •J/1. 

• 
Co~ccntration(~) Cb) 

104 
<1 
<l 

18 
11 
14 

11 

40 

8 

9 

36 
12 
10 

<l 
<1 

(b) 
Di::P, i':l' and uiphu;:::,,mine w"r" •iuantitatcd using standurds of these compounds. Other quantit.:itions are 

:·,axi:nat1c ,1nd ar" cs1lv.::,,tcd a,1,.1i: .-;t the IS':'lJ peak. Peak heights were measured from thr, total ir,:~ ,:rofile and 
·si:,onsL '.,ctor c•·;ua: v, that ol '. Ile IS'Tu was used. 

J,;•;. 

:-.Q 

J n t,,r:. 

~;Dt d! 

~ tanl: : rd 

to q1~,-1ritit 

LU. : Li s ( 2 - , / l hec ;-: :: ; ) f.' ! , ' .. ',.: l c: t c 

LL, (~ i et!,; t.ha ldt.l! 

LB, di-n-t·:c;·lph.;;hc1!Jle 



~)> 

Site 

Sll2l 

Sll22 

3ll23 

Fra·:·_ >:m ----
vc;, 

Aci,i 

B/:-; 

VO,\. 

Aci< 

5/~. 

VG~ 

.;ci~ 

Peak 
:-;o. 

l 
2 

3 
4 

l 

* 
* 
l 
2 
3 

. . 
1 
2 

~ 

3 

Sirr.il ,rity 
I:i,>...:x 

0.9~2G 
0. :17·;9 
0. 9;, 9 

0. 9 f' ! 0 
0.97n2 

0.9 34 
0. 9 ;(, 
0. 9 ')6 

O. 9 7 ··.r) 
0. 9 7 c .; 

0. '1 l '.' ~ 
0. <j·;. J 

0 , --
• C 

0. (:.1 

0. -, -
0 .1;! '• 7 
0. 'l :! 
O.H 
0. 9 <) 

IJcnti ty 

-
GROUND WATER 

(Continued) 

no hits - probably methylene chloride 
tetrahydrofur-:in 
methyl isopropanyl ether (2-methoxy-1-propene) 
2,2-dimethyloxirane (isobutylene oxide; l,2-epoxy-2-
rr.ethylpropenc) 

trichloromcth:ine (chloroform) 
r-•,ntane 

llI:!iP 

E ~-''.iP 

llilP 
D!. r~ 

d1•;hloromethane (methylene chloride) 
2,2-dimethyloxirane 
pc:nta:ie 

nc peaks other than ISTD 

L< qp 
I• .. 1' 
[li,P 

,: : ch loromc th-1ne 
t·•·:i~une: 

t ~ i llt:c...ino 1 
f- .. l:-.iilic ..1cid 
~ -:::n thy 1 -1-clr;,!,~canol 
1.:-rncth;·ltctr;;dccanoic acicl, methyl ester 
,:. -,ctyl cth,.-: 
r,,:·•_.1cJ.r .. canoic .1cid 
h· '.'-:adcc;1no1c :.1cid 
!•=-:Jcntil~ec~·~oic acid, mett1yl ester 
cJ.:lc acid 
ELrif' (no l. s.) 

-

Ccnccntration(aJ (b) 

15 
23 

25 

11 

27 

35 
1 

<l 

39 
13 
12 

33 
<l 
<1 

20 
10 

8 

10 

4 

:-~JTES: ( ~n;- ·. :-1trutio;1 fr,r water sa:·;,~r~s is 1.<: 

,;_ - On: 

,lp; 
u r, 

: ,_;-,, D!F -~:i<l diphenyl-: - ::ic were: - •c,titate<l using standards of these compounds. Other qu.:intitati·Jns are 
.-_,~,ate "'''-' are c1lcu, : aq:iin,,:_ the ISTO i"',,k. Peak hci,,hts were meas1,;red fror, the total ion '"''-'~ile and 

, :1se f.o1·t.r.,r c<]!LJ~ tc ~- ... it of the ISTD wL1s t:r;e<l. 

!: ·: :i O :.•.c,rnal ,:'. Jndanl 

,-,l,h: t- qu,rnl 1 tat,-

,-_J _:,U-e'._-, _ _-:_hc•xyJ),,hlt." :t_e 

thylpi.t ;1,l!dtC 

-n-but,<: 11thal.1te 



• 
~,:_ "C.E: 

::::23 

s ::. 25 

s::21 

s. '. 30 

::C".':C:S: 

-· J 

GROUND WATER 
(Continued) 

• 
.. 1-::ti:: ~. 

Pea% 
No. 

Sinilarit:..y 
Index Idc,-,city Conccntration(a) (b) 

~, :: 

;<" l d 

;._ ::1 d 

" 

_:J. 

;,c id 

f; 

1 
• 
* 
1 
2 

l 
2 

l 
* 
* 
1 
2 

3 

1 
2 

* 

0.9762 

0. 97 34 
0.9762 
0.9?35 
0.973) 
0.9732 

0.973, 
0.978'1 

BEHF 
DEP 
DB? 

no hits - probably methylene chloride 
pent.ane 

no hits 
BEBP 

BEf!i' 
DEP 
DbP 

dichloromethane 
tetra:iydrofuran 
2-;:,.e ~ho:-:y-1-p!"or,wne 
2, 2- ,; : methyloxi r,:n:c 
pentune 

BF.HP 

r.o hits 
B,;;:• 
r:,u, 
DB~· 

die!, l 'lromf'thanc 
t ri c.·i, Lorornethar:c 

Brn:• 

BDIF 
DI:P 
DllP 

( oj '.:'one, c:cration for water san:· '.os is ,,,;/1. 

32 
,1 
·-1 

12 
11 

3 
8 

27 
<l 
<l 

22 
33 

12 

90 

5 
328 

l 
·l 

:o 
ll 

44 

225 
l 

<l 

(:..',:ml:,· :.:.i', D!JP and diphcnyL1• ::cc were ·7uc1:otitated u,c:ing standards of these comp0,mds. Other quantitatio,-,s are 
,:,pr,r•_:,:ic,dte and are calcuL1'_,_•d against , i,e ISTD peal:. Peak heights were measured from the total ion pr,_,file and 
,, n·,; -,,1sc factor equal to U,at. of the• lSTD was usc,<l. 

I.-, 

:,.1 

rna I ,;t ,.rn<lard 

able t0 yu~ntitatP 

( 2-ct;;y ! J1cxyl) pht..ha l 

'.h:,· l ph ~ :.-,L1 te 

. -:1-DutyJ t-hlhdla~e 



• 
Site 

51133 

31134 

r· ( ~' ,, , ; { 1_:· .· 1 ·"' : - l:,,t · ,:µ .. . 
... ;- ,"'l 

J!1,u'! r ' ·' / 
I ·r_!' 1,:I'· --

:>;OTES: 

-
GROUND WATER 

(Continued) 

• 
Peak 

Frac•-~-:m :-.o. 
Similarity 

Inde;~ Idcntit1 

dichloromethane 
2,2-dimethyloxirane 
te trahydrofur an 
f.-propioketone 
trichloromethane 
2-butanone 

Concc~tration(a)(b) -----
._,OA l 0.9756 

2 0.9757 
0.9806 
0.9752 

3 0.9787 
4 0.9785 

0. 9761 
0.9761 

Acid l 

B/N l 
* 
* 

'/OA l 
2 0.9788 

0.972S 
0. 9brJ,:, 
0.9755 
0.9,Sc• 
0.97'_ 7 
0. 97, 5 

4 0. 857 ', 

AciJ l 

!3/l, l 0.92:iG 
0. 85; I 
0. 86':4 

2 o. 97·;s 
0.8(~7 

3 0. 97f-,(, 
0.9727 
0.9787 
0.97t 1 
0.9782 

2-r .. 2 thylpropanol 
2,3-pentancdione 

BCHP 

BEIIP 
OLP 
DBP 

n0 hits - probably methylene chloride 
tetrahydrofuran 
f-r,ropiolactone 
2-butanone 
2-nethylpropanol 
acetic acid ethcnyl ester 
2,3-pentancdione 
vi1:yl acetate 
tctrachloroethylene 

Br:l!P 

C:1":lohexanone 
2 -",et hy 1-cyc lor,en tan one 
5-•·.ethyl-2-c,:-:o-2, 3-dihydrofuran 
2-rcthyl-4-mctiiylol-1,3-dioxalane 
1,1-diethoxyb~tane 
h•:,r•tadecane 
oc ·:adecane 
ncnadecane 
3-chlorodecane 
hc-xadecane 

1 

.:i) Cu:,cc·ntration for water s;,1•·,;les is .,<J/ 1 . 

13 
11 

17 
19 

38 

104 
<l 
<l 

13 
300 

13 

NO 

17 

12 

10 

7 

(l.J)e;,.::' uCP, D,if' and diphenj·!.,-·inc wc-r,_· ,:uantitated using standards of these compounds. Other quantita~ions are 
;,: ·uxirnate ,nd are calc::: .~•ad ,1c;ai1.· the IS'l'D peak. Peak hr:iqhts were measured from the total ion profile and 

.;,<,ncs '-1·:tor C'j•ial t.• ·.hat of , ;,, ISTD was used. 

ISTL :ntcrn;i: stan<lard 

,... ~;ot r1bl1 l'J quaLtit.1t 

.. !i; .,1s(2-,.-, ... ·;lhcxyll;,ht: ite 

'.i' c:icthyl: ;:thaL,tc 

_; !' : ~-n-Lu ·- :: ~ phUL!: ..1 tc 

l 



• -
GROUND WATER 

(Continued) 

,, 

Site 

S1134 

Frac'..ion 
Peak 
No. 

Similarity 
Ind,·x Identitz Concentration(a)(b) 

B/N 4 

5 

6 

7 
8 

9 
10 

• 
• 

0.9797 
0,9794 
0.9793 
0.9792 
0.9791 
0.97)1 
o,9;n 
0.9794 
0.9793 
0.9792 
0. 9 791 
0.9791 
0.9825 
0.9906 
0. 9 82 5 

0.9797 
0.9794 
0. 9 79 3 
0.9792 
0.9791 
0.9791 

0.9797 
0.9794 
0.9793 
0.97'.)2 
0.9791 
0.9791 

heptadecane 
hcxadecane 
pentadecane 
2-ethyl-1-hexanol 
tctradecane 
2,5-dimethyltetradecane 
heptadecane 
hexadecane 
pentadecane 
2-ethyl-l-hexanol 
tetradecane 
2,5-dimethyltetradecane 
~utylbutoxyethyl phthalate 
2-butyl-2-oxoethyl-butylphthalate 
butyl phthalyl butyl glycolate 
no hits 
heptadecane 
hexadecane 
pentadecane 
2-ethyl-1-hexanol 
tetradecane 
2,5-dimethyltetradecane 
ilEHP 
lwptadecane 
hc>xadecane 
pcntadecane 
2-ethyl-l-hexanol 
t•atradccane 
2,5-dimethyltctradecane 
Df.P 
Dl<P 

NOTES: (a)Concentration for water samples is ~g/1. 

12 

5 

6 
11 

47 
6 

<1 
<1 

(b)Or.:,· DEP, DRP and diphenylamine were> quantitated using standards of these compounds. Other quantitations are 
a,.; roximate and are calcu,,Jted again:;t the ISTD peak. Peak heights were measured from the total ior. profile anJ 
a response factor equal tu that of the ISTD was used. 

IST~ = Interna! standard 

::Q· coot ablt> to quantitatc 

iJEHl ~ LJis(2-clnylhexyl)µhtl1«late 

0E!' diethylphthalatc-

:.!JP ,li-n-b·.,t.,•lphthillat-:., 
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