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MONITOR WELL LOCATION MAPS
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UNIT 1 GROUNDWATER LEVEL MAPS
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Unit 1 Quarter 17 (Honeywell Building 103 Area) Water Level Map
Unit 1 Quarter 18 Water Level Map

Unit 1 Quarter 18 (Site A Area) Water Level Map

Unit 1 Quarter 18 (Honeywell Building 103 Area) Water Level Map

E-10 Unit 1 Quarter 19 Water Level Map

E-11 Unit 1 Quarter 19 (Site A Area) Water Level Map

E-12 Unit 1 Quarter 19 (Honeywell Building 103 Area) Water Level Map
E-13 Unit 1 Quarter 20 Water Level Map

E-14 Unit 1 Quarter 20 (Site A Area) Water Level Map

E-15 Unit 1 Quarter 20 (Honeywell Building 103 Area) Water Level Map

F.

F-1
F-2
F-3
F-4
F-5
F-6
F-7

F-8

F-9

UNIT 3 GROUNDWATER LEVEL MAPS

Unit 3 Quarter 16 Water Level Map

Unit 3 Quarter 16 (BGRS Area) Water Level Map
Unit 3 Quarter 17 Water Level Map

Unit 3 Quarter 17 (BGRS Area) Water Level Map
Unit 3 Quarter 18 Water Level Map

Unit 3 Quarter 18 (BGRS Area) Water Level Map
Unit 3 Quarter 19 Water Level Map

Unit 3 Quarter 19 (BGRS Area) Water Level Map
Unit 3 Quarter 20 Water Level Map

F-10 Unit 3 Quarter 20 (BGRS Area) Water Level Map

G.

G-1
G-2
G-3
G-4
G-5

UNIT 4 GROUNDWATER LEVEL MAPS

Unit 4 Quarter 16 Water Level Map
Unit 4 Quarter 17 Water Level Map
Unit 4 Quarter 18 Water Level Map
Unit 4 Quarter 19 Water Level Map
Unit 4 Quarter 20 Water Level Map



VOLUME II (continued)

H. UNIT 1 GROUNDWATER HYDROGRAPHS

H-1 01U628A 01U617 01U627A 01U626A 01U625A

H-2 01L811 01U806 01U805 01U808 01U803

H-3 01L813

H-4 01L816 01L821 01L822 01L823 01U072

H-5 01U011 01U035 01U034 01U122 01U101 01U100
H-6 01U052 01U605 01U065 01U128 01U047 01U048
H-7 01U098 01U060

H-8 01U130 01U050 01U0S1 01US24 01US27 01U062
H-9 01U526 01US525 01U003 01U054 01U634

H-10 01U603 01U604 01U612 01U615 01U624B 01U616
H-11 01U607 01U611 01U601 01U609 01U613 01U033
H-12 01U621 01U620 01U618 01U623 01U619

H-13 01U652 01U631 01U632 01U642 01U064

I.  UNIT 3 GROUNDWATER HYDROGRAPHS

I-1 031002 03U021 O03F305 03U700 03F304 03U671
I-2 03L010 03UO11 03U082 03U022 03U023
I-3 03L012 03U025 03U083 03U088 03U089
I-4 03L014 03LO81 03L086 03U099 03U006 O03L00S
I-5 03L028 03U647 03U659 03U658 03U004 03L832
I-6 03L029 03U301 03U674 03L003 03U672
I-7 03L078 O03F303 03U703 03F302 03L079 03U710
I-8 03L806 03U711 03U804 03U801 03L802
I-9 03L811 03L809 03U803 03L673 03L841 031848

- I-10 03L813 03U856 03M843 03L859 031854 03L860

I-11 03L853 03U821 03L822 03U824 03U831 03L861
I-12 031858

I-13 03U009 03U008 03U129 03U707 03U111 03U097
I-14 03U015 03L091 03U090 03U112 03U121 03U019
I-15 03U024 03U706 03U704 03U705 03U016 03L007
I-16 03U031 03L017 03L020 03L027 03L080 03U030
I-17 03U087 03US521 03U032 03U124 03L113

I-18 03U096 03U093 03L018 03U026 03U092 03U094
I-19 03U702 03U701 03F307 03L077 03F306 03L832
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UNIT 4 GROUNDWATER HYDROGRAPHS
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VOLUME 1I (continued)
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ORGANICS

Unit 3 Total VOC Isoconcentrations (Q16)

Unit 3 Trichlorethylene Isoconcentrations (Q16)
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O. UNIT 1 GROUNDWATER QUALITY MAPS - INORGANICS

O-1 Quarter 16 Copper Concentrations
O-2 Quarter 16 Cyanide Concentrations
O-3 Quarter 16 Nickel Concentrations
O-4 Quarter 16 Lead Concentrations



VOLUME 1I (continued)

O. UNIT 1 GROUNDWATER QUALITY MAPS - INORGANICS (continued)

O-5 Quarter 16 Alpha Radionuclides Concentrations
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O-7 Quarter 18 Nickel Concentrations

O-8 Quarter 18 Lead Concentrations
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VOLUME II (continued)

R. SURFACE WATER SAMPLING LOCATIONS
R-1 Surface Water Sampling Locations - Site A
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R-14

Surface Water Sampling Locations - Site B

Surface Water Sampling Locations - Downstream of Site B
Surface Water Sampling Locations - Site C

Surface Water Sampling Locations - Sites G and 129-15

Surface Water Sampling Locations - Sites H and Marsden Lake
Surface Water Sampling Locations - Marsden Lake

Surface Water Sampling Locations - Site I

Surface Water Sampling Locations - Near Site J

Surface Water Sampling Locations - Site K

Surface Water Sampling Locations - Rice Creek

Surface Water Sampling Locations - North & Western Boundaries
Surface Water Sampling Locations - South & Western Boundaries
Surface Water Sampling Locations - Rice Creek near Site J
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1987 GROUNDWATER MONITORING PLAN, SCOPE OF WORK

1988 GROUNDWATER MONITORING PLAN, SCOPE OF WORK
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NPDES SAMPLE POINT LOCATIONS

QUARTERLY SURFACE WATER AND NPDES ANALYSIS
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GROUNDWATER QUALITY TRENDS

NPDES SURFACE WATER SAMPLING NUMBER/LETTER CROSS
REFERENCE LIST
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1987 GROUNDWATER MONITORING PLAN,
SCOPE OF WORK
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INSTALLATION RESTORATION PROGRAM

TWIN CITIES ARMY AMMUNITION PLANT

MONITORING-QUARTERLY GROUNDWATER
SCQOPE OF WORK

1. OBJECTIVE.

The objective of this Scope of Work (SOW) is to comduct quarterly
groundwater monitoring consisting of sampling and analysis of groundwater, and
collection of groundwater level measurements from wells located within the
Twin Cities Army Ammunition Plant (TCAAP) vicinity. Sampling and analysis .
shall be conducted in accordance with the '"U.S. Army Toxic & Hazardous
Materials Agency, Installaticn Restoration Program, Quality Assurance Program,
December 1985, Revision 1." All data generated shall be entered into the U.S.
Army Toxic & Hazardous Materials Agency (USATHAMA) Installation Restoration

Data Management System (IRDMS).

2. STATEMENT OF WORK.

All work performed urder this SOW shall be coordinated with USATHAMA and
TCAAP prior to execution.

The technical proponent of this project is USATHAMA located at Aberdeen
Proving Ground (Edgewood Area), Maryland. Technical assistance and evaluation
of the project shall be exercised by USATHAMA through the U.S. Army Armament,
Munitions and Chemical Command, Rock Island, Illinois, and TCAAP.

The contractor shall provide all the appropriate equipment and persomnel
to perform the following services:

a. Project Quality Control (QC) Plan.

A Project QC Plan shall be submitted by the contractor and be approved
by USATHAMA prior to collection of samples for analysis. The Plan shall
conform with requirements of the USATHAMA Installation Restoration Program,
Quality Assurance Program, December 1985, Revision 1 (Appendix 1), hereinafer
known as the Quality Assurance Program. Details for development of the Plan
are provided in Chapter 3.0 of the Quality Assurance Program.

b. Laboratory Certification.

(1) The contractor shall ensure all analytical determinations for
chemical compourds in grourdwater, identified in Table 1, shall be made from
laboratories and methods certified by USATHAMA under the Quality Assurance

Program.

(2) The Quality Assurance Program contains all USATHAMA requirements
for establishing and maintaining laboratory practices to ensure scientific
reliability and compatibility of laboratory data in support of USATHAMA
programs. QC practices performed under this SOW, summarized in Table 2, shall
be in compliance with guidelines of the Quality Assurance Program.
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TABLE 1
GROUNDWATER MONITORING
CHEMICAL AMALYSIS CATEGORIES (CERTIFICATION CLASSES)

CATEGORY 1: GAS CHROMATOGRAPHY/CONDUCTIVITY DETECTOR (CLASS 1B)

CoMPOUTD .. TEST NAME TARGET REPORTING LIMIT (ug/1)
Carbon Tetrachloride cQs 1.0
Chloroform CHCL3 1.0
Methylene Chloride CH2CL2 1.0
1,1,2,2-Tetrachloroechylene TCLEE 2.0
Trichloroethylene TRCLE 1.0
1,1,-Dichloroethane 11DCLE 1.0
1,1,-Dichloroethylene 11DCE 2.0
1,2-Dichloroethane 12DCLE 1.0
1,2-Dichloroethylenes 12DCE 1.0
1,1,1-Trichloroethane 111TCE 2.0
1,1,2-Trichloroethane 112TCE 2.0

CATEGORY 2: FURNACE ATOMIC ABSORPTION (CLASS 1)

COMPOUND TEST NAME TARGET REPORTING LIMIT (ug/1)
Cadmium o) 0.1
Lead PB 1.0
Nickel NI 1.0
Zinc N 0.05

CATEGORY 3: QOLD VAPOR ATOMIC ABSORPTION (CLASS 1)

CMPOND  TESTNAE  TARGET REPORTING LDMIT (ug/l)
Mercury HG C.Z
CATEGORY 4: SPECTROPHUTOMETRY (CLASS 1)

COMPOUND TEST NAME TARGET REPORTING LIMIT (ug/1l)
Cyanide (Total) CYN ; 10.0

CATECORY 5: GAS CHROMATOGRAPHY/ELECTRON CAPTURE (CLASS 1B)

COMPOUND TEST NAME TARGET REPORTING LIMIT (ug/1)
Aroclor 1016 PCBO16 0.05
Aroclor 1248 PCB248 0.05
Aroclor 1254 PCB254 0.05
Aroclor 1260 PCB260 0.05



c. Groundwater Sampling & Analysis.

(1} Groundwater monitoring shall be conducted to determine changes in
spatial extent and magnitude of contamination present at TCAAP amd associated
off-plant monitor wells including wells installed by Honeywell, Inc.
(Honeywell). Results of past chemical sampling and analysis and geohydrologic
data collected under the Installation Restoration Program at TCAAP and
Horeywell investigations were evaluated to determine sampling locatioms,
sampling frequency and chemical compound/element analyses. The monitoring
scheme detailed in this SOW can be modified, only through a contract
modification, when directed by USATHAMA, if contaminant results dictate
changes in sampling locations, sampling frequercy and/or chemical
compound/element analyses.

(2) Groundwater samples shall be collected from well locations listed
in Table 3 for chemical compounds/elements at frequencies as indicated. No
groundwater samples shall be collected during the winter season quarter due to
undesirable weather corditions. However, groundwater level measurements shall
be collected as indicated in paragraph 2.d.

(3) The Minnesota Pollution Control Agency (MPCA) and Honeywell may
plan to split samples during the sampling effort. Federal Cartridge
Corporation shall coordinate the sampling activities of the three parties.

The contractor shall provide sampling services and containers for split
samples, if required. In addition, the contractor shall fill sample container
prepared by MPCA and/or Honeywell for this use, if required. It is estimated
approximately 20 samples per quarter may be split with MPCA and/or Honeywell.

d. Static Groundwater Level Measurements.

Static groundwater level measurements shall be collected from wells
listed in Table 4 for each of the four (4) quarters under this SOW. Quarterly

- measurements shall be collected over a fourteen (14) day consecutive pericd.

The length of riser stick up (well casing above ground level) of each well

shall be measured to the nearest tenth of a foot during the first quarter only
and provided to the Governmment in feet and centimeters. Depth to groundwater
from ground surface in centimeters shall be required in reporting in the IRDMS

per paragraph 2.f.
e. Daily QC/Quality Assurance.

Control Charts and laboratory bench sheets (or copies thereof) for
chemical analyses shall be provided to USATHAMA during each week of analyses
in accordance with the Quality Assurance Program.

f. Data Management.

(1) All chemical analysis and static groundwater level measurements
shall be entered into the IRIMS. Quarterly results shall be entered and
processed into Level 2 of the IRDMS 45 days after the chemical sample or
static groundwater level is collected.
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TABLE 2
CROUNDWATER MONITORING

CALIBRATION AND DAILY QC REQUIREMENTS PER LOT
(Minimum Tested Range - Zero Intercept Calibracion)

USATHAMA CLASS 1 CERTIFIED METHOD

DAILY C (Initial Lot):

Method Blank

Stardard Matrix Spikes, approx 2, 10, 10 CRL*

Initial Calibration Stardards, approx 0, 0.5, 1, 2, 5, 10 TRL*
(beginning of day), 10 TRL (end of day)

Calibration Check Stamdards, approx 10, 10 TRL (begimning and end of
day)

(g ~N W
[}

DAILY QC (Additional Lots):

1 - Method Blank

3 - Standard Matrix Spikes, approx 2, 10, 10 CRL

2 - Daily Calibration Standards, approx 10, 10 TRL (beginning and end of
day)

USATHAMA CLASS 1B CERTIFIED METHOD
DAILY QC (Initial Lot):

1 - Method Blank
1 - Stardard Matrix Spike, approx 10 CRL
5 - Initial Calibration Stardards, approx 0, 0.5, 2, 10 TRL (beginning of
- day), 10 TRL (end of day)
-1 - Calibration Check Stardard, approx 10 TRL (begirnning of day)

DAILY QC (Additional Lots):

1 - Method Blank

1 - Standard Matrix Spike, approx 10 CRL

2 - Daily Calibration Standards, approx 10, 10 TRL (begirning and end of
day) :

* Certified Reporting Limit; Spike level must fall withiﬁ certified range
** Target Reporting Limit; Standards must bracket tested concentration range



SITE A

SITE B

SITE C

SITE D

SITE E

WELL LOCATIONS/SAMPLING & ANALYSIS REQUIREMENTS (1)

WELL ID

01U102
01U103
01U104
01U105
01U108

TABLE 3

GROUNDWATER MONITORING

01uU115 (2)

01U116
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01U119
01U120
03u023

WELL ID
01U034
010035
01U036
01U100
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WELL ID

010045
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010085

WELL ID
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SITE J

SITE K

SITE 129-3

SITE 129-5

SITE 129-15

: v ,

WELL ID

01U050
01U051
01U062
01Us24
01Us25
01US526
01Us27

WELL ID
010602
030013
030075
03uU076
WELL ID

o3uo87
03us21

WELL ID
01U072

03U097
Oo3uiil

WELL ID
030032

WELL ID

03u801
03U803
03U804
03U805
03UB06
03M802
03M805
03806
03L802
03L806
04U802
04U806
PJ#802 (3)
PJ#806 (3)
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NORTHWEST
PETROLEUM

HERBST LAMDFILL

MILLER DUMP

TRIO SOLVENTS

HONEYWELL
(PHASE III)

WELL ID

01L821(2)
01L822(2)
01L823(2)
03u821(2)
03U822(2)
03u824(2)
03L822(2)
04U821(2)

WELL ID

01L811(2)
01L813(2)
01L816(2)
03u811(2)
03L811(2)
03L813(2)

SITE ID

03U831(2)
03u832(2)
03U833(2)
03L832(2)
04U832(2)
SITE ID

409595

409598

409596
409597
191942

SITE ID

03M843(2)
03M348(2)
03L848(2)
03L853(2)
03L854(2)
03L858(2)
04U841(2)
04U843(2)
04UB44(2)
04UB45(2)
04U846(2)
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04U8BL7(2) -- 1 1 1
04U848(2) -- 1 1 1
04U849(2) -- 1 1 1
04U850(2 ) -- 1 1 1
04U851(2) -- 1 1 1
04U852(2) -- 1 1 1
04U855(2) -- 1 1 1
04U856(2) -- 1 1 1
TOTAL SAMPLES/QUARTER 0 99 99 90

TOTAL SAMPLES: 288

(1) The above total number of samples do mot include required quality control
samples as specified in Apperdix 1.

(2) Well planned for completion in calendar year 1987.

(3) For bulk samples, maintain the pump fully within the solidly cased
portion of the well.
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SITE TYPE

WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL

TABLE 4

STATIC GROUNDWATER LEVEL MEASUREMENT

WELL LOCATIONS

UNIT 1

SITE ID

01003
010004
01011
010012
01U022
01U033
010034
01035
01U036
01u037
010038
01U039
01040
01041
010043
01U044
01U045
010046
01047
010048
010050
01051
01U052
010053
010054
01060
010062
010063
01U064
01U065
01067
01072
010085
010098
01U100
01U101
01U102
01U103
010104
01U105
01U106

SITE ID

01U107
01U108
01U109
01U110
Q1Us2s
01U525
01U526
01U527
010601
01U602
01U603
01U604
01U605
01U607
01U608
01U609
01U611
01u612
01U613
o1u615
01U616
o1u617

010618
010619 -

01U620
010621
01U622
01U623
oLlu631
01U632
01U634
01U635
01U636
01U638
01U639
01U640
01U642
o1u652
01U666
01U667
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SITE TYPE

WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL

UNIT 1

SITE ID

01U668
01U803
01U805
01U806
01U807
010808
01L811
01L813
01L816
01L821
011822
011823
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SITE TYPE

WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL

WELL
WELL

UNIT 3 (UPPER)

SITE ID

03W001
03u002
03003
030004
03U005
030006
03U007
031008
03U009
03W010
03Ww11
03012
03U013
0314
03015
030016
030017
03u018
03w019
03w020
03uo21
o3wo22
030023
03024
Q3U025
03w026
03w027
03w028
030029
030030
03u031
03032
03W075
03076
03W077
03W078
03079
03w082
031083
030084
030087
03u088
03U089
03U09%0
03092

SITE TYPE

WELL
WELL
WELL

SITE ID

03093
03U09%
03u0%6
030097
030099
03U111
03U112
03U113
03U114
03U301
03us21
03U528
03U647
03U648
03U658
03U659
03uU671
03U672
03U673
03u674
03u801
03U803
03U804
03U805
03UB06

- 03811

03u821
03u822
03u824
03u831
03u832
03u833
109UH
117UH
118UH



UNIT 3 (MIDDLE)
SITE TYPE SITE ID
WELL 03M001
WELL 03002
WELL 03M003
WELL 03004
WELL 03M007
WELL 03M010
WELL 03M012
WELL 03M013
WELL 03M017
WELL 034020
WELL 03M505
WELL 03M509
WELL 03M802
WELL 03M806
WELL 03M843
WELL 03M848
UNIT 3 (LOWER)

SITE ID

03L001

03L002

031003

03L004

03L005

03L007

03L010

03L012

031013

03L014

031017

03L018

031020

031021

031027

031028

03L029

031077

031078

031079

SITE ID

031080
031081
03L086
031091
03L113
03L522
03L523
03L673
03L802
03L806
o3Ls11
03L813
03L822
03L832
031848
03L853
03L854
03L858
118LH



SITE TYPE

WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL

WIT &4

SITE ID
04U001

04003
04U007
04012
040020
04U027
04U510
04U673
04U802
04U806
04U821
040832
04UB41
041843

04U845
04846
04UB47

04U849
04U850
04UB51
04U852
04855
04U8356

.118PD

PRAIRIE DU CHIEN/JORDAN

SITE ID

PJ#003
PJ#027
PJ#074
PJ#501
PJ#502
PJ#503
PJ#506
PJ#507
PJ#508
PJ#802
PJ#806
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(2) Procedures, equipment, and requirements for conducting daca
management requiremencs of the SOW are provided in the Installation
Restoration Program, Daca Management System Requirements (Appendix 2).

g. Monitor Well Protective Casing Rermumbering.

All protective casings of on-plant monitor wells shall be inspected,
repainted with orange paint after proper metal surface preparation, ard
rerumbered according to the "Installation Restoration Program Twin Cities Army
Ammunition Plant Data Management System Well/Bore Inventory" (Apperdix 3).

The WELL ID shall be stenciled on the side of each protective casing (paint)

in a neat fashion with a contrasting color (white) to facilitate easy

;dentificacion. Painting on the casings shall have a minimum expected life of
years.

3. SCHEDULE.

Chemical sampling and/or static groundwater level measurements shall be
collected on a quarterly basis as detailed in the SOW. Federal Cartridge
Corporation shall schedule the sampling activity in concert with the MPCA anrd
Honeywell.

4. METHOD OF PAYMENT.

Payment of this effort (quarterly) shall be contingent on completion of
all data entry and all data acceptance into Level 2 of the USATHAMA IRIMS.
Payment will be authorized quarterly only after acceptance of all water level
and chemical analytical data into Level 2 of the USATHAMA IRDMS.

The Government reserves the option to require additional quarterly
sampling and analysis of groundwater and surface water samples as directed by
USATHAMA only. The contractor shall complete the "Additional Sampling and
Analysis Option" section in the attached cost proposal. .-

5. OOST PROPCSAL.

The contractor shall complete the attached cost proposal and provide to
USATHAMA. Award of this SOW is contingent upon USATHAMA and AMCCOM (RI)
approval.
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APPENDIX B

1988 GROUNDWATER MONITORING PLAN,
SCOPE OF WORK



INSTALLATION RESTORATION PROGRAM
TWIN CITIES ARMY AMMUNITION PLANT
MONITORING-QUARTERLY GROUNDWATER AND SURFACE WATER
STATEMENT OF WORK

[. O0BJECTIVE: The objective of this statement of work (SOW) is to conduct
quarterly groundwater and surface water monitoring consisting of sampling and
analysis of groundwater and surface water, and collection of groundwater level
measurements from wells located within the Twin Cities Army Ammunition Plant
(TCAAP) vicinity. Sampling and analysis shall be conducted in accordance with the
“U.S. Army Toxic and Hazardous Materials Agency, Installation Restoration Program,
Quality Assurance Program, December 1985, Revision 2." All data generated shall
be entered into the U.S. Army Toxic and Hazardous Materials Agency (USATHAMA),
Installation Restoration Data Management System (IRDMS). .

IT. STATEMENT OF WORK:

A1l work performed under this SOW shall be coordinated with USATHAMA and
TCAAP prior to execution.

The technical propanent of this project USATHAMA located at Aberdeen Proving
Ground (Edgewood Area), Maryland. Technical assistance and evaluation of the
project shall be exercised by USATHAMA through the U.S. Army Armament, Munitions
and Chemical Command, Rock Island, Illinois, and TCAAP.

The contractor shall provide all the appropriate equipment and persannel to
perform the following services:

a. Project Quality Control (QC) Plan.

A Project QC Plan shall be submitted by the contractor and be approved by
USATHAMA prior to collection of samples for analysis. The Plan shall conform with
requirements of the Installation Restnration Program, Twin Cities Army Ammunition
Plant, Remedial Investigation/Feasibility Study, Quality Assurance Project Plan
(QAPP) (available from TCAAP) and the USATHAMA Installation Restoration Program,
Quality Assurance Program, December 1985, Revision 2 (Appendix 1), hereinafter
known as the Quality Assurance Program (QAP). Details for development of the QC
Plan are provided in Chapter 3.0 of the QAP.

b. Laboratory Certification.

(1) The contractor shall ensure all analytical determinations for
chemical compounds in groundwater, identified in Table 1, shall be made from
laboratories and methods certified by USATHAMA under the QAP.

(2) The QAPP and QAP contain all USATHAMA requirements for establishing
and maintaining laboratory practices to ensure scientific reliability and
compatibility of laboratory data in support of USATHAMA programs. QC practices
performed under this SOW, shall be in compliance with guidelines of the QAPP and

QAP.
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c. Groundwater Sampling & Analysis.

(1) Groundwater monitoring shall be conducted to determine changes in
spatial extent and magnitude of contamination present at TCAAP and associated
wells installed by Honeywell, Inc., (Honeywell). Results of past chemical
sampling and analysis and geohydro1og1c data collected under the Installation
Restoration Program at TCAAP and Honeywell investigations were evaluated to
determine sampling locations, sampling frequency and chemical compound/element
analyses. The monitoring scheme detailed in this SOW can be modified, only
through a contract modification, when directed by USATHAMA, if contaminant results
dictate changes in sampling locations, sampling frequency and/or chemical
compound/element analyses.

(2) Groundwater samples shall be collected from well locations listed
in Table 2 for chemical compounds/elements at frequencies as indicated. No
groundwater samples shall be collected during the winter season quarter due to
undesirable weather conditions. However, groundwater level measurements shall be
collected as indicated in paragraph 2e.

(3) The Minnesota Pollution Control Agency (MPCA) and Honeywell may
plan to split samples during the sampling effort, Federal Cartridge Corporation
shall coordinate the sampling activities of the three parties. The contractor
shall provide sampling services and containers for split samples, if required. In
addition, the contractor shall fill sample containers prepared by MPCA and/or
Honeywell for this use, if required. It is estimated approximately 20 samples per
quarter may be split with MPCA and/or Honeywell.

d. Surface Water Sampling & Analysis.

(1) Surface water samples shall be collected from well locations listed

in Table 3 for chemical compounds/elements at frequencies as indicated. No
surface water samples shall be co]lectnd dur1ng the winter season quarter due to

: undes1rab1e weather conditions.

(2) The Minnesota Pollut1on Contro1 Agency (MPCA) and Honeywe11 may plan
to split samples during the sampling effort. Federal Cartridge Corporation shall
coordinate the sampling activities of the three parties. The contractor shall
provide sampling services and containers for split samples, if required. In
addition, the contractor shall fill sample containers prepared by MPCA and/or
Honeywell for this use, if required. It is estimated approximately 5 samples per
quarter may be split with MPCA and/or Honeywell.

e. Static Groundwater Level Measurements.

Static groundwater level measurements shall be collected from wells listed
in Table 4 for each of the four (4) quarters under this SOW. Quarterly
measurements shall be collected gver a fourteen (14) day consecutive period. The
length of riser stick up (well casing above ground level) of each well shall be
measures to the nearest tenth of a foot during the first quarter anly and provided
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to the Government in feet and centimeters. Depth to groundwater from ground
surface in centimeters shall be required in reporting in the IRDMS per paragraph

2g.
f. Daily QC/Quality Assurance.

Control Charts and laboratory bench sheets (or copies thereof) for
chemical analyses shall be provided to USATHAMA during each week of analyses in
accordance with the QAPP and QAP.

g. Data Management.

(1) A1l chemical analysis and static groundwater level measurements
shall be entered into the IRDMS. Quarterly results shall be entered and processed
into Level 2 of the IRDMS not later than 45 days after the chemical sample or
static groundwater level is collected.

(2) Procedures, equipment, and requirements for conducting data
management requirements of the SOW are provided in the Installation Restoration
Program, Data Management System Requirements (Appendix 2).

h. Reporting.

(1) Quarterly Monitoring Reports shall be submitted to USATHAMA at least
twenty-one (21) days prior to the next quarterly sampling. The reports shall
include:

(a) Table 1isting water level measurements with IRDMS Site ID
Number and Minnesota Unique Number for each aquifer for the three (3) month
quarter.

(b) Laboratory reporting sheets for chemical sampling and ana1ysi§.
(c) Sample dates and times. . v
(d) Discussion of any problems encountered.

(e) Table listing of samples with IROMS Site ID Number and
Minnesota Unique Number exceeding criteria listed in Table 5 and their
concentrations from the previous quarterly sampling.

Computer software will be available from the Government to generate
tabular 1istings for water level measurements and chemical analysis reporting.

(2) Annual Monitoring Reports shall be submitted to USATHAMA by 15
January of each year documenting the results of all monitoring conducted during
the previous year (calendar). The report shall include the following information

for each aquifer monitored:



(a) Tables listing all water level measurements and chemical
analyses with IROMS Site ID Number and Minnesota Unique Number for the previous
calendar year.

(b) A water level contour map for each aquifer, for each measuring
period with elevations (MSL) labeled at each well (maps at a scale of 1:12,000).

(c) A water chemistry isoconcentration map for each aquifer, for
each sampling event with concentrations of total YOC's, metals and radionuclides.
Individual concentrations should be labeled by the location of each well
(Togrithmic contour intervals for YOC's at same scale as item b).

(d) A discussion of the groundwater quality and water level
monitoring results with respect to those criteria listed in Table 5. A table
listing those wells which exceed the criteria and their concentrations for each
sampling event should be generated and supplied with the discussion. Annual
hydrographs illustrating water levels vs. time shall also be prepared and
presented for selected wells.

(e) A table listing those surface water samples which exceeded the
criteria listed in Table 6 and their concentrations for each sampling event.

(f) A proposal of any monitoring modifications.

III. SCHEDULE: Chemical sampling and/or static groundwater level measurements
shall be collected on a quarterly basis as detailed in the SOM. Federal Cartridge
Corporation shall schedule the sampling activity in concert with the MPCA and
Honeywell.

IV. METHOD OF PAYMENT:

Payment of this effort (quarterly) shall be contingent on completion of -
all data entry and all data acceptance into Level 2 of the USATHAMA IRDMS.
Payment will be authorized quarterly only after acceptance of all water level and.
chemical analytical data into Level 2 of the USATHAMA IRDMS. ‘

The Government reserves the option to require additional quarterly
sampling and analysis of groundwater and surface water samples as directed by
USATHAMA only. The contractor shall complete the "Additional Sampling and
Analysis Option" section in the attached cost proposal.

Y. COST PROPOSAL:

The contractor shall complete the attached cost proposal and provide to
USATHAMA. Award of this SOW is contingent upon USATHAMA and AHCCOM (RI) approval.
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TABLE 1. CHEMICAL ANALYSIS CATEGORIES (CERTIFICATION CLASSES)

CATEGORY 1: GAS CHROMATOGRAPHY/CONDUCTIVITY DETECTOR (EPA METHOD 601 TYPE)
USATHAMA CLASS 1

COMPOUND TEST NAME TARGET REPORTING LIMIT (TRL) TESTED RANGE
WATER (ug/1) SOIL (ug/g)
Chloroform CHCL3 1 N/R 0 - 50 TRL
Vinyl Chloride C2H3CL 1 N/R 0 - 50 TRL
Tetrachloroethylene TCLEE 2 N/R 0 - 50 TRL
Trichloroethylene - TRCLE 1 N/R 0 - 50 TRL
1,1-Dichloroethylene 11DCE 2 N/R 0 - 50 TRL
1,1,1-Trichloroethane 111TCE 2 N/R 0 - 50 TRL
1,1,2-Trichloroethane 112TCE 2 N/R 0 - 50 TRL
1,2-Dichloroethylenes 120CE 1 N/R 0 - 50 TRL
1,2-Dichloroethane 120CLE 1 N/R 0 - 50 TRL
1,2-Dichloropropane 120CLP 2 N/R 0 - 50 TRL

CATEGORY 2: FURNACE ATOMIC ABSORPTION (EPA METHOD 2__.2 TYPE)
USATHAMA CLASS 1

COMPQUND TEST NAME TARGET REPORTING LIMIT (TRL) TESTED RANGE
WATER (ug/1) *SOIL (ug/g)
Arsenic AS 5 N/R 0 - 20 TRL
Barium BA 10 - N/R 0 - 20 TRL
Cadmium cD 0.5 N/R 0 - 20 TRL
Chromium CR 5 N/R 0 - 20 TRL
Nickel NI 5 N/R -0 - 10 TRL
Lead P8 2 N/R 0 - 20 TRL

o Oiréct Aspiration Atomic Absarptioh may be substituted for the Furnace Technique. .

CATEGORY 3: COLD VAPOR ATOMIC ABSORPTION (EPA METHOD 245 TYPE)
USATHAMA CLASS 1

COMPQUND TEST NAME TARGET REPORTING LIMIT (TRL) TESTED RANGE
WATER (ug/1) SOIL (ug/g)
Mercury HG 0.2 N/R 0 - 50 TRL
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TABLE 1. CHEMICAL ANALYSIS CATEGORIES (CERTIFICATION CLASSES) (Cont)

CATEGORY 4: SPECTROPHOTOMETRY/COLORIMETRY (EPA METHOD SERIES 300 TYPE)
USATHAMA CLASS 1

COMPOUND TEST NAME TARGET REPORTING LIMIT (TRL) TESTED RANGE
WATER (ug/1) SOIL (ug/g)
Cyanide CYN 5 N/R 0 - 50 TRL

CATEGORY 5: GAS CHROMATOGRAPHY/ELECTRON CAPTURE (EPA METHOD 608 TYPE)
, USATHAMA CLASS 1

COMPQUND TEST NAME TARGET REPORTING LIMIT (TRL) TESTED RANGE
WATER (ug/1) SOIL (ug/g)

Aroclor 1016 PCBO16 0.05 N/R 0 - 10 TRL
Aroclor 1242 PCB242 0.05 N/R 0 - 10 TRL
Aroclor 1248 PCB248 0.05 N/R 0 - 10 TRL
Aroclor 1254 PCB254 0.09 N/R 0 - 10 TRL
Aroclor 1260 PCB260 0.05 N/R 0 - 10 TRL
Dibutylchlcorendate DBUCLE 0.1 N/R 0 - 10 TRL
CATEGQRY 6: GAS CHROMATOGRAPHY/MASS SPECTROMETRY (EPA METHOD 625 TYPE)

(EXTRACTABLE - ORGANICS) USATHAMA CLASS 1A

COMPOUND TEST NAME TARGET REPORTING LIMIT (TRL) TESTED RANGE

WATER (ug/1) SOIL (ug/q)

Nitrobenzene-d5s NBDS 2 N/R 0 - 50 TRL
Phenol-dé6 PHENDG6 5 N/R 0 - 50 TRL
Terphenyl-d14 TRPD14 2 N/R 0 - 50 TRL
2-Fluarobiphenyl - : 2FBP .2 ‘N/R. 0. - 50 TRL-
‘2-Fluorophenol - : 2FP 5 ‘N/R 0.~ 50 TRL
2,4,6-Tribromophenol 2467BP 5 N/R 0 - 50 TRL

Environmental samples requiring Category 6 analysis shall require reporting of
compounds other than those found in Table 14 for identification and concentration when
detected above 5 ug/1 for the groundwater/surface water matrix and 5 ug/g for the

soil/sediment matrix.

CATEGORY 7: GAS CHROMATOGRAPHY/PHOTOIONIZATION (EPA METHOD 602 TYPE)
USATHAMA CLASS 1

COMPOUND TEST NAME TARGET REPORTING LIMIT (TRL) TESTED RANGE
WATER (ug/1) SoIL (ug/q)

Benzene C6He 0.5 N/R 0 - 50 TRL

Toluene MEC6HS 1 N/R 0 - 50 TRL

Total Xylenes Txylen 3 N/R 0 - 50 TRL
2
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TABLE 1. CHEMICAL ANALYSIS CATEGORIES (CERTIFICATION CLASSES) (Cant)

CATEGORY 8: RADIONUCLIDES
USATHAMA CERTIFICATION NOT REQUIRED

COMPOUND TEST NAME TARGET REPORTING LIMIT (TRL) TESTED RANGE
WATER (pCi/1) SOIL (pCi/g)
Cessium 137 - Cs137 1 N/R -
Cobalt 60 . €060 1 N/R -
Gross Alpha ALPHAG 1 N/R -
Gross Beta BETAG 1 N/R -
Gamma Scan GAMMAS 1 N/R - --
Uranium 234 U234 1 N/R --
Uranium 238 U238 1 N/R -

Radionuclides analysis shall be conducted in the following manner: Sample analysis
will initially consist of a gross alpha and gross beta analysis. When the alpha
analysis exceeds 15 pCi/1 and/or beta analysis exceeds 50 piC/1 for the
surface/groundwater matrix, a gamma scan will be conducted in order to identify
contributing isotopes including as a minimum the isotopes listed.

CATEGORY 9: DIRECT ASPIRATION ATOMIC ABSORPTION (EPA METHOD 2__.1 TYPE)
USATHAMA CLASS 1

COMPOUND TEST NAME TARGET REPORTING LIMIT (TRL) TESTED RANGE

WATER (ug/1) SOIL (ug/qg) -
Zinc N 50 N/R 0 - 20 TRL
N/R = Not required. A

To be determined.



TABLE 2

INSTALLATION RESTORATION PROGRAN
TWIN CITIES ARMY AMIMMUNITION PLANT '
OUARTERLY BROUNDWATER CHEMICAL MONITORING

S8ITE WELL ID MNINNESOTA » OTK | QTR 2 QTR 3 aQrrR 4
A 01022 234201 -~ 112 7 t : .
01037 234207 - 112 7 1 : )
oluo3a 234208 -—= 1 12 7 ] t ;
01U039 234209 -— 112 7 I :
01U040 234210 -—— 112 ? t t :
o1U04} 2342418 -—— 1§ 2 7 ! t
01uoa3 234239 “-—- 1t 2 7 ' !
01087 234243 ~—- 11 2 7 : !
oiul00 236497 -——~ 182 ? ! H
oluto2 236499 L | t 12 7 t |
o1u4103 236300 . 112 7 ! .
o1Ul04 236301 B | 12 7 !
ou103 2346302 - 12 7 t
oi1us07 2346504 -}t 2 7 t t s
oi1u100 236503 me-— 12 4 7 () ]
01U109 234504 - 13 2 ? ! f
oiutio 234507 =’ 3} 2 ? t !
o g 427414 -—— 12 4 ? (Y [ 4
LITVTRYS 427412 w—— } 32 4 ? 1 i 4
oy 427433 “-—— 112 4 7 1 $ 4
otuL8 427414 == 112 4 7 1 (I 4 .
o1us19 427413 == 112 A 7 TR ] a
o120 427410 -~ b 32 4 7 [ i 4
o112 (1) -~ 12 4 7 (Y i « &
otI2e (1) -~ 1 1 2 4 7 1 1 4
OLUI27 (1) -—— L2 & ? ) ] 4
o3uvL Y 234138 _ ] ' H
03022 - 112 ? | :
o3u0Ly e 112 ? t
- \ ! i
® o1Uo3e 234204 -~} 112 7 t
01U033 -3 [ 7 H
01U03s 234206 -~} t L2 ? H
01U100 236497 -—— ] 12 7 !
o1ui01 236498 —— 12 7 t
oIuUs22 (1) -—— 132 7 [ [ ,
1 ! :
c o1U043 234213 -—— ) 112 79
01U083 234479 - 142 79 IS
031024 -—— 132 7 t
03U025 - 112 79 1t
03u031 -—= 12 7 H
o3uoay 236478 .-—— 112 7 t
t ' t
[ o3u018 234174 el | t12 4 7 t .
03U093 236469 e | 112 4 7 t
03U0%6 236491 -— ! 112 4 7 1
03109} 236047 A | 112 4 7 :
t t '
E o3u01S 234166 - 1 32 4 7 [ T H
)
a5 P
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TABLE 2
{(continued)

INSTALLATION RESTORATION PROGRAM
THIN CITIES ARMY AMMUNITION PLANT
QUARTERLY GROUNDWATER CHEMICAL MONITORING

SITE WELL ID NINNESOTA # QTR | QTR 2 0TR 3 OTR 4
o3uca8 234482 —— 112 4 7 1 S| A
o3uoay 238483 —-—~ 112 4 7 b i &
03uU704 -— 112 4 7 14 i1

] [ i
F 031024 ~— 112 4 7 1 11 7
03u090 236403 - 112 4 7 (R [ 7
03U092 236487 -~ 112 4 7 : 1 7
o3u112 236310 ~——— 132 4 7 11 11 7
o3uL13 -~ 112 a 7 ) T 7
o3uiie ——— 112 4 7 1 1ot 7
o3uI21 (1) - 112 4 7 11 TR 7
o018 233749 -——— 112 4 7 ! (Y 7
o3L113 2346080 ——— 112 4 ? [ N 7 *
t | t
e o3u0s4 234163 ——— t 12 7 :
o3uo19 234472 L | t12 7 t
ONW20 234173 ——— i 112 ? H
03U094 2346064 -~ 112 4 7 :
© 030020 234174 -~ 12 7 $
031014 233748 ——— 1y 2 7 :
03,020 234173 L | f 12 ? :
04U020 234197 —— 112 7 H
PINO74 -~ 12 ? $
PIN300 2046739 ——— t 12 ? :
t ' t
H 01040 234233 -—— 112 ? [ i
oluo9a 234494 ——— 112 7 ] i
03U003 234148 -—— 11 2 7 ' )
03099 236494 -—— 12 ? [ ] Iy
03N00S (1) e 1 2 ? [ 1
' [ H
] 031003 2344142 Rl | L2 7 1
03U004 - 12 7 '
030027 ——— 1} P12 7 !
03u028 -— 112 7 !
03U029 -——— 1 12 7 1
03L030 — 1t 2 7 '
03078 236073 -— 1L 2 7 1
03U079 234072 ——— 112 7 '
o03U671 ——— 112 ? t
03003 234143 - f 12 7 :
03M004 234146 — 112 7 !
031003 234144 -—— 1y 2 7 '
03L004 234147 -—— 112 7 1
03L078 2346074 -—— 112 7 !
03L079 -—=" 112 7 t
t t '
3 o1U030 -—~ 12 7 11 t 1
o1u031 234222 -—— 112 7 11 t
01U053 -—— 1 112 79 i

-
>
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TABLE 2
{continued)

INGTALLATION RESTDRATION PROGRAM
TWIN CIVIES ARMY AMMUNITION PLANY
QUARTERLY GROUNDWATER CMEMICAL MONITORING

SITE WELL ID MINNESOTA & QTR 1 QTR 2 QYR 3 OTR 4
011034 -——= 112 79 1
01U0s2 234237 -~ 311 2 7 1t Y
oluL30 -——— i1 t 12 79 [
o131 - 11 1 12 79 1
o1u132 -—- 112 79 i1
01U324 —— 112 7 it 11
o1us2s —— 12 7 1 i
o1Us2s - 1 2 7 (Y i
o1us27 - 1t 2 7 i1 1t

s ' :

K otuL28 (1) - 44 2 79 112 79 ¢ 79
01U401 -} 112 79 1
01U402 -~ 112 79 4
01UA03 -— 112 79 1
01Us04 -—— 112 79
01603 .-} 112 79 1
ot1us1? - 112 79 1

Y TYYVSY:] — t 112 79
olue19 ~a— 112 79
01Us22 194703 | 12 79
o3u073 234078 .- t 12 79 1
03U074 235077 ~— t 12 79 1

1 ] H

129- 3 o3uoa? 236400 -— 112 7 t 1 t1 2 'S

o3ua2y —— t 32 ? L I 112
' ' 1

129- 3 01U072 -~ 112 4 7 t '
o397 234493 == 112 4 ’ i1 N IS
o3ull} 236308 —— . 112 4 7 t 1
O31429 (1) -——- 1312 a4 ? i 1

o ] ]

129-13  03L032 —— it 2 7 (B 1

o324 (1) - 112 7 1 i
i t t

BKBRD  O3U007 2341%0 -—— ' 11

NELLS O3uwoo8 234153 ——— ' it
03U009 234154 -—= ) i H
031030 234193 ~—— i 1
030012 234139 -— ' 1
03L007 234132 -—— i 11
o3Lol0 234157 e | ' it
031012 234161 ——— ' [
04U007 234193 -— t o
04U012 2341964 w0 ' H
04us10 231742 ~—— t i

i t ' 1
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TABLE 3

INETAL &TITM RESTORATIOMN PROGRAM
TTHIN CITIES &MY AmmuNITION PLANT
SURFOLE WARTER QuAL IxY-CHE”-CQL MOMITORIMG

ARZA SITE T/PS SITS ID  AMALYTICAL CATESORIES
iTE & mT SUCSO 1

W w

i

DTEH Swosz 1

. SkOSe 1
MT SLIDS 6 1

=

._‘

m

n

K4

-
U

SITE C STRM SLIN2? 1 2
51T T —_— —_—
78 E - -
SITE F — —
iT= @ Lest EREET 12 3
TTE M STRM SU4R 12 2
2TCH SWIEE 1 2=
CRB SLCE3 t 232 8
SWAE 123 33
=TiTE T 3L 23 = 5 5
R TRy ] 9
GITE ¢+ SRR QLIneEs + ™ =
.
ITT {2¢=- 2 — - .
ITE 129~ S - -
E”:- 1?0-1=. f.;,’ :i:\*r‘, l\ E - &
TRT CRECH CREk SUIE 1z <
NREIEN LS E _ANE 3334 1 2 <



T ave Vg s gmdn v

TABLE 4

INSTALLATION RESTORATION PROGRAM
TWIN CITIES ARMY AMMUNITION PLANT
QUARTERLY GROUNDWATER LEVEL MEASUREMENTS

WELL ID WELL ID MINNESOTA # QTR 1 QTR 2 QTR 3 QTR 4
o1L811 o1L811 % x X b
o1L313 Q1LB81L3 ® *® X X
o1L816 o1L814 X X % X
o1L821 oiLezl X x X X
o1L822 o822 X X . X X
01LB827 01LB2T x x X X
01U0O0Z ClUNO3 X x X »
QLUGO4 QLuo04 234198 ® % » X
oluolt QlUoLl 234199 ® ® % ®
QilUoiz QLUOLZ 234200 ® ® X ™
OLUOzZ2 QLUo22 234201 »® X ? 4
OQLUOZE QIUOZTE 2742072 3 b “ b
OLUOZ4 QlUOZ4 234204 X 3 ® Py
OLUOIS OLUDZES ® X ® ®
CGLUOZS QLUOIS 234208 b ® b P
O1LUOZ7 QlUOZ=7 234207 % ® R P
QLyOze O1UDZ3 274208 x b % %
0LUOzZY OLUOIe 234209 X ® ® X
Q1LU040 Q1LUQ40 234210 % % % ¥
Q1U041 (O BREIRT: B 234211 ® % X %
o1U04Z 01U047= o b »® X »
oL1u04s ol1uU04s 234212 X x X X
QLUC4s oLuO4ssS 234215 X x % %
C1Ud44s QlUO4ks 234216 R X R X
Q1UQ47 QLUO47 234217 ® b3 % %
Qo1uon4s 01U043 X X % X
0LUOGS0 OLUGSO X X % 3
01U0S QLU0sSe i 234222 X , X % X
o1u0s2 oyosz 234223 % ST % %
O1UOSS O1UONS3 X % X X
o1uU03S4 QLUOS4 X »® X x
01UCs0 o1UOs0 234238 *® b X X
Q1LUOS2 QLUGS2 234237 X b % %
O1UQ&: QlU0sT 234239 X X ® »
01U0Q&4 01U0s4d 234230 b3 % X ®
010065 01U0&S 234241 X X X %
Q1UQ67 oLys7 - 234243 X x X x
QLuU0O72 oLlun72 x ® X X
o1u08s 01UQ8S 2346479 X 3 ® »
oLluo098 o1U098 236494 % ® X X
Q1ULQ0 01ULl00 236497 b ® Y *
OlU101 01UL101 2346498 X x % X
O1UL02 Q1LU102 2346499 ® ® X X
CLluULOz QLULOZ 234500 X X % X
QLUL0Q4 Q1ULO4 234501 3 b ® X
OLULOE QU108 236502 X » X %
O1ULQS QLULOS 234303 X b % b
QLULDT QLUJLGT ATHS0S » ® ¢ $
O1yL103 O1U103 2T630S b b 3

Qlutloe 236306 P b % X

QLULOw



el

-¥.

L\ N [

4

g __J
P !

g — -

R SRR

T R

TABLE 4

(continued)

INSTALLATION RESTORATION PROGRAM

TWIN CITIES ARMY AMMUNITION PLANT

QUARTERLY GROUMDWATER LEVEL MEASUREMENTS

WELL ID WELL ID MINNESOTA # GTR 1 aTr 2 QTR 3 TR 4
o1U110 o1U1L10 236507 % X X X
01UL1LS Q1U11S 427411 X X X %
o1ULLs oiuUlL1é 427412 X X X X
oiuL17 o1u117 427413 ® x X P
o1u118 otutLis 427414 X X X P
otultLe o1u119 427415 %X X b X
o1U120 o1tyL20 427410 X X X R
O1UL22 (1) 01uUL122 (1) X X % x
O1UL12S (1) 01U12% (1) ® X X X
01UL246 (1) QLUL25 (1) x ® X s
O1U127 (1 QLlU127 (1) X ¥ bl by
OLULZ28 (1) oOotuL2s (1) % X ® X
O1U1ZO (1) QLULZG (1) » X M b
OlULz=1r (D) OLULIL (1) 3 ® X ¥
QIUL=Z (1) OLULZ2 (1) 3 % % #
olus24 0LUS24 ® % % %
01US2S QLUSZS X X X %
olusz Q1U328 ® X % P
o1uS2; oO1usSz7 ® ® % Y
QLUS=E7 QLuUz3I7 ® X X ®
oiluUs01 01U&0!L » X X X
Q1uU&0N2 Q1Us02 ® X % ®
(o} NPT I O1Us03 ® X % %
01Us04 01Uk 4 ® 2 % 3
Q1605 Q1Us0S 3t Y % b
QO1lUs07 0l1Us607 *® x » ®
o1Us08 QL1Ub08 b3 X X X
o1Usk0? 01Us02 ® P X b
Oilustl OLuUst L e S v X X
otusL2 oLuUs12 194738 % % X ®
O1Us13 O1UbLE 194759 % % b X
o1uUé1S 01Us15 194760 % X b x
O1Ub1é O1Us1é 194761 X X ® X
o1U617 01Us17 194770 X by X »
oiusts o1us1R 194771 ® ® X Y
o1Us19 QLlUs1? 194772 % X X X
o1Us20 QiluUs20 194701 X X x X
o1Us21 o1Us21 194702 X X x x
o1ue22 o1uUs22 194703 X X X X
01U&23 01U623 194704 x x x »
01Ué24A O1Us244 x X X X
o1uUs24E ClUbé24E X x X x
01Us24C 01U&24C ® ® X X
O1lU&243D O1U&24D X ® x ®
0l1Us25A 01UK2EH x X X X
O1UL2SE T 01USs2Y ® x X X
QluUs2sSC 01Us2S % Y X X
01Ue2SD 01U&2Sh % ® X ®
N1Us25A O1UA2ER X b % M
OLU&25E QLUSZSE X X X M



TABLE 4
(continued)

INSTALLATION RESTORATION FROGRAM
TWIM CITIES ARMY AMMUNITION PLANT
QUARTERLY GROUNDWATER LEVEL MEASUREMENTS

WELL ID WELL ID MINNESOTA # QTR 3 QTR
o1Us26C 01U&26C x x X

01Us26D 01U&26D X X X

01Us27A 01UL27A b3 X ®
OlULZ7E Q1U&LZ7E X x X

O1U&27C 01uUs27C x X ®
01U&27D QiUs27D X X X ®
o1u628A 01U&L28A x X X ®
01UL28HE 01U&L28H b X X X
O1U&Z38C . Q1UKZ8C ® Y » ®
01116280 O1U&2ED X b ® X
QLIUL71 OLUs31 % » b ®
QLU&=2 OLUAZZ b X ¥ X
G1UsI4 Q1U&Z4 < x ® M
QLUsZES O1UAZS < % R x
01UsZs QLULTE % X ® b

01U&Z8 01U&ZES X ® ® X
O1UsZ7 Q1U&37 b3 % * X
o1U&40 01Us40 X % ® ®
O1Us42 o1uUs4z % ® b X
01Us3S2 01U&S2 X X Y] %
01Uk&é 01UsS4E X 3 X 2
01UsSE7 01U&47 X by % X
Q1Us68 QOluUssE x X » ]
O1Us7S OLU&7S X ® ® X
01U303 O1LUBOZ= X b3 % 3

o1u8o0s - Q1uU80ns X x R ~
- Q1Ug80s | . 01U30s | X X ® ®
01Us07 01uUBO7 X L% ® X
0Lus0s 01uUsC3 X T »® W
oLusL= o1us1= X ® X ®
oZUQOL Q3U0O1 234135 X x x X
QIU0O2 03U002 234139 X % X x
QIUOOZ Q3IUOOZ 234142 % b % ®
Q3U004 03U004 X X » X
Q3U0QS 03U00S 234148 X x x by
o3U00s 03U00s& 234149 X x b b
o3uUQO7 o3UNO7 234150 x X X ®
o3uU008 o3uU0o8 234153 X x X X
0o3U009 o3U009 234154 X 3 x b
o3uUo01L0 o3JuU010 234155 X x X X
Q3UQL L o3uon1l 234158 X X X X
o3uUNL2 oZuo12 234139 X X b3 ®
Q3U0L= . O3U0LE 234162 X ® x x
QIUGLS o3uoLa 2331465 X ¥ ® %
QIUC1LS Q3U01S 234166 X X x ®
QIUD LS OIUDLS 233167 X X % Y
QIUGLT OTUOLT 234148 ® x H "
QIUGLS oIunia 234171 X ® ® 3
OIUNLe QIUOL? 234172 x ® ¢ b




WELL 1ID
oZUO20
oZU0nZ1
oZu022
o3U02>
QZU0O24
o3U02S
Q3U026
o3U027
o3uoz8
oZU029
QIUOZG
QZIJO=L
OIUOI2
QIUOT7S
QOIUO74
QZIUD77
oOIUG72
QIU079
Q3UO32
Q3IU0O8=
o3u084a
o3Iuo87
QIU083
oIu08s?
QIUOROC
OIUNIZ
o3UO=
03U094
03U0& -
OZUOS7
03U099
o3U111
o3uUL12
OZU11Z=
0o3ULLs
o3ULZ1
o3U1Z4
o3uU129
o3UT01
o3uUs21
o3us2
Q3U&47
Q3Us43
03Us3SSE
Q3UsS?
QAJULT L
IU&72
QIU&TT
Q3UL&T
0IU&TS

TABLE 4
(continued)

INSTALLATION RESTORATION FROGRAM
TWIN CITIES ARMY AMMUNITION PLANT
QUARTERLY GROUNDWATER LEVEL MEASUREMENTS

WELL ID MINNESOTA # QTR 1 QTR 2 QTR 3 GTR 4
QIUQZ0 234173 % b3 X %
O3JUO21 2341746 X X % X
o3uUN22 % X x ®
O3UO2= x X 3 ®
QIUO24 X ® » ®
O3UOZS x x X X
Q3U026 X X X X
o3un27 X X X X
Q3U028 b b %® S
0ZIUO2T X X ® ®
QIIOZ0 by by X b
Q3UOZEL ® X X ;
QIUGI2 b »® » M
OIUOT7S 236078 X X Y X
QIUOTS 236077 2 ® x p
QIUOT7 236078 x % X <
QIUO78 2TH073 2 X X %
QIUO79 2356072 % b X *®
QIUO32 2346478 X ® ® ®
QIUO3Z 236479 X % X ®
QTUOB4 236069 X X ® X
o3u087 2346430 X X I X
o3uU0ss 2346432 x X " ®
0IUO8T 235483 X X X »
QIUOR0 2356488 X ® % b4
QIUOe2 236427 X X X b
03Uz 236489 b X X X
03U094 236066 X X X %
O3U0IS . 236491 o) P o Jt
QIU0I7 - ' 23649 X X X ’
Q3U09? 23649S X o X X
o3U1L11l 2363508 X X ® X
o3uU112 236510 X * ® ®
SULL= % X X b
o3uitls . bY » b »
(1) o3UL21 (1) X X X b
(1) 03uUti24 (1) X Y X X
(1) O03UL129 (1) X X X X
SUS01 X X X X
o3us21 x x X P
o3uszs X X X x
o3Us47 X X X X
o3Uus48 X X ¥ ®
o3UsSE X X X 5
03UsS? X X ® X
Q3ULT7 L X X % X
o3IULT72 X X ® I
Q3USTZ X X ® X
O3UST4S X x x M
0O3IUSLTS X 2 3 N
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TABLE 4
(continued)

INSTALLATION RESTORATION PROGRAM
TWIN CITIES ARMY AMMUNITION PLANT
QUARTERLY GROUNDWATER LEVEL MEASUREMENTS

WELL ID WELL ID MINNESOTA # QTR 1 QTR 2 QTR 3 QTR 4
03ZU701 03IU701 X X X X
oZu702 U702 ® X X ®
U703 O3U703 X X X X
o3U704 o3uU704 X X X b
o3U70S Q3U70S X X X ¥
O3U706 Q3U706 x X X X
Oo3U707 o3uU707 x X % %
o3uU7¢8 o3Uu708 ® x X X
QIU709 03IU709 x x x %
O3U710 QIU71% b % X %
OIU711 OZU711 x X X b
o RABIC{o] ozueol %® ® X b
QIJ303= QIUBOZ 421474 % % X ®
QIU304 QIZUR0S 4214733 X ® X ®
QIUS0T QIUSCT 4214%2 ® ® % s
QIUZ0s& OZIUB0s 421429 % % % ®
oIugltt oIugtil 426803 X ® ® X
oZUus1s OZU31LS 4256252 X x X ®
0ZUBs21 oZuUs21 426910 X X R X
o3us22 o3us22 426812 » X ® X
ozusls Iusz4 426814 ® N X X
0IU331 0O3USZ1 , 26842 X X X P
U8z Iuszz 4246844 X ® X ¥
4095935 % X e P
409598 ® ~ X 3
409594 X b3 X b
KQOFTTO 409550 MFPCAL6 (OZW) X ® X X
QOIMOGL OIMGOL - 238138 0 x e ox % »
O3MOO2 o3mMooz2 234140 X : X X x
O3MOOZ Q3MOOZ 234147 x x % ®
OZEMOO4 Q3MO04 2341446 x x X X
O3IMOOS (1) O3IMOOS (1) X ® X ®
OIMOO7 O3IMOO7 234151 x ] X X
OIMOQ1LO O3IMO10 234134 x % ® ®
03MO12 o3MO1L2 234160 % ® X Y
oSMOL3 O3MO1L3 2341463 x X X X
03MO17 o3MO17 2341469 x X X X
O3IMO20 O3MO20 234174 X X X X
O3MSOS O3MSOS X X X %
O3IMS32 O3IMS32 x X b X
O3IM302 o3M302 3 3 X X
QIM8OS O3IM8B0& X x % »
QIM24 7= o3M84% x X X X
03IM843 * Q3MS43 X X ® X
4093%s 4095346 MPCA4 (O3M) x X X X
409337 409SS7 MPCAL (OTM) 3 % % ®
QOILOOL O3ZLQGL 23413Z7 X X ® b
O3ILGO2 o3Ln02 233141 X ® 3 I
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TABLE 4
(continued)

INSTALLATION RESTORATION FROGRAM
TWIN CITIES ARMY AMMUNITION PLANT
QUARTERLY GROUNDWATER LEVEL MEASUREMENTS

WELL ID WELL ID MINNESOTA # @TR 1 QTR 2 QTR 3 QTR 4
SLOOZ OILOO3 234144 x X b4 X
Q3L004 o3L0O04 234147 X x X X
QTLOOS SLOOS 236079 X X X »®
OZL0O07 Q3L007 . 234152 X x X x
O3LO1O OZL0O10 234157 % x X ®
SLO12 o3Lo012 234161 X X X X
o3L013 Q3LO13 234154 % X X X
o3L014 o3L014 235748 ® X % X
QZLO1L7 03LO17 234170 X by X ®
OILOL3 - 0ZLO01L8 235747 X % X X
OILOZO0 OZTLO2D 234173 b »? x »
OZLOZ1 OZILO21t 235750 ® ® % %
OZLOZ7 OILO27 235751 % XS » %
OZLOZ8 OZLOZ3 235732 ® ® X b
OZLO2Y OILOZ? 2I57S Y % ® »
QZLOT7 OILOT77 b X ® ®
QL0778 QILO78 236074 % K X b
OZLO72 O3L077 3 % X X
OILO8C O3LO30 236071 % M % ®
Q3L0O31 03Lo8l 236070 % % X %
O3LO84 (1) O0O3L084 (1) ‘ x X % X
Q3L03s O3L086 236063 X b X X
Q3LO91 OILO91 2358057 X X X ®
O3L11Z OIL113 236080 X X X ®
OILS22 QILS22 2318S43 ® % b %
O3LS2Z OILI2T 206723 b X X X
O3L3I29 0ZLS29 X X X X’
O3L673Z O3L&673 426815 b X X ®
o3L802 - 03L3802 - 426817 ® Y ® %3
- O3LB0s - 038R0 421429 X X X x
OTL 309 0O3L80°? 426868 X X % X
o3L8l1l o3L811 426809 X X X X
O3LS81= o3Le1= 4246818 X x % *®
o3L822 ozL8z2 4268173 X X X X
Q3L332 o3L8z2 4256353 by X % X
O3L841 (1) O0O3L841 (1) ® X X X
o3L848 o3L848 4156199 X X X x
o3L8S= o3L8ST 426858 X X X X
o3L8S4 o3L854 426859 X X X X
03856 o3L.8Sé6 426861 X X X x
o3L8sS8 o3L8s8 416081 x X X x
o3L8S? (1) 03L8S? (1) b X X X
Q3LB8&O (1) O0O3LB&O (1) X x ® ®
O3LB&e1 (1) 03L861l (1) X X X X
409597 X ® X X
409546 409545 mMPCAZ (O3L) X X % »®
O3FZG2 O3IFZ02 4263472 3 M x X
OIFTOT QIFZ0OT 426847 % $ ® X
O3FZ04 QIFZ04 4262445 X X % X



T

TA3LE 4
(continued)

INSTALLATION RESTORATION PROGRAM
TWIN CITIES ARMY AMMUNITION PLANT
QUARTERLY GROUNDWATER LEVEL MEASUREMENTS

WELL ID WELL ID MINNESQOTA # QTR 1 QTR 2 QTR 3 ATR
QO3JFZ0S Q3IFZ0S 426845 x X X X
O3IFZ06 OJF 306 426846 X X X %
Q3IFZ07 Q3FZ07 4246847 X X x <
04U00 1 Q4UOO L 234138 X X X b
04UQO2 04UQO2 234194 X X X X
04UOQO3 04U00O= 234193 X X X X
Q4UQ07 Q4U0O7 234195 x x X X
04UO12 04UO1LZ 234174 % X ) X
Q4UO20 O4aUC20 234197 ® b X X
Q4U0Z7 Q4UO27 % » B X
04au077 Q/UGT77 % ® X =
Q4S10 O4U=1D 231732 ® M by X
0aUs7z= Q4Us7 = 4253567 ® » X by
Q_1701 040701 I ® ® X
QQUI702 Q4762 ® ® % g
Q/U7G8 Q4U7TO=Z x % % P
Q{U7GS 04uU709 by X b b
04U711 04qu711 X X X X
04U3z0G2 Q4U802 23&43T0 ® X ] ®
04UB06s 03U80s6 236464 X X % ®
o4uB21 04U321 426311 X X = X
04Uz 2 o3ugzz 4246864 b b » X
04u841 o4qUz41 4245351 b ® ® %
04U247= 04U84= 4268573 b X b X
04U344 04U234 4258535 » ® X X
04U84S 04U84535 426835 b % X X
Q4uU344 N4uUEs44 4246356 X X X P
o4uU3847 ~Q4U347 426387 ® P X pa s
04U348 04U848 4156078 X X ® %
04uU349 04u84% 4156082 X X X X
04U330 04U830 416200 x x ® P
04U3sS1 04yu8sS1 416198 X X" ® X
04U3sS2 04U3sS2 4146080 x X % Y
04U3S4 04U85S4 b ® X X
04UuU3sSsS 04US8SS 4268860 X X X 2
o4u8S9 04UB8S? X X X X
04uUgs0 04U8&0 x X X X
04Uss61 04U861 x X ® X
4093543 4093548 MPCA2A(04U) X x X b
40935472 409549 MPCA3 (04U) b3 X ® X
40933SS 409353S MPCAS (04U) X X X X
191942 b3 X % X
PJI#HOQOT PITHCOT 234648468 ® X X X
PI®#OZT PI&#QZ7 2364369 x X X X
PI#OTI PIBCTS X X ® 3
PIJH#IOL FI#SO1 2067SH X Y M X
FPJIHSHD FPI&#ZO2 20&7SS8 X S b %
PS#ST PI#SOT 206733 % X X X
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TABLE 4

{(continued)

INSTALLATION RESTORATION PROGRAM

TWIN CITIES ARMY AMMUNITION PLANT
QUARTERLY GROUNDWATER LEVEL MEASUREMENTS

WELL ID wWeLL ID MINNESOTA # QTR 1 aTtr 2 QTR 3 QTR 4
PI#S04 PI#S06 2067353 X X X b
PI#507 PJ#S07 20467SS % X X %
PI#508 PJ#S08 206759 b3 X X ®
PI#802 PJ#802 2346437 X X X X
PJIJ#806 PJ#806 236465 ® ® X X
409547 409557 MPCALA(PJ#) X X X %
UNIT TOTAL/GTR
UNIT 130
UNIT 3 (W) %%
UNIT = (M) 19
UNIT 3 (L) 42
UNIT 4 9
FPJI# 12
TOTAL/AQTR 344
TOTAL/YR 1376

-



TABLE §
TWIN CITIES ARMY AMMUNITION PLANT
GROUND WATER CRITERIA

CATEGORY 1: GAS CHROMATOGRAPHY/CONDUCTIVITY DETECTOR (EPA METHOD 601 TYPE)
USATHAMA CLASS 1

COMPOUND TEST NAME CRITERIA (ug/L)
Chloroform . CHCL3 2.00
Vinyl Chloride CZH3CL 0.18
Tetrachloroethylene TCLEE 0.88
Trichloroethylene . TRCLE 5.00
1.1 Dichloroethylene 110CE 7.00
1,1,1-Trichloroethane 111TCE 200.00
1,1,2-Trichloroethane 112TCE 0.60
1,2-Dichloroethylenes 120CE 70.00
1,2-Dichloroethane 120CLE 5.00
1,2-Dichloropropane 120CLP 6.00

CATEGORY 2: FURNACE ATOMIC ABSORPTION (EPA METHOD 2__ .2 TYPE)
USATHAMA CLASS 1

COMPQUND TEST NAME CRITERIA (ug/L)
Arsenic AS 50.00
Barium BA 1500.00
Cadmium CD 5.00
Chromium CR 120.00
Nickel NI 150.00

Lead | PE 20000
CATEGORY 3: COLD VAPOR ATOMIC ABSORPTION (EPA METHOD 245 TYPE)
USATHAMA CLASS 1
COMPOUND TEST NAME  CRITERIA (ug/L)
 Mercury HG 3.00
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TABLE 5 (Cont)

CATEGORY 4: SPECTROPHOTOMETRY/COLORIMETRY (EPA METHOD SERIES 300 TYPE)
USATHAMA CLASS 1

COMPOUND TEST NAME CRITERIA (ug/L)

Cyanide CYN 200.00

CATEGORY 5: GAS CHROMATOGRAPHY/ELECTRON CAPTURE (EPA METHOD 608 TYPE)
» USATHAMA CLASS 1

COMPQUND TEST NAME CRITERIA (ug/L)

Aroclor 1016 PCBO16 0.08
Aroclor 1242 pCB242 0.08
Aroclor 1248 p(CB248 0.08
Aroclor 1254 pPCB254 0.08
Aroclor 1260 PCB260 0.08

CATEGORY 7: GAS CHROMATOGRAPHY/PHOTOIONIZATION (EPA METHOD 602 TYPE)
USATHAMA CLASS 1

COMPOUND TEST NAME CRITERIA (ug/L)
Benzene CoHé 5.00
Toluene MEC6HS 2000.00
Total Xylenes TXYLEN 440.00

CATEGORY 8: RADIONUCLIDES '
o 7 A USATHAMA CERTIFICATION NOT REQUIRED

COMPOUND TEST NAME  CRITERIA (pci/1)

Gross Alpha ALPHAG 15.00
Gross Beta BETAG 50.00
Gamma Scan GAMMAS 50.00

CATEGORY 9: DIRECT ASPIRATION ATOMIC ABSORPTION (EPA METHQOD 2__ .1 TYPE)
USATHAMA CLASS 1

COMPOUND TEST NAME CRITERIA (ug/L)
Zinc IN 5000.00
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TABLE 6
TWIN CITIES ARMY AMMUNITION PLANT
SURFACE WATER CRITERIA
CATEGORY 1: GAS CHROMATOGRAPHY/CONDUCTIVITY DETECTOR (EPA METHOO 601 TYPE)
USATHAMA CLASS 1

COMPOUND - TEST NAME CRITERIA (ug/L)

Chloroform CHCL3 1.90
Vinyl Chloride C2H3CL 20.00
Tetrachloroethylene TCLEE 8.00
Trichloroethylene TRCLE 27.00
1.1 Dichloroethylene 110CE 0.33
1,1,1-Trichloroethane 1117CE 18,000.00
1,1,2-Trichloroethane 112TCE 6.00
1,2-Dichloroethylenes 120CE 70.00
1,2-Dichloroethane 120CLE 9.40
1,2-Dichloropropane 12DCLP 5,700.00

CATEGORY 2: FURNACE ATOMIC ABSORPTION (EPA METHOD 2__.2 TYPE)
USATHAMA CLASS 1

COMPOUND TEST NAME CRITERIA (ug/L)

Arsenic AS 50.00

Barium : BA. R - : ’
garium - o B (0.7833%18%hardneés ) )-3. 490)
Chromium CR 50.00

Nickel ' NI

Lead B . 1.273(1A(Rrdness)-4.705)

CATEGORY 3: COLD VAPOR ATOMIC ABSORPTION (EPA METHOD 245 TYPE)
USATHAMA CLASS 1

COMPQUND TEST NAME - CRITERIA (ug/L)
Mercury HG 0.144



TABLE 6 (Cont)

CATEGORY 4: SPECTROPHOTOMETRY/COLORIMETRY (EPA METHOD SERIES 300 TYPE)
USATHAMA CLASS 1

COMPOUND TEST NAME CRITERIA (ug/L)
Cyanide CYN 5.20

CATEGORY 5: GAS CHROMATOGRAPHY/ELECTRON CAPTURE (EPA METHOD 608 TYPE)
' USATHAMA CLASS 1

COMPOUND TEST NAME CRITERIA (ug/L)
Aroclor 1016 PCBO16 0.08
Aroclor 1242 PCB242 0.08
Aroclor 1248 pCB248 0.08
Aroclor 1254 PCB254 0.08
Aroclor 1260 PCB260 0.08

CATEGORY 7: GAS CHROMATOGRAPHY/PHOTOIONIZATION (EPA METHOD 602 TYPE)
USATHAMA CLASS 1

COMPQOUND TEST NAME CRITERIA
Benzene C6H6 6.60
Toluene MEC6HS 14,300.00
Total Xylenes TXYLEN 440.00

CATEGORY 8: RADIONUCLIDES
USATHAMA CERTIFICATION NOT REQUIRED

-~ COMPOUND - ~:’TEST NAME . CRITERIA (pci/d)
Gross Alpha ALPHAG 15.00
Gross Beta BETAG 50.00
Gamma Scan GAMMAS 50.00

CATEGORY 9: DIRECT ASPIRATION ATOMIC ABSORPTION (EPA METHOD 2__.1 TYPE)
USATHAMA CLASS 1

COMPOUND - TEST NAME ~ CRITERIA (ug/L)
Zinc IN 47.00






R TP L . . .
- - - -l ""- -
.

1

36.
37.

39.
41.

. 4-Methyl- Z-pentanone

TABLE 7. HAZARDOUS SUBSTANCE LIST

COMPOUND
(Volatiles)

Chloromethane
Bromomethane

Yinyl Chloride
Chloroethane
Methylene Chloride
Acetone

Carbon Disulfide
1,1-Dichlorcethene
1,1-Dichloroethane
trans 1,2-Dichloroethene (1,2- D1chloroethly1enes)
Ch]oroforn

1,2-Dichloroethane

2-Butanone

1,1,1-Trichlorcethane

Carbon Tetrachloride

Vinyl Acetate

Bromodichloromethane

1,1,2,2-Tetrachloroethane

1,2- chhloropropane

trans-1 ,3-Dichloropropene (1,3-Dichloropropenes)
Tr:chloroethene

Dibromochloromethane

1,1,2-Trichloroethane

Benzene

cis-1,3-Dichloropropene (1,3-Dichloropropenes)
Z-Chloroethyl Yinyl Ether
Bromoform

2-Hexanone

X2 ]

Tetrachloroethene

Toluene

Chlorobenzene

Ethyl Benzene

Styrene

Xylenes (meta)
(ortho & para)
(total)

(Semi-Yolatiles)

Phenol
bis(2-Chloroethyl) ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzyl Alcohol

TEST NAME

CH3CL
CH38R
C2H3CL
C2H5CL
CH2CL2
ACET
€s2
110CE
110CLE
120CE
CHCL3
120CLE
MEX
1117CE
cCL4
C2AVE
BROCLM
TCLEA
120CLP
130Cp
TRCLE
DBRCLM
1127CE
C6H6
130Cp
2CLEVE
CHBR3
MNBK

. MIBK

TCLEE
MEC6HS
CLC6HS
ETCEHS
STYR
130M8
XYLEN
TXYLEN

PHENOL
B2CLEE
2CLp
130CL8
140CL38
BZALC



TABLE 7. HAZARDOUS SUBSTANCE LIST (Cont)

1,2-Dichlorcbenzene
2-Methylphenol
bis(2-Chloroisopropyl) ether
4-Methylphenol
N-Nitroso-Dipropylamine
Hexachloroethane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethyliphenol

Benzoic Acid
bis(2-Chloroethoxy) methane
2,4-Dichlorophencl
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol (para-chloro-meta-cresol)
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline

Dimethyl Phthalate
Acenaphthylene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol

Dibenzofuran . ,
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Diethylphthalate
4-Chlorophenyl Phenyl ether
Fluorene

4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-nitrosodiphenylamine
4-Bromophenyl Phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene
Di-n-butylphthalate
Fluoranthene

Pyrene

Butyl Benzyl Phthalate

120CLB
2MP
B2CIPE
4Mp
NNDNPA
CLGET



101.

103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
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TABLE 7. HAZARDOUS SUBSTANCE LIST (Cont)

3,3'-Dichlorobenzidine
Benzo(a)anthracene
bis(2-ethylhexyl)phthalate
Chrysene

Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Berizo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

(Pesticides)

alpha-BHC

beta-BHC
delta-8HC
gamma-BHC (Lindane)
Heptachlor

Aldrin

Heptachlor Epoxide
Endosulfan [
Dieldrin

4,4'-DDE

Endrin

Endosulfan [I
4,4'-D0D
Endosulfan Sulfate
4,4'-DDT

Endrin Ketone
Methoxychlor
Chlordane
Toxaphene
AROCLOR-1016
ARQOCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260

330C8D
BAANTR
B2EHP
CHRY
DNOP
BBFANT
BKFANT
BAPYR
ICOPYR
DBAHA
BGHIPY

ABHC
BBHC
DBHC
LIN
HPCL
ALDRN
HPCLE
AENSLF
DLDRN
PPDOE
ENDRN
BENSLF
PPDD
ESFS04
PPOOT
ENDRNK

~ MEXCLR

CLDAN

TXPHEN
PCBO16
PCB221
PCB232
PCB242
PCB248
PCB254
PCB260

-, e - ——
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APPENDIX 2

Installation Restoration Program
U.S. Army Toxic & Hazardous Materials Agency
Data Management System Requirements
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DATA MANAGEMENT

The contractor shall establish a Data Management Program to implement the
contract requirements. The Data Management Program shall be described in
the Data Management Plan and shall detail the contractor's procedures,
organization, and methodology to be used to satisfy the below stated
requirements. The Data Management Program shall conform to the policies
and procedures of the USATHAMA Installation Restoration Data Management
System (IRDMS) described below. Should modifications in these policies
and/or procedures be indicated, the Government shall notify the contractor,
who shall make the required modification(s) to this Data Management Program.

The flow of data from their creation through processing and storage to
retrieval is schematically presented in Figure 1.

The contractor shall propose a means of capturing and electronically
recording the data in a form corresponding to that described in the most
current version of the IRDMS User's Guide for the appropriate type of
record. The Government will make available software which will assist in
the entry, editing and error checking of data.

The contractor shall have available the following minimum microcomputer
hardware and software configuration on which to process IR data:

IBM PC-AT microcomputer or functional equivalent, configured with
one 20MB hard disk, one 360KB diskette drive, one 1.2MB diskette drive,
512K of RAM, and a math coprocessor.

Hayes or Microcoam 1200 baud modem or functiomal equivalent
Graphic printer for output (wide carriage)

D~Base III "

DOS version 3.2

3+ Remote version l.1 (3 COM Corp)

ZSTEMPC-4014 Tektronix 4014 emulator software

Crosstalk communications software

A color monitor with adapter capable of resolutions of 640 x 480 pixels
will be useful in graphics applications in the IRDMS.

This equipment will be used for all data emtry and error checking
processes. Only when all errors have been corrected will a file be
transmitted to the IRDMS Local Area Network at Edgewood, MD. The
contractor may seek reimbursement for telephome charges related to data
transmission.

There are three levels of data recognized in the IRDMS. Level 1l consists
of all files generated by the contractor on his microcomputer, either as a
result of data entry, or generated by the error checking program. The only
Level | files which are present on the UNIVAC are program files. Program
files are files composed of several elements. An element may coantain
various coatractor-written utilities or programs, add-streams, or other
recurringly used set of commands. Each coantractor is authorized two
program files, the names of which shall be furnished to the Government
within 7 calendar days of their creatiom.
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Error-free files should be transmitted at least weekly to the IRDMS
aetwork. Each received file will be processed through an error checking
program-identical to that oan the contractor's microcomputer, in order to
verify acceptance. Accepted files will then be sent to the UNIVAC. Should
any files fail this final error check, the submitting contractor will be
notified and required to correct detected errors and retransmit the data.

Upon arrival at the UNIVAC, files are classified as Level 2 files. These
records are protected by write keys, and therefore may not be modified by
the contractor. They may be read by the contractor, provided the
appropriate read key is specified. All Level 2 files are the

responsibility of the Government. Level 2 files exist only until the data

are loaded into the appropriate installation data base, normally less than
10 working days.

Data in the installation data base are considered Level 3 data. They may
be accessed by the contractor using government supplied report programs and
the appropriate read key, but are protected from changes by write keys.

The installation data bases are the responsibility of the Government.

The contractor shall be responsible for the accuracy of all data he submits
to the IRDMS. He shall insure that all data entered into and resident in
the IRDMS as a result of the contract exactly correspond to the data
contained in the original books of entry (i.e. laboratory bemch sheets).
The accuracy verification shall be accomplished, and the CO or his
technical representative notified, within 5 working days following transfer
or any data from Level 1 to Level 2.

The type of data to be entered into the IRDMS is specified elsewhere in the
contract. Map location data must be submitted before any other data.
Methods certification must be approved by the Government prior to
submission of any chemical data analyzed by the method.

Communications difficulties between the contractor's microcomputer and the
IRDMS 3COM Local Area Network, or between the contractor'’s microcomputer
andthe central site processor should be documented to the attention of
USATHAMA, Particular note should be made of time and date, type of
microcomputer and modem, communications software and settings, number
called, and nature of the problem. Hard copies of any error messages are
particularly helpful.
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1989 QUARTER 22 MONITORING PLAN,
SCOPE OF WORK
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INSTALLATION RESTORATION PROGRAM (IRP)
TWIN CITIES ARMY AMMUNITION PLANT (TCAAP)
GROUNDWATER MONITORING

STATEMENT OF WORK

I. O0BJECTIVE: The objective of this statement of work (SOW) is to conduct
groundwater monitoring consisting of sampling and analysis of groundwater, and

- collection of groundwater level measurements from wells located within the

Twin Cities Army Ammunition Plant (TCAAP) vicinity. Sampling and analysis
shall be conducted in accordance with the "U.S. Army Toxic and Hazardous
Materials Agency, Installation Restoration Program, Quality Assurance Program,
Second Edition, March 1987." A1l data generated shall be entered into the
U.S. Army Toxic and Hazardous Materials Agency (USATHAMA), Installation
Restoration Data Management System (IROMS). .

IT. STATEMENT QF WORK:
' Af] work performed under this SOW shall be coordinated with USATHAMA

~and TCAAP prior to execution.

The technical proponent of this project USATHAMA located at Aberdeen
Proving Ground (Edgewood Area), Maryland. Technical assistance and evaluation
of the project shall be exercised by USATHAMA through the U.S. Army Armament,
Munitions and Chemical Command, Rock Island, I1linois, and TCAAP. .

Tﬁe‘tonfrattor shall provide all the appropriate equipment and personnel
to perform the following services:

a. Project Quality Control (QC) Plan.

A Project QC Plan shall be submitted by the contractor and be approved
by USATHAMA prior to collection of samples for analysis. .The Plan shall

 conform with requirements of the Installation Restoration Program, Twin Cities

Army Ammunition Plant, Remedial Investigation/Feasibility Study, Quality -

. Assurance .Project Plan (QAPP) (available from TCAAP) and the USATHAMA
. Installation Restoration Program. Quality Assurance Program, Second Edition,
"March 1987. (Appendix 1), hereinafter known as the Quality Assurance Program

(QAP). Details for development of the QC Plan are provided in Chapter 3.0 of
the QAP. . :

4

b. Laboratory Certification.

(1) The contractor shall ensure all analytical determinations for
chemical compounds in groundwater, identified in Table 1, shall be made from

.laboratories and methods certified by USATHAMA under the QAP.

(2) The QAPP and QAP contain all USATHAMA requirements for
establishing and maintaining laboratory practices to ensure scientific
relfability and compatibility of laboratory data in support of USATHAMA
programs. QC practices performed under this SOW, shall be in compliance with
guidelines of the QAPP and QAP.



-.. Q. Groundwater’SampIing & Analysis.

(1) Groundwater monitoring shall be conducted to detennine changes in

-. spatial extent and magnitude of contamination present at TCAAP and associated
wells installed by Honeywell, Inc., (Honeywell). Results of past chemical

‘sampling and analysis and geohydrolog1c data collected under the Installation

. Restoration Program at TCAAP and Honeywell investigations were evaluated to .
~ determine sampling locations and chemical compound/element analyses. The

monitoring scheme detailed in this SOW can be modified, only through a
contract modification, when directad by USATHAMA, if contaminant results
dictate changes in samp]1ng locations, sampling frequency and/or chemical
compound/element analyses.

(2) Groundwater samples shall be collected from well locations listed
in Table 2 for chemical compounds/elements indicated.  Groundwater Tevel
measurements shall be collected as ‘indicated in paragraph 2d.

" (3) “The Minnesota Pollution Control Agency (MPCA)Aand Honeywell may
plan to split samples during the sampling effort. Federal Cartridge
Corporation shall coordinate the sampling activities of the three parties.
The contractor shall provide sampling services and containers for split
samples, if required. In addition, the contractor shall fill sample
containers prepared by MPCA and/or Honeywell for this use, if required.

. d._..Static Groundwater Level Measurements.

" Static groundwater level measurements shall be collected from wells

‘listed in Table 2. The Tength of riser stick up (well casing above ground

level) of each well shall be measured to the nearest tenth of a foot and
provided to the Government in feet and centimeters. Depth to groundwater from
ground surface in centimeters shall be required in reporting in the IRDMS per

paragraph 1f.

e. Da11y QC/Qua11ty Assurance. N

Control Charts and Iaboratory bench sheets (or copies thereof) for

”'chem1cal analyses shall be provided to USATHAMA during each week of analyses

in accordance with the QAPP and QAP

f. Data Management.

(1) A11 chemical analysis and static grolndwater level measurements
shall be entered into the IRDMS. Results shall he entered and processed into
Level 2 of the IRDMS not later than 45 days after the chemical sample or

static groundwater level is collected.

(2) Procedures, equipment, and requirements for conducting data

management requirements of the SOW are provided in the Installation

Restoration Program, Data Management System Requirements (Appendix 2).



o sha]] include:

gf; Reportxng
(1) Monitoring Reports shall be submitted to USATHAMA, the reports

(a) Table listing water level measurements with [ROMS Site ID

,-Number and Missesota Unique Number for each aquifer.

(b) Laboratory reporting sheets for chemical sampling and
analysis. .

(c) _Sample dates and times.
(d) Discussion of any problems encountered.

' (e) Table listing of samples with [RDMS Site IO Number and
Minnesota Unique Number exceeding criteria listed in Table 3 and the1r

_concentrations from the previous sampling.

Computer software will be available from the Government to generate
tabular listings for water level measurements and chemical analysis reporting.

ITI. SCHEDULE: Chemical sampling and/or static groundwater level
measurements shall be collected as detailed in the SOW. Federal Cartridge
Corporation shal] schedule the sampling act1v1ty in concert with the MPCA and

Honeywe11
IV. METHOD QF PAYMENT:

- Payment of this effort shall be contingent on completion of all data
entry and all data acceptance into Level 2 of the USATHAMA [ROMS. Payment
will be authorized only after acceptance of all water level and chemical
analytical data into Level 2 of the USATHAMA IRDMS.

The Government reserves the option to requ1re addit1ona1 sampling and

: analys1s of groundwater samples as directed by USATHAMA only.‘
2 COST PROPOSAL

The contractor shall complete the attached cost proposa1 and prov1de to
USATHAMA. Award of this SOW is contingent upon USATHAMA and AHCCOH (RI) -

approval. . ) . ‘ ,
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TABLE L.. CHEMICAL ANALYSIS CATEGORIES (CERTIFICATION CLASSES)

CATEGORY 1: GAS CHROHATOGRAPHY/CONOUCTIVITY DETECTOR (EPA ﬂETHOD 601 TYPE)

, L : USATHAHA CLASS 1 ;:"
.COMPOUNU ' o TEST NAME TARGET REPORTING .TESTED RANGE
e s NATER (ug/1) - h

Chloroform CHCL3 - 1 0 - 50 TRL
Vinyl Chloride C2H3CL 1 0 - 50 TRL
Tetrachloreéthylene TCLEE 2 0 - 50 TRL
Trichloroethylene TRCLE 1 0 -50TRL
1,1-Dichloroethylene =  11DCE -2 - 0 -50 TRL.
+1,1,1-Trichloroethane - . 111TCE 2 . -0 - 50 TRL -
1,1,2-Trichloroethane . 112TCE 2 0 -.50 TRL
1,2 -Dichloroethylenes -~ - 12DCE .1 0 -.50 TRL
~1,2-Dichloroethane. - 12DCLE -1 0 - 50 TRL
1, 2 0 ~ 50 TRL

2-Dichlorophropane 120CLP




~ TABLE 2 MONITOR WELL LOCATIONS

UNIT ) UNIT 3 UNIT 4

WELL ID MINNESOTA ¢ - WELL ID MINNESOTA # WELL ID MINNESOTA #
1] N . :

01U036 234206 234430 234430 04u847 426857

o101 236498 ' 234305 234305 04U67 .

01uU102 236499 ' 031848 416199 04us48 . 416078

0lu103 236500 234357 234357 04uB4s 426855

01u07 236504 234356 234356 04UB54

aiulos 236505 . 234353 234353 304U4

01Ul15 427411 031809 426868 30604

0lull6 427412 234425 234425 409548 409548

o 427413 409550 409550 04u850 416200

oluils 427414 031811 - 426809 407U4

01ul19 427415 . 03us1i . 426808 401U4

01ul20 427410 409557 409557 40204

01U126 ' 03L.854 426859 318U4

01uy127 ' 03u83l 426852 GROSS

01U135 034832 426864 200515 200515

01U136 . i 03L832 426865 HONEYWELL RIDGEWAY

01u052 234223 - 409546 409546 REUBIN MEAT

01u047 234217 : 03L853 426858 206693 206693

011048 S - Q3uB21 426810 206689 206689

010065 234241 - 03u822 426812 233241 233241

01U526 - 030822 426813 406U4

010062 234237 -~ -303M3 *206723 206723

01U525 . "306L3 *(Lowry Grove

01U653 031856 426861 Mobile homes)

01u054 ' 03L813 426818

01U635 ; 409856 409556

01U636 234463 234463

01U003 ’ 03L858 416081

01U634 :

01U004 234198

01U652

01U064 234240

01U666

01U638

010639

01u640
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COMPOUND

- *

Chloroform
Vinyl Chloride

;~Tetrachloroethy1ene

Trichloroethylene

1,1 Dichloroethylene
.1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,2 Dichlaroethylene
" 1,2-Dichloroethane
1,2 D1chloropropane

'  “TABLE 3 | |
" TWIN CITIES ARMY AMMUNITION PLANT ~. -

: ' GROUND WATER CRITERIA
CATEGORY 1 CAS CHROHATOGRAPHY/CONDUCTIVITY DETECTOR (EPA METHOO 601 TYPE)

- USATHAMA CLASS 1°
. - TEST NAME:

CHCL3
C2H3CL
TCLEE
TRCLE
11DCE
111TCE

. 112TCE

120CE -

- 12DCLE -

120CLP

CRITERIA (ug/L)

2.00
0.18
.0.88 |
5.00
7.00

" 200.00

- 0.60
70.00
5.00
6.00

I .



S ©* _ CONTRACTOR COST PROPOSAL

. 1. .EPA METHOD 601 x 86 wells
2. MONITOR WELL.SAMPLING/LEVEL MEASUREMENTS x 86 wells
3. FEDERAL CARTRIDGE FEE

L ¥ i

TOTAL

'

i
|
1
v
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APPENDIX 2

Inscallation Restoration Program
U.S.. Army Toxic & Hazardous Macerials Agency
Daca Management System Requirements
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DATA MANAGEMENT

The coutractor shall escablish a Data Management Program to implement the
contract requirements. The Data Management Program shall be described in
the Data Management Plan and shall detail the contractor's procedures,
organization, and methodology to be used to sacisfy the below stated
requirements. The Data Management Program shall conform to the policies
and procedurss of the USATHAMA Installation Restoration Data Managemenc
Syscem (IRDMS) described below. Should modifications in these policies
and/or procedures be indicated, the Government shall notify the contractor,
who shall make the required modification(s) to this Data Management Program.

The flow of data from their creation through processing and storage to
retrieval is schematically presented in Figure l.

The contractor shall propose a2 means of capturing and electronically
recording the data in a form corresponding to that described in the most
current version of the IRDMS User's Guide for the appropriate type of
record. The Government will make available software which will assist in

the entry, editing and error checking of data.

The contractor shall have available the following minimum microcomputer
hardware and software configuration on which to pracess IR data:

IBM PC-AT microcomputer or fumctional equivalent, configured with
one 20MB hard disk, one 360KB diskette drive, one 1.2MB diskette drive,
S12K of RAM, and a mach coprocessor.

Hayes or Microcom 1200 baud modem or functignal equivalent
Graphic printer for output (wide carriage)

D-Base III

DOS version 3.2

3+ Remote version 1.1 (3 COM Corp)

ZSTEMPC~4014 Tektronix 4014 emulator software

Crosstalk communicatious software

A color monitor with adapter capable of resolutioms of 640 x 480 pixels“
will be useful in graphics applications in the IRDMS.

This equipment will be used for all data entry aad error checking
processes. Ouly when all errors have been corrected will a file be
‘transaitted to the IRDMS Local Area Network at Edgewcod, MD. The
€ontractor may seek reimbursement for telbphone charges related to data

transaission.

There are three levels of dati recognized in the IRDMS., Level 1 consists
of all files generated by the coutractor on his aicrocomputer, either as a
result of data entry, or generated by the error checking program. The only
Level | files which are present ou the UNIVAC are program files. Program -
£iles are files composed of several elements. An element may contain
various contractor-written utilities or programs, add-streams, or other
recurringly used set of commands. Each contractor is authorized two
program files, the names of which shall be furnished to the Government

- within 7 calendar days of their creation.
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Error-free files should be transmitted at least weekly to the IRDMS
network. Each received file will be processed through an error checking
program-ideatical to that on the contractor's microcomputer, in order to
verify acceptance. Accepted files will then be sent to the UNIVAC. Should
any files fail this final error check, the submitting contractor will be
notified and required to correct detected errors and recransmit the data.

Upon arrival at the UNIVAC, files are classified as Level 2 files. These
records are protected by write keys, and therefore may not be modified by
the contractor. They may be read by the contractor, provided the
appropriate read key is specified. All Level I files are the
responsibility of the Government. Level 2 files exist only until the data
are loaded into the appropriate installation data base, normally less than
10 working days.

Data in the installation data base are considered Level 3 data. They may
be accessed by the contractor using government supplied report programs and

the appropriate read key, but are protected from changes by write keys.

The installation data bases are the responsibility of the Government.

The contractor shall be responsible for the accuracy of all data he submits
to the IRDMS. He shall insure that all data entered into and resident in
the IRDMS as a result of the contract exactly correspond to the data
contained in the original books of entry (i.e. laboratory bemch sheets).
The accuracy verification shall be accomplished, and the CO or his
technical representative notified, within 5 working days following transfer
or any data from Level 1 to Level 2.

The type of data to be entered into the IRDMS is specified elsewhere in the
contract. Map location data must be submitted before any other data.
Methods certification must be approved by the Government prior to
submission of any chemical data analyzed by the method.

Communications difficulties between the contractor's microcomputer and the
IRDMS 3COM Local Area Network, or between the contractor's microcomputer
andthe central site processor should be documented to the attention of
USATHAMA. Particular note should be made of time and date, type of
microcomputer and modem, communications software and settings, number
called, and nature of the problem. Hard copies of any error messages are
particularly helpful. e -




ciete g o

P » 'y . . -

SYSTEM OVERVIEW

* LABS
CONTRACT CERTIFIED / s OF
AWAKRDED INSTALLATION RESTORATION DATA MANAGEMENT SYSTEM
D) (2) . UBOMS). ..o
~ LOCAL PC'S AND 3COM NETWORK
%‘ ......................... yosesserensas ’ I
\ 4
el ’8?-‘““‘5 CONTRACTOR ‘CONTRACTOR CORRECTIONS -
INSTALLATION ... CODED > RECORD —p RECORD > AS NECESSARY
DIGINIZED AT SITE ENTRY CHECK
av PRI _ _ ?
@ 66 6 @6 @
' ' > QUALITY
CONTROL
CHECK
. o 3COM
. NETWORK Igg RECORD NO N
- (PRI oK
’ "’ L4
UNIVAC 1100/60 L @ DATRE ObCK “ONTROL CHARTS
..... AT AND GRAPHS
LEVEL 3 LEVEL 2 CENTRAL SITE TO USATHAMA
@ SYSTEM 2000 . MERGE YES
A
DATA BASE FILE = REgaRD

=t
L

1. REPORTS ’

2. PLOTS

3. DATA
INVENTORY

7



- N S N I I I IR S I N R S EE ..

APPENDIX D

1989 QUARTER 23 and 24 MONITORING PLAN,
SCOPE OF WORK



AUG.28 ’89 ©8:37 AMCCOM AMSMC-PC ROCK ISL IL P.23

Army Ammunition Plant, Remedial Investigation/Feasibility Study, Quality

laboratories and methods certified by USATHAMA under the QAP.

INSTALLATION RESTORATION PROGRAM (IRP) '

TWIN CITIES ARMY AMMUNITION PLANT (TCAAP) ?

GROUNDWATER MONITORING
STATEMENT OF WORK

I. OBJECTIVE: The objective of this statement of work (SOW) is to conduct
groundwater monitoring consisting of sampling and analysis of groundwater, and
collection of groundwater level measurements from wells located within the

Twin Cities Army Ammunition Plant (TCAAP) vicinity. Sampling and analysis :
shall be conducted in accordance with the "U.S, Army Toxic and Hazardous '
Materials Agency, Installation Restoration Program, Quality Assurance Program, :
Second Edition, March 1987." All data generated shall be entered into the |
U.S. Army Toxic and Hazardous Materials Agency (USATHAMA), Installation '
Restoration Data Management System (IRDMS?

IT, STATEMENT OF WORK:

A1l work performed under this SOW shall be coordinated with USATHAMA !
and TCAAP prior tc execution.

The technical proponent of this project USATHAMA located at Aberdeen
Proving Ground (Edgewood Area), Maryland. Technical assistance and evaluation
of the project shall be exercised by USATHAMA through the U.S. Army Armament,
Munitions and Chemical Command, Rock Island, [111nofs, and TCAAP.

The contractor shall provide all the appropriate equipment and personnel
to perform the following services:

a. Project Quality Contral (QC) Plan.

A Project QC Plan shall be submitted by the contractor and be approved
by USATHAMA prior to collection of samples for analysis. The Plan shall
conform with requirements of the Installation Restoration Program, Twin Cities

Assurance Project Plan (QAPP) (available from TCAAP) and the USATHAMA ’
Installation Restoration Program. Quality Assurance Program, Second Edition,
March 1987. (Appendix 1), hereinafter known as the Qual{ity Assurance Program
(QAPéAP Details for development of the QC Plan are provided in Chapter 3.0 of
the .

b. Laboratbry Certification.

(1) The contractor shall ensure all analytical determinations for
chemical compounds in groundwater, identified i{n Table 1, shall be made from

(2) The QAPP and QAP contain all USATHAMA requirements for
establishing and maintaining laboratory practices to ensure scientific
reliability and compatibility of laboratory data in support of USATHAMA
programs. QC practices performed under this SOW, shail be in compliance with
guidelines of the QAPP and QAP.
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¢. Groundwatar Sampling & Analysis.

(1) Groundwater monitoring shall be conducted to determine changes in i

spatial extent and magnitude of contamination present at TCAAP and associated
wells installed by Honeywell, Inc., (Honeywell). Results of past chemical
sampling and analysis and geohydrologic data collected under the [nstallation
Restoration Program at TCAAP and Honeywell investigations were evaluated to
determine sampling locations and chemical compound/element analyses, The
monitoring scheme detailed in this SOW can be modified, only through a
contract modification, when directed by USATHAMA, if contaminant results
dfctate changes in sampling locations, sampling freguency and/or chemical
compound/element analyses.

(2) Groundwater samples shall be collected from well locations listed
in Table 2 for chemical compounds/elements indicated. Groundwater level
measurements shall be callected as indicated in paragraph 2d.

(3) The Minnesota Pollution Control Agency (MPCA) and Honeywell may
plan to split samples during the sampling effort. Federal Cartridge
Corporation shall coordinate the sampling activities of the three parties,
The contractor shall provide sampling services and containers for split
samples, {f required. In addition, the contractor shall fill sample
containers prepared by MPCA and/or Honeywell for-this use, if required.

d., Static Groundwater Level Measurements.

Static groundwater level measurements shall be collected from wells
listed in Table 2. The length of riser stick up (well casing above ground
Tevel) of each well shall be measured to the nearest tenth of a foot and
provided to the Government in feet and centimeters. Depth to groundwater from
ground surface in centimeters shall be required in reporting in the IRDMS per
paragraph 1f,

e, Daily QC/Quality Assurance. o
Control Charts and laboratory bench sheets (or copies thereaf) for
chemical analyses shall be provided to USATHAMA during each week of analyses
in accordance with the QAPP and QAP.

f. Data Management.

(1) A chemical analysis and static groundwater level measurements
shall be entered into the [RDMS. Results shall be entered and processed into
Level 2 of the IROMS not later than 45 days after the chemical sample or
static groundwater level {s collected.

(2) Procedures, equipment, and requirements for conducting data
management requirements of the SOW are provided in the Installation
Restoration Program, Data Management System Requirements (Appendix 2).
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g. Reporting,

(1) Monitoring Repaorts shall be submitted to USATHAMA, the reports
shall include:

(a) Table 1isting water level measurements with IROMS Site [0
Number and Missesota Unique Number for each aquifer.

(b) Laboratory reporting sheets for chemical sampling and
analysis.

(c)- Sample dates and times.
(d) Discussion of any problams encountered.

(e) Table 1isting of samples with [ROMS Sfte ID Number and
Minnesota Unique Number exceeding criteria listed in Table 3 and their
concentrations from the previous sampling.

Computer software will De available from the Government to generate
tabular 1istings for water level measurements and chemical analysis reporting.

11I. SCHEDULE: Chemical sampling and/ar static-groundwater level
measurements shall be collected as detailed in the SOW. Federal Cartridge
Corporation shall schedule the sampling activity in concert with the MPCA and
Honeywell.

IV. METHOD OF PAYMENT:

Payment of this effort shall be contingent on completion of all data
entry and all data acceptance into Level 2 of the USATHAMA [ROMS. Payment
will be authorized only after acceptance of all water level and chemical
analytical data into Level 2 of the USATHAMA IROMS.

.~ The Government reserves the option to require addftional sampling and
analysis of groundwater samples as directed by USATHAMA only. IR

V. COST PROPOSAL:

The contractor shall complete the attached cost proposal and provide to
USATHAMA. Award of this SOW is contingent upon USATHAMA and AMCCOM (RI)
approval,

e e a e e e . ———— —————— . A 2 | 8 | ke ol e e . B it . e
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TABLE 1. CHEMICAL ANALYSIS CATEGORIES (CERTIFICATION CLASSES)

TARBET REPORTING

WATER (ug/1)

CATEGORY 1:

USATHAMA CLASS 1
COMPOUND TEST NAME
Chloroform CHCL3 1
Vinyl Chloride CZ2H3CL 1
Tetrachloroethylene TCLEE 2
Trichloroethylene TRCLE 1
1,1-Dichioroethylene 110CE 2
1,1,1-Trichloroethane 111TCE 2
1,1,2-Trichloroethane 112TCE 2
1,2-Dichloroethylenes 120CE 1
1,2-Dichlorcethane 120CLE 1
1,2-Dichlorophropane 120CLP 2

USATHAMA CLASS 1

COMPOUND TEST NAME
Benzene C6He
Toluene - MEC6HS

Total Xylenes Txylen

WATER (ug/1)

0‘5
i
3

SOIL (ug/g)

N/R
N/R
N/R

OO0 O0OO0OOLOOoOO

GAS CHROMATOGRAPHY/CONDUCTIVITY DETECTOR (EPA METHOD 601 TYPE)

TESTED RANGE

50 TRL
50 TRL
50 TRL
50 TRL
50 TRL
50 TRL
50 TRL
50 TRL
50 TRL
50 TRL

CATEGORY 7: GAS CHROMATOGRAPHY/PHOTOIONIZATION ¢EPA METHQOD 602 TYPE)

0 - 50 TRL
0 - 50 TRL
0 - 50 TRL

LR 2PN

TARGET REPORTING LIMIT (TRL) TESTED RANGE

|
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TABLE 3

TWIN CITIES ARMY AMMUNITION PLANT
GROUND WATER CRITERIA

CATEGORY 1: CAS CHROMATOGRAPHY/CONDUCTIVITY DETECTOR (EPA METHOD 601 TYPE)

USATHAMA CLASS 1
COMPOUND TEST NAME CRITERIA (ug/L)
Chloroform CHCL3 2.00
Yinyl Chloride . C2H3CL 0.18
Tetrachloroethylene TCLEE 0.88
Trichloroethyliene TRCLE 5.00
1,1 Dichloroethylene 110CE 7.00
1,1,1-Trichloroethane 111TCE 200.00
1,1,2-Trichlorgethane 112TCE 0.60
1,2-Dichlorocethylene 120CE 70.00
1,2-0ichloroethane 120CLE 5.00
1,2-Dichloropropane 12DCLP 6.00
CATEGORY 7: CAS CHROMATOGRAPHY/PHOTOIONIZATION (EPA METHOD 602 TYPE)
USATHAMA CLASS 1
COMPOUND TEST NAME CRITERIA (ug/L)
Benzene C6Hé 5.00
Toluene MECSHS 2000.00
Total Xylenes Txylen 440.00

P.@2
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CONTRACTOR COST PROPOSAL

1. EPA METHOD 601/602

102 samples @ § each = $
2. SAMPLING AND LEVEL MEASUREMENTS

102 samples @ $ each =
3. PHOSPHOROUS SAMPLES -

13 samples @ § each = §

FEDERAL CARTRIDGE FEE ( percent) S

TOTAL $

LI V4
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APPENDIX 2

Installation Restoration Program
U.S. Army Toxic & Hazardous Materials Agency
Data Management System Requirements
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DATA MANAGEMENT

The contractor shall establish a Data Management Program to implement the
contract requirements. The Daca Macagemeat Prograa shall be descridbed ia -
the Data Managemcnt Plan and shall dezail the coantractor‘s procedures,
organization, and methodology to be used to satisfy the below stated
requirements. The Data Mansgement Prograa shall conform to the policles
and procedures of the USATHAMA Installation Restoration Data Mgnagement
System (IRDMS) described below. Should modifications in these policies _
and/or procedures be indicated, the Government shall notify the contractor,
vho shall make the required modification(s) to this Data Management Prograa.

The flow of data from their creation through processing and storage to
retrieval is schematically presented in Figure 1.

T IR PR A TR T TN TV T

The contractor shall propese a means of capturiang and electroaically
recording the data in a form corresponding to that described in the most i
cyrrent version of the IRDMS User's Guide for the appropriate type of
record. The Government will make available software which will assist in
the entry, editing and error checking of data.

The contractor shall have available che folluwing minimum microcomputer
hardware and software configuration on which to process IR data: 1

IB4 PC~AT microcomputer or functional equivalent, configured with
oune 20MB hard disk, one 360KB diskette drive, oue 1.2MB diskette drive,
512K of RAM, and a mach coprocessor. 1

Hayes or Microcom 1200 baud modem or functional equivalent
Graphic printer for output (wide carriage)

D~Bagse IILI

DOS version 3.2

3+ Remote version 1.1 (3 COM Corp)

ZSTEMPC-4014 Tektronix 4014 emulator softwvare

Crosstalk communicatious software

TN IO T W I TL Y R T R s

A color momitor with adapter capablé of resoluti.ns of 640 xV480fpiiéls ‘
will be useful in graphics applications in the IRDMS. {

This equipment will be used for all data entry and error checking
processes. Ounly when all errors have been corrected will a file de
trzansmitted to the IRDMS Local Area Network at Edgewood, MD. The
contractor may seek reimhursement for telephone charges related to data

transaission.

There are three levels of date recognized in the IRDMS. Level | consists
of a1l files genarated by the contractor on his aicrocomputer, either as a
result of data entry, or generated by the error checking progras. The oml
Level | fi1les which are preesent on the UNIVAC are progras files. Program
files are files composed of several elements. An element may coutain
various contractor-written utilities or programs, add-streams, or other
tecurringly used set of commands. Each contractor is authorized two
prograa files, the names of which shsll be furunished to the Government
within 7 calendar days of their creation.
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Error-free files should be transmitted at least weekly to the IRDMS
aetwork. Each received file will be processed through an error checking
program-identical to that on the contractor's microcomputer, in order to
verify acceptance. Accepted files will then be sent to cthe UNIVAC. Should
any files fail this final error check, the submitting contractor will be
notified and required to correct detected errors and retransait the data.

Upon arrival at the UNIVAC, filcs ate classified a3 Level & flles. These
records are protected by write keys, and therefore may not be modified by
the contractor. They may be read by the coatractor, provided the
appropriate read key is apecified. All Level 1 files are the
responsibility of the Covernmentc. Level 2 files exist only until the data
are loaded into the appropriate installation data base, normally less thanm
10 working days.

Data in the installation data base are considered Level ] data. They may
be accessed by the contractor using government supplied report programs and
the appropriate read key, but are protected from changes by write keya.

The installation data bases are the responsibility of the Government.

The contractor shall be responsible for the accuracy of all data he subaits
to the IRDMS. He shall insure that all data entered into and resident in
the IRDMS as a result of the contract exactly correspond to the data
contained fu the ociginal bocks of entry ({.e. laboratory bemch sheets).
The accuracy verification shall be accomplished, and the CO or his
technical representative notified, within 5 working days following transfer
or any data from Level | to Level 2.

The type of data to be entered into the IRDMS is specified elsewhere in the
contract. Map location data must be submitted before any other data.
Methods certification must be approved by the Government prior to
submission of any chemical data analyzed by the method.

Communications difficulties between the coantractor's microcomputer and the
IRDMS 3COM Local Area Network, or between the contractor's microcoaputer
andthe ceatral site processor should be documented to the attention of -
USATHAMA. Particular note should be made of time and date, type of
microcoaputer and modem, communications softwvare and settings, number
called, and nature of the problem. Hard copies of any error messages are
particularly helpful.
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APPENDIX F

MONITOR WELL DESIGNATION CROSS REFERENCE



APPENDIX F

Monitor Well Designation Cross Reference Table

USATHAMA Minnesota

3

- ‘- - b 4
: . H A |

Common IRDMS Unique
Name Designation Number
01L81l1 424055
01L821 424054
01L822 424052
S3Ul1 01U003
S4U1 01U004 234198
S11U1 01U011 234199
51201 01U012 234200
52201 01U022 234201
S33U1 01U033 234202
S34U1 010034 234204
S35U01 010035
S36U1 01U036 234206
S3701 01U037 234207
S38U01 010038 234208
S39U1 010039 234209
S40U1 01U040 234210
S41U1 01U041 234211
S43AU1 010043
S44U1 01U044 234212
54501 01U045 234215
S46U1 010046 234216
S4701 010047 234217
S48U1 010048
S50AU1 01U050
S51U1 01U0S51 234222
S52U1 01U052 234223
S53AU1 01U053
.. S54AU1 01U054 .
- S60U1 010060 234235
S62U1 010062 234237
Se3U1 010063 234239
S564U1 010064 234240
S65U01 010065 234241
S67U1 010067 234243
S72AU1 010072
S85U1 01U085 236479
S98U1 01U098 236494
S100U1 01U100 236497
S101U1 010101 236498
S102U1 01U102 236499
S103U1 01U103 236500
$104U1 01U104 236501
S105U1 01U105 236502
S106U1 01Ul06 236503



APPENDIX F

Monitor Well Designation Cross Reference Table

USATHAMA Minnesota
Common IRDMS Unique
Name Designation Number

- — - - ——— - — - - — - —— - -

S107U1  01U107 236504

l s108U1 01U1l08 236505
S109U1  01U109 236506

S110U1  01U110 236507

FA4U1 01U524 236194

l FW5U1 01U525 236196
: FV12U1  01U526 236197

FV8U1l 01U527 236197

' OW101Ul 01U601 236189
( OW102U1 01U602 236190
OW103Ul 01U603 236191

OW104U1l 01U604 236192

' OW10571 01U605 236193
OW107U1 01U607 232127

OW108Ul 01U608 242128

. OW109U1l 01U609 242129
OW11l0Ul O01U610 242130

OW111Ul O01lU611 242131

: OW112U1 01U612 194758

OW113Ul 01U613 194759

' OW115U1 01U615 194760

OW116Ul O01U616 194761

' OW11l7Ul1 01U617 194770
' OW118Ul 01U618 194771
PW119U1 01U619 194772

OW120U1 01U620 194701

PW121U1 01U621 194702

OW122Ul 01U622 194703

. OW123U1l 01U623 . . 194704

OW501Ul 01U631 194720

OWS02U1 01U632 194721

OWS04U1 01U634 194716

OW505U1 01U635 194722

OWS06U1 01U636 194723

OWS08U1 01U638 194717

OWS09U1 01U639 194718

OW510U1 01U640 194719

OW512U1 01U642 194727

OW522U1 01U652 242134

OW536U1 01U666
OW537U1 01U667
OwW538U1 01U668
§20U03 030020 234173
S1U3 03U001 234135



APPENDIX F

Monitor Well Designation Cross Reference Table

USATHAMA Minnesota
Common IRDMS Unique
Name Designation Number

S1M3 03M001 234136
S1L3 03L001 234137
S1U4 04U001 234138
S52U3 03U002 234139
S2M3 03M002 234140
S2L3 03L002 234141
S2U4 04U002 234194
S3U3 03U003 234142
S3M3 03MO003 234143
S3L3 03L003 234144
S3U4 04U003 234193
S3PJ PJ#003
S4U3 03U004
S4M3 03M004 234146
S4L3 03L004 234147
S5U3 030005 234148
03MO005
S5L3 03L005
S6U3 03U006 234149
PJ#006
S7U3 030007 234150
S7M3 03M00Q7 234151
S7L3 03L007 234152
S7U4 040007 234195
S8U3 030008 234153 .
S9U3 030009 234154
S10U3 030010 234155
S10M3 03MO10 234156
.S10L3 . 03L01l0 g 234157
S11U3 030011 234158
S$12U3 030012 234159
S12M3 03M012 234160
§1213 03L012 234161
S12U4 040012 234196
S13U3 030013 234162
S13M3 03M013 234163
S13L3 03L013 234164
51403 030014 234165
S1413 03L014 235748
§1503 030015 234166
§16U3 030016 234167
S17U3 03U017 234168
S17M3 03N017 234169
S17L3 03L017 234170
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APPENDIX F

Monitor Well Designation Cross Reference Table

USATHAMA Minnesota
Common IRDMS Unique
Name Designation Number

- - - -y s . - = — o o

§1803 o3vuo1s 234171
S18L3 03L018 235749
§19U3 03U019 234172
ST20U3 030020 234173
S20M3 03M020 234174
S20L3 03Lo020 234175
S20U4 040020 234197
S21U3 03U021 234176
S21L3 03L021 235750
S22U3 03U022
S23U3 030023
S2403 030024
S25U03 03U025
S26U3 03U026
S27U03 03vuo027
S27L3 03L027 235751

S27U04 04U027
S27PJ PJ4#027

§28U3 03uo028
S28L3 03L028 235752
S$29U3 03U029
S29L3 03L02° 235753
S3003 03U030

S31U3 03U031
S32U3 030032
S74PJ PJ#074

S75U3 03U075 236078
S76U3 . 037076 . 236077 .
-87703 1 03U077 - 236075
S77L3 03L077 236076
04U077 426877
043077
S78U3 030078 236073
S78L3 03L078 236074
S79U3 03U079 234077
S79L3 03L079 242160
S80L3 03Lo080 236071
S81L3 03L081 236070
S82U3 03U082 236476
S83U3 030083 236478
S84U3 03uo084 236069
ST84L3 03L084 440887
S86L3 03L086 236068



APPENDIX F

Monitor Well Designation Cross Reference Table

USATHAMA Minnesota
Common IRDMS Unique
Name Designation Number

S87U3 030087 236480
S88U3 o3u088 236482
S89U3 030089 236483
S90U3 037090 236485
S91L3 03L091 236067
S92U3 030092 236487
S93U3 03U093 236489
594U3 . 03U094 236066
S96U3 030096 236491
S97U3 030097 236493
S99U3 030099 236495
$11103 030111 236508
§112U3 030112 236510
WF1U3 03U113 242124
WF1L3 03L113 236080
WF2U3 030114 242125
SC1 03U301
Bl 030302 426842
B2 03F303 426843
B3 03F304 426844
B4 03F305 426845
BS 03F306 426846
B6 03F307 426847
B7 03F308
PO-1 03U671 421438
OW541U3 03U674
OW541U3
70103 030701 426848
70104 - 04U701 . 426849
702U3 03U702 426850
70204 04U702 426876
043702
70303 030703 426878
704U3 03U704 426883
705U3 030705 426884
706U3 030706 426885
707U3 030707 426886
70803 030708 426879
708U4 040708 426880
04J708
70903 030709 426881
709U4 040709 426882
71003 030710 434032
03M713



APPENDIX F

Monitor Well Designation Cross Reference Table

USATHAMA Minnesota
Common IRDMS Unique
Name Designation Number

04U713

04J713

04U714

04J714
SM1 030715
SM2 030716
319U4 03L859 434036
32013 03L860 434038
32004 04U860 434035
321L3 031861 434039
321U4 04U861 434034
40104 04U871 447889
40204 04U872 447988
405U4 04U875 447898
40704 04U877 447896
409U4 04U879 447900
41004 04U880 447895
41104 04U881 447891
41204 04U882 447890
41304 04U883 447892
71103 030711 434033
71104 04U711 434031

. e
o



APPENDIX G
NPDES SAMPLE POINT LOCATIONS
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APPENDIX H

QUARTERLY SURFACE WATER AND NPDES ANALYSIS



QL interpoll

INTERPOLL INC.

4500 BALL ROAD N.E.

CIRCLE PINES, MINNESOTA 55014
612/7868-6020

Federal Cartridge Coapany
Twin Cities Army Asmunition Plant
New Brighton, MN 55112

Attention: Paufa Caonnell

PARAMETER: TL, Method SDO7
DETECTION LIMIT: 2.70 ug/L

UNITS: ug/L

PREP DATE: 1/5/88

ANALYSIS DATE: 1/5/88

ANALYST! BJN

PURCHASE ORDER: $7194-01
Saaple Date Interpoll

1D Collected ID

SW052 12/11/87 3583-02
SW054 12/711/87 5585-03
o1u127 12/711/87 .3384-01
01U133 12/11/87 33586-02
01U133 12/11/87 5586-02D

Field Blank 12/11/87 53586-04
SWos8 . 12/17/87 3610-06
SW0S9 - 12/17/87 J610-07
SW040 12/17/87 S5610-08

High Spike '

High Spike

High Spike True Value

Low Spike

Low Spike True Value

M2 Blank

GWH/cqg

{ = less than

C e mes e -

February 12, 1988

USATHAMA Dilution
1D Result Factor
AQMO003 < 2.70 1
AOMOO4 < 2.70 1
AGNOOS < 2.70 1
AOM00S < 2.70 1
AONOO7 < 2.70 1
AGNOOB < 2.70 1
AGNOOY € 2,70 1
AONOL0 < 2.70" 1
AONO1LL < 2.70 1
AON002 30.0
AONMO13 30.0
30.0
AOMOL12 6.10
.00
AGN001L < 2.7¢

Respectfully subaitted,

Abugs, M TPl ——

6regqg W, Holsan,
Inorganic Cheaistry Departaent Manager




QD interpoll

INTERPOLL INC.

4500 BALL ROAD N.E,

CIRCLE PINES, MINNESOTA 55014
612/786-6020

Federal Cartridge Cospany
Twin Cities Aray Aamsunition Plant
New Brighton, MN 35112

Attention: Paula Connell January 30, 1988

PARAMETER: NI, Method SDO7
DETECTION LINMIT: 5.94 ug/L
UNITS: ug/L

PREP DATE: 12/3/87
ANALYSIS DATE: 12/3/87
ANALYST: PN

PURCHASE ORDER: $7194-01

1D Collected 10 1D Result Factor

SW034 11/2/87 3415-01 ALBGO3 { 5.94

SW045 11/2/87 3416~03 ALB004 4.00
3.94

35.94
3.94
3.94
3.94

SW03S 11/2/87 3416-03 ALBOOS
SW039 11/72/87 3416-07 ALBOOS
_ SWO4t 11/2/87 _ 5416-09 ALBOO7
SW04&S : 11/2/87 . 3416~-11 _ - ALB0OOB
SH029 ‘11/2/87 3416-13 - ALBO09
sWo28 1173787 3424-02 ALBO10 3.94
SNOo31 11/3/87 3424-04 ALBO11 3.94

SW030 11/3/87 3424-06 ALBO12 6.30
3.94

3.94
J3.94
3.94
3.94
J3.94
3.94
5.94
3.94
5094
3.94
3.94
5094
5094

AAAAAAA

SN036 1175787 3434-02 ALBO13
sNo3s8 1173787 3434-04 ALBO14
SW037 11/3/87 3434-03 ALBO1S
SN040 1173787 3434-08 ALBO1&
03IN303 1179787 3445-01 ALBOL7
03u007 11/9/87 3443-02 ALBO18
o03Lo007 11/%9/87 3445-03 ALBO19
040007 11/9/87 3443-04 ALB020
o03uoos 11/9/87 3443-03 ALBO2!
o3uo10 1179787 344304 ALB022
o3Lo0t0 11/9/87 3443-07 ALBO23
04U012 1179787 3443-08 ALBO24
o3L012 11/9/87 J443-09 ' ALBO25
o3uo012 1179787 3443-11 ALBO25

PO 0 et 0t A e e e A P e ek e St e e e e e b A e e

AAAAANAAAAAAAAAAN

l Saaple Date Interpoll USATHAMA Dilution



Interpoll Labaoratories
USATHAMA Labaratory Report
Federal Cartridge Company

Page Two
Sample Date Interpoll USATHANA Dilution
ID Collected 1D ID Result Factor
SW032 11/10/87 5430-01 ALBO27 { 5.94 {
SW062 11/10/87 35450-03 ALBO28 < 5.94 1
SWos4 11/10/87 3450-05 ALBO29 < 5.94 1
SWO043 11/10/87 5450-07 ALBO30 < 5.94 1
SWos1 11/10/87 5450-09 ALBO31 7.50 {
03uo013 11/710/87 5431-01 ALBO32 < 5.94 1
03M013 11/10/87 3451-02 ALBO33 < 5.94 t
o3L0t3 11/10/87 5451-03 ALBO34 ¢ 5.94 {
o3uot7 11/10/87 5451-04 ALBO3S ¢ 5.94 1
03M01L7 11/10/87 5451-05 ALBO3S { 5.94 {
03L017 11/10/87 S5431-06 ALBO37 { 5.94 1
03U074 11/10/87 5451-07 ALBO38 { 5.94 t
03U704 11/10/87 S5451-08 ALBO3Y < 5.94 {
03U075 11/10/87 5451-09 ALBO40 { 5.94 {
03U023 11/10/87 3451-10 ALBO41 < 5.94 1
High Spike ALBO02 33.35
High Spike ALBO43 33.5
High Spike True Value 35.0
Laow Spike ALBO42 13.0
Low Spike True Value 12.0
MQ Blank ALBOO1 { 5.94
Respectfully submitted,
/{i\;4?1r . Rfpi———
6regg N. Holaan,
- Inorganic Cheaistry Department Manager
6WH/cg

{ = less than




Q. interpoll

INTERPOLL INC.

4500 BALL ACAD N.E.

CIRCLE PINES, MINNESOTA 55014
612/786-6020

Federal Cartridge Coapany
Twin Cities Aray Aassumition Plant
New Brighton, MN 33112

Attention: Paula Connell

PURCHASE ORDER: $7194-01

PARAMETER: Cyanide, Method TY02
DETECTION LINIT: 8.33 ug/L
UNITS: ug/L
ANALYSIS DATE: 11/10/87

ANALYST: NP

Sasple Date Interpoll

iD Collected 1D

SWHO34 11/2/87 5416-01
SH045 11/2/87 3416-03
SWO3S 11/2/87 3416-05
SH039 11/2/87 5414-07
SHO41 11/72/87 54146-09
SWO04S 11/2/87 J416-11
SWo28 11/3/87 3424-02
SWO31 11/3/87 5424-~04
§W030 11/3/87 J424-04
- 8034 y 11/3/87 5434-02
G038 11/3/87 343404
SHO37 11/3/87 J434-03
SH040 11/73/87 3434~08
High Spike
High Spike
High Spike True Value
Low Spike
Low Spike True Value
M@ Blank
GWH/cg

{ = less than

Deceaber 13, 1987

USATHAMA Dilution
ID Result Factor
AIvVOO03 ¢ 8.33 1
AIV0O4 ¢ 8.33 {
AIvVoO0S 17.0 1
AIvVoos ¢ 8.33 1
AIvVoo7 < 8.33 {
AIvo09 < B.33 1
Alvolo < 8.33 1
Alvolt 13.3 1
Alvo12 < 8.33 1
AIvVO14 ¢ 8.33
AIVO1S < 8.38
AIVO1s <€ 8.35 1
AlvoLr7 < 8.33 1
Alvooa 93.4
AIVo13 101
100
Alvo02 9.62
10.90
AIvVOOL < 8.33

Respectfully subaitted,

Aoy V. Yol

Sregg W. Holasan,
Inorganic Cheaistry Departaent Manager



QD inte

INTERPOLL INC.

rpoll

4500 BALL ROAD N.E.
CIRCLE PINES, MINNESQTA 55014

612/786-6020

Federal Cartridge Cospany
Twin Cities Arsy Aasunition Plaat

New Brighton, MN 33112

Attention: Paula Connell

PARAMETER: BA, Method SDO7
DETECTION LIMIT: 20.0 ug/L
UNITS: ug/L
PREP DATE: 1274787
ANALYSIS DATE: 12/4/87
ANALYST: PHM
PURCHASE ORDER: #7194~01
Sample Date Interpoll USATHANA Dilution
1 Collected ~1 S § Result -Eactor
SHO34 11/2/87 3416-01 AJX003 8s.0 1
SHO435 11/2/87 3416-03 AJX004 122 1
SNO033 1172787 3416-03 RAJX003 60.0 1
gH039 11/2/87 3416-07 AJX004 32.0 1
SHO4 1 11/2/87 341609 AJX007 36.0 1
SW04S 1172187 J416-11 AJX008 44.0 B |
SW029 1172787 54146-13 -AJX009 24 ) 5 B
gwo28 11/3/87 5424-02 AJxo10 180 1
SNO3t 11/3/87 3424-04 Adxoit 184 1
88030 11/3/87 3424-06 AJX012 183 1
gH034 11/3/87 3434-02 AdX013 45.0 1
SWo3s8 11/3/87 3434-04 AJXO014 31.0 §
SW037 11/5/87 J434-05 AJX013 41.0 1
SH040 11/3/87 3434-08 AJX014 31.3 1
03N303 11/9/87 J443-01 AJX017 124 1
o3uoo7 1179787 3445-02 AJxois 26 11
g3L007 1179787 J443-03 AJX019 22 11
04U007 11/9/87 J443-04 AJX020 190 1
o3uoos8 11/9/87 J443-03 AJX021 34 11
o3uo10 1179787 3443-06 AJX022 127 1
o3Lot0 11/9787 3443-07 AJX023 32.0 1
04U012 1179/87 J4435-08 AJX024 10 30
o3Lo12 1179787 3443-09 AJX023 167 1
o3uo012 11/9/87 3443-11 AJX026 20 11

Deceaber 30, 1987




Interpoll Laboratories
USATHAMA Laboratory Report
fFederal Cartridge Coapany

Page Twa
Sasple Date Interpoll USATHANA Dilution
_ip Collected I 1 Result LEactor
SN032 11/10/87 34350-01 AdJxo27 112 1
SW042 11/10/87 J450-03 AJx028 12 30
SNOo64 11/10/87 5430-03 AJX029 128 {
SH053 11/10/87 3430-07 AJX030 144 1
SWHostL 11/10/87 5430-09 AJXO031 132 1
o03uo13 11/10/87 3431-01 AJX032 11 11
03N013 11/10/87 3431-02 AJX033 145 1
03L013 11/10/87 3431-03 AJX034 18 11
03uo17 11/10/87 5431-04 AJX03S 32.5% 1
03M01L7 11710787 5451-03 AJX034 65.0 1
03L017 11/10/87 5451-04 AJX037 126 1
03U074 t1/10/87 5431-07 AJX038 136 1
03U704 11/10/87 5451-08 AJX039 45.0 1
03U075 11/10/87 3451-09 ) AJX040 32.0 i
03U023 11/10/87 5451-10 AJX041 0.0 1

High Spike AJX002 138

High Spike AJX043 157

High Spike True Value 150

Low Spike AJX042 36.0

Low Spike True Value 490.0

HQ Blank AJX001 { 20.0

Respectfully submitted,

Mﬂy%

G6reqg ¥. Holman,
~ Inorganic Cheaistry Departaent Manager

6WH/cg
{ = less than



Q_ interpoli

INTERPOLL LABORATORIES, INC.

4500 BALL ROAD N.E.

CIRCLE PINES, MINNESOTA 55014-1819
TEL: 612/786-6020

FAX: §12/786-7854

Federal Cartridge Company
Twin Cities Army Ammunition Plant
New Brighton, MN 55112

Attention: Paula Conmnell

LABORATORY REPORT: #5585A4 & #5586A October 24, 1988

PURCHASE ORDER: #7194-01

SAMPLES COLLECTED: December 11, 1987
SAMPLES RECEIVED:  December 11, 1987
PREP DATE: December 17, 1987

METHOD: UMO9R

Method
Sample Identification: Blank/
Laboratory Log Number: Spike
UsATHAMA ID Number: _AQNOOL

Analysis
Date & Detact
Parameter, ug/L Initials _Limit
1/22/88

PHENDOL JB 80 < 80
1P JB SO < SO
NNDMEA JB 33 < 3
B2OLEE JB 10 < 10
130CLB JB 135 < 13
14DCLB JB 19 < 13
1200 B JB 15 < 135
BXCIPE JB 10 < 10
NNDINPA JB 20 < 2
QAET JB 195 < 135
2P JB 40 < 40
24PN JB 30 < S0
249DCL P JB 33 < 33
4a.3C JB 33 < 33
246TCP JB 35 < 33
N8 JB 13 < 13
ISOPHR JB 10 < 10

AN EQUAL OPPORTUNITY EMPLOYER

SWo28
5565-01
-A0NOO2
< 80
< %
< 33
< 10
< 13
< 13
< 15
< 10
< 20
< 15
< 40
<
< 33
< 33
< 33
< 13
< 10

SWOS2

ANAAANAAANAANAANAANAAAAAAANANAN

AT R R R-X
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Interpoll Laboratories

USATHAMA Laboratory Report #5585A4 &
Federal Cartridge Company

Page Three

#5586~ (continued)

Method
Sample I[dentification: Blank/
Laboratory Log Number: Spike
USATHAMA ID Number: _ANOOY
Analysis
Date & Detect
Parameter, ug/L  Initials _Limit
1/22/68

ALDRN JB 10 < 10
BBHC JB 10 < 10
DBHC JB 10 < 10
CLDAN JB 50 < 50
PPDDD JB 10 < 10
PPDDE JB 10 < 10
PPDDT JB 10 L 10
DLDRN JB 10 < 10
ESFS04 JB 10 < 10
ENDRNA JB 10 < 10
HPCL JB 10 < 10
HPOLE JB 10 < 10
PCBO16 JB 1.0 < 1.0
PCR221 JB 1.0 < 1.0
PCRZ32 JB 1.0 < 1.0
PCB242 JB 1.0 < 1.0
PCB248 JB 1.0 < 1.0
PCB254 JB 6.0 < 4.0
PCR260 JB 6.0 < 6.0
TXPHEN JB 500 < S00
ABHC JB 10 < 10
LIN JB 10 < 10
. AENSLF JB 10 < 10
BENSLF JB 10 < 10
ENDRN JB 10 < 10
Dilution factor 1

I\AAAAI\AAA/\AAAAAAA/\AAA/\AAA

538501

b b b hs s et
0000005888555

00 b e e
O0000O0O0

8

L
555558

SWOS2
558502

000000 O

00 e b o o e

8

10

I\/\AAAAI\AAAAAAAAAAA/\AAAAAA



Q_ interpoli

INTERPOLL LABORATQORIES, INC.

4500 BALL ROAD NE.

CIRCLE PINES, MINNESOTA 55014-1819

TEL: 612/786-6020
FAX: 612/7868-7854

Federal Cartridge Company
Twin Cities Army Ammunition Plant
New Brighton, MN 35112

Attention: Paula Connell

LABORATORY REPORT: #3610A

March 11, 1988

PURCHASE ORDER: #7194-01

SAMPLES COLLECTED: December 17, 1987
SAMPLES RECEIVED: December 17, 1987
PREP DATE: December 21, 1987

METHOD: W09

Sample Identification:
Laboratory Log Number:
USATHAMA ID Number:

Method
Blank/

Spike

Analysis
‘ . Date & Detect
~ Parameter, ug/L  Initials _Limit

1/23/88
PHENOL JB 80 < 80
2P JB S0 < 30
NNDMEA JB 35 < 33
B2XOLEE JB 10 < 10
13008 JB 15 < 13
14DQ.B JB 13 < 13
120Q.8B JB 13 < 13
B2CIFE JB 10 < 10
NNDNPA JB 20 < 2
QL&ET JB 13 < 135
2% JB 40 < 40
24DMPN JB S0 < 0
24pCLP JB 33 < 33
40.3C JB 33 < 33
246TCP JB 33 < 33
N8 JB 13 < 13
ISOPHR JB 10 < 10

AN EQUAL OPPORTUNITY EMPLOYER

SWOS?
3610-07

10
15
13
15
10

13

AANAAAAANAANAANAAAAAAAANA

sLdRyYs



Interpoll Laboratories

USATHAMA Laboratory Report #5610A (continued)
Federal Cartridge Company

Page Two

Sample Identification:
Laboratory Log Number:
USATHAMA 1D Number:

Analysis
Date & Detect
Parameter, ug/L Initjals _Ljimit

1/23/88
B2CEXM JB 30
124TCB JB 15
NOP JB 15
24DNP JB 70
ap JB 70
HCBD JB 15
OL6CP JB 10
20NAP JB 15
DR JB 50
ANCPYL JB 30
45DN2C JB 50
PCP JB 30
ANCPNE JB 45
24DNT JB 35
26DNT JB &0
DEP JB 10
40LPPE JB 40
FLRENE JB 25
NADPA JB 25
ABRPPE JB 10
" OLLBZ JB - 10

PHANTR B 20 -
ANTRC JB 23
DAEP - JB S0
FANT JB 40
BENZID JB &0
PYR JB 18
BBZP JB 30
33IDCED JB 30
BAANTR JB 10
B2EHP JB 10

ORY JB 20
DNOP JB 13
BEFANT JB &0
BKFANT JB &0
BAFYR JB &0
ICDPYR JB 13
DBAHA JB 20
BEHIPY JB 10

AI\AAAAAAI\AAAI\AAAAAAI\AAAAAAAA/\A/\AAAA/\AAA

Method
Blank/

Spike

I Y Y L L L N L L L T L rorapeyy

AAAAAAAA(\AAAAAI\AAAAAAAAAAAAAAA

561007

2R AR AR R I R I R R R R T

AAAANAAANAN



Interpoll Laboratories ‘
USATHAMA Laboratory Report #5610A (continued)
Federal Cartridge Company

Page Three
Method
Sample Identification: Blank/ SWOS9
Laboratory Log Number: Spike 5610~-07
LSATHAMA ID Number _ARGOOL _ARBOO2
Analysis
Date & Detect
Parameter, ug/L. | Injtials _Ljimit
1/23/68

ALDRN JB 10 < 10 < 10
BBHC JB 10 < 10 < 10
DBC JB 10 < 10 < 10
CLDAN JB S0 < S0 < S0
PPDDD JB 10 < 10 < 10
PPDDE JB 10 - < 10 < 10
PPDDT JB 10 < 10 < 10
DLDRN JB 10 < 10 < 10
ESFS04 JB 10 < 10 < 10
ENDRNA JB 10 < 10 < 10
HPCL JB 10 < 10 < 10
HPCLE JB 10 < 10 < 10
PCBO16 JB 1.0 < 1.0 < 1.0
PCB221 JB 1.0 < 1.0 < 1.0
PCB232 JB 1.0 < 1.0 < 1.0
PCB242 JB 1.0 < 1.0 < 1.0
PCB248 JB 1.0 < 1.0 < 1.0
PCB2S4 JB 6.0 < 6.0 < 6.0
PCB260 JB 6.0 < 6.0 < 6.0
TXPHEN JB 300 < 9S00 < %S00
ABC o S B 10 < 10 < 10
LIN JB 10 < 10 < 10
AENSLF JB 10 < 10 < 10
BENSLF JB 10 < 10 < 10
ENDRN JB 10 < 10 < 10
Dilution factor 1 1.02



Interpoll Laboratories

USATHAMA Laboratory Report #5610A (continued)

Federal Cartridge Company

Page Four

Sample Identification:
Laboratory Log Number:
USATHAMA ID Number:

Parameter

Surrogate Standards:
NBDS
xBP
TRPD14
PHENDS
P
2467

WAO/cg
< = less than

Spike
Conc.

21
71
Y4
S5

Method
Blank/ SWOS?
Spike 561007
—£8500) £80002
24 25

20 2

S0 42

30 27

34 32

S0 50

Respectfully submitted,

A GO

Organic Chemistry Department Manager



Interpoll Laboratories

USATHAMA Laboratory Report #5566B, #5568B & #S5788B (continued)

Federal Cartridge Company
Page Eleven

Sample Identification:
Laboratory Log Number:
USATHAMA ID Number:

Analysis
Date & Detect
Parameter, ug/L Initials _Limit

1/20/88

B2CEXM JB 30
1247CB JB 13
NeP JB 15
24DN\P JB 70
ap JB 70
HCBD JB 15
CL&CP JB 10
200EP JB 15
DMP JB 50
ANAPYL JB 30
46DN2C JB 50
PCP JB 30
ANAPNE JB 45
24DNT JB 35
26DNT JB &
DEP JB 10
40LPPE JB 40
FLRENE JB 25
N\DPA JB 23
AEFPPE JB 10
CL6BZ JB 10
. PHANTR ~JB 20
CANTRC ' JB 23
DNEP JB S0
FANT JB 40
BENZID JB &0
PYR JB 13
BBZP JB 30
330CED JB 3
BAANTR JB 10
BZEYP JB 10
ORY JB 20
DNOP JB 15
BEFANT JB &0
BIKFANT JB &
BAPYR JB &0
1CDPYR JB 15
DBAHA JB 20
BEHIPY JB 10

AAAAAAI\AAAAAAAAAAAAAAAAAAAAAAAAAI\AAAAAA

cBGEBLYEHELEEEBUNEEUNEE8H54Y4Y



Interpoll Laboratories
USATHAMA Laboratory Report #5566B, #35688B & #5578B (contimued)

Federal Cartridge Company

Page Twelve
Sample Identification: SWO3S
Laboratory Log Number: 537605
USATHAA ID Number: £QJo10
Analysis
Date & Detact
Parameter, ug/L  Injtials _Limit
1/20/88
ALDRN JB 10 < 10
BB-C JB 10 < 10
DBHC JB 10 < 10
CLLDAN JB 50 < 50
PPDDD JB 10 < 10
PPDDE JB 10 < 10
PPDDT JB 10 . < 10
DLDRN JB 10 < 10
ESFS04 JB 10 < 10
ENDRNA JB 10 < 10
HPCL JB 10 < 10
HPOLE JB 10 < 10
PCBO16 JB 1.0 < 1.0
PCB221 JB 1.0 < 1.0
PCB232 JB 1.0 < 1.0
PCB242 JB 1.0 < 1.0
PCB248 JB 1.0 < 1.0
PCB254 JB 6.0 < 6.0
PCBR260 JB 6.0 < 6.0
TXPHEN JB 300 < 300
ABHC _ JB 10 < 10
- LIN .. . JB A 10 < 10
PENSLF JB ’ 10 - < 710
BENSLF JB 10 < 10
ENDRN JB 10 < 10

Dilution factor 1.02



Interpoll Laboratories

USATHAMA Laboratory Report #3566B, #55688 & #55788B (continued)

Federal Cartridge Company
Page Thirteen

Samnple Identification:
Laboratory Log Number:
USATHAMA 1D Number:

Parameter

Surrogate Standardss
NBDS
P
TRPD14
PHENDS
P
246TBP

WAO/cg
< = less than

Spike
Conc.

21
71
57
55

26
=
35
40
47
S8

Respectful ly submitted,

Q0o

Orgam.c Ct-\endstry Department Manager



Q_ interpoll

INTERPOLL LABORATORIES, INC.

4500 SBALL ROAD N.E.

CIRCLE PINES, MINNESOTA 55014-1819
TEL: §12/786-6020

FAX: 612/786-7854

Federal Cartridge Company
Twin Cities Army Ammunition Plant
New Brighton, MN 55112

Attention: Paula Connell

LABORATORY REPORT: #5450A
PURCHASE ORDER: #7194-01

SAMPLES COLLECTED: November 10, 1987
SAMPLES RECEIVED: November 10, 1987
PREP DATE: November 16, 1987

METHOD: W9

Sample Identification:
Laboratory Log Number:
USATHAMA 1D Number:

Analysis
, Date & Detect
12/4/87
PHENDL JB 80
2P JB 0
NNDMEA JB 33
BX1LEE JB 10
13DQB JB 13
14DCLB JB 13
12008 JB 13
BXCIPE JB 10 |
NNDNPA JB 2
QE&ET JB 15
NP JB 40
28DMPN JB 30
28DCLP JB 3B
40.3C JB 33
246TCP JB 33
NB JB 15
ISOPHR JB 10

October 24, 1988

Method
Blank/
Spike
A00L
< 80
< S0
< 35
< 10
< 15
< 15
< 1S
< 10
< 2
< 13
< 40
< S0
< 35
< 35
< 35
< 13
< 10

AN EQUAL OPPORTUNITY EMPLOYER

545001

AAAAAAAAAAAAAAAANA

3430-03

AAAAAAAAAAAAAAAAA
caHAE88LRELLLEEHYS
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Interpoll Laboratories
USATHAMA Laboratory Report #35450A (continued)
Federal Cartridge Company

Page Three
Mathod
Sample Identification: Blank/ SWO32
Laboratory Log Number: Spike 5450-01
USATHAMA ID Number: QD001 Q0002
Analysis
Date & Detect
Parameter, ug/L  Initials _Limit
12/4/87
ALDRN JB 10 < 10 14 10
BBHC JB 10 < 10 £ 10
DBHC JB 10 < 10 < 10
C_DAN JB S0 < S0 < 50
PPDDD JB 10 < 10 < 10
PPDDE JB 10 - < 10 < 10
PPDDT JB 10 < 10 < 10
DUDRN JB 10 < 10 < 10
ESFS04 JB 10 < 10 < 10
ENDRNA JB 10 < 10 < 10
HPCL JB 10 < 10 < 10
HPCLE JB 10 < 10 < 10
PCBO16 JB 1.0 < 1.0 < 1.0
PCB221 JB 1.0 < 1.0 < 1.0
PCR232 JB 1.0 < 1.0 < 1.0
PCB242 JB 1.0 < 1.0 < 1.0
PCHE248 JB 1.0 < 1.0 < 1.0
PCB234 JB 6.0 < 6.0 < 6.0
PCB2460 JB 6.0 < 6.0 < 6.0
TXPHEN JB 500 < %00 < %00
ABHC ‘ : .. JB 10" < 10 € - 10
LIN JB R 3 < 10 €
AENSLF JB 10 < 10 < 10
BENGLF JB 10 < 10 < 10
ENDRN JB 10 < 10 < 10
Dilution factor 1 1.10

10

AAAAANAAAANAAANAAAAAAAAAAAAAAARA

3450-03

Bo e b e b g b
0505bb65¥88565

L O N e
e e & § & o
0000000

8

10



Interpoll Laboratories

USATHAMA Laboratory Report #3430A (continued)

Federal Cartridge Company
Page Four

Sample ldentification:
Laboratory Log Number:
USATHAMA 1D Number:

Parameter

Surrogate Standards:
NBDS
xR
TRFPD14
PHENDS
P
246TBP

WAO/cg
{ = less than

Method

Blank/ SWO32 SWO&2
Spike 5450-01 3450-03
L0001 200002 -A0C003

Spike

Conc.

wasl,
28 38 61 56
ps4 y.s] 30 27
21 28 40 31
71 16 36 35
57 31 &0 &2
S5 87 100 130

Respectfully submitted,

L.Qw@ ors
Wayne A.” Olson,
Organic Chemistry Department Manager



-~ QU interpoli

INTERPOLL LABORATORIES, INC.

4500 BALL ROAD N.E.

CIRCLE PINES, MINNESOTA 55014-1819
TEL: 612/786-6020

FAX: 612/786-7854

Federal Cartridge Company
Twin Cities Army Ammunition Plant
New Brighton, MN 55112

Attention: Paula Connell

LABORATORY REPORT: #355768A
PURCHASE ORDER: #7194-01

SAMPLES COLLECTED: December 10, 1997
SAMPLES RECEIVED:  December 10, 1987
PREP DATE: December 14, 19897

METHOD: UMO?

Sample Identification:
Laboratory Log Number:
USATHAMA 1D Number:

Analysis
Date & Detect

1/21/88
PHENDL JB 80
2P JB S0
NNDMEA JB 335
B2CLEE JB 10
130Q.8 JB 13
14DQLB JB i3
1200LB JB 13
B2CIPE JB 10
NNDNPA JB 2
CQL&ET JB 15
. o JB
24DMPN JB
24DCLP JB
40.3C JB
246TCP JB
NB JB
ISOPHR - JB

caRtugs

October 24, 1968

Method
Blank/ SWO3S
Spike 5578-05D

- r.¢.0) N £0K002
< ©0 < 80
< % < %
< 33 < 33
< 10 < 10
< 15 < 15
< 13 < 15
< 15 < 15
< 10 < 10
< 20 < 20
< 13 < 13
< 40 < 40
< % < %0
< 33 < 33
< 33 < 33
< 33 < 33
< 13 < 13
< 10 < 10

AN EQUAL OPPORTUNITY EMPLOYER

SWO43
557607

AAAAAAAAAAAAAAAAA
5altR88LYELLLEHEY



Interpoll Laboratories
USATHAMA Laboratory Report #5578A (continued)
Federal Cartridge Caompany

Page Two

Method
Sample Identification: Blank/
Laboratory Log Number: Spike
USATHAMA ID Number: AGKOO01

Analysis
Date & Detect
Parameter, ug/L Initials _Limit

1/21/68
B2CEXM JB 30 < 30
1247CB JB 15 < 15
NOP JB 15 < 15
24DNP JB 70 < 70
a4 JB 70 < 70
HCBD JB 15 <15
OL&CP JB 10 < 10
20809 JB 15 < 15
DMP JB 50 < %0
ANAPYL. JB 30 < 30
46DN2C JB 50 < %0
PCP JB 30 < 0
ANAPINE JB 4as < 48
24DNT JB 35 < 35
26DNT JB &0 < &
DEP JB 10 < 10
a0LPFE JB 40 < 40
FLRENE . JB 25 < 25
NNDPA JB 25 < 28
ABRFPE JB 10 < 10
. QLB L JB 10 < 10
FHANTR - 3B 20 < 20
~ ANTRC JB 25 < 25
DNEP JB 50 < %0
FANT JB 40 < 40
BENZID JB &0 < &
PYR JB 15 < 13
BBZP JB ko) < »
33IDCBD JB 30 <
BAANTR JB 10 < 10
B2EHP JB 10 < 10
aRY JB 20 < 20
DNDP JB 15 < 18
BEFANT JB &0 < &
BIFANT JB &0 < &
BAFYR JB & < &
ICDPYR JB 15 < 15
DEAHA JB 20 < 20
BGHIPY JB 10 < 10

5578-05D

A/\AAAAAAAAAAAAAAAA/\AAAAAA/\AAAAAAAAAAAAA

CBLEBS RN 5EGEESNBEENNE5805484Y

SWO43
557607

AI\AAAI\AAAAAAAAAAAAAAAAAAAAAAAAAI\A/\AAA/\A

S8GEEB LYo ELEEYNNEENNE58HALLEY



Interpoll Laboratories

USATHAMA Laboratory Report #355784 (continued)

Federal Cartridge Company
Page Three

Sample Identification:
Laboratory Log Number:
USATHAMA ID Number:

Analysis
Date & Detect
Parameter, ug/L . Initials _Limit
1/21/88
ALDRN JB 10
BB JB 10
DE-C JB 10
CLDAN JB 0
PPDDD JB 10
PPDDE JB 10
PPDDT JB 10
DLDRN JB 10
ESFS04 JB 10
ENDRNA JB 10
HPCL JB 10
HPOLE JB 10
PCBO16 JB 1.0
PCB221 JB 1.0
PCBZ32 JB 1.0
PCB242 JB 1.0
PCB248 JB 1.0
PCH254 JB 6.0
PCB260 JB 6.0
TXPHEN JB S00
ABHC - o . JB 10 -
“LIN JB 10
AENSLF JB 10
BENSLF JB 10
ENDRN JB 10

Dilution factor

Blank/

Spike

ARKOOL

AAAAAAAAAAAAAAAAAAAAAAAAA

0000000

0 O b= = o po o

8

10

5378-03D

AAAI\‘AAAAAAAAAAAAA/\AAAAAAA

= e o pt o e e
0000600058585

oo»:—»—.—»
0000000

8

10~

SWO45
5578-07
AGQKOOS

10
10
10

10
10
10
10
10
10
10
10
1.0
1.0
1.0
1.0
1.0
6.0
6.0

10
10
10
10
10

AAA/\AAAAAAAAAAAAAAAAAAAAA



Interpoll Laboratories
USATHAMA Laboratory Report #5578A (continued)

Federal Cartridge Company

Page Four
Method
Sample Identification: Blank/
Laboratory Log Number: Spike
USATHAMA 1D Number: AGKOO1
Spike
Canc.
Parameter . wt,
Surrogate Standards:
NBDS 28 26
L2 o y.o4 23
TRFD14 21 41
PHENDS 71 24
P 57 30
246T8P S5 3
Sample Identification: SWO34
Laboratory Log Number: 5576-0%
USATHAMA ID Number: _FOKO04

Analysis
Date & Detect
Parameter, ug/L Initials _Limit

1/21/88 4
PHENOL. JB 80 < ®
20P | JB %0 < %0
NDMEA . JB B ¢ 38
B2OLEE JB 10 <
130CLB JB 13 < 18
14DCLB JB 15 < 15
1200.B JB 15 < 13
B2CIPE JB 10 < 10
NADNPA JB 20 < 20
OLEET JB 15 < 1S
2% JB 40 < 40
24DMPN JB %0 <
24DCLP JB 3 < 35
a0L3c JB 35 < 33
246TCP JB 3s < 35
NS JB 15 < 15
ISOPHR JB 10 < 10

SWO3S
35768-03D
AQKOO2
25

21

40

38

44

57
SWO30
3576-11
—AOKO0S
< 80
< S0
< 35
< 10
< 13
< 13
< 13
< 10
< ¢
< 15
< 40
< S0
< 33
< 35
< 33
< 15
< 10

AANAAAAANAAANAAAAAAANAANA

SWO045
357807
AGKOOS
27

3

31

37

43

S8
SWOS1
597813
ARKOOL
80

30
-39
13

13

13

10

2

135

40

0

33

33

33

15

10



Intepoll Laboratories
USAT—MA Laboratory Report #S578A (continued)

Federal Cartridge Company
Page Five

Sample Identification:
Laboratory Log Number:
USATHAMA 1D Number:

Analysis
Date & Detect
Parameter, ug/L Initjals _Limit

1/21/88
B2CEXM JB 30
1247CB JB 15
NAP JB 15
24DN\P JB 70
AN JB 70
HCBD JB 15
CL&CP JB 10
20NAP JB 15
DMP JB S0
ANPPYL JB 30
45DN2C JB 50
PCP JB 30
ANAPNE JB 45
24DNT JB 35
26DNT JB &0
DEP JB 10
401 PFPE JB 40
FLRENE JB 25
NNDPA JB 25
4BRPPE JB 10
CL&BZ JB 10
PHANTR ' JB 20
ANTRC - JB 25
DNEP JB 50
FANT JB 40
BENZID JB &0
PYR JB 15
BBZP JB 30
3IIDCED JB 30
BAANTR JB 10
BZEHP JB 10
O-RY JB 20
DNOP JB 15
BEFANT JB &0
BKFANT JB &0
BAPYR JB &0
ICDFYR JB . 19
DBAHA JB 20
BGHIPY JB 10

I\AAAAAAAAAAAAAAAAAAAAAAAAAAAI\A/\AAAAAAAA

33576-09

EBGE SN UGS BN NN HAEAKY

AAAAAAAAI\AAAAAAI\A(\AAAAAI\AAAAAI\AAAAAA/\AA

3578-11

CB LB GEE5ELBUNNE NS5 HEEREE5L33505Y

AAAAAI\AAAAI\AAAI\AAAAI\AA/\AAI\AAAAAAA/\AAAA/\

SWO31
3378-13

i

68G88E G856 8L E8UNEENNEE5HEE8YELEYY



Inter :11 Laboratories
USAT-- A Laboratory Report #5378A (continued)
Federal Cartridge Company

Page Six

Sample Identification: SWO34
Laboratory Log Number: 5576-09
USATHAMA ID Number: -AGKQOO4

Analysis
Date & Detect
Parameter, ug/L Initials _Limit

1/21/88
ALDRN JB 10 < 10
BBHC ' JB 10 < 10
DBHC JB 10 < 10
CLDAN JB SO < 50
PPDDD JB 10 < 10
PPDDE JB 10 < 10
PPDDT JB 10 - < 10
DLDRN JB 10 < 10
ESFS0O4 JB 10 < 10
ENDRNA JB 10 < 10
HPCL JB 10 < 10
HPOLE JB 10 < 10
PCBOL16 JB 1.0 < 1.0
PCB221 JB 1.0 < 1.0
PCB232 JB 1.0 < 1.0
PCB242 JB 1.0 < 1.0
PCB248 JB 1.0 < 1.0
PCB254 JB 6.0 < 6.0
PCB260 JB 6.0 < 6.0
- TXPHEN JB S00 < S00
ABHC JB 10 < 10
CLIN e - JB - 10 <10
AENSLF o JB 10 < - 10
BENSLF JB 10 < 10
ENDRN JB 10 < 10
Dilution factor 1.02

357611

AAAI\I\AAAAAAAA/\AAA/\AAA/\AAA

AAAAAAAAAAANAAAAAAAAAAAARA

SWO31
53578-13

©o0o00000

00 1 = 1= o g

8

10



Inter-311 Laboratories

USATH-A Laboratory Report #5578A (continued)

Federal Cartridge Company
Page Seven

Sample ldentification:
Laboratory Log Number:
USATHAMA 1D Number:

Parameter

Surrogate Standards:
NBDS
>R
TRPD14
PHENDS
2P
2496TBP

WAD/cg
< = less than

21
71
57
55

SWOSA SWO30 SWO31
SS76-09 S578-11 $578-13
£0K004 L0003 —£QKO0S

27 24 15
3 2L 12
52 35 14
38 3 16
44 34 15
55 B 38

Respectfully submitted,

Wayne A.“Olson,

Organic Chemistry Department Manager



Q. interpoll

INTERPOLL INC.
4500 BALL ROAD N.E.

CIRCLE PINES, MINNESOTA 55014

612/786-6020

Federal Cartridge Cospany
Twin Cities Aray Assunition Plant
New Brighton, MN 353112

fittention: Paula Connell

LABORATORY REPORT:
PURCHASE ORDER:

SAMPLES COLLECTED:
SAMPLES RECEIVED:

13

Noveaber 2 & 3, 1987
November 3 & 4, 1987

Sample Ildentification:
Laboratory Log Nuaber:

USATHAMA ID Nusber:

HOD: _US N

Paraseter, ug/L

- C2ZH3CL
CH2CL2
11DCE
11DCLE
120CE
CHCLS
TCLTFE
120CLE
1117CE
ccL4
120CLP
TRCLE
1127CE
TCLEE

Voluse used
Dilutfon factor

Analysis

Initials
15187

11

- MIE -

414

t #5424
£7194-01

Date & Detect

NJE

NJE
MJE
MIE
MIE
MIE
NJE
WJE
MJE
NJE
MNJE
MJE
MJE

hisit

1.3

1.8

0.49
0.72
0.356
0.41

4.3
0.31
0.81

1.1
0.562

1.1

0.99
0.88

Deceaber 11, 1987

SWO034

3416-01

AIT003

AADNANAAANAAAAAAAN

0.81
1.1
0.62
l.l
0.99
0.88

S aL

AANAAAAAAAAAAANAA

SHO4S
3416-03

Al1T904

1.5
1.8
. 0.49
0.72
0.36
0.41
4.3
0.31
0.81

1.1
0.62

1.1
0.9¢
0.88

3 aL

SWO33
J3416-03

ALT003

AANAANAANAAAAAAAN
o
L ]
(4 ]
=3



Interpall La laries

Laboratory Reg.rt #5418 & #3424 (continued)

Federal Cart-1dge Cospany
Page Two

Sasple Identification:
Laboratory Log Nuaber:
USATHAMA ID Nuaber:

METHOD: THAN
Analysis
Date % Detect

Parameter, ug/L Initials _Lisit

11/3/87
C2H3CL MJE 1.3
CH2CL2 . MJE {.8
110CE MJE 0.49
$11DCLE MIE 0.72
12DCE MJE 0.35
CHCL3 HJE 0.41
TCLTFE MJE 4.5
{12DCLE MJE 0.51
1{17CE MJE 0.81
CcCcL4 MIE {.1
12DCLP MJE 0.62
TRCLE MJE t.1
$1127CE MJE 0.99
TCLEE MJE 0.88

Volume used
Dilution factor

Sasple ldentification:
Laboratory Log Nuaber:
UBSATHAMA 1D Nusber:

- R - - Analysis
Date & Detect
Baraseter, ug/L Initials _Liasit

11/5/87
C2H3CL nE 1.8
CH2CL2 NIE 1.8
11DCE NJE 0.49
110CLE NIE 0.72
120CE NIE 0.56
CHCL3 MIE 0.41
TCLTFE NJE 4.3
120CLE HJE 0.5t
1117CE MJE 0.81
ccL4 NIE 1.t
120CLP MJE 0.42
TRCLE MJE 1.1
1127CE nJE 0.99
TCLEE nIE 0.88

Voluae used
Dilution factor

AANAANAAANAAANAAAANAAN
[ =
.
w
-

SWol9
3416-07

ALT006

SW029
34156-13

AIT009

1.3
1.8
0.49
0.72
0.34
0.41
4.3
0.5t
0.81
1.1
0.562
1.1
6.9
0.88

AANAAANAANAAANAAANAANAANAAAN

3 aL

SHO4t
S416-09

AlT007

o o e

o o COoOO0O0
.

=

® e v pa v o e
W 0°* O VLN A Me »
0 0 RN s U= O8N DA

AANAAANAAAAAAAAANAAN

o o
.

[l ¥ ]
»
-

SW0s63
J416-11

-ALT008

1.5
{.8
0.49
0.72
0.54
0.41
4.3
0.5t
0.81
i.1
0.62
1.1
0.99
0.88

AANANANANAAAAAAANAAANAAN



Irterpoll Lat .tories

" Labaoratory Report #5416 & #3424 (continued)

Federal Cartr:.dge Coapany
Page Three

Saaple ldentification:
Laboratory Log Nuaber:
USATHAMA ID Nuaber:

HOD: SAT
Analysis
Date & Detect

Paramaeter, ug/L Initials _Lisjt

11/3/87
C2H3CL MJE 1.3
CH2CL2 . NJE 1.8
110CE HJE 0.49
11DCLE MJE 0.72
12DCE MJE 0.36
CHCL3 MJE 0.41
TCLTFE MJE 4.5
12DCLE MJE 0.51
1117CE HJE 0.81
CCL4 MJIE 1.1
12DCLP MJE 0.62
TRCLE MJE {.1
1127CE MJE 0.99
TCLEE MJE 0.88

Voluee used
Dilution factor

Saaple I[dentification:
USATHAMA ID Nuaber:

0D: H
~ Analysis

R . ‘Date k& Detect
Paraseter, ug/L Initials _Lisft

11/3/87

C2H3CL MJE 1.3
CH2CL2 WE 1.8
110CE NIE 0.49
11DCLE nJE 0.72
12DCE nIE 0.34
CHCL3 NJE 0.41
TCLTFE WJE 4.3
120CLE NIE 0.3t
1187CE NJE 0.81
cCL4 NE 1.1
g20CLp NJE 0.62
TRCLE MIE 1.1
$112TCE HJE 0.9

TCLEE MIE 0.88

Voluse used
Dilution factor

DN AANANANNANAANAANANAAAN

SwWo2s
3424-02

AlTo10

1.3

{.8
0.49
0.72
0.56
0.41

4.5
0.3t
0.81

1.1
0.62
1.66
0.99
0.88

la e

HQ Blank
JAlT001

1.3
1.8
o.‘
0.72
0.36
0.44
4.3
0.31
0.8¢
i.1
0.62
!.l
0.99
0.88

AANAAAANAAANDNAAANAAAN

S al

SWo3t
3424-04

AlToiL

1.3
1.8
0.49
0.72
0.58
0.41
4.5
0.5!
0.8¢
t.1
0.62
1.1
0.99
6.88

NN ANNAANNAANAANANANDNAANAAN

(1R

o ]

2 CRL QC
-AIT002

¢ 1.3
< 1.8
0.40
¢ 0.72

0.380
< 0.41
¢ 4.3
0.444
1.28
t.1
0.6
8.97
2,23
1.23

AN

S st

SK030
542405

AlTO12

ANAAAAAAAANAAAAN
o
o
-

2 CRL QC -
True

~vajye

0.984
1.45%

2.14
1.93
1.73



Interpaoll Laboratories
Laboratory Report #3416 & $5424 (continued)

Federal Cartridge Company

Page Four

Sasple Identification: 10 CRL QC
USATHAMA ID Nuaber: AlT013
METHOD; USATHAMA UB0}

Analysis
Date & Deatect

Parameter, ug/L Inftials _Lismit

11/3/87

C2H3CL HJE 1.3 < 1.5
CH2CL2 . HJE 1.8 14 1.8
110CE NIE 0.49 2.95
11DCLE HIE 0.72 < 0.72
12DCE MJE 0.35 4.23
CHCL3 MJE 0.41 < 0.41
TCLTFE MJE 4.5 < 4.5
12DCLE MJE 0.5t 3.42
1117CE MJE 0.81 7.93
CCL4 MJE {.1 K 1.1
12DCLP MJE 0.62 { 0.6462
TRCLE MJE 1.1 7.94
1127CE HIE 0.99 9.30
TCLEE MIE 0.88 6.63
Volume used 3 el
Dilution factor 1

10 CRL QC

AlTots

AN

l.s

1.8
3.18
0.72
4.52
0.41

4.3
3.73
8.28

{.1
0.62
8.02
9.99
8.74

-

10 CRL Q€
True

~lalue

4.72

3.81

10.7
9.66
8.78

Note: To obtain correct detection limits for each sample, stated detection liaits

sust be multiplied by the dilution factor.

Respectfully submitted, ]

(NP Yot

Mayne A, Olson,

Organic Cheaistry Departaent Nanager

WAO/cg
{ = less than



L ;

QD interpoll

INTERPOLL INC.

4500 BALL ROAD N.E.

CIRCLE PINES, MINNESOTA 55014
612/786-6020

Federal Cartridge Coapany
Tuin Cities Aray Asaunition Plant
New Brighton, MN 353112

Attention: Paula Connell

LABORATORY REPORT: #5434 & #5430
PURCHASE ORDER: $7194-01

SAMPLES COLLECTED: Noveaber 5 & 10, 1987
SAMPLES RECEIVED: Noveaber S5 & 10, 1987

Saaple Identification:
Labaratary Log Nuaber:
USATHANMA 1D Nuaber:

HOD: SATHANA UBO
Analysis
Date & Detect

Paraseter, ug/L Injtials _Liait

11/11/87
C2H3CL WIE 1.5
CH26LZ - MJE 1.8
110CE | NJE 0.49
11DCLE MIE 0.72
120CE NIE 0.54
CHCL3 MIE 0.41
TCLTFE NIE 4.5
12DCLE MIE 0.5t
111TCE MJE 0.81
ccL4 NIE 1.1
12DCLP NJE 0.62
TRCLE NIE 1.1
1127CE NIE 0.99
TCLEE MIE 0.88

Voluae used
Dilution factor

AANAANAANARAADNANAANANANAN
[
-
(2 ]
P

December 11, 1987

SHO3s
3434-02

AANAANAAANAAANAANANANAANAAAN

SH038
5434-04

-A1yoos

1.3
1.8
0.49
0.72
0.36
0.41
‘.s
0.31
0.8¢
1.1
0.462
1.1
0.9¢9
0.88

S al

AANANAANAANAAAAANAAAAAN

SW037
3434-05

AIUOOY

1.3
1.8
0.49
0.72
0.36
0.41

4.3
0.31
0.81

1.1
0.42

1.1
0.99
0.88

S sl
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Interpol!l Labarataries

Laboratory Report #5434 & #3430 (continued)

Federal Cartridge Caospany
Page Two

Sasple [dentification:
Laboratory Log Nuaber:
USATHAMA ID Nusmsber:

THOD: USATHAMA U

Analysis
Date & Datect

Parameter, ug/L Initials _Liait

11/11/87
C2H3CL MJE 1.3
CH2CL2 . MJE 1.8
11DCE MJE 0.49
{1DCLE MJE 0.72
120Ce MJE 0.36
CHCL3 MJE 0.41
TCLTFE MJE 4.5
12DCLE MIE 0.51
1117CE HIE 0.81
cCcL4 MIE i.1
12DCLP MJE 0.62
TRCLE MJE 1.1
1127CE HJE 0.99
TCLEE MJE 0.88

Voluse used
Dilution factor

Sasple ldentification:
Laboratory Log Nuaber:
USATHANA 1D Nuaber:

R . Analysis- SR
Date & Datect
Garapater, ug/L Initials _Lisit
11/11/87
C2H3CL NJE 1.3
CH2CL2 MIE 1.8
110CE HJE 0.49
11DCLE MIE 0.72
$120CE MJE 0.36
CHCLS MJE 0.41
TCLTFE NJE 4.3
$20CLE MJE 0.3¢
111TCE MJE 0.81
cCL4 MJE 1.1
12DCLP MIE 0.562
TRCLE NJE S P%
1127CE NJE 0.9
TCLEE MJE 0.88

Voluae used
Pilution factor

AANAANANAANANAAAANAAAAAN

SWo40
3434-08

AIUO04

OO0 O0O0
" e e e re
- AN e

- Imoe
- L]
e Ul - O N O DA

SW032
3430-01

a1yoos

105
1.8
0.49
0.72
0.36
0.41
4.3
0.31
0.81
1.1
0.62
1.1
0.9¢9
0.88

AARNAAAAANAANAAAAANAAN

S al

SwW0s2

3430-03

ALUoo0g

AAAANAAAAAAANAAANAAN

* e e
DA™ o
e oo po (e O~ N O O LA

L]

[ o OO0
e mala
N

Q

¢ oo
0 e
0 o

0.88
3 at

Shos4

5430-03
10009

AADNAANAAANAAAAAANANAN

1.3
1.8
0.49
0'72
0.36
0.41
4.3
0.31
0.8
.1
0.6
.1
0.9
0.88

3 al



[nterpaoll Labaratariaes

Laboratory Report #5434 #3450 (continued)
Federal Cartridge Coapany

Page Three

S8aaple Identification:
Labaratory Log Nusber:
USATHAMA ID Nuamber:

HOD: USATHA yso
Analysis
Date ¥ Detect

Parapeter, ug/L Initials Liajt

11/711/87
C2H3ICL NJE t.3
CH2CL2 . MIE t.8
11DCE MJE 0.49
11DCLE MJE 0.72
120CE MJE 0.34
CHCL3 MJE 0.4¢
TCLTFE MJE 4.5
12DCLE MJE 0.3t
1117CE MJE 0.81
CCL4 MJE {.1
12pcLep MJE 0.62
TRCLE MJE 1.1
1127CE nJE 0.99
TCLEE MJIE 0.89

Voluae used
Dilution factor

Sasple Identification:
USATHAMA ID Nuasber:

e ' Analysis =
Date & Detect

Barcaseter, ug/L Initials _Lieit

11711787

C2H3CL MIE 1.3
CH2CL2 MJE 1.8
110CE NJE 0.4¢9
13DCLE MJE 0.72
12DCE MIE 0.34
CHCLS MIE 0.41
TCLTFE NJE 4.3
12DCLE NJE 0.3

$111TCE NJE 0.81
ccL4 NIE 1.1
f20CLe NJE 0.6

TRCLE MIE 1.1
$1127CE NJE 0.9

TCLEE MIE 0.88

Voluae used
Dilution factor

AANAAANAAAAAAAAAAN

W063
3430-07

Alyoio

o000

. - -
E_JN 3 REVEN SRy}
-0 N Do

4.5
0.51
0.81

i.1
0.62

1.1
0.99
0.88

sl

- LA

MG Blank
Alyoos

AAAAAAAAAAAAAAN
o
)
A
-

SW041
3430-09

ALUoty

cCoOoOO0Oo0
e 8 8 ¢ e pa
T R G

P

© o
o+ WL
" N re = LN = O N) <O @ LA

o
e
.

0.99
0.88

ANANNANANANAANAANAANAAAAAAN
4

-

2 CRL QC
211002

¢ 1.3
¢ 1.8
0.349

< 0.72
0.885

< 0.41
¢ 4.3
0.694
1.38

< 0.82
2.13
1.90
1.37

S aL

2 CRL QC
True

~Yalue

0.944
1.16

0.984
1.43

2.14
1.93
1.73



Interpoll Laboratories
Laboratory Report #3434 % 83430 (continued)

" Federal Cartridge Cospany

Page Four

10 CRL QC
Saaple Identification: 10 CRL QC 10 CRL aC True
USATHAMA ID Number: Aluoes2 pluoi3 ~Valye
METHOD: USATHAMA UBO1

Analysis
Date & Detect
Paraseter, ug/L Initials _Lisit
11/11/87

C2H3CL MJE 1.3 < 1.3 4 t.3
CH2CL2 . MJE 1.8 < 1.8 1.8
11DCE MJE 0.49 3.350 3.92 4,72
11DCLE MJE 0.72 < 0.72 < 0.72
12DCE MJE 0.356 3.00 3.21 5.81
CHCL3 MIE 0.41 ¢ 0.4} < 0.41
TCLYFE MJE 4,5 ¢ 4.8 < 4.3
12DCLE MJE 0.51 3.87 4,24 4,92
111TCE MJE 0.81 ) 8.23 8.80 8,27
CCL4 MJE 1.1 < 1.1 < 1.1
12DCLP MJE 0.62 < 0.62 < 0.462
TRCLE MIE 1.1 8.0%9 8.560 10.7
1127TCE MJE 0.99 9.83 _9.43 9.4%
TCLEE MJE 0.88 5.98 7.25 8.75
Volume used S st J al
Dilution factor 1 1

Note: To obtain correct detection lisits for each sisple, stated detection liamits
aust be aultiplied by the dilution factor.

Rospcctfully subaitted,

Wayne A. Olson,
Organic Cheaistry Departaent Manager

HAQ/cyg
{ = less than



QD interpoll

INTERPOLL INC.
4500 BALL ROAD N.E.
CIRCLE PINES, MINNESOTA 55014

612/786-8020

Federal Cartridge Company
Twin Cities Aray Assunition Plant
New Brighton, MN- 33112

Attention: Paula Connell

PARAMETER: SB, Method SDO7
DETECTION LIMIT: 10.0 ug/L

UNITS: ug/L

PREP DATE: 12/29/87

ANALYSIS DATE: 12/29/87

ANALYST: PMu

PURCHASE ORDER: $7194-01
Saaple Date Interpoll

1D Collected 1D
SW038 12/717/87 3610-04
SWOS9 12/17/87 3610-07
SH040 12/717/87 3610-08
SN032 12/711/87 3383-02
... 8WO036 12711787 3385-03

S 01u127 12711787 -9386-01 .
01U133 12/11/87 3586-02
01U133 12/11/87 3386-02D

Field Blank 12/711/87 3386-04

High Spike

High Spike

High Spike True Value

Low Spike

Low Spike True Value

HQ Blank

SWH/cq

< = lass than

January 4, 1988

USATHANA Dilution
10  PResylt = _Factor
ANNOO3 < 10.0 1
ANKOO4 < 10.0 1
ANNO0O3 < 10.0 1
ANNOOS { 10.0 1
ANNOOT7 ¢ 10.0 1
7 ANNDOB SRS § U5 3 1
ANNOO9 11.3 1
ANRO10 13.0 1
ANNOL 1 < 10.0 1
ANN002 94.0
ANNO13 100
100
ANNO12 18.3
20.0
ANROO1L < 10.0

Respectfully subaitted,

Sregg ¥. Holsan,
Inorganic Cheaistry Departasnt Nanager
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- QD interpoll

INTERPOLL INC.

4500 S8ALL ROAD N.E.

CIRCLE PINES, MINNESOTA 55014
612/786-6020

Federal Cartridge Cospany
Twin Cities Aray, Aasunition Plant
New Brighton, MN 353112

Attention: Paula Connell

PARAMETER: CR, Method SDO7
DETECTION LINMIT: 2.18 ug/t
UNITS: ug/L

PREP DATE: 12/17/87
ANALYSIS DATE: 12/17/87

ANALYST: BJIN

PURCHASE ORDER: #7194-01
Saaple Date Interpoll
_J0  cCollected  _ID
SH032 12/711/87 33583-02
SHOJ4 12/11/87 3385-03
01u127 12711787 35846-01
01U133 12/711/87 35846-02
AR 2 41} & £ S -12/11187 - 3986-02D
- Field Blank 12711/87 338604
High Spike
High Spike
High Spike True Value
Low Spike
Low Spike True Value
HMQ Blank
6WH/cq

{ = less than

January 4, 1988

USATHANA Dilution
—Jp __ Result = _Factor
ANH003 < 2.18 1
ANH004 < 2,18 1
ANHO0O0S 2.50 1
ANHO006 < 2.18 1
ANHOO7 - - < 2.18 1
ANHOO8 - ¢ 2.18 1
ANHO02 16.0
ANHOO09 16.5
13.0
ANHO10 4.40
4,00
ANHOO1 < 2.18

Respectfully submitted,

,éuw/nf.m,é\_,

8regg WM. Holaan,
Inorganic Cheaistry Departaent NManager



QD interpoli

INTERPOLL INC.

4500 BALL ROAD N.E.

CIRCLE PINES, MINNESOTA 55014
612/788-6020

Federal Cartridge Coapany
Twin Cities Aray Asmunition Plant
New Brighton, MN . 53112

Attention: Paula Connell
PARAMETER: A6, Method SDO7
DETECTION LIMIT: 1,93 ug/L
UNITS: ug/L
PREP DATE: 12/16/87
ANALYSIS DATE: 12/16/87
ANALYST: BJN
PURCHASE ORDER: #7194-0¢
Sasple Date Interpoll
1D Collected 10
SWN032 12/711/87 3383-02
SHO36 12/711/87 3383-03
o1u127 12/711/87 33846-01
01U133 12/11/87 3386-02
01uU133 12/711/87 33856-02D
"Field Blank- 12/11/87 - ' 3384-04.
High Spike
High Spike
High Spike True Value
Low Spike
Low Spike True Value
2 Blank
8¥H/cg

{ = less than

January 4, 1988

USATHANA Dilution
ANCO03 ¢ 1.93 1
ANCOO4 ¢ 1.93 !
ANCO03J < 1.93 1
ANCO04 < 1.93 1
. ANCOO7 < 1.93 4
- ANCOO8 € 1,93 1
ANC002 18.0
ANCO10 18.0
20.0
ANCO09 4.00
4.00
ANCOO! < 1.93

Respectfully subaitted,

Aoy 77 Pl ——

6regg W. Holsman,
Inorganic Cheaistry Departaent Manager




INTERPOLL INC.

61217866020

Q) interpoll

4500 BALL ROAD N.E.
CIRCLE PINES, MINNESOTA 55014

Federal Cartridge Coapany
Twin Cities Aray Asaunition Plant
New Brighton, MN 33112

Attention: Paula Connell

TL, Method SDO7

PARAMETER:

DETECTION LINMIT: 2.70 ug/L
UNITS: ug/L
PREP DATE: 11/20/87
ANALYSIS DATE: 11/20/87
ANALYST: PHM
PURCHASE ORDER: #7194-01
Sample Date
_ID  Collected
SWN034 11/2/87
SHO4S5 11/2/87
SHO3S 11/2/87
SHO39 11/2/87
SNO4L 11/2/87

©. SH06S. 11/2/87

8N02¢9 11/72/87
SW028 11/3/87
8N031 11/3/87
SHO030 11/3/87

-] DALY 11/3/87
sW038 11/3/87
SNO37 11/3/87
SNO40 11/3/87
o3IN303 11/9/87
03U007 11/9/87
g3Lo07 11/9/87
04U007 11/9/87
03u008 11/9/87
o3uot10 11/9/87
o3L040 11/9/87
04U012 11/9/87
o3L012 1179787
o3u012 11/9/87

January 15, 1988

4

ANAAN

AAAAANANAAAN

2.7¢
4.00
2.70
2.70
2.70
2.70
4.30
2.70
2.70
2.70
2.70
2.70
2.70
2.70
3.00
43.0

- 3.00

AN

2.70
4.00
2.70
2.70
4.90
2.70

Interpoll USATHANRA
1D 1D Resylt
S4146-01 ARQOO3
3416-03 ANQOO4
34156-035 ANQO0S
J3416-07 ANQ004
3416-09 ANQOO7
J416-11 ANQOO08
- 5416~13 ANQOO09
3424-02 ANQo10
3424-04 ANgot11
J424~06 ANQO12
3434~-02 ANQO13
J434-04 ANQO14
J434~-03 ANGO13
3434-08 ANQO14
3443-01 ANGOL7
3443-02 AnQoie
J443-03 ARQOL?
3443-04 ANG020
3443-03 ANKQO21
S443-06 ANQ022
3443-07 ANQ023
3443-08 ANQo24
3443-09 ARQO2S
5443-11 ANQ024

3.00

Dilution
factor

Pl 00 P S PD s ph P P P e Pub Gt Pt P P P Db s pub P Pun b Ped



Interpall Laboratories
USATHAMA Laboratory Raport
Federal Cartridge Company

Page Two
Sasple Date Interpoll USATHANA Dilution
1D Collected ID 1] Result Factor
SNO032 11/10/87 5430-01 ANQ027 < 2,70 1
SW042 11/710/87 3430-03 ANQ028 10.0 1
SWOb64 11/10/87 5430-03 AMQO29 ¢ 2.70 1
SW0563 11/10/87 3450-07 ANQO30 < 2.70 1
SWos!t 11/10/87 3430-09 ANQO31 < 2.70 1
03uo01L3 ©11/10/87 35431-014 ANQO32 < 2.70 {
03M013 11/10/87 3431-02 ANQO33 < 2.70 1
03L013 11/10/87 3431-03 ANQO34 < 2,70 1
o3uot7 11/10/87 3451-04 AMQO3S < 2,70 1
03M017 11/10/87 5451-05 AMQO3S { 2.70 1
03L017 11/10/87 3431-06 ANMRO37 < 2.70 1
034074 11710787 3451-07 ANGO38 < 2.70 {
03U704 11/10/87 5451-08 . ANQO39 < 2.70 {
03U075s 11/10/87 5451-09 AMB040 < 2.70 1
o3uo23 11/10/87 5431-10 ANRO4!L < 2.70 1
High Spike ANGO02 27.0
High Spike ANQO43 27.0
High Spike True Value 36.0
Low Spike ANQO042 35.80
Low Spike True Value 6.00
M@ Blank ANQOO!L < 2.70
Respectfully subaitted,
Y. Iple——
6regg W. Holean,
Inorganic Chesistry Departsent Manager
B8H/cg

¢ = less than




- Q) interpoll

INTERPOLL INC.

4500 BALL ROAD N.E.

CIRCLE PINES. MINNESQTA 55014
612/788-6020

Federal Cartridge Coapany
Tuin Cities Aray Assunition Plant
New Brightan, MN 35112

Attention: Paula Coanell

PARAMETER: N1, Method SDO7
DETECTION LINMIT: 5.94 ug/L

UNITS: ug/L

PREP DATE: 12/28/87

ANALYSIS DATE: 12/28/87

ANALYST: PMu

PURCHASE ORDER: $7194-01
Sample Date Interpoll

1D Collectaed 1D

SWosg 12/17/87 3610~-06
SWOS9 12/17/87 5610-07
SH0460 12717787 3610-08
SW0S2 12711787 3383-02
sWoss . . 12/11/87 . 3383-03
otu127 - 12/11/87 . 3386-01
01U133 12/11/87 3386-02
01U133 12711787 3386-02D

Fleld Blank 12711787 3386~04

High Spike

High Spike

High Spike True Value

Low Spike

Low Spike True Value

M@ Blank

GWH/cq

{ = less than

January 4, 1988

USATHAMA Dilution
N Result LEactor
ANNOO3 ¢ 5.94 1
ARKO04 < 5.94 1
ARNO0O03 ¢ 35.94 1
ANNO004 < 3.94 1
ANNOO7 ¢ S.94 1
ANNOOS S € 5.94 1
ARWO09 13,0 1
ARNO10 12.3 1
ANNO1L < 3.94 1
ANNO02 34.0
ANNOL3 38.0
33.0
ANNOL12 12.0
12.0
ANNOO1L ¢ 3.94

Respectfully subaitted,

/<z11r? v, Ael—

G6ragg ¥. Holaman,
Inorganic Cheaistry Oepartaent Nanager
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. interpoll

INTERPOLL INC.

4500 BALL ACAD N.E.

CIRCLE PINES, MINNESOTA 55014
6121/788-6020

Federal Cartridge Cospany
Tuwin Cities Aray Aasasunition Plant
New Brighton, MN . 53112

Attention: Paula Connell

PARAMETER: AS, Method SDO7
DETECTION LIMIT: 4.81 ug/L

UNITS: ug/L

PREP DATE: 12/13/87

ANALYSIS DATE: 12/15/87

ANALYST: BJN

PURCHASE ORDER: $7194-01

Sasple Date Interpoll
1 Collected 18
$8032 12/11/987 3383-02
SH0S4 12/11/87 3383-03
otu127 12/711/97 3386-01
o1uUL33 12/711/87 33846-02
- 01U133 12/11/87 _ 3386-02D

~Field Blank 12711787 - 3386-04

High Spike

High Spike

High Spike True Value

Low Spike

Low Spike True Value

MQ Blank

BWH/cg

¢ = less than

Deceaber 30, 1987

USATHANA
¢

AdZ003
AJZ004
AJZ003
AJ10056
AJZ007
" AJ1008°
AJ2002
32010

AJ1009
AJ2001

Result

< 4.81
< 4.8t
3.30
3.30
< 4.81
< 4.81
0.0
39.0
30.0
71.00
8.00
< 4.81

Respectfully subaitted,

MI)KM/

Gregg ¥. Holean,

Dilution
fastor

PR P g pub put Pb

Inorganic Chesistry Departaent Hanager




' QL interpoll

INTERPOLL INC.

4500 BALL ROAD N.E.

CIRCLE PINES, MINNESOTA 55014
612/786-6020

Federal Cartridge Cospany
Twin Cities Aray Amsunition Plant
New Brighton, MN 33112

Attention: Paula Connel!l Deceabher 30, 1987
PARAMETER: AS, Method SDO7
DETECTION LIMIT: 4.81 ug/L
UNITS: ug/L
PREP DATE: 11/17/87
ANALYSIS DATE: 11/17/87
ANALYST: 4, L]
PURCHASE ORDER: $7194-04
Saaple Date Interpoll USATHAMA Dilution
_In Collected 1 I Result Eactor
SHO34 11/2/87 J414-01 AdJvool { 4.8¢ 1
SHO04S 11/2/87 J414-03 RIVOO4 < 4,81 1
SH033 1172787 34146-03 AJVoo3 { 4.81 1
8039 11/2/87 34146-07 AJV006 < 4.81 1
. ..8NO041 . 11127187 ; 34146-09 _ AJvO07 < 4,81 1
R | 171 S 11/2/87 J414~11 - AJvoos < 4,81 1
88029 11/2/87 3414-13 AdJVe09 < 4.81 1}
sNo28 11/3/87 3424-02 Advolo < 4,81 1
8uol1 1173/87 $424-04 AJVott < 4.81 1
84030 1173/87 3424-06 AJvo12 ¢ 4.81 1
gH034 11/3/987 3434-02 AJvoL3 < 4.8 1
gnNo38 1173787 3434-04 AJvoLs < 4.81 1
8N037 11/3/87 J434-03 AJVO13 € 4.81 1
85040 11/3/87 3434-08 AJVoLs ¢ 4.81 §
O3IN30S 11/79/87 3443-01 AJVo17 < 4.81 1
o3uo007 11/9/87 3443-02 AJvois 6.00 1
63L007 11/9/87 §443-03 fAJvoL1e 6.00 1
04u007 11/79/87 3443-04 AJvo20 < 4.81 1
o3uoo08 11/79/87 3443-03 AJVo21 20.0 1
03uo10 11/9/87 3443-06 AJvo22  4.81 1
o3Lo010 11/9/87 S443-07 AJV023 < 4.81 1
04U012 11/9/87 J443-08 AJVo24 < 4.81 1
03L0t2 11/9/87 3443-09 AIVO23 < 4.8 1
0o3u012 11/9/87 3443-11 AJV024 $.00 1}



Interpoll Laboratories

USATHAMA Laboratory Report
Federal Cartridge Coampany

Page Tuo

Sasple
i ___

SH032
8SH0462
SHOb64
SHO063
SHob41
03uo13
03NO013
03L013
o3uo17
o3N01L7
o3L017
03U074
03u704
03U075
03u023
High Spike
High Spike

Date

Collected

11/10/87
11/10/87
11/10/87
11/10/87
11/10/87
11/10/87
11/10/87
11/10/87
11/10/87
11/10/87
11/10/87
11/10/87
11/10/87
11/10/87
11/10/87

High Spike True Value

Low Spike

Low Spike True Value

K@ Blank

8WH/cg
{ = lgss than

Interpoll
R

3430-01
3450-03
3430-03
3430-07
3430-09
3431-01
3431-02
3451-03
5451-04
3451-03
3451-06
S5451-07
J451-08
5451-09
5451-10

USATHAMA
S N

AdVo27
AJvo28
AJvVo29
AJV030
AJVO31L
AIVO32
AJVO33
AJVO34
AJVO33
AJVO3&
AJVO37
AJVO38
AJVO39
AJVo40
AJVO4L
AJV002
AJV043

AJV042

AJvoo1

Bilution

Result Lactor

NAANAAN

ANINANAANAAANANAAN

4.81
4.81
4.81
4.81
4.81

7.3
4.81
4.81
4.81
4.81
4.8!
4.81
4.81
4.81
4.81
31.0
33.0
30.0
7.00
8.00
4.81

Nh‘b‘b‘r‘.—-r‘”.‘“.‘.‘“._._

Respectfully subaitted,

Sregg . Holasan,

’Mﬂrm___,

Inorganic Chcoistry.ncpartleht Manager



—~—

@ interpoll

INTERPOLL INC.

4500 BALL ROAD N.E.
CIRCLE PINES, MINNESOTA 55014

6121786-6020

Federal Cartridge Coapany
Twin Cities Aray Assunition Plant
New Brighton, MN 33112

Attention: Paula Connell

PARAMETER: A6, Method SDO7
DETECTION LINMIT: 1.93 ug/L
UNITS: ug/L
PREP DATE: 11/19/87
ANALYSIS DATE: 11/19/87
ANALYST: Pl
PURCHASE ORDER: $7194-01
Sasple Date Interpoll USATHANA
I = Collected = __ID __ __ID_
SNO34 11/2/87 3416-01 AJROO3
SN043 11/72/87 3414-03 AJRO04
SNO3S 11/2/87 3416-035 AJROOS
- DAY 11/2/87 J416-07 AJROOS
.. SWo4t 11/2/87 J416-09 AJROO7
- 8W04T 11/2/87 - 3416-11% AJROOS
88029 11/2/87 S416-13 AJROOT
gNo28 11/3/87 3424-02 AJROO
§WO031 11/3787 3424-04 fAdRo11
84030 1173797 3424-04 AJRO12
8N036 1173/87 3434-02 AJRO13
swo3la 1173787 3434-04 AJROLA
gH037 11/3/87 3434-03 AJRO13
gWo40 1173787 3434-08 AJRO1S
O3INJ0S 11/9/87 3443-01 AJROL7
o3uoo7 11/9/87 3443-02 AJRO18
03L007 11/7%/87 3443-03 AJRO19
04uo007 11/9/87 3445-04 AJRO20
o3uoos 11/9/87 J443-03 AJRO21
o3uo10 11/9/87 J443-06 AJRO22
o3Lo010 11/9/87 3445-07 AJRO23
04U012 11/9/87 S443-08 AJRO24
03L012 11/9/97 3443-09 AJRO23
o3uo012 1179787 S443-11 AJRO24

Deceaber 30, 1987

Resylt

1.93
1.93
1.93
1.93
1.93
.93
3.00
1.93
1.93
2.30
1.93
1.93
1.93
1.93
1.93
1.93
1.93
1.93
1.93
1.93
1.93
1.93
1.93
2.°°

ANAAAAAN

AN

ANAAAAAAAAAAANAAAN

Dilution
Eactor



Interpall Laboratories

USATHAMA Laboratory Report
Federal Cartridge Company

Aoy 1 M —

_ Inorganic Cheaistry Departsesat Manager

Result

ANAANAN

AAAAAANAAAAN

<

1.93
1.93
1.93
1.93
2.00
1.93
1.93
1.93
1.93
1.93
1.93
1.93
1.93
1.93
1.93
20.90
18.0
20.0
4.00
4.00
1.93

Page Two
Saaple Date Interpoll USATHANA
~1 Coliected D § N —1p
SW032 11/710/87 3450-01 AJRO27
SW062 11/10/87 3450-03 AJRO28
SWO044 11/10/87 3430-03 AJRO29
SH063 11/10/87 5430-07 AJRO3O
SK061 11/10/87 3430-09 AJROJ1
03U013 11710/87 3431-01 AJRO32
03M013 11/710/87 3431-02 AJROII
03L013 11/10/87 3431-03 AJROJ4
o3uo17 11/10/87 5431-04 AJROIS
o3M017 11710/87 3451-035 AJRO3A
03L017 11/10/87 5451-04 AJROI7
03u074 11710/87 343107 AJRO38
03u704 11/710/87 5451-08 AJRO39
03U073 11/10/87 3431-09 AJRO40
03u023 11710/87 3431-10 AJROAL

High Spike AJROG2

High Spike AJRO43

High Spike True Value

Low Spike AJRO4Z

Low Spike True Value

M@ Blank AJROOL

Respectfully subsitted,
8regg W. Holaman,
8WH/cg

{ = less than

Dilution
Lagtor

e e e T Y S e



QD interpoll

INTERPOLL INC.

4500 BALL RQAD N.E.
CIRCLE PINES, MINNESOTA 55014

612/786-6020

Federal Cartridge Company
Twin Cities Army Ammunition Plant
New Brighton, MN 55112

Attention: Paula Connell March 11, 1988
PARAMETER: Hardness, as CaCO3
DETECTION LIMIT: 1 mg/L
NITS: mg/L
ANALYSIS DATE: 12/710/87
ANALYST: M
PURCHASE ORDER: #7194-01
Sample Date Interpoll USATHAMA
1D Collected ID ID Result
- SWO36 11/05/897 5434-02 APZ001 93
SWO38 11/05/87 543404 APZ002 77
SWO37 11/05/87 S5434-05 APZO03 &9
SWO40 11/05/87 543408 APZ0O04 73
- SWO32 11/10/87 5450-01 APZO0S 110
- SWNO&2 11/10/867 545003 APZ00& 770
v SWOL4 11/10/87 S3450~-05 APZ007 150
SWOE3 11/10/87 -~ 545007 - APZ0O08 . 160
- SWOs1 11/10/87 - 5450-09 APZ007 210
SWO34 11/02/87 541601 APZ010 120
“SWO4S 11/02/87 5416~03 APZ011 260
- SWO3S 11/702/87 541605 APZ012 77
« SWO3? 11/02/87 41607 APZ013 73
* SWO41 11/02/897 541609 APZ014 81
+ SWOES 11/02/87 S416-11 APZ015 89
J SWO29 11/02/87 5416~-13 APZ016 440
v SWOZ8 11/04/87 942402 APZ0L7 250
¥ SWO31 11/04/897 5424-04 APZ018 200
- SWO30 11/04/87 5424-06 APZ019 260
Respectfully submitted,
,éu,y W, Pl
Gregg W. Holman,
Inorganic Chemistry Department Manager
GAH/cg



QD interpoll

INTERPOLL INC,

4500 BALL ROAD N.E.

CIRCLE PINES. MINNESOTA 55014

812/786-6020

Federal Cartridge Company

Twin Cities Army Ammunition Plant

New Brighton, MN 355112

Attention:

PARNETER:

DETECTION LIMIT:

WNITS:

ANALYSIS DATE:

ANALYST

PURCHASE ORDER:

Sample
ID

SWO3?
SWo41
SWO33
SWO4S5
SWO34
SWO30
SWO31
SWoz28
SWOS2
SWOS6 -
SWOS8
SWOS?
SWOSL0

GWH/cg

Paula Connell

Hardness, as CaCO

1 mg/L

mg/L

12/28/87

'vP

#7194-01

Date Interpoll

Collected ID
12/710/87 5578-01
12/710/87 S578-02
12/10/87 5578-05
12/710/87 S578-07
12/10/87 5578-09
12/10/87 S578~-11
12/10/897 5578-13
12/11/897 558501 .
12711/87 5585-02
12/11/97 3985-03
12/17/87 3610-06
12/17/97 3610-07
12/717/87 3610-08

March 11, 1988

3

USATHAMA
ID Result
ARFOOL 70
ARFO02 70
ARFOO3 76
ARFO04 160
ARFOO0S 140
ARFO06 210
ARFOO7 210
ARFO0B - 210
ARFOL10 180
ARFOL1 490
ARFO12 a4
ARFOLS 280

Respectfully submitted,

Gregg W. Holman,
Inorganic Chemistry Department Manager



v

QL interpoll

INTERPOQLL LABORATORIES

4500 BALL ROAD N.E.

CIRCLE PINES, MINNESOTA 55014-1819
TEL: 612 786-6020

FAX: 612 786-7854

Federal Cartridge Company
Twin Cities Army Ammunition Plant
New Brighton, MN 55112

Attention:. Paula Connell March 23, 1988

PARAMETER: Hexavalent Chromium
METHOD: #7196

DETECTION LIMIT: 5 ug/L

UNITS: ug/L

ANALYSIS DATE: 11/3/87

ANALYST : BN

PURCHASE ORDER: #7194-01

Sample Date Interpoll USATHAMA
ID Collected 1D ID

g

SWO45 11/02/87 541603 ARJ002
SWO3S 11/02/87 5416~05 ARJOO3
SWO3? 11/02/87 541607 ARJOO4
SWo4 1 11/02/87 541609 ARJOOS
SWO6S 11/02/87 S5416-11 ARJO0S
SWo2? 11/02/87 S5416~-13 ARJO07
SWOZ28 11/03/897 542402 ARJO08
SWO31 11703787 5424-04 ARJOO?
SWO30 11/03/87 . 9424-06 ARJO10
SWOS6 11/05/87 = S5434-01 ARJOL1
SWO3B 11/05/87 5434-04 ARJO12
SWO37 11/05/87 5434-05 ARJOL3
SW040 11/05/87 5434-08 ARJO14
SW062 11/10/87 3450-03 ARJOLS
SWo64 11/10/87 S5450-05 ARJOL16
SWOES 11/10/87 S450-07 ARJOL7
SWNOs1 11710787 3450-09 ARJO18

ANANANNAANANAANAANAAANANANAANAAANA
(O N N T T S T T NT T NN N T TN T,

Respectfully submitted,

MW/)MK/

Gregg W. Holman,
Inorganic Chemistry Department Manager

GH/cg
< = less than

AN EQUAL OPPORTUNITY EMPLOYER

' SWO34 11/02/87 541601 ARJOOL

b ast ae e . RS B A S & . e -



QL) interpoll

INTERPOLL LABOR
4500 BALL ROAD N

ATORIES
.E.

CIRCLE PINES. MINNESOTA 55014-1819

TEL: 6§12/786-6020
FAX: §12/786-7854

Federal Cartridge Company

Twin Cities Army Ammunition Plant

New Brighton, MN 55112

Attention: . Paula Connell

April 7, 1968

PARNMETER: Hexavalent Chromium
METHOD:: #7196
DETECTION LIMIT: S ug/L
UNITS: ug/L
ANALYST : BN
PURCHASE ORDER: #7194-01
Sample Date Date Interpoll USATHAMA
1D Collected Analyzed 1D 1D Result
SWO34 11/02/87 11/03/87 541601 ARJO01 < S
SWO4S 11/02/87 11/03/87 5416-03 ARJOO2 < 3
SWO3S 11/02/87 11/03/87 541605 ARJOO3 < S
SWO3I 11/02/87 11/03/87 541607 ARJOO4 < S
SWO4 1 11/02/87 11/03/87 541609 ARJOOS < S
SWO6S 11/02/87 11/03/87 5416-11 ARJOOS < S
SWO29 11/02/87 11/03/87 S5416~13 ARJOO7 < S
SWO28 11/03/87 11/04/87 542402 ARJOOB < 3
SWO31 11/03/897 11/04/87 542404 ARJOO? < S
SWOZ0. - - 11/03/87 - 11/04/87-. 542406 - ARJO10 < S
SWO36 '11/03/87  .11/06/87 543401 . ARJOLL < .9
SWO3B 11/05/87 11/06/87 3434-04 ARJO12 < S
SWO37 11/05/87 11/06/87 343405 ARJOL3 < S
SWO40 11/05%/87 11/06/87 343408 ARJOL14 < S
SW062 11/710/87 11711/67 5450-03 ARJOLS < S
SWOL4 11/10/87 11/11/87 5450-05 ARJO16 < -]
SO 11/10/87 11/711/87 345007 ARJOL7 < 3
SWObL1 11/10/87 11/711/87 3545007 ARJO18 < S
Respectfully submitted,
Gregg W. Holman,
Inorganic Chemistry Department ManaQer
GH/cg

< = less than

AN EQUAL OPPORTUNITY EMPLOYER



QD interpoll

INTERPOLL INC.

4500 BALL AOAD N.E.

CIRCLE PINES, MINNESOTA 55014
612/786-6020

Federal Cartridge Company
Twin Cities Army Ammunition Plant
New Brighton, MN 35112

Attention: Paula Comnell March 11, 1988
PARAMETER: Hexavalent Chromium
METHOD:: #7196
DETECTION LIMIT: 5 ug/L
UNITS: ug/L
ANALYSIS DATE: 12/23/87
ANALYST : BN
PURCHASE ORDER: #7194-01
Sample Date Interpoll USATHAMA
1D Collected 1D ID Result
SWO52 12/10/87 5585-02 AGAOOL < S
SWOS6 12/710/87 558503 AGAOO2 < S

Respectfully submitted,

Gregg W. Holman, o

Inorganic: Chemistry Department Manager

GAH/cg
< = less than

e me .S - ———— aemm——— s a e .



QD interpoli

INTERPOLL INC.

4500 BALL ROAD N.E,

CIRCLE PINES, MINNESOTA 55014
612/788-6020

Federal Cartridge Cospany
Tuin Cities Aray Assunition Plant
New Brighton, NN" 33112

Attention: Paula Connell

PARANETER: NN, Method SDO7
DETECTION LINIT: 1.19 ug/L
UNITS: ug/L

PREP DATE: 2/15/88
ANALYSIS DATE: 2/15/88

ANALYST: PHN

PURCHASE QRDER: $7194-01
Saaple Date Interpoll
I Collected = __ID
SWos9 12/17/87 3610-07
SH060 12/17/87 5610-08
High Spike
High Spike
. High Spike True Value
- Low Spike . : T
Low Spike True Value
HQ Blank
8WH/cg

¢ = less than

February 29, 1988

USATHANA Dilution
S { Resuit factor
APY0O04 3.9 10
APYO00S 4.0 10
APY002 14.4
APY0O08 14.2

; L 13.0
APYCO7 2.20

' 2.00

APY0O! < 1.19

Respectfully subaitted,

Sy . Bl

Gregg M. Holsan,
Inorganic Cheaistry Departaent Manager



1
i
\

Q. interpoll

INTERPOLL INC.
4500 BALL ROAD N.E.
CIRCLE PINES, MINNESOTA 55014

6§12/786-6020

Federal Cartridge Coapany
Twin Cities Arsy Assunition Plant

New Brighton, BN 335112

Attention: Paula Connell

PARAMETER: PB, Method SDO7

DETECTION LIMIT: 2,463 ug/L

UNITS: ug/L

PREP DATE: 12/22/87

ANALYSIS DATE: 12/22/87

ANALYST: PMW

PURCHASE ORDER: $7194-01

Sample Date Interpoll

1D Gollected §]

SWo038 12/17/87 3610-04
SNOS9 12/17/87 34610-07
SKH040 12/717/87 3610-08
SWO0S2 12711787 3383-02
-1 (1.1 12/11/87 33583-03

L0127 O 12731/87- - 3384601
01U133 12/11/87 3586-02
01U133 12/11/87 33586-020
Field Blank 12/11/87 338604
High Spike

High Spike

High Spike True Value

Low Spike

Louw Spike True Value

M@ Blank

8¥H/cq

{ = less than

January 4, 1988

USATHANA
S { . Besult
ANROO3 < 2,43
ANQOO4 < 2.4%
ANGOOS < 2.6%
ANROOS 3.30
ANGOO7 < 2.63

. ANQOO8 ¢ 2,63
.~ ANGOOY - € 2.63
ANQO10 < 2.63
ANQO11 < 2,63
ANQ002 24.5
ANQO13 24.5
25.0

ANQO12 4.40
4.00

ANGOO1 < 2.63

Respectfully subaitted,

,6%,/7)(4(((.__/

Gregg M. Holaan,

Dilution
factor

Ll I e

Inorganic Chesistry Departasnt Manager

few—semee ..
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QL interpoll

INTERPOLL INC.
4500 BALL ROAD N.E.
CIRCLE PINES, MINNESOTA 55014

612/788-6020

Federal Cartridge Caampany
Twin Cities Aray Aasunition Plant
New Brighton, MN 55112

Attention: Paula Cannell

PARAMETER: MN, Method SDO7
DETECTION LIMIT: 1.19 ug/L

UNITS: ug/L

PREP DATE: 12/23/87

ANALYSIS DATE: 12/23/87

ANALYST: PMW

PURCHASE ORDER: $7194-01
Sasple Date Interpoll

1D Callected 1D

SW0S8 12/17/87 5510-06
SW032 12/11/87 3985-02
SH0356 12/11/87 3385-03
o1u127 12/11/87 335846-01
0tuU133 12/11/87 3386-02
otu133y - 12/11/87 3386-02D

Field Blank 12711787 5584-04

High Spike

High Spike

High Spike True Value

Laow Spike

Low Spike True Value

M@ Blank

GWH/cq

¢ = less than

February 12, 1988

USATHAMA Dilution
1D Result Factor
ANDQO3 3.30 1
ANQOOS 5.05 1
ANQO1 4 5.5 30
ANOOOS ?.50 1
ANQO13 10 50
_ANBO1S . . . 12 - 1t]
ANOO1Y -~ - . 2.45 - . -
ANQO0O02 16.3
ANDO13 16.0
15.0
ANGO12 1.90
' 2.00
ANOOCO1t < 1.19

Respectfully subaitted,

Gregg W. Holean,
Inorganic Chesistry Departaent Manager

e

——




Q. interpoll

INTERPOLL INC.

4500 BALL ROAD N.E.

CIRCLE PINES, MINNESOTA 55014
612/786-6020

Federal Cartridge Campany
Twin Cities Aray Aaaunition Plant
New Brighton, MN 335112

Attention: Paula Connell

PARAMETER: CR, Method SDO7
DETECTION LIMIT: 2.18 ug/L

UNITS: ug/L

PREP DATE: 1/5/88

ANALYSIS DATE: 1/5/88

ANALYST: PMY

PURCHASE ORDER: $7194-01
Saaple Date Interpoll

ID Collected 1D

SW0S8 12/17/87 5610-06
SWo39 12/17/87 5610-07
SHO040 12/17/87 5610-08

High Spike

High Spike , .

High Spike True Value:

Low Spike

Low Spike True Value

M@ Blank

6%H/cq

{ = less than

February 12, 1988

USATHANA Dilution

10 Result Factar
ACGF003 < 2.18 1
AOF004 < 2.18 1
AOF005 < 2.18 1
AOF002 16.35
AQF007 16.3

S © 15,0
AODF006 ' 4.20

4.00

AQFo01 < 2.18

Respectfully subaitted,

M/nf. SNl

Greqg W. Holsan,
Inorganic Cheaistry Departsent Manager



QD interpoll

INTERPOLL INC.
4500 BALL ROAD N.E.
CIRCLE PINES, MINNESQTA 55014

612/786-6020

Federal Cartridge Coapany
Twin Cities Army Aasunition Plant

New Brighton, MN 35112

Attention: Paula Connell

PARAMETER: CD, Method SDO7

DETECTION LIMIT: 0.100 ug/L

UNITS: ug/L

PREP DATE: 1/4/88

ANALYSIS DATE: 1/4/88

ANALYST: PMW

PURCHASE ORDER: $7194-01
Saaple Date Interpoll

1D Collected 1D

SWos8 12/17/87 3410-05
SNO0359 12/17/87 3610-07
SW040 12/17/87 5610-08

High Spike

High Spike . = ,

High Spike True Value ~

Low Spike

Low Spike True Value

M@ Blank

GWH/cg

¢ = less than

February 12, 1988

USATHAMA Dilution
1D Result Factor

A0E003 0.2460 1

AQE004 0.230 1

ACE00S 0.140 1
AOE002 1.10
AQGE0O7 1.08
SR S 1.00
" AQOE00S6 " 0.200
0.200
AGEOO!L < 0.100

Respectfully subaitted,

By 7 et

6regg M. Holman,
Inorganic Cheaistry Departsent Manager



QD interpoll

INTERPOLL INC.

4500 BALL ROAD N.E.
CIRCLE PINES, MINNESOTA 55014

612/786-6020

Federal Cartridge Coapany
Twin Cities Aray Amaunition Plant

New Brighton, MN 53112

Attentiaon: Paula Connell

PARAMETER: AG, Method SDO7
DETECTION LIMIT: 1,93 ug/L
UNITS: ug/L
PREP DATE: 1/4/88
ANALYSIS DATE: 1/4/88
ANALYST: PMW
PURCHASE QORDER: $7194-01
Saeple Date Interpoll
1D Collected 1D
SW0358 12/17/87 5610-06
SW0S9 12717787 5610-07
SW0560 12/717/87 5610-08
High Spike
High Spike
- High Spike True Value
-~Low Spike
Low Spike True Value
MO Blank
6WH/cqg

¢ = legs than

February 12, 1988

USATHANA
1D

AGD0O3
AGDOO4
AQDOOS
A0D002
A0D007

. AODOOL

AGDOO!

Result

¢ 1.93

< 1.93
< 1.93
20.0
21.3
20.0

C 4,20 .

4.00
< 1.93

Respectfully subamitted,

Asny M Ael—

6reqg ¥. Holsan,

Dilution
Factor

1

1

Inorganic Cheaistry Departsent Nanager



QL interpoli

INTERPOLL INC.

4500 BALL ROAD N.E.

CIACLE PINES, MINNESOTA 55014
612/786-6020

Federal Cartridge Coapany
Twin Cities Aray Asaunition Plant
New Brighton, MN. 33112

Attention: Paula Connell

PARAMETER: BA, Methad SDO7
DETECTION LIMIT: 20.0 ug/L

UNITS: ug/L

PREP DATE: 12/30/87

ANALYSIS DATE: 12/30/87

ANALYST: PMHK

PURCHASE QORDER: $7194-01
Saasple Date Interpoll

1D Collected ID

SWoss 12/17/87 3610-06
S§W05¢9 12/17/87 3610-07
SWO040 12/17/87 5610-08
SW052 12711787 3385-02
SW036 12/711/87 3583-03

0127 - 12/711/87 -~ 3386-01
01U133 12/11/87 53846-02
o1u133 12/11/87 J3386-02D

Field Blank 12/11/87 3386-04

High Spike

High Spike

High Spike True Value

~ Low Spike

Low Spike True Value

#Q Blank

6WH/cg

{ = less than

February 12, 1988

USATHANMA Dilution
1D Result Factor
A0CO003 163 t
AOCO004 49.0 1
A0C00S 132 1
ADCO0S 145 1
A0CO007 148 1
... AGCooO8 , 101 -t
A0CO009 - 24 11
f0CO10 30 11
A0CoO11 < 20.0 1
A0Co02 1358
A0CO13 164
150
A0CO12 43.0
40.0
A0Co001 < 20.0

Respectfully subsitted,

7. Rl

6regg W. Holean,
Inorganic Cheaistry Departsent Manager

e e —— - o w4 s s are. o




- QU interpoli

INTERPOLL INC.
4500 BALL ROAD N.E.
CIRCLE PINES, MINNESOTA 55014

612/7868-6020

Federal Cartridge Coaepany
Twin Cities Aray Aamunition Plant
New Brighton, MN. 55112

Attentian: Paula Connell

PARAMETER: RS, Method SDO7

DETECTION LIMIT: 4.81 ug/L

UNITS: ug/L

PREP DATE: 1/4/88

ANALYSIS DATE: 1/4/88

ANALYST: 4,1 ]

PURCHASE ORDER: $#7194-01
Saaple Date Interpoll

ID Collected 1D

SW038 12/17/87 3610-04
SW039 12/17/87 34610-07
SN040 12/17/87 J610-08

High Spike

High Spike o

High Spike True Value.

Low Spike

Low Spike True Valus

M@ Blank

8WH/cqg

{ = less than

February 12, 1988

USATHANA

1D

ADH003
ABHO04
AOHO0S
AOH002
 AOHO07

AOHO00S

AgHOO!

Respectfully subesitted,

Y TV

6regg N. Holman,

Dilution
Factaor

1
1
1

Inorganic Cheaistry Departaent Ranager

———— e

A e 9 NS @ NS . w . et m o -



' INTERPOLL INC.
4500 BALL ROAD N.E.
CIRCLE PINES, MINNESOTA 55014
. 612/786-6020
Federal Cartridge Coampany
Twin Cities Aray Asaunition Plant
l New Brighton, MN 3535112
' Attention: Paula Connell February 12, 1988
PARAMETER: SE, Method SDO7
' DETECTION LINMIT: 3.06 ug/L
UNITS: ug/L
PREP DATE: 1/4/88
ANALYSIS DATE: 1/4/88
l ANALYST: PHu
PURCHASE ORDER: $7194-01
Sample Date Interpoll USATHANA Dilutiaon
' ID Collected 10 I0 Resuylt Factor
SWNO0S8 12/17/87 5610-06 A0G003 ¢ 3.04 1
SWOS9 12/17/87 5610-07 706004 ¢ 3.06 1
l SWO0s0 12/17/87 5610-08 ADB00S < 3.06 1
SH032 12/11/87 3383-02 A06004 < 3.04 1
o : SHO0S5é - 12/11/87 - 3385-03 R06007 < 3.04 1
l 0iu127 -~ 12/11/87 - - 7 5386-01 - -AGB008 <€ 3.068 {
- 01U133 12711/87 3386-02 A0G009 < 3.06 1
5 010133 12/711/87 3386-02D A0GO10 < 3.08 {
Field Blank 12711787 33846-04 A06BO11 < 3.06 1
-;"" Righ Spike A06002 3t.5
F High Spike A0BO13 32.3
High Spike True Value 30.0
l Low Spike A06012 6.00
. Low Spike True Value 6,00
HQ Blank A0G001 < 3.06
' Respectfully subaitted,
6regg W. Haolaan,
l Inarganic Cheaistry Departaent Manager
BMH/cg
l { = less than



- A - . .l

i .

QD interpoll

INTERPOLL INC,

4500 BALL ROAD N.E.

CIRCLE PINES, MINNESOTA 55014
612/786-6020

Federal Cartridge Coapany
Twin Cities Aray Asamunition Plant
New Brighton, MN 353112

Attentiaon: Paula Connell

PARAMETER: BE, Method SDO7
DETECTION LIMIT: 1.47 ug/L

UNITS: ug/L

PREP DATE: 1/35/88

ANALYSIS DATE: 1/5/88

ANALYST: PMU

PURCHASE ORDER: $#7194-01
Saaple Date Interpoll

1D Caollected 1D

SWH058 12/17/87 5610-06
SW0S9 12/17/87 3610-07
SW040 12/17/87 3410-08
5W052 12/711/87 35835-02
SWOS5S8 » 12/711/87 - 3383-03
-otu127 - 12/11/87 3386-01
01U133 12/11/87 3586-02
01U133 12/11/87 3386-02D

Field Blank 12/11/87 35386-04

High Spike

High Spike

High Spike True Value

Low Spike

Low Spike True Value

M@ Blank

GWH/cg

¢ = less than

February 12, 1988

USATHANA Dilution
1D Result Factor
AOK003 { 1.47 1
A0K0O4 < 1.47 1
AO0K0O0S < 1.47 i
A0K004 < 1.47 1|
~ AOK0O7 { 1.47 |
-A0K008 C € 1,47 1
AO0K009 { 1.47 1
AO0KoO10 < 1.47 1
AO0KO11 < 1.47 1
AGK002 .10
A0KO13 9.10
10.0
A0K012 1.80
2.00
AOKOO1 < 1.47

Respectfully submitted,

Sfonsagy M- Mk

6regg W. Holaean,
Inorganic Cheaistry Departaent Manager



Q. interpoll

INTERPOLL INC.
4500 BALL ROAD N.E.
CIRCLE PINES. MINNESOTA S5014

612/786-6020

Federal Cartridge Cospany
Twin Cities Aray Aamunition Plant

New Brighton, MN 33112

fAttention: Paula Connell January 4, 1988

PARAMETER: CU, Method SDO7
DETECTION LINMIT: 0.3500 ug/L
UNITS: ug/L

PREP DATE: 12/21/87
ANALYSIS DATE: 12/21/87
ANALYST: PHM

PURCHASE ORDER: $7194-01

Sasple Date Interpoll USATHANA Dilution
10 Collected  __I1D = __10 _  Result = _Fagtor

' SW058 12/17/87 5610-06 ALPOOS 3.80
SH059 12/17/87 5610-07 ALPOO4 1.70
SH040 12/17/87 $410-08 ALP00S 4,53
l SH052 12/11/87 5585-02 ALPOOG 5.40
| SHOS4 12/11/87 5585-03 ALPOOT7 s
©elut27 . 12/11/87  5586-01 . ALPOOB - - 2.00
. 01U133 ©12/11/87 - 5586-02 ALPOO? - 5.90°
, 01U133 12/11/87 53856-020 ALPO10 6.00
Field Blank  12/11/87 5384-04 aLPO11L < 0.500
High Spike ALP002 10.5
High Spike ALPO13 9.90
I

High Spike True Value 10.0
Lou Spike ALPO12 2.00

Low Spike True Value 2.00
K@ Blank ALPOO!L < 0.300

(T3
.-..-....-.o”...-.“

Raspectfully subaitted,

MWW———

Gregg ¥. Holaan,
Inorganic Chesistry Departaent Manager

8WH/cg
¢ = less than




QD interpoll

INTERPOLL INC.

4500 BALL ROAD N.E.

CIARCLE PINES, MINNESOTA 55014
6121788-6020

Federal Cartridge Cosapany
Twin Cities Aray Asaunition Plant
New Brighton, MN 55112

Attention: Paula Connell January 30, 1988

PARAMETER: PB, Method SDO7

DETECTION LIMIT: 2.63 ug/L

UNITS: ° ug/L

PREP DATE: 11/25/87

ANALYSIS DATE: 11/25/87

ANALYST: PMMW

PURCHASE ORDER: $7194-0¢
Saaple Date Interpoll USATHAMA Dilution

1D Collected 1D 1D Result Factor

SWO034 11/2/87 5416-01 ALS003 < 2,435 1
SHO045 11/2/87 5416-03 ALS004 ¢ 2,463 1
SWO3S 11/2/87 5416-05 ALS003 { 2,43 1
SWHO39 11/2/87 5416-07 ALS004 < 2.45 1
SWO41 , 11/2/87 = . 3416-09 ALS007 € 2.43 1

-SHO63. : 11/2/87. - '5416-11 . - 'AL5008 ( 2.43 1
SN029 11/2/87 3416-13 ALS009 < 2.43 1
SWo028 11/3/87 3424-02 ALSO010 6.00 1
SWO31 11/3/87 3424-04 ALSO1! . 2.463 1
SNO30 11/3/87 342406 ALS012 2,63 1
SHO36 11/5/87 5434-02 ALSO13 € 2.63 1
SW038 11/3/87 3434-04 ALSO14 ¢ 2.83 1
SWO037 11/5/87 3434-03 ALSO013 < 2.45 1
SWO040 11/5/87 $434-08 ALSO14 < 2.43 t
03N303 11/9/87 5443-01 ALSO17 € 2.453 1
03u007 11/9/87 3443-02 ALSo18 ¢ 2.83 1
a3Lo07 11/9/87 3443-03 ALSOo19 < 2.83 1
04U007 11/9/87 3443-04 ALS020 < 2.45 1
o3uoos 11/9/87 J443-03 ALS021 { 2.43 1
o3uo10 11/9/87 3443-06 ALS022 2.463 1
o3L010 11/9/87 5443-07 ALS023 € 2.45 1
04U012 11/9/87 3443-08 ALS024 { 2.43 1
03L012 11/9/87 3443-09 : ALS023 € 2.63 1
o3uo012 11/9/87 J443-11 ALS024 6.30 1



- _ - - -

Interpoll Laborataries
USATHAMA Labaratory Report
Federal Cartridge Coapany

Page Two
Sasmple Date Interpoll USATHANA Dilution
ID Collected 10 _I0 Result _Factor
SW032 11/10/87 3450-01 aLS027 { 2.43 1
SW062 11/10/87 3430-03 ALS028 < 2.45 t
SWo44 11710787 5450-03 ALS029 < 2.45 1
SWO063 11/10/87 5450-07 ALS030 { 2,43 1
SWost 11710/87 5450-09 ALS03! 3.30 1
03Uo013 11710787 5451-01 ALS032 < 2.45 t
03M013 '11/10/87 S5451-02 ALS033 < 2.45 1
03Lo13 11/710/87 S451-03 ALSO034 3.40 1
o3uo17 11/710/87 5451-04 ALSO03S 4.50 1
o3M017 11/710/87 5451-03 ALSO034 { 2.45 1
o3Lo17 11/10/87 5451-04 ALS037 { 2,465 1
030074 11710/87 5451-07 ALS038 ¢ 2.45 1
03u704 11710/87 5451-08 ALS039 < 2,45 1
03u075 11/710/87 5451-09 : ALS040 < 2,83 1
03u023 11/10/87 5451-10 ALSO41 < 2,45 1
High Spike ALS002 26.3
High Spike ALS043 27.5
High Spike True Value 25.0
Low Spike ALS042 4,20
Low Spike True Value 4.00
M@ Blank ALS001 ¢ 2.43
Respectfully subamitted,
6regg W. Holaan,
Inorganic Cheaistry Department Manager
GWH/cq

€ = less than



Q. Iinte

INTERPOLL INC.

rpoll

4500 BALL ROAD N.E.
CIRCLE PINES, MINNESOTA 55014

612/7866020

Federal Cartridge Cospany
Twin Cities Army Amaunition Plant
New Brighton, MN 33112

Attention: Paula Connell

PARAMETER:

DETECTION LINMIT:

UNITS:

PREP DATE:
ANALYSIS DATE:
ANALYST:
PURCHASE ORDER:

Sample
12

SW034
SNO4S
SW03S
SNO39?
SHO41
SN06S
gW029
SWo28
SWO31
SW030
§N0346
sW038
SWO037
SN040
03N503
03U007
a3Lo007
04U007
o3uoo8
o3uo10
03L010
04U012
03L012
o3uo12

§B, Method SDO7

January 22, 1988

10.0 ug/L

ug/L

11/20/87

11/20/87

PHW

$7194-01

Date Interpall USATHANA
Collected 1D 10 Resylt
11/2/87 S416-01 ALUO0O3 < 10.0
11/2/87 5416-03 ALUOOC4 < 10.0
11/2/87 5416-035 ALUOOS < 10.0
11/2/87 5416-07 ALU00S < 10.0
11/2/87 J4146-09 ALUCO7 < 10.0
. 11/2/87 S416-11 ALUoO8 < 10.0

11/2/87 5416-13 " ALU009? < 10,0
11/3/87 J424-02 ALUO10 < 10.0
11/3/87 5424-04 ALUoO1L < 10.0
11/3/87 5424-06 ALUO12 < 10.0
11/3/87 3434-02 ALUOLT < 10.0
11/3/87 5434-04 ALUOL4 < 10.0
11/3/87 3434-03 ALUOLS < 10.0
11/3/87 5434-08 ALUOL1S < 10.0
11/9/87 J443-01 fiLUo17 < 10.0
11/9/87 34435-02 ALUOLS < 10.0
11/9/87 54435-03 ALUOLY < 10.0
11/9/87 3443-04 ALUO020 < 10.0
11/9/87 34435-035 At.Uo21 < 10.0
1179787 J443-06 ALUO22 < 10.0
11/9/87 5443-07 ALU023 < 10.0
11/9/87 3443-08 ALUO024 < 10.0
1179787 34435-09 ALUO23 < 10.0
11/9/87 J443-11 ALUO024 < 10.0

Dilution
Factor .

P Gus Pes Pub Pubs Pu Puts P Pub Pt Pub Puih Pt P Pt (b P Pub Pt Pub Pob Pt P b



Interpol!l Labaratories

USATHAMA Laboaratary Report
Federal Cartridge Company

Page Two

Sasple

- —

SW032
SW042
SHO44
SWO43
SWO41
03U013
03M013
03L013
03ud17
03Mo17
o3L017
03U074
03u704
030075
03u023
High Spike
High Spike

Date

Collected

11/10/87
11/10/87
11/10/87
t1/10/87
11/10/87
11/10/87
11/10/87
11/10/87
11/10/87
11710787
11710/87
11710/87
11710787
11710/87
11/710/87

High Spike True Value

Low Spike

Low Spike True Value

M@ Blank

EWH/cg
{ = less than

Interpoll USATHANA
1

3430-01 ALU027
5450-03 ALYO28
5430-035 AaLU029
5450~07 ALUO30
5450-09 ALUO3!
543101 ALUO032
5431-02 ALUO033
5451-03 ALUO3A
5451-04 ALUO3S
5451-05 ALUO3S
5451-06 ALUO37
5451-07 ALUo38
5451-08 ALUO3?
5451-09 ALUO040
34351-10 ALUO4!L

ALU002

ALUO4S

ALUO42

ALUOO1

6regg W. Holaan,

Result

ANANAAANANANANAANAANAAAANAANAN

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
935.0
90.0

100
20,0
20.0
10.0

Respectfully subaitted,

/@%”’/M/

Dilution
factor

P bt A e g e P e e bbb o e g

- Inorganic Cheaistry Departaent Manager
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QL) interpoll

INTERPOLL INC.

4500 BALL ROAD NE.
CIRCLE PINES, MINNESOTA 55014

612/786-6020

Federal Cartridge Caapany
Twin Cities Aramy Aasunition Plant
New Brighton, MR 33112

Attention: Paula Connell

PARAMETER:

DETECTION LIMIT: 1.47 ug/L

UNITS: ug/L

PREP DATE: 11/23/87

ANALYSIS DATE: 11/23/87

ANALYST: PHN

PURCHASE ORDER: $7194-014
Sample Date Interpall USATHANA
—I2 = Gollected  _IRD = _ID
SHO34 11/2/87 5414-01 AK1002
SW045 11/2/87 5414-03 AKI003
SWO33 11/2/87 J416-03 AK1004
§NO39 1172787 341407 AK1003

.. gHo41 1172187 . 34146-09 AK1006

- 8N04S 11/2/87 . 3414-11: AK1007 -
%8029 11/2/87 34146-13 fAK1o008
gno28 1173787 3424-02 AK1009
SHo031 11/3/87 3424-04 fK1010
8Ho030 1173/87 J424-06 AKIO11
-] 1R 1] 11/3/87 3434-02 AK1012
88038 11/3/87 J434-04 AKI013
sHO37 11/3/87 3434-03 AKI014
g¥040 1173787 J434-08 AKIO013
03N303 11/79/87 3443-01 AK1014
o3uoo7 1179787 344302 AK1017
a3Lo007 1179787 J443-03 AKI018
04U007 11/9/87 544304 AKI019
o3uoo8 11/9/87 3443-03 AK1020
o3uo1o 11/9/87 3443-06 AK1021
03L010 1179787 3443-07 AK1022
04U012 11/79/87 3443-08 AK1023
o3Lo12 11/9/87 3443-09 AK1024
o3uo12 11/9/87 J443-11 AK102S

BE, Method SDO7

Deceaber 30, 1987

AANAANAAANAAAANAAANAAAANAAAANAANAAAANAANAN

Result

1.47
1.47
1.47
1.47
1.47
1.47
1.47
1.47
1.47
1.47
1.47
1.47
1.47
1.47
1.47
1.47
1.47
1.47
1.47
1.47
1.47
1.47
1.47
1.47

Dilution
Eactor



’- - -

Interpoll Labaratories

USATHAMA Laboratory Report
Federal Cartridge Cospany

Page Two
Saaple Date Interpoll USATHANA
10 . Collectes  __J0 = __I1R
SW032 11/10/87 5450-01 AKI026
SW052 11/10/87 5430-03 AK1027
SH0564 11/10/87 545003 AK1028
SWO043 11/10/87 $430-07 AK1029
SHo051 11/10/87 5450-09 AK1030
03U013 11710/87 3431-01 AKI031
o3n013 11/10/87 3431-02 AKI032
03L013 11/10/87 3431-03 AK1033
o3uot7 11/10/87 3431-04 AKIO034
03MO17 11/10/87 545105 AKIO035
03L017 11/10/87 5431-04 AKI034
03U074 11/10/87 5451-07 AKI1037
03U704 11/10/87 5451-08 AKI038
03U0735 11/10/87 3451-09 AKI1039
03u023 11/10/87 3431-10 AKI1040

High Spike AKI043

High Spike AKI1042

High Spike True Value

Low Spike AK1041

Low Spike True Value

M@ Blank AKIoo1

6regg M. Holman,
8HH/cg

{ = less than

Result

1.47
1.47
1.47
1.47
1.47
1.47
1.47
1.47
1.47
1.47
1.47
1.47
1.47
1.47
1.47
?.60
10.4
10.0
2.20
2.00
< 1.47

NAANAANAANANAAAAANAANAAAN

Respectfully subsitted,

Inorganic Cheaistry Departaent Manager

Dilution
Eactor

o bt s b e el P et e e b e P b e



QL interpoll

INTERPOLL INC.

4500 BALL ROAD N.E.

CIRCLE PINES, MINNESOTA 55014
612/786-6020

Federal Cartridge Cospany
Twin Cities Aray Amaunition Plant
New Brighton, MN 355112

Attention: Paula Connell

LABORATORY REPORT: #5410
PURCHASE ORDER: $7194-01

SAMPLES COLLECTED: December 17, 1987
SAMPLES RECEIVED: Deceaber 17, 1987

METHOD: UG0!

Sample Identification:
Labaratory Log Nuaber:
USATHAMA ID Nusber:

Analysis
Date & Detect

Paraseter, ug/L Initials _Lieit

| 12/21/87
C2HICL . ME 1.5
CH2CL2 MIE 1.8
11DCE NJE 0.49
11DCLE NJE 0.72
12DCE nJE 0.56
CHCLS NJE 0.41
TCLTFE HJE 4.5
12DCLE MJE 0.51
111TCE MJE 0.81
ccL4 MIE 1.1
120CLP MJE 0.62
TRCLE nJE 1.1
112TCE NJE 0.99
TCLEE NJE 0.88

Voluse used
Dilution factor

AAAAAAAAAAAANAAA

January 29, 1988

SWo38
5610-06

ANK0O4

0.49
0.72
0.36
0.41

4.3
0.51
0.81

1.1
0.62

1.1
0.99
0.88

S sl

1.5 -
1.8

SW059
3610-07

ANK0OS

£.3
1.8
0.49
0.72
0.36
0.41

4.5
0.351
0.81

1.1
0.462
s. 2‘
0.99
< 0.88

ANAAANAAAAAAANANAN

~

ab

Ladi ¥ ]

AAAAAANAANAAAANAAAAN

SW060
5610-08

ANK0OS

~1.3

1.8 -
0.49
0.72
0.56
0.41

4.3
0.31
0.81

1.1
0.482

t.1
0.99
0.88

al

- R



Interpoll Laborataories
Laborataory Report #3610 (continued)

Federal Cartridge Cospany
Page Two

Sample Ildentification:
Laboratory Lag Nuaber:
USATHAMA ID Nuaber:

Analysis
Date & Detect
Parameter, ug/L Initials Limit

12/21/87
C2H3CL HJE 1.3
CH2CL2 . MJE 1.8
11DCE MJE 0.49
11DCLE MJIE 0.72
12DCE MJE 0.56
CHCL3 MJE 0.41
TCLTFE MJE 4,35
12DCLE MJE 0.51
1117CE MIE 0.81
CCL4 MJE 1.1
12DCLP MIE 0.62
TRCLE MJIE 1.1
1127CE MJE 0.99
TCLEE HJE 0.88

Voluae used
Dilution factor

Sample Identification:
USATHAMA 1D Nuamber:

Analysis
. Date & Detect

Parameter, ugIL> Injtials _Limit

12/21/87
C2H3CL MJE 1.3
CH2CL2 NJE 1.8
11DCE MJE 0.49
11DCLE NJE 0.72
12DCE NJE 0.36
CHCL3 MJE 0.41
TCLTFE MJE 4.3
12DCLE NJE 0.31
111TCE NJE 0.81
ccL4 MNJE 1.1
12pCLpP MJE 0.62
TRCLE MJE 1.1
1127TCE MJE 0.99
TCLEE MJE 0.88

Voluse used
Dilution factor

Field
Blank
5610-10
ANKOO3

1.3
1.8
0.49
0.72
0.5%
0.41
4.5
0.351
0.8
1.1
0.62
1.1
0.99
0.88

ANANANAANAANAANANAANAAANAANAAANAN

sl

-

MO Blank
ANKOO1

1.8
0.49
0.72
0.36
0.41

4.3
0.31
0.81

1.1
0.62

1.1
0.99
0.88

AANAANAAAANAAANAAAAN

S aL

1.5

2 CRL QC

ANK0O02

AN

o e

1.3
1.8
0.3351
0.72
0.764
0.41
4.3
0.389
1.25
1.1
0.562
1.564
1.80
1.41

3 al

2 CRL QC
True
Value
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Interpoll Laboratories

Laborataory Report #3610 (continued)
Federal Cartridge Company

Page Three
Sasple Identification: 10 CRL QC
USATHAMA ID Number: ANKQO7

Analysis
Date & Detect

Paraseter, ug/L Initials _Lisit

12/21/87
C2H3CL MJE 1.3 < 1.3
CH2CL2 MJE 1.8 2.4
11DCE . MJE 0.49 4.47
11DCLE MJE 0.72 ¢ 0.72
12DCE NJE 0.36 S.41
CHCL3 NJE 0.41 < 0.41
TCLTFE HIE 4.3 < 4.5
12DCLE HJE 0.351 4.39
1117CE MJE 0.81 8.350
CCL4 MIE 1.1 X 1.1
12DCLP MJE 0.62 ¢ 0.62
TRCLE nJE t.1 11.3
112TCE - ME 0.99 12.4
TCLEE HJE 0.88 9.03

Voluse used al

Dilution factor

-

10 CRL QC

ANKOOS

2.566
4.32
< 0.72
5.37
< 0.4¢
< 4.5
4.14
7.86
< 1.1
¢ 0.62
10.35
11.6
7.84

10 CRL QC
True
Value

4.72

3.8¢

10.7
9.66
B.76

Note: To obtain correct detection limits for each saaple, stated detection liaits

aust be multiplied by the dilution factor.

Respectfully subaitted,

W O

Wayne A, Olson,

Organic Chemistry Departaent Manager

WAO/cg
¢ = less than



QL interpoll

INTERPOLL INC.

4500 BALL ROAD N.E.
CIRCLE PINES. MINNESOTA 55014

612/786-8020

Federal Cartridge Coapany
Twin Cities Aray Aassunition Plant

New Brighton, MN 355112

Attentiaon: Pau

PARAMETER:

DETECTION LIMIT:

UNITS:

PREP DATE:
ANALYSIS DATE:
ANALYST:
PURCHASE ORDER:

Saaple
1D

swWoss
SWOS9
SN040
SW052
SWO054
o1u127
01U133
01U133
Field Blank
Righ Spike
High Spike

1d Connell

H6, Method SBO4

0.7 ug/L
ug/L
12/18/87
12/19/87
PMU
$7194-01

Date
Collected

12/17/87
12/17/87
12/17/87
12/11/87
12/11/87
12711/87
12/711/87

12711787

12711/87

High Spike True Value

Low Spike
Low Spike True
NQ@ Blank

6WH/cg
¢ = less than

Value

Interpoll
1D

5610-06
35610-07
5610-08
3583-02
3385-03
3386-01

. 3386-02

3386-02D
3386-04

February 12, 1988

USATHANA
N —

ALLOO3
ALLOO4
ALLOOS
ALLOOS
ALLOO7
ALLOOS
ALLOO9
ALLO10 |
ALLoLl
ALLO002
ALLOL3

ALLo12

ALLOOL

Result

AAAAAAAAA

e wl O~ N
[~ 2 T ) s s s O

Respectfully subaitted,

gy 7 ol —

6regg W. Holman,
Inarganic Cheaistry Departsent NManager

NOOOOO N~~~ N~~~

Dilution

Factar

P Pl P Gt et ped b h s




INTERPOLL INC.
4500 BALL ROAD

612/7868-6020

~ QD interpoll

N.E.

CIRCLE PINES, MINNESOTA 55014

Federal Cartridge Company
Tuin Cities Aray Aasunition Plant
New Brighton, MN- 93112

Attention: Paula Connell

Deceaber 30, 1987

PARAMETER: HB, Method SBO4
DETECTION LIMIT: 0.7 ug/L
UNITS: ug/L
PREP DATE: 11/16/87
ANALYSIS DATE: 11/16/87
ANALYST: 4]
PURCHASE ORDER: $7194-01
Sasple Date Interpoll USATHANA
~J0____  Collected = _ID = __ID
SHO34 1172/87 3416-01 AKBO33
SWO04S 1172/87 S54146-03 AKHO34
SHO3S 11/2/87 54156-03 AKNO37
SH039 1172/87 3416-07 AKNO38
gHo41 11/72/87 . 3416-09 AKNOo39?
SW04S 1172/87 - S436-11 AKNO4O
gwo29 11/72/87 J416-13 AKNO41
sSkWo028 1173/87 3424-02 AKNO003
:{ [ A3 11/3/87 342404 AKNO04
84030 11/3/87 3424-04 AK¥O003
§80356 1173/87 3434-02 AK¥O004
:{ [thi:] 11/3/87 3434-04 AKNO0O07
88037 1173787 J434-03 AKNoo8
86040 11/3/87 5434-08 AK¥O009
o3N303 11/9/87 3443-01 AKK¥O13
o3uo007 11/9/87 3443-02 AKNO16
o3Lo07 11/9/87 3443-03 AKNO17
040007 11/9/87 3443-04 AKuo18
o3uoo0s8 11/9/87 3443-03 AKNO19
o3uo10 11/9/87 J443-04 AKu020
o3Lot0 1179/87 3445-07 AK¥O021
04U012 1179/87 3443-08 AK¥022
o3Lo012 11/%9/87 3443-09 AKNO23
o3uo12 11/9/87 J443-11 AKNO024

E

ANAAAAANAAANAAAANAANAANAAADNAANAAANANAANAANN

cncrcr?.c»c»cno

. L ] L]
N~

L] L [ ] L] L] L] L

[ ] L] o - - [ ] . L ]
NSNSNSNSNSNSNSNNSNSNSNNNNNNNNNNN

OOOGOOOO?OOOOOOO

Dilution
Eactor
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Interpoll Laborataries
USATHAMA Laboratory Report
Federal Cartridge Coapany

Page Two
Saaeple Date Interpoll USATHANA Dilutian
I Collected I 1 Result Lactor
] [ Ay 11/10/87 3450-01 AKNO10 <« 9.7 1
SH042 11/710/97 3430-03 AKNO1LL < 0.7 1
SWOs4 11/710/87 3430-~03 AKNO12 < 0.7 1
SW043 11/10/87 3430-07 AKNOLS ¢ 0.7 1
SWost 11/710/87 54350-09 AKNO14 < 0.7 1
o3U013 11/10/87 3431-01 AKNO2S < 0.7 1
034013 11/710/87 3431-02 AKN026 < 0.7 1
03L013 11/710/87 3431-03 AKNO27 < 0.7 1
o3uo17 11/10/87 3451-04 AKNO28 < 0.7 1
03M017 11/710/87 5451-03 AKNO29 ¢ 0.7 1
03L017 11/10/87 S§451-046 AKNO30 ¢ 0.7 1
03Uo074 11710/87 9451-07 AKNO31! < 0.7 1
03U704 11/10/87 5431-08 ) AKWO032 < 0.7 1
03U075 < 11710787 5451-09 AKHO33 < 0.7 1
030023 11/10/87 5451-10 AKNO34 < 0.7 1
High Spike AKNO002 7.10
High Spike AKNO43 6.90
High Spike True Value 7.40
Low Spike AKNO42 1.40
Low Spike True Value 1.40
M@ Blank AKNOO! ¢ 0.7
Respectfully subaitted,
8regg M. Holman,
Inorganic Cheaistry Departaent Manager
8WH/cg

{ = less than
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QD interpoll

INTERPOLL INC.
4500 BALL ROAD N.E.
CIRCLE PINES, MINNESOTA 55014

612/786-6020

Federal Cartridge Company
Twin Cities Aray Assunition Plant
New Brighton, NN 33112

Attention: Paula Connell

PARAMETER: Cyanide, Method TY02
DETECTION LINIT: B8.335 ug/L

UNITS: ug/L

ANALYSIS DATE: 12/21/87

ANALYST: MP

PURCHASE ORDER: $7194-01

Sasple Date Interpoll

1D Collgcted 1D

SWo38 12/17/87 5610-06
SWO039 127171787 3610-07
SW0&0 12717/87 3610-08
High Spike

High Spike L

High Spike True Value

Low Spike

Law Spike True Value

MG Blank

6WH/cq

{ = less than

January 4, 1988

USATHANA
1

ALBOO3
ALG00A
ALG0OS

ALBO0S
ALB0O7

AL6002

AL80O1

8.3
8.3
8.3

ANAAN
LA LA WA

90.3
93. 4
100
12.6
10.0

< 8.33

Respectfully subaitted,

,&,”,/W.W/—

G6regqg W. Holman,

Dilution
factor

1
1
1

Inorganic Cheaistry Departaent Manager
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QD interpoll

INTERPOLL INC.

4500 BALL ROAD N.E.

CIRCLE PINES, MINNESOTA 55014
612/786-6020

Federal Cartridge Caampany
Twin Cities Army Aasunition Plant
New Brighton, MN 33112

Attention: Paula Connell

PURCHASE ORDER: $7194-01

PARAMETER: Cyanide, Method TY02
DETECTION LINMIT: 8.35 ug/L

UNITS: ug/L

ANALYSIS DATE: 11/19/87

ANALYST: MP

Saaple Date Interpoll

ID Collected 1D

SWO32 11/10/87 5430-01
SW062 11/10/87 3430-03
SW064 11710787 3430-05
SH043 11710787 3450-07
SWoa1 11/10/87 5430-09
03U074 11/10/87 3431-07
03U704 11/10/87 3431-08
01U050 11/16/87 3473-03
01U0s3 . 11/716/87 5473-07
01US24 11117787 - 3477-01
01US24 11/17/87 3477-02
o1uU108 11/17/87 3477-04
o3uo013 11/17/87 3477-03
o3uoss 11717787 3477-10
High Spike
High Spike
High Spike True Value
Low Spike
Low Spike True Value
M@ Blank
BWH/cq

{ = less than

Deceaber 13, 1987

USATHAMA Dilution
10 Result Factor

AIX003 < 8.35 1
AIX004 < 8.33 1
AlX00S < 8.35 1
AlXxgo0s ¢ 8.35% 1
AlX007 < 8.35 1
AIX009 < 8,33 1
AlX010 { 8.33 1
Alxo1l < 8.33 1
AlIX012 { 8.33 1
AIX013 < 8.35%° 1
AIXO1S 10.1 1
AIXO014 ¢ 8.33 1
AlXo17 < 8.33 1
AlXo018 < 8.33 1

Alxoos8 81.3

AlXo14 89.4

100

AIX002 10.1

10.0

Alxoot < 8.33

Respectfully subaitted,
Ry 77 Boto—

Sregg W. Holaan,
Inorganic Cheaistry Departaent Manager



Q. interpoll

INTERPOLL INC.

4500 BALL ROAD N.E.

CIRCLE PINES, MINNESOTA 55014
612/786-6020

Federal Cartridge Company

Twin Cities Arsy Aasunition Plant

New Brighton, MN 353112

Attention: Paula Connell

LABORATORY REPORT: #5378 & #3583

PURCHASE ORDER: $7194-01

SAMPLES COLLECTED: Deceaber
SAMPLES RECEIVED: Deceaber
PREP DATE: Deceaber

METHOD: UHOS
Saaple Identification:

Laboratory Log Nuaber:
USATHAMA ID Nusber:

Analysis

Date &

Paraseter, ug/L Injtials.

12716/87
DBUCLE JB
PCBO14 4B
PCB242 JB
PCB248 JB
PCB234 JB
PCB240 JB

Voluse used
Dilution factor

10 & 11, 1987
10 & 11, 1987
14, 1987

Detect

0.160
0.290
0.4620
0.340
0.130
0.320

February 29, 1988

SHo39
3378-01

APB002

0.616
< 0.290
< 0.620
< 0.340
< 0.130
< 0.320

200 ol
1

SNo41
3378-02

APBOO3

0.443
< 0.290
€ 0.620
< 0.340
< 0.130
< 0.320

200 at
1

SWO33
3378-03

APR004

0.808
< 0.290
< 0.620
< 0.340
< 0.130
< 0.320

200 oL
1.



S - -G N R R R N R N G O G B G G e Ee

Interpoll Laboratories

USATHAMA Laboratory Report #3378 & 33383 (continued)

Federal Cartridge Comspany
Page Two

Samaple Identifications
Laboratory Log Nuaber:
USATHAMA 1D Nusber:

Analysis

Date &

Paraseter, ug/L [nitials

12/16/87
DBUCLE JB
PCBO14 JB
PCB242 JB
pCB248 JB
PCB254 JB
PCB260 JB

Volume used
Dilution factor

Sample Identification:
Laboratory Log Nuaber:
USATHAMA ID Nuaber:

Analysis

Date &

Parameter, ug/L Inftials

12/16/87
- DBUCLE. o - JB
PCBO14 R JB
PCB242 4B
PCB248 JB
PCB234 JB
PCB240 JB

Voluse used
Dilution factor

Detact
Limit

0.140
0.290
0.620
0.340
0.130
0.320

Detect
Linit

0.160"
- 0.290

0.620
0.340
0.130
0.320

SHO043
3378-07

APBOOS

200 al
1

S¥031
3378-13

APBOOS

SWO34
3378-09

APBO06

sSWo028
3383-01

APBO0OY

- Q.461

¢ 0.290

< 0.5620
€ 0.340
< 0.130
< 0.320

200 al
1

SN030
3378-11

APBOO7

0.4673
90.290
0.620
0.340
0.130
0.320

ANAANAAN

200 al

SW03s
3383-03

APBO10

0.512.

- < 0.290
< 0.620
< 0.340
< 0.130
< 0.320

200 aL
1

. ae wee
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Interpoll Laboratories
USATHAMA Laboratary Repart #3578 & #3383 (continued)

Federal Cartridge Cospany

Page Three
Method Low
Saaple Identification: Blank Spike Low Spike
USATHAMA ID Nuamber: APBOO] APBO}1 Truye Yalue
Analysis
Date & Detect
Paraseter, ug/L Initigls _Lisit
12716/87
DBUCLE JB 0.1460 0.331 0.401 0.800
PCBO14 JB 0.290 < 0.290 0.320 0.400
PCB242 JB 0.620 < 0.4620 < 0.620 < 0.4620
PCB248 JB 0.340 < 0.340 < 0.340 < 0.330
PCB254 JB 0.130 < 0.130 < 0.130 < 0.130
PCB240 JB 0.320 < 0.320 0.308 0.400
Voluae used 200 al 200 aL
Dilution factor i 1
High High
Sasple ldentification: Spike Spike High Spike
USATHAMA ID Nusmber: APBO12 _APBOI3 Irue VYalye
Analysis
Date & Detect
Paraseter, ug/L Initials _Lisit
12/16/87
DBUCLE : - dB 0.160 » 1.11 1.10 - - 1.20
PCBOts - : ~dB - 0.290 - = " 0.3518 ' 0.482 : 0.4600
PCB242 JB 0.620 < 0.420 < 0.620 < 0.620
PCB248 JB 0.340 < 0.340 < 0.340 < 0.340
PCB234 JB 0.130 < 0.130 < 0.130 < 0.130
PCB240 JB 0.320 0.318 0.318 0.600
Volume used ' 200 al 200 sl
Dilution factor i 1

Note: DBUCLE was added to all field sasples and the aethod blank at a concentration
of 0.730 ug/L.

Respectfully subaitted,

Mayne A. Olson,
Organic Cheaistry Departaent Manager

WAQ/cq
¢ = less than



Q. interpoll

INTERPOLL INC.
4500 BALL ROAD NE.

CIRCLE PINES, MINNESOTA 55014

612/786-6020

Federal Cartridge Coapany
Twin Cities Aray Aasunition Plant
New Brighton, MN 353112

Attention: Paula Connell

LABORATORY REPORT:
PURCHASE ORDER:

SAMPLES COLLECTED:
SAMPLES RECEIVED:
PREP DATE:

METHOD: UHOS

$5434 & #5450

$7194-01

Noveaber 3 % 10, 1987
Novesber 5 & 10, 1987
Novesber 12, 1987

Sample Identification:
Laboratory Log Nusber:

USATHAMA ID Nuaber:

‘Parapeter, ug/L

DBUCLE
PCBO16
PCB242
PCB248
PCB234
PCB260

Valuae used
Dilution factor

Analysis

Date & Detect

Initials
11/18/87

JB
JB
JB
JB
JB
JB

Linit

0.160
0.290
0.520
0.340
0.130
0.320

February 29,

SWO36
3434-02

ANY002

0.341
0.290
0.520
0.340
0.130
0.320

NN AN

200 al

1988

SN038
5434-04

ANYO0O3

0.346
0.290
0.620
0.340
0.130
0.320

AINAAN

200 al

SWo37
3434-05-

ANYOO4

0.200
0.290
0.620
0.340
0.130
0.320

e X a o NaXa)

200 aL
1,



Interpall Laboratories

USATHAMA Labaratory Report #3434 & #3430 (continued)

Federal Cartridge Coampany
Page Two

Saaple [dentificatian:
Laboratory Laog Nuaber:
USATHAMA 1D Number:

Analysis

Date &

Parapeter, ug/L [nitials

11/18/87
DBUCLE JB
PCBO1é4 JB
PCB242 JB
PCB248 JB
PCB254 JB
PCB240 JB

Voluame used
Dilutian factor

Sample Identification:
Laboratory Log Nuaber:
USATHAMA 1D Nusmber:

finalysis

Date &

Paraseter, ug/L Initials

11/18/87
-DBUCLE o dB
PCBO1&6 - JB
PCB242 JB
PCB248 JB
PCB234 JB
PCB240 JB

Voluse used
Dilution factor

Detect
Lisit

0.160
0.290
0.620
0.340
0.130
0.320

Detect
Ligit

0.160

0.290
0.620
0.340
0.130
0.320

SW040

J3434-08
ANYQOQ3S

0.187
0.290
0.5620
0.340
0.130
0.320

NN ANANAN

200 alL

SW032
3430-01

_ANY00s

ANAANAN

SW064
3430-03

ANYQO7

0.214

0.620
0.340
0.130
0.320

200 al

0.290

AAAAAA

SW063
3430-07
ANYOO8

0.180
0.290
0.420
0.340
0.130
0.320

200 al
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Interpoll Laboratories

USATHANA Labaratory Report 85434 & #3450 (cantinued)

Federal Cartridge Coapany
Page Three

Sample Identification:
USATHAMA 1D Number:

Analysis

Date &

Parameter, ug/L {nitials

11/18/87
DBUCLE JB
PCBO1S JB
PCB242 JB
PCBz48 JB
PCB234 JB
PCB240 JB

Voluae usead
Dilution factor

Saaple Identificatign:
USATHAMA 1D Nuasber:

Analysis

Date &

Paraseter, ug/L [nitials

11718787
- DBUCLE Ry “JB
PCBO1& JB
PCB242 JB
PCB248 JB
PCB234 JB
PCB240 JB

Voluse used
Dilution factoar

Note: DBUCLE was added to all
of 0.750 ug/L.

WAO/cqg
{ = less than

Detect
Lisit

0.140
0.290
0.620
0.340
0.130
0.320

Detect
Liait

0.160
0.290°

0.620
0.340
0.130
0.320

Method
Blank

ANYOO1

0.747
< 0.290
0.5620
0.340
0.130
0.320

e N a N a XA

200 ab
1

High
Spike
ANYO]lO

1-33

0.440
< 0.620
< 0.340
< 0.130
0.700

200 oL
1

Low
Spike
ANYO0O9

0.483
< 0.290
< 0.620
0.340
0.130
0.320

AN A A

200 al
1

High
Spike
ANYOLL

1.38
0.783

< .0.620
< 0.3490
< 0.130
0.730

200 sl
1

Law Spike
True Yalue

0.800
0.400
< 0.4820
< 0.340
¢ 0.130
0.400

High Spike
Jrue Value

1.00
0.3500
< 0.5620
< 0.340
< 0.130
0.3500

field iaupIQS’and the method blank at a cancentration

Respectfully subsitted,

Wangs QOB

Mayne A, Olson,

Organic Cheaistry Department Manager



QD interpoll

INTERPOLL INC.

4500 BALL ROAD N.E.

CIRCLE PINES, MINNESOTA S5014
§12/788-6020

Federal Cartridge Company
Twin Cities Army Ammunition Plant
New Brighton, MN 55112

Attention: Paula Cownell

March 11, 1968

PURCHASE ORDER: #7194-01
Sample Date Interpoll USATHAMA Alpha, Dissolved Beta, Dissolved
ID Collected ID ID pCisL pCi/L
SWOS52 12/11/87 558502 ARDOO1L < 1.6 1.3
SWOS? 12/17/87 S5610-07 AREQOL 2.1 2.3
tfully submitted,
7
L
Richard R. 1,
Director of Analytical Services
RRD/cg

< = less than
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QD interpoll

INTERPOLL INC.

4500 BALL ROAD N.E.

CIACLE PINES, MINNESOTA 55014
612/786-6020

Federal Cartridge Cospany
Twin Cities Aray Aasuniticn Plant
New Brighton, MN. 335112

Attention: Paula Connell

PARAMETER: IN, Method SCO3
DETECTION LIMIT: 29.4 ug/L

UNITS: ug/L

PREP DATE: 1/5/88

ANALYSIS DATE: 1/5/88

ANALYST: PMU

PURCHASE ORDER: $7194-01
Sample Date Interpoll

ID Collected ID

SWosS8 12/17/87 5610-06
SWO059 12/17/87 5610-07
SW040 12/17/87 3610-08
SW052 12/711/87 3583-02

~ SWoSs 12/11/87 33583-03

High Spike ' ; :

High Spike

High Spike True Value

Low Spike

Low Spike True Value

M@ Blank

6WH/cg

{ = less than

February 12, 1988

USATHANA Dilution
0 Resylt factor
ADI003 < 29.4 1
A0I004 < 29.4 1
ADI00S < 29.4 1
ABI006 < 29.4 1
ABI007 < 29.4 1
 A01002 i 250 '
AGIO009 250
250
AD1008 50.0
50.0
A01001 < 29.4

Respectfully subsitted,

Sy V. Rl

G6regg W. Holaman,
Inorganic Cheaistry Departaent Manager



QD interpoll

INTERPOLL INC.
4500 BALL ROAD N.E.

CIRCLE PINES, MINNESOTA 55014

612/788-6020

Federal Cartridge Company

Twin Cities Army Ammunition Plant
New Brighton, MN 355112

Attention:

PURCHASE ORDER:

Sample Date

ID Collected
[WOL2 11/10/87
SWOS1 11/10/87
SWO41 11/03/87
SWO28 11/04/87
SWO31 11/04/87
SWO30 11/04/87

' RﬁD/cg v

< = less than

Paula Connell

March 11, 19688

#7194-01
Interpoll USATHAMA Alpha, Dissolved Beta, Dissolved
ID ID pCi/sL pCi/L
5450-03 ARAQOL <1.0 4.6
545009 ARAOC2 2.5 4.0
5416-09 ARACO3 <1.0 3.5
S5424-02 ARAOO4S 2.1 4.5
5424-04 ARAOOS < 1.0 4.3
542406 ARROOSE 3.0 1.9

Res tfully itted,
(é‘M ¥
icha Dahl,

rd R.
Director of Analytical Services



QD inte

INTERPOLL INC.

rpoli

4500 BALL ROAD N.E.
CIRCLE PINES. MINNESOTA 55014

6§12/7868-6020

Federal Cartridge Company
Twin Cities Aramy Assunition Plant
New Brighton, MN 353112

Attention: Paula Connell

PARAMETER:

DETECTION LIMIT:

URITS:

PREP DATE:
ANALYSIS DATE:
ANALYST:

PURCHASE ORDER:

Saaple
10 ___

SHO34
SNO4S
SNO3S
SNO39
SWOAL
SWO0&S
SN029
SH028
SWO31
SW030
SW034
SW038
SH037?
§H040
03N505
03U007
g3L007
04007
03U008
03010
03L010
04U012
03L012
03U012

IN, Method SCO3

29.4 ug/L
ug/L
11/24/87
11/24/87
PMW
$7194-01

Date
Collected

11/2/87
1172/87
1172787
1172/87

- 11/2/87

11/2/87
1172/87
11/3/87
11/3/87
1173787
1175/87
11/3/87
1173787
11/3/87
11/9/87
11/9/87
11/9/87
11/9/87
1179787
1179/87
1179787
11/9/87
1179787
11/79/87

January 22, 1988

29.4
29.4
29.4
29.4

29.4

2’.‘
29.4
29.4
29.4
29.4
29.4
29.4
29.4
29.4
29.4
29.4
29.4
29.4
29.4
29.4
29.4
29.4
29.4

Interpoll USATHANA
1D 1D Result
S54156-01 ANS003
S5415-03 ANS004
54146-03 ANS003
3416-07 ANS004
5416-09 © ANS007
J416-11 - ANS008
34146-13 ANS009
3424-02 ANSO10
J424-04 ANSOLL
5424-04 ANS012
S5434-02 ANSO13
3434-04 ANSO1L 4
5434-03 ANSO013
3434-08 ANSO014
J4435-01 ANSOL7
3445-02 Anso18
J443-03 ANSO19
J443-04 ANS020
5443-03 ANS021
5443-06 ANS022
3443-07 ANS023
3443-08 ANg024
S5443-09 ANS023
3443-11 ANBO024

AAAAAAAAAAAANAAANAAAAAAAAAAA

29.4

Dilution
fFactor

b P P P Pt Pub Pt P Puih P P Pub P (h Pt P P b et P b Pun s b



Interpall Labarataries

USATHAMA Laboratory Repart
Federal Cartridge Coapany

Page Two

Saaple
. B

SH032
SW042
SHO44
SWHO043
SHO41
03U0t3
03IN013
03L013
03u017
03M017
03L017
03U076
03U704
030075
03u023
High Spike
High Spike

Date
Collected

{1/10/87
11/10/87
11/10/87
11710/87

-11/710/87

11/10/87
11/10/87
t1/710/87
11/10/87
11/10/87
11/10/87
11/10/87
11/710/87
t11/10/87
11/710/87

High Spike True Value

Low Spike

Low Spike True Value

MQ Blank

6WH/cgq
{ = less than

Interpoll
1D

3430-01
3430-03
3430-035
3450-07
5430-09
3431-01
3431-02
5451-03
3451-04
5451-05
3451-04
5431-07
5451-08
J5451-09
34351-10

USATHANA
1 __

ANS027
ANS028
ANS029
ANS030
ANSO3t
ANS032
ANS033
ANS034
AMSO03S
AMS035
ANS037
AHS038
ANS039
ANS040
ANSO41
ANS002
ANS043

ANS042

ANS001

Result

AAAAAAAA/\AAAAAA

29.4
29.4
29.4
29.4
29.4
29.4
29.4
29.4
29.4
29.4
29.4
29.4
29.4
29.4
29.4

264

263

250
30.0
30.0
29.4

Respectfully subaitted,

Ry 0. A~

"Gregg .M. Holaan,

Dilution
Factor

P P e e bt e e et e bt e gt o e

Inorganic Cheaistry Departnant Manager



Q. interpoll

INTERPOLL INC.
4500 BALL ROAD N.E.
CIACLE PINES, MINNESOTA 55014

612/786-6020

Federal Cartridge Caospany
Tuin Cities Aray- Amsunition Plant
New Brighton, MN 33112

Attention: Paula Connel!

PARANETER:

UNITS:

PREP DATE:
ANALYSIS DATE:
ANALYST:
PURCHASE ORDER:

Sasple
S ¢

SHO34
SHO4S
SNO3S
8HO41
 SMOsY

8H029
§N028
SNO31
SH030
8N036
SN038
8H037
SN040
03nS05
03U007
03L007
040007
03U008
03U010
03010
040012
o3L012
03u012

MN, Method SDO7
DETECTION LINIT: 1.19 ug/L

ug/L
1271787
1271787
Puu
$7194-01

Date
Cgllected

11/2/87
11/2/87
11/2/87
11/2/87

1172787

11/2/87
11/3/87
1173787
18/3/87
11/3/87
1173/87
11/3/87
11/3/87
11/9/87
1179/97
1179787
11/9/87
11/9/87
1179/97
11/9/87
11/9/87
11/9/87
11/9/87

Interpoll
I ___

5416-01
5416-03
5416-05
5416-09

- 54146-11

34146-13
3424-02
3424-04
3424-06
3434-02
3434-04
3434-03
S434-08
3443-01
3443-02
S5443-03
3443-04
3443-03
3443-04
3443-07
3443-08
3443-09
3443-11

Decesber 30, 1987

USATHANA
&—

AKU003
AKU004
AKU003
AKYo07

- AKU0OS
AKU00T

AKUO10
AKUO11
AKUO12
AKUO013
AKUO14
AKUO013
AKUO16
AKUO17
AKUo018
AKUO19
AKU020
AKUO021
AKU022
AKU023
AKU024
AKU023
AKUO25

10
2.3
2.4

10

. 2. 6
4.9
9.2
12
13
14.0
13.0
13.1
14.0

11

16

19

20
1.9

10

2.‘5
1.3
2.0
?.8

Dilution
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Interpaoll Labaratories

USATHAMA Laboratory Report
Federal Cartridge Coapany

Page Two
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Dilution
JLactqr

400
400
1

1
20
20
20
400
1

1
20
20
20
{

1

Inorganic Cheaistry Departaent Manager

Saaple Date Interpoll USATHANA
12 collected  _ID = _1p
SHO32 11/10/87 3430-01 AKU027
SH0s2 11/710/87 343003 AKU028
SH064 11710787 3450-035 AKU029
SHO063 11/710/87 3430-07 AKU030
SWO061 11/710/87 5430-09 AKUO31
o3uo1y 11/10/87 3431-01 AKU032
o3M013 11/710/87 5451-02 AKUO33
03L013 11/710/87 5451-03 AKU034
o3Uot17 11710/87 5451-04 AKU03S
03M017 11/10/87 5451-05 AKUO3S
03L017 11710787 5451-06 AKUO37
03U074 11/10/87 5451-07 AKUO38
03u704 11/10/87 5451-08 AKU039
030075 11710/87 5451-09 AKUO4O
03U023 11/10/87 5451-10 AKUO41
High Spike AKU002
High Spike AKU043
High Spike True Value
Low Spike AKU042
Low Spike True Value
M@ Blank AKUOO1L
Respectfully submitted,
- 8regg M. Holaean,
6WH/cg

{ = less than



-

QD interpoll

INTERPOLL INC.
4500 BALL ROAD

NE

CIRCLE PINES, MINNESOTA 55014

612/786-6020

Federal Cartridge Cospany
Tuin Cities Aray Assunition Plant
New Brighton, MN 33112

Attention: Paula Connell

PARAMETER: CU, Method SDO7

DETECTION LINMIT: 0.500 ug/L

UNITS: ug/L

PREP DATE: 11/24/87

ANALYSIS DATE: 11/24/87

ANALYST: PHN

PURCHASE ORDER: $7194-01

Saaple Date Interpoll USATHANA
_Ip  Collectes  _ID =~ __JD __  Resylt = _Eactor
SWO34 11/2/87 S5414-01 AKS003
SHO4S 11/2/87 3416-03 AKS004
SHO03S 1172787 3416-03 AKS003
SNO39? 1172787 S4146-07 AKS004
SHo41! .- 1812/87 341609 . fAKS007
SWO04S 1172187 J416-11 AKSo008
8W029 11/2/87 3416-13 AKS009
swo28 1173/87 3424-02 AK§010
gWo3t 11/3/87 S424-04 AKSO11
§8030 11/3/87 S424-056 AKS012
:{ DAL 11/3/87 3434-02 AKSO013
88038 1173787 J434-04 AKSO14
8N037 11/3/87 3434-03 AKSO01S
88040 1173787 3434-08 AKSO014
03N30S 11/9/87 S443-01 AKSO017
o3uo007 11/%/87 34435-02 AKSO018
g3L007 11/9/87 3443-03 AKSO19
040007 11/79/87 34435-04 AKS020
o3uoos 11/9/87 3443-03 AKS021
o3uoto 11/9/87 3443-06 AKS022
o3Lo010 11/9/87 S445-07 AK§023
04u012 11/9/87 3443-08 AKS8024
03L012 11/9/87 S445-09 AK8023
o3uo012 11/9/87 J443-11 AKS024

Deceaber 30, 1987

1.60
1065
3.85
4.10

2,65
1.43

1.30
3.30
3.40
3.23
3.23
s. 10
3.10
3.00
1.23
1.80
2.10
‘.70
1.33
1.70
1.10
1.23
1.33
3.60

Dilution

G P Gt Gt G P Pub b (b P P D DB e Pud P Pub b (b b P b pui b



Xntérpnll Laboratories
USATHAMA Laborataory Report
Federal Cartridge Cospany

Page Two
Saaple Date Interpoll USATHANA Dilution
~Jp . GCollectes  _JD . _ID _ Result = _Factor
SWO032 11710/87 3430-01 AKS027 .90 1
SW042 11/10/87 3430-03 AKS028 1.50 1
SHOb4 11710787 3430-03 AKS029 1.10 1
SHO063 11/10/87 5430-07 AXS030 1.75 1
SWos! 11/710/87 3430-09 AKSO031 2.70 |
03U013 11/10/87 3451-01 AKS032 2.53 1
038013 11/710/87 3431-02 AKSO033 1.30 1
03L013 11/10/87 3431-03 AKS034 1.30 1
o3uo17 11/10/87 3451-04 AKSO03S 2.45 1
03M017 11710/87 35431-035 AKS034 2.30 1
03L017 11/10/87 3451-04 AKS037. 1.30 1
030076 11710787 5451-07 AKSO38 1.23 1
o3u704 11/10/87 5431-08 . AKS039 1.95 1
034073 11/10/87 3451-09 AKSO040 1.00 1
034023 11/10/87 35431-10 AKSO4t 0.800 1
High Spike AKS002 ?.90
High Spike AKS043 10.0
High Spike True Value 10.0
Low Spike AKS042 1.90
Low Spike True Value 2.00
M@ Blank AK8001 < 0.300
Respectfully subsitted,
/<¢u1n},/777 ’24r¢L~________
6regg N. Holsan,
_Inagrganic Cheaistry Departaent Manager
6WH/cqg

< = lass than



Q. interpoll

INTERPOLL INC.

4500 BALL ROAD N.E.

CIRCLE PINES, MINNESOTA 55014
612/786-6020

Federal Cartridge Cospany
Twin Cities Aray Asaunition Plant
New Brighton, MN 353112

Attention: Paula Connell January 4, 1988
PARAMETER: CR, Method SDO7
DETECTION LIMIT: 2.18 ug/L
UNITS: ug/L
PREP DATE: 12/3/87
ANALYSIS DATE: 12/3/87
ANALYST: PHM
PURCHASE ORDER: $7194-01
Sasple Date Interpoll USATHANA Dilution
1D Collected 1D ID Result Factor
SWo34 11/2/87 5414-01 AKQ003 ¢ 2.18 1
SW043 11/2/87 5416-03 AKQOO04 < 2.18 i
SWO33 11/2/87 3416-03 AKR003 < 2.18 1
SWO039 11/2/87 3416-07 AKROO0S < 2.18 1
SWo41 11/2/87 J416-09 AKQo07 < 2.18 1
SWO043 - 1112187 - 3416-11 AKdoo08 <. 2.18 O
SWo29 ‘ 11/2/87 3416-13 AKQ009? < 2.18 1
sWo28 11/3/87 3424-02 AkQo1o0 < 2.18 1
SWol1 11/3/87 3424-04 AKQOL1 < 2.18 1
SNO030 11/3/87 J424-06 AKQ012 2,70 1
SWO034 11/3/87 J434-02 AKQOo13 < 2.18 1
SWo38 11/3/87 343404 AKRO14 < 2.18 1
8WO037 11/35/87 3434-03 AKQ013 < 2.18 1
SHO040 11/3/87 S434-08 AKBO16 < 2.18 1
03N303 11/9/87 J443-01 AKRo17 < 2.18 1
o3uo007 1179787 3443-02 AKRO18 < 2.18 1
g3L007 11/9/87 34435-03 AKQO19 < 2.18 1
04u007 11/9/87 3443-04 AKQ020 < 2.18 1
o3uo08 11/9/87 3443-03 AKR021 < 2.18 1
o3uo010 11/9/87 J4435-06 AK@022 ¢ 2.18 1
03L010 11/9/87 3445-07 AKQ023 < 2.18 1
04U012 1179787 3445-08 AKQ024 2.30 1
o3L012 11/9/87 J445-09 AKQ023 < 2.18 1
o3uo012 11/9/87 3443-11 AKRO24 3.43 1



Interpaoll Laboratories

USATHAMA Laboratory Report
Federal Cartridge Coapany

Page Two

Saaple

1

SWO032
SH062
SHO0L4
SWO063
SWOo41
03U013
03MO1L3
03L0t3
03u017
03M017
o3Lot7
03Uo076
03u704
03U073
03U023
High Spike
High Spike

Date
Collecte

11/10/87
11/10/87
11/10/87
11/10/87
11/10/87
11/10/87
11/10/87
11/10/87
11/10/87
11/10/87
11710787
11/10/87
11/10/87
11/710/87
11710/87

High Spike True Value

Low Spike

Low Spike True Value

M@ Blank

8WH/cg
{ = less than

Interpoll
I I

35450-01
3430-03
3450-03
3430-07
3430-09
3431-01
3451-02
3451-03
3431-04
5431-05
5431-06
5451-07
5451-08
5451-09
5451-10

USATHANA
i

AKQo27
AKQ028
AKR029
AKQ030
AKQO3!
AKQ032
AKQO33
AKQO0J4
AKRO3I3
AKQO3S
AKQO37
AKQO38
AKQO39
AKRO40
AKQO41
AKR002
AKQO43

AKQO42

AKQOO1

Result

NN ANAANAN

o X aNala¥al

2.18
2.18
2.18
2.18
2.18
2.18
2.18
2.18
3.13
2.460
2.18
2.18
2.18
2.18
2.18
13.0
15.3
13.0
4.13
4.00
2.18

Respectfully subaitted,

6regg W. Holaean,

Ay 11 Ml

Dilutian
Ffactor

ot et Pt Pt Pt b Pt Pt Pt b et b Pa Pt b

_Inorganic Chesistry Departsent Nanager



Q. interpoll

INTERPOLL INC.
4500 BALL ROAD

CIRCLE PINES, MINNESOTA 55014

61217866020

Federal Cartridge Coapany
Twin Cities Army Aasunition Plant
New Brighton, NN 33112

Attention: Paula Connell

PARAMETER: CD, Method SDO7

DETECTION LIMIT: 0.1 ug/L

UNITS: ug/L

PREP DATE: 11/27/87

ANALYSIS DATE: 11/27/87

ANALYST: PMi

PURCHASE ORDER: $7194-01
Sasple Date Interpoll USATHANA
I Collected I N Result _Factor .
SN034 11/2/87 54146-01 AKN003
SWO43 11/2/87 54146-03 AKNOO4
SWO033 11/2/87 3416-03 AKNOO3
SHO39 11/2/87 J416-07 AKNOO04

- SWO4L 11/2/97 3416-09 AKNOO7

- 8NO&S 1172787 J416-11. AKNO008
§%029 11/2/87 3416-13 AKNOO9
guo028 11/3/87 $424-02 AKNO10
8W031 1173/87 3424-04 AKNO11L
gHo30 11/3/87 J424-06 AKNO12
SH034 11/3/87 3434-02 AKNO13
swo3s 11/3/87 3434-04 AKNO14
§HO037 11/3/87 3434-03 AKNO13
SHO040 11/5/87 3434-08 AKNO14
03N305 11/9/987 3443-01 AKNO17
o3uo0o07 11/9/87 3443-02 AKNo18
o3L007 11/9/87 3443-03 AKNO19
04U007 11/9/87 S443-04 AKNO20
o3uo08 11/9/87 3443-03 AKNo21
o3uo010 11/9/87 S443-06 AKN022
o3Lot0 11/9/87 3443-07 AKNO23
04U012 11/9/87 5443-08 AKNO24
0o3L012 1179787 3443-09 AKNO023
o3uot2 11/9/87 5443-11 AKNO24

Deceaber 30, 1987

AAAANAAAAAANANAAANAAANAAN

.

- .
] 0.00Q

)
0t PR P b P s Pun Pt Pt b bt et b o D Mb P P Pt

OOOOO0.00000000

Dilution

T 0 o Pt b SA Peh B P Juh P b D Pt Pub b B b Db P Pb Pt Pa pud



Interpoll Laboratories

USATHANA Laboratory Report
Federal Cartridge Campany

Page Two

Sasple
I § B

SW032
SN042
SHOb64
SWO0463
SWos1
03yo13
03IMO013
03L0t3
o3uyotL7
03IM017
o3Lot7
030076
o3u704
03u075
03U023
High Spike
High Spike

Date
Collect

11/10/87
11/10/87
11/10/87
11/10/87
11/10/87
11/10/87
11/10/87
11/10/87
11/10/87
11/10/87
11/10/87
11/10/87
11/710/87
f1/10/87
11/10/87

High Spike True Value

Low Spike

Low Spike True Value

MQ Blank

BWH/cqg
{ = less than

Interpoll
I § I

5430-01
J430-03
3430-03
3430-07
3430-09
5431-01
54351-02
3431-03
3431-04
5451-05
354351-06
9451-07
5451-08
5451-09
3431-10

USATHANA
—10

AKNO27
AkNo28
AKN029
AKNO30
AKNO31
AKNO32
AKNO33
AKNO34
AKNMO3S
AKNO3S
AKNO37
AKNO38
AKMO39
AKMO40
AKNO41L
AKMOO1
AKNO4Z

AKNO042

AKN002

Fad
"
g

. [ ] [

COO0OO0OO0OO0O
L]

AANANAAANAAAAN

Q
.

o
0
N e o

AN
.
O ro re O ro 1o O 1o bt ;o pt st ps gt put pua

CA o o

A A
[~
.
VOO~ OO0 -~O

0.910

1.00
0.190
0.200
< 0.1!

Respectfully submitted,

Ay 7. ferl——

Bregg W. Holaman,

Dilution
Factor

1
1
1
1
1
1
i
)
1
1
{
{
{
1
1

Iﬂordahic Cheaistry Departsent Manager



CD inte

INTERPOLL INC.

rpoll

4500 BALL ROAD NE.
CIRCLE PINES, MINNESOTA 55014

612/786-6020

Federal Cartridge Cospany
Twin Cities Aray Asmaunition Plant
New Brighton, MN 33112

Attention: Paula Connell

SE, Nethod $DO7

PARAMETER:
DETECTION LINMIT: 3.06 ug/L
UNITS: ug/L
PREP DATE: 11/18/87
ANALYSIS DATE: 11/18/87
ANALYST: 4.1
PURCHASE ORDER: #7194-01
Sample Date
1D Collected
SWO034 11/2/87
SWO045 11/2/87
SHO33 11/2/87
8N039 11/2/87
gHO41 1172787
‘SWO063 - 11/2/87
SWO029 11/2/87
sWo28 1173787
SN031 11/3/87
SH030 11/3/87
8N034 11/3/87
SH038 1175797
88037 11/3/87
SN040 11/73/87
03N303 11/9/87
o3uoco7 11/9/87
g3Lo07 11/9/87
04U007 11/9/87
o3uo08 11/79/87
o3uo10 11/9/87
o3Lo0t0 11/9/87
04U012 11/9/87
03L012 11/9/87
o3uo12 1179787

January 4, 1988

Diflution

~— . I = Besult = _Factor

Interpall USATHANA
341601 ANBOO3
3416-03 ANBOO4
3416-09 ANBOOS
3416-07 ANBOO4
34146-09 ANBOO7
S416-11 - AXBOO8
J416-13 ANBOO9
3424-02 ANBO10
3424-04 ANBO11
3424-06 ANBO12
3434-02 ANBO13
3434-04 ANBO14
J434-05 ANKBO13
343408 ANBO1S
3443-01 ANBO17
3443-02 AnBo18
3443-03 ANDBOLY9
3443-04 ANBO20
34435-03 ANBO21
3443-06 ANBO22
3443-07 ANBO23
3443-08 ANBO24
3443-09 ANBO23
3443-11 ANBO24

AANAAAAAANAAANAAAANAANAN

AANAAAANAANAAN

3.06
3.06
3.06
3.06
3.06
3.06

-3.06

3. 06
3.06
3.06
3.06
3.06
3.06
3.06
3.06
3.00
3.06
3.0‘
3.06
3.06
3.06
3.06
3.06
3.06

ppnpﬁ.—p””“»pup““np”ppppp.—



Interpoll Laboratories

USATHAMA Laboratory Report
Federal Cartridge Coapany

Page Two
Saaple Date Interpoll USATHANA
12 ___ Collected R 12
SH032 11/10/87 3430-01 ANBO27
SW042 11/10/87 5430-03 ANBO28
SHO44 11/10/87 3450-03 ANBO29
SH063 11/10/87 3450-07 ANBO30
SHos1 f1/10/87 3430-09 ANBO31
03U013 11710787 3431-0¢ ANBO32
03INM013 11/710/87 3431-02 AMBO33
03L013 11/10/87 3451-03 ANBO34
03u017 11/10/87 5451-04 AMBO33
03M017 11/10/87 J451-03 AMBO3S
03L017 11/710/87 3451-06 ANBO37
030074 11/10/87 S5451-07 ANBO38
030704 11/10/87 5451-08 ANBO39
03U073 11/710/87 5451-09 ANBO4Q
034023 11/710/87 3451-10 ANBO41
High Spike ANB002
High Spike ANBO43
High Spike True Value
Low Spike ANBO42
Low Spike True Value
MQ Blank ANBOOL
6regg W. Holsan,
GWH/cg

¢ = less than

Resylt

ANADNAAANAAAAAAAAAAAN

3.06
3.06
3.06
3.06
3.06
x. 06
3.08
3.06
3.06
3.06
3.06
3.06
3.06
3.06
3.06
32.0
34.0
30.9
§.00
6.00
3.06

Respectfully subaitted,

Aoy W Rt

Inurgaﬁic'Chenistry,Dcpartnont*ﬂanaqer

Dilution
factor

b bk bk et e et e e hh b e e g e b
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Qffices:

Tampa. Florida
Coralviile, lowa

pn(c REPORT OF LABORATORY ANALYSIS Minneapolis. Minnesota
cooratornes. e |

February 05, 1988

Ms. Beverly Erickson

Federal Cartridge Corporattion
Twin Cities Army Ammunition Plant
New Brighton, MN 55112

RE: January, 1988 NPOES Sampling

Dear Ms. Erickson:

Enclosed please find a copy of our report of laboratory analysis
for the samples collected January 22, 1988. Samples could only be
collected from NPDES sites 20200 (Site C) and 20400 (Site E)
because the remainder of the locations were frozen.

We were unable to measure the flow at Site 20400 because we could
not locate a key to unlock the gate leading to the welr. The
personnel we have contacted for the key during past sampling events
are no longer employed at Federal Cartridge. We then contacted the
guard but despite contacting several other personnel we were
unsuccessful in locating a key.

The measured flow at location 20200 was 8,900 gallons per day from
the east and 13,100 gallons per day from the west. This equals a
total daily discharge of 22,000 gallions.

If you have any questions regard1ng this report, please do not
hesitate to contact us. _ .

Sincerely,

dez »,

Steven R. Stoffer
Environmental Techniclan

DOnacd &

Donald P. Duffy, P.E.
Director, Engineering and Field Services

~%c: Leanne Hammerbeck

1710 Douglas Drive North G Minneapolis, MN 55422 O Phone (612) 544-5543
an equal opportunity employer
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Oftices:
Qcc REPORT OF LABORATORY ANALYSIS “Minneapolis, Minnesota
Tampa, Florida
lobomorles nc. Coralville, lowa
Federal Cartridge Corporation February 05, 1988
Twin Cities Army Ammunition Plant PACE Project Number: 880122523

New Brighton, MN 55112
Attn: Ms. Beverly Erickson
Monthiy NPOES, January, 1988

Date Sample(s) Collected: 01/22/88
Date Sample(s) Received: 01/22/88

PACE Sample Number: 014830 014840 014850
Field NPDES
Parameter Units MOL_ Blank DI Blank 20200
pH (Field) 0.1 4.8 4.8 7.5
Chloride mg/L 1 ND ND 40
Dissolved Oxygen (Field) mg/1 0.1 6.7 6.7 10.6
0i1 and Grease mg/L 1 ND ND ND
Phosphorus, Ortho mg/L 0.02 ND ND ND
Phosphorus, Total mg/L 0.05 NO ND ND
Solids, Total Suspended mg/L 1 ND ND 2
Discharge Volume mgd - - 0.022
ND Not detected at or above the MDL.
MDL Method Detection Limit

1710 Dougias Orive North G Minnespolis, MN 55422 o Phone (612) 544-5543
an equal opportUNity empioyer
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‘ Offices:
Qcc REPORT OF LABORATORY ANALYSIS Minneapolis. Minnesota
Tampa, Flonda
; Coralviile, |
lcboratories, rc oraivile.lowa
Ms. Beverly Erickson February 0S5, 1988
Page 2 PACE Project Number: 880122523
PACE Sample Number: 014860
NPDES
Parameter Units _MOL 20400
pH (Field) 7.4
Chloride mg/L i 57
Dissolved Oxygen (Field) mg/1 0.1 10.6
0il1 and Grease : mg/L 1 ND
Phosphorus, Ortho mg/L 0.02 NO
Phosphorus, Total mg/L 0.05 NO
Solids, Total Suspended mg/L 1 ND
MOL Method Detection Limit
ND Not detected at or above the MDL.

The data contained in this report were obtained using EPA or other
approved methodologies. All analyses were performed by me or under
my direct supervision.

Thomas L. Halverson
Inorganic Chemistry Manager

1710 Dougias Drive North G Minneapolis, MN 55422 G Phone (§12) 544.5543
an equal opportunity empioyer
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Offices:

n(c REPORT OF LABORATORY ANALYSIS Minneapalis, Minnesota
poratones. nc

Tampa, Florida
Coraiviile, lowa

February 29, 1988

Ms. Beverly Erickson b
Federal Cartridge Corporation Lo Y
Twin Cities Army Ammunition Plant
New Brighton, MN 55112

RE: February NPDES Sampling
Dear Ms. Erickson:

Enclosed pnlease find our report of laboratory analysis for the
samples collected February 10, 1988. These samples were collected
at the Twin Cities Army Ammunition plant to meet the February NPDES

requirements.

We were able to collect samples from only NPDES sites 20200 and
20400. The other four sites were frozen. Therefore, we were
unable to sample these locations.

The pH, dissolved oxygen and discharge volumes were measured at the
time of sample collection. The results of the pH and dissolved
oxygen measurements are shown on the enclosed laboratory report.
Please note that the dissolved oxygen and pH for the defonized
water blank and the field blank samples were measured in the
laboratory rather than in the field or at the time of sample

collection.

The measured discharge volume at location 20200 was 17,800 gallons
per day (8,900 gallons from both the east and west locations). The
discharge volume at location 20400 was 24, 600 gallons on the ,

| ~sampling day.

If you have any questions regarding this report, please do not
hesitate to contact us.

Steven R. Stoff ;

Environmental Engineer

Qowid & Liszy

Donald P. Duffy, P.E.
Director, Engineering and Field Services

Slncerely,

Enclosures

cc: Leann Hammerbeck

1710 Douglas Drive North O Minneapolis, MN 55422 O Phone (612) 544-5543
an equal opportunity empioyet




Qffices:
' Q(c REPORT OF LABORATORY ANALYSIS Minneaoalis, Minnesota
Tampa, Florida

)

Coralviile, lowa

lcboratories, ne

Federal Cartridge Corporation February 29, 1988
Twin Cities Army Ammunition Plant PACE Project Number: 880210509

New Brighton, MN 55112
Attn: Ms. Beverly Erickson
February NPDES Grabs

Date Sample(s) Collected: 02/10/88
Date Sample(s) Recelived: 02/10/88

PACE Sample Number: 033150 033160 033170

Field NPDES
Parameter Units MOL D.I. Blapk Blank 20200
Chloride mg/L - 1 ND ND 28
Dissolved Oxygen (Field) mg/1 0.1 - - 12.7
011 and Grease mg/L 1 ND 6 10
Oxygen, Dissolved mg/L 0.1 -~ 3.6 6.8 - -
Phosphorus, Ortho mg/L 0.02 ND ND 0.02
Phosphorus, Total mg/L 0.05 ND NO 0.07
Solids, Total Suspended mg/L 1 ND ND 2
pH 0.1 6.3 5.5 8.1
pH (Field) 0.1 - - 8.3
ND Not detected at or above the MOL.
MDL Method Detection Limit

1710 Douglas DOrive North C Minneapolis, MN 55422 O_Phono (612) 544-5543
an equal opportunity employer
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Oftices:

,Q(c REPORT OF LABORATQRY ANALYSIS Minneapolis. Minnesota
Tampa. Florida

lcboratories, ac Coralue. lowa

Ms. Beverly Erickson February 29, 1988

Page 2 PACE Project Number: 880210509

PACE Sample Number: 033180
NPDES

Parameter | Units _MOL_ 20400

Chloride mg/L 1 58

Dissolved Oxygen (Field) mg/1 0.1 12.0

011 and Grease mg/L 1 ND

Phosphorus, Ortho : mg/L 0.02 0.02

Phosphorus, Total mg/L 0.05 0.08

Solids, Total Suspended mg/L 1 ND

pH 0.1 8.1

pH (Field) 0.1 7.7

MDL Method Detection Limit

ND Not detected at or above the MDL.

The data contained in this report were obtained using EPA or other
approved methodologies. All analyses were performed by me or under
my direct supervision.

Thomas L. Halverson
Inorganic Chemistry Manager

1710 Douglas Drive North G Minneapolis, MN 55422 C Phone (612) 544-5543
an equal opportunity empioyer




(-4 REPORT OF LABORATORY ANALYSIS O neapolis, Minnesota
Tampa, Fiorida
Coralville, lowa

poratories, nc

April 12, 1988

Ms. Beverly Erfckson
Federal Cartridge Corporation

Building 105
Twin Cities Army Ammunition Plant
New Brighton, MN 55112

RE: March, 1988; NPDES Monitoring

Dear Ms. Erickson:

Enclosed please find a copy of our report of laboratory analysis
for samples collected March 10, 1988. These samples are for the
March NPDES and storm sewer requirements.

Enclosed 1s an interim laboratory report which does not contain the
radioactivity data. When the radiocactivity data 1s available we
will issue a completed report. '

Sincerely,
Bz R L
Steven R. Stoffer .
Engineering Technician

WA AN

Di ctor: Consulting Services Division

Enclosures

cc: Leann Hammerbeck

1710 Dougias Drive North C Minneapolls, MN 55422 C Phone (612) 544.5543
an equal opportunity empiloyer
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c REPORT OF LABORATORY ANALYSIS

laboratories, nc

Federal Cartridge Corporation
Twin Cities Army Ammunition Plant

New Brighton, MN 55112

Attn: Ms. Beverly Erickson

March '88 NPDES

Date Sample(s) Collected:
Date Sample(s) Recelved:

PACE Sample Number:.

Param r Units MDL
Biochemical Oxygen Demand mg/L 6
Cadmium mg/L 0.01
Chemical Oxygen Demand mg/L 50
Chloride mg/L 1
Chromium mg/L 0.05
Coliform, Fecal €ol/100 ml 1
Copper mg/L 0.01
Cyanide, Total mg/L 0.01
Dissolved Oxygen (Field) mg/L 0.1
Nickel mg/L 0.05
Nitrogen, Ammonia mg/L 0.1
011 and Grease mg/L 1
Phosphorus, Ortho mg/L 0.02
Phosphorus, Total mg/L 0.05
Solids, Total Suspended mg/L 1
Total Organic Carbon mg/L 0.5
Zinc - : C _mg/L 0.01
pH ‘ ' 0.1
Methylene chloride ug/L 3.0
1,1-Dichloroethyiene ug/L 0.3
1,1-Dichloroethane ug/L 0.2
1,1,1-Trichloroethane ug/L 0.5
1,1,2-Trichloroethylene ug/L 0.5
ND Not detected at or above the MDL.

03/10/88
03/10/88, 03/11/88

MDL Method Detection Limit

April 12, 1988
PACE Project Number:

Oftices:

Minneapoiis, Minnesota

Tampa, Florida
Coralviile, lowa

1710 Dougias Drive North 0 Minneapolis, MN 55422 o Phone (612) 544-5543
an squal opparkunity empioyer

880310516
055880 055890 055900
DI Fieid
Hater Blank Site A
ND ND ND
ND ND ND
ND ND NOD
ND ND 86
NO ND ND
ND ND 37
ND ND ND
ND ND ND
2.7 2.7 14.0
ND ND ND
ND ND ND
ND ND 3
ND ND 0.04
0.07 ND 0.08
ND ND ND
1.2 ND 9.4
“ND - ND 0.03
7.9 7.0 - 8.0
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND




Offices:

(c REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
Tampa, Florida

X Coralville, |

laboratories, ne oraivile, fowe

Ms. Beverly Erickson April 12, 1988

Page 2 PACE Project Number: 880310516

PACE Sample Number: 055910 055920 055930

Parameter Units _MDL_ Site B Site C  Site D

Biochemical Oxygen Demand mg/L 6 16 ND ND

Cadmium ) mg/L 0.01 ND ND ND

Chemical Oxygen Demand mg/L 50 73 ND ND

Chloride mg/L 1 40 34 34

Chromium mg/L 0.05 ND ND ND

Coliform, Fecal col/100 m1 1 4 ND ND

Copper mg/L 0.01 ND NO ND

Cyanide, Total mg/L 0.01 ND ND ND

Dissolved Oxygen (Field) mg/L 0.1 12.2 12.9 13.6

Nickel mg/L 0.05 ND ND ND

Nitrogen, Ammonia mg/L 0.1 2.1 ND ND

011 and Grease mg/L 1 2 2 3

Phosphorus, Ortho mg/L 0.02 0.04 ND ND

Phosphorus, Total mg/L 0.05 0.14 ND ND

Solids, Total Suspended mg/L 1 7 ND ND

Total Organic Carbon mg/L 0.5 27 2.4 7.8

Zinc mg/L 0.01 ND 0.02 ND

pH 0.1 7.8 8.4 8.5

Methylene chloride ug/L 3.0 ND ND ND

1,1-Dichloroethylene ug/L 0.3 ND ND ND

1,1-Dichloroethane ~ - ug/L 0.2 ND ND ND

1,1,1-Trichloroethane ug/L 0.5 0.9 ND ND

1,1,2-Trichloroethylene ug/L 0.5 ND 6.6 ND

MOL Method Detection Limit

ND Not detected at or above the MDL.

1710 Douglas Drive North 0 Minneapolis, MN 55422 O Phone (812) 544-5543
an equal opportunity empiloyer




Offices:

pn(c REPORT OF LABORATORY ANALYS’S Minneapolis, Minnesota
Tampa, Florida
laboratories, ne

Coraiville, lowa

Ms. Beverly Erickson April 12, 1988
Page 3 PACE Project Number: 880310516

PACE Sample Number: 055940 055950 055960
Parameter Units MDL Site E Site F Site G
Biochemical Oxygen Demand mg/L 6 ND 16 6
Cadmium mg/L 0.01 ND ND ND
Chemical Oxygen Demand mg/L 50 ND 73 58
Chloride mg/L 1 50 44 28
Chromium mg/L 0.05 ND ND ND
Coliform, Fecal col1/100 ml 1 N 2 ND
Copper mg/L 0.01 ND ND ND
Cyanide, Total mg/L 0.01 ND ND ND
Dissolved Oxygen (Field) mg/L 0.1 12.2 12.3 1.2
Nickel mg/L 0.05 ND ND ND
Nitrogen, Ammonia mg/L 0.1 0.1 2.0 0.2
1 ] ND ND
Phosphorus, Ortho mg/L 0.02 ND ND 0.04
Phosphorus, Total mg/L 0.05 0.05 0.14 ND
Solids, Total Suspended mg/L 1 NO 5 ND
Total Organic Carbon mg/L 0.5 7.1 24 13
Zinc mg/L 0.01 ND ND ND
pH 0.1 7.9 7.8 6.9
Methylene chloride ‘ ug/L 3.0 ND ND ND
1, l Dichloroethytlene ug/L 0.3 ND ND ND
l,l Dichloroethane o Tugl/u - 0.2 ND . ND "ND
1,1,1-Trichloroethane ug/L 0.5 ND ND ND
1,1,2-Trichloroethylene ug/L 0.5 ND ND ND

ND Not detected at or above the MDL.
MDL Method Detection Limit

' 0il and Grease mg/L

1710 Douglas Drive North O Minneapolis, MN 55422 O Phone (612) 544-5543
an equal opportunity empioyer




Offices:

I c REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
Tampa, Florida
N Coralville, |

laboratories, ne. oraivile. lowa
Ms. Beverly Erickson April 12, 1988
Page 4 PACE Project Number: 880310516
PACE Sample Number: 055970 055980 055990
Parameter Units MDL Site H Site I Site J
Biochemical Oxygen Demand mg/L 6 29 15 ND
Cadmium mg/L 0.01 ND ND ND
Chemical Oxygen Demand mg/L 50 93 73 ND
Chloride mg/L 1 38 L} 28
Chromium mg/L 0.05 ND ND ND
Coliform, Fecal col/100 mi 1 1 2 28
Copper mg/L 0.01 ND ND ND
Cyanide, Total mg/L 0.01 ND ND ND
Dissolved Oxygen (Field) mg/L 0.1 13.8 11.9 13.6
Nickel mg/L 0.05 ND ND ' ND
Nitrogen, Ammonia mg/L 0.1 3.0 1.9 0.1
011 and Grease mg/L 1 ND ND ND
Phosphorus, Ortho mg/L 0.02 ND 0.04 0.04
Phosphorus, Total mg/L 0.05 0.15 0.14 o.n
Solids, Total Suspended mg/L 1 10 4 ND
Total Organic Carbon mg/L 0.5 30 21 1
Zinc mg/L 0.01 NOD ND ND
pH 0.1 7.7 7.8 7.9
Methylene chloride ug/L 3.0 ND ND ND
1,1-Dichloroethylene ug/L 0.3 ND ND ND
1,1-Dichloroethane = | ug/L 0.2 N N0 ND
1,1,1-Trichloroethane ug/L 0.5 NOD ND ND
1,1,2-Trichloroethylene ug/L 0.5 ND ND ND
MoL Method Detection Limit
ND Not detected at or above the MDL.

1710 Dougias Drive North O Minneapolis, MN 53422 0 Phone (612) 544-5543
an equal opportunity empioyer '




Offices:

c REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
Tampa, Florida
laboratories, inc Coraiil, lowa
Ms. Beverly Erickson April 12, 1988
Page 5 PACE Project Number: 880310516

The data contained in this report were obtained using EPA or other
approved methodologies. All analysis were performed by me or under
my direct supervision.

Thomas L. Halverson
Inorganic Chemistry Manager

nb P e ——

Witliam H. Scruton
Organic Chemistry Manager

1710 Dougias Drive North G Minneapolis, MN 55422 0 Phone (§12) 544-5543
an equal opportunity empioyer




Qffices:
Minneapolis, Minnesota
Tampa. Florida

,ObOrOTOr [es' Nc. Coralviile, lowa

PROFESSIONAL ANALYTICAL CHUMISTRY & SNGINSENNNG

. (ﬁ_-_-_-—-—-—-,—-——-—-—-_-—-——-—-_-—- - -

1710 Douglas Drive North G Minneapolis, MN 55422 O Phone (612) 544-5543 G FAX (612) 544-3974

April 25, 1988

Ms. Beverly Erickson
Federal Cartridge Corporation

Building 105
Twin Cities Army Ammunition Plant

New Brighton, MN 55112
RE: March, 1988; NPDES Monitoring

Dear Ms. Erickson:

Enclosed 1s the completed report of laboratory analysis for
samples collected March 10, 1988. This report is completed and
should take the place of the interim report submitted to you on
April 2, 1988. The interim report did not 1include the
radioactivity data which is included in this report.

The samples were collected from the monthly NPDES locations to
meet March 1988 requirements as well as the quarterly locations
for the first quarter of 1988. The pH, dissolved oxygen and
discharge volumes were measured at the time of sample collection.
The pH and dissolved oxygen readings are included in the report of
laboratory analysis. The estimated discharge volumes were as

follows:

Twenty-Four Hour

Monitoring Location - - - Discharge Volume (Gallons)
A 20500 5,700
B 070D 15,120,000
C Scacr 20,300
D 20360 1,600
E 20400 36,000
F 20450 16,548,000
G 30(0D 1,368,000
H 30400 10, 340,000
I 3 75 3,540,000
J ouod 458,000

an equal opportunity employer




PACE Laboratories, Inc.

Ms. Beverly Erfckson
Federal Cartridge Corporation

April 25,

1988

If you have any questions regarding this report, please do not

hesitate to contact us.
Sincerely,

i 4 g

Steven R. Stoffer
Engineering Technician

@/fn«m{&) éZ ,

Donald P. Duffy, P.E.
Director, Consulting Services Division

SRS:DPD/ jb



Oftices:
. c REPORT OF LABORATORY ANALYSIS Minneapolis. Minnesota

Tampa, Florida

| . Coralville, |
ladboratories, ne oraiile. ows
Federal Cartridge Corporation April 25, 1988
Twin Cities Army Ammunition Plant PACE Project Number: 880310516

New Brighton, MN 55112
Attn: Ms. Beverly Erickson
March, 1988 NPDES

Date Sample(s) Collected: 03/10/88
Date Sample(s) Received: 03/10/88, 03/11/88

PACE Sample Number: 055880 055890 055900
' DI Fleld
Parameter Units MDL  Hater Blank Site A
giuitemical Oxvaen Demand mg/L 6 ND- ND‘/ ND
« Cadmium mg/L 0.01 ND/ ND/ ND-/
Chemical Oxygen Demand mg/L 50 ND ND ND
Chloride mg/L I ND N/ 86
,/Chromium mg/L 0.05 ND/ ND.~ ND,~
Coliform, Fecal col/100 ml 1 ND 37/
fopper mg/L 0.01 ND. ND\/ ND
yanide, Total mg/L 0.01 ND/ No/ ND
fssolved Oxygen (Field) mg/L 0.1 2.1V 2.7V 14.0v
Nickel mg/L 0.05 ND D ND./
Mitrogen, Ammonta mg/L 0.1 D ND./ NDV
JO11 and Grease mg/L 1 vND ND / 3V /
Phosphorus, Ortho mg/L 0.02 M ND. 0.04
hosphorus, Total mg/L 0.05 ,0.07 ND-~ v0.08
Solids, Total Suspended mg/L 1 AD ND .~ ND
/Aotal Organic Carbon mg/L 0.5 .2 Aao 9.4
/Zinc : - mg/L 0.01 «ND ., / . /0.03
H: R P S0y 1.9 /o g0
thylene chloride ug/L 3.0 N - VvND /ND
,1-Dichloroethylene ug/L 0.3 vND +ND
/A .1-Dichloroethane ug/L 0.2 ﬁ) AD 520
/1.1,1-Trichloroethane ug/L 0.5 /ND AD D
1,1,2-Trichloroethylene ug/L 0.5 ND ND ND
\fross Alpha pci/L ,40.8 - v'50.7
ross Beta pet/L <2.4 - 5.9+1.5
Manganese 54 pci/L <0.9 - <1.5
obalt 60 pci/L VAR - K1.5
2esium 134 pct/L <0.8 - 1.6
esium 137 pei/L /1.0 - /1.6
ND Not detected at or above the MDL.
l MDL Method Detection Limit

1710 Douglas Drive North 0 Minneapolis, MN 55422 G Phone (612) 544-5543
an equal opportunity empioyer




Offices:
ce REPORT OF LABORATORY ANALYSIS Minneapalis, Minnesota
Tampa, Florida
Coraiville, lowa

lcboratories, nc

Ms. Beverly Erickson April 25, 1988
Page 2 PACE Project Number: 880310516
PACE Sample Number: 055910 055920 055930
Parameter Units _MDL Site B Site C  SiteD
) / ) )
vBiochemical Oxygen Demand mg/L 6 /16 " ND/, ND/
/Cadmium mg/L 0.01 . ND NDv ND/
hemical Oxygen Demand mg/L 50 73 ND ND
Chloride mg/L 1 40 /34 /34
/Chromiun mg/L 0.05 D N ND:
Coliform, Fecal ' col/100 ml 1 4 ND ND ,
JCopper mg/L 0.01 JND N /y ND
Cyanide, Total mg/L 0.01 %D ND / NDV
Pissolved Oxygen (Field)  mg/L 0.1 2.2 12.9/ 13.6/
/Nickel mg/L 0.05 wND NDv' ND/
/Nitrogen, Ammonia mg/L 0.1 R vND D
v/O11 and Grease mg/L 1 /2 2 3/
/Phosphorus, Ortho mg/L 0.02 v/0.04 D
Phosphorus, Total mg/L 0.05 .14 /ND D
JSolids, Total Suspended mg/L 1 v v'ND D
/Total Organic Carbon mg/L 0.5 V27 /2.4 -/7/.8
s/Zinc mg/L 0.01 MDD, ,0.02, AD
7 0.1 7.8/ 8.4/ 8.5
ethylene chloride ug/L 3.0 AND YND NDL
/1, 1-Dichloroethylene ug/L 0.3 D D N
\A.l-’Di'chlorOethane ug/L 0.2 \/‘lD- - D ’\/ND
,1,1-Trichloroethane ug/L 0.5 .9 AND D
,1,2-Trichloroethylene ug/L 0.5 th 6.6 ND
Vz}ross Alpha . pci/L <1.9 - \V40.7
J/Gross Beta pci/L 4.7:2.0 - V1.5
Manganese 54 pci/L <1.3 - <1.3
VCobalt 60 pci/L v&1.4 - {2}.4
vCesium 134 pci/L 4<1.4 - 1.4
Cestum 137 pei/L <1.4 - A1.5
MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North C Minneapolis, MN 55422 C Phone (612) 544-5543
an equal opportunity empioyer




f- -

uorcforzes, nc
Ms. Beverly Erickson
Page 3
PACE Sample Numher:
Parameter

VBiochemica! Oxygen Demand

v Cadmium
Chemical Oxygen Demand
,Chloride

vChromium

Colif~em  Tecal

.Copper
,Cyan1de Total

vD\ssoIved Oxygen (Field)

vNickel

VNitrogen Ammonta

,011 and Grease

+Phosphorus, Ortho
hosphorus, Total

/Solids, Total Suspended

4/Total Organic Carbon
V/Zinc

vaethylene chloride
VA 1 Dichloroethylene

\/4 1-Dichioroethane
,1,1-Trichloroethane
| g 2-Trichloroethylene
/bross Alpha
/Gross Beta

Manganese 54

balt 60
esium 134
Cesium 137

April 25,

REPORT OF LABORATORY ANALYSIS

PACE Project Number:

ND Not detected at or above the MDL.

MOL Method Detection Limit

Offices:
Minneapolis, Minnespta
Tampa, Florida
Coralviile, iowa

1710 Douglas Drive North O Minneapolis, MN 55422 Q Phone (612) 544.5543

an equal opportunity employer

1988
880310516
055940 055950 055960
MDL Site E Site F Site G
6 § 7 &6
0.01 NO-/ ND ND.
50 ND 73 58
1 50- . 44/, 28+
0.05 ND.“ ND / NOV”
] 1 2 ND
0.01 ND No// Nov
0.01 ND. ND NOV/
0.1 /2.2 12. 3/ -Q.z
0.05 NO/ ND / D
0.1 0.1 2.0 V0.2
1 A D D
0.02 AD )40 0.04
0.05 ,0.05 0.14 viD
1 AD /5 AD
0.5 /Z.I V24 \;1“3
0.01 UND / D D
0.1 7.9V 7.3/ .9/
3.0 ND D D
0.3 _ND vND vND
0.2 vND. %o %o- .
0.5 ND ND D
0.5 ND D D
- f<¢1.4 1.3
- /6.422.2  /22.913.4
- <1.4 .3
- ST «%3.4
- 1.5 /3.2
- £1.8 3.4




Offices:

GICQ REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
Tampa, Fionda
: C wille,
laboratories, ne oraivle, lowa
Ms. Beverly Erickson April 25, 1988
Page 4 PACE Project Number: 880310516

PACE Sample Number: 055970 055980 055990

Parameter ~ Units MDL Site H  Site]  SiteJ
“Biochemical Oxygen Demand mg/L 6 . 29 \//AS Y4
v Cadmium mg/L 0.01 ND \AND 'V ND

Chemical Oxygen Demand mg/L 50 93 NO
vChloride mg/L 1 ‘38 \/51 V28

hromium mg/L 0.05 ND- VAR,
oliform, Fecal col/100 ml 1 1 2 28

Copper mg/L 0.01 NOv ND/ NDV/

Cyanide, Total mg/L 0.01  NDV NDV/ ND-/
issolved Oxygen (Field) mg/L o.1 v13.8 11.9/ }3.6\/

Nickel mg/L 0.05 yND VND vND
\/Nitrogen, Ammonia mg/L 0.1 V3.0 v(,g i
JOH and Grease mg/L 1 «ND :go ND

vPhosphorus, Ortho mg/L 0.02 /ND .04 /0.04
jéhosphorus, Total mg/L 0.05 v0.15 v0.14 v0.11
JSolids, Total Suspended mg/L 1 /10 /4 /ND

Total Organic Carton mg/L 0.5 /30 3 Al

1nc mg/L 0.01 vJND viND / AD

0.1 7.7, Jz.a 7.9/

ﬁ ethylene chloride ug/L 3.0 WND D D

- Dichloroethylene ug/L 0.3 ND vHD AD

| Q.l -Dichloroethane T -Ugll‘. 3 0.2 féﬁ -\:éo | /ND

,1,1-Trichloroethane ug/L 0.5 D D /ND

h 1,1,2-Trichloroethylene ug/L 0.5 ND ND ND
{ MDL Method Detection Limit

ND Not detected at or above the MDL.

1710 Douglas Drive North 0 Minneapolis, MN 55422 O Phone (612) 544-5543
an equal opportunity employer




ce REPORT OF LABORATORY ANALYSIS O neapolis, Minnesota

Tampa, Florida

laboratories, re Corahile, lova
Ms. Beverly Erickson April 25, 1988
Page 5 PACE Project Number: 880310516

The data contained in this report were obtained using EPA or other
approved methodologies. All analysis were performed by me or under
my direct supervision.

Thomas L. Halverson
Inorganic Chemistry Manager

tie— A3
William H. Scruton
Organic Chemistry Manager

1710 Douglas Drive North O Minneapolie, MN 55422 G Phone (612) 544-5543
an equal opportunity employer




Qffices:

p«c REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
Tampa. Flonda
laboratories. nc Lamps. Flonda

May 18, 1988

Ms. Beverly Erickson
Federal Cartridge Company
Twin Cities Army Ammunition Plant

New Brighton, MN 55112

Dear Ms. Erickson:

Enclosed please find a copy of our report of laboratory analyses

for samples collected April 15, 1988. The samples were collected
from NPDES sites around the Twin Cities Army Ammunition plant by

PACE Laboratorties, Inc. to meet April, 1988 requirements.

The dissolved oxygen, pH and discharge volumes were measured at
each site. The dissolved oxygen and pH results are shown on the
enclosed laboratory report. The daily discharge volume at each
site was as follows:

Location Discharqe Volume (GPD)
NPDES Site 20500 2,300
NPDES Site 20200 13,300
NPDES Site 20300 4,300
NPDES Site 20400 28,800
Rice Creek Qut (Site F) 40,900,000
NPDES Site 20100 490,000

If y6h7have any'quéstions‘regarding this reporf. please do_not'

hesitate to contact us.
Sincerely,

Steven R. Stoffer
Environmental Technician

Lorard 2. Edgry

Donald P. Duffy, P.E.
Director, Consulting Services Division

SRS:DPD/3b
cc: Leanne Hammerbeck, Federal Cartridge Company

1710 Dougias Drive North O Minneapolis, MN 55422 G Phone (612) 544-5543
an equal apportunty employer




Qffices:
REPORT OF LABORATORY ANALYSIS Minneepolis, Minnesota
Tampa. Flonga
Coraiviile, [owa

| Tloboratories. ne

Federal Cartridge Company May 18, 1988
Twin Cities Army Ammunition Plant PACE Project Number: 880413523

New Brighton, MN 55112

Attn: Ms. Beverly Erickson

Date Samplie(s) Collected: 04/15/88
Date Sample(s) Received: 04/15/88

PACE Sample Number: 089250 089260 089270

NPOES
i Field Site
rameter Units MDL DI B8lank  Blank 20509
Chloride : mg/L 1 ND ND 550
Dissolved Oxygen (Field) mg/L 0.1 8.3 8.3 11.0
011 and Grease mg/L 1 3 ND 2
Phosphorus, Ortho mg/L 0.02 ND ND NO
Phosphorus, Total mg/L 0.05 ND NO 0.05
Solids, Total Suspended mg/L 1 2 ND 2
pH (Field) units 0.1 8.5 8.5 7.4
ND Not detected at or above the MDL.
MOL Method Detection Limit

|
\

1710 Dougtlas Orive Narth G Minneapolis, MN 55422 G Phone (612) 544-5543
' an equal opportumty employer

s et
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c REPORT OF LABORATORY ANALYSIS Minneapoiis, Minnesota

lcboratories, inc.

Ms. Beverly Erickson
Page 2

PACE Sample Number:

Tampa, Florida
Coralviile, lowa

May 18, 1988
PACE Project Number: 880415523

089280 089290 089300

NPDES NPDES NPDES
Site Site Site
Parameter Units MDL 20200 20300 20400
Chloride . mg/L 1 29 - 52 58
Dissolved Oxygen (Field) mg/L 0.1 10.1 11.6 11.0
011 and Grease mg/L 1 5 8 3
Phosphorus, Ortho mg/L 0.02 ND ND ND
Phosphorus, Total mg/L 0.05 0.05 ND 0.05
Solids, Total Suspended mg/L 1 7 ND 2
pH (Field) units 0.1 8.2 8.3 7.8
MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Dougias Drive North C Minneapolis, MN 55422 C Phone (612) 544-5543

‘an equal opportumty employer




REPORT OF LABORATORY ANALYSIS

lcboratories, nc

Offices:
Minneapaiis, Minnesota
Tampa, Florida
Coraiville, lowa

Ms. Beverly Erickson May 18, 1988
Page 3 PACE Project Number: 880415523
PACE Sample Number: 089310 089320
Site F NPDES
‘ Rice Creek Site
Parameter Units MDL  Qut 20100
Chloride . mg/L 1 23 33
Dissolved Oxygen (Field) mg/L 0.1 10.6 8.9
0i1 and Grease mg/L 1 1 2
Phosphorus, Ortho . mg/L 0.02 ND ND
Phosphorus, Total mg/L 0.05 0.10 ND
Solids, Total Suspended mg/L 1 13 4
pH (Field) units 0.1 8.7 7.5
MOL Method Detection Limit
ND Not detected at or above the MDL.

The data contained in this report were obtained using EPA or other
approved methodologies. All analysis were performed by me or under

my direct supervision.

FE%UZ G&e&dﬁﬂ;&,
Thomas L. Halverson o
Inorganic Chemistry Manager

1710 Douglas Drive North G Minneapolis, MN 55422 O Phone (612) 544-5543

an equal opportunity employer
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z 8 a : : TRANSFER NO. & CHECK
l:‘g».a u::u TIME “:&&"“ 5 9 3 ; g :'_’ ) ie. S, s SAMPLE DESCRIPTION
A g AEALS R ~ 1|2|3]4]s6}s6
7
Al -AREERINR ﬂr,ﬂ. v
>~ ]
AR UEL | Foe - 2ok, /7
3 . ' 1 ; O
JLxf 7 ‘ ' File -‘6."** \/ —
a 12190 3 || | (] | 5t -NQ_'_;_,":*;"‘“'-‘ A
6 "110 3 ANk | R /‘ .' Eomitiey M/
' K 3 ' ‘.f:".“ . / ]
8 ,lﬂr 7 ‘ ' | e A{l " '_".s._ ”';_. N : V
- . .. - Dicowed T et e ——
7 ol 31 l LR R O v
8 ms| 3 [ | 1] sike F v
PERSON RESPONSISLE FOR SAMPLE COLLECTION AFFILIATION  [tRansFen| ITEM TRANSFERS ACCEPTED TIME
ﬂ%»’ # 5- - e Lo 4s |Numser| numeen RELINQUISHED BY 1% DATE Y
‘ v * l
, v | 1-% |- & - -5
DATE ‘/// ‘_/¢7 TIME /32‘; . i ) ,%y/ S (M C/ /\l__'/f} 0
PURPOSE OF ANALYSIS [use back of lront shest i nesded) . 2 . e (_
; l' | -’4 U . :
‘.ov.. -'5..-'. -‘-k';' %
. "6 l
ORIGINAL == !
EPS JEv, B—




Offices:
Minneapciis. Minnesota
Tampa. Flonaa

ladboratories, inc e

PROFELSIONAL AMALTTICAL QWMMETEY & DODUENG

1710 Douglas Orive North G Minneapolis, MN 55422 C Phone (612) 544-5543 Q FAX (612) 544-3974

May 31, 1988

Ms. Beverly Erickson
Federal Cartridge Corporation
Twin Cities Army Ammunition Plant

Building 105
New Brighton, MN 55112

Re: Storm Sewer pH Monitoring

Dear Ms. Erickson:

Enclosed please find a copy of the recording pH meter strip charts
obtained from storm water discharge sites around the Twin Cities Army
Ammunition Plant from May 10-18, 1988. The recording pH meters were
installed at each location for a twenty-four hour pertod. At the
conclusion of each twenty-four hour period, the pH meters were calibrated

and installed at a new location.

Site M did not contain enough water to submerge the probe on the pH
meter. Therefore, we were unable to obtain a record of the pH at this

location.

' If“you haVe  any queftions regarding these strip charts, piease‘da~not
hesitate to contact me.

Sincerely,

ez & =

Steven R. Stoff
Engineering Technician

SRS/jb

cc: Leann Hammerbeck - Federal Cartridge Corporation

Enclosures

an equal oppOrtuty empioyer
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Site "8"

Strip Chart
May 10/11, 1988

Federal Cartridge
Recording pH Meter
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Federal Cartridge
May 16/17, 1988
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Recording pH Meter
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Offices:

p«c REPORT OF LABORATORY ANALYSIS

laboratories. ne

Federal Cartridge Company July 19, 1988

Minneapolis, Minnesota
Tampa. Florida
Corativiile, lowa

Twin Cities Army Ammunition Plant PACE Project Number: 880512316

New Brighton, MN 55112
Attn: Ms. Beverly Erickson
May NPDES

Date Sample(s) Collected: 05/12/88
Date Sample(s) Received: 05/12/88

1710 Dougias Drive North 0 Minneapolis, MN 55422 O Phone (612) 544-5543
an equal opportunity empioyer

PACE Sample Number: 123310 123320 123330
Parameter ) Units MDL Site F Site H Site I
Biochemical Oxygen Demand mg/L 6 8 10 8
Cadmium mg/L 0.01 ND ND ND
Chemical Oxygen Demand mg/L 50 ND ND ND
Chloride mg/L 1 25 22 28
Chromium mg/L 0.05 ND ND ND
Coliform, Fecal col/100 ml 1 30 40 30
Copper mg/L 0.01 -ND ND ND
Cyanide, Total mg/L 0.01 ND ND ND
Lead . mg/L 0.1 ND ND ND
Mercury p L 0.2 ND ND ND
Nickel y % ;'? 05 ND ND ND
Nitrogen, Ammonia /%%yf : ND ND 1.0
011 and Grease mg 1 20 2
Oxygen, Dissolved mg/L 0.1 10 11 10
Phosphorus, Ortho mg/L 0.02 ND ND ND
Phosphorus, Total mg/L 0.05 0.17 0.12 0.12
Silver mg/L 0.04 ND ND ND

~ Solids, Total Suspended _ - mg/L 1 24 20 12

- Total Organic Carbon = . mg/L -~ 0.5 18 . 18 18

Zinc mg/L 0.10 ND ND 0.14
pH (Field) units 0.1 7.6 8.3 7.4
Chloromethane ug/L 1.0 ND ND ., ND
Bromomethane ug/L 1.5 ND ND ND
Dichlorodifluoromethane ug/L 1.5 ND ND ND
Vinyl chloride ug/L 1.5 ND ND ND
Chloroethane ug/L 1.0 ND ND ND
Methylene chloride ug/L 1.0 ND ND ND
Trichlorofluoromethane ug/L 0.4 ND 0.5 ND
MOL Method Detection Limit
ND Not detected at or above the MDL.




l (-4 REPORT OF LABORATORY ANALYSIS O neapolis, Minnesota
. Tampa. Fiorida
i laboratories, ne

Coralville, lowa
Ms. Beverly Erickson July 19, 1988
PACE Project Number: 880512516

Page 2
PACE Sample Number: 123310 123320 123330
Parameter Units MDL Site F Site H Site I
1,1-Dichloroethylene ug/L 0.3 ND ND ND
1,1-Dichloroethane ug/L 0.2 ND ND ND
trans-1,2-Dichloroethylene ug/L 0.3 ND NO ND
Chloroform ug/L 0.5 ND ND ND
1,2-Dichloroethane’ ug/L 0.2 ND ND ND
1,1,1-Trichloroethane ug/L 0.5 ND ND ND
Carbon tetrachloride ug/L 0.3 ND ND ND
Bromodichloromethane ug/L 0.2 ND ND ND
1,2-Dichloropropane ug/L 0.2 ND ND ND
¢is-1,3-Dichloro-1-propene ug/L 0.5 ND ND ND
1,1,2-Trichloroethylene 0 ND ND
Dibromochloromethane 1 ND ND
1,1,2-Trichloroethane 1 ND ND
trans-1,3-Dichloro-1-propene 0 NO ND
2-Chlioroethylvinyl ether ND ND
Bromoform ND ND
1,1,2,2-Tetrachloroethane ND ND
1,1,2,2-Tetrachloroethylene ND ND
Chlorobenzene ND ND
1,3-Dichlorobenzene ND ND
1,2-Dichlorobenzene ND ND
ND ND

1,4-Dichlorobenzene

MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North G Minneapolis, MN 55422 Q Phone (612) 544-5543
an equal opportunity employer




Tampa. Florida

‘ 'ObOrCﬂ'Or les, nc. Coraiviile, lowa

i Ms. Beverly Erickson July 19, 1988

. (4 REPORT OF LABORATORY ANALYSIS O neapolis. Minnesota

Page 3 PACE Project Number: 880512516

The data contained in this report were obtained using EPA or other
approved methodologies. All analyses were performed by me or under
my direct supervision.

Thomas L. Halverson
Inorganic Chemistry Manager

Willtam H. Scruton _
Organic Chemistry Manager ’ﬁ

655

l 1710 Dougias Drive North C Minneapolis, MN 55422 C Phone (612) 544-5543
' an equal opportunity smpioyer




c REPORT OF LABORATORY ANALYSIS O neapalis. Minnesota

. Tampa, Flonda
laboratories, nc

Coraiviile, lowa

July 19, 1988

Ms. Beverly Erickson
Federal Cartridge Company
Twin Cities Army Ammunition Plant

Building 105
New Brighton, MN 55112

RE: May 1988 Storm Sewer Monitoring

Dear Ms. Erickson:

Enclosed are two reports of laboratory analysis. The first is a
completed report for the samples collected May 11, 1988. The
second report is an incompleted report for the samples collected
May 12, 1988. The radioactivity data has not yet been completed

by our subcontracting laboratory. As soon as this data is
avatlable a final report will be submitted.

If I can be of any further assistance, please contact me.

Sincerely,

Yy =

Steven R. Stoffer
Engineering Technician

 SRS/ib

Enclosures

1710 Douglas Drive North O Minneapolls, MN 55422 G Phone (612) 544-.5543
an equal opportunity empioyer ’
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REPORT OF LABORATORY ANALYSIS Minneapolis. Minnesota
Tampa, Flonda
Coraiwviile, lowa

laboratories, nc

Federal Cartridge Company July 19, 1988

Twin Cittes Army Ammunition Plant PACE Project Number: 880511515
New Brighton, MN 55112

Attn: Ms. Beverly Erickson

May NPDES

Date Sample(-s) Collected: 05/11/88
Date Sampie(s) Received: 05/11/88

PACE Sample Number: 122320 122330 122340
Field
Parameter . Units -MOL DI Blapk  Blank Site A
Biochemical Oxygen Demand mg/L 6 ND ND ND
Cadmium mg/L 0.01 ND ND ND
Chemical Oxygen Demand o mg/L 50 ND ND ND
Chloride : 1 ND ND 310
Chromium 0 ND ND ND
Coliform, Fecal “ND ND 900
Copper ND ND ND
Cyanide, Total .0 ND ND ND
Lead J ND ND ND
Mercury .2 ND ND ND
Nickel 4 0.0 ND ND ND
Nitrogen, Ammonia mg/L 0.1 ND ND 0.2
011 and Grease mg/L 1 3 ND 2
Oxygen, Dissolved mg/L 0.1 10 10 11
Phosphorus, Ortho mg/L 0.02 ND ND ND
Phosphorus, Total mg/L 0.05 ND 0.06 0.07
Silver _ v mg/L 0.04 ND ND ND .
~ Solids, Total Suspended: S mg/L. . 1 -~ - ND ND B
Total Organlc Carbon mg/L 0.5 ND ND 5.4
Zinc mg/L 0.01 ND ND 0.06
pH (Field) units 0.1 7.8 7.8 7.4
Chloromethane ug/L 1.0 ND ND ND
Bromome thane ug/L 1.5 ND ND ND
Dichlorodifluoromethane ug/L 1.5 ND ND 4.0
Vinyl chloride ug/L 1.5 ND ND 4.0
Chioroethane ‘ug/L 1.0 ND ND ND
Methylene chloride ug/L 1.0 ND ND ND
MDL Method Detection Limit
ND Not detected at or above the MOL.

1710 Douglas Drive North O Minneapolis, MN 53422 G Phone (612) 544-5543
an equal opportunity employer
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) Tampa. Fionda
‘ loboratories, nc

Coralviile, lowa
Ms. Beverly Erfickson July 19, 1988
Page 2 PACE Project Number: 880511515

PACE Sample Number: 122320 122330 122340

Field

Parameter Units _MDL_ DI Blank  Blank Site A
Trichlorofluoromethane ug/L 0.4 ND ND ND
1,1-Dichloroethylene ug/L 0.3 ND ND ND
1,1-Dichloroethane ug/L 0.2 ND ND ND
trans-1,2-Dichloroethylene ug/L 0.3 ND ND ND
Chloroform ‘ ug/L 0.5 1.3 1.2 ND
1,2-Dichloroethane ug/L 0.2 ND ND “ND
1,1,1-Trichloroethane ug/L 0.5 ND ND ND
Carbon tetrachloride ug/L 0.3 NO ND ND
Bromodichloromethane ug/L 0.2 ND ND ND
1,2-Dichloropropane A ug/L 0.2 ND ND ND

£ "\
cis-1,3-Dichloro-1-propene .1<f ;gL 0.5 -ND ND ND
1,1,2-Trichloroethylene > uglL 0.5 ND ND ND
Dibromochloromethane Y Tuglt 1.0 ND ND ND
1,1,2-Trichloroethane <ugll - 1.0 ND ND ND
trans-1,3-Dichloro-1-propene {gg/L M 0.3 ND ND ND
2-Chloroethylvinyl ether ugtt - 5.0 ND ND ND
Bromoform ug/L 1.0 ND ND ND
1,1,2,2-Tetrachloroethane ug/L 1.0 ND ND ND
1,1,2,2-Tetrachloroethylene ug/L 1.0 ND ND ND
Chlorobenzene ug/L 1.0 ND ND ND
1,3-Dichlorobenzene ug/L 4.0 ND ND ND
1,2-Dichlorobenzene R ug/L 4.0 ND ND . ND
1,4-Dichlorobenzene - ug/L 4.0 ND ND - ND
Gross Alpha pci/L 0.4+0.3 0.4+0. 3 2.041.7
Gross Beta pci/L <1.0 <0.9 6.5¢1.4
Manganese 54 pci/L <4.1 <4.2 .4
Cobalt 60 pci/L <4.0 <4.5 <2.3
Cesium 134 pci/L <3.8 <3.8 <1.8
Cestum 137 pci/L <4.1 <5.0 <2.9
MDL Method Detection Limit
ND Not detected at or above the MDL

1710 Douglas Drive North G Minneapolis, MN 55422 C Phone (612) 544-5543
an eqQual opportunity employer




laboratories, ne

Ms. Beverly Erickson
Page 3

PACE Sample Number:

REPORT OF LABORATORY ANALYSIS

July 19, 1988

PACE Project Number:

Parameter Units MOL
Biochemical Oxygen Demand mg/L 6
Cadmium mg/L 0.01
Chemical Oxygen Demand mg/L 50
Chloride mg/L 1
Chromium mg/L 0.05
Coliform, Fecal col/100 ml 1
Copper mg/L 0.01
Cyanide, Total mg/L 0.01
Lead mg/L 0.1
Mercury ug/L 0.2
Nickel mg/L 0.05
Nitrogen, Ammonia mg/L 0.1
0i1 and Grease mg/L 1
Oxygen, Dissolved ; mg/L 0.1
Phosphorus, Ortho . omg/ L 0.02
Phosphorus, Total i@ﬁ 0.05
Silver 0.04
Solids, Total Suspended L 1
Total Organic Carbon mg/L 0.5
Zinc mg/L 0.01
pH (Field) units 0.1
Chloromethane ug/L 1.0
- Bromomethane . ug/L 1.5
- Dichlorodifluoromethane - o ug/L 1.5
Vinyl chloride ug/L 1.5
Chloroethane ug/L 1.0
Methylene chloride ug/L 1.0
Trichlorofluoromethane ug/L 0.4
1,1-Dichloroethylene ug/L 0.3
1,1-Dichloroethane ug/L 0.2
trans-1,2-Dichloroethylene ug/L 0.3
Chloroform ug/L 0.5
1,2-Dichloroethane ug/L 0.2
MOL Method Detection Limit
ND Not detected at or above the MDL.

Offices:
Minneapolis. Minnesota
Tampa, Flonda
Coralville, lowa

880511515
122350 122360 122370
Site B  Site C  Site D
13 ND ND
ND ND ND
ND 210 ND
24 89 59
ND ND ND
50 49 32
ND 0.0t ND
ND ND 0.0}
ND ND ND
ND ND ND
ND ND ND
0.1 0.1 ND
6 2 ND
1 12 12
ND ND ND
0.1 0.19 0.07
ND ND ND
14 ND ND
19 2.3 3.3
ND 0.01 0.01
7.3 7.8 7.8
ND ND ND

. ND _ ND ND
ND ND -~ - - ND
ND NO ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND 1.2 ND
ND ND ND
ND ND ND

1710 Douglas Drive North O Minneapolis, MN 55422 O Phone (812) 544-5543

an equal opportunity empioyer
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¢ REPORT OF LABORATORY ANALYSIS Minneapolis. Minnesota
. Tampa, Flonda
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Ms. Beverly Erickson July 19, 1988
Page 4 PACE Project Number: 880511515

PACE Sample Number: 122350 122360 122370

Parameter Units MDL Site 8 Site C Site D
1,1,1-Trichloroethane ug/L 0.5 ND ND ND
Carbon tetrachloride ug/L 0.3 ND NO NO
Bromodichloromethane ug/L 0.2 ND ND ND
1,2-Dichlioropropane ug/L 0.2 ND ND ND
cis-1,3-Dichloro~1-propene ug/L 0.5 ND ND NO
1,1,2-Trichloroethylene - ug/L 0.5 ND 16 ND
Dibromochloromethane ug/L 1.0 ND ND ND
1,1,2-Trichloroethane ug/L 1.0 ND ND ND
trans-1,3-Dichloro-1-propene ug/L 0.3 ND ND ND
2-Chloroethylvinyl ether ug/L 5.0 ND ND ND
Bromoform ug/L 1.0 NO ND ND
1,1,2,2-Tetrachloroethane A /L 1.0 ND ND ND
1,1,2,2-Tetrachloroethylene y L 1.0 ND ND ND
Chlorobenzene « N 1.0 ND ND ND
1,3-Dichlorobenzene , }ab 4.0 ND ND ND
1,2-Dichlorobenzene ug#7” .0 ND ND ND
1,4-Dichiorobenzene ug/L 4.0 ND ND ND
Gross Alpha pci/L <0.8 <1.3 1.7+1.2
Gross Beta . pci/L 4.5+1.2 5.4+1.3 3.5+1.2
Manganese 54 pci/L <4.6 <5.2 <4.2
Cobalt 60 pct/L <4.3 <4.4 <4.6
Cesium 134 pct/L <3.7 <4.5 <4.2
Cesium 137 : ~ _pet/L A - <4.5 <5.5  «<4.6
MOL Method Detection Limit

ND Not detected at or above the MDL.

1710 Dougias Drive North G Minneapolis, MN 55422 G Phone (§12) 544-5543
an equal opportunity employer
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. Tampa, Flonda
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l Page 5 PACE Project Number: 880511515

'I' PACE Sample Number: 122380 122390 122400

’! Parameter Units ML Site B Site G Site )
- Blochemical Oxygen Demand mg/L 6 ND 20 9
- Cadmium mg/L 0.01 ND ND ND
| Chemical Oxygen Demand mg/L S0 ND 82 ND
- Chloride mg/L 1 48 30 57
Chromium . mg/L 0.05 ND ND ND
Coliform, Fecal co1/100 ml 1 22 43 5
Copper mg/L 0.01 ND ND ND
Cyanide, Total mg/L 0.01 ND ND ND
Lead mg/L 0.1 ND ND ND
Mercury ug/t 0.2 ND ND ND
Nickel mg/L 0.05 ND ND ND
Nitrogen, Ammonia mg/L 0.1 0.1 0.1 0.1
011 and Grease mg/L 1 ND ND 3
Oxygen, Dissolved mg/L 0.1 1N LR 1
Phosphorus, Ortho mg/L 0.02 WD ND ND
Phosphorus, Total mg/L 0.05 0.37 0.19 0.06
Silver mg/L 0.08 ND ND ND
Solids, Total Suspended wmg/L 1 ND 2 ND
Total Organic Carbon mg/L 0.5 14 6.0 12
Zinc mg/L 0.01 0.0V ND ND
pH (Field) units 0.1 7.5 7.8 7.5
Chloromethane ug/L 1.0 ND ND ND
- Bromomethane , _ ug/L 1.% ND ND NO
- Dichlorodifluoromethane . ug/L -~ 1.5 ND ND ND
Vinyl chloride o uglL 1.5 ND ND ND
Chloroethane ug/L 1.0 ND ND ND
Methylene chloride ug/L 1.0 ND ND ND
Trichlorofluoromethane ug/L 0.4 ND 0.5 ND
1,1-Dichloroethylene ug/L 0.3 ND ND NO
1,1-Dichloroethane ug/L 0.2 ND NO ND
trans-1,2-Dichloroethylene ug/L 0.3 NO ND ND
Chioroform _ ug/L 0.5 ND ND - ND
1,2-Dichloroethane ug/L 0.2 ND ND ND
MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North O Minneapoiis, MN 55422 O Phone (612) 5€¢4-3543
an equal opportunidy empioyer
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PACE Sample Number: 122380 122390 122400

Parameter Units MOL  Site € Site G SiteJ
1,1,1-Trichloroethane ug/L 0.5 ND ND ND
Carbon tetrachloride ug/L 0.3 ND ND ND
Bromodichloromethane ug/L 0.2 ND ND ND
1,2- Dichloropropane ug/L 0.2 ND ND ND
cis 1,3-Dichlioro-1-propene ug/L 0.5 ND ND ND
1,1,2-Trichloroethylene ug/L 0.5 ND ND ND
D1bromochloromethane ug/L 1.0 ND ND ND
1,1,2-Trichloroethane ug/L 1.0 ND ND ND

0.3 ND ND ND

5.0 ND ND ND
Bromoform ug/L 1.0 ND ND ND
1,1,2,2-Tetrachloroethane ug/L 1.0 -ND ND NO
1,1,2,2-Tetrachloroethylene /L 1.0 ND ND ND
Chlorobenzene 4 1.0 ND ND ND
1,3-Dichlorobenzene r : 4.0 ND ND ND
1,2-Dichlorobenzene 3 / 4 4.0 ND ND ND
1,4-Dichlorobenzene _ ug 7o ND ND ND
Gross Alpha pci/L 1.6+1.0 <0.8 <1.5 -
Gross Beta pci/L 3.5¢+1.0 6.5¢1.2 4.9+1.3
Manganese 54 pci/L <3.5% 3.5 <4.0
Cobalt 60 pct/L <4.4 <4.3 <5.3
Cesium 134 pci/L <3.8 <3.8 <4.3
~Cestum 137 = . pet/L <4.0 4.9 <5.0

MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Dougias Orive North G Minnespolis, MN 55422 G Phone (612) 544-5543
an equal opportunity empioyer

trans 1,3-Dichloro-1~propene ug/L
2- Chloroethylvinyl ether ug/L
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Page 7 PACE Project Number: 880511515
PACE Sample Number: 122410 122420 122430
Parameter Site K Site L SiteM
Biochemical Oxygen Demand ND ND 8
Cadmium ND ND ND
Chemical Oxygen Demand ND 88 53
Chloride . 62 91 12
Chromium ND ND ND
Coliform, Fecal 24 26 20000
Copper ND ND ND
Cyanide, Total ND ND ND
Lead ND ND ND
Mercury ND ND ND
Nickel ND ND ND
Nitrogen, Ammonia ND ND 0.1
0il and Grease 3 ND ND
Oxygen, Dissolved 11 10 10
Phosphorus, Ortho ND ND ND
Phosphorus, Total 0.14 0.12 0.12
Silver ND ND ND
Solids, Total Suspended ND 2 19
Total Organic Carbon 21 13 9.2
Zinc 0.02 0.04 0.04
pH (Field) untts 0.1 7.2 8.0 7.8
Chloromethane ug/L 1.0 ND ND ND
Bromome thane o _ ug/L 1.5 ND ND ND
Dichlorodifluoromethane - ug/L 1.5 ND - ND ND
Vinyl chloride ug/L 1.5 ND ND ND
Chloroethane ug/L 1.0 ND ND ND
Methylene chloride ug/L 1.0 ND ND ND
Trichlorofluoromethane ug/L 0.4 ND 0.4 ND
1,1-Dichloroethylene ug/L 0.3 ND ND ND

. 1,1-Dichloroethane ug/L 0.2 ND ND ND
trans-1,2-Dichloroethylene ug/L 0.3 ND ND ND
Chloroform ug/L 0.5 ND ND ND
1,2-Dichloroethane ug/L 0.2 ND ND ND
MOL Method Detection Limit
ND Not detected at or above the MODL.

1710 Douglas Drive North O Minneapolis, MN 55422 O Phone (612) 544-5543
an equal opportunity empioyer
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Page 8 PACE Project Number: 880511515

PACE Sample Number: 122410 122420 122430
Parameter SiteX  Site L  SiteM

l 1,1 1-Trichloroethane

:
:

0.5 ND ND ND
Carbon tetrachloride 0.3 ND ND ND
Bromodichloromethane 0.2 ND ND ND
1,2-Dichloropropane 0.2 ND ND ND
cls-1,3-Dichloro-1-propene 0.5 ND ND ND
1,1,2-Trichloroethylene ° 0.5 ND ND ND
Dibromochloromethane 1.0 ND ND ND
1,1,2-Trichloroethane 1.0 ND ND -ND
trans-1,3-Dichloro-1-propene 0.3 ND ND ND
2-Chloroethylvinyl ether 5.0 ND ND ND
Bromoform 1.0 ND ND ND
1,1,2,2-Tetrachloroethane 1.0 -ND ND ND
1,1,2,2-Tetrachloroethylene 1.0 ND ND ND
Chlorobenzene 1.0 ND ND ND
1,3-Dichlorobenzene 4.0 ND NOD ND
1,2-Dichlorobenzene 4.0 NO ND ND
1,4-Dichlorobenzene U 4.0 ND ND ND
Gross Alpha s <1.3 1.0+0.9 1.2
Gross Beta ’ > 3.521.2 3.7+1.0 2.441.2
Manganese 54 ' ;z 'S <4.8 3.2 2.3
Cobalt 60 <6.2 3.7 <3.1
Cesium 134 4.9 3.3 3.0
- Cesium 137 <4.8 <3.6 <3.1
MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Dougiss Drive North C Minneapolis, MN 55422 G Phone (612) 544-5543
’ an equal opportunity employer
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PACE Sample Number: : 122440
Parameter Units  _MDL Site N

Biochemical Oxygen Demand mg/L 6 6

Cadmium mg/L 0.01 ND
Chemical Oxygen Demand mg/L 50 88
Chloride mg/L 1 64
Chromium ] mg/L 0.05 ND

Coliform, Fecal ' col/100 ml 10 ND
Copper mg/L 0.01 ND
Cyanide, Total mg/L 0.01 ND
Lead mg/L
Mercury ug/L

Nickel

Nitrogen, Ammonia
0i1 and Grease
Oxygen, Dissolved
Phosphorus, Ortho

Phosphorus, Total

Silver

Solids, Total Suspended

Total Organic Carbon .
Zinc

pH (Field)
Chloromethane : ug/L

W P - !,
B g
22
x ~
o
-~

‘Bromomethane - ug/l ? ND

f Dichlorodlfluoromethane - - ug/L .5 - ND
Vinyl chloride ug/L 1.5 ND
Chloroethane ug/L 1.0 ND
Methylene chloride ug/L 1.0 ND
Trichlorofluoromethane ug/L 0.4 ND
1,1-Dichloroethylene ug/L 0.3 ND
1,1-Dichloroethane ug/L 0.2 ND
trans-1,2-Dichloroethylene ug/L 0.3 ND
Chloroform ug/L 0.5 ND
1,2-Dichloroethane ug/L 0.2 ND
MOL Method Detection Limit
ND Not detected at or above the MDL.

1710 Dougias Drive North G Minneapoils, MN 55422 O Phone (612) 544-5543
am equal opportunity employer
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PACE Sample Number:

Parameter

1,1,1-Trichloroethane
Carbon tetrachloride
Bromodichloromethane
1,2-Dichloropropane
c¢is-1,3-Dichloro-1-propene

1,1,2-Trichloroethylene
Dibromochlioromethane
1,1,2-Trichloroethane
trans-1,3-Dichloro-1-propene
2-Chloroethylvinyl ether

Bromoform
1,1,2,2-Tetrachloroethane
1,1,2,2-Tetrachloroethylene
Chlorobenzene
1,3-Dichlorobenzene

1,2-Dichlorobenzene
1,4-Dichlorobenzene
Gross Alpha

Gross Beta
Manganese 54

Offices:

REPORT OF LABORATORY ANALYSIS Minneapoiis. Minnesota

Tampa, Flonda
Coraivilie, lowa

July 19, 1988
PACE Project Number: 880511515

122440

Units _MOL_  Site N
ug/L 0.5 ND

ug/L 0.3 ND

ug/L 0.2 ND

ug/L 0.2 ND

ug/L 0.5 ND

ug/L 0.5 ND

ug/tL 1.0 ND

ug/L 1.0 ND

ug/L 0.3 ND

ug/L 5.0 ND

ug/L 1.0 ND

ug/L 1.0 -ND

ug/L 1.0 ND

ug/L 1.0 ND

ug/L 4.0 ND

ug/L 4.0 ND

ug/L 4.0 ND
pci/ \ 1.4+0.9

. 2

Cobalt 60 pct/L A, 3.4
Cesium 134 pei/L X\\d.a
Cesium 137 pci/L. cﬁ’gﬁ <4.0
MOL Method Detection Limit

NO Not detected at or above the MDL.

1710 Douglas Drive North G Minneapolis, MN 55422 G Phone (612) 544-5543

an equal opportunity empioyer
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Page 11 PACE Project Number: 880511515

The data contained in this report were obtained using EPA or other
approved methodologies. All analyses were performed by me or under
my direct supervision.

Thomas L. Halverson
Inorganic Chemistry Manager

William H. Scruton
Organic Chemistry Manager

1710 Dougiss Drive North C Minneapoiis, MN 55422 0 Phone (612) 544-5543
an squal opportunity employer




RE: June, 1988 NPDES Monitoring
PACE Project Nos. 880620.516 and 880621.513

Dear Ms. Erickson:

Offices:
Minneapolis. Minnesota
Tampa, Flonda
Enclosed please find two reports of laboratory analyses for samples

' b N . Coralville, lowa
Jporatores, nc
collected June 20 and June 21, 1988. The samples were collected

PROMISLIONAL AMALTTICAL OWMETEY & SNOSEIRING
1710 Douglas Drive North G Minneapolis, MN 55422 O Phone (612) 544-5543 C FAX (612) 544-3974
July 12, 1988 o
Ms. Beverly Erickson
Federal Cartridge Company
Twin City Army Ammunition Plant
from the NPDES sites located around the Twin Cities Army Ammunition

New Brighton, MN 55112
Plant.

Based on a telephone conversation with Ms. LeeAnn Hammerbeck of
Federal Cartridge, we understand more than 0.5 inches of rain was
received on Sunday, June 19, 1988. Therefore, the samples were
collected on June 20, 1988, approximately twelve hours after the
rain and June 21, 1988, approximately thirty-six hours after the

rain.

At the time of sample collection, the pH, dissolved oxygen and

discharge volumes were measured. The pH and dissoived oxygen values

are on the laboratory report. The measured discharge volumes for
. each sampling event were as follows: v .

June 20, Twenty-four  June 21, Twenty-four
Sampling Hour Discharge Volume Hour Discharge Volume
(Gallons) (Gallons)

NPDES 20500 580 580
NPDES 20200 20,200 49,500
NPDES 20300 5.700 5,700
NPDES 20400 11,500 11,500
NPDES 20100 316,800 359,000
Site F 2,880,000 3,823,000
(Rice Creek Qut)

an aqual opportunity empioyer




PACE Laboratories, Inc. July 12, 1988

Ms. Beverly Erickson

Federal Cartridge Company
Twin City Army Ammunition Plant

If you have any questions regarding this report, please do not
hesitate to contact us.

Sincerely,

o 4 R

Steven R. Stoffer
Engineering Technician

bt (P gy

Donald P. Duffy, P.E.
Director, Consulting Services Division

SRS:DPD/3b

Enclosure

cc: LeeAnn Hammerbeck, Federal Cartridge Company



Offices:
Minneapolis. Minnesota
Tampa, Florida
Coralville, lowa

REPORT OF LABORATORY ANALYSIS

loboratories, nc

Federal Cartridge Company July 08, 1988

Twin City Army Ammunition Plant PACE Project Number: 880621513

New Brighton, MN 55112

Attn: Ms. Beverly Erickson

Date Sample(s) Collected: 06/21/88

Date Sample(s) Received: 06/21/88

PACE Sample Number: 162550 162560 162570
) June 21 June 21 June 21

Field Delontzed NPDES Site

Parameter Units MDL  Blank Water 20500

Chloride mg/L 1 ND ND 350

Dissolved Oxygen (Field) mg/L 0.1 3.1 3.1 6.2

0il and Grease mg/L 1 ND NO ND

Phosphorus, Ortho mg/L 0.02 ND ND 0.11

Phosphorus, Total mg/L 0.05 0.06 0.07 0.15

Solids, Total Suspended mg/L 1 ND ND 2

pH (Field) units 0.1 8.0 8.0 7.6

MDL Method Detection Limit

ND Not detected at or above the MOL.

1710 Douglas Drive North C Minneapolis, MN 55422 G Phone (612) 544-5543

_ an equal opportunity employer
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- B boratories. ne

Ms. Beverly Erickson
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PACE Sample Number:

Tampa, Flonda
Coralville, lowa

July 08, 1988
PACE Project Number: 880621513

162580 162590 162600
June 21 June 21 June 21
NPDES Site NPDES Site NPDES Site

o Parameter Units MDL. 20200 20300 20400
T Chloride mg/L 1 6 32 57
Dissolved Oxygen (Field) mg/L 0.1 9.3 8.3 7.4
011 and Grease ) mg/L 1 11 9 4
Phosphorus, Ortho mg/L 0.02 0.06 0.04 0.02
Phosphorus, Total mg/L 0.05 0.14 0.10 0.12
Solids, Total Suspended mg/L | 38 ND 1
pH (Field) units 0.1 8.3 8.5 7.8
MOL Method Detection Limit
ND Not detected at or above the MOL.

1710 Douglas Drive North G Minneapolis, MN 55422 G Phone (612) 5445543

an equal opportunity empioyer




Offices:

REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
. Tampa, Fiorida
X Coralville, f
laboratories, ne | oravile. fowa
Ms. Beverly Erickson July 08, 1988
Page 3 PACE Project Number: 880621513
PACE Sample Number: 162610 162620
June 21
June 21 NPDES Site
Parameter Units MOL_ Site F 20100
Chioride mg/L I 82 21
Dissolved Oxygen (Field) mg/L 0.1 7.2 0.4
011 and Grease ’ mg/L 1 3 10
Phosphorus, Ortho mg/L 0.02 0.1 0.04
Phosphorus, Total mg/L 0.05 0.24 0.15
Solids, Total Suspended mg/L 1 1 170
pH (Field) units 0.1 8.3 7.5
MDL Method Detection Limit

The data contained in this report were obtained using EPA or other
approved methodologies. All analyses were performed by me or under
my direct supervision.

-

Thomas L. Halverson
Inorganic Chemistry Manager

I 1710 Douglas Drive North O Minneapolis, MN 55422 O Phone (612) 544-5543
an equal opportunity empioyer




Offices:
Minneapolis. Minnesota
Tampa., Florida

laboratories, inc

PROPRSSIONAL ANALTTICAL CHOMISTRY & ENOSEIRIND

1710 Dougias Drive North G Minnespalis, MN 55422 G Phone (812) 5445543 C FAX (812) 544-3974

September 29, 1988

Ms. Beverly Erickson

Federal Cartridge Company

Twin Cities Army Ammunition Plant
New Brighton, MN 55112

Dear Ms. Erickson:

Enclosed please find a copy of our report of laboratory analyses
for samples collected July 13, 1988. The samples were collected
from NPDES sites around the Twin Cities Army Ammunition plant by
PACE Laboratories, Inc. to meet July, 1988 requirements.

It should be noted that at NPDES Site 20100 there was no water,

so no samples were taken and the flow is reported as zero. The
dissolved oxygen, pH and discharge volumes were measured at each
site. The dissolved oxygen and pH results are shown on the enclosed
laboratory report. The daily discharge volume at each site was as

follows:

Location Discharge Volume (GPD)
NPDES Site 20500 S ) .. 5,700 o
NPDES Site 20200 ' ' 12,700 ° o,
NPDES Site 20300 1,400
NPDES Site 20400 24,500
Rice Creek Qut (Site F) 309,700
NPDES Site 20100 0

An error was made at the time the July samples were checked in,
which caused the delay in getting your report out to you. This
error also caused the total phosphorous analysis to be missed.
We apolagize for any inconvenience this may have caused.

an equal opportunity employer




Ms. Beverly Erickson
September 29, 1988
Page 2

If you have any questions regarding this report, please do not
hesitate to contact us.

Sincerely,

%’/f" AT

Richard A. Smith
Environmental Technician

Robert R. Elliott
Field Services Manager

RAS:REE/kw
Enclosure

cc: Bridgette Manderfeld, Fedgral Cartridge Company
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Q(Q REPORT OF LABORATORY ANALYSIS

laboratories, ne

Federal Cartridge Company

Twin Cities Army Ammunition Plant

New Brighton, MN 55112
Attn: Ms. Beverly Erickson

July Grab

September 16, 1988

PACE Project Number:

Date Sample(s) Collected: 07/13/88
Date Sample(s) Received: 07/13/88

PACE Sample Number:’

Parameter

Chloride mg/L
Dissolved Oxygen (Field) mg/L

0il and Grease mg/L
Phosphorus, Ortho mg/L

Solids, Total Suspended mg/L

pH (Field) units 0
MOL Method Detection Limit

ND . Not detected at or above the MOL.

1710 Douglas Drive North G Minneapolis, MN 55422 O Phone (612) 544-5543

an equat opportumity empiayer

— ) -t O —

QO
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Offices:

Minneapolis. Minnesota
Tampa, Flonda
Coralville, iowa

Novato, California

880713511

188370 188380 188390
Dionized

Water Fleld NPDES
Blank Rlank 20800
ND ND 73

1.6 1.6 8.0

1 ND ND

ND ND 0.04
ND ND 4

6.5 6.5 7.2




Offices:

P“(Q REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota

Tampa. Florida
Coralviile, lowa

IO DOrOTOr IeS, nc. Novato, California

Ms. Beverly Erickson September 16, 1988

Page 2 PACE Project Number: 880713511

PACE Sample Number: 188400 188420 188430
NPDES NPOES NPDES

Parameter Units MDL 20200 20300 20400

Chloride mg/L 1 58 3 25

Dissolved Oxygen (Field) mg/L 0.1 9.6 7.1 7.6

011 and Grease : mg/L 1 ND 3 2

Phosphorus, Ortho mg/L 0.02 0.10 0.04 0.04

Solids, Total Suspended mg/L 1 ND ND 9

pH (Field) units 0.1 8.1 7.8 7.3

MDL Method Detection Limit

ND Not detected at or above the MDL.

1710 Dougias DOrive North G Minneapolis, MN 55422 C Phone (612) 544.5543
an equal opportunity empioyer




Offi :
Q(c REPORT OF LABORATORY ANALYSIS “Minneapolis. Minnesota

Tampa, Fionda

Coralville, |
lcboratories. ac o e
Ms. Beverly Ertckson September 16, 1988

Page 3 PACE Project Number: 880713511

PACE Sample Number: 188440

Parameter Units MDL_ Site F

Chloride mg/L 1 259

Dissolved Oxygen (Field) mg/L 0.1 5.8

0il and Grease mg/L 1 3

Phosphorus, Ortho mg/L 0.02 0.02

Solids, Total Suspended mg/L 1 28

pH (Field) units 0.1 7.6

MDL Method Detection Limit

The data contained in this report were obtained using EPA or other
approved methodologies. All analyses were performed by me or under

my direct supervision.

S . %__

Thomas L. Halverson
Inorganic Chemistry Manager

1710 Dougias Orive North G Minneapolis, MN 55422 @ Phone (612) 544-5543
an equal opportunity empioyer
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Caraiviile, lowa
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September 29, 1988

Ms. B8everly Erickson
Federal Cartridge Company
Twin Cities Army Ammunition Plant

New Brighton, MN 53112

Dear Ms. Erickson:

1710 Dougtas Orive North C Minneapalis, MN 55422 3 Phone (612) 544.5543 C FAX (612) 544-3974

Enclosed pleasa find a capy of our report of labaratary analyses

for samples collected August 29, 1988.

The samples were callected

from NPOES sitas around the Twin Cities Army Ammunition plant by
PACE Laboratories, Inc. to meet August 1988 requirements.

Also included in this regort is the PCB results for all sites

except G, K, L and M which were dry.

This is normally done in

May but the samples were not analyzed so it was done with the
August sampling as discussed with Bruce Wenzel.

This report is complete with the exception of the Gama Scan,
Gross Alpha and Gross Beta results which will be forwarded

to you as soon as they become available.

Please note-the daily discharge volumes Tisfed Eélow;“Sites’B,

20100, H and J were stagnant and reported as zerg flow.

Location

NPDES Site 20500

Site B

NPDES Site 20200

NPDES Site 20300

NPDES Site 20400

Rice Creek Out (Site F)
NPDES Site 20100

Site H

Sita [

Site J

N eQuSl ODDOrTUMty empioyer

Discharge Yolume (GPO)

520

0

11,300
3,900
16,500
1,074,700
g

0
1,535,700
e




Ms. Beverly Erickson
September 29, 13988
Page 2

If you have any questions regarding this report, please do not
hesitate to contact us.

Sincerely,
A0 Dl
8 O.. -'7(5’)

Richard A. Smith
Enviraonmental Technician

(2 b (£ p LT

Rabert R. Elliott
Field Services Manager

RAS:REE/kw

Enclosure

.cc: Bridgette Manderfeld, Federal Cartridge Company



Ot :
q(c RESORT OF LABORATORY ANALYSIS e nneasaiis, Minnescta

Tamoa. ~ianca
Caratvile, Iowa

thCrCTC FfGS. g Novato, Calitarnia

Federal Cartridge Company September 29, 1988
Twin Clties Army Ammunition Plant PACE Project Number: 880829600

New Brighton, MN 55712
Attn: Ms. Beverly Erickson

Date Sample(s) Collected: 08/29/88
Date Samplie(s) Received: 08/29/88, 08/30/88

300310 300320 300330

PACZ Sample Number:

Site A Site C
Parametar Units MO 20500 Si*ta 8§ 20200
1,1,1-Trichlorocethane ug/L 0.50 'ND “ NO ND
1,1,2-Trichloroethylene ug/L 0.50 ND ND 12
1,1-Dichloroethane ' ug/L 0.20 ND ND ND
1,1-Dichloroethylene ug/L 0.30 NO ND NO
Biochemical Oxygen Demand mg/L 6 13 ND ND
Cadmium ' mg/L - 0.01 ND ND ND
Chemical Oxygen Demand mg/L 50 ND ND ND
Chloride ag/L 1 140 110 93
Chromium ng/L 0.05 NO ND ND
Coliform, Fecal col/100 ml 10 2200 50 ND
Copper og/L 0.01 ND ND ND
Cyanide, Total wg/L 0.01 ND ND ND
Dissolved Oxygen (Field) mg/L 0.1 8.9 10.6 10.8
Gamma Scan . . -
Gross Alpha pCi/L . d -
Gross Beta , pCi/L . * -
Methylene chlortde c .. - uw/L 3.0 N N ND -
Nickel ‘ R ' mg/L 0.05 NO WD ND
Nitrogen, Ammonia ng/L 0.1 0.1 0.2 0.3
011 and Grease ag/L 1 ND NO ND
Phosphorus, Ortho ag/L 0.02 0.05 0.02 ND
Phosphorus, Total _ ag/L 0.0 0.12 0.07 0.07
Solids, Total Suspended g/l 1 20 1 ND
Temperatuyre (Field) Degrees C 0.5 17.0 18.0 19.0
Total Organic Carbon mg/L 0.5 6.5 13 10
Zinc " mg/L 0.01 0.02 NO ND
pH (Field) units 0.1 7.8 7.6 8.3
MOL Method Detection Limit
ND Not detected at or above the MOL.

1710 Oougtas Orive Nortth G Minneapolis. MN 55422 < Phone (612) 544.5543
an equal 0pDOMUMIY empioyer
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lcboratories,

RESORT OF LABORATQRY ANALYSIS

September 29, 1988

QHices:

Minneagoils, Minnesgta
Tamgpa. ~ianga
Caraivile. lowa

Novato, Califorma

2N eQual 00DONUNTY eMmpIoyer

1710 Dougias Orive North C Minneagolis, MN 535422 = Phone (612] 544-3543

Ms. Beverly Erickson

Page 2 PACE Project Number: 880829600

PACE Sample Number: 300310 300320 300330
Site A Site C

Barameter Units MDL A 20800 Slts B 20200

PCB8-1016 ug/L 0.1 NO ND ND

pPCB-1221 ug/L 0.1 ND ND ND

PCB-1232 ug/L 0.1 NO ND ND

pPC8-1242 ug/L 0.1 ND ND ND

pCB-1248 ug/L 0.1 ND ND ND

pPCB8-1254 ug/L 0.1 ND- NC ND

pPCB8-1260 ug/L 0.1 ND ND NO

MDL Method Detection Limit

ND Not detected at or above the MDL.




pace

laccrcrcries,

Ms. Beverly Ertckson
Page 3

PACZ Sample Number:

REPCRT OF LABORATGCRY ANALYSIS

September 2%, 1988
PACE Project Number:

Barametar Units
1,1, 1-Trichloroethane ug/L
1,1,2-Trichlorcethylene ug/L
1,1-0Dtchloroethane. ug/L
1,1-0ichloroethyliene ug/L
Biochemical Oxygen Oemand mg/L
Cadmium mg/L -
Chemical Oxygen Demand mg/L
Chloride mg/L
Chromium mg/L
Coliform, Fecal col/100 m)
Copper mg/L
Cyanide, Total mg/L
Dissolved Oxygen (Field) mg/L
Gamma Scan

Gross Alpha pCi/L
Gross Beta pCi/L
Methylene chloride ug/L
Nickel mg/L
Nitrogen, Ammonta mg/L
O0f1 and Grease mg/L
Phosphorus, Ortho mg/L
Phosphorus, Total mg/L -
Sotids, Total Suspended ‘mg/L
Temperature (Field) Degrees C
Total Organic Carbon mg/L
Zinc ng/L
pH (Field) units
PCB-1016 ug/L
PCB-1221 ug/L
PCB-1232 ug/L
PCB-1242 ug/L
PCB-1248 ug/L
MOL Method Detection Limit

NO Not detected at or above the MOL.

Qo —-oo

Cttices:

Minneagols. Minnesgtg
Tamopa. Flonaa
Coraiviile, lowa

Novato, Califorma

880829600
300340 300350 300360
Site D Site £
MDI 20300 20400 Site £
0.50 ND ND ND
0.50 ND ND ND
0.20 ND ND ND
0.30 ND ND NO
§ ND ND ND
0.01 ND ND ND
50 ND NO ND
1 64 58 180
0.05 ND ND ND
10 ND ND 100
0.01 ND ND ND
0.01 ND ND ND
0.1 8.7 8.8 9.00
* - »
» - »
» - »
3.0 ND ND ND
0.05 ND ND ND
0.1 0.1 0.2 0.2
1 ND ND ND
.02 ND ND 0.03
.05 ND ND 0.10
9 N0 8
.5 17.0 16.0 20.0
.S 6.6 9.3 1
0.01 ND ND 0.01
0.1 8.2 7.9 7.6
0.1 ND ) ND
0.1 ” ) ND
0.1 ND ND ND
0.1 N ND ND
0.1 MO ND ND

1710 Oouglas Orive North G Minneapoiis. MN 55422 C Phone (§12) 544.5543

At eQUAI GDDOMInly empIOYer




: Qttices:
pqcc RESORT OF LABORATORY ANALYSIS inneagols, Minnescia
Tamaga, Fionga
‘ Caraiviile, lowa

ICboratories. ac e o s

September 29, 1988

Ms. Beverly Erickson
PACE Project Number: 880829600

Page 4

PACE Sample Number: 300340 300350 300360
Site D Site £

ND NO NO

PCB-1254 ug/L
ND ND ND

PCB-1260 ug/L

co
—-—

MDL Method Detection Limit
ND Not detected at or above the MDL.

i

i

i

i :

‘ Parametsr Upits MDL_ 20300 20400 Sits F
‘ |

i

&

1710 Dougias Orive North G Minneapolis, MN 55422 2 Phone (§12) $44-5543
_ an equal OppOTUNNY empicyer

[



Tamoa. Fionca
Caraivile, lowa

' Qttices:
QCQ REPORT OF LABQRATCRY ANALYSIS Minneacotis. Minnesota

‘ ) .
'le C (CICries, rc Novatg. Califorma

Ms. Beverly Erickson September 29, 1988
Page 5 PACE Project Number: 880829600

1,1,2-Trichliorgethylene

1,1-Dichloroethane, ug/L 0.20 NOD ND NO
1,1-Dichlioroethylene ug/L 0.30 ND ND ND
Btochemical Oxygen Demand mg/L 6 ND 30 ND

Cadmium mg/L 0.0t ND ND ND
Chemical Oxygen Demand mg/L 50 ND 100 ND
: 1 21 91 NO

Chloride mg/L
Chromium mg/L 0.05 ND NO ND

Coliform, Fecal col/100 ml 10 50 1800 ND

mg/L ~_ 0.01 ND ND ND

"7 0.01 ND ND ND
.1 15.0 12.0 3.1
.0 ND ND ND
05 ND ND ND

Copper
Cyanide, Total mg/L
Dissolved Oxygen (Field) mg/L
Methylene chloride
Nickel ng/L

Nitrogen, Ammonia ng/L
011 and Grease ag/L
Phosphorus, Ortho ' ng/L
Phosphorus, Total ng/L
Solids, Total Suspended ng/L

—“OO—‘O QOO Oo

Temperature (Field) Degrees C
Total Organic Carbon . , : ng/L
Zinc .~ . ' . o mgll
pH (Fleld) uni ts
PCB-1016 o ug/L

o000

PCB~1221 C uglL
PCB-1232 ug/L
PCB-1242
PCB-1248 ug/L
PCB-1254 : ug/L

PCB-1260 . ug/L

=
a
\
-
© 00000 oo
—.—“—‘-‘—-‘
=
o
3 88338 3>
=
o

MOL Method Oetection Limit
NOD Not detected at or above the MDL.

1710 Ocuglas Orive North G Minnespolis. MN 55422 = Phone (812) S44-5543
2V OGN OQDOITUMY eMOIOYyer

PACE Samplie Number: . 300370 300380 300390
Fleld
ror Units MDI  Sita d Site T Hatar
1,1, 1-Trichlorcethane ug/L 0.50 ND ND ND
ug/L 0.50 NO ND NO




Cttices:
c REPQRT OF LABORATCRY ANALYSIS I Minneagglis. Minnescta

Tamoa. Fionaa
Ccrawviiie, Iowa

GbGFCTCﬂGS e Novato, Califormia

September 29, 1988

Me. Beverly Erickson
PACZ Project Number: 880829600

Page &

300400 300410 300460

MOL Method Detection Limit
ND Not detected at or above the MOL.

1718 Dougiss Orive North C Minneagoalis, MN 55422 = Phone (612) 544-5543
2N equsl CODOMuMIy empioyer

i PACE Sample Number: :
oI

‘ rar Unite MDI = Hater Sits 1 Sits N
1,1,1-Trichioroethane ug/L 0.50 NO ND -
1,1,2-Trichliorcethylene ug/L 0.50 ND ND -
1,1-Dichlorcethane ug/L 0.20 ND ND -
1,1-0ichlorcethyliene ug/L 0.30 ND ND -
B1ochem1cal Oxygen Demand , ng/L 6 ND ND -
Cadmium mg/L 0.01 - ND ~ND -
Chemical Oxygen Demand mg/L S0 ND ND -
Chloride mg/L 1 ND 45 -
Chromium mg/L 0.05 ND ND -
Coliform, Fecal col/100 mlI 10 ND ND -
Copper mg/L . 0.01 ND ND -

‘ Cyantde, Total og/L 0.01 ND ND -
Dissolved Oxygen (Field) mg/L 0.1 1.9 6.9 -
Gamma Scan * - -
Gross Alpha pCi/L * - -
Gross Beta pCl/L * - -
Methylene chloride ug/L 3.0 NO ND -
Nickel mg/L 0.05 ND ND -
Nitrogen, Ammonia mg/L 0.1 NO 0.1 -
011 and Grease ng/L 1 NO ND -
Phosphorus, Ortho ng/L 0.02 ND ND -
"Phosphorus, Total .~ - mgl/l 0.05 - ND . ND -
Solids, Total Suspended - mgll | B ND - -] -
Temperature (Field) Degrees C 0.5 20.0 15.0 -
Total Organic Carbon mg/L 0.S 2. 11 -
Zinc - mg/L 0.01 NO ND -
pH (Fleld) units 0.1 7.9 8.3 -
PCB-1016 ug/L 0.1 ND ND ND
PCB-1221 ug/L 0.1 ND ND ND
PCB-1232 ug/L 0.1 ND ND ND
PC8-1242 - ug/l 0.1 ND ND ND
PCB-1248 ag/L 0.1 ND NO ND




Tampa. ~ionca

'; Qttices:
n(c REPORT OF LABCRATQRY ANALYSIS '?Wnneaoolis. Minnesota

The data contained in this report were obtained using EPA or ather
approved methodologies. All analyses were performed by me or under

my direct supervision.

Ay

Thomas L. Halverson
Inorganic Chemistry Manager

PAPRSS el

Sandra A. McDonald
Supervisor

1710 Ocugias Orive North C Minneapolis, MN 55422 = Phone (8§12) $S44-5543
an equal OPDOMUMTy empioyer '

; o~ Coraiviile, lo
ICbOrGTCr‘e'Dv rc Nova::. Cau:;?ma
Ms. Beverly Erfckson September 29, 1988
Page 7 PACE Project Number: 880823600
PACE Sample Number: ’ 300400 300410 300460
oI

rar Units MDI  Water  Site ] Sita N_
PCB8-1254 ug/L 0.1 ND ND ND
PC8-1260 ug/L 0.1 ND ND ND
MDL Method Detection Limit
ND Not detected at or above the MDL.
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Oftices:

c REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota

Tampa., Florida
Coralville, iowa

| 'Clb'OrOTQr ies, rc Novato, Caiifornia

October 17, 1988

Ms. Beverly Erickson

Federal Cartridge Company

Twin Cities Army Ammunition Plant
New Brightop, MN 55112

Dear Ms. Erickson:

Enclosed please find a copy of our report of laboratory analyses for
samples collected August 29, 1988. The samples were collected from
NPDES sites around the Twin Cities Army Ammunition plant by PACE
Laboratories, Inc. to meet August 1988 requirements.

This is the final report which contains all laboratory analyses
including the Gama Scan, Gross Alpha and Gross Beta results. It should
take the place of the report received on September 29, 1988.

If you have any questions regarding this report, please do not hesitate
to contact us.

Sincerely,

(s £ L2 o)

Richard A. Smith
Environmental Technician

Robert R. Elliott
Field Services Manager

Enclosures

cc: Bridgett Manderfeld, Federal Cartridge Company

1710 Douglas Drive North C Minneapolis, MN 55422 C Phone (612) 544-5543
an equal opportunity employer
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Offices:
pmc REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
Tampa, Florida
Coralville, lowa
O OrOTOHeS rnc Novato, California
Federal Cartridge Company October 17, 1988
Twin Cities Army Ammunition Plant PACE Project Number: 880829600

New Brighton, MN 55112
Attn: Ms. Beverly Erickson

Date Sample(s) Collected: 08/29/88
Date Sample(s) Received: 08/29/88, 08/30/88

PACE Sample Number: 300310 300320 300330
Site A Site C
Parameter Units MOL 20500 Site B 20200
1,1,1-Trichloroethane ug/L 0.50 ND ND ND
1,1,2-Trichloroethylene ug/L 0.50 ND ND 12
1,1-Dichloroethane ug/L 0.20 ND ND ND
1,1-Dichloroethylene ug/L 0.30 ND ND ND
Biochemical Oxygen Demand mg/L 6 13 ND ND
Cadmium mg/L 0.01 ND ND ND
Chemical Oxygen Demand mg/L 50 ND ND ND
Chloride mg/L 1 140 110 93
Chromium mg/L 0.05 ND ND ND
Coliform, Fecal col/100 mi 10 2200 50 ND
Copper mg/L 0.01 ND ND ND
Cyanide, Total mg/L 0.01 ND ND ND
Dissolved Oxygen (Field) mg/L 0.1 8.9 10.6 10.8
Methylene chloride ug/L 3.0 ND ND ND
Nickel mg/L 0.05 ND ND ND
Nitrogen, Ammonia mg/L 0.1 0.1 0.2 0.3
Ot1 and Grease » mg/L 1 ND ND ND
-Phosphorus, Ortho : Co .mg/L 0.02 0.05 0.02 " ND
Phosphorus, Total mg/L 0.05 0.12 - 0.07 0.07
Solids, Total Suspended mg/L 1 20 1 ND
Temperature (Field) Degrees C 0.5 17.0 18.0 19.0
Total Organic Carbon mg/L 0.5 6.5 13 10
Zinc mg/L 0.01 0.02 ND ND
pH (Field) units 0.1 7.8 7.6 8.3
PCB-1016 ug/L 0.1 ND ND ND
PCB-1221 ug/L 0.1 ND ND ND
PCB-1232 ug/L 0.1 ND ND ND
MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North O Minneapolis, MN 55422 O Phone (612) 544-5543
an equal opportunity employer
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laboratories, ac

Ms. Beverly Erickson
Page 2

PACE Sample Number:

Offices:
REPORT OF LABORATORY ANALYSIS Minneapolis. Minnesota
Tampa, Flonda
Coralviile, lowa
Novato, California

October 17, 1988
PACE Project Number: 880829600

300310 300320 300330

Site A Site C
Parameter Units MDL 20500 Site B 20200
PCB-1242 ug/L 0.1 ND ND ND
pPCB-1248 ug/L 0.1 ND ND ND
PCB-1254 ug/L 0.1 ND ND ND
PCB-1260 ug/L 0.1 ND ND ND
Gross Alpha pCi/L LT 0.9 LT 0.8 -
Gross Beta pCi/L 2.6+0.9 2.8+0.9 -
Manganese 54 pci/L LT 3.8 LT 3.4 -
Cobalt 60 pci/L LT 4.0 LT 4.7 -
Cesium 134 pci/L LT 4.2 LT 4.5 -
Cesium 137 pci/L LT 4.4 LT 3.8 -
MOL Method Detection Limit
ND Not detected at or above the MDL.
LT Less than.

1710 Douglas Drive North O Minneapolis, MN 55422 O-Phone (612) 544-5543

an equal opportunity employer

|




Offi :
o 4 REPORT OF LABORATORY ANALYSIS mneapolis. Minnesota

Tampa, Florida

; [ - Coraiville, lowa
lClbOFOTOrleS, nc Novato, California
Ms. Beverly Erickson October 17, 1988
Page 3 PACE Project Number: 880829600
PACE Sample Number: 300340 300350 300360

Site D Site E '

Parameter Units JMDL. 20300 20400 Site F
1,1,1-Trichloroethane ug/L 0.50 ND ND ND
1,1,2-Trichloroethylene ug/L 0.50 ND ND ND
1,1-Dichloroethane . ug/L 0.20 ND ND ND
1,1-Dichloroethylene ug/L 0.30 ND ND ND
Biochemical Oxygen Demand mg/L 6 ND ND ND
Cadmium mg/L 0.01 ND ND ND
Chemical Oxygen Demand mg/L 50 ND ND ND
Chloride mg/L 1 64 58 180
Chromium mg/L 0.05 ND ND ND
Coliform, Fecal col/100 ml 10 ND ND 100
Copper mg/L 0.01 ND ND ND
Cyanide, Total mg/L 0.01 ND ND ND
Dissolved Oxygen (Field) mg/L 0.1 8.7 8.8 9.00
Methylene chloride ug/L 3.0 ND ND ND
Nickel mg/L 0.05 ND ND ND
Nitrogen, Ammonia mg/L 0.1 0.1 0.2 0.2
Otl1 and Grease mg/L 1 ND ND ND
Phosphorus, Ortho mg/L 0.02 ND ND 0.03
Phosphorus, Total mg/L 0.05 ND ND 0.10
Solids, Total Suspended mg/L 1 9 ND 38
Temperature (Field) Degrees C 0.5 17.0 16.0 20.0
Total Organic Carbon : mg/L - - 0.5 6.6 9.3 N
Zinc - mg/L 0.01 ND . ND - 0.01
pH (Field) units 0.1 8.2 ' 7.9 7.6
PCB-1016 ug/L 0.1 ND ND ND
PCB-1221 ug/L 0.1 ND ND ND
PCB-1232 ug/L 0.1 ND ND ND
PCB-1242 ug/L 0.1 ND ND ND
PCB-1248 ug/L 0.1 ND ND ND
PCB-1254 ug/L 0.1 ND ND ND
PCB-1260 “ug/L 0.1 ND ND ND
MDL Method Detection Limit
ND Not detected at or above the MOL.
LT Less than.

1710 Dougias Drive North O Minneapolis, MN 55422 O Phone (612) 544-5543
an equal opportunity empioyer '




Ofti :
(4 REPORT OF LABORATORY ANALYSIS “Minneapalis, Minnesota

Tampa. Flonda

y I ~ Coralville, lowa
'Ob OI’CITOHeS, nC Novato, Calitormia
Ms. Beverly Erickson October 17, 1988
Page 4 PACE Project Number: 880829600
PACE Sample Number: 300340 300350 300360

Site D Site E

Parameter Units MDL 20300 20400 Site F
Gross Alpha pCt/L LT 0.8 - 1.1+0.9
Gross Beta pCi/L 2.2+0.9 - 2.9+1.0
Manganese 54 . pct/L LT 3.9 - LT 3.8
Cobalt 60 pci/L LT 4.8 - LT 4.1
Cestum 134 pci/L LT 3.9 - LT 4.1
Cesium 137 pci/L LT 3.4 - LT 4.5
MDL Method Detection Limit
LT Less than.

1710 Douglas Drive North O Minneapolis, MN 55422 2 Phone (612) 544.5543
an equal opportunity employer




c REPORT OF LABORATORY ANALYSIS

loboratories, e

Ms. Beverly Erickson
Page 5

PACE Sample Number:
Parameter

1,1,1-Trichloroethane
1,1,2-Trichloroethylene
1,1-Dichloroethane .
1,1-Dichloroethylene
Biochemical Oxygen Demand

Cadmium
Chemical Oxygen Demand
Chloride
Chromium

October 17, 1988

PACE Project Number:

Units MOL
ug/L 0.50
ug/L 0.50
ug/L 0.20
ug/L 0.30
mg/L 6
mg/L 0.01
mg/L 50
mg/L i
mg/L 0.05

Coliform, Fecal col/100 mi 10
Copper mg/L 0.01
Cyanide, Total mg/L 0.01
Dissolved Oxygen (Field) mg/L 0.1
Methylene chloride ug/L 3.0
Nickel mg/L 0.05
Nitrogen, Ammonia mg/L 0.1
01l and Grease mg/L 1
Phosphorus, Ortho mg/L 0.02
Phosphorus, Total mg/L 0.05
Solids, Total Suspended mg/L 1
Temperature (Field) Degrees C 0.5
Total Organic Carbo mg/L 0.5
Zinc ' mg/L 0.01
pH (Field) units 0.1
PCB-1016 ug/L 0.1
PCB-1221 ug/L 0.1
PCB-1232 ug/L 0.1
PCB-1242 ug/L 0.1
PCB-1248 ug/L 0.1
PCB-1254 ug/L 0.1
PCB-1260 ug/L 0.1
MOL Method Detection Limit

ND Not detected at or above the MDL.

300370

Offices:
Minneapoits, Minnesota

Tampa, Florida
Coralville, lowa
Novato, Califorma

880829600

300380

1710 Douglas Drive North C Minneapolis, MN 55422 = Phane (612) 544-5543

an equal opportunity employer

300390
Field

Water

ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

ND
ND
3.1
ND
ND

ND
ND
ND

i
1

P
1




Offi :
(4 REPORT OF LABORATORY ANALYSIS Minneapalis, Minnesota

Tampa, Florida

» ! ~ Coralville, low.

lObOrOTOﬂeS. nc Novato, California
Ms. Beverly Erickson October 17, 1988

Page 6 PACE Project Number: 880829600

PACE Sample Number: 300400 300410 300460

DI

Parameter Units MDL  HWater Site J Site N
1,1,1-Trichloroethane ug/L 0.50 ND ND -
1,1,2-Trichloroethylene ug/L 0.50 ND ND -
1,1-Dichloroethane ug/L 0.20 ND ND -
1,1-Dichloroethylene ug/L 0.30 ND ND -
Biochemical Oxygen Demand mg/L 6 ND ND -
Cadmium mg/L 0.01 ND ND -
Chemical Oxygen Demand mg/L 50 ND ND -
Chlortde mg/L 1 ND 45 -
Chromium mg/L 0.05 ND ND -
Coliform, Fecal col1/100 ml 10 ND ND -
Copper mg/L 0.01 ND ND -
Cyanide, Total mg/L 0.01 ND ND -
Dissolved Oxygen (Field) mg/L 0.1 1.9 6.9 -
Methylene chloride ug/L 3.0 ND ND -
Nickel mg/L 0.05 ND ND -
Nitrogen, Ammonia mg/L 0.1 ND 0.1 -
011 and Grease mg/L 1 ND ND -
Phosphorus, Ortho mg/L 0.02 ND ND -
Phosphorus, Total mg/L 0.05 ND ND -
Solids, Total Suspended mg/L 1 ND 5 -
Temperature (Field) Degrees C 0.5 20.0 15.0 -
Total Organic Carbon - . mg/L 0.5 2.9 11 -
Zinc : - o mg/L 0.01 ND ND -
pH (Field) units 0.1 7.9 8.3 -
PCB-1016 ug/L 0.1 ND ND ND
PCB-1221 ug/L 0.1 ND ND ND
PCB-1232 ug/L 0.1 ND ND ND
PCB-1242 ug/L 0.1 ND ND ND
PCB-1248 ug/L 0.1 ND ND ND
PCB-1254 ug/L 0.1 ND ND ND
PCB-1260 ‘ug/L 0.1 ND ND ND
Gross Alpha pCi/L 0.5+0.3 - -
MDL Method Detection Limit

ND Not detected at or above the MDL.

LT Less than.

1710 Douglas Drive North C Minneapolis, MN 55422 O Phone (612) 544-5543
an equal opportunity employer




c REPORT OF LABORATORY ANALYSIS

loboratories, ac

Ms. Beverly Erickson

October 17, 1988

Offices:

Minneapolis, Minnesota
Tampa. Flonda
Coralville, lowa

Novato, California

PACE Project Number: 880829600

Page 7

PACE Sample Number: 300400 300410 300460
DI

Parameter Units MDL _ Hater Site J Site N

Gross Beta pCi/L LT 0.8 - -

Manganese 54 pci/L LT 4.0 - -

Cobalt 60 pct/L LT 4.5 - -

Cestum 134 pci/L LT 4.4 - -

Cesium 137 pct/L LT 4.6 - -

MDL Method Detection Limit

LT Less than.

The data contained in this report were obtained using EPA or other

approved methodologies. All
my direct supervision.

@m‘ﬁ@uﬁw&

Thomas L. Halverson
Inorganic Chemfstry Manager

gm/n\,\ O N\sr

Susan D. Max
Assistant Director of Analytt

analyses were performed by me or under

cal Services

1710 Douglas Drive North 0 Minneapolis, MN 55422 G Phone (612) 544-5543

an equal opportunity empioyer
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Offices:
Qce REPORT OF LABORATORY ANALYSIS ineapoiis, Minnesota

Tampa. Florida
Coraiville, lowa

' | ICIbOr CITOF ies. inC Novato, California

November 04, 1988

Ms. Beverly Erickson

Federal Cartridge Company

Twin Cities Army Ammunition Plant
New Brighton, MN 55112

Dear Ms. Erickson:

Enclosed please find a copy of our report of laboratory analyses for
samples collected October 19, 1988. The samples were collected from
NPDES sites around the Twin Cities Army Ammunition plant by PACE
Laboratories, Inc. to meet October, 1988 requirements.

The dissolved oxygen, pH and discharge volumes were measured at each
site. The dissolved oxygen and pH results are shown on the enclosed
laboratory report. The dally discharge volume at each site was as

follows:

—Location f Volym P
Point A 20500 *

Point C 20200 10,800
Point D 20300 2,100
Point E 20400 , 14,100
Point F 20800 518,400
Point G 20100 Dry
Point P 21600 No Flow

*Less than 0.01 head, did not sample

If you have any questions regardtnq this report please do not
- hesitate to contact us.

Sincerely,

Wﬂa@é—-

Richard A. Smith
Environmental Technictan

Rott R, W

Robert R. Elliott
Field Services Manager

RAS:RRE/]b
cc: Bridgette Manderfeld, Federal Cartridge Company

1710 Douglas Drive North G Minneapolis, MN 55422 3 Phone (612) §44.5543
an equal opportumty employer

— s —— —— i <o
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laboratories,

Federal Cartridge Company

Twin Cities Army Ammunition Plant
New Brighton, MN 55112

Attn: Ms. Beverly Erickson
October NPDES

Date Samplie(s) Collected: 10/19/88
Date Sample(s) Recelved: 10/19/88

PACE Sample Number:

Parameter Units
pH (Field) units
Dissolved Oxygen (Field) mg/L

Solids, Total Suspended mg/L

011 and Grease mg/L

Chloride mg/L

Phosphorus, Total ug/L

Phosphorus, Ortho ug/L

MDL Method Detection Limit

ND Not detected at or above the MOL.

1710 Douglas Drive North C Minneapolis, MN 55422 3 Phone (612) 544-5543

October 28,
PACE Project Number:

an equal opportumty employer

—N—-O O

-0

1988

— —

REPORT OF LABORATORY ANALYSIS

Offices:

Minneapolis. Minnesota
Tampa. Flonda
Coralville, lowa

Novato, California

881019600
382480 382490 382500
Field DI Point C
Blank Blank 20200
8.1 8.1 8.1
9.6 9.6 10.6
ND ND ND
ND ND ND
ND ND 550
ND v ND 120
12.6 7 10.7 - 42.4




:
,
|
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pace

laboratories, nc

Ms. Beverly Erickson

REPORT OF LABORATORY ANALYSIS

October 28, 1988

Offices:

Minneapolis, Minnesota
Tampa, Florida
Coralville, lowa
Novato, California

Page 2 PACE Project Number: 881019600

PACE Sample Number: 382510 382520 382530
Point D Point E Point F

Parameter lUnits ~MDL = 20300 20400 20800

pH (Field) units 0.1 8.2 7.8 7.5

Dissolved Oxygen (Field) mg/L 0.1 10.2 10.0 11.8

Solids, Total Suspended mg/L 1 ND ND 3

011 and Grease mg/L 2 ND ND ND

Chloride - mg/L 1 57 110 920

Phosphorus, Total ug/L 9.36 30.6 40.0 40.1

Phosphorus, Ortho ug/L 10 15.1 27.0 ND

MDL Method Detection Limit

ND Not detected at or above the MDL.

1710 Douglas Drive North O Minneapolis, MN 55422 Q Phone (612) 544-5543

an equal opportuniy employer




Otfices:
ce REPORT OF LABORATORY ANALYSIS Mfinneapolis. Minnesota
Tampa, Flanda
Coraivilie, iowa

IO DOrafores, nc Novato, California
Ms. Beverly Erifckson October 28, 1988
Page 3 PACE Project Number: 881019600
PACE Sample Number: 382540
Point P
Barameter Units MDL_ 21600
pH (Field) units 0.1 7.6
Dissolved Oxygen (Field) " mg/L 0.1 9.0
Solids, Total Suspended mg/L ] 52
011 and Grease mg/L 2 ND
Chlortde mg/L 1 22
Phosphorus, Total ug/L 9.36 90.9
Phosphorus, Ortho ug/L 10 ND
MOL Method Detection Limit
ND Not detected at or above the MOL.

The data contained in this report were obtained using EPA or other
approved methodologies. All analyses were performed by me or under

my direct supervision.

ﬁ,m‘

Thomas L. Halverson
Inorganic Chemistry Manager

1710 Douglas Drive North O Minneapolis, MN 55422 Q Phone (612) 544.5543
an equal opportumity employer




Slaboratories, inc
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Oftices:
Minneapoiis, Minnesota
Tampa, Flornda .
Coralviile, lowa

aboratories, inc.

PROFRSSIONAL ANALYTICAL CIEMBTEY & ENGINEIRNG

1710 Dougias Drive North G Minneapolis, MN 55422 G Phone (612) 544-5543 Q FAX (612) 544-3974

December 9, 1988

Ms. Beverly Erickson

Federal Cartridge Company

Twin Cities Army Ammunition Plant
New Brighton, MN 55112

Dear Ms. Erickson:

Enclosed please find a copy of our report of laboratory analyses for
samples collected November 10, 1988. The samples were coliected from
NPDES sites around the Twin Cities Army Ammunition plant by PACE
Laboratories, Inc. to meet November, 1988 requirements. :

The dissolved oxygen, pH and discharge volumes were measured at each
site. The dissolved oxygen and pH results are shown on the enclosed
laboratory report. The dally discharge volume at each site as follow:

Location Discharging Volume (GPD)
Point A 20500 . 520

Point B 20700 2,154,200
Point C 20200 6,500
Point D 20300 2,100
Point E 20600 19,300
Point F 20800 2,423,520
Point G 20100 No Flow
Point H 20900 915,800
Point I 21000 5,848,800
Point J 21100 , 22,200
Point K 21200 No Flow
Point L 21300 No Flow
Point M 21400 No Flow
Point P 21600 No Flow

MMWW




PACE Laboratories, Inc. December 9, 1988

Ms. Beverly Erickson
Federal Cartridge Company

This report contains all the laboratory analyses with the exception of
the Gama Scan, Gross Alpha and Gross Beta Results. These will be
forwarded to as soon as they are available.

If you have any questions regarding this report, please do not hesitate
to contact us.

Sincerely,

Richard A. Smith
Environmental Techniclan

@m FGaedl g

Robert A. Elliott
Manager, Fleld Services

cc: Bridgette Manderfeld, Federal Cartridge Company
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lcboratories. re

Federal Cartridge Company

Twin Cities Army Ammunition Plant

New Brighton, MN 55112
Attn: Ms.
NPDES Nov. 88

Beverly Erickson

REPORT OF LABORATORY ANALYSIS

December Q9, 1988
PACE Project Number:

Date Sample(s) Collected: 11/10/88

Date Sample(s) Recelved: 11/10/88

PACE Sample Number:

Parameter Unitsg
pH (Field) . units
Dissolved Oxygen (Field) mg/L
Total Organic Carbon mg/L
Solids, Total Suspended mg/L
011 and Grease mg/L
Chloride mg/L
Chemical Oxygen Demand mg/L
Biochemical Oxygen Demand mg/L
Coliform, Fecal col1/100 ml
Nitrogen, Ammonia mg/L
Chromium ug/L
Cadmium ug/L
Copper ug/L
Nickel ug/L
Cyanide, total ug/L
Zinc ug/L
Phosphorus, total ug/L
Phosphorus,ortho ug/L
Methlene chloride - ug/L
1,1-Dichloroethylene ug/L
1,1-Dichloroethane ug/L
1,1,1-Trichloroethane ug/L
Trichloroethylene ug/L
MDL Method Detection Limit

ND Not detected at or above the MOL.

1710 Douglas Drive North C Minneapolis. MN 55422 = Phone (612) 544-5543

Ottices:

Minneapotis, Minnesota
Tampa. Flonda
Coralviile, lowa
Novato, California

an equal opportumity employer

881104602
406470 406480 406490

MDIL_ 20800 20700 20200
0.1 7.6 7.5 8.3
0.1 10.9 10.0 10.6
0.5 430 450 41

1 ND 4 ND

i ND 9 9

1 370 48 89
50 ND ND ND

6 ND 7 1

10 400 140 40
0.1 0.1 ND NO
2.50 NOD ND ND
0.370 ND ND ND
1.56 1.80 ND NO
§5.32 ND ND ND
8.17 ND ND 11.4
25.0 32.1 ND ND
9.36 69.1 91.0 42.4
10.3 41.4 ND 22,4
3.20 ND ND ND
1.00 ND ND ND
0.780 ND ND ND
1.00 NO ND NO
0.500 ND ND 3.73




Offices:
n(c REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
Tampa. Flonaa

b Tt Coralwvile, lowa
tObOrOTOﬂeS' nc Nova;:;. Califvcvarma
Ms. Beverly Erickson December 09, 1988
Page 2 PACE Project Number: 881104602
PACE Sample Number: 406500 406510 406520
Parameter Units MDL 20300 20400 20800
pH (Field) units 0.1 8.3 7.9 7.6
Dissolved Oxygen (Field) mg/L 0.1 10.8 10.2 9.4
Total Organic Carbon mg/L 0.5 480 35 310
Solids, Total Suspended mg/L 1 ND ND 4
011 and Grease mg/L 1 5 27 ND
Chloride mg/L 1 60 54 71
Chemical Oxygen Demand mg/L 50 ND ND --ND
Biochemical Oxygen Demand - mg/L 6 ND ND 6
Coliform, Fecal col/100 ml 10 ND ND 20
Nitrogen, Ammonta mg/L 0.1 ND 0.2 ND
Chromium ug/L 2.50 ND . ND ND
Cadmium ug/L 0.370 ND ND ND
Copper ug/L 1.56 ND ND ND
Nickel ug/L 5.32 ND ND ND
Cyanide, total ug/L 8.17 38.5 ND ND
Zinc ug/L 25.0 ND ND ND
Phosphorus, total ug/L 9.36 30.1 43.8 63.7
Phosphorus,ortho ug/L 10.3 27.4 22.1 29.2
Methlene chloride ug/L 3.20 ND ND ND
1,1-Dichloroethylene ug/L 1.00 ND ND ND
1,1-Dichloroethane ug/L 0.780 ND ND ND
1,1,1-Trichloroethane ‘ ug/L 1.00 ND ND ND
Trichloroethylene L o ug/L 0.500 N0 ND - ND
MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North C Minneapolis. MN 55422 = Phone (612) 544-5543
an equal opportumiy empioyer




Ofti :
ce REPORT OF LABORATORY ANALYSIS Mhnneapolis, Minnesora

Tampa. Fionaa

) - Coralville, lo

lcboratories, s v G
Ms. Beverly Erickson December 09, 1988

Page 3 PACE Project Number: 881104602

" PACE Sample Number: 406530 406540 406550
Parametsr Units MDI = 20100 20900 21000
pH (Fleld) units 0.1 7.3 7.8 7.9
Dissolved Oxygen (Field) mg/L 0.1 5.0 11.4 11.2
Total Organic Carbon mg/L 0.5 360 450 12
Solids, Total Suspended mg/L 1 32 1 8
011 and Grease ' mg/L 1 ND ND ND
Chloride ' mg/L 1 38 30 90
Chemical Oxygen Demand mg/L 50 58 ND ND
Biochemical Oxygen Demand . mg/L 6 7 7 7
Coliform, Fecal ‘ col/100 ml 10 300 10 ND
Nitrogen, Ammonia mg/L 0.1 0.5 ND 0.1
Chromium ug/L 2.50 ND " ND ND
Cadmium ug/L 0.370 ND ND ND
Copper ug/L 1.56 3.55§ ND ND
Nickel ug/L 5.32 ND ND ND
Cyanide, total ug/L 8.17 ND 25.0 ND
Zinc ug/L 25.0 207 ND ND
Phosphorus, total ug/L 66 130 160 140
Phosphorus,ortho ug/L 10.3 52.0 110 ND
Methlene chloride ug/L 3.20 ND ND ND
1,1-Dichloroethylene ug/L 1.00 ND ND ND
1,1-Dichloroethane ug/L 0.780 ND ND ND
1,1,1-Trichloroethane ug/L 1.00 ND ND ND
Trichloroethylene ug/L 0.500 ND ND ND
MDL Method Detection Limit

ND Not detected at or above the MDL.

1710 Dougias Drive North C Minneapolis, MN 55422 2 Phone (612) 544.5543
an equal opportumity empioyer




Qffices:

' Q(c REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota

Tampa, Fiornga

: e
lcboratories. e o, Eanoma
Ms. Beverly Erickson December 09, 1988
Page 4 PACE Project Number: 881104602
PACE Sample Number: 406560 406570 406580
Paramefar Units MDL 21100 21600 DI _Blank
Dissolved Oxygen (Field) ng/L 0.1 - 13.3 -
pH (Fleld) units 0.1 7.8 7.9 5.5
Dissolved Oxygen (Field) mg/L 0.1 11.0 - 7.6
Total Organic Carbon ng/L 0.5 630 - 33
Chloride ag/L 1 - 30 -
011 and Grease " mg/L 1 - 4 -
Phosphorus,ortho ug/L 10.3 - 15.0 -
Phosphorus, total . ug/L 9.36 - 38.1 -
Solids, Total Suspended mg/L 1 ND 5 ND
011 and Grease mg/L 1 ND - ND I
Chloride mg/L 1 54 - ND }
Chemical Oxygen Demand mg/L 50 ND - ND :
Biochemical Oxygen Demand mng/L 6 ND - 6
Coliform, Fecal col/100 ml1 10 ND - ND
Nitrogen, Ammonia ng/L 0.1 ND - ND
Chromium ug/L 2.50 ND - ND
Cadmium : ug/L 0.370 ND - NO
Copper ug/L 1.56 ND - ND
Nickel ug/L §.32 ND - ND
Cyanide, total ug/L 8.17 8.66 - n.a/
Zinc ug/L 25.0 ND - ND
Phosphorus, total ug/L 9.36 18.0 - ND
~ Phosphorus,ortho , Co , ug/L - 10.3 12.0 - - ND
Methiene chloride ' ug/L 3.20 ND - ND
1,1-Dichloroethylene ug/L 1.00 ND - ND
1,1-Dichloroethane ug/L 0.780 ND - ND
1,1,1-Trichloroethane ug/L 1.00 NO - ND
Trichloroethylene ug/L 0.500 ND - ND
MDL Method Detection Limit
ND Not detected at or above the MOL.

1710 Douglas Drive North C Minneapolis, MN 55422 < Phone (6812) 544.5543 |
an equal opportunity empioyer : !




Otfices:

' Q(Q REPORT OF LABORATORY ANALYSIS Minneagalis. Minnesota

Tampa. Flornida

' - Coralville, lo
!ObOr afones. nc Novato, California
Ms. Beverly Erickson December 09, 1988
Page S PACE Project Number: 881104602
PACE Sample Number: 406590

Field

Parameter Units ~MDL Blaok
pH (Field) units 0.1 5.5
Dissolved Oxygen (Field) mg/L 0.1 7.6
Total Organic Carbon mg/L 0.5 S0
Solids, Total Suspended mg/L 1 ND
011 and Grease - mg/L 1 ND
Chloride ) mg/L 1 ND
Chemical Oxygen Demand : mg/L 50 ND
Biochemical Oxygen Demand mg/L 6 ND
Coliform, Fecal - ¢ol/100 ml 10 ND
Nitrogen, Ammonia mg/L 0.1 0.1
Chromium ug/L 2.50 ND
Cadmium ug/L 0.370 ND
Copper ug/L 1.56 ND
Nickel ug/L 5.32 ND
Cyanide, total ug/L 8.17 ND
Zinc | ug/L 25.0 ND
Phosphorus, total ug/L 9.36 ND
Phosphorus,ortho ug/L 10.3 ND
Methlene chloride ug/L 3.20 ND
1,1-Dichloroethylene ug/L 1.00 ND
1,1-Dichloroethane _ug/L 0.780 ND
1,1,1-Trichloroethane ‘ ~oug/L 1.00 ND
Trichloroethylene ug/L - 0.500 ND
MOL Method Detection Limit
ND Not detected at or above the MDL.

1710 Dougtas Drive North C Minneapolis. MN 55422 = Phone (612) 544-5543
an equal opportumty empioyer




. Qffices:

" REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota

Tampa. Flonda
| Coralviile, lowa
T C Novato, California

" Lson December 09, 1988
PACE Project Number: 881104602

ined in this report were obtained using EPA or other
logles. All analyses were performed by me or under

jsion.

| P77

verson
try Manager

iﬂwf

eitor of Analytical Services

1710 Oouglas Drive North G Minneapolis. MN 55422 2 Phone 1612) 544-5543
an equal opportunity empioyer .
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' Minneapohs. Minnesota
' Tampa, Fionaa
. . Coralville, lowa
laboratories, inc

FROMSSIONAL ANMTTICA, ONMEITEY & SSRGS

1710 Douglas Drive North G Minneapolis, MN 55422 C Phone (612) 544-5543 G FAX (612) 544-3974

December 16, 1988

Ms. Beverly Erickson

Federal Cartridge Company

Twin Cities Army Ammunition Plant
New Brighton, MN 55112

G N R _=n e =

Dear Ms. Erickson:

Enclosed you will find the results for the Gamm Scan, Gross Alpha and
Gross Beta analysis of the NPDES samples collected on November 10, 1988.
This report is an addition to the report sent to you on December 9, 1988.

If you have any questions regarding this report, please do not hesitate
to contact us.

Sincerely,

S X =

Richard A. Smith
Environmental Technician

Rt (0, LCLZF

Robert R. Elliott
Manager, Field Services

cc: Bridgette Manderfeld, Federal Cartridge Company

an equal COROrMsMty employer




pace

laboratories. e

Federal Cartridge Company
Twin Cittes Army Ammunttion Plant

New Brighton, MN 55112

. Attn: Ms. Beverly Erickson

NPDES Nov. 88 Rad.

Date Sample(s) Collected:

Date Sample(s) Received: 11/10/88

PACE Sample Number:.
Parameter
Gamma Scan

Gross Alpha
Gross Beta

MOL Method Detection Limit

11/10/88°

REPORT OF LABORATORY ANALYSIS

Othces:
Minneapons. Minnesata
Tampa. Fionca
Coralviiie, iowa
Novato. Calitornia

December 22, 1988

PACE Project Number:

Units

pCi/L
pCt/L
pCi/L

ND Not detected at or above the MDL.

881104603
406600 406610 406620
20500 20700 20300
ND ND ND
60.0+21.8 3.4s5.6 0.0s6.5
49.5:+19.3 1.0+4.7  0.0+8.2

1710 Douglas Drive North = Minneapolis. MN 55422 = Phane (612) 544-5543
4N @QuA 0DOOT UMty emDIOVer

¢ e




Ottices:

Q(c REPORT OF LABORATORY ANALYSIS Minneapols. Minnescta

Tampa. Fionga
Caoraiviile, lowa

ucborctorles e O e 2

Ms. Beverly Erickson December 22, 1988
Page 2 PACE Project Number: 881104603

406630 406640 406650

PACE Sample Number:
Parameter Units _MDL_ 20800 20100 DI Blank _ -
0 -

Gamma Scan ' pCt/L

N N N
Gross Alpha pCi/L 1.5+5.0 4.3+6.5 0.
2.927.7 7.8+5.5 0
1 Tt
z?vczqce C 7T L

I‘ 7+
Gross Beta pCi/L. . . .0+3.
MDL Method Detection Limit
ND Not detected at or above the MDL.
The data contained in this report were obtained using EPA or other
Thomas L. Halverson

approved methodologies. All analyses were performed by me or under
my direct supervision.
Inorganic Chemistry Manager . -

1710 Douglas Drive North = Minneapolis. MN 55422 2 Phone (6§12) 544-5543
AN eQual 00007y employer




Jrnees
- o (agz RERCRT OF LABCSATORY ANALYS:S Mhinneacons Minmescia
R P Tamga. mionca
Carawnie. lowa

laboratores. S o 2

. .
—

o ——

January 03, 1989

Ms. Beverly Erfckson
Federal Cartridge Company

Twin Clities Army Ammunition Plant
New Brighton, MN §5112

Dear Ms. Erickson:

Enclosed please find a copy of our report of laboratory analyses
for samples collected December 5, 1988. The samples were
collected from NPDES sites around the Twin Citles Army Ammunition
plant by PACE Laboratories, Inc. to meet December, 1988
requirements.

The dissolved oxygen, pH and discharge volumes were measured at
each site. The dissolved oxygen and pH results are shown on the
enclosed laboratory report. The daily discharge volume at each
site as follows:

Location ‘Discharge Volume (GPD)
Point A 20500 ~ 8,100
Point C 20200 ) 25,100
"Point D 20300 5.100
Point E 20400 : 79,700  =-:--
Point F 20800 2,584,800
Point G 20100 frozen
Point P 21600 6,400

If you have any QUestiqns'concgrning_this repqrt. ble;se do not

hesitate to contact us.
Sincerely,
é’// b AT

Richard A. Smith
Environmental Technician -

2 .\.. /7 _%’.%- e

Robert R. Elliott
Manager, Field Services

RAS:RRE/tit
cc: Bridgette Manderfeld, Federal Cartridge Company

1710 Douglas Orive North . Minneaoolis. MN 55422 Phone (612) 544.5543
10 QUM CIOOITUNEY MO e




Qttices

z RESORT OF LABCRATORY AMNALYSIS Vinneacons. Minnessta

Tamga, Fonca
Coraiviile, lowa

lGDOFGTOﬁcS Novato. Cantormia

Federal Cartridge Company January 03, 1989
Twin Cities Army Ammunition Plant PACE Project Number: 881205605

New Brighton, MN 55112
Attn: Ms. Beverly Erickson

NPDES Dec. 88

Date Sample(s) Collected: 12/05/88
Date Sample(s) Received: 12/06/88

g PACE Sample Number: 432180 432190 432200

Point A Point C Point D
Parameter ) Units _MDL_ 20500 20200 20300
pH (Field) units 7.7 8.3 8.3

0.1
Dissolved Oxygen (Field) ) mg/L 0.1 11.3 11.6 11.2
1 2 4 ND
1
1

NO ND ND
260 74 60

Solids, Total Suspended ng/L
of1 and Grease mg/L
Chloride ng/L

Phosphorus, Total ug/L 9
1

36 92.6 250 64.2
Phosphorus, Ortho - uvg/L 3

0.3 17.0 130 ND

MOL Method Detection Limit
ND Not detected at or above the MOL.

1710 Douglas Drive North = Minneapolis. MN 55422  Phane (612) 544.5543
an eCull OCOOTUME, HMOIOVE?
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I' Ottices
i 1 > off REPQORT OF LABORATORY ANALYSIS Minneagons. Minnesa:
L ’J:n{z - Tampa. Fic'mca rese
) . Coraiviile, |
B cooratories. Novato. Cametria
Ms. Beverly Erickson . January 03, 1989 N
' Page 2 PACE Project Number: 881205605 |
| | |
l PACE Sample Number: . 432210 432220 432230 }
j Point E  Point F  Polnt P |
' Parameter Units MDL_ 20400 20800 21600
pH (Field) units 0.1 7.8 7.8 7.4
’ Dissolved Oxygen (Ffeld) mg/L 0.1 3.9 10.8 11.0
Solids, Total Suspended mg/L 1 2 ND 24
011 and Grease mg/L 1 ND 22 6
Chloride ) wg/L 1 42 77 190
Phosphorus, Total ug/L 9.36 45.1 63.7 26.2
Phosphorus, Ortho . ug/L 10.3 23.4 38.1 10.8

MDL Method Detection Limit
ND Not detected at or above the MOL.

1710 Douglas Drive North = Minneapelis. MN 55422 = Phone (612) 544.5543
3N QU VDOONUNNY eMOIGver :




o ,ngg RSSCRT OF LABORATORY ANALYSIS

laborarories. : .

Ms. Beverly Ertickson
Page 3

PACE Sample Number:

QOthices:
Minneacohs. Minness:a
Tamopa. Fignca
Coralvilie. lowa
Novata. Cautorra

January 03, 1989
PACE Project Number: 881205605

Parameter Units
pH (Field) units
Dissolved Oxygen (Fleld) mg/L

Solids, Total Suspended mg/L

011 and Grease mg/L

Chloride - mg/L

Phosphorus, Total ug/L

Phosphorus, Ortho ugIL

MDL Method Detection Limit

ND Not detected at or above the MOL.

432240 432250

Field

Water DI Water
7.3 7.3

10.0 3.0

NO NO

ND ND

ND NO

ND ND

NO - ND

The data contained in this report were obtained using EPA or other
approved methodologies. All analyses were performed by me or under

my direct supervision.

A/%L,_

Thomas L. Halverson
Inorganic Chemistry Manager

1710 Douglas Drive North = Minneapolis. MN 55422 = Phone (612) 534-5543

N SBUI 0OCOrILMiy &MOIOVEr
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lab oralories e B CHAIN-OF-CUSTODY RECORD N0 9873 "

1210 Dauglas Deive North  Minneapolls, MN 55432 6125448542

(" PROJECT LOCATION NAME OF CLIENT PROJECT TELEPHONE NO. PROJECT NUMBER )
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Offices:

c REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
Tampa, Fiorida
N C .
laboratories, ne oravite lowa
Federal Cartridge Company June 16, 1988
Twin Cities Army Ammunition Plant PACE Project Number: 880406559

New Brighton, MN 55112
Attn: Ms. Paula Connell

Date Sample(s) Collected: 04/12/88
Date Sample(s) Received: 04/12/88

811500 811510 811520

PACE Sample Number:

: AMVOO1 AMV002 AMVOO03
Rarameter Units MDI__ SHO30Q SHOS9 SHO31
Hardness, Total mg/L 1 155 280 155

MDL Method Detection Limit

1710 Douglas Drive North O Minneapoiis, MN 55422 C Phone (612) 544-5543
an equal opportunity employer




m-rr-—-—-—-—-—m-—m

Page 2

PACE Sample Number:
Parameter

Hardness, Total

MDL Method Detecttion Limit

Offices:
(4 REPORT OF LABORATORY ANALYSIS v
laboratories, ne
Ms. Paula Connell June 16, 1988

PACE Project Number: 880406559

lnits _MDL_ SHOR2 SHOR2

Minneapolis, Minnesota
Tampa, Florida
Coraiville, lowa

811530 811540 811550

AMV004 AMVO0OS AMVOO6
SK033
543

mg/L | 324 689

1710 Dougias Drive North O Minneapolls, MN 55422 O Phone (612) 544-5543

an equal opportunily empioyer




paQce

laboratories, re

Ms. Paula Connell
Page 3

PACE Sample Number:
Parameter

Hardness, Total

Offices:

REPORT OF LABORATORY ANALYSlS Minneapolis, Minnesota
Tampa, Flornda
Coralviile, lowa

June 16, 1988
PACE Project Number: 880406559

811560 811570 811580
AMV0O7 AMVO08 AMV009
Units -MDL_ Sh0S2 SHOS6 SHO3S

mg/L 1 320 94.5 73.4

MDL Method Detection Limit

1710 Douglas Drive North O Minneapoiis, MN 55422 O Phone (612) 544-5543

an equal opportunity employer




pace

loboratories, ne

Ms. Paula Connell
Page 4

PACE Sample Number:
Parameter

Hardness, Total

Offices:

REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
Tampa, Florida
Coraiwville, lowa

June 16, 1988
PACE Project Number: 880406559

811590 811600 811610
AMVO10 AMVO11 AMVO12

Units ~MDL . SWO34  SHO42 SHO29

mg/L 1 131 54.3 398

MDL Method Detection Limit

1710 Douglas Drive North O Minneapoils, MN 55422 Q Phone (612) 544-5543

an equal opportunity employer




. Offices:
$7 o o -4 REPORT OF LABORATORY ANALYSIS “Minnespolis. Minnesota

i Tampa. Flonda
“aporatores, nc.

Caraivilie, lowa
Ms. Paula Connell

June 20, 1988
PACE Project Number: 880406557

Page 2

PACE Sample Number: 810230 810240 810250
AMP004 AMP0OS AMP0O6

Parameter Units MDL SWO31  SKWO32  SWO62 0

Gross Alpha pci/L <0.6 <1.2 2.4

Gross Beta pci/L 3.7¢1.2 7.0+£1.5 4.6+1.5

MDL Method Detection Limit

1710 Douglas Drive North C Minnespolis, MN 55422 C Phone (612) 544-5543
) an aqual opportunily empioyer




Oftices:

c REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
) Tampa, Fionda
laboratories, ne

Coralville, lowa

June 16, 1988

Ms. Paula Connell

Page 27 PACE Project Number: 880406552

PACE Sample Number: 803480 803490 803500
ALYO10 ALYOV1 ALYO012

Parameter lnits ~MOL . QIlU108 011527 SHO30

Arsenic ug/L 6.01 ND ND ND

ND Not detected at or above the MDL.

MDL Method Detection Limivt

1710 Douglas Drive North O Minneapolis, MN 55422 O Phone (612) 544-5543
an equal opportunily employer

. mimman  wEmm et o0
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1710 Dougias Drive North O Minneapoiis, MN 55422 G Phone (612) 544-5543
an equal opportunity employer

Offices:
P«c REPORT OF LABORATORY ANALYS'S mhe/linneapolis. Minnesota
Tampa, Flonda

berOTO”eS e Coralville, lowa
Ms. Paula Connell June 16, 1988
Page 28 PACE Project Number: 880406552
PACE Sample Number: 803510 803520 803530

ALYO13 ALYO14 ALYOQ15
Parameter Units ~MDL_ SKWOS9_ SHO31 SKHO32
Arsenic ug/L 6.01 ND ND ND
ND Not detected at or above the MDL.
MDL Method Detection Limit




e e — —

laboratories, nc

( REPORT OF LABORATORY ANALYSIS e meapolis, Minnesota
Tampa, Florida
Coralville, lowa

Ms. Paula Connell June 16, 1988

Page 29 PACE Project Number: 880406552

PACE Sample Number: 803540 803550 803560
ALYO16 ALYO17 ALYO18

Parameter Units -MDIL__ SKWOR2 SH033 SHOS2

Arsenic ug/L 6.01 ND ND ND

ND Not detected at or above the MDL.

MDL

Method Detection Limit

1710 Douglss Drive North C Minneapolis, MN 55422 O Phone (612) 544-5543
an equaj opportunily employer .

~ . e e s wee wwe -




Oftices:

p«c REPORT OF LABORATORY ANALYSIS Nhneapolis, Minnesota
: Tampa. Flonda
'GbOI'C]TO['IeS, nc. Coralville, lowa

Ms. Paula Connell June 16, 1988

Page 30 PACE Project Number: 880406552

PACE Sample Number: 803570 803580 803590
ALYO19 ALY020 ALYO021

Paramefer Units -MDL . SKOS6 SKHO35 SWO34

Arsenic ug/L_ 6.01 ND ND ND

ND Not detected at or above the MDL.

MDL Method Detection Limit

1710 Dougias Drive North C Minneapolis, MN 55422 C Phone (612) 544-5543
an equal opportunity empioyer




Offices:

Minneapolis, Minnesota
Tampa, Florida
Coralville, lowa

c REPORT OF LABORATORY ANALYSIS

loboratories, ne

Ms. Paula Connell June 16, 1988

Page 31 PACE Project Number: 880406552

PACE Sample Number: 803600 803610
ALYO022 ALYO023

Parameter Units ~MOL . SKWQ42 SHO29

Arsenic ug/L 6.01 ND ND

ND Not detectéd at or above the MDL.

MOL Method Detection Limit

1710 Douglas Drive North O Minneapolis, MN 55422 G Phone (612) 544-5543
an equal opportunity employer

803620
ALYO0O1!
METHOD BIK

ND




. . c REPORT OF LABORATORY ANALYSIS Omclasi;neapolis. Minnesota
i . Tampa, Flonda
loboratories, ne

Coralville, lowa

Ms. Paula Connell June 16, 1988
Page 66 PACE Project Number: 880406552

804770 804780 804790

PACE Sample Number:

ANBOO4 ANBQOS ANBQO6
Parameter Units MO QIUS27  SWO30 SHQS9
Barium ug/L 9.10 420 69.3 141

MDL Method Detection Limit

1710 Douglas Drive North G Minneapolis, MN 55422 O Phone (812) $44-5543
an equal opportunity empioyer




pace

laboratories, ne.

Ms. Paula Connell
Page 67

PACE Sample Number:
Parameter

Barfum

Offices:.

REPORT OF LABORATORY ANALYSlS Minneapoiis. Minnesota

Tampa, Flonda
Coralville, lowa

June 16, 1988
PACE Project Number: 880406552

804800 804810 804820
ANBOO7 ANBOOS ANBOO9

lUnits -MDL_  ShO31 Shi032 SHOE2
ug/L 9.10 67.1 117 330

MDL Method Detéction Limit

1710 Douglat Drive North C Minneapolls, MN 55422 O Phone (612) 544-5543

an equal opportunily empioyer

amees arii STl el L Les B TR eE a4 e aoa—— B @S S - WS




l

Offices:

‘ REPORT OF LABORATORY ANALYS‘S Minneapolis, Minnesota
] Tampa, Florida
ch OFOTOFIGS nc Coralviile, lowa
Ms. Paula Connell June 16, 1988
Page 68 PACE Project Number: 880406552
PACE Sample Number: 804830 804840 804850
ANBO10 ANBO11 ANBO12
Parameter Units ~MDL. SHO33 SHOS2 SHOSA
Barfum ug/L 9.10 120 83.9 36.3
MDL Method Detection Limit

1710 Douglas Drive North C Minneapolis, MN 55422 G Phone (612) 544-5543
an equal opportunity employer '

R




Offices:

¢ REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
) Tampa, Fionda
laboratories, ne

Coralville, lowa

Ms. Paula Connell June 16, 1988

Page 69 PACE Project Number: 880406552

PACE Sample Number: 804860 804870 804880
ANBO13 ANBO14 ANBO15

Parameter Units _MDL _ SHO3S _ Sh034 SHQ42

Barium ug/L 9.10 39.6 67.8 48.0

MOL Method Detection Limit

1710 Douglas Drive North G Minneapolls, MN 55422 0 Phone (612) 544-5543
an equal opportunity employer .

1
i
|

-t moeme e o



laboratories, nc

Ms. Paula Connell
Page 70

PACE Sample Number:

Offices:

REPORT OF LABORATORY ANALYS'S Minneapolis, Minnesota
Tampa, Flonda
Coralville, lowa

June 16, 1988
PACE Project Number: 880406552

804890 8043900 804910
ANBO16 ANBOO1 LOW SPIKE
lUnits ~MDL_ SW029  METHOD BLK JRUF VAINF

Barameter

Barium ug/L 9.10 169 ND 20.0
MDL Method Deteetion Limit

ND Not detected at or above the MDL.

1710 Douglas Orive North O Minneapolis, MN 55422 O Phone (812) 544-5543

an equal opportunily empioyer




: Offices:
. REPORT OF LABORATORY ANALYSIS “Winneapalis, Minnesora
Tampa, Flonda

bbordones nC Coralville, lowa

Ms. Paula Connell June 16, 1988

Page 5 PACE Project Number: 880406559

PACE Sample Number: 811620 811630 811640
AMKWOO1 AMWOO2 AMW003

Parameter Units -MDL_ SHO30 SHQS9 SH031

Chromium, Hexavalent ug/L 5.18 ND ND ND

ND Not detected at or above the MDL.

MDL Method Detection Limit

an equal opportunily employer

1710 Douglas Drive North O Minneapolis, MN 55422 G Phone (812) 544-5543




QOffices:

¢ REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
T , Florid

Ms. Paula Connell June 16, 1988

Page 6 PACE Project Number: 880406559

PACE Sample Number: 811650 811660 811670
AMKOO4 AMKWOOS AMHO06

Parameter lnits ~MDL . SHO32 SHOR2 SKO33

Chromium, Hexavalent ug/L 5.18 ND ND ND

ND Not detected at or above the MDL.

MDL

Method Detection Limit

1710 Dougias Drive Nocmh Minneapolis, MN 55422 0 Phone (612) 544-5543
an equal opportunity employer




B

ladboratories, nc.

Ms. Paula Connell
Page 7

PACE Sample Number:
Parameter

Chromium, Hexavalent

Ottices:

REPORT OF LABORATORY ANALYSIS Minneapolis. Minnesota

Tampa, Fiorida
Coralviile, lowa

June 16, 1988
PACE Project Number: 880406559

811680 811690 811700
AMKOO7 AMHO08 AMK009
Units ~MOL. SWOS2 _ _ SWOSA . SWO3S

ug/L 5.18 ND ND ND

ND Not detected at or above the MDL.
MDL Method Detection Limit

1710 Douglas Drive North O Minneapolis, MN 55422 G Phone (812) 544-5543

an equal opportunily empioyer




Offices:

REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
Tampa, Florida

!ObOrC!TOrIeS nc Coralville, lowa

Ms. Paula Connell June 16, 1988

Page 8 PACE Project Number: 880406559

PACE Sample Number: 811710 811720 811730
AMWO10 AMWO11 AMKO12

Rarameter Units ~MOL_ SHO34 SH042 SH029

Chromium, Hexavalent ug/L 5.18 ND ND ND

ND Not detected at or above the MDL.

MOL

Method Detection Limit

1710 Douglas Drive North O Minneapolis, MN 55422 O Phone (612) 544-5543
an equal opportunity empioyer




H.ncc

Ms. Paula Connell
Page 65

PACE Sample Number:

i
!
i
i,
i
"
¢

DOrAatores, nc

Qffices:

REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
Tampa, Flonda
Coralviile, lowa

June 16, 1988
PACE Project Number: 880406560

807130 807140 807150
AMS004 AMS005 AMSQ06

Parameter Units ML SKO31 SHO32 SHO62.
Chromium ug/L 2.50 ND ND ND

ND Not detected at or above the MDL.

MDL Method Detection Limit

1710 Dougias Drive North G Minneapolis, MN 55422 G Phone (612) 544-5543

an equal opportunity employer




Offices:
c REPORT OF LABORATORY ANALYSIS “Minneapolis, Minnesota
Tampa, Florida
'OD OfUTOri S, nc Coralville, lowa
Ms. Paula Connell June 16, 1988
Page 66 PACE Project Number: 880406560

807160 807170 807180
AMSQ07 AMS008 AMSQ09

PACE Sample Number:

Barameter linits MDL_  SWO33 SKOS2 SHOSA
Chromium ug/L 2.50 ND ND ND
ND Not detected at or above the MDL.

MDL Method Detectton Limit

1710 Dauglas Drive North O Minneapoils, MN 55422 G Phone (612) 544-5543
an equal opportunity empiloyer .
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laboratories, ne

Ms. Paula Connell
Page 67

PACE Sample Number:

Cffices:
REPORT OF LABORATORY ANALYSIS T nneapolis. Minnesot

Tampa, Flonda
Coralville, lowa

June 16, 1988
PACE Project Number: 880406560

807190 807200 807210
AMSO10 AMSO11 AMSQ12

Parameter Units MDL = SWO3S SKO34 SH042
Chromium ug/L 2.50 ND ND ND

ND Not detecéed at or above the MDL.

MDOL Method Detection Limit

1710 Dougias Drive North O Minneapolis, MN 55422 G Phone (612) 544-5543

an equal opportumnity empioyer




QOffices:

. c REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
' Tampa, Flonda
loboratories, nc

Caralviile, lowa

June 16, 1988

Ms. Paula Connell
PACE Project Number: 880406560

Page 68

PACE Sample Number: 807220 807230 807240 |
AMSO13 AMS001 LOW SPIKE

Parameter Units “MOL. SWo29 __  METHOD BUK TRUE VAILIF

Chromium ug/L 2.50 ND ND 5.00

ND Not detectéd at or above the MDL.

MDL Method Detection Limit

—— N— ——— ——
-

1710 Dougias Drive North O Minneapolis, MN 55422 O Phone (612) 544-5543
an equal opportunity empioyer .




REPORT OF LABORATORY ANALYSIS
ores, nc.

raula Connell June 16, 1988

ND Not detected at or above the MDL.
MDOL Method Detection Limit

1710 Dougias Drive North O Minneapolis, MN 55422 O Phone (612) 544-5543
81 squal apportunity empioyer

Otfices:
Minneapoiis, Minnesota

Tampa, Flonda
Coralville, lowa

e 27 PACE Project Number: 880406560

PACE Sample Number: 805880 805890 805900
AMAO16 AMAO17 AMAQ18

parameter Units “MDL. QuIoR  01US27  SWO3lO

Cadmium ug/L 0.37 WND ND ND




- -

4 ‘- - . - ) ‘- b -

|
|

———

| S—

\CIHOrIES, nc.

paula Connell
28

PACE Sample Number:

paramefer

Cadmium

ND
MOL

REPORT OF LABORATORY ANALYSIS

Offices:
Minneapoiis, Minnesota
Tampa, Florida
Coraiviiie, iowa

June 16, 1988
PACE Project Number: 880406560

805910 805920 805930
AMAOT9 AMAOO3 LOW SPIKE
Uoits MDL_. SWOS9 . METHOD BIK TBIF VAIUF

ug/L 0.37 ND ND 0.500

Not detected at or above the MDL.

Method Detection Limit

1710 Douglas Drive North O Minnespolis, MN 55422 O Phone (812) 544-5543



et ‘—-—*——-———

QOffices:
Minneapolis, Minnesota
Tampa, Florida
Coralviile, iowa

REPORT OF LABORATORY ANALYSIS
ores, nc

June 16, 1988

Connell
"“IS PACE Project Number: 880406560

mple Number: 805970 805980 805990
ACE Samp AMAO20 AMR0OO4 AMR0OOS

lUnits MDL_  HIGH SPIKE ShQ3l SHQ32
Cadmium . ug/L 0.37 2.43 NO ND

MDL Method Detection Limit
ND Not detected at or above the MDL.

3 1710 Dougias Drive North O Minneapolis, MN 55422 0 Phone (612) 544-5543

an equal opportunily employer




l e ‘L._‘-—n—-—-——
|
i Offices:
REPORT OF LABORATORY ANALYSIS “Minneapolis, Minnesota
Tampa, Flonda
: Ones hC Coralville, lowa
' June 16, 1988
{ PACE Project Number: 880406560
| S 1e Number: 806000 806010 806020
' ACE Samp AMROO6 AMROO7 AMRO0S
" & Parameter Units _MDI SHOR2 SKHOI3 SHOS2
Cadmium ug/L 0.37 ND ND ND
ND Not detected at or above the MDL.
MOL Method Detection Limit
i
.[", 1710 Dougias Drive North G Minneapolis, MN 55422 G Phone (612) 544-5543

M 1« )ortunity empiover



‘m._-—-—

Offices:

REPORT OF LABORATORY ANALYSIS Minneapatis, Minnesota
Tampa, Florida

Caralville, lowa

June 16, 1983
PACE Project Number: 880406560

- 32

806030 806040 806050

Sample Number:
AMR009Y AMRO10 AMRO11
Unifs ML, SHOSA SHO3S SHO34
ug/L 0.37 ND ND ND

ND Not detected at or above the MDL.
MDL Method Detection Limit

1710 Dougiss Drive North G Minneapolis, MN 55422 G Phone (612) 544-5543
an squai opportunty empioyer




Offices:
REPORT OF LABORATORY ANALYSIS “Minneapoiis, Minnesoa
Tampa, Flonaa
e Coralvme, lowa
June 16, 1988
PACE Project Number : 880406560
806060 806070
AMRO12 AMRO13
Units -MDL_  sSwO4o SHO29
Cadmium ug/L 0.37 o0.529 ND
~ ML Method Detection Limit
ND Not detected at or above the MDL.




loboratories, ne

Ms. Paula Connell
Page 12

PACE Sample Number:

Parameter
Cyanide, Total

Offices:

REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota

Tampa, Florida
Coralville, lowa

June 17, 1988
PACE Project Number: 880406554

810780 810790 810800
AMNO16 AMNO17 AMNO18
Units “MDL ounes  OIMIOR  SWO3D

ug/L 8.17 ND ND ND

ND Not detected at or above the MDL.
MDL Method Detection Limit

1710 Douglas Drive North 0 Minneapolis, MN 55422 G Phone (612) 544-5543

an equal opportunily empioyer

]




ladboratories, nc

Ms. Paula Connell
Page 13

PACE Sample Number:

Parameter
Cyanide, Total

Offices:

REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota

Tampa, Florida
Coralville, lowa

June 17, 1988
PACE Project Number: 880406554

810810 810820 810830
AMNO19 AMNOO1 LOW SPIKE
Units ~MDL SWO32  MFTHOD BLK TRUF VAIUF

ug/L 8.17 ND ND 10.0

ND Not detected at or above the MDL.
MDL Method Detection Limit

1710 Douglas Drive North O Minneapolls, MN 55422 0 Phone (612) 544-5543

an equal opportunity empioyer




Offices:

c REPORT OF LABOHATORY ANALYSIS Minneapolis, Minnesota
- Tampa, Florida
!ObOFOTOfleS nc: Coralviile, iowa
Ms. Paula Connell June 16, 1988
Page 62 PACE Project Number: 880406561
PACE Sample Number: 809390 809400 809410
' AMDO17 AMDO18 AMDO19
Parameter Units ~MOL_. Q1u527 SWO30 SH0S’9
Lead . ug/L 1.26 ND ND ND
ND Not detected at or above the MDL.
MDL Method Detection Limit
l 1710 Douglas Drive North O Minneapolis, MN 55422 0 Phone (812) 544-5543

an equal CoOOvTUNIty empioyer




REPORT OF LABORATORY ANALYSIS

Offices:

Minneapoiis, Minnesota
Tampa, Florigda

’ CJbO rOTOH es e Coralville, iowa

Ms. Paula Connell June 16, 1988

Page 65 PACE Project Number: 880406561

PACE Sample Number: 809480 809490 809500
AMUOO4 AMUOOS AMUOO6

Parameter Units MDL = SWO3] SHO32 SHOR?

Lead ug/L 1.26 ND ND ND

ND Not detected at or above the MDL.

MDL Method Detection Limit

1710 Douglas Drive North O Minneapolis, MN 55422 C Phone (612) 544-5543
an equal apportunity employer




pace

laboratories, nc

REPORT OF LABORATORY ANALYSIS

June 16, 1988

QOffices:

Minneapolis, Minnesota
Tampa, Florida
Coralville, iowa

Ms. Paula Connell

Page 66 PACE Project Number: 880406561

PACE Sample Number: 809510 809520 809530
AMU0O7 AMU0O8 AMUOO9

Parameter Units MDL. SHO33 SKHOS2 SHOS6

Lead ug/L 1.26 ND ND ND

ND Not detected at or above the MDL.

MDL Method Detection Limit

1710 Douglas Drive North @ Minneapolis, MN 55422 C Phone (612) 544-5543

an equal opportunity employer




Offices:

¢ REPORT OF LABORATORY ANALYS‘S Minneapolis, Minnesota
! ] Tampa, Florida
lcboratories, nc

Coralville, iowa

Ms. Paula Connell June 16, 1988

Page 67 PACE Project Number: 880406561

PACE Sample Number: 809540 809550 809560
AMUO10 AMUOTI AMUO12

Parameter Units “MDL SWO3S _ _ SHO34 SHO42

Lead ug/L 1.26 ND ND ND

ND Not detected at or above the MDL.

MDL Method Detection Limit

1710 Douglas Drive North G Minneapolls, MN 55422 O Phone (612) 544-5543
an equal opportunity employer




Offices:

REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota

Tampa, Florida

bbb rc]’rorles |nC Coralville, lowa

Ms. Paula Connell June 16, 1988

Page 68 PACE Project Number: 880406561

PACE Sample Number: 809570 809580 809590
AMUO13 AMUOO1 LOW SPIKE

Rarameter Units JMDL_ SW029  METHOD BRIK TRIF VALIIE

Lead ug/L 1.26 ND ND 4.00

ND Not detectdd at or above the MDL.

MDL Method Detection Limjt

1710 Douglas Drive North O Minneapolis, MN 55422 O Phone (812) 544-5543
an equal opportunity empioyer




REPORT OF LABORATORY ANALYSIS

Offices:

Minneapolis, Minnesota
Tampa, Florida
Coralville, lowa

laboratories, nc

Ms. Paula Connell June 16, 1988

Page 2 PACE Project Number: 880406553

PACE Sample Number: 809880 809890 809900
AMO007 AMO008 AMO0Q9

Rarameter Units “MDL_  SWO31 SK032 SH0OAR2

Mercury ug/L 0.74 ND ND ND

ND Not detected at or above the MDL.

MDL

Method Detection Limit

1710 Douglas Drive North G Minneapolils, MN 55422 0 Phone (612) 544-5543

an equal opportunity employer

¢ e ve mmmsmne T T ————




loboratories, nc

Ms. Paula Connell
Page 3

PACE Sample Number:

Offices:

REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
Tampa, Florida
Coraliville, lowa

June 16, 1988
PACE Project Number: 880406553

809910 809920 809930
AMOO10 AMOO11 AMO012

Units -MDL  SHO33 SHOS2 SHO3S

Parameter

Mercury ug/L 0.74 ND ND ND
ND Not detected at or above the MDL.

MDL Method Detection Limjt

1710 Douglas Drive North O Minneapoils, MN $5422 G Phone (612) 544-5543

an equal opportunily empioyer




laboratories, ne

Ms. Paula Connell
Page 4

PACE Sample Number:
Parameter

Mercury

Offices:

REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
Tampa, Florida
Coralville, lowa

June 16, 1988
PACE Project Number: 880406553

809940 809950 809960
AMOO13 AMOOO1 LOW SPIKE
Units -MDL = SWO42  METHOD BLK JRUFE VAILUF

ug/L 0.74 ND ND 1.50

ND Not detected at or above the MDL.
MDL Method Detection Limit

1710 Douglas Drive North C Minneapolis, MN 55422 G Phone (612) 544-5543

an equal ocpportunity smpioyer




laboratories, nc

Ms. Paula Connell
Page 27

PACE Sample Number:

Offices:

REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota

Tampa, Florida
Coralville, lowa

June 16, 1988
PACE Project Number: 880406561

808180 808190 808200
AMCO17 AMCO18 AMCO19

Units _MDL QlUI0R  O0IUS27  SWO30

Parameter

Nickel ug/L 5.32 6.12 ND ND
MDL Method Detection Limit

ND Not detected at or above the MDL.

1710 Douglas Drive North O Minneapolls, MN 55422 a Phone (612) 544-5543

an equal opportunity employer

i
i




Offices:

c REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
T , Florid

lcboratories, ne Coril v

Ms. Paula Connell June 16, 1988

Page 28 PACE Project Number: 880406561

PACE Sample Number: 808210 808220 808230
AMC020 AMC006 LOW SPIKE

Parameter Units MDL_ SWOR9 ____ METHOD RLK TRUE VAIUF

Nickel ug/L 5.3Z ND ND 10.0

ND Not detectéd at or above the MDL.

MDL Method Detection Limit

1710 Douglas Drive North O Minnespolis, MN 55422 G Phone (612) 544-5543
an equal opportunity smployer




(4 REPORT OF LABORATORY ANALYSIS O aneapolis, Minnesota

. . Tampa, Florida
laboratories, ne.

Coralville, lowa

Ms. Paula Connell June 16, 1988

Page 30 PACE Project Number: 880406561

PACE Sample Number: 808270 808280 808290
AMCO009 AMT004 AMT005

Parameter Units JMDI HIGH SPIKFE SKWO31 SKH032

Nickel ug/L 5.32 43.6 ND ND

MDL Method Detection Limit

ND Not detected at or above the MDL.

1710 Dougias Drive North C Minneapolis, MN 55422 G Phone (612) 544-5543
an equal opportunily employer

et rmecamimy ammO® is s SOm S ot ie tan .




Offices:

‘ REPORT OF LABORATORY ANALYS'S Minneapolis, Minnesota

. Tampa, Florida

bborgtoﬂes nc Coralville, lowa

Ms. Paula Connell ‘ June 16, 1988

Page 31 PACE Project Number: 880406561

PACE Sample Number: 808300 808310 808320
AMT006 AMTO007 AMT008

Parametfer Lnitg MDL . SKOR2 SHO33 Sk0S2

Nickel ug/L 5.32 ND ND ND

ND Not detected at or above the MDL.

MDL Method Detection Limit

1710 Dougias Drive North C Minneapolis, MN 55422 G Phone (612) 544-5543
an equal opportunity employer




Offices:
(4 REPORT OF LABORATORY ANALYSIS “Winneapolis, Minnesota

. Tampa, Florida
bbordorles nc Coralviile, lowa
Ms. Paula Connell June 16, 1988
Page 32 PACE Project Number: 880406561
PACE Sample Number: 808330 808340 808350

AMT009 AMTO10 AMTO11

Rarameter Units ~MDL_  SHOSH SHO3S SH034
Nickel ug/L 5.32 ND ND ND
ND Not detectéd at or above the MDL.

MDL

Method Detection Limit

1710 Douglas Drive North G Minneapolis, MN 55422 O Phone (612) 544-5543
an equal opportunity employer




i
l .

——

S ol B e

i

Offices:

Minneapolis. Minnesota

Coralviile, lowa

808380
AMT001
METHOD BIK

ND

c REPORT OF LABORATORY ANALYSIS

. . Tampa, Florida

laboratories, nc.

Ms. Paula Connell June 16, 1988

Page 33 PACE Project Number: 880406561

PACE Sample Number: 808360 808370
AMTO012 AMTO13

Parameter Units MDL . SHO42 SKHO29

Nickel ug/L 5.32 ND ND

ND Not detected at or above the MDL.

MDL Method Detection Limit

1710 Dougilas Drive North G Minneapolis, MN 55422 0 Phone (812) 544-5543

an equal opportunity empioyer




REPORT OF LABORATORY ANALYSIS

Offices:

Minneapolis, Minnesota
Tampa, Florida

Coralville, lowa

laboratories, nc
Ms. Paula Connell June 16, 1988
Page 2 PACE Project Number: 880406558

PACE Sample Number:

Parameter Units MDL
Zinc ug/L 25.0
ND Not detected at or above the MDL.

MDL Method Detection Limit

811130 811140
ALJOO7 ALJOO08

EIFID BLK  SKH030

811150
ALJOO9
SH0S9

ND ND

1710 Douglas Drive North  Minneapolis, MN 55422 C Phone (612) 544-5543

an equal opportunity empioyer

ND




{

pace

laboratories, nc

Ms. Paula Connell
Page 3

PACE Sample Number:

QOffices:
REPOHT OF LABORATOHY ANALYSIS Minneapolis, Minnesota

Tampa, Fiorida
Coralviile, lowa

June 16, 1988
PACE Project Number: 880406558

811160 811170 811180
ALJO10 ALJON ALJO12
Units -MDL SHO3] SHO32 SHOR2

Rarameter

Zinc ug/L 25.0 ND ND 47.7
ND Not detected at or above the MDL.

MDL Method Detection Limit

1710 Douglas Drive North G Minneapolis, MN 55422 0 Phone (812) 544-5543

an equal opportunily employer




{
Offices: i

REPORT OF LABORATORY ANALYS'S Minneapolis, Minnesota

Tampa, Florida
Coralville, lowa

| ldboratories, nc

1 Ms. Paula Connell June 16, 1988
Page 4 PACE Project Number: 880406558
PACE Sample Number: 811190 811200 811210
ALJO13 ALJOO1 LOW SPIKE
I Parameter Upits JMDL . SHO34  METHOD BLK TRUF VALLF
Zinc ug/L 25.0 ND ND 50.0
ND Not detectéd at or above the MDL.
MDL Method Detection Limit

1710 Douglas Drive North G Minneapolls, MN 55422 O Phone (612) 544-5543
an equal opportunity employer )




Offices:
REPORT OF LABORATORY ANALYSIS Minneapolis. Minnesota
Tampa, Florida
gorcﬂorlesl nc Coralville, lowa
/ Ms. Paula Connell June 20, 1988
_ Page 29 PACE Project Number: 880406551

800840 800850 800860

g PACE Sample Number:
t AMIOQ7 AMI008 AMI001

Parameter Units _MDL  SWOS9  SWO31  METHOD BLK
Vinyl chloride ug/L 1.9 ND ND ND
1,1-Dichlorcethylene ug/L 1.0 ND ND ND
1,2-Dichloroethylene (total) ug/L 0.5 ND ND ND
Chloroform . ug/L 0.72 ND ND ND
1,2-Dichloroethane ug/L 0.5 ND ND ND
1,1,1-Trichloroethane ug/L 1.0 NO ND ND
1,2-Dichloropropane ug/L 1.0 ND ND ND
1,1,2-Trichloroethylene ug/L 0.5 4.90 ND ND
1,1,2-Trichloroethane ug/L 1.0 ND ND ND
1,1,2,2-Tetrachloroethylene ug/L 1.0 ND ND ND
ND Not detected at or above the MDL.

MDL Method Detection Limit

1710 Douglas Drive North G Minneapolis, MN 55422 G Phone (612) 544-5543
an equai opportunily employer




oratories, re.

: Ms. Paula Connell

Page 31

PACE Sample Number:

Parameter

Vinyl chloride
1,1-Dichioroethylene
1,2-Dichloroethylene (total)
Chloroform
1,2-Dichioroethane

1,1-Trichloroethane
2-Dichloropropane

1,2-Trichloroethylene
1,2-Trichloroethane
1,2

i,
I,
]'
1,
1, ,2-Tetrachloroethylene

*
\
»

X Z
S o

June 20, 1988
PACE Project Number:

Units

ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L

Not detected at or above the MDL.
L Method Detection Limit

¢

— ot O b - QOO — —
COVOO WMunow

N

REPORT OF LABORAIOKY ANALT Giu

880406551

800900 800910 800920
AMION0 AMIO11 AMX002
HIGH SPIKE HIGH SPIKE SWO32
ND ND ND
17.0 17.1 ND
5.74 5.47 ND

ND ND ND
4.46 4.35 ND
14.6 10.3 ND

ND ND ND
5.27 4.80 ND
10.0 9.82 ND
9.00 8.91 ND

Tampa. Flonda
Coralville, iowa

1710 Dougias Drive North G Minneapolis, MN 55422 O Phone (612) 544-5543

an equal cpportunity empioyer

T




REPORT OF LABORATORY ANALTYSIS

. %omforles, nc,

Ms. Paula Connell
Page 32

PACE Sample Number:

Parameter Units  _MDL.
Vinyl chloride ug/L 1.9
1,1-Dichioroethylene ug/L 1.0
1,2-Dichloroethylene (total) ug/L 0.5
Chloroform ug/L 0.72
1,2-Dichloroethane ug/L 0.5
1,1,1-Trichloroethane ug/L 1.0
1,2-Dichloropropane ug/L 1.0
1,1,2-Trichloroethylene ug/L 0.5
1,1,2-Trichloroethane ug/L 1.0
1,1,2,2-Tetrachloroethylene ug/L 1.0
ND Not detected at or above the MDL.

MOL Method Detection Limit

June 20, 1988
PACE Project Number: 880406551

MInGeduuis, iicugia
Tampa, Fianda
Caraivilie, lowa

800930 800940 800950
AMX003 AMX004 AMX005

SHO33 =~ SWOS2 ~ SWOSG

ND ND ND
ND ND ND
ND ND NO
ND ND NO
ND ND ND
ND ND ND
ND ND NO
ND ND NO
ND ND ND
ND ND ND

1710 Dougias Drive North O Minneapolis, MN 55422 C Phone (612) 544-5543

an equal opportunity empioyer




- 4C& REPORT OF LABORATORY ANALYSIS MinnRapors. e

. Tampa, Flonda

JEOI’CITOHQS nc Coralviile, fowa

Ms. Paula Connell June 20, 1988

Page 33 v PACE Project Number: 880406551

PACE Sample Number: 800960 800970 800980
AMX006 AMX007 AMXO0O1

Parameter Units MDL SWO3S  SWO34  METHOD BLK

Vinyl chloride ug/L 1.9 ND ND ND

1,1-Dichloroethylene ug/L 1.0 ND ND ND

1,2-Dichloroethylene (total) ug/L 0.5 ND NO ND

Chloroform ug/L 0.72 ND ND ND

1,2-Dichloroethane ug/L 0.5 ND ND ND

1,1,1-Trichloroethane ug/L 1.0 1.82 ND ND

1,2-Dichloropropane ug/L 1.0 ND ND ND

1,1,2-Trichloroethyliene ug/L 0.5 ND ND ND

1,1,2-Trichloroethane ug/L 1.0 ND ND ND

1,1,2,2-Tetrachloroethylene ug/L 1.0 ND ND ND

ND Not detected at or above the MOL.

MOL Method Detection Limit

1710 Dougias Orive North C Minneapolis, MN 55422 C Phone (612) 544-5543
an equal opportunity empioyer




Offices:

m ¢ REPORT OF LABORATORY ANALYSIS Minneapolis. Minnesota
Tampa, Flonda
Coralville, lowa
OrOTOr les' nC Novato, Califv(;mxa
Page No. 1 ///‘ Y/ .
10/11/88 S0
USATHAMA - TCAAP - QUART. o "ECT
SITE: SW029 DATE .
LOT METHOD DILUTION ANALYSIS
ANALYTE BOOLEAN  RESOLT UNITS NUMBER NUMBER FACTOR DATE
HARD 290 MG/L ARK 99 1 09/13/88
AS LT 6.01 UG/L A0Z sD08 1 09,/21/88
BA 33.3 UG/L APL SD08 1 09/17 /88
CD LT 0.370 UG/L APV SDOS 1 09/06 /83
CR LT 2.50 UG/L AQC SDOS 1 09/17 /88 |
NI LT 5.32 UG/L AQJ SD08 1 09,/13/88 !
PB LT 1.26 UG/L AQQ SD08 1 09/07 /88 i
CRHEX LT 5.18 UG/L ARL spas 1 08,/30,/88 '
1.00 UG/L AOK UG03 1 09,08 /88
1.00 uG/L AOK 0G03 1 09,/08/88
11DCE LT 1.00 UG/L AOK UG03 1 09,/08 /88
12DCE LT 0.500 UG/L AOK 0G03 1 09,/08 /88
12DCLE LT 0.500 UG/L AOK 0G03 1 09/08/88
12DCLP LT 1.00 UG/L AOK UG03 1 09 /08 /88
C2H3CL LT 1.90 UG/L AOK UG03 1 09,08 /88
CHCL3 LT 0.720 UG/L AOK UG03 1 09,08 /88
TCLEE LT 1.00 UG/L AOK UG03 1 09,08 /88
1 09 /08 /88

TRCLE LT 0.500 UG/L AOK UG03

1710 Douglas Drive North C Minneapolis, MN 554223 Phone (612) 544-5543
an equal opportunity emplioyer

I
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1710 Douglas Orive North C Minneapolis, MN 55422 = Phone (§12) 544.5543
’ : an equal opportumty employer

l Qffices:
Q(‘ REPORT OF LABORATORY ANALYSIS Minneapalis. Minnesota
b . Eampa. Flonda
~— qaraiwiile, |
a OFCITOFIGS. nc Novato. Caﬁfv;?ma
‘ Page No. 1
10/11/88
USATHAMA - TCAAP - QUARTER 19 MONITORING PROJECT
‘ SITE: SW030 DATE COLLECTED: 08,/29/88
‘ LOT METHOD DILUTION ANALYSIS
‘ ANALYTE BOOLEAN  RESULT UNITS NOMBER NOUMBER FACTOR DATE
HARD 310 MG/L ARK 99 1 09/13/88
‘ ZN LT 25.0 UG/L ARF SC04 1 09/09 /88
| AS LT 6.01 UG/L AOZ SD08 1 09/21,/88
BA 155 UG/L APM SDO8 1 09/17 /88
‘ CD LT 0.370 UG/L APV SD08 1 09,06 /88
CR LT 2.50 UG/L AQC SD083 1 09/17/88
NI LT 5.32 UG/L AQJ SDO8 1 09/13/883
PB LT 1.26 UG/L AQQ SDO8 1 09,07 /88
i CRHEX LT 5.18 UG/L ARL SDO8 1 08/30/88
111TCE LT 1.00 UG/L AOK 0G03 1 09 /08 /88
112TCE LT 1.00 UG/L AOK UG03 1 09,08 /88
11DCE LT 1.00° UG/L AOK UG03 1 09/08 /88
12DCE LT 0.500 UG/L AOK 0G03 1 09,08 /88
; 12DCLE LT 0.500 UG/L AOK 0G03 1 09,08 /88
12DCLP LT 1.00 UG/L AOK 0G03 1 09 /08 /88
C2H3CL LT 1.90 UG/L AOK UG03 1 09,08 /88
. CHCL3 LT 0.720 UG/L AOK UG03 1 09,08 /88
‘]~ TCLEE © LT : 1.00  .UOG/L AOK  UGO3 1 09,08 /88 v
- TRCLE LT . 0.500  UG/L - AOK 0G03 1 09,/08/88.




Offices:
Minneapolis. Minnesota
Tampa. Flonga
Coralville, lowa
Novato, California

REPORT OF LABORATORY ANALYSIS
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laboratories, nc

Page No. 1
10/11/88
USATHAMA - TCAAP - QUARTER 19 MONITORING PROJECT
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SITE: SW031 DATE COLLECTED: 08/29/88

LOT METHOD DILUTION ANALYSIS
ANALYTE BOOLEAN  RESOULT UNITS NUMBER NUMBER FACTOR DATE
ALPHAG ND 1.00 PC/L ARC 99 1 10/06/88
BETAG 2.70 PC/L ARC 99 1 10/06/88
HARD 310 HMG/L ARK 99 1 09/13/88
HG LT 0.740 UG/L AQU SBO7 1 09 /09 /88
ZN LT 25.0 UG/L ARF SCO04 1 09/09/88
AS LT 6.01 0G/L AOZ sD08 1 09/21/88
BA 120 UG/L APM SDO8 1 09/17/88
CD LT 0.370 UG/L APV sSDa8 1 09 /06 /88
CR LT 2.50 0G/L AQC SD08 1 09/17/88
NI LT 5.32 UG/L AQJ sDo08 1 09/13/88
PB LT 1.26 0G/L AQQ SD08 1 08/07 /88
CRHEX LT 5.18 UG/L ARL SD08 1 08/30/88
CYN LT 8.17 0G/L AQZ TYO3 1 09 /06 /88
111TCE LT 1.00 UG/L AQCK UG03 1 09 /07 /88
'112TCE LT . 1.00 UG/L  AOCK UG03 1 09/07/88

- 11DCE LT - -1.00  OG/L AOK - UGO3 -1 09/07/88

12DCE LT 0.500 UG/L AOK  UGO3 1 09,07/88
12DCLE LT 0.500 0G/L AOK UGo3 1 09,/07 /88
12DCLP LT 1.00 UG/L AOK 0GO03 1 09 /07 /88
C2H3CL LT 1.90 UG/L AOK 0G03 1 09 /07 /88
CHCL3 LT 0.720 0G/L AOK UGO03 1 09,07 /88
TCLEE LT 1.00 0G/L AOK 0GO03 1 09/07/88
TRCLE LT 0.500 UG/L AOK 0GO03 1 09/07/88

1710 Douglas Drive North C Minneapolis. MN 55422 = Phone (612) 544.5543
an equal opportunity empioyer




: Offices:
ce REPORT OF LABORATORY ANALYSIS Minneapoiis, Minnesota
) Tampa, Flonda
laboratories, e e o o

Page No. 1
10/26 /88
USATHAMA - TCAAP - QUARTER 19 MONITORING PROJECT

LOT METHOD DILUTION ANALYSIS

i SITE: SW032 DATE COLLECTED: 08,/29/88

ANALYTE BOOLEAN  RESULT UNITS NUMBER NUMBER FACTOR DATE
ALPHAG ' 14.0  PC/L  ARC 99 1 10,06 /88
BETAG 110 PC/L ARC 99 1 10/06 /88
CO60 ND 5.20 PC/L ARC 99 1 10,06 /88
CS134 ND 5.20 PC/L ARC 99 1 10,06 /38
CS137 ND 4.60 PC/L ARC 99 1 10 /06 /33
MN5 4 ND 4.00 PC/L ARC 99 1 10,06 /38
U234 0.300 PC/L ARC 99 1 10,06 /83
U238 0.110 PC /L ARC 99 1 10,06 /88
‘ HARD 59 MG/L ARK 99 1 09/13/88
HG LT 0.740 UG/L AQU SBO7 1 09 /09 /88
N LT 25.0 UG/L ARF SC04 1 09 /09 /88
AS LT 6.01 UG/L AO0Z SD08 1 09/21/88
BA 172 UG/L APM SD08 1 09/17 /88
CD LT ~0.370 UG/L APV SD08 1 09 /06 /88
CR LT 2.50 UG/L AQC SD08 1 09/17/88
NI LT 5.32 UG/L AQJ SD08 1 09/13/88
. PB 3.83 UG/L AQQ SD08 1 09 /07 /88
J  CRHEX = LT 5.18  UG/L . ARL  SDO8 1 08/30/88
CYN LT 8.17 UG/L  AQZ TY03 1 09,/06/88
- 111TCE LT 1.00 UG/L AOK 0G03 1 09,08 /88
© 112TCE LT 1.00  UG/L AOK UGo3 1 09 /08 /88
'11DCE LT 1.00 UG/L AOK UG03 1 09 /08 /88
12DCE LT . 0.500 UG/L  AOK 0G03 1 09 /08 /88
12DCLE LT 0.500 UG/L AOK UG03 1 09 /08 /88
12DCLP LT 1.00 UG/L AOK UG03 1 09,08 /88
C2H3CL LT 1.90 UG/L AOK UG03 1 09 /08 /88
CHCL3 LT 0.720 UG/L AOK UG03 1 09,08 /88
TCLEE LT 1.00 UG/L AOK UGo3 1 09,08 /88
TRCLE LT 0.500 UG/L AOK 0G03 1 09,08 /88
1710 Douglas Drive North C Minneapolis, MN 55422 3 Phone (612) 544-5543
an equal opportumity employer '
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?ﬁ(c REPORT OF LABORATORY ANALYSIS Minneapolis. Minnesota
Tampa, Flornida
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OrC]TO”eS- nC Novato, California

Page No. 1
10/11/88
USATHAMA - TCAAP - QUARTER 19 MONITORING PROJECT

SITE: SW035 DATE COLLECTED: 08,/29/88

LOT METHOD DILUTION ANALYSIS
ANALYTE BOOLEAN  RESULT ONITS NUMBER NOUMBER FACTOR DATE
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99 1 09/13/88
HG LT 0.740  UG/L  AQU SBO7 1 09,09 /88
AS LT 6.01  UG/L  AOZ SDO08 1 09,/21/88
BA 30.6  UG/L  APM SDO8 1 09/17 /38
cD LT 0.370  UG/L APV SDO8 1 09,06 /88
CR LT 2.50  UG/L  AQC SDO8 1 09/17 /88
NI LT 5.32  UG/L  AQJ SDOS3 1 09/13/88
PB LT 1.26  UG/L  AQQ SDO8 1 09,07 /38
CRHEX LT 5.18  UG/L  ARL SD08 1 08/30/88
111TCE LT 1.00 OG/L  AOK UGOS3 1 09,08 /38
112TCE LT 1.00 UG/L  AOK UGO3 1 09,/08 /88
11DCE LT 1.00 UG/L  AOK UGO3 1 09 /08 /88
12DCE LT 0.500  UG/L  AOK UGO03 1 09,/08 /88
12DCLE LT 0.500 UG/L  AOK UGO3 1 09 /08 /38
12DCLP LT 1.00  UG/L  AOK UG03 1 09 /08 /88
C2H3CL LT | 1.90 UG/L  AOK UGO03 1 09/08 /88
CHCL3 LT 0.720  UG/L  AOK UGO03 1 09 /08 /88
TCLEE LT 1.00 UG/L  AOK UG03 1 09 /08 /88

. TRCLE- - LT - 0.500 UG/L  AOK . UGO3 1 09/08/88 .

1710 Douglas Drive North C Minneapolis, MN §5422 = Phone (612) 544.5543
an equal opportunity employer
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Page No. 1
10/11/88

[ USATHAMA - TCAAP - QUARTER 19 MONITORING PROJECT

SITE: SW059 DATE COLLECTED: 08,/23/88

, LOT METHOD DILUTION ANALYSIS
ANALYTE BOOLEAN RESULT UONITS NUMBER NUMBER FACTOR DATE
HARD 290 MG/L ARK 99 1 09/13/88
ZN LT 25.0 0G/L ARF 5C04 1 09,/03/38
AS LT 6.01 UG/L AOZ SD08 1 09/21/88
BA 140 UG/L APM SD08 2 09/17 /88
CD LT 0.370 UG/L APV SD08 1 09,/06/88
CR LT 2.50 UG/L AQC SD0S8 1 09/17/88
NI LT 5.32 UG/L AQJ SD03 1 09/13/83
PB LT 1.26 UG/L AQQ SD0o8 1 09,07 /88
CRHEX LT 5.18 0G/L ARL SDa8 1 08/30/88
111TCE LT 1.00 0G/L AOQK UG03 1 09,/08 /88
112TCE LT 1.00 UG/L AOK UG03 1 09/08 /88
11DCE LT 1.00 0G/L AOK gGo3 1 09,/08 /88
12DCE 5.086 UG/L AOK UGo3 1 09 ,/08 /88
12DCLE LT 0.500 UG/L AQK UG03 1 09/08 /88
12DCLP LT 1.00 UG/L AOK 0G03 1 08/08 /88
C2H3CL LT 1.90 UG/L AQOK UGo3 1 09 /08 /88
CHCL3 LT 0.720 UG/L AOK 0G03 1 09,/08/88

. TCLEE LT 1.00 U0G/L AOK 0G03 1 09/08 /88
“TRCLE - ' : 11.9 UG/L AQK U0GO03 1 .-09,/08/88 -

1710 Douglas Orive North C Minneapolis, MN 55422 = Phone (612) 544-5543
an equal opportunity empioyer
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ALPHAG
BETAG

HARD
HG

CRHEX

111TCE
112TCE
11DCE
12DCE .
12DCLE
12DCLP
C2H3CL
CHCL3
TCLEE
TRCLE

REPORT OF LABORATORY ANALYSIS
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Offices:

Minneapolis. Minnesota

Tampa. Fionda
Coralville, lowa
Novato, Califorma

USATHAMA - TCAAP - QUARTER 19 MONITORING PROJECT

SITE: SW062
LOT
BOOLEAN  RESULT ONITS NUMBER
1.00 PC/L ARC
2.10 PC/L ARC

0.740  UG/L  AQU
25.0  UG/L  ARF
6.01  UG/L  AOZ
51.5 UG/L  APM

0.370  UG/L APV
2.50 UG/L  AQC
5.32  UG/L  AQJ
1.26  UG/L  AQQ
5.18  UG/L  ARL
1.00  UG/L  AOK
1.00  UG/L  AOK
1.00 UG/L  AOK

0.500 UG/L = AOK

0.500  0UG/L . AOK
1.00  UG/L  AOK
1.90 UG/L  AOK

0.720 UG/L  AOK
1.00 UG/L  AOK

0.500 UG/L  AOK

1710 Douglas Drive North © Minneapolis, MN 55422 = Phone (612) 544-5543

an equal opportunity empioyer

DATE COLLECTED: 08/29/88

METHOD DILUTION ANALYSIS
NOUMBER FACTOR
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SBO7
SC04

SD08
SD08
SDO8
SDO8
SDO8
SD0O8

SD08
U0GO3

UG03
0G03

0UG03
. UG03
© UGO03

0G03
UGO03
UG03
UG03
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DATE

10/06/88
10/06/88

09/13/88"
09/09/88
09/08/88

09/21/88
09/17/88
09/06 /88
09/17/88
09/13/88
08/07 /88

08,/30/88

09/07/88
09/07 /88
09/07/88
09/07 /88

- 09/07 /88

09/07/88
08,07 /88
08/07/88
09,/07/88
09/07 /38
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REPORT OF LABORATORY ANALYSIS

Offices:

Minneapolis, Minnesota
Tampa, Fionda

Coralville, lowa
Novato. Caiifarmia

USATHAMA - TCAAP - QUARTER 20 MONITORING PROJECT

SITE: SW032
BOOLEAN RESOLT
ND 2.00

7.00

230

LT 0.740
LT 25.0
LT 6.01
97.4

0.388

LT 2.50
LT 5.32
LT 1.26
LT 5.18
LT 8.17
LT 1.00
LT 1.00
LT 1.00
‘LT- 0.500
LT 0.500
LT 1.00
LT 1.90
LT -0.720
LT 1.00
0.849

DATE COLLECTED:

LOT
UNITS NUMBER

P
-y - - - = — -

AZX
BAG
BAH

BAJ
BAJ
BAJ
" BAJ
BAJ
BAJ
BAJ
BAJ
BAJ
BAJ

- 0G03

11/22/88

METHOD DILUTION ANALYSIS

NUMBER FACTOR

- - - - D Wy - - - -
T r ammeme: wmeamew e -

SBO7 1
SC04 1

SD08
SDO8
SD08
SDO8
SDO8
SD08

Pt b b b et s

—

SY01

[

TYO03

UG03
UG03
UG03

0GO03
0G03
0G03
UGo3
UGO03
UG03

$b b peb b b b b b ek b

1710 Douglas Drive North G Minneapolis, MN 55422 a Phone (61 2) 544.5543

an equal opportumty empioyer

DATE

12/21/88
12/21/88

12/05/88
12/22 /88
11/23/88
12/12/88
12/19/88
12,08 /88
11/28 /88
12/14/88
11/29/88
11/23/88
12,05/88

12/04/88
12/04 /88

12/04/88
12/04/88

12,04 /88
12/04/88
12/04 /88
12/04 /88
12/04/88
12/04/88




Oftices:

c REPORT OF LABORATORY ANALYSIS Minneapotis. Minnesota

Tampa,. Flonda

| : Coraiwile, |
laboratories, e e e 2
Page No. 1
01,09 /89
USATHAMA - TCAAP - QUARTER 20 MONITORING PROJECT
SITE: SWO62 DATE COLLECTED: 11,/22/88
LOT  METHOD DILUTION ANALYSIS
ANALYTE BOOLEAN  RESULT UNITS NUMBER NUMBER FACTOR  DATE
ALPHAG ND - 2.00 pC/L BAD 99 1 12/21/88
BETAG 7.00 pC/L BAD 99 1 12/21/88
HARD 530 ng/L  BAF 00 1 12 /05 /88
HG LT 0.740 ug/L BAQ SBO7 1 12/22 /88
ZN 28. 1 ug/L BAE SC04 1 11/23/88
AS LT 6.01 ug/L  AZN SDO8 1 12/12/88
BA 82.6 ug/L  AZQ SD08 1 12/19/88
cD LT 0.370 ug/L  AZR SD08 1 12/08 /88
CR LT 2.50 ug/L  AZT SD08 1 11/28/88
NI 5.66 ug/L  AZV SD08 1 12/14/88
PB LT 1.26 ug/L AZX SDO8 1 11/29/88
CRHEX LT 5.18 ug/L BAG SYO1 1 11/23/88
111TCE LT 1.00 ug/L BAJ UGO3 1 12/04 /88
112TCE LT 1.00 ug/L BAJ UGO3 1 12/04 /88
11DCE LT 1.00 ug/L BAJ UG03 1 12/04 /88
12DCE LT 0.500 ug/L BAJ UG03 1 12/04/88
12DCLE . LT 0.500 ug/L BAJ  UGO3 1 12/04 /88
12DCLP - LT . 1.00  ug/L BAJ  UGO3 1 12/04/88
C2H3CL LT 1.90 ug/L BAJ UG03 1 12/04 /88
CHCL3 LT 0.720 ug/L BAJ UG03 1 12704 /88
TCLEE LT 1.00 ug/L BAJ UG03 1 12/04 /88
TRCLE LT . . 0.500 ug/L BAJ 0G03 1 12/04 /88

1710 Douglas Drive North C Minneapolis, MN 55422 2 Phone (612) 544-5543
an equal opportunity employer




Otfices:

Q(c REPORT OF LABORATORY ANALYSIS Minneapolis. Minnesota

Tampa. Flonda
Coraliville, lowa

lCIDOFOTOHGS. NC Novato, California
Page No. 1
01,/08/89

USATHAMA - TCAAP - QUARTER 20 MONITORING PROJECT

SITE: SWO033 DATE COLLECTED: 11,/22/88

LOT METHOD DILOTION ANALYS IS

ANALYTE BOOLEAN  RESULT ONITS NUMBER NOUMBER FACTOR DATE
ALPHAG ND 2.00 pC/L BAD 99 1 12/21/88
BETAG 14.0 pC/L BAD 99 1 12/21/88
HARD 460 mg/L BAF 00 1 12 /05 /88
HG LT 0.740 ug/L BAQ SBO7 1 12/22 /88
AS LT 6.01 ug/L AZN SD08 1 12/12/88
BA 38.3 ug/L AZQ SD08 1 12/19/88
CD LT 0.370 ug/L AZR SD08 1 12,08 /88
CR LT 2.50 ug/L AZT SD08 1 11/28/88
NI LT 5.32 ug/L AV SD08 1 12/14/88
PB LT 1.26 ug/L AZX SD08 1 11/29/88
CRHEX LT 5.18 ug/L BAG SYO1 1 11/23/88
1.00 ug/L BAJ UG03 1 12/04 /88
112TCE LT 1.00 ug/L BAJ UG03 1 12 /04 /88
11DCE LT 1.00 ug/L BAJ UG03 1 12/04 /88
12DCE LT 0.500 ug/L BAJ 0G03 1 12,04 /88
12DCLE LT 0.500 ug/L BAJ UGo3 1 12/04 /88
12DCLP LT 1.00 ug/L BAJ UGO03 1 12/04 /88
- C2H3CL. LT ~ 1.90 . ug/L BAJ UG03 1 12,704 /88 .
CHCL3 LT = 0.720 ug/L BAJ ~ UGO3 1 12/04/88
TCLEE LT 1.00 ug/L BAJ UG03 1 12,04 /88
TRCLE LT 0.500 ug/L BAJ UG03 1 12/04 /88

1710 Douglas Orive North C Minneapolis, MN 55422 S Phone (612) 544-5543
an equal opportunity employer
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l Oftices:
ﬂ(¢ REPORT OF LABORATORY ANALYSIS Minneapolis. Minnesota
Tampa. Fionda
i COOratOrEs, re Novalo. Cantornia
Page No. 1
01/09/89
USATHAMA - TCAAP - QUARTER 20 MONITORING PROJECT
i SITE: SW035 / SW035 DUPLICATE DATE COLLECTED: 11,/22/88
LOT METHOD DILUTION ANALYSIS
ANALYTE BOOLEAN RESULT ONITS NUMBER NUMBER FACTOR DATE
‘ HARD 150 mg/L BAF go 1 12/05/88
HARD 130 mg/L BAF 00 1 12,/05/88
‘ HG LT 0.740 ug/L BAQ SBO7 1 12/22 /88
HG LT 0.740 ug/L BAQ SBO7 1 12/22 /88
AS LT 6.01 ug/L AZO SDO8 1 12/01/88
AS LT 6.01 ug/L AZO SDos8 1 12/01/88
BA 68.0 ug/L BAK SDO8 1 12/16 /88
BA 56.4 ug/L BAK SDa8 1 12/16 /88
CD 0. 449 ug/L AZR sSD08 1 12/08 /88
CD LT 0.370 ug/L AZR SD@8 1 12,08 /88
. CR LT 2.50 ug/L AZT SDO8 1 11/28/88
CR LT 2.50 ug/L AZT SDO8s 1 11/28 /88
NI LT 5.32 ug/L AZV sD0s8 1 12/14 /88
NI LT 5.32 ug/L AZV SDos8 1 12/14/88
PB LT 1.26 ug/L AZY SD08 1 12/14/88
PB LT 1.26 ug/L AZY sDos8 1 12/14 /88
CRHEX LT 5.18 ug/L BAG SYO1 1 11/23/88
CRHEX LT 5.18 ug/L BAG SYO1 1 11/23/88
“111TCE LT 1.00. - ~ug/L BAJ - UGO3 1 12/04 /88
111TCE LT 1.00 ug/L  BAJ U0GO3 1 - 12/04 /88
112TCE LT 1.00 ug/L BAJ 0G03 1 12/04 /88
112TCE LT 1.00 ug/L BAJ 0GO03 1 12/04 /88
11DCE LT 1.00 ug/L BAJ 0G03 1 12/04 /88
11DCE . LT - 1.00 ug/L BAJ 0GO03 1 12/04 /88
12DCE LT 0.500 ug/L BAJ 0G0o3 1 12/04 /88
12DCE LT 0.500 ug/L BAJ 0G03 1 12,04 /88
12DCLE LT 0.500 ug/L BAJ 0G03 1 12/04 /88
12DCLE LT 0.500 ug/L BAJ 0G03 1 12/04 /88
12DCLP LT 1.00 ug/L BAJ 0G03 1 12/04 /88
12DCLP LT 1.00 ug/L BAJ 0GO03 1 12/04/88
C2H3CL LT 1.90 ug/L BAJ 0G03 1 12/04 /88
C2H3CL LT 1.90 ug/L BAJ 0G03 1 12,/04 /88
CHCL3 LT 0.720 ug/L BAJ U0GO3 1 12/04 /88
CHCL3 LT 0.720 ug/L BAJ 0G03 1 12,04 /88
TCLEE LT 1.00 ug/L BAJ 0G03 1 12/04 /88
TCLEE LT 1.00 ug/L BAJ UGa3 1 12/04 /88
TRCLE LT 0.500 ug/L BAJ 0G03 1 12/04 /88
TRCLE LT 0.500 ug/L BAJ 0G03 1 12/04 /88
‘ 1710 Douglas Drive North C Minneapolis, MN 55422 G Phane (612) 544-5543
l an equal opportunity employer
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CRHEX

111TCE
112TCE
11DCE
12DCE
12DCLE
12DCLP
C2H3CL
CHCL3
TCLEE
TRCLE

REPORT OF LABORATORY ANALYSIS

1

QOttices:
Minneapolis. Minnesota
Tampa. Florda
Coraiville, lowa
Novato. Calitormia

USATHAMA - TCAAP - QUARTER 20 MONITORING PROJECT
DATE COLLECTED: 11,/22/88

SITE: SW034

BOOLEAN  RESULT

- > - - - - - > - - o
e e wm wD n—n - " w w— -—

6.01
57.1
0.370

.00
.00
.00
0.500
0.500
1.00
1.90
0.720
1.00

-

1 0.500

- - - -
gy

LOT
NUMBER

et
gy

AZT
AZV
AZX

BAG

BAJ
BAJ
BAJ
BAJ
BAJ
BAJ
BAJ
BAJ
BAJ

'BAJ

METHOD DILUTION ANALYSIS
NUMBER FACTOR DATE

- - D D P - > P D D -
E e Em m e S e o er w wne w —— w —- ——

00 1 12/05/88
SC04 1 11/23/88
SD08 1 12/12/88
SDQO8 1 12/16/88
SDO8 1 12/08 /88
SDO8 1 11/28/88
SDO08 1 12/14/88
SD0s8 1 11/29/88
SYO1 1 11/23/88
0GQ3 1 12/04/88
0GO03 1 12/04/88
0G03 1 12/04 /88
UG03 1 12/04/88 .
0GO03 1 12/04 /88
UGO03 1 12/04/88
0G03 1 12/04 /88
U0G03 1 12/04 /88
UG0O3 1 12/04 /88
1

| 12/04/88

1710 Douglas Drive North O Minneapolis, MN 55422 2 Phone (612) 544.5543
an equal opportunity empioyer




Oftices:

Q(‘ REPORT OF LABORATORY ANALYSIS Minneapolis. Minnesota
) Tampa. Floriaa
~ Coralville. lowa
IObOr GTO”@S; nC Navato, Caiiforma
Page No. 1
01,/09/88
USATHAMA -~ TCAAP - QUARTER 20 MONITORING PROJECT
SITE: SW056 / SW056 DUPLICATE DATE COLLECTED: 11/22/88
LOT METHOD DILUTION ANALYSIS
ANALYTE BOOLEAN RESULT UNITS NUMBER NUMBER FACTOR DATE
HARD ’ 1100 ng/L BAF 00 1 12,/05/88
AS LT 6.01 ug/L AZO sDOs8 1 12/01/88
BA 160 ug/L AZQ SD0s 2 12/19/88
CD 0.658 ug/L AZR SDOs8 1 12,08 /88
CR LT 2.50 ug/L AZT SD08 1 11/28 /88
NI LT 5.32 ug/L AZV sDho8 1 12/14/88
PB LT 1.26 ug/L AZY sD08 1 12/14 /88
CRHEX LT 5.18 ug/L BAG SYO1L 1 11/23/88
111TCE LT 1.00 ug/L BAJ UGa3 1 12/04 /88
111TCE LT 1.00 ug/L BAJ 0G03 1 12/04 /88
112TCE LT 1.00 ug/L BAJ UGO03 1 12,/04/88
112TCE LT 1.00 ug/L BAJ UG03 1 12/04 /88
11DCE LT 1.00 ug/L BAJ UG03 1 12,/04 /88
11DCE LT 1.00 ug/L BAJ 0Go3 1 12/04 /88
12DCE LT 0.500 ug/L BAJ 0GO03 1 12/04 /88
12DCE LT 0.500 ug/L BAJ UGO03 1 12/04 /88
12DCLE LT 0.500 ug/L BAJ 0GO03 1 12/04 /88
12DCLE LT 0.500 ug/L BAJ 0G03 1 12/04 /88
12DCLP LT 1.00 ug/L BAJ 0GO03 1 12/04 /88
'12DCLP LT : '1.00- ug/L BAJ  U0GO3 1 12,/04 /88
C2H3CL - - LT 1.90 - ‘ug/L. BAJ - 0GO3 1 12/04 /88
C2H3CL LT 1.90 ug/L BAJ 0GO03 1 12/04 /88
CHCL3 LT 0.720 ug/L BAJ 0GO03 1 12/04 /88
CHCL3 LT 0.720 ug/L BAJ 0GO03 1 12,/04 /88
TCLEE - LT - 71.00 ug/L BAJ UG03 1 12,04 /88
TCLEE LT 1.00 ug/L BAJ UGO03 1 12/04 /88
TRCLE LT 0.500 ug/L BAJ UGO03 1 12/04 /88
TRCLE LT 0.500 ug/L BAJ 0Go3 1 12/04 /88

1710 Douglas Drive North C Minneapolis, MN 55422 2 Phone (612) 544-5543
an equal opporturity employer
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REPORT OF LABORATORY ANALYSIS

1

Offices:
Minneapolis, Minnesota
Tampa. Fiorada
Coraivilie, lowa
Novato. California

USATHAMA - TCAAP - QUARTER 20 MONITORING PROJECT

SITE: SW052

BOOLEAN RESULT

- ——— . - wn R - o — .
- e e A e ey e wt —n = - - -

o
o
o

0.500
0.500
1.00
1.90
0.720
1.00
0.500

DATE COLLECTED: 11/22/88

LOT
ONITS NUMBER

- - - — -
e mam e em -

ug/L AZY
ug/L BAG

ug/L BAJ
ug/L BAJ
ug/L BAJ
ug/L BAJ
ug/L BAJ
ug/L BAJ
ug/L BAJ
ug/L BAJ
ug/L BAJ
. ug/L . BAJ

METHOD DILUTION ANALYSIS
NUMBER FACTOR DATE

- - W D P WD - - N R e wm -
P Em e o e = =

00 1 12/05 /88
SB07 1 12/22/88
SD08 1 12/01/88
SD08 2 12/19/88
SD08 1 12/13/88
SD08 1 12/07 /88
SD08 1 12/14/88
SD08 1 12/14/88
SY01 1 11/23/88
UG03 1 12/04 /88
UGO3 1 12/04 /88
UG03 1 12/04 /88
UGO3 1 12/04/88
0GO3 1 12/04/88
0G03 1 12/04/88
UGO3 1 12/04/88
UG03 1 12/04 /88
UG03 1 12/04/88
UG03 1

12/04/88

1710 Douglas Drive North C Minneapolis, MN 55422 2 Phone (612) 544.5543

an equal opportumty empioyer




Qffices:
(c REPORT OF LABORATORY ANALYSIS Minneapoiis. Minnesota
Tampa, Florda
| . C e,
lcboratories. e e, o
Page No. 1
01,/09/89

USATHAMA - TCAAP - QUARTER 20 MONITORING PROJECT
SITE: SWO029 DATE COLLECTED: 11,/22/88

LOT  METHOD DILUTION ANALYSIS

ANALYTE BOOLEAN RESULT UNITS NUMBER NUMBER FACTOR DATE

HARD ) 3400 mg/L BAF 00 1 12/05/88
AS LT 6.01 ug/L AZO SD08 1 12/01/88
BA 420 ug/L AZQ SD0O8 10 12/19/88
CD LT 0.370 ug/L AZS SD08 1 12/13/88
CR 5.17 ug/L AZU SD08 1 12,07 /88
NI LT 5.32 ug/L AZW sDO8 1 12/14/88
PB LT 1.26 ug/L AZY SD08 1 12/14/88
CRHEX LT 5.18 ug/L BAG SYO1 1 11/23/88
111TCE LT 1.00 ug/L BAJ 0GO3 1 12/04 /88
112TCE LT 1.00 ug/L BAJ 0G03 1 12/04/88
11DCE LT 1.00 ug/L BAJ 0G03 1 12/04 /88
12DCE LT 0.500 ug/L BAJ UGO03 1 12/04 /88
12DCLE LT 0.500 ug/L BAJ 0G03 1 12,/04 /88
12DCLP LT 1.00 ug/L BAJ 0G03 1 12/04 /88
C2H3CL LT 1.90 ug/L BAJ 0G03 1 12,/04 /88
CHCL3 LT 0.720 ug/L BAJ 0GO03 1 12/04 /88
TCLEE LT 1.00 ug/L BAJ UGo3 1 12/04 /88
TRCLE LT 0.500 ug/L BAJ U0G03 1 12/04 /88

1710 Douglas Drive North G Minneapolis, MN 55422 = Phone (612) 544-5543
an equal opportunity employer
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Offices:

mc REPORT OF LABORATORY ANALYSIS Minneapolis. Minnesota

Tampa. Fionda
Coraiviile, lowa

laboratories, ne o o
Page No. 1
01,/09/89

USATHAMA - TCAAP - QUARTER 20 MONITORING PROJECT
SITE: SWO031 DATE COLLECTED: 11,/22/88

LOT METHOD DILUTION ANALYSIS

ANALYTE BOOLEAN  RESOULT UNITS NUMBER NUMBER FACTOR  DATE
ALPHAG ND 2.00  pC/L BAD 99 1 12/21/88
BETAG 7.00  pC/L BAD 99 1 12/21/88
HARD 240  mg/L BAF 00 1 12 /05 /88
HG LT 0.740 ug/L BAQ SBO7 1 12 /22 /88
ZN LT 25.0  ug/L BAE SC04 1 11/23 /88
AS LT 6.01  ug/L AZ0 SDO8 1 12/01/88
BA 92.0  ug/L BAK SDO8 1 12/16 /88
CD LT 0.370  ug/L AZS SDO8 1 12/13 /88
CR LT 2.50  ug/L AZU SDO08 1 12/07 /88
NI LT 5.32 ug/L AZW SDO8 1 12/14/88
PB LT 1.26  ug/L AZY SDO08 1 12/14/88
CRHEX LT 5.18  ug/L BAG SYO01 1 11,23 /88
CYN LT 8.17 ug/L BAH TY03 1 12/05 /88
111TCE LT 1.00  ug/L BAL UG03 1 12 /05 /88
112TCE LT 1.00  ug/L BAL 0G03 1 12 /05 /88
11DCE - LT = = 1.00 - ugsL BAL..  0G0O3 - 1 12/05/88
12DCE 1.57 - ug/L BAL UGo3. . 1 12/05/88
12DCLE LT 0.500  ug/L BAL UG03 1 12 /05 /88
12DCLP LT 1.00  ug/L BAL UG03 1 12 /05 /88
C2H3CL LT 1.90  ug/L BAL UG03 1 12705 /88
CHCL3 LT - 0.720  ug/L BAL UGO03 1 12 /05 /88
TCLEE LT " 1.00  ug/L BAL UG03 1 12 /05 /88
TRCLE LT 0.500 ug/L BAL UG03 1 12 /05 /88

1710 Douglas Drive North C Minneapalis, MN 55422 1 Phone (612) 544-5543
’ an equal opporturily employer




QOffices:
Qce REPORT OF LABORATORY ANALYSIS ineapolis, Minnesora

Tampa, Fiongda

. Coralwile, |
ICIbOFC]TOF ]@S. inC Novato, Caﬁt‘g?ma
Page No. 1
01,09 /89

USATHAMA - TCAAP - QUARTER 20 MONITORING PROJECT

SITE: SWO59 DATE COLLECTED: 11,/22/88
LOT  METHOD DILUTION ANALYSIS

ANALYTE  BOOLEAN  RESULT UNITS NUMBER NOMBER FACTOR  DATE
HARD ' 290  mg/L BAF 00 1 12 /05 /38
ZN LT 25.0  ug/L BAE SC04 1 11/23 /88
AS LT 6.01  ug/L AZO SDO8 1 12701 /88
BA 156  ug/L BAK SDO8 1 12716 /88
cD LT 0.370  ug/L AZS SDOS 1 12 /13 /88
CR 4.14  ug/L AZ0 $DO8 1 12 /07 /88
NI LT 5.32  ug/L AZW SDO8 1 12714 /88
PB LT 1.26  ug/L AZY SDO8 1 12714 /88
CRHEX LT 5.18  ug/L BAG SYO1 1 11/23 /88
111TCE LT 1.00  ug/L BAJ UG03 1 12/04 /88
112TCE LT 1.00  ug/L BAJ UG03 1 12/04 /88
11DCE LT 1.00. ug/L BAJ UG03 1 12 /04 /88
12DCE LT 0.500  ug/L BAJ UG03 1 12/04 /88
12DCLE LT 0.500 ug/L BAJ UG03 1 12/04 /88
12DCLP LT 1.00 ug/L BAJ UG03 1 12 /04 /88
C2H3CL LT 1.0  ug/L BAJ 0G03 1 12/04 /88
CHCL3 LT 0.720  ug/L BAJ UG03 1 12/04 /88
'TCLEE LT 1.00  ug/L BAJ UG03 1 12 /04 /88
TRCLE . .~ 1.13  ug/L BAJ  UGO3 1 12/04/88

1710 Dougias Drive North G Minneapolis, MN 55422 3 Phone (612) 544-5543
an equal opportunity employer
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CRHEX

111TCE
112TCE
11DCE
12DCE
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REPORT OF LABQORATORY ANALYSIS

1

Otfices:
Minneapoiis. Minnesota
Tampa, Fionda
Coralville, lowa
Novato. Califorria

USATHAMA - TCAAP - QUARTER 20 MONITORING PROJECT

SITE: SW030

OLEAN  RESULT

-
o
o

0.500
0.500
1.00
1.90
0.720
1.00

. 1.54

DATE COLLECTED: 11/22/88

LOT
ONITS NUMBER

- - - - —— -
.o wm om = umen o -

AZY
BAG

BAL
BAL
BAL
BAL
BAL
BAL
BAL
BAL
BAL

BAL

METHOD DILUTION ANALYSIS
NUMBER FACTOR DATE

- - D " D > D > wn WY, -
oo I R R

00 1 12/05/88
S5C04 1 11/23/88
SD08 1 12/01/88
SDO38 2 12/19/88
SD08 1 12/13/88
SD0O8 1 12/07/88
SDO8 1 12/14/88
SD08 1 12/14/88
SYO1 1 11/23/88
0G03 1 12/05/88
UGO3 1 12/05/88
UG03 1 12/05/88
0GO03 1 12/05/88
0G03 1 12/05/88
UGO03 1 12/05/88
0GO3 1 12/05/88
UGOo3 1 12/05/88
0G03 1 12/05/88
0Go3 1

12/05/88

1710 Douglas Drive North C Minneapolis, MN 55422 I Phone (612) 544-5543

an equal opportunity emplayer




