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FINAL PERMIT 

FOR 

UNITED STATES ARMY 
(MN7213820908) 

AND 

ALLIANT TECHSYSTEHS, INCORPORATED 
.' (HNDO00819268) 

AND 

FEDERAL CARTRIDGE COMPANY 
(HN7213820908) 

FOR A 

HAZARDOUS qASTE STORAGE AND TREATMENT FACILITY 

LOCATED AT 

TIlIN CITIES ARMY AMMUNITION PLANT 

GARDEN HILLS, MINNESOTA 

AUGUST 1991 

MINNESOTA POLLUTION CONTROL AGENCY 
520 LAP AYETrE ROAD 

ST. PAUL, MINNESOTA 55155 
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e STATE OF MINNESOTA 

POLLUTION CONTROL AGENCY 

HAZARDOUS ~ASTE STORAGE AND TREATMENT FACILITY PERMIT 

FOR 

UNITED STATES ARMY 
(l'f.N7213820908 ) 

AND 

ALLI_~ TECHSYSTEMS, INCORPORATED 
(MND000819268) 

FEDERAL CARTRIDGE COMPANY 

(MN7213820908) 
CO-PERMITTEES 

TWIN CITIES ft_~Y AMMUNITION PLANT 
ARDEN HILLS, MINNESOTA 

eln accordance w-ith the prov~s~ons of Minn. Stat. chs. 115 and 116, Minn. Rules 
pts. 7001.0010 - 7001.0730, and Minn. Rules pts. 7045.0100 - 7045.1380, a 
Hazardous ~aste Storage and Treatment Facility Permit (Permit) is hereby issued 
to the United State$ Army (U.S. Army), Alliant Techsystems, Incorporated 
(ATI) formerly Honeyvell, Incorporated (Honeyvell), and Federal Cartridge 
Company (FCC) located at the Tw-in Cities Army Ammunition Plant (TCAAP) in 
Arden Hills, Minnesota. Honeyvell's operations at the facility w-ere acquired by 
ATI on September 28, 1990. 

This Permi t has been prepared based upon the ·information provided by ATI's most 
recent permit application including revisions received through 
December 14, 1990, and FCC's permit application received on October 5, 1984. 
ATr's permit application is referenced throughout this Permit and as such, is an 

lintegral and enforceable part of this Permit. 

The U.S. Army is the. owner of the Resource Conservation and Recovery Act (RCRA) 
facility w-hich is defined to be the entire TCA!P described in Part I and 
delineated in Appendix I. ATI operates storage and treatment activities w-ithin 
certain buildings at the TC~~. FCC is in the process of closing a 
nonoperational site previously used for open burning/open detonation of 
explosives. ATI is a tenant on TCAAP allow-ed to conduct various operations. 
FCC is the prime operating contractor under contract w-ith the Army to conduct 
its respective operations. The Ar~y, ATI, and FCC are all Permittees on this 
?ermit and together they are refer=ed to as the Co-Permittees. Specific 
~o-Permittees as identified in each respective part of this permit shall be . 

eOintlY and severally liable for compliance w-ith the terms and conditions of 
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this Permit. Compliance by one of the Co-Permittees viII be considered • 
compliance by all of the other Co-Permittees to vhom the term'or condition 
applies. Other terms and conditions apply to those persons vho are included in 
the term or condition. Should one of the operators fail to comply vith a ter~ 
or condition of this per~it, the U.S. Army shall, vithin a responsible period of 
time, ensure that compliance is achieved. 

This Permit authorizes and requires the Co-Permittees to conduct the folloving 
activities at the TCAAP. ATI is authorized to conduct the folloving activities: 
1) store hazardous vastes in an indoor bulk vaste pile; 2) store hazardous 
vastes in ten (10) container storage areas; and 3) treat hazardous vastes in 
containers. FCC and the U.S. Army are required to close a former site used for 
open burning/open detonation of explosives. All three Co-Permittees are 
required to conduct corrective action on thirteen (13) identified Solid ~aste 
Management Units (SwMUs) at the TCAAP. The HPCA shall look first to specific 
Co-Permittees as set out in Parts IX and X for closure of Site F and corrective 
action on the swMUs. The Co-Permittees must at all times conduct their 
hazardous vaste management activ.ities at the TCP~.P in accordance vith the ter~s 
and conditions of this Permit and any other requirements imposed by lav. 

Under the terms and conditions of this permit, AT! is not responsible for any 
activities associated vith Site F.and FCC is not responsible for any of the 
on going storage and treatment activities being conducted by ATI. 

This Permit shall become effective on the date of issuance by the Minnesota 
Pollution Control Agency Hazardous ~aste Division Director. 

This Permit is effective until five years from date of issuance or until 
terminated, revoked, or modified by the MPCA, vhichever comes first. To obtain 
a reissued permit, the Co-Permittees shall request that the MPCA reviev and 
reissue the permit.' In accordance vith Minn. Rules pt. 7001.0040, subp. 3, an 
application for reissuance of this Permit must be submitted to the MPCA nQ later 
than 180 calendar. days prior to the expiration date of this Permit. 

DATE OF ISSUANCE: l\.ugnsr 26. 1991 ?~~ 
RICHARD A. SVP~~DA, P.E. 
DIRECTOR, HAZARDOUS YASTE DIVISION 

• 

• 



D. CERTIFICATION OF CLOSURE. 

~ ~hen closure is completed, ATI shall submit to the Commissioner a 
certification signed by ATI and an independent registered professional engineer 
that the facility has been closed in accordance ~ith the closure plan. 

PART IX. 

CLOSURE/POST CLOSURE OF SITE F BY FCC AND THE U.S. ARMY 

A. CLOSURE PLAN. 

FCC and the U.S. Army shall close the former open burning/open detonation 
area kno~n as Site F. To date the U.S. Army has submitted a Scope of ~ork Plan, 
a Plan of Investigation, and an on-site Remedial Investigation (RI) Report tha" 
is currently under revie~ by the MPCA. The Site F Closure Plan viII be 
developed based upon the Si te F portion of the RI ·Report. ~i thin thirty (30) 
days follo~ing approval of the RI Report by the MPCA, the U.S. Army shall submit 
a draft Site F Closure Plan prepared in accordance ~ith Minn. Rules pts. 
7045.0594 - 7045.0596. Once the Closure Plan is approved, it shall become an 
integral and enforceable part of this permit, and Site F shall be closed in 
accordance vith the schedule in the approved Closure Plan. 

The MPCA recognizes that the U.S. 
closure of Site F. The MPCA viII look 
of the permit only upon 60 days notice 
comply vith Part IX of this permit. e. POST CLOSURE PLAN. 

Army has the primarj responsibility for 
to FCC for compliance vith this Part IX 
to FCC that the U.S. Army has failed to 

If hazardous ~aste or hazardous constituents are to remain at Site F after 
closure, the U.S. A~my must prepare a post closure plan in accordance vith Minn. 
Rules pts. 7045.0600 - 7045.0614 and 7045.0638. The post closure plan may· be 
submitted simultaneously vith the closure plan. Only in the event that the U.S. 
Army fails to prepare a necessary post closure plan ~ill the MPCA look to FCC 
for compliance ~ith this requirement after giving FCC 60 days notice of the U.S. 
Army's failure to comply. 

C. PERKIT MODIFICATION. 

The MPCA viII modify this permit in accordance to Minn. Rules pt. 
17001.0190, to incorporate the specific technology used to close Site F. The 
major permit modification viII allov for public comments regarding the proposed 
closure method. 

PART X. 

CORRECTIVE ACTION 

.The folloving Solid ~aste Management Units (S~~Us) are subject to the 
corrective action requirements of this Part of the Permit: 

Site. A Site B Site C Site D Site E Site G Site a 

~ Site r Site J Site K Site 129-3 Site 129-5 Site 129-15. 

All of these si tes are identified and described ' ~ . .!.ppendix r. ... 
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FINAL PERMIT 

FOR 

UNITED STATES ARMY 
(HN7213820908) 

AND 

AT.J.TANT TECHSYSTEHS, INCORPORATED 
(HNDOOO819268) 

AND 

FEDERAL CARTRIDGE COMPANY 
(HN7213820908) 

FOR A 

HAZARDOUS VASTE STORAGE AND TREATMENT FACILITY 

LOCATED AT 

TVIN CITIES ARMY AHHUNITION PLANT 

ARDEN HIU.5, MINNESOTA 

AUGUST 1991 

MINNESOTA POLLUTION CONTROL AGENCY 
520 LAP AYETTE ROAD 

ST. PAUL, MINNESOTA 55155 

REVISED: MAY 1993 4- "/ 



• STATE OF MINNESOTA 

POLLUTION CONTROL AGZNC7 

EAZARDOUS ~ASTE STORAGZ AND TREATM~~ FACILITY PE~~II 

FOR 

UNITED STATES AP-~Y 

(MN7213820908) 

ALLI~~~ TECES7STEHS, L~CORPO~~TED 

(MND000819268) 

FEDERAL CARTRIDGE COHP~~~Y 

(MN7213820908) 
CO-PER."fITIEES 

TIlIN CITIES ~_l\MY AMMUNITION PL!..:.'IT 
~~~EN HILLS, MINNESOTA 

~n acc~rdance ~ith the prOV~Slons of Minn. Stat. c~s. 113 and 116 1 Minn. Rules 
pts. 7001.0010 - 7001.0730, and Minn. Rules pts. 7045.0100 - 7045.1380, a 
Hazardous Vaste Storage and Treat~ent Facility Pe~~it (?e~~it) is he~eby issued 
to the United States, Army (U.S. Arury), Alliant Tec~s3:ste!ns, Incorporateci 
(ATI) formerly Honeyvell, Incorporated (EoneT-ell), and Federal Cartridge 
Company (FCC) located at the T~in Cities Ar~ ;~unition Plant (TC;~P) in 
Arden Eills, Minnesota. HoneT-ell's operations at the facility -ere acquired by 
ATl on September 28, 1990. 

This Per~it has be~~ prepared based upon the -infor=ation provided by AIl's most 
recent permit application including revisions received through 
December 14, 1990, and FCC's pe~it application received on October 5, 1984. 
ATI's permit application is referenced throughout this Permit and as su~~, is an 

tintegral and enforceable part of this Pe~it. 

The U.S. Ar~y is the. owner of the Resource Conse~.ation and Recovery Act (Rc?~) 
facility ~hich is defined to be the entire TC;~P described in Part I and 
delineated in Appendix I. ATI operates storage and treat~ent activities ~ithin 
certain buildings at the TCAAP. FCC is in the process of closing a 
nonoperational si te previously used for open burning/open -detonation of 
explosives. ATI is a tenant on TCAAP allo~ed to conduct various operations. 
FCC is the prime operating contractor under contract -ith the ~y to conduct 
its respective operations. The Arr:ty, ATI, and FCC are all Permittees on t11is 
Pe~it and together they are referred to as the Co-Permittees. Specific 

~per~ittees as id~~tified in each respective part of this pe~~it shall be _ 
~ntlY and severally liable for compliance ~ith the te~~s and conditions of 
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this Permit. Compliance by one of the Co-Permittees ~ill be considered 
compliance by all of the other Co-Permittees to ~hom the term-or condition 
applies. Other terms and conditions apply to those persons vho are included in 
the term or condition. Should one of the operators fail to comply vith a term 
or condition of this permit, the U.S. Army shall, vithin a responsible period of 
time, ensure that compliance is achieved. 

This Permit authorizes and requires the Co-Permittees to conduct the follo~ing 
activities at the TCAAP. ATI is authorized to conduct the folloving activities: 
1) store hazardous ~astes in an indoor bulk vaste pile; 2) store hazardous 
vastes in ten (10) container storage areas; and'3) treat hazardous vastes in 
containers. FCC and the U.S. Army are required to close a former site used for 
open burning/open detonation of explosives. 'All three Co-Permittees are 
required to conduct corrective action on thirteen (13) identified Solid Vaste 
Management Units (SVMUs) at the TCAAP. The MPCA shall look first to specific 
Co-Permittees as set out in Parts IX and X,for closure of Site F and corrective 
action on the SVMUs. The Co-Permittees must at all times conduct their 
hazardous ~aste management activ.ities at the TCAAP in accordance vith the terms 
and conditions of this Permit and any other requirements imposed by la~. 

Under the terms and conditions of this permit, ATI is not responsible for any 
activities associated ~ith Site F,and FCC is not responsible for any of the 
on going storage and treatment activities being conducted by ATI. 

This Permit shall become effective on the date of issuance by the Minnesota 
Pollution Control Agency Hazardous Vaste Division Director. 

This Permi t is effective unti-l five years from date of issuance or until 
terminated, revoked, or modified by the MPCA, vhichever comes first. To obtain 
a reissued permit, the Co-Permittees shall request that the MPCA reviev and 
reissue the permit. In accordance vith Minn. Rules pt. 7001.0040, subp. 3, an 
application for reissuance of this Permit must be submitted to the MPCA nQ later 
than 180 calendarOdays prior to the expiration date of this Permit. 

DATE OF ISSUANCE: a!1~Tst 26 r 1991 ~~ xiH2Cll~ 
RICHARD A. SVANDA, P.E. 
DIRECTOR, HAZARDOUS VASTE DIVISION 

. \ 

• 

• 

• 
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PART IX • 

CLOSURE OF SITE F BY FCC AND THE U.S. ARK! 

Closure of SiteF shall be conducted in accordance vith Minn. Rules pts. 
7045.0486 and 7045.0488, approved Closure Plan, and future design plans and 
construction specifications yet to be approved. By reference, the approved 
Closure Plan, design plans, and construction specifications shall be considered 
an integral and enforceable part of this Permit Modification. 

A. SITE F BACKGROUND. 

Site F is located in the south-central part of TCAAP encompassing 
approximately 10 acres (see Appendix I). The site vas used for hazardous vaste 
explosive storage, treatment by open burning/open detonation of vaste munitions, 
and disposal by burial of cyanide pots, containers, mercury crack cases, and 
waste explosives. 

B. SITE F INVESTIGATIONS. 

Investigations at Sife F have identified lead and antimony as being the 
primary chemicals of concern for soil, with cadmium, chromium, copper, mercury, 
nickel, and silver being secondary chemicals of concern. No impacts to ground 
water have occurred as a result of Site F activities. No volatile organic 
compounds have been detected in soil samples taken at Site F. 

During the period of February 1990 to April 1991, an Ecological Risk 
Assessment vas performed which evaluated flora and fauna at TCAAP and concluded 
that there were no observations of adverse effects due to chemical contamination 
from Site F. 

In 1992, a Human Health Risk Assessment vas performed vhich identified 
antimony as the primary contributor to the total noncarcinogenic risk at Site F. 

C. ALTERNATIVES EVALUATION. 

The folloving closure alternatives were evaluated for Site F: 

1. RCRA multimedia cap; 
2. Ammunition removal/RCRA multimedia cap; 
3. Ammunition removal/soil excavation/soil washing; 
4. Ammunition removal/soil excavation/off-site disposal; 
5. No action/access restriction; 
6. Soil excavation/thermal encapsulation/off-site disposal; 
7. Soil excavation/solidification/stabilization/off-site disposal; 
8. Soil vitrification/monitoring; 
9. Soil excavation/on-site storage of soils; 
10. Bioremediation; and, 
11. Chemical detoxification • 

24 of 31 
MN7213820908 
MND000819268 
Revised: 5/93 
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D. SELECTED REMEDY (*3 above). 

Closure of Site F will consist of excavating metals-contaminated soil, 
removing ordnance, treating the soil on-site with a soil-washing system, 
regrading and revegetating the site. The soil washing process consists of 
density separation of particulate lead, followed by acid leaching. Treatment of 
the soil will generate lead residual suitable for recycling, wastewater, and 
treated soil. 

E. REMEDIATION/CLEAN UP LEVELS. 

Soil contaminated with lead will be cleaned up to a 300 mg/kg (ppm) level 
(bare soil standard on residential property and playgrounds) as required by 
Minn. Rules pt. 4760.0020. All other metals of concern will be cleaned up to 
"background" levels as required by Minn. Rules pte 7045.0486 and 7045.0488. 

F. CLOSURE PROCEDURE. 

As described in Section VIII of the approved Closure Plan, closure of Site 
F will consist of: 

1. Removal of abandoned natural gas and water utility lines; 
2. Staking the exclusion zone; 
3. Constructing a decontamination pad; 
4. Removing six trees within the exclusion zone; 
5. Demolishing Building 5530, Building 598, a wood storage shed, and a 

three-sided wood protective enclosure; 

• 

6. Excavating soil; 
7. Removing the Site F knoll; • 
8. Removing ordnance; 
9. Properly managing contamined soil; 
10. Soil washing; 
11. Decontaminating equipment; 
12. Decontaminating soils washing equipment pad and decontamination pad; 
13. Disposing equipment; 
14. Removal of the Site F fence; and, 
15. Restoring the site and regrading. 

G. CLOSURE SCHEDULE. 

Closure shall be conducted in accordance with the schedule shown in Section 
XII of the approved Closure Plan and the most current Site F schedule and Gantt 
chart developed by the U.S. Army. 

H. CLOSURE CERTIFICATION. 

VITHIN 60 DAYS of final closure, the U.S. Army and an independent 
registered professional engineer will certify closure in accordance with Section 
IX of the approved'Closure Plan. 

• 25 of 31 
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FINAL REISSUED PERMIT 

FOR 

ALLIANT TECHSYSTEMS 
MND000819268 

AND 

U.S. ARMY 
MN7213820908 

Co-Permittees 

FORA 

HAZARDOUS WASTE STORAGE FACILITY 

LOCATED AT 

TWIN CITIES ARMY A...M11UNITION PL1\l~T 

ARDEN HILLS, ~hlSOTA 

OCTOBER 1996 

MINNESOTA POLLUTION CONTROL AGENCY 
520 LAFAYETTE ROAD 

ST. PAUL, MINNESOTA 55155-4194 
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STATE OF MINNESOTA 

POLLUTION CONTROL AGENCY 

HAZARDOUS WASTE STORAGE FACILITY PERMIT 

FOR 

ALLIANT TECHSYSTEMS 
1vfND000819268 

AND 

U.S. ARMY 
MN7213820908 

Co-Permittees 

FORA 

HAZARDOUS WASTE STORAGE FACILITY 

. LOCATED AT 

TVIIN CITIES ~\1Y AlvfMUNITION PLA.NT 

ARDEN HILLS, MINN"ESOTA 

In accordance Vv'ith the provisions of Minn. Stat. chs. 115 and 116, Minn. R. 7001.0010 - 7001.0730, 
and Minn. R. 7045.0100 -7045.1380, a Hazardous Waste Storage Facility Pennit (permit) is hereby 
issued to Alliant Techsystems, Inc. (ATI) (operator), and the U.S. Anny (owner) for a facility located 
at L.1.e Twin Cities Anny Ammunition Plant, Arden Hills, Minnesota (the Facility). 

This Permit comprises the Resource Conservation and Recovery Act (RCRA) Permit which has been 
prepared based upon the information provided by A TI' s most recent Permit Application (part A and 
Part B) including revisions received through July 1996. The Permit Application is referenced 
throughout this Permit ahd as such, is an integral and enforceable part of this Permit. 

80f51 
MND000819268 
MN721382090S 

Revised 10/96 
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ne U.S. Army is the owner, and AIl is the tenant operator at TCAAP; together they are referred to as • 
.he Co-Permittees hereafter. Specific operating, emergency, record keeping, reporting, and general 
conditions apply to all permitted and regulated hazardous waste management units as defined in this 
Permit. However, for the purposes of corrective action, the Facility includes all property owned or 
used by the Co-Permittees located at TCAAP. The Facility location is at latitude 45° 05' 17", 
longitude 93 0 10' 38", to\VIlShip T30N, Range R23W, and Section 9, 15 and 16 in the municipality of 
Arden Hills, Ramsey County, Minnesota. The TCAAP is delineated by County Road I, Lexington 
Avenue, County Highway 96, U.S. Highway 10 and Interstate Highway 35W. The TCA ... AJ> comprises 
2,370 acres (approximately four square miles). A map ofTCAAP is located in Appendix I of this 
Permit. Hazardous waste is generated on-site; hence the Facility is considered an on-site Facility. 

This Permit authorizes and requires the Co-Permittees to conduct the following hazardous waste 
management activities at TCAAP: 

ATI may store hazardous waste in containers within indoor storage buildings (103, 576, 961, 962, 
962A) and magazines (520, 522, 524A). The Retrievable Monitored Containment System (Building 
962B) shall be closed as described n Part Ill.P of this Permit. The U.S. A.rmy is required to complete 
closure of Site F in accordance with the approved closure plan, closure plan addendum's, and relevant 
correspondence. Both AIl and the U.S. Army are required to conduct corrective action (investigation 
and cleanup) for solid waste management units (SWMUs). In accordance "With the Federal Facility 
Agreement (FFA) and Part X of this Permit, the following s~tes at TCA ... AJ> are S\,;Yfi]s and .. ~..re2.S of 
"::oncem (AOCs) for which corrective action is presently and potentially required: Sites A, E, C, D, E, • 
J, H, I, J, Ie, 129-3, 129-5, 129-15,. Grenade Range, the Open Firing Range, the Housing Area., a..TJ.d 
the Trap Shoot Area. The Co-Permittees m~t at all times conduct their hazardous \vaste 
management activities in- accordance "With the terms and conditions of this Permit and any other 
requirements imposed by law or Minnesota Rules. 

The Co-Permittees shall be jointly and severally liable for compliance "With the terms and conditions 
of this Permit. Compliance by one of the Co-Permittees \-'\i11 be considered compliance by the other 
Co-Permittee to whom the term or condition applies. Other terms and conditions apply to those 
persons who are included in the term or condition. Should the operator fail to comply with a term or 
condition of this Permit, the owner shall ensUre that compliance is achieved. 

This Permit shall become effective on the date ofreissuance by the manager of the Minnesota 
Pollution Control Agency's Hazardous Waste Division. The original Pennit was issued on 
August 26, 1991. 

9 of 51 
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This Permit is effective until five years from date of reissuance or until terminated, revoked, or 
modified by the NfPCA, whichever comes first. To obtain a future reissued Permit, the Co
Permittees shall request that the IviPCA review and reissue the Permit. In accordance with Minn. 
R. 7001.0040, subp. 3, an Application for reissuance of this Permit must be submitted to the IviPCA 
no later than 180 calendar days prior to the expiration date of this Permit. 

DATE OF REISSUANCE: __ \_O-l-/:_;L....:.~+-I ~=--&_. 
I I TIMOTHy\Kj SCHERKENBACH 

DMSION MI\NAGER 
R..:\ZARDOUS WASTE DIVISION 

10 of 51 
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C. TIME ALLOWED FOR CLOSURE 

After generating the final volume of hazardous waste at the Facility, the ATI shall remove all 
hazardous wastes in accordance with the closure plan schedule in effect at the time, which shall not 
exceed 180 days unless approved by the Commissioner. The present closure schedule is detailed in 
the closure plan set forth in Section 7.0 of the Permit Application. 

D. CERTIFICATION OF CLOSURE 

WITHIN 60 DAYS after closure is completed, ATI shall submit to the Commissioner a 
certification signed by the Co-Permittees and by an independent registered professional engineer that 
the Facility has been closed in accordance with the MPCA-approved closure plan and any additional 
closure work plans if developed. The certification shall contain language as stated in Minn. 
R. 7001.0070 and 7001.0540. 

PART VIII 

CLOSURE OF SITE F 

On July 28, 1987, the MPCA, U.S. Army, and the United States Environmental Protection Agency 
ente:-ed into a Federal Facility Agreement (FF A). In accordance ",ith the FF A, the U.S. Army was 
required to close Site F (former OB/OD and disposal site) under RCRA. To date, the U.S. Army has 
used an innovative treatment technology of soil washinglsoilleaching to treat metal contaminated 
soils excavated from Site F. The equipment used for treating contaminated soils removed from Site F 
was mobilized at Site D. Contaminated soils were transported from Site F to Site D for treatment. 
Metals were recovered from the treatment process and sent off-site to a smelter for reuse. Soiis that 
underwent treatmep.t and were deemed to meet applicable cleanup goals we:-e returned to the site. 

The metals treatment phase of closure has been completed and the soil washinglsoilleaching mobile 
equipment has since been demobilized. However, additional testing of processed soil presently being 
stored in stockpiles at Site F, and additional testing of processed soils which have been back-filled at 
Site F must still be completed. This additional testing includes the determination of residual scattered 
ordnance and residual explosive compounds in soils. The ordnance and explosive compound testing 
and quantification shall be conducted by the U.S. Army in accordance with: 

• MPCA correspondence dated October 4, 1995 - Explosive Testing of Site F Soils 

• MPCA correspondence dated October 24, 1995 - Addendum 7 to Site F Closure Plan 

• The February 29, 1996, revised Site F Closure Plan Addendum No.7 

400f51 
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• MPCA correspondence dated April 4, 1996 - Addendum No.7 and Draft Property Deed Notice 
Approval 

All other applicable Addendum's to the approved Site F closure plan, and requirements in relevant 
MPCA correspondence shall be followed, governing interim storage of "untreatable soils," and 
completion of all outstanding issues regarding Site F closure activities, including decontamination of 
Site D. 

The U.S. Anny shall follow the approved project schedule for completion of closure activities 
pertaining to Site D and Site F. 

PART IX 

CORRECTIVE ACTION FOR SOLID WASTE MANAGEMENT UNITS AND 
AREAS OF CONCERN 

The following Solid Waste Management Units (SWMUs) are subject to the corrective action 
(investigation and cleanup) requirements of this Part of the Permit and are identified and described in 
Appendix I of this Permit. 

Site A Site B 
Site I Site K 

Site C Site D Site E Site G Site H 
Site 129-3 Site 129-5 Site 129-15 Grenade Range Open Firing Range 

The Housing Area, and Trap Shoot Area are Areas of Concern (AOCs) under investigation, and are 
potentially subject to corrective action. 

In accordance with Minn. R. 7045.0485, the Co-Permittees are required to institute corrective action 
as necessary to protect human health and the environment for all releases of hazardous waste or 
constituents requiring corrective action from any solid or hazardous waste management units (as 
defmed in Minn. R. 7045.0020, subp. 36a.) at the Facility. 

The FF A found in Enclosure II of this Permit provides for investigation and cleanup of 
contamination sources (SWMUs) on the TCAAP, and regional ground water contamination on and off 
the TCAAP. 

The FF A describes the remedial action process which the U.S. Anny must follow in order to clean 
up regional aquifer contamination caused by past disposal practices at the TCAAP. Specifically, the 
FF A sets forth a program according to which the U.S. Army shall remedy the release and threatened 
release of hazardous substances from the TCAAP. 
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Consistency. Following the Determination of Consistency, the 

Army shall implement the remedial action(s) in a manner which 

passes the Consistency Test and in accordance with the require

ments and time schedules set forth in Attachment 5 to this 

Agreement. A dispute arising under this Part on any matter 

other than U.S. EPAls final selection of a remedial action 

shall be resolved pursuant to Part xv. 

The purpose of the plan for remedial action is to establish 

procedures for implementation of selected response actions. 

X I I I • 

Closure Requirements 

The Army shall comply with closure requirements under the 

authorized State hazardous waste rules for sites 0 and F at 

TCAAP in a~cordance with the requirements and time schedules 

set forth in Attachment 6. Site G at TCAAP shall be closed in 

accordance with these rules, requirements, and time schedules 

unless the Army provides and MPCA approves certifications 

establishing that Site G is not subject to RCRA closure. 

Closure under this Part shall be regulated by the MPCA and 

shall not be subject to the Consistency Test of Part XIV or to 

the Dispute Resolution provision of Part XV. 

The MPCAls closure requirements with respect to sites 0, F 

and G may include source control measures such as capping, soil 

decontamination, and soil removal. Groundwater contamination 

from sites 0, F, and G is intended to be addressed by the RIfFS, 

If--I 
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intended to be remedied by the CERCLA/SARA processes established • 

under this Agreement, and shall not be the subject of RCRA 

closure. The Army retains its rights to resolve disputes which 

arise over application of MPCA closure requirements in accordance 

with RCRA and State-law. 

XIV. 

Review and Determination of Consistency of Submittals 

The re~iew of each submittal, document, report, or schedule 

(collectively referred to hereafter as "Submittal") which is 

required to be submitted to and reviewed by the U.S. EPA and 

the MPCA Director shall be as follows: 

A. U.S. EPA and the MPCA Director shall review each Sub-

mittal made by the Army as required by this Agreement within 

forty (40) calendar days of receipt and notify the Army in 

writing by the forty-first (41) calendar day, or the first 

business day thereafter, of the results of the Consistency Test 

with respect to the Submittal. Certain complex Submittals, 

such as quality assurance project plans, may require a longer 

time for review, in which event the U.S. EPA and MPCA Director 

shall notify the Army of that fact. In the event that the 

Submittal passes the Consistency Test, i-t shall become an 

integral and enforceable part of this Agreement. In the event 

the Submittal fails the Consistency Test, in whole or part, the 

U.S. EPA and MPCA Director shall notify the Army, shall state 

the reasons therefor, and shall, as appropriate, recommend 

modification of the Submittal. 

• 

• 



• June 17, J 937 

RCRA Closure Q.equirements 

The purpnse nf this Attachment is to set forth the requireMents necessa~y 

tn clnse TCAAP disposal Sites F and G and the waste pile at disposal Site O· 

at the TCAAP facility. Thpse requirements are in ad~ition to those. set forth 

in the TCAAP ~I Scope of Wor~ presented in Attachment 3. The Army sha11 close 

sites D. ~, aoo, G in accordance ·with current interim status rules set forth 

in Minnesota Rules pts. 7045.0594 - 7045.061B (1986). or if the Minnesota 

closurp rul es arp amended hefore the time of closure, in accordanc,= wi th the 

rules as amended • 

• Clnsure w~ll be .accOO1plished in two phases, investigatinn ac-t:ivities and 

final closure activities. The Plan of Investigation for Closure shal) include 

a proposal for conducting-investigations to determine-the extent and magnitude 

of contamination resulting from the release and threatened release of hazardous 

substances, pollutants. and contaminants at each site. 

Th/? final Closure Plan shall detail the w·ork required to cll)se the sites in 

a manner that minimizes the need for future maintenance and controls or eliminates 
\ 
all releases of hazar~ous constituent, leachate. and other contaminants into the 

environment. A Final Closure Plan shall include sampling and testing proc~ures 

criteria to be used for evaluating the extent and level of contamination, re
I 

mcval of any remaining wastp., compl iance with other stepsne.eded tt remediate 

the contamination, and a time schedule for actual closure. The fi~al closure 

~ocument shall also include a discussion of all past activities at each site. 

( 
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1.0 Site 0 Waste Pile 

1.1 Plan of Investigation for Closure 

"RCRA closure requirements apply only to the waste pile at Site D and 
-

~he ground water or soils that it may affect. All references made to Site D 

in ~his Attachment are intended for the waste pile and all soils in contact 

with the waste pile. 

W~thin sixty (60) days of the effective date of this Agreement~ the 

Army shall sutmit for the MPCA review and approval a Plan of Inves:igation 

for Closure at Site D. This investigation plan shall include a procedure for 

determining if there has been any contaminant migration or release from the 

waste pile as well as a schedule for inplementing proposed activities. If 

the MPCA Director determines that the requirements of the TCAPP RI Work Pla~ 

(see Attachment 3) satisfy RCRA requirements at Site D, the RI Work Plan ca~ 

be utilized in lieu of the Plan of Investigation for Closure at Site. O. If 

the Rl Work Plan,does not satisfy all RCRA requirements at Site D. witMin 

thirty (30) days of receipt of the MPCA Director's approval the A~y shall 

implement the Pla~ of Investigation. 

1.2 Investigation Report 

Within thirty (30) days of the completion of the Plan of Investigation, 

the Army shall prepare and submit to the MPCA Director, for review and appro

v~l. a report sumnarizing the results obtained during the fnvestigation. 

1.1 Final Closure Plan 

Within thirty (30) days following approval of the Investigatton Report 

by the MPCA Director, or review and approval of the RI final -r~port by the • 

• 

• 
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• . 1.5. EPA and MCPA Directnr. the Amy shall submit a Final Cll1sure Plan for 

the waste pile at Site n for MPCA n~re~tor approval. This plan should inclu~e 

a time schedule fnr actual clnsure. Upon apprnval from the HP~A Director, 

the Army shall undertake and complete final closure activities at Site 0 in 

accordance with the approved plan. Upon campl~tion of final closure a~tivities. 

the Army shall' have the closu're certi fi ed by an independent professi onal 

engineer and submit the certification to the HPCA. 

2.0 Site F 

2.1 Plan of Investigation for Closure " 

On June,19, 1986, the U.S. Army su~mitted to the MPCA a Plan of Investi-

gation for Closure of Site F. The MPCA is currently reviewing additional 

information regarding the Plan of Investigatio" received ~roM the A~y on 

.eceM~er 19. 1986. Within thirty (30) days af receipt of the MPCA nirectnr's 

approval, the Army shall impl enent the Pl an of Invest igation. 

2.2 Investigation Report 

Within thirty (30) days of completion of the Plan of Investigatin n, the 

Army shall prepare_a~d submit to the MPCA Director, for review anr1 approval, 

a report surrmari zi ng the resul ts obtai ned durfng the invest igati on. 

2.3 final Closure Plan 

Within thirty (30) days following approval of the Investigation Report 

by the MPCA Director, the Army shall submit a Final Closure Plan for Site F 

far MPCA Director r~vip.w and approval. This Plan should include a time sche-

dul'e for actual closure. Upon approval frcxn the MPCA Direct'or, tht Army shall 

ende't.k. and conp1 ete fi na1 closure act iv it i es at Site Fin accorilance wi th 

-<:-
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applicable State hazardous waste rules. Upon ccmplet~on of final closure ac

tivities, the Army shall have the closure certified by an independent profes

sional engineer and sutrnit the certi.fication to the MPCA. 

3.0 Site G 

3.1 Plan of Investigation for Closure 

Within sixty (60) days of the effective date of this Agre~ment the Anmy 

shall sutrnit for the MPC1-. Director ' s rev;e"" and approval, a Plan of Investiga

tion for Closure at Site G. This Investigation Plan.shall include a time SCh2-

dule for the investigation.· If the MCPA Director determines that the require-

ments of the TCAPP RI Work Plan (see Attachment 3) satisfy RCRA requ~r~ent at 

Site G, the RI Work Plan shall he utilized in lieu of the Plan of Investigation 

for Closure at Site G. If the RI Work Plan does not satisfy all RCRA require-

ments at Site G, within thirty (30) days of receipt of the MPCA Directorls 

approval, the Army shall implement the Pla~ of Investigation. 

3.2 Investiaation Report . 
:, 

Within thirty (30) days of t~e completion of the Plan of Inves:igation, 

the Army shall prepare·and sul:mit to the MPC) Director for review a"d ap;lr,:,.Ja'. 

a report sumnarizing the resul,ts obtained du.ring the investigation. 

3.3 Final Closure Plan 

Within thirty.(30) days following approval of the Investi~ation Report 

by the MPCA Director. or review and approval of the R I Final Report by the 

u.~. EPA and MPCA Director. the Army shall submit a 

Site G for MPCA Director review and approval. This 

Final Closure Plan for 

plan should 1Jclude a 
~ 

time schedul e for actual closure; Upon approval fran the MPCA Di rector, Army 

• 

• 

• 
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shan underta~e and canplete final closure act~vities at Site G in accordance 

with applicahle State hazardous waste rules. Upon completion of final closure 

activities, the Army must have the closure certified by an independent pro

fessinnal engineer and submit the certification to the MPCA • 

• 

• 
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Appendix C 

MPCA Correspondence 

Addendum No.1, Addendum No.2, and Approval Letter 
Revised Cadmium Remediation Level, Oversize Sample Schedule, and 
Acceptance Testing Approvals 
Addendum No.4 and Approval Letter 
Correction to Addendum No.4 Property Deed Wording 
TCAAP Site F Closure Levels and Property Deed Restriction 
Letters of No Action-Extended Storage of High Explosives and Ordnance 
Addendum No.5 and Approval Letter 
Addendum No.3 and Approval Letter 
Addendum No.6 and Approval Letter 
Substance Treatment by Soil Washing/Soil Leaching 
Site F Disposal Area Soil Sampling and Characterization 
Treated Soil Sampling Plan 
Oversize Sample Frequency Approval 
Addendum No.7 and Approval Letters 
Site F Hazardous Soil Disposal - Operations Plans and Correspondence 
Addendum No. S and Approval Letter 
20-Ton Pile Correspondence 
Explosive Testing of Treated and Untreated Soils at Site F 
Site D Pad and Building 515 Pad Decontamination Correspondence 
Addendum No.9 and Approval Letter 
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:~vironmen(.Ji 

Engmeers 

Wenck 
July 7, 1993 

Mr. Dan Card 
Hazardous Waste Division 
Minnesota Pollution Control Agency 
520 Lafayette Road North 
St. Paul, Minnesota 55155 

Re: TCAAP Site F Closure Plan 
Addendum No. 1 
Wenck File No. 0003-06 

Dear Mr. Card: 

W~nci.. ASSClCi;)tt!s. lnc:. 

: sec ?;cnee~ C:e~~, '..::; 

6::. ~;-!·..::SO 

This Addendum to the Site F Closure Plan has been prepared to address tvlo MPCA 
concerns: 

1) 

2) 

Possible detections of mercury outside the planned area of excavation 
at Site F; and 
Redetermination of the antimony remediation goal and target numbers 
based on soil sample analyses with lower detection limits. 

The concerns were raised by the MPCA in a meeting on March 3, 1993, and in a 
comment letter dated March 19, 1993. As agreed, additional sampling and analysis 
has been performed to resolve these issues. 

The concern regarding mercury resulted from detections of mercury in borings 
conducted by Roy F. Weston, Inc. (Weston) in 1984. However, the locations of 
these detections were sporadic. All locations were outside the area of activity for 
Site F and were also outside the planned area of excavation for Site F. It was 
suspected that these values were anomalous. Resampling was conducted at the 13 
Weston boring locations which had indicated detections of mercury. Soil samples 
were collected on June 8, 1993, from the six-inch depth at the former Weston 
boring locations FS28, 29, 30, 31, 32, 35, 36, 38, 41, 46, 47, 48, and 49 (see 
Figure 5 of the Site F Closure Plan). Soil samples were analyzed for mercury by 
USAEC Method JB04 by Interpoll Laboratories, Inc., Circle Pines, Minnesota. All 
analyses were nondetect for mercury with a method detection limit of < 0.095 f.Lgig 
(see attached laboratory results). These results indicate that mercury is not present . 
in soils outside the planned area of excavation at Site F. Therefore, no changes are 
needed to the limits of excavation as shown on Drawing 14 of the Site F Closure 
Plan. 



Mr. Dan Card 
Minnesota. Pollution Control Agency 
July 7, 1993 
Page 2 

Site-specific background values are being used as the cleanup level for antimony; 
however, historical analysis for antimony used relatively high method detection 
limits which resulted in a high background value. The MPCA requested that 
additional soil samples be analyzed for antimony, using lower method detection 
limits, in order to derive a more realistic site-specific background value. To refine 
the background soil antimony levels, soil samples were collected from the same 13 
locations as for the mercury sampling described above. The samples were analyzed 
for antimony using SW-846 Method 7041, with a detection limit of 2.0 p.g/g. 
Results for all analyses were nondetect (see attached laboratory results). Using the 
same statistical approach for determination of remediation goals and targets which 
was utilized in the Site F Closure Plan, the 13 new data points were used to define a 
new Site F antimony remediation goal of 2.0 jJ.g/g. In this case, the remediation 
target for antimony will also be 2.0 jJ.g/g. A revised antimony statistical analysis 
plot is attached to replace the antimony plot in Appendix H of the Site F Closure 
Plan. Table 14 of the Site F Closure Plan has also been revised to reflect the new 
antimony remediation goal and target and is attached. Table 14 shows that a 
background value of 2.0 p.g/g is lower than the proposed health risk value of 4.02 
jJ.g/ g for TCAAP in general. 

This addendum should be inserted into the most current version of the Site F 
Closure ,Plan. If you have any questions regarding this infonnation, please call Matt 
Bowers or me at (612) 479-4200. 

Sincerely, 

WENCK ASSOCIATES, INC. 

1~if1~(~~L 
Keith W. Benker, P.E. 

KWB/reg 

Attachments 

C.l-!) 

• 

• 
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REVISED: 
June 28,1993 

TCAAP Site F 
Antimony Frequency Distribution 

• 200 

150 

>-u c 
~ 100 ~ 

C" 
~ 

tl.o 

50 

0 
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 

Concentration (ug/g) 

Statistical Values Concentration Freauency 

Mean 2.0 0 0 

S.D. 0.0 5 13 

• 95% C.1. 2.0 10 0 

99% C.1. 2.0 15 0 
20 0 

Sample Size 13 25 0 

Maximum Sample 2 30 148 
35 2 
40 2 
45 1 
50 2 
55 3 
60 2 
65 0 
70 1 

>70 4 

• 
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. Metal 

Antimony 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Silver 

Notes: 

TABLE 14 

TCAAP Site F 
Comparison of Remediation Goals 

Wenck Site F Wenck Site F 
Remediation Remediation 

Tarllets (gil/ill Goals (gll/lll(2) 

2.0(3) 2.0(3) 

0.4 1.2 

20.0 32.0 

11.2 25.5 

175 300 

0.1 0.1 

10.1 19.3 

0.8 1.4 

TCAAP 

REVISED 
June 28, 1993 

Preliminary 
Remediation 
Goals (ull/Ill(l) 

4.02 

7.53 

15,000 

1,210 

500 

4.52 

602 

2,990 

(1) - From Attachment 1 from U.S.E.P.A. letter, see Appendix J. 
(2) - Wenck Remediation Goals are the enforceable cleanup 

standards. 
(3) - Antimony Remediation Goal and Target was modified based 

on additional soil sampling conducted on June 9, 1993. 

• 

• 
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Interpoll 
INTERPOLL LABORATORIES. INC. 
4500 BALL ROAD N.E. 
CIRCLE PINES. MINNESOTA 55014-1819 
TEL:B12f786-6020 
i=AX: 612/786-7854 

Wenck Associates. Inc. 
1800 Pioneer Creek Dr. 
Maple Plain. MN 55359 

Attention: Cory E. Scott 

PARAMETER: 
METHOD: 
DETECTION LIMIT: 

Antimony (Sb) 
SW-846. 7041 
2.0 

UNITS: ug/g 

PREP DATE: 
ANALYSIS DATE: 

6/18/93 
6/23/93 

ANALYST: MB 
WENCK PROJECT: #0003.06 

Sample Date Interpol 1 

ID Collected ID 

FS-29 6/09/93 9107-01 
FS-28 6/09/93 9107-·J2 
FS-49 6/09/93 9107-03 
FS-47 6/09/93 9107-04 
FS-46 6/09/93 9107-05 
FS-48 6/09/93 9107-06 
FS-41 6/09/93 9107-07 
FS-38 6/09/93 9107-08 
FS-36 6/09/93 9107-09 
FS-35 6/09/93 9107-10 
FS-32 6/09/93 9107-11 
FS-31 6/09/93 9107-12 
FS-31 DUP 6/09/93 9107-13 
FS-30 6/09/93 9107-14 

June 24. 1993 

USATHAMA Dilution % 

ID Result Factor Moi sture 

BTJ004 < 2.0 1 10.7 
BTJC05 < 2.0 1 11.0 
BTJ006 < 2.0 1 15.7 
BTJ007 < 2.0 1 13.0 

STJ008 < 2.0 1 16.0 

STJ009 < 2.0 1 8.8 
BTJOI0 < 2.0 1 18.0 

BTJOll < 2.0 1 13.7 

BTJ012 < 2.0 1 10.2 
BTJ013 < 2.0 1 14.4 
BTJ014 < 2.0 1 17.5 

BTJ015 < 2.0 1 14.9 

BTJ016 < 2.0 1 16.4 

BTJ017 < 2.0 1 15.2 

C, j-(p 



Interpol 1 Laboratories. Inc. 
USATHAMA Lot BTJ 
Method SW-846. 7041 

Sample Date Interpol 1 
ID Collected ID 

High Spike 
High Spike True Value 
High Spike 
High Spike True Value 
Low Spike 
Low Spike True Value 
MQ Blank 

JFO/cg 
< = less than 

June 24. 1993 
Page 2 of 2 

USATHAMA Dilution % 
ID Result Factor 

BTJ003 19.7 
19.8 

BTJ018 19.0 
19.2 

BTJ002 9.7 
9.7 

BTJOOl < 2.0 

Respectfully submitted. 

Jeannie F. O'Neil. Manager 
Inorganic Chemistry Group 

Moi sture 

(./-i-
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4500 BALL ROAD N.E. 
CIRCLE PINES. MINNESOTA 55014-1819 

TEL: 6121786-6020 
FAX: 612/786-7854 

Wenck Associates. Inc. 
1aOO Pioneer Creek Dr. 
Maple Plain. MN 55359 

Attention: Cory E. Scott 

PARAMETER: Mercury (Hg) 

METHOD: JB04 
DETECTION LIMIT: 0.095 
UNITS: ug/g 
PREP DATE: 6/22/93 
ANALYSIS DATE: 6/22/93 
ANALYST: ARL 
WENCK PROJECT: #0003.06 

Sample Date Interpol 1 

ID Collected ID 

FS-29 . 6/09/93 9107-01 

FS-28 6/09/93 9107-02 

FS-49 6/09/93 9107-03 

FS-47 6/09/93 9107-04 

FS-46 6/09/93 9107-05 

FS-48 6/09/93 9107-06 

FS-41 6/09/93 9107-07 

FS-38 6/09/93 9107-08 

FS-36 6/09/93 9107-09 

FS-35 6/09/93 9107-10 

FS-32 6/09/93 9107-11 

FS-31 6/09/93 9107-12 

FS-31 DUP 6/09/93 9107-13 

FS-30 6/09/93 9107-14 

June 24. 1993 

USATHAMA 
ID Result 

8TI004 <0.095 
8TI005 <0.095 
STI006 <0.095 
STI007 <0.095 
STIOOa <0.095 
8TI009 <0_095 
8TI010 <0_095 
STIOll <0.095 
STI012 <0.095 
8T1013 <0.095 
8T1014 <0.095 
STI015 <0.095 
8TI016 <0.095 
STI017 <0_095 

AN =OUAi.. OPPORTUNIT'J =:\1P!..:;Y:.::; 

Dilution '; 

Factor Mo; sture 

1 10.7 
1 11.0 
1 15.7 
1 13.0 
1 16.0 
1 8.8 
1 18.0 
1 13.7 
1 10.2 
1 14.4 
1 17.5 
1 14.9 
1 16.4 
1 15.2 



Interpol 1 Laboratories. Inc. 
USATHAMA Lot BTl 
USATHAMA Method J804 

Sample 
ID 

High Spike 
High Spike 

Date Interpol 1 
Co 11 ected ID 

High Spike True Value 
Low Spike 
Low Spike True Value 
MQ Blank 

JFO/cg 
< = less than 

June 24. 1993 
Page 2 of 2 

USATHAMA Dilution % 
ID Result Factor 

BTI018 0.985 
BTI003 0.990 

1.00 
BTI002 0.215 

0.20 
BTIOOl <0.095 

Respectfully submitted. 

~j1If.IlJ,) __ 

Jeannie F. O'Neil. Manager 
Inorganic Chemistry Group 

Mo; sture 

• 

• 

• 
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REP\.Y YO 
ATTl:HT1OH OF" 

SMCTC-EV (200-1b) 

DEPARTMENT OF THE ARMY 
iWlN CmES ARMY AMMUNmON PLAN, 

NEW BRIGHTON. MINNESOTA 551 12·5700 

August 30, 1993 

SUBJECT: TCAAP Site F Closure Plan, Addendum No. 2 

Minnesota Pollution Control Agency 
ATTN: Mr. Dan Card 
Hazardous Waste Division 
Regulatory Compliance Section 
Permit Review unit 
520 Lafayette Road 
st. Paul, Minnesota 55155 

Dear Sir: 

This letter is intended to summarize recent events regarding 
revisions to remediation levels for closure of Site F at the Twin 
cities Army Ammunition Plant (TCAAP). This letter, along with 
the enclosures, should be considered as Addendum No. 2 to the 
Site F Closure Plan and should be inserted into the "Addenda" 
section of that document. 

Based on its review of the Site F soils data, the Army 
sought to review the remediation levels established for closure 
of Site F. ' In order to keep the project on schedule, it was 
necessary to expedite the request, review, and approval process. 
To accomplish this, a series of discussions were conducted 
between Minnesota Pollution Control Agency (MPCA) staff and Wenck 
Associates, Inc. (subcontractor to Federal Cartridge Company, the 
Army's remediation contractor). Based upon the discussions, the 
parties were able to mutually agree on revised remediation levels 
for site F. The MPCA documented approval of the revised levels 
in a letter dated August 24, 1993 (enclosed). 

In support of our request for revised remediation levels, 
Wenck Associates provided to you (via telefax) a table presenting 
a summary of applicable remediation levels. This table is 
included with the enclosed MPCA letter. 

As a result of revising the remediation levels, Table 14 to 
the site F Closure Plan has been modified. The revised Table 14 
is also enclosed. 

(./-1\ 
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We would like to thank you and the other MPCA staff for 
responding to our request in a timely manner. Your cooperation 
has allowed us to keep the project on schedule. If you have any 
questions or need additional information, please contact Mr. 
Michael R. Fix or Mr. Martin R. MCCleery, SMCTC-EV, (612) 633-
2301, ext. 661 or 651. 

Sincerely, 

!:!dd.1,/J 
Contracting Officer's Representative 

Enclosure 

Copies Furnished: 

EPA, Region V, ATTN: Mr. Tom Barounis (wjencl) 
MPCA, ATTN: Ms. Dagmar Romano (wjencl) 
Cdr, AMCCOM, ATTN: AMSMC-EQ (wjencl) 
Cdr, U.S. Army Environmental Center, ATTN: ENAEC-IR-A (wjencl) 
Cdr, U.S. Army Environmental Hygiene Agency, 

• 

ATTN: HSHB-ME-SR, Mr. Keith Williams (wjencl) 
U. S. Army Corps of Engineers, Omaha District, • 

215 N. 17th st., Omaha, NE 68102-4978 
ATTN: CEMRO-MD-HA, Mr. Larry Woscyna (wjencl) 

Alliant Techsystems Inc., 
ATTN: Mr. 'Doug FullenjMN29-3553 (wjencl) 

Montgomery Watson, Walnut Creek Office, 
ATTN: Mr,. Robert K. Marinai (wjencl) 

Montgomery Watson, Wayzata Office, ATTN: Mr. Jeff LeBlanc (wjencl) 
TCAAP Repositories 
PIt Mgr, FCC-TCAAP, New Brighton, MN (wjencl) 

[./-/'2-
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REVISED 
August 30, 1993 

Metal 

Antimony 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Silver. 

Notes: 

TABLE 14 

TCAAP Site F 
Comparison of Remediation Goals 

Wenck Site F Wenck Site F 
Remediation Remediation 
Ta~ets {g~/~) Goals {g~!~)a) 

2.0(3) 4.0 

0.4 1.2 

20.0 100 

11.2 80 

175 300 

0.1 0.3 

10.1 45 

0.8 5 

TeAAP 
Preliminary 
Remediation 
Goals {u~/~)(1) 

4.02 

7.53 

15,000 

1,210 

500 

4.52 

602 

2,990 

(1) - From Attachment 1 from U.S.E.P.A. letter, see Appendix J. 
(2) - Wenck Remediation Goals are the enforceable cleanup 

standards. 
(3) - Antimony Remediation Target was modified based on 

additional soil sampling conducted on June 9, 1993 . 

Q. I-I,) 
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Minnesota Pollution Control Agency 

August 24, 1993 

Mr. Michael R. Fix 
Commander's Representative 
Department of the Army 
Twin Cities Army Ammunition Plant 
New Brighton, Minnesota 55112-5700 

Dear Mr. Fix: 

RE: SITE F APPROVED REMEDIATION LEVELS 
TVIN CITIES ARMY AMMUNITION PLANT (TCAAP) 
MN7213820908 

Minnesota Pollution Control Agency (MPCA) staff has completed a review of your 
request to modify remediation contaminant levels for Site F. Comparison of 
human health based levels, literature data such as common ranges found in soils, 
U.S. EnviroHmental Protection Agency Subpart S Action Levels, and other state 
and provi~ce soil cleanup levels were evaluated by your consultant. This 
evaluation was prepared in a table entitled "Attachment 1 Summary of Applicable 
Remediation Levels." Revised remediation levels were proposed with rationale 
given for any changes. This table will be incorporated as an attachment to the 
Final Approved Site F Closure Plan. 

As such, MPCA st'aff has reviewed this ~a ta and has performed hazard index 
calculations for each toxic endpoint to account for additivity effects. This 
analysis verified the proposed remediation levels are acceptable. The effect of 
additivity of mUltiple metal elements does not appear to pose a significant 
threat to human health. Therefore, a risk management decision was made to 
approve the revised proposed remediation levels as follows (ug/g): 

ANTIMONY 4.0 

CADMIUM 1.2 

CHROMIUM 100.0 
(total) 

COPPER 80.0 

LEAD 300.0 

MERCURY 0.3 

NICKEL 45.0 

SILVER 5.0 

,;~ 

MPCA ToU Free 1-800-651-3864. Telephone Device for the Deaf (TDO) 6121297-5353. Greater Minnesota TOO 1-800-627-3529 ' 
520 Lafayette Rd.; St. Paul. MN 55155-4194: (612) 296-6300: Regional Offices: Duluth' Brainerd· Detroit Lakes· Mars:"",ail • Rochester 

Equal Op::>onumty Employe, • Pnnted on RecyCled Pace, t!, / -~ 



Mr. Michael R. Fix 
Page 2 

You may contact Dan Card at 612/297-8379 or Jon Pollock at 612/297-8477 if 
have any questions. 

Sincerely.,..,-:?......... z.-.. /" .~.' ... 

B::~'~/ p./~sor----
Permit and Review Unit 
Regulatory Compliance Section 
Hazardous Vaste Division 

BilB:rg 

cc: Keith Benker, Venck Associates, Maple Plain 
Robert Fitzberg, Cognis, Incorporated, Santa Rosa, California 
Charles Slaustas, U.S. EPA, Chicago 
Joel Morbito, u.s. EPA, Chicago 

• 
you 

--• 

• 
C, / -/5 
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Attachment 1 

Summary of Applicable Remediation Level~ 

Common 
Range Average USEPA 

In Siale or !'ravince Action Levels (8) (uR!S) Slate Aclion Actioo 
Level (9) Level (10) 

M~(a) AZ(b) OR (e) AI~(d) WI (e) M1~R!~~&!B) Rodl(IIL 

blood (3) 2-10 47 91 30 

kidney (3) .01-.1 .06 S8 131 25 130 40 

kidney (3) 1-1,000 100 
1,100 100 400 

g"ll'o 2-100 30 22,000 10,100 80 9,800 

Inlulinal (6) 

250 400 

blood &. 2·200 10 300 84 50 

behavioral 
dilUHbanccl 18 20 

kidney (6) 001·03 .03 35 82 02 

20,000 2,000 

body/organ 5-500 40 2,300 5,480 40 

weighl (6) 
12,000 200 

argyria (6) .01-5 .05 840 1,370 
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Attachment 1 (COIlt.) 

Slimmary of Applicahle Ucmediatioll Levels 

Reviled P"'posed 
Remediation Levell 

lur Sile (I 

4.0 

J.2 

100 

gO 

300 

0.1 

4S 

s 

• 

lor Hevised It 

I.ow CIIlI or COlllmon nngt. Sile 'pccific IMget wu baled 
{~, lilllited d.ta cOllld Ix: luw, "'I"alto I'",><"ed 'I C.AAI' 
health ,isk vllue LUlleu than oIher tYl'lclt heoJth ,i,k Vllutl. 

No change hom Initlall',ol'oled ,ellleciillion level. 
Sile 'petilic torget i. within colllmon range, I-<:u than 
~0l'{"ed 'ICAAI' heohh risk value, 

I!quiliO Ihe w,nlllOl, Ive,oge. Leu than Iyplcal health 
Iilk valuel. Par below p,ol'osed 1 CMP heoilh risle value, 

Within tOllllllon ,ange. Far below proposed TC.AAP healtll 
,i,le value Ind mOlt other Iypical health ri,le value!, 

No change hom initiall'lOposed rellledialion level. 
CUllenl Minnesota St8'uIo,Y level lor bare loils. 

Wilhin COIl1IlIOn range. Below I',oposed TCAAP he 11th 

,hle value A"d 111011 !)ther Iyplcal health ,i,le vlluel, 

Wilhln conlluon range, Below plOl'ol<d TCAAP 
hellth ,i,k value Ind 111011 other Iypical health risle VIIUel. 

Within cc_nlllon range. (lar below propoled TCMP bellth 
Ihk vllue and other Iyplcal bealth rhle values, 

, 
• 

• 
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Attachment 1 (Cont.) 

Summary of Applicable Uemediatioll Levels 

Notel: (IU unillllC ug/g) 

(1) ThcJC IIC .i1e .peclflC mean., exccpc for lead which wu developed baled on Iloil washing trealabilily Iludy. 

(2) Tablc 14, TeMP She P Cloture PIIII, revl.ed Junc 28, 1993. 
Thuc .c lite lpeclfic mCUII plultwo atandard dcvlatlon., c.xccpc for lead which h .. a Iialulory level. 

(3) Appcndb K, TeMP Shc P C\OIUl'C Plan. Unadjulted, noncarcinogenic preliminary rcmcdiliion 101" (or TCAAP. Developed by PItC under contrici (or USUPA RealOlI V. Leller daled April 3, 1992. 

Bued upon 1110 TCAAP lIeahh Rllk Aucllment Rcport. 

(4) Unadjulted, noncarcinogenic preliminary rcmedlilion goail for TCMP. Developed by PRC under conlracl (or USUPA RcglOlI V. \.eller daled July 30, 1993. 
Por!he purpDIC of Iddrcnlnl hum III hcallll rllk. II Site P, IU chromium 9111 l.uumed to be cluomlum VI. 

(5) Miruaoll Ruici Chapler 4160.0020, .. proPOled by Ihc MilUlClOII Pollulion Conlrol Aaency (or TCAAP. 

(6) Tablc 4 .3. Pinll Report,lIuman lIelldl Risk Ancnmenl, New Drighloo/Arden Jlilll Superfund She Including Twin Qlies Army Ammunilion Planl, April 1991. 

(7) Brown, cL II., 1983. lIu.doul Wlatc Land Trulrncnl. Drown, K.W., O.B. UVltll, Jr., and n.D. Frallrup, edl. Buncrworth Publhhcn: Woburn, MI. p. 308. 

(8) ! . Mimeaolll'ollution Control Agency or MimclOII Department of Ilca1lh, loil IClion or rcmedialion levell. 
\!. ArizOIlI Departmenl of P.nviroomenlli Qullily,lIeahh-Bued Guidance levell, June 1992. 
" • Orelon J!nvironmenlll Qualily Commlsllon, Clelnup levels· reddallial. JWle 1992. 
!!. Alberta Canadl, J!nvironmenlaJ Procecdon Servlcel, criteria (or loll rcmedialioll, (Dran· 4190: JUlie 1992). 
~ • SlIte of Wisconsin Dcpartmenl of Nalural RelOurcel, Comprehensive [!nvirocunenlll Cleanup Ilule, April 1993 (nonindultrialleulng). 

(9) Mlchlllll J!nvirolllllcnlil Relponle Acl (ACI301), Opcralional Memorandum No.8, Revision II, July 16, 1993, loll rule: 299.S111. Direcl cOlllacl value IlIloil (do nol conlume level). 

(10) USllPA Pederal Realltcr, 40 CPR 1'." 264, 26S, 210, and 211, Corrc:clive ActlOlI for Solid WUle ManagcmellllJnill IllIazardoui Wasle I'acililiel, Propoled Rule, July 21, 1990. 

(II) USI!PA _ SupcrfWld Office or Prolram millascmml, Record or Decision (ROD) fY91, dill bue (8nnull report) - 12 differml ROlh lluoughoullhe ConlincnlaJ US; Ihere were no numeric performancel 

given (or loil remediation (Slate.: MA, OR, AZ. Nil, NY). 

• • no nwneric performance value. 

• 
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C.2 Revised Cadmium Remediation Level, 
Oversize Sample Schedule, and 
Acceptance Testing Approvals 

{~c:< - I 



Minnesota Pollution Control Agency 

Mr. Michael Fix 
Commande~ls Repres~~ta:ive 

Department of the A--my 
Tvin Cities Army Ammunition Plant 
Nev Brighton, Minnesota 55112-5700 

Dear Mr. Fix: 

RE: Response to lette~s of Octobe~ 15, 1993, and Octobe~ 18, 1993: 
- Ove~size material 

Response to letter of October 15, 1993: 
- Summa=y of September 30, 1993, meeting 

On September 30,' 1993, Venck ~~sociates, 'Incorporated, (Venek) and Cognfs, 
Incorporated (Cognis) personnel met vith Dan Card, Dave Bellu~~ and Bruce Brott 
from the Hazardous ~aste Division of the Minnesota Pollution Control Agency 
(MPCA). Four issues vere discussed at the meeting: 

1) Adjustment of the previously approved cadmium target and goal cleanup levels 

_.2) 
3) 

Sampling of ove~sized material vith a diameter greater than 0.25 inches 

Completion of acceptance testing 

4) 

1) 

-. 

Operating 24 hours per day 

Adjustment of the Dreviously aDDroved cadmium target and goal cleanuD levels 

Due to soil variability, and limits of treatability and lab analysis, 
Cognis .~s unable to a~~ieve the previously approved remediation "goal" 
("-background mean" plus tvo standard deviations) for cadmium of l.2 ug/g 
during the acceptance test. Based on MPCA health assessment calculations, 
considering additivity affects, and alloving mixing of treated soil vith 
resampling as discussed below, the remdiation goal for cadmium vas revised 
from 1.2 ug/g to 4.0 ug/g. Correspondingly, the cadmium "target" 
("background mean") was revised from 0.4 ug/g to 2~0 ug/g . 

. -
All treated units of soil (of vhatever size) must be sampled to determine 
concentrations of cadmium. Any unit of treated soil with 2.0 ug/g of 
cadmium or less in all samples (not an average) can be backfilled vith no 
deed restriction for cadmium placed on the property. 

Any unit of treated soil exceeding the cleanup goal of 4.0 ug/g can be mixed 
with less contaminated treated soil to reduce the cadmium concentration. 
This mixture must be sampled, and if all samples (not an average) from the 
mixture are less than 2.0 ug/g, the soil can be backfilled with no deed 
restriction for cadmium placed on the property. If any soil sample from the 

MPCA Toll F~ 1-800-6Si-38604. Tdephone Devic: for the Deaf (TOO) 6121297-5353. Grote:' Minneota TDD 1-8()().6Zi-J529 

520 Lafayette Re.: St. Pau~. MN 55155-!194; (6i21 296-6300; Regional Offices: Dululh· Brainerd· Detroit Lakes· Marshall· Roc!iester 

Scual Oaaaftunitv Smalover • Pnnlea on Recvc:ec Pacer 



Mr. Michael Fix 
Page 2 

mixture is greater than 2 ug/g, but less than or equal to 4 ug/g, the 
treated soil may be backfilled with a deed restriction for cadmium placed on 
the property. 

2) Samcling of oversized material with a diameter greater than 0.25 inches 

On September 23, 1993, Mr. Keith Ben~~er with wen~~ discussed the several 
methods of analyzing the coarse fraction (greater than 0.25 inch) of the 
washed soil with Mr. Jon Pollo~~ of the MPCA. On September 24, 1993, Mr. 
Pollock contacted Mr. Bencker to discuss which method would be most 
appropriate. Considering which method would best represent future conditions 
at the site it was agreed that the total characteristic leaching procedure 
(TCLP) method on uncrushed ro~~ would be the appropriate method to use and 
that the criteria in determining whether the material could be returned to 
Site F would be that the concentrations for ea~~ sample and each constituent 
would have to be equal to or less than the maximum concentrations in Minn. 
Rules 7045.0131_subp. 8. 

Sampling of the coarse fraction shall continue throughout the entire 
remediation process as with the fine fraction. The Army should submit a 
proposed sampling frequency of the coarse material. 

3) Comoletion of acceDtance testing 

Based upon the revised goal of 4.0 ug/g for caam~um, and the allowable 
mixing of treated soil sc~~arios discussed in item 1), the eight (8) day 
"Summary of Treated Soil Analytical Results" collected through September 30, 

-. .• 

1993, (attachment 2 of your October 15, 1993, letter) documents the cleanup • 
goal for each metal of concern was acnleved. Review of this acceptance test 
period data completes the MPCA In Process System Review as discussed in our 
March 19, 1993 letter. 

4) Operating 24 hours per day 

It is understood that operating 24 hours per day as described on page 66 of 
the closure plan will not occur ·this fall, but may comm~~ce in the spring. 

If you have any questions or comm~~ts please contact Dan Card at 612/297-8379 or 
Jon Pollo~~ of my staff at 612/297-8477. 

Sincer)l-Y, 
//--

L.... . 
Bruce w. Brott, P.E., Supervisor 
Permit and Review Unit 
Regulatory Compliance Section 
Hazardous waste Division 

BYB:mh 

c C : LI(eftii".B~~VenCR:r'".a:ssoc::.I.at~!": ·7 
-~. -_ .. ... _ ... .;....ac._~ __ ..---__ -.~::;f 

Charles Slaustus, EPA Region 5 

c. ol - .3 

-. 
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Ci:::?ARTMENT OF THE ARMY 
~NIN CO"lES ARMY AMMUNITlON ,...j.NT 

NE'''' BRIGHTON. MINNESOTA ~!51 12·S7C:O 

May 9, 1994 

SMCTC-EV (200-1b) 

~ 
SUBJECT: AddendumZ: TC.;AP Site F Qosure Plan 

Minnesota. Pollution Control Ag~ncy 
ATTN: Mr. Dan Card 
Hazardous Wasre Division 
Regulatory Compliance Section 
Permit Revie,.y Unit 
520 "Lafayette Road 
St. Paul. Minnesota 55155 

Dear Sir: 

i 
Please find enclosed Addendum No.;'to the TCA.AP Site F Closure Plan, July 

1993. Revisions to this dOC".ml::J.t have been made as per previous discussions. Upon your 
review, preparation of a lett::- of MPCA approval at your earliest convecience will be 
appreciated. 

Upon vm~n conc:w:r:nce by your office, a copy of the Addendum will be provided 
to the individuals who have re=:ived the subject Closure Plan. 

Tne pac is Mr. Mar'...n R.. McOe::ry; SMcrC-EV, or Mr. Michael R. Fix, 
SMCTC-CO, (612) 633-2301. en. 651 or 661. 

Enclosure 

Copies Furnished: 

Sina:rely, 

~/L 
MichacI R. FlX /T 
Commamjer 5 Representative 

.. 

-. . ':' ~.-~. "'~'. ". 
Cdr. U.S. Army Environme::1Ial Center. ATIN: SFIM-AEC-IRA, Mr. Pete ~self ·(wo/encl) 
Cdr, U.S. A.rrny Environme:::al Hygiene Agency. 

A TIN: HSHB-ME-SR. M:. Keith Williams (wo/enc!) 
U.S. Army Corps of E.."'1gine::-s. Omaha District. A'ITN: CEMRO-ED-EC, Mr. Mark Ryan (wo/encl) 

mAA Mgr, FCC-TCAAP (wo/encl) 

Q.. ~ ~~. ' .... -._. 
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I. INTRODUCTION 

~ 
ADDENDUM NO.£. 

TCAAP SITE F CLOSURE PLAN . 
:May 5, 1994 

Since approval of the Site F Closure Plan by the Minnesota Pollution Control Agency 
(MPCA) in July 1993, site closure work was initiated in September 1993, but was 
temporarily suspended in November 1993 for the winter months. During the course of the 
work performed in fall 1993, a number of issues surfaced which either were not addressed in 
the original closure plan, or which were different from the closure plan. During the winter 
shut-down period, these issues were discussed with the MPCA. This addendum is intended 
to document the issues and describe changes to the closure work which will be performed in 
1994. 

ll. CLEANUP LEVELS 

During September and October 1993, discussions and correspondence took place on revising 
the cadmium cleanup "target" and "goal"; however the revision was never documented as an 
addendum. This section is written to document those correspondences and agreements 
regarding the cadmium cleanup level so that it becomes an addendum to the Site F Closure 
Plan. 

In the closure plan, the enforceable cleanup "goal" for cadmium was 1.2 micrograms per 
gram (ug/g) and the cleanup "target" was 0.4 ug/g. 

In a letter from Mr. Mike Fix of the U.S. Army dated October 15, 1993, a request was 
made to modify the cadmium goal from 1.2 ug/g to 4.0 ug/g and the cadmium target from 
0.4 ug/g to 2.0 ug/g. The MPCA responded in a letter from Mr. Bruce Brott dated 
November 8, 1993, approving the revised cleanup levels as listed above. In addition, the 
letter detailed how soils with varying levels of cadmium would be regulated. This 
information is summarized below: 

Cadmium soils less than or equal to 2 ug/g - Can be backfilled at Site F with no deed 
restriction on property. 

Cadmium soils 2 to 4 ug/ g - Can be baclcruled at Site F with cadmium deed -restriction on propeny, or treated soils can be mixed and resampled. If all samples 

1 



(not an average) from the mixture are less than 2 ug/g, the soils can be backfilled • 
with no deed restriction for cadmium placed on property. 

Cadmium soils greater than 4 ug/g - Cannot be backfilled unless mixed and resarnpled 
as discussed above. 

Early in the 1993 treatment season, two batches of soil with cadmium concentrations greater 
than 2 ug/g but less than 4 ug/g were placed in the clean stockpiles. The other metal 
concentrations were below the cleanup goals. 

The batches (Batch 4 and Batch 12) were placed along with other successfully treated batches 
in the stockpiles on the north end of Site F. For reference sake the two stockpiles will be 
designated "west" and "east". The treated batches were piled together such that it is not 
possible to identify or segregate individual batches. At the time, it was assumed that the 
stockpiles would be backfilled on Site F prior to testing for verification that mixing occurred. 
Subsequent discussions with the :MPCA clarified that the testing should be done before 
backfilling. In hindsight, it would have been advantageous to keep Batch 4 and Batch 12 
separate from the clean soil stockpiles to allow better control over mixing and testing. As it 
stands, it should be assumed that these two batches could be anywhere within the two 
stockpiles and that both stockpiles should be tested. 

A total of 29 batches were successfully treated during 1993 and returned to the stockpiles at 
Site F. Based upon a visual inspection of the two stockpiles, the west stockpile is estimated 
to contain 18 batches (60%) and the east stockpile 11 batches (40%). • 

To test the stoch.-piles, it is proposed to collect a total of 56 samples or the approximate 
equivalent of 2 samples per batch. Fifty-six samples are proposed for simplicity of having 
equal numbers of samples for subpiles as described in the next paragraph. 

Weighing the cost of sample collection and analysis versus the cost to subdivide the 
stockpiles into smaller piles, it is proposed to subdivide the combined quantity of the two 
stockpiles into 7, 8, or 14 subpiles. The exact number will depend upon the available space 
due to trees and steep slopes. The subpiles would be formed to be approximately equal in 
size based upon visual inspection. 

After forming the subpiles, an equal number of samples will be collected from each pile such 
that the total number of samples is 56. As an example, if 8 subpiles were formed, then 7 
samples will be collected per pile. 

It is proposed to collect discrete grab samples at randomly selected locations within each 
subpile. The sample locations will be selected by: 

2 • 
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1) 
2) 

establishing a coordinate system (x, y, z) for each pile; and 
using a random numbers table to select the coordinates for each sample 
location. 

Prior to sample collection, approval will be obtained from the MPCA regarding the number 
of piles formed and the sample locations within each pile. 

The samples will be collected using a hand auger. In the event of difficulties associated with 
the borehole collapsing while augering to locations within the pile, a backhoe may be used to 
assist in getting soil from the desired locations. 

The samples will be submitted to the laboratory for cadmium analysis using the same method 
as for testing of other soil samples at Site F. 

The cadmium results will be interpreted as follows: 

1) If the cadmium concentration is less than or equal to 2 ug/g for all samples 
within a given pile, then that pile may be backfilled at Site F. 

2) If the cadmium concentration is greater ·than 2 ug/g for ~ (even as few as 
one) sample within a given pile, then that specific pile must either be 
remixed and tested, reprocessed through the treatment plant, or transported to 

an off-site landfill. 

The MPCA will be notified of the testing results and the Army's plan for each pile prior to 
moving the soil. 

ID. RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) STORAGE 
FACILITY 

The Army will pursue permitting of a RCRA storage facility for storage of hazardous waste. 
This building will be used for storage of hazardous waste from Site F and will potentially 
have future use for storage of hazardous waste from other TCAAP remediation sites. 
Hazardous wastes from Site F which may potentially be stored in the RCRA facility include: 

1) Mercury-contaminated scrap and ordnance; 
2) Mercury-contaminated soils; 
3) Ordnance (non-mercury contaminated); 
4) TCLP-hazardous soils which are not processed or fail to be processed to non

hazardous levels; and 
5) Other hazardous substances excavated which cannot be treated . 

3 



. It is likely that an existing building on the TCAAP will be retrofitted and utilized for 
hazardous waste storage, as it would be the most cost-effective option. ModiIlcations to the • 
building will be made as necessary to meet permitting requirements (Le., containment, etc.). 
Permitting of the facility will be a high priority since completion of the facility modifications 
and permitting prior to completion of work at Site F is desired. 

IV. CONT AMINA TED SOIL EXCA V A TION AND VERIFICATION SAMPLING 

Excavation of contaminated soil at Site F will continue to be conducted as described in the 
closure plan. Surficial soils (non-disposal area) soils will continue to be excavated in six
inch lifts with samples for XRF analysis collected at a frequency of approximately 1 per 625 
square feet. The frequency of sample collection for laboratory analysis has been increased 
from 1 per 2500 square feet as stated in the closure plan to approximately 1 per 625 square 
feet. It is expected that the increased analytical cost will be offset by savings due to 
minimizing the quantity of soil to be excavated and treated. 

At the time of the closure plan, only one disposal area was known to exist 
(Trench 038, subsequently referred to as Disposal Area 3). Additional disposal areas were 
identified with magnetometer work and exploratory test digging work performed in the fall of 
1993. An additional 10 disposal areas were identified for a total of 11 disposal areas. These 
additional disposal areas will be excavated as described for Trench 038 in the Site F Closure 
Plan. 

Disposal area samples for XRF analysis and for laboratory analysis will generally be 
collected as described for Trench 038 in the closure plan. For disposal areas which are 
deeper than 3 feet, sidewall samples for XRF analysis will be collected at depths (in feet) of 
3, 6, 9 ... etc. as appropriate for the depth of excavation. Sidewall samples will be 
collected from, a minimum of four locations around the excavation. Samples from the floor 
of the excavation will be collected from a minimum of two locations for XRF analysis. 
When XRF analysis indicates that excavation should be complete, 4 laboratory samples from 
excavation sidewalls and one laboratory sample from the excavation floor will be collected 
for verification of XRF results. If laboratory analysis indicates that funher excavation is 
required, additional excavation and sampling will be conducted as required. 

For disposal areas shallower than 3 feet, these areas will be considered as surficial soils and 
will be sampled for XRF and laboratory analysis as described for surficial soils. 

Handling of other materials excavated from disposal areas (ordnance, scrap metal, etc.) is 
discussed in other sections of this addendum. 

4 
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v . "SUBSTANCE" CHARACTERIZATION SAMPLING AND ANALYSTS 

Characterization sampling and analysis has been, and will continue to be perfonned on non
native "substances" encountered at Site F. The definition of "substance" is loosely meant to 
include products or waste material in a container of some type (e.g., residue in a cast iron 
pot), or a layer of material buried within soil (e.g., seams of ash-like material ranging in 
thickness from less than I-inch to approximately I-foot), or discolored soil. As a practical 
matter, it is not feasible to excavate and completely segregate all of the "substances" from 
the surrounding soil. 

A sampling protocol has been developed to ensure collection of representative samples for 
laboratory analysis in a manner which addresses applicable health and safety concerns before 
excavation of these substances. The sampling protocol will be reviewed by the Site Safety 
Officer who has overall responsibility for health and safety issues relative to the Site F 
Closure process. The sampling protocol will be consistent with the Site F Health and Safety 
Plan. The sampling protocol is currently being revised and will be submitted to the MPCA. 

Laboratory analysis has been, and will continue to be performed on the substances to meet 
two objectives: 

1. substance identification 
2. hazardous waste determination 

To meet the objectives listed above, the following laboratory analyses will be perfonned: 

Substance Identification: 

• Volatile analysis (EPA Method 8260 for MDH 465E parameter list» 
• ,Semi Volatile Analysis (EPA Method 8270) 
• Inorganic Analysis (EPA Method 6010) 
• Cyanide Analysis (EPA Method 9010) 
• Mercury Analysis (for solids EPA Method 7471), (for liquid EPA Method 

7470) 

Hazardous Waste Determination 

• corrosivity analysis (for solids EPA Method 9045), (for liquids EPA Method 
1110) 

• ignitability analysis (ASTM D56) 
• reactivity analysis (EPA Methods 9010 modified and 9030 modified) 
• Toxicity Characteristic Leaching Procedure (TCLP) analysis for metals. 

(EPA Methods 7060, 6010, 7470, 7740) 
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Samples for TCLP metals analysis will be held by the laboratory while inorganic (total 
metals) analysis are being performed. Depending on the total metals analysis, a decision will • 
be made by the Army on whether TCLP-metals analysis is necessary to facilitate disposaL 
In addition to the sampling and analysis of non-native substances perfonned to date, three 
additional substances encountered at the end of the 1993 treatment season will be 
characterized in 1994. The substances include a black substance in a round broken pot, a 
black substance in a rusted drum, and chunks of blue-grey material. These substances were 
all encountered in disposal area 11. 

VI. "SUBSTANCE" MANAGEMENT AND DISPOSAL 

Characterization analysis provides information necessary to evaluate the proper remediation 
or disposal alternative for each substance. 

Of the substances characterized during 1993, three substances were drummed and shipped to 
the smelter due to their high lead content (blue/grey solids, blue/grey powder, and tan ash 
from Disposal Area 7). Three types of substances excavated from disposal areas were placed 
in drums during the 1993 treatment season and remain on-site as described below. 

One substance, identified as cellulose nitrate, was encountered when excavating the test 
trench in Disposal Area 1. The cellulose nitrate encountered in digging the test trench was 
placed in a drum and sealed. Laboratory analysis has determined that the substance is a • 
hazardous waste due to lead levels in exceedance of the TCLP limit. As such, the drum has 
been labeled a "Hazardous Waste". This partially filled drum is viewed as a satellite 
accumulation and will remain within the Site F exclusion zone until excavation activities are 
complete or until·the drum is filled with additional cellulose nitrate, or until a RCRA storage 
facility has been permitted at TCAAP (see Section ill). Once filled, or after project 
completion, the drum will be disposed of as hazardous waste. The substance will be 
processed at an off-site hazardous waste incinerator. The :MPCA will be notified of the 
hazardous waste incineration facility prior to shipment. 

The second substance placed in drums from Site F consisted of approximately 25 plastic and 
glass containers encountered when excavating Disposal Area 7. The containers were 
primarily empty, but three containers had sufficient quantities of liquids to allow for 
laboratory analysis. The analysis revealed water, trace concentrations of metals, and low 
levels of methylene chloride (~2 mg/l). Because of the presence of methylene chloride and 
the lack of infonnation on the process which generated the waste, the MPCA has stated that 
the jars should be regulated as hazardous waste. As such, this drum will be handled in the 
same manner as the cellulose nitrate and maintained on-site as a satellite accumulation until 
the drum is full or excavation activities are complete. At that time, the drum will be 
processed at an off-site hazardous waste incinerator. The :MPCA will be notified of the 
hazardous waste incineration facility prior to shipment. 
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The third substance consisted of I1h drums of white ash-like material excavated from 
Disposal Area 3. This substance was characterized as non-hazardous metal carbonates and 
metal oxides. These two drums were placed on the Site F decontamination pad pending a 
determination if the substance would be processed through the treatment plant. It is now the 
Army's intent to place these two drums on the new storage pad (see Section XI) pending 
transportation off-site to a landflll. 

The various cast iron pots or kettles containing substances are covered within the Site F 
exclusion zone. All other "substances" have either not been excavated or have been 
stockpiled and covered within the exclusion zone. 

For all of the "substances" remaining on-site, and for any others uncovered during 1994, it is 
the Army's intent to segregate these substances individually and store them on-site pending 
transportation off-site for disposal. MPCA will be notified upon discovery of a new 
substance and excavation work in this area will be halted until MPCA approval to proceed is 
received. None of the substances are proposed at this time to be processed through the 
treatment plant. The Army reserves the right to request at a later date, permission from the 
MPCA to treat some or all of the substance containing soils. The Anny recognizes that 
approval would be conditional upon demonstration of treatment effectiveness and agreement 
upon a sampling plan. 

Substances which are of a nature that they can be scraped out of containers or small 
quantities that can be easily excavated as unique entities, are intended to be placed in drums, 
labeled hazardous or non-hazardous based upon characterization, and placed on the new 
storage pad (see Section XI). A deliberate attempt will be made to excavate substances and 
place the substances in drums. Substances such as discolored soil, or where the substances 
cannot easily be separated from soil, will be stockpiled and covered either on the new storage 
pad or within the Site F exclusion bounda.]. 

Vll. HIGH-EXPLOSIVE MANAGEMENT AND DISPOSAL 

High-explosive items including grenade charges and miscellaneous fuse types have been 
encountered during excavation activities at Site F. These materials were placed in steel 
ammunition bins and steel ammunition cans and transponed by an explosives vehicle to the 
designated storage location. Chain of custody forms are completed to document transport 
and storage location of every ammunition bin and ammunition can. The materials are 
currently in secure storage in an underground explosives storage building (Building 530). 
The excavation, handling and transpor..ation of the high-explosive items was performed under 
the direction of an ordnance and explosives waste services company. The Army will classify 
the explosive type and classification of the high-explosive items. Discussions are underway 
with Alliant Techsystems, Inc. to decommission the high-explosive items at their open 
burn/open detonation facility in Elk River, Minnesota. The high-explosives are being ,; 
accumulated until the end of the closure process for safety concerns, to limit the number of 
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shipments of high-explosive. At the end of the Site F closure process, the high-explosives 
are expected to be transported to Alliant Techsystems' open burn/open detonation facility. • 
All high-explosives transport will be done in accordance with Department of Transportation 
regulations. The MPCA will be notified prior to shipment. If additional high-explosive 
items are encountered during 1994, they will be managed in the same manner described 
above. 

VIII. ORDNANCE MANAGEMENT AND DISPOSAL 

The following ordnance items (excluding high-explosive items) have been encountered to date 
at Site F: 

• live 30 and 50 caliber rounds 
• primer caps 
• brass casings with primer caps 
• tracer and incendiary projectiles 

To date, approximately 3 tons of ordnance and 3 tons of scrap metal have been excavated 
from Site F, placed in steel ammunition bins, and placed in secure storage in Building 189. 

It is the Army's intent that these materials be: 

• washed to remove soil particles 
• sorted to segregate scrap metal from ordnance (scrap metal management and 

disposal is discussed in Section IX) 
• replaced in steel ammunition bins and placed in secure storage in TCAAP 

Building 189. 

Washing of the scrap metal/ordnance mix (listed above) will be conducted within the 
exclusion zone, directly adjacent to the Site F decontamination pad. The scrap 
metal/ordnance mix will be placed on a reinforced screening structure able to contain all 
sizes of scrap metal/ordnance mix encountered. The scrap metal/ordnance mix will be 
sprayed with a high pressure washer operated from the Site F decontamination pad to remove 
soils. Washwater will drain onto soils which will be later excavated and treated at the end of 
the project. Decontaminated scrap metal/ordnance mix will be sorted to segregate scrap and 
different ordnance types. These materials will be placed in steel ammunition bins and 
transported to Building 189 for secure storage. 

Building 189 has been placarded to denote the explosive characteristics of the ordnance 
material. Chain of custody forms are completed to document transport and storage location 
of every ammunition bin. The ordnance will be ~anaged as a hazardous waste. The Army , 
will pursue permitting of a ReRA storage facility (see Section ill). The ordnance will be ., 
placed into the storage facility once the permitting process is completed. The Army is 
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evaluating options for disposal of the ordnance. Hence, TCAAP will store this material as 
hazardous waste while it continues to investigate disposal options. A storage extension was 
requested in a March 9, 1994 letter from Scott Lantz of the Army to Mr. Roger Bjork of the 
MPCA. 

Additional ordnance excavated at Site F during the 1994 treatment season will be washed and 
sorted as described above. Some ordnance will be recovered from the soil washing 
equipment at Site D which will also be sorted. 

IX. SCRAP METAL MANAGEMENT AND DISPOSAL 

The following types of scrap metal have been encountered during excavation activities at 
Site F: 

• Brass casings without primers 
• Lead projectiles 
• Steel banding 
• Miscellaneous steel debris 
• Crushed steel drums 
• Cast iron pots 

During 1993, approximately 3 tons of scrap metal (excluding cast iron pots and crushed steel 
drums) have been excavated from Site F, placed in steel ammunition bins and placed in 
secure storage in Building 189. This scrap metal and ordnance will be transported from 
Building 189 to Site F, washed in the Site F exclusion zone just off the decontamination pad 
to remove soil particles, then sorted to separate the scrap metal from the ordnance, and 
transponed back to Building 189. 

Handling of scrap metal and ordnance excavated during the 1994 treatment season will 
include preliminary sorting at Site F to segregate scrap metal from ordnance prior to 
washing. 

Washing of all types of scrap metal (listed above) will be conducted within the exclusion 
zone, directly adjacent to the Site F decontamination pad. Scrap me~ will be placed on a 
reinforced screening structure able to contain all sizes of scrap metal encountered. The scrap 
metal will be sprayed with a high pressure washer operated from the Site F decontamination 
pad to remove soils. Wash water will drain onto soils which will be later excavated and 
treated at the end of the project. Decontaminated scrap metal will be placed in steel 
ammunition bins and transported to Building 189 for secure storage. 

The scrap may be periodically transported to a scrap metal vendor for recycling or may be 
accumulated in Building 189 until the end of the project and transported at one time. A 
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scrap metal vendor has not yet been contracted. The MPCA will be notified of the scrap 
metal vendor chosen. 

X. MERCURY-CONTA1\flNATED MATERIAL MANAGEMENT AND DISPOSAL 

Mercury-contaminated materials have been encountered during excavation activities at Site F. 
The mercury-contaminated materials include both scrap metal and ordnance. A small amount 
of the material has been excavated, placed in steel ammunition bins, and is currently stored 
inside the Site F exclusion zone. Preliminary testing indicates that washed materials would 
have lead concentrations above the toxicity characteristic leaching procedure (TCLP) limit. 
Funhermore, wash water used to remove soil particles from the tested materials contained 
levels of mercury which would not allow the wash water to be used for the following 
purposes: 

- dust suppression at Site F 
- make-up water in soil treatment equipment 
- sanitary sewer discharge 

Therefore, the mercury contaminated materials will be sorted to separate scrap from 
ordnance, but the materials will not be washed. Sorting is planned because it may assist in 
future disposal of the material. 

• 

The Army is evaluating whether unwashed mercury-contaminated scrap metal can go to a • 
scrap metal vendor for recycling. The mercury-contaminated ordnance will be transported 
and stored in Building 189. Similar to the ordnance disposal issues, the Anny has not 
identified a feasible solution for the disposal of the mercury-contaminated ordnance. As 
such, the Army will store the mercury-contaminated ordnance as a hazardous waste while it 
continues to illvestigate disposal options. Upon completion and pennitting of the RCRA 
storage facility (see Section III), the mercury-contaminated material would be transported to 
the RCRA facility for storage. 

Additional mercury-contaminated materials which are excavated during the 1994 treatment 
season will also be sorted. The disposition of this material will be the same as described 
above. 

XI. SOIL TREATMENT AND VERIFICATION SAMPLING 

Prior to soil processing, plant modifications will be made to improve operations. A triple
start spiral will be added to remove more of the fine copper flecks and lead dust particles. 
Spirals are designed to remove smaller diameter particles than the current jig. The combinec;t 
use of the jig and spiral should improve particulate removal. Better attrition and break down ., 
of clay lumps will be designed into the trommel. This will be necessary for the greater clay 
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content in the new disposal areas. Vegetative organic separation will be added to the 
clarifier to keep more root matter from going through the fines process. An acidification 
vessel will be added prior to the first fines-leaching clarifier to assist in lowering the pH 
faster. This will improve the leaching efficiency and should allow faster processing of the 
fines. A different series of pumps will be used to allow for faster input of acid. This should 
also allow faster processing of the fines. An improved neutralization process will be 
installed to ensure that the leached fines have been completely neutralized. Additional 
penn anent ladders and catwalks will be built to allow safer operation of the plant. A larger 
centrifuge or two smaller centrifuges in parallel will be installed for increased capacity. The 
centrifuge capacity was the rate limiting step in the fall of 1993 and this change will thus 
improve the processing rate. 

Soil processing is anticipated to take place 10 hours per day, Monday through Saturday. 
Maintenance activities may be performed on Sundays, but no soils will be processed. 
Processing rates are anticipated to be approximately 100 to 150 tons per day. 

The MPCA has requested an increased sampling frequency for treated soil in their letter of 
December 6, 1993. In accordance with the request, the sampling frequency for laboratory 
analysis will be increased from 1 per 60 tons to 1 per 30 tons. In accordance with this 
frequency change, the batch size will thus be reduced to 30 tons such that one laboratory 
sample per batch continues to be collected. In accordance with the closure plan, 3 grab 
samples per batch will continue to be collected for XRF analysis of lead and a composite of 
these three samples will continue to be submitted for laboratory analysis for the eight metals 
of concern. At a processing rate of 100 to 150 tons per day and 10 hours per day of 
processing time, one 30-ton batch will be processed in approximately two to three hours. 
Samples for XRF analysis will thus be collected at approximately 40 to 60-minute intervals. 
In order to maximize treated soil compartment space and minimize repeated soil handling, 
two to three 30-ton batches may be stored in one soil compartment depending on 
compartment size. Batches will be separated by movable dividers constructed of PVC or 
wood frame covered with plastic tarp or similar materials. At project completion, dividers 
will be steam-cleaned and hauled off-site to a permitted solid waste or industrial waste 
landfill. Batches will continue to be labeled with signs mounted on fenceposts to ensure 
accurate tracking of batch numbers. 

The identification of additional disposal areas (some containing much higher levels of metals 
than were generally observed in other areas of Site F) may result in the soil treatment being 
unable to reach the existing Site F cleanup goals for some soils. Soils which are not 
processed to below cleanup goals will likely be rendered non-hazardous through processing. 
As described in subsequent paragraphs, non-hazardous soils may be mixed and resampled. If 
the mixed soils are below cleanup goals, the mixed soils will be returned to Site F. This will 
allow the maximum amount of soils to be returned to the site. However, in order to 
complete remediation of Site F, it may be necessary to dispose of some non-hazardous soils ' 
in a permitted municipal solid waste or industrial waste landfill. The facility to be used for,; 
disposal will not be selected until all soils have been treated. Since disposal costs are 
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dependent upon total quantity, it is more cost effective to wait until soil processing is • 
completed such that a known soil quantity (and soil quality) can be discussed with potential 
facilities for disposal cost negotiation. The MPCA will be notified of the facility selected. 

Batches which do not meet Site F cleanup goals will be tested for TCLP metals to determine 
if the soil is hazardous. Logistically, the soil sample for TCLP analysis will be a composite 
sample from the three XRF grab samples from a batch (essentially a split sample of the total 
metals analysis sample) and will be sent to the laboratory at the same time as the total metals 
sample. The laboratory will hold the TCLP sample until total metal results are received (24-
hour turnaround.) If total metals results show that cleanup goal(s) have not been met, the 
TCLP sample will be analyzed (48-hour turnaround). 

While awaiting TCLP results, it is intended that the soil will be left in the compartment on 
the Site D pad. However, if compartment space is needed to continue treatment operations, 
the soil will be placed into plastic-lined, steel drop boxes. The empty drop boxes will be 
moved onto the Site D pad next to the treated soil compartments for loading of soil into the 
boxes. After loading, the drop boxes will likely be moved off of the Site D pad to a location 
adjacent to the pad due to space constraints on the pad. The boxes will be covered during 
precipitation events to prevent water from accumulating in the sealed box. Due to weight 
restrictions for pickup and movement of the drop boxes, each drop box will likely contain 10 
tons of soil. Hence, a 3D-ton batch which does not meet Site F cleanup goals may have to 
be placed into three drop boxes while awaiting TCLP results. 

If the TCLP results indicate that the soil is hazardous, the soil will remain in the drop boxes • 
adjacent to the Site D pad until the soil washing/soil leaching vendor is ready to reprocess 
the soil. At such time, the drop boxes will be moved to the feed stock."Pile section of the Site 
D pad where the soil will be unloaded from the drop boxes and placed on the feed stockpile. 

If the TCLP results indicate that the soil is non-hazardous, the drop boxes will be transported 
to a mixing/storage pad to be constructed as a bituminous overlay on the existing Building 
503 parking lot. The non-hazardous soil will be unloaded from the drop boxes onto the 
mixing/ storage pad. Batches will be piled on the pad in rows with space between each batch 
and will be labeled with signs to track batch numbers. Additional pad construction details 
are described in a subsequent paragraph. 

Mixing will only be conducted on non-hazardous soils. Mixing, if conducted, may take 
place soon after processing with a small number of batches mixed utilizing a front-end loader 
or comparable heavy equipment. The mixed stoc1.."Pile will then be sampled at a frequency of 
1 sample per 30 ton batch for any metal parameters which were above goals or in the case of 
cadmium, above the target. It is proposed to collect discrete grab samples at randomly 
selected locations within each mixed stockpile. The sample locations will be selected by: 

l. 
2. 

establishing a coordinate system (x,y,z) for each piie; and 
using a random numbers table to select the coordinates for each sample 
location. 
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• The samples will be collected using a hand auger. If results from the mixed soils are below 
acceptable levels, these soils will be transported back to Site F for backfilling. Mixed soils 
which are still above acceptable levels will either be remixed and resarnpled, or prepared for 
off-site disposal. 

If soil reprocessing is attempted on any non-hazardous batches, they will be hauled back to 
Site D and added to the feed stockpile for reprocessing. 

Prior to treatment, if any soils are deemed to be untreatable (either through characterization 
work or through actual processing experience), these soils will be segregated and stockpiled 
in the Site F exclusion zone. If necessary, the hazardous soils will be placed in plastic-lined, 
steel drop boxes and transferred to the new mixing/storage pad until appropriate disposal 
alternative(s) are selected. 

Vegetative organics removed from the clarifier will be placed in drums and a composite 
sample will be collected for TCLP analysis. The estimated quantity of vegetative organics to 
be handled in 1994, is approximately 10 drums. As verbally approved by the MPCA for 
vegetative organics removed in the fall 1993 treatment season, the analytical results will be 
compared with TCLP criteria. If less than this criteria, the material will be spread out and 
mixed with topsoil as part of the Site F final cover. If hazardous, drummed vegetative 
organics will be stored on the mixing/storage pad until they can be moved into the RCRA 
storage building or until appropriate disposal alternative(s) are selected. 

• The mixing/storage pad will be approximately 50,000 square feet in size. When completed, 
plans and specifications will be submitted to the MPCA for approval. The mixing/storage 
pad is not intended to be a long-term, permitted facility for hazardous waste; rather, it is 
intended to be an· area which will assist in the process of soil mixing and staging for final 
disposal. Therefore, the mixing/storage pad is not intended to comply with all provisions of 
the Minnesota Hazardous Waste Rules (7045.0534 Waste Piles) and the Minnesota Specific 
Waste Facility Requirements (7035.2855 Solid Waste Storage Standards). However, to 
promote environmentally-sound storage methods, the mixing/storage pad design and 

• 

operating procedures will be generally consistent with these rules. Specifically, the following 
design criteria and operating procedures will be utilized: 

1. 

2. 

3. 

The location of the mixing/storage pad will not be in an area characterized by 
surficial karst features and will be entirely above the seasonal high water 
table. 

The bituminous pad provides an impervious liner which will prevent 
contaminated soil and water drainage from contacting soils beneath the pad. 

Bituminous curbing will be installed around the edges of the pad to prevent . 
run-on to the pad. The curb will also prevent run-off from the pad. Curb , 
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height and pad slope will be designed to contain the water volume resulting 
from a 24-hour, lO-year storm (4-inch rainfall). • 

4. Soils stored on the pad will generally be covered to prevent rainfall from 
infiltrating through the soils and to prevent dust emissions. However, in 
order to allow drying of soils (post-treatment soils contain approximately 
30% water), batches may periodically be uncovered to allow for evaporation. 

5. Run-off water generated on the mixing/storage pad (along with any water 
drainage from the soil piles) will preferably be discharged to the sanitary 
sewer in accordance with the MWCC special disch?Tge permit. A second 
option is to place the water in the soil treatment make-up water tank for 
utilization in the soil washing process. If the plant cannot accept this water 
for any reason (i.e., volume limitations), this water would then be used as 
dust suppression in contaminated soil areas at Site F. 

6. The mixing/storage pad will be inspected at least weekly and after storms to 
ensure run-on and run-off measures are working properly and soil pile 
covering is in place. 

7. Non-hazardous soils which are not successfully mixed will be hauled to an 
off-site disposal facility within one year from initial pad use. 

8. Hazardous soils, if stored on this pad, will be stored in plastic-lined, steel 
drop boxes with covers until a RCRA hazardous waste storage building can 
be completed and permitted (see Section Ill) or until off-site disposal 
arrangements are made. If necessary, these soils would then be moved to 
this building until appropriate disposal alternative(s) are selected. 

9. Following mixing/storage pad construction and prior to storing soils on the 
pad, 5 pre-work pad wipe samples (baseline) will be collected for analysis for 
the 8 Site F metals of concern. Wipe sampling shall be conducted as 
described in the closure plan for other pads. At project completion and when 
all soils have been removed, the mixing/storage pad will be decontaminated 
by stearn cleaning. Post-decontamination wipe samples will then be collected 
and compared with pre-work wipe samples for verification of 
decontamination. This pad will be left intact for potential future use for 
other TCAAP sites. 
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XIT. MWCC SPECIAL DISCHARGE PERMIT 

The MWCC special discharge permit expired in December 1993. This permit had allowed 
for authorized discharges of rainwater, decontamination water, and process water generated 
from Site F work. Extension of this special discharge permit through December 1, 1994, 
has been received from MWCC for continued work at Site F (MWCC letter of April 7, 
1994). Discharges to MWCC will be made in accordance with this permit. The permit 
extension also provided approval for discharge of rainwater from the new mixing/storage pad 
when discharge criteria are met. 

xm. OVERSIZE SAMPLING 

A number of correspondences have taken place regarding the sampling of oversize material 
from Site F, however, the sampling information was never documented as an addendum. 
This section is written to document those correspondences so that it becomes an addendum to 
the Site F Closure Plan. 

In an October 15, 1993 letter from Mr. Michael Fix, U.S. Army, to Dan Card of the :MPCA 
summarizing oversize sampling discussions, it was agreed that a modified Toxicity 
Characteristic Leaching Procedure (TCLP) would be used to verify oversize materials as 
clean. The agreed-to change is that the oversize material will not be crushed. A November 
8, 1993 letter from Bruce Brott, MPCA, to Mr. Michael Fix, U.S. Army, concurred with 
the modified TCLP method. The letter further stated that sampling of the oversize should 
continue throughout the entire remediation process with the Army proposing a sampling 
schedule. The Army responded with a December 13, 1993 letter from Michael Fix, U.S. 
Army, to Mr. Dan Card, MPCA, summarizing the oversize sampling frequency. One 
sample per batch was collected for the first eight batches, and one sample per week 
continued thereafter throughout the 1993 treatment season. All samples passed the TCLP 
acceptance criteria thus oversize material will be backfilled at Site F. The Army therefore, 
proposed to reduce the oversize sampling frequency to one sample every three weeks. The 
MPCA responded in a January 5, 1994 letter from Bruce Brott, MPCA, to Mr. Michael Fix, 
U.S. Army, allowing a reduced sampling frequency of one sample per 240 tons of oversize 
material. 240 tons of oversize material is roughly equivalent to three weeks accumulation of 
oversized material . 
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Minnesota Pollution Control Agency 

May 20, 1994 

Mr. Michael R. Fix 
Commander's Representative 
Department of the Army 
Twin Cities Army Ammunition Plant 
New Brighton, Minnesota 55112-5700 

RE: Addendum No.4, TCAAP Site F Closure Plan 
Twin Cities Army Ammunition Plant (TCAAP) 
MN7213820908 

Dear Mr. Fix: 

Pollution Control Agency (MPCA) staff have reviewed your 
--~~~~~~~~ F Closure Plan Addendum. According to our records, this 

ddendum number 3 was issued on October 7, 1993, which 
~~~~d-ap~~~~~10n of an unexploded fuse discovered at Site F. Major 
components of this Addendum included: 

o Cleanup levels for cadmium analysis. 
o Resource Conservation Recovery Act storage "facility." 
o Contaminated soil excavation and verification sampling. 
o "Substance" characterization sampling and analysis. 
o "Substance" management and disposal. 
o High-explosive management and disposal. 
o Ordnance management and disposal. 
o Scrap metal management and disposal. 
o Mercury contaminated material management and disposal. 
o Soil treatment and verification sampling. 
o MVCC special discharge permit. 
o Oversize sampling. 

Based on numerous discussions with the Army and your consultant, it appears that 
MPCA staff comments were addressed in this final vet-sion. As such, this 
addendum is approved with all other conditions of the approved Site F Closure 
Plan, iJork Plans and Sp~cifications; and previous Ciosure Plan Addendums 

.. remaining in effect . 

520 Laiayene Rd. N.: St. Paul. MN 55155·4194: (612) 296·6300 (voIce): (6~2) 282-5332 (TTY) 
ReglonalOflices: Duluth· Brainerd· Derroit Lakes • Ma~snall • Rochester 

E:::ual Ooponunny Emoloyer' Prtnled on recycleo paoer con:atnlng alleast 10°, :'bers Ifom :;la~r reCyCled :>v co~sumer;; 

, t'.3- It 



Mr. Michael R. Fix 
May 20. 1994 
Page 2 

You may contact Dan Card at 612/297-8379 or Beth Gavrys at 612/297-8376 if you 
have any questions. 

Sincerely, 

/r // - //1// ) // 
~//!~'~I/~ 
Bruce V. Bro t t, P. e. Supervisoi> 
Permit and Reviev Unit 
Regulatory Compliance Section 
Hazardous Vaste Division 

BVB:mk 

cc: Keith Benker, Venck Associates, Inc. 
Charles Slaustas, U.S. EPA Region 5 
Fayola Vright, U.S. EPA Region 5 
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Minnesota Pollution Control Agency 

August I, 1995 

Mr. Michael R. Fix 
Commander's Representative 
Department of the Army 
Twin Cities Army Ammunition Plant 
New Brighton, Minnesota 55112-5700 

RE: Correction to Addendum No.4, Twin Cities Army Ammunition Plant Site F Closure Plan 

Dear Mr. Fix: 

Addendum No.4 dated May 9, 1994, was previously approved by the Minnesota Pollution 
Control Agency (MPCA) staff as evidenced by our letter to the Army dated May 20, 1994. At 
the request of Mr. Keith Benker (Wenk Associates, Inc.), we have reviewed the Addendum; the 
MPCA letter to the Army dated November 8, 1993; and the Army letter to the :MPCA dated 
October 15, 1993; Based upon our review, we concur that the word restriction should have been 
notice for cadmium concentrations in soil greater than 2.0 uglg, but less than 4.0 uglg. 
Specifically, on pages 1 and 2 of the Addendum No.4, dated May 9, 1994, the word restriction 
should be replaced with notice. It was never our intent to have a deed restriction for soils 
remediated to below and acceptable health risk based value. 

By this letter, the MPCA approves this correction to Addendum No.4. 

Sincerely, __ -/'~ 

"~~-
'-Bruce W. Brott, P.E., SUpervisor 

Pennit and Review Unit 
Regulatory Compliance Section 
Hazardous Waste Division 

BWB:ts 
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Minnesota Pollution Control Agency 

December 10, 1993 

Mr. Mi~~ael R. Fix 
Comm~~der's Representative 
Department of the Army 
Twin Cities Army Ammunition Plant (TCAAP) 
New Brighton, Minnesota 55112-5700 

Dear Mr. Fix: 

RE: .TCAAP SIn: F CLOSURE L.t.-vELS & PROPERTY DEED RESTRICTION 
HN7213820908 

! .. December 2, 1993, Bill Johnsen from Tjje-"l~it Associates contacted me to 
.~._. etermine at what level would the Minnesota Pollution Control Agency (MPCA) not 

impose a property deed restriction for lead? He suggested that I write a letter 
to the Departm~"lt of the Army to doc~ent our c~nversation. 

Specifically for lead, we require the 300 ug/g "~"l£orceable cleanup goal" be 
achieved to avoid a property deed restriction. However, we ~"lcourage using the 
September 20, 1993', revised Minnesota Departm~"lt of Health (~~E) residential 
properry lead cleanup standard of 100 ug/g. Since the Site F lead cleanup level 
was established prior to the effective date ot the revised ~DE cleanup stancarci, 
it will remain at 300 ug/g. 

Rational for our decision is as follows. Vhe-"l a hazardous waste facility can 
not aC±ieve "clean closure to backl;r-ound" by re!!!c·r ... l or decontamination, ~he 
MPCA will require a property deed restriction i£ the hazardous waste or 
hazardous constituents are left in place and are determined to pose a potent~al 
risk to human health or the environment. Ba~itground metal concentrations tor 
closure of Site F were originally established using Site F specific data rather 
than data from the entire TCAAP facili~. Ba~itground metal concentrations ~ere 
adjusted to represe-"lt ~~cavation limits and cleanup levels as discussed in our 
letter of August 24, 1993. These revised ba~itground metal concentrations also 
took into consideration human health risk based cleanup levels. So in a sense 
the ba~~ground metal concentrations are considered both clean closure levels ~"ld . 
human health risk based levels. Our letter of November 8, 1993, doc~m~~ts the 

• 
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Mr. Michael Fix 
Page 2 

additiona: revised cleanup level for cadmium. Thus, to date the MECA has 
established "clean closure to background" levels equivalent to the "enforceable 
goals"of (ug/g): 

Antimony 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Silver 

4.0 
4.0 
100.0 
80.0 
300.0 
0.3 
45.0 
5.0 

Therefore, a property deed restriction vill not be required if these enforceable 
goal leve:s are a~~ieved, vith the exception of cadmium. As discussed in our 
November 8, 1993, letter, the "target" level for cadmium of 2.0 ug/g must be 
achieved :0 avoid a property deed restriction. 

Lastly, I noticed the October 8, 1993, TCAAP Fact Sheet a~titled "The Site F 
Closure ?=oject" incorrectly snov the cadmium "cleanup level (ppm)" i.e~, 
"a~for:::eable goal" of 2 rather than 4. Please make this cor:ection for any 
future pcblications. 

You may contact me or Jon Pollo~~ at 612/297-8379 or 612/297-8477 respectively 
if you 0= Marty McCleery have further questions regarding this issue. 

Sincerel:.r , 

al.~~ .. 
Dan R. Ca=d, Engineer 
Permit and Reviev Unit 
Regulator:· Compliance Section 
Hazardous waste Division 

DRC:r; 

cc: Keith Benker, wen~~ Associates 
Charles Slaustas, EPA Region 5 

-- --

• 

-. 
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Minnesota Pollution Control Agency 

June 27, 1995 

Mr. Michael R. Fix, P.E. 
Commander's Representative 
U.S. Department of the Army 
SMCTC-CO 
Twin Cities Army Ammunition Plant 
New Brighton, Minnesota 55112 

RE: Letter of No Action - Extended Storage of High Explosive Ordnance 
Generated From Site F Closure U.S. Army, Twin Cities Army Ammunition Plant 
MN7213820908, Permitted Facility, Arden Hills 

• Dear Mr. Fix: 

• 

The staff of the Minnesota Pollution Control Agency has been involved in discussions with staff 
from the U. S. Department of the Army (Army), Federal Cartridge Corporation, and Wenck & 
Associates (Wenck), the Army's on-site contractor/consultant, regarding activities related to the 
clean-up and closure of Site F at the Army's Twin Cities Army Ammunition Plant. In these 
discussions, the Army and Wenck have requested that the Army be allowed to store hazardous 
wastes in Buildings 189 and 530 during closure activities at Site F, which is outside the scope of 
the approved Site F Closure Plan governing remediation and storage of hazardous waste at Sites 
DandF. 

Since the initial request, it is our understanding that Building 189 is no longer being used for 
storage of hazardous waste such as mercury contaminated casings, projectiles etc. This ordnance 
has been shipped off-site for incineration and recovery. 

Whereas, Building 530 is still being used to store high explosive ordnance generated from the 
closure of Site F. Pending completion of Site F excavation activities this summer, the high 
explosive ordnance will be shipped to the Alliant Techsystem Proving Ground in St. Francis, 
Minnesota for treatment. 

520 Lafayette Rd.; St. Paul, MN 55155-4194; (612) 296-6300; Regional Offices: Duluth· Brainerd· Detroit Lakes· Marshall· Rochester 
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Michael R. Fix, P .E. 
June 27, 1995 

Page 2 

Based upon our understanding of the facts as described above resulting from initial discussions, 
and subsequent telephone conversations with Army and Wenck staff, the Minnesota Pollution 
Control Agency will take no enforcement action against the Army for storage of hazardous 
wastes being stored in Building 530, pending compliance with the following conditions: 

1) all hazardous wastes being stored in Building 530 will be placed in covered roll-off boxes, 
or other suitable containers, which will be kept closed, except when adding or removing 
wastes, and properly labeled in accordance with the Minnesota Hazardous Waste Rules; 
and 

2) the Army, Federal Cartridge Corporation, or Wenck conducts, at a minimum, weekly 
inspections of all container storage areas. 

This Letter of No Action covers only the storage of hazardous waste currently being stored in 
Building 530 and does not include wastes being stored at either Site F or Site D in accordance 
with the approved Closure Plan as part of the remedial activities. As per your request, the terms 
of this Letter of No Action shall continue until closure of Site F is completed this summer. 
Thank you for your patience and cooperation in this matter. If you have any questions, please 
contact Ray Bissonnette or Dan Card, both of my staff, at 612/297-8468, or 612/297-8379 

respectively. 

Sincerely, 

~~~Cherkenbach 
Division Manager 
Hazardous Waste Division 

TKS:mln 

• 

• 

• 
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DE?ARTMENT OF THE ARMY 
iWlN COlES AR ... Y A ...... uNmON Pl.ANT 

NEW BRlG;.r.oN. "'INN~A ~SI 12·5700 

July 17, 1995 

SIOTC-EV (200-1b) 

SUBJECT: Letter of No Action - Extended Storage of High Explosive Ordnance Generated 
From Site F Oosure, U.S . .fumy, Twin Cities Army Ammunition Plam 
~7213820908, Permitted Facility, Arden Hills 

Minnesota Pollution Control Agency 
Al1N: M-.r. Dan Cmi 
Hazardous Waste Division 
Regulatory Compliance Section 
Permit Review Unit 
520 Lafayette Road 
St. Paul, Minnesota 55155 

Dear Sir: 

Tnis letter has been written to documem commems provided to you by Mr. Bill 
Johnsen of '~lenck Associates, Inc. ( ... -\rmy contractor) on the June 27, 1995 letter from Mr. 
Timothy K. Scherkenbach. :MPCA. SAB. 

The AL--my ~d anticipated being able to provide input intO the wording of the 
letter before it was finalized. Tne _-\...-my reques-..s a follow-up letter from MPCA which 
acknowledges the .. following points: 

I. Page 1, 2nd Paragraph, 2nd Sentence 
The ordnance referenced was removed from Building 189 in prep~-a.tion of being 
shipped off-site. It is currently s-.aged at Site F and wUl be shipped off-sire for 
incineration and metals recovery in 1995. 

2. Page 2, 1) 

3. 

The Army would like to clarify that no wasteS in Building 530 have or will be placed 
. in roll-off boxes. All materials in Building 530 (high explosives) are being stored in 

ordnance containers with rubber-gasketed sealing covers. 

Page 2, 2) 
During an earlier site visit by Mr. Ray Bissonette and Mr. Dan Card, \Xlenck was 
instructed to perform monthlv inspections of "container Storage areas". As you s-.ate:i 
in the July 10, 1995 conversation with 3ill Johnsen of Wenck, monthlv inspections 
should continue to be performed . 



4. Per our conversation. it is our understanding you have concurred in A .. rmy's pursuit of 
the CAMU approach for the managemem of hazardous waste mater..aJ. from Site F, if 
n~::ssary . At this time we do not anticipate any material being placed in a CPu"\fU. 

In addition to these specific materials discussed.. it was agreed that other materiais • 
stored in the vic:iniry of Sites D and F while facilitating disposal do not need to be added to 
the "Letter of No Action" but should be noted on the Site F Progress ReportS which are 
regularly provided to the MPCA. 

Please refer any questions to Mr. Bill Johnsen of Wenck Associates. Inc. at 
(612) 479-4225. or Marrin R. McCleery, SIOTC-EV, (612) 633-2301, ext. 651. 

Commander's Representative 

Copies Furnished: 

'--=W~-cm:rAssociates, Inc., ATTN: Mr. Keith Benker 
PIt Mgr, FCC-TC.A.A..P 
FCC-TC.A.AP, ATTN: Ms. Bridgette Manderfeld 

2 
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Minnesota Pollution Control Agency 

Au~t 4, 1995 

Mr. Michael R. Fix 
Commandcts Rcpr-..sentative 
Department of the Army 
Twin Cities Army Ammunition Plant 
New Brighto~ MiImesota 55112-5700 

RE: Response to Department of .~y July Ii, 1995, Letter 
Letter of No Action (LONA) Correction and Clarifications for 
Extended Storage ofEigh Explosive Ordnance Generated from Site F CloS'Ul'e 
Twin Cities Anny Ammunition Plam (TCA.AP) 

Dear Mr. Fix: 

As you requested. in your letter of july 17, 1995, we acknlowedge the following correction and 
clarifications regarding the June 27, 1995, Minnesota Pollution Control Agency Lette:- of No 
Action (LONA). 

Carrectian~ 

1. As previously agreed to verbally ...vim t.~e Minnesota Pollution Control Age:l.cy staZ:, the 
Army shall continue to inspect monthly, ra6er than weekly, container storage areas associated 
\Vith Site F closure. 

Clarifications: 

L Although ordnance such as mer:::ry contaminated casings and projectiles were re:novec frOI:1 

Building l.$9, it has not been shipped off-site to date. It is currently being ~ored at Sit: F 
pending final arrangements for off-site incine:ation and metals recovery . 

2. All high c)..'1'iosives in Building S30 are bei..'"l.g stored in ordnance c:onraine:':'s v.rith rubbe:
gasketed sealing covers. Tnis would fuliill the "other suitable container" clause as stipulated in 
the June 27. 1995, LONA. 



Mr. Michael R. Fix 
~B':~ 1995 
Page :2 

~ e hope that this response adcir:sses the previously agreed to decision for monthly inspe..""tions 
and clarifies any i:nadvene..."lt misund...-:snmdings. A separate letter is bein2 prepared in response 
to the oth.e:' two issues a.cidr.:ssed in your July 17, 1995, letter that are unrelated to the LONA. 

Ii you have any questions, please contact Dan Card of my staff at 612'297-8379. 

A<o,~Jl V ~ r ..,v r 
• "0 

Tl!IlOthy K. Scher~b2Ck 
Division Manag::r 
Hazardous WaSte Division 

TKS:c.ln 

; 

• 

• 

• 
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DEPARTMENT OF THE ARMY 
TWIN CITIES ARMY AMMUNITION PLANT 

NEW BRIGHTON. MINNESOTA 551 12·5700 

~Pl..YTO 

"TTEHTlON OF 

SMCTC-EV (200-1b) 

March 3. 1995 

SUBJECT: Site F Closure Plan Addendum No. 5 

CERTIFIED MAlL 
RETURN RECEIPT REQUESTED 

Minnesota Pollution Control Agency 
ATTN: Mr. Dan Card 
Hazardous Waste Division 
Regulatory Compliance Section 
Permit Review Unit 
520 Lafayette Road 
St. Paul, Minnesota 55155 

Dear Sir: 

• References: 

~. 

a. letter, SMCTC-EV, February 24, 1995, SAB. 

b. telephone conversation between Mr. Dan Card (:\-fPCA) and Mr. Keith Benker 
(Wenck Associates), March 2, 1995, SAB. 

Enclosed for your action is revised Addendum No.5, dated March 2, 1995. which 
supersedes the February 10, 1995 Addendum (forwarded to you as enclosure to referenced 
letter [ref aD. This revised Addendum contains the change you requested in referenced 
telephone conversation (ref b); that is, V. SCRAP l\'fETAL A.:.'"D CONCRETE, ~ 2, 
3rd sentence has been changed to read "Concrete debris will be power-washed inside the 
exclusion z.one next to the deconramination pad prior to trampon and disposal. " 

With this revision, it is our understanding that the MPCA will provide an approval 
letter within 1-2 weeks to allow initiation of these activities. 

11\ 

-' 
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If you have any questions or need additional information. please contact Mr. ~anin 
R. McCleery, SMCTC-EV, or Mr. Michael R. Fix, SMCTC-CO, (612) 633-2301. ext. 651 
or 661. 

Sincerely, 

Scott F. Lantz 
Acting Commander's Representative 

Enclosure 

Copy Furnished: 

Bridgette Manderfeld, FCC (wo/encl) 

• 

• 

• 
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ADDENDUM NO.5 
TCAAP SITE F CLOSURE PLAN 

March 2, 1995 

I. INTRODUCTION 

Two processing seasons have been completed to date: the first between September and 

November 1993 and the second between May and October 1994. Due to increased quantity 

of soil requiring treatment, soil processing must continue into a third processing season in 

1995. During the course of project work, issues have developed which were different from 

or not included in the Site F Closure Plan which was approved by the Minnesota Pollution 

Control Agency (MPCA) in July 1993. Some of these issues were addressed in previous 

addenda to the closure plan. This addendum presents issues not previously addressed or 

incompletely addressed in the closure plan or previous addenda. 

n. HAZARDOUS AND NON-HAZARDOUS SUBSTANCES 

Since initiation of Site F closure work, a number of substances have been excavated at Site 

F. Where possible, these substances were segregated and placed in 55-gallon drums. 

Twenty-one different substances were sampled, characterized and managed L'1 accordance 

with procedures described in Site F Closure Plan Addendum No.4. All substances will be 

transported to an off-site facility for incineration. The name of the facility will be provided 

to the :MPCA prior to disposal and will also be documented in the closure certification 

report. Since excavation of additional substances is not anticipated, the substances are 

scheduled for disposal at the 'beginning of the 1995 treatment season. If any additional 

substances are encountered, they will be incinerated at the same facility unless technical or 

• regulatory constraints dictate a different disposal method. 

1 
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ID. ORDNANCE 

Ordnance materials removed from Site F soils generally include small arms components 

(casings or projectiles) or live rounds (casing and projectile still intact). Some high-explosive 

ordnance items have also been removed, but are discussed separately in the next section. At 

the end of the 1994 treatment season, the project totals for the ordnance types were 285 bins 

of casings, 77 bins of projectiles, and 22 bins of live rounds (bin size is approximately 41A 

feet long by 2lA feet wide by 1 IA feet high). Estimated total weight of this ordnance is 

approximately 100 tons. All of these ordnance items contain energetic materials (some of the 

casings have primer caps intact and some of the projectiles contain tracer or incendiary 

compounds). Most, if not all of the ordnance is believed to have some mercury on it based 

on testing of ordnance samples. As such, ordnance has not been washed (other than the 

ordnance which is removed by the soil washing/soil leaching plant) and is currently staged at 

Sites D and F in the bins and covered with plywood and plastic tarps. A lirr'ited number of 

bins were transported to Building 189 during the 1993 treatment season. 

Initial review of disposal alternative for the ordnance materials had been complicated by the 

presence of both ~xplosives and mercury inion the same waste: However. off-site 

incineration has been identified as a feasible disposal method for these materials. All 

ordnance items --will thus be transported to an off-site incinerator for disposaL Packaging and 

transport will be in accordance with Department of Transportation (DOT) and Department of 

Defense (DOD) regulations. Arrangements are being made for transportation and disposal of 

the ordnance currently staged at Sites D and F early in the 1995 treatment season. 

Additional ordnance accumulated in 1995 will be transported and disposed 2..l~er completion 

of excavation and soil processing. The name of the incinerator will be provided to the 

MPCA prior to disposal and will also be documented in the closure certification report. 

2 
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• IV. IDGH-EXPLOSIVE ORDNANCE 

Some high-explosive ordnance items, including grenade charges and fuzes, have been 

recovered from Site F. These items are placed in steel ammunition bins Ot" steel ammunition 

cans prior to transport in an explosives vehicle to an OD-POst explosives storage building 

(Building 530) as described in Site F Closure Plan Addendum No.4. High explosive items 

will be decommissioned at Alliant Techsystems' open burn/open detonation facility in Elk 

RiVet, Minnesota. High explosives packaging and transport will be in accordance with DOT 

and DOD regulations and will be conducted at the end of the project to allow accumulation 

of all high-explosive items which might be encountered in the remaining soil excavation and 

processing work. 

v. SCRAP METAL AND CONCRETE 

• Scrap metal consists of cast iron pots, crushed drums, cans, steel banding, nails, hinges, etc. 

• 

An estimated 24 tons of scrap has been accumulated to date. Scrap materials are washed 

with a power Washer inside the exclusion zone next to the decontamination pad. Scrap metal 

is contained in a 30 cubic yard drop box and in 39 bins Staged at Site F. Chemical testing of 

the scrap has- shown it to be TCLP non-hazardous. As such, the metal can be recycled at a 

steel mill. Scrap metal will continue to be accumulated until completion of soil excavation 

and processing work and will then be transported to the recycling facility. Alternatively, an 

earlier partial shipment of scrap might occur if deemed appropriate. The name of the 

recycling facility will be provided to the MPCA prior to the transport and will also be 

documented in the closure certification report. 

Concrete debris. including building foundation material, has been excavated from Site F. 

Unwashed concrete samples have been shown to be non-hazardous by TCLP analysis. 

Concrete debris will be power-washed inside the exclusion zone next to the decontamination 

pad prior to transport and disposal. Concrete debris accumulated to date will be disposed of 

3 



early in the 1995 treatment season. Another concrete disposal event will occur at the end of 

the project. Disposal of the concrete will either be through utilization by an asphalt recycler • 

(as had been done with concrete debris from Building 5530 demolition) or by placement in a 

demolition landfill. The name of the recycling or disposal facility will be provided to the 

MPCA prior to transporting the concrete and will also be documented in the closure 

certification report. 

• 
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Minnesota Pollution Control Agency 

March 9, 1995 

M=. Scott F. Lantz 
Act~g Commander's Representat~ve 
Depar=m~~t of the A-~ 
Twin Cities A-~ Ammunition Plant 
New Brighton, ~~esota SSll2-5700 

RE: Addendum No.5 - Site F Closure Plan 
Tw~ Cites A-~y Ammunition Pl~~t 
MN7213820908 

Dear lv".r. Lantz: 

The Mi~esota Pollution Control Ag~~cy (MPCA) sta== ~s reviewed, ~~d approve 
yo~= Ma=ch 3, ~995, ~=oposed Adde~dum No. 5 ~= ~~e ~~: C~=~es A-~~ Arnmur.i~io~ 

o Hazardous 'and non-hazardous S'~st~,ces 
o Merc~-y contaminated ordnance 
o High-explosive ordnance 
o Scrap metal and concrete debris 

Rega=ding the sc=ap metal and conc=ete aen=~s ~~~e=~al, =es~l=s 0= ~~e TC~P 

analysis determined that t~ese materials are not c~aracteristically hazardous 
for metals, nor do they contain listed hazardous 
accordance with ~~. Rules pt. 7045.0120, subp. 

~c.s~e .. 
~tem V(2), t~ey a-~ 

requi=ed ~o be managed as haza=dous deb=~s (as ~e=~~e~ ~ M~~. Rules p~. 
7045.0020, items l3C ~,d 323) and may be recycled or Cisposed in a demolition 
landfill or approved solic was~e dis?osal £ac~:~=y. 

Regarding off-site shipmen=s of the hazardous waste subst~,ces ~~~ mercury 
contaminated ordnance for treatm~~t by inc~~eration, ~~d t~e Eig~-EX?losive 

ordnance for open bu-~ing at Alliant Tec~syste~s Proving Gro~~d, all hazardous 
waste generator pretransport requirements (labeling etc.), ~d ~azardous 
transportation requiremen~s must be complied w~t:- . 

520 Lafayene Rd. N.; SL PaUl. MN 55155-4194; (612) 295·6300 (voice); (6i2~ 262·5332 (77Y) 
Regional Offices: Duluth· Brainerd· Detroit LaKes' Marshall· RC::1es,er 
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~~. Scott F. L~~tz 
!"~=!1 9 I 1995 
Page 2 

:' .. ~ .~. :--
. :,. ... 

, -." 
., I :_" _ ,. 

AI: other conditions of the approved Site F Clcsu=e Pl~, Work Pl~s, 
Spec~=ications, and ?=ev~ous Closu=e Plan Ad~end~ No. 1-4 =emain in ef=ec~. 
You ~~y contact Dan Card at 5~2/29i-83i9 or 3et~ Ga~~s at 5~2/297-83i5 of my 
sta== i= you have any questions. 

. , 
S=::~D 
<::c~, P.E., supe=visor 
Pe~~t and Review Unit 
Re~~ato=y Compliance Section 
Eazaraous Waste Division 

B'W"'E :mk 

c-' Keith 3~~er, Wenck Associates 
C-eorge Eamper, ~~esota Section Resou=ce Cc~e~.ation Recove=y Act, 

Pe=mits, U.S. Environmental Protection Agency, Region 5, Chicago 
Fayola Wright, Regulatory Development, U.S. E::lviron."'T1ental Protection Agency, 

Region 5, Chicago 

• 

• 

• 
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DE?ARTMENT OF THE ARMY 
TWIN CITIES ARMY AMMUNITION PLANT 

Ne:-N 3RIGHTCN. MINNESOTA 55112·5700 

September 16, 1993 

SMCTC-EV (200-1b) 

SUBJECT: Amendment to the RCRA Permit Modification for Closure of Site F 
at Twin Cities Army Ammunition Plant for Detonation of Unexploded Ordnance 

Minnesota Pollution Control Agency 
AIIN: Mr. Dan Card 
Hazardous Waste Division 
Regulatory Compliance Section 
Permit Review Unit 
520 Lafayet'"£ Road 
St. ?aul, Minnesota 55155 

Dear Sir: 

Reference telephone conversation between Mr. Dan Card and Mr. Michael Fix on 
16 September 1993, SAB . 

While preparing Site F for closure ac:ivities, the site was swept to 10C!lte possible 
lJnexDloded ordnance items. The result of the surface swee~ has yielded sever-al items of - - " 
unexploded ordnance, including fuses and grenade bodies. The fuses are considered too 
hazardous to transpon and therefore will be detonated on site as an emergenc:1 disposal 
action. The grenade bodies are not considered to be an immediate hazard from movement or 
transportation; however, the grenade bodies do represent a signific:mt effon to relocate and 
properly store, propedy transpon, and perfonn proper disposal. 

We are, therefore, requesting permission to perform on-site detonation of these 
~nade bodies as pan of the Site F Closure activities in an effort to keep the closure precess 
0n schedule. Based on findings to date, the explosives-certified unexploded ordnance 
contractor proposes to detonate these items in less than three pounds explosive-weight 
detonations. It is proposed that, with your permission and approval, these detonations would 
be pe...-formed as required to keep the closure action moving, with proper notification to the 
lcw.llaw enforcement authorities for infonnation purposes. 

As this issue is critical to the successful compietion of the Site F Oosure, we request 
that you give this item your earliest attention. We would be pleased to further discuss this 
request as necessary to proceed with our proposal . 
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The POC is Mr. Michael R. Fix or Mr. Manin R. McCleery, SMCTC-EV, 
(612) 633-2301, ext. 661 or 651. 

Sincerely, 

t: Michael R. Fix 
? Commander's Representative 

Copy Furnished: 

PIt Mgr, FCC-TCAAP 

• 

• 

• 



DEPARTMENT OF THE ARMY 
TWIN ClT1ES ARMY AMMUNITlON PLANT 

NEW BRIGHTON. MINNESOTA 551 12·5700 

RE~'fiO 

ATT£NT1ON OF 

SMCTC-EV (200-1b) 

September 28, 1993 

SUBJECT: Request for Permission to Dispose of Hazardous Explosive Items as Part of the 
Site F Closure Process 

Minnesota Pollution Control Agency 
ATTN: Mr. Dan Card 
Hazardous Waste Division 
Regulatory Compliance Section 
Permit Review Unit 
520 Lafayette Road 
St. Paul, Minnesota 55155 

• Dear Sir: 

-. 

Reference: 

a. Letter, SMCTC-EV, September 16, 1993, subject: Amendment to the RCRA 
Permit Modification for Closure of Site F at Twin Cities Anny Ammunition Plant for 
Detonation of Unexploded Ordnance. 

b. Meeting, September 22, 1993, SAB. 

At our September 22, 1993 meeting we learned that there was one unexploded 
ordnance item which could not be safely transported off-site for disposal and several items 
which could be safely tr<1Ilsported over public highways for disposal. This letter is to request 
permission to dispose by detonation of the one fuse item on Site F. As was discussed, the 
disposal of the item on-site is the only safe method of disposal. 

Also discussed was the size of the detonation, which was detennined to be most 
probably a blasting cap attached to the fuse detonator. Therefore, permission is requested to 
detonate on-site not more than one pound of explosive for the event to destroy the fuse; and 
also request permission for future disposal needs on an as-needed basis, with prior approval : 
by your office. At this time we do not anticipate any future needs; however, we wish to 
obtain your concurrence for our plan by response to this letter. 

'. 
'('I \ 
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As discussed, we will seek off-site disposal options for disposal of transportable 
ordnance items. 

Your soonest attention and concurrence with our request is appreciated. 

The POC is Mr. Michael R. Fix or Mr. Martin R. McCleery, SMCTC-EV, 
(612) 633-2301, ext. 661 or 651. 

Copies Furnished: 

Sincerely, 

Michael R. Fix 
Commander's Representative 

Cdr, AMCCOM, ATTN: AMSMC-EQ, Mr. Rick McNulty 
Cdr, U.S. Army Environmental Center, ATTN: SFIM-AEC-IRA, Mr. Pete Rissell 
PIt Mgr, FCC-TCAAP, New Brighton, MN 
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Minnesota Pollution Control Agency 

October 7, 1993 

Michael R. Fix 
Commander's Representative 
Department of the Army 
Tvin Cities Army Ammunition Plant 
Nev Brighton, Minnesota 55112-5700 

Dear Mr. Fix: 

RE: Site F Closure Plan Addendum -
Approval For Open Detonation Of Explosive Items 
Tvin Cities Army Ammunition Plant 
MN7213820908 

As discussed in your letters of September 16, 1993, and September 28, 1993, one 
unexploded ordnance (UXO) item (fuse detonator) vas discovered vhile preparing 
Site F for closure activities. 

Based on a reviev your letters, and based on a concurrence vith the described 
transportation hazards on public highvays, the Minnesota Pollution Control 
Agency (MPCA) staff approve your request to detonate one fuse at Site F. It is 
our understanding that less than one pound of explosive-veight shall be used to 
detonate the fuse. Other conditions of this approval include: 

o 

o 

o 

o 

assurance that a properly trained explosives-certified UXO contractor 
conducts the open detonation, 

compliance vith property distance requirements for open detonations, 

notification local emergency responders prior to detonation, 

minimize noise propagation related to the detonation. 

Future UXO items discovered that pose a transportation hazard to off-site 
hazardous vaste treatment facilities, may also be open detonated at Site Fusing 
less than one pound explosive-veight, if prior notification is given by the 
Department of the Army to the MPCA, and all of the above requirements are : 
folloved. 

Other u~o items, such as granade bodies, not posing a transportation hazard 
shall be sent off-site for treatment. 

MPCA Toll F~ 1-800-657-38604. Tdephone Device for the Deaf (TDD) 612/297-5353_ Greater MinnesotA TDD 1-800-6Zi-3S:9 

520 Lafayene Rd.: SI. Paul. MN 55155-4194: (612) 296-6300: Regional Offices: Duiuth' Brainerd' DetrOit Lakes • Mars~=.:! • =loC:-1eSler 

E':lual O:::oortumtv =~Olove!' • P:"1nt2C On F1ec'~'c'~d °3cer {'. Y - C, 



Mr. Michael R. Fix 
Page 2 

'This approval constitutes an addendum to the approved Site F Closure Vork Plan. 
All other terms and conditions of the approved Site F Closure Plan, Vork Plans 
and Specifications are still in effect. 

You may contact Dan Card of my staff at 612/297-8379 for future notifications. 

~~--
Br e V. Brott, P.E., Supervisor 
Permit and Review Unit 
Regulatory Compliance Section 
Hazardous Vaste Division 

BW'B:mk 
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DEPARTMENT OF THE ARMY 
-:WIN CTlES .>.RMY AMMUNmON ?\.ANT 

NEW 9R1GHTON. ~INNESOTA ~!5112·57CO 

July 24, 1995 

SIOTC-EV (200-1b) 

Sl;'13JECT: Addendum No.6, TCAAP Site F Closure Plan 

yIinnesota Pollution Control Agency 
A TIN: :Vir. Dan Card 
Hazardous Waste Division 
Regulatory Compliance Section 
Permit Review Unit 
520 Lafayette Road 
St. Paul, Minnesota 55155 

Dear Sir: 

Please frnd enclosed Addendum No.6 to the TCAAI> Site F Closure Plan. July 1993. 
This addendum addresses on-site detonation of high-explosive items uncovered during closure 
work at Site F. Upon your review, preparation of a letter of MPCA approval at your earliest 
conve:::J.ience will be appreciated. 

Upon written concurrence by your office. a copy of the Addendum wiiI be provided 
to the individuals who have received the subject Closure Plan. 

Tue POC is Mr. Martin R. McCleery, SIOTC-EV, or :VIr. yfichael R. Fix. 
SIOTC-CO, (612) 633-2301, ext. 651 or 661. 

Enclosure 

Copies Furnished: 

Sincerely, 

Michael R. Fix 
Commander's Representative 

Wenck Associates, Inc., ATTN: Mr. Keith Benker (wo/encl) 
Plant Manager, FCC-TCAAP (wo/end) 
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Addendum No.6 

TCAAP Site F Closure Plan 
July 19, 1995 

L On-Site Detonation of Unexploded Ordnance 

Since initiation of Closure Work, a number of high explosive (BE) items have been excav-ated 
from Site F and placed in secure storage in Building 530. These items pose a risk because of 
uncertainty regarding th~.r stability due to being exposed to heat/cold and precipitation 
associated with being outside. The Army's Standard Oper~g Proc:edure f01' items in this 
condition is to detonate the materials on-site. This allows for the safe treatment of the items in 
a manner which does not expose the general population to risk by transporting the items on a 
public roadway. 

An inventory of the materials to be detonated is included in Attachment A. The net explosive 
weight of the HE items is approximately ten pounds. 

The detonations will be performed at Site F by EOD Technology, Inc. (EOD1) , an explosive 
ordnance contractor. EODT provides the explosive ordnance oversight for the Site F Closure 
project and has the expe.'1ise to perfonn the on-site detonation of the accumulated materials. 

The detonation protocol to be followed by EODT is included as Attachment B. EODT 
proposes to conduct four detonations to consume the explosive content of the HE items. 

Each detonation would have a m~imum net explosive weig../lt of 25 pounds. The net 
explosive weight may seem high in contrast to previously approved detonations at TeAAP. 
This is because of the large number of BE items to be detonated which requires the use of a 
two-component explosive for detonation. The two component explosive has a hjgher net 
explosive weight then the jet perforators which ·were used previously. 

The h~ i.r:ems will be detonated within the exclusion zone of Site F which. satisfies the 
minimum property distance of 670 feet for 0-100 pounds per :Minnesota Rules pt. 7045.0542, 
sUbp.9. Furthermore, non-EODT personnel will be kept a IIrinimum of 965 feet from the 
detonation site in accordance with Table A-I of EODT's protocol (Attachment B). EODT 
intends to dig a hold 2-3 feet deep, place the BE items and detonation agents in the bottom, 
and backfill with 2-3 feet of soil. 'This procedure will minimize noise propagation and scatter 
of metal fragments. Two holes will actually be used with the four detonations alternating 
between the two holes. EODT estimates that the hole size after detonations will be 6-8 feet in 

" 
diameter and four feet deep . 

P2.gC 1 of2 
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The detonations will be conducted in a manner to comply with the substantive RCRA permit 
requirements listed in Attachment C. With respect to post~tonation soil analysis, one 
composite sample (prepared from four grab samples) will be collected from each of the two 
holes used for detonation. The samples will be analyzed for the eight Site F metals (antimony, 
cadmium, copper, chromium, lead, mercury, nickel, and silver) and explosives (the standard 
list of analytes by EPA Method 8330). As indicated in Attachment C, the detonations and soil 
sampling results will be documented in the Site F Closure Report. 

Page 2 of2 
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July 20, 1995 

AUacbmeatA 

• TeMP HiP Explosivcs Categorization 

!Meo Identification Packapg 

Quantity HE DpSqiption ProPS!' Shipping Name ~ Number Yrnlm 

20 Gre.Dade Charges Qarges. BurstiDg. Plastic$ Bonde4 1.20 UNOOS Group 2 

20 Z£}-3Omm Fuses :Fuses. Detona.ting 1.ID 'L""N0409 Group 2 

1 Explosive Bellows Articles. Explosive NOS 1.20 UN0407 Group 2 

1 Melt!:Cl Cartridge PrilnerS Primers. Cap Type 1.l.B 'L'N0371 Group 2 

1 37 mIll Fuse FWIC&. :oetonatiDg 1.2D L"N0409 Group 2 

8 Mark 2 H.:mci GtemIdcs Grcaades. Hmd or Rif1~ l.lF 'lJN0292 Group 2 

F~tarioD with Bu:st:ing Chafge 
DODIC 

G890/G892 

1 40mm HE Dual PUIpose Articles, Explosive NOS 1.lE UN0464 Group 2 

Rotmd Without F\1Ie 

2 37mm Cartridge Primets PrimeIS, Cap Type 1.lB UN0377 Group 2 

1 SUbmuDition. Fuse Fuses, Detonating 1.m UN0106 Group 2 

1 Pcnmd Block of Hiah Charges. Demolition LID ~1)()48 Group 2 

.1 

Explosives 

MlC-2 Fragmenraticn 
Grenades. Hand or Rifle. 1.1F UN0292 Group 2 

Grenade Wlthout Safety FragDlentation with Bursting Charge 
DODIC 

G890/G892 
?In, striker. Strlkc: Spring 
and Activator S~ 

1 40zmn GteD3de Fuse Fuses, Detonating 1.2B w'N0107 Group 2 

3 Fuses 
Fuses. Detonating 1.20 LiN0409 Group 2 

2 40mm Grenade Balls Articles, Explosive NOS l.lE UN0464 Group 2 

1 20 mIll Point detonation Fuses, DeCOIlarlll, 1.2B UNOI07 Group 2 

fuse 

1 Teat'gllS grcmuIe; partiallY Gr:nades. Tear Gas 6.1 UN1700 Group 2 

burned.. small amount of 
tear agent residue 
reI:D2in:ing. No 1'uso 
present (pyzeteclmic 
device) 

232 Electro ~plosive Devices PrilDer. Cap Type 1.41'3 UN37S Group 2 

(EED's) 

30 M43-HE Load Assembly ,Article, Explosives NOS l.IE l.IN0464 Oroap 2 

(Balls) .1 Hand Grenade Fuse Fuses, DetOllatmg 1.2B UN 107 Group 2. 

Pa:e 1 of2 
~q-5 



Attaduncut A 

Tc..uF Biah ExplosiTfS Categorization 

~ lMea Identification 
QuanDt! HE DescriutlOD Prom S!!ioOinl ~!!!!~ Q!s Nmnber ~ 

1 Pull rdc3se firin: device Primer, Cap Type l.4B t.iN378 Group 2 
with base COUPlina 

1 Flash tube for 90 JDDl Primer, ~p Type 1.1B UN371 Group 2 
cartridge case with primer 

3 20 mm fuzes Fuses, DetcDating 1.1D UN409 Group 2 

1 37 mm fuse Fuses, Detcnadng loW T.,;'N409 Group 2 

17 M218 Bomblet fUzes Fuses, Deccaatin, 1.1B 1:,iNI06 Group 2 

1 Suspected snhrmmitiOll Pmjectile lolD UN168 Group 2 

1 Comainets of live primers Primers. Cap Type l.4S UN044 Group 2 

Several rounds of 5:56 mm ~, Cartridge Empty with Primm" l.4S UNOS5 Group 2 
cases - primcdlb1mkslscrap 
and Miscellaneous (oil 
soaked) 

SO 40mm Gre%wie Puts Articles, Explosive NOS 1. IE UN0464 Group 2 

20 40mm Grenade Balls Articles, Explosive NOS 1. IE UN0404 Grotlp 2 

2 Mark 2 Hand Grmades Grenades, Ha:ad or Rifle, 1.1F UN0292 Groupe 
Fragmeatation with BurstUrg Charge DODIC 

G890/G892 

1 MX-2 Fuse Fuses, Detonatil:tg 1.23 UNOI07 Group 2 

I M9 Rifle Gr-..mde Gr=wles 1.ID UN0284 Group 2 

4 Mortar Fuses Fuses. Detonating 1.3.B tj'NOI06 Group 2 

2 M21S S\1bJnunition Fuses Fuses, Detomting 1.111 LiNOI06 Group 2 

28 5:56 mm primed cases Cases, Primer 1.4S UNOS5 Group 2 

Approx.50 5:56 mm primedlblauk Cartridge tar Weapcms Bl2Jlk or 1.4C UN339 Gtonp 2 
rounds cases and loaded cartridges Small Alms 

• 
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ATTACHMENT 8 

CORPORATE SAFETY AND HEALTH PROGRAl\1 (CSHP) 

DEMOLITION/DISPOSAL RAl'fGE OPERATIONS 

June 1995 EOD Technology, In&. 

"This document includes data that shall not be disclosed oUlSide the Government and shall not be duplicated. used. er disclosed - in whole or 
in part - fer any pwpose. If. however. the sul:mission of this data is in coojunction with a contract submission the Government shall have the 
right to duplicate. use. or disclose the data to the e..uent pro"ided in the current contraCt. This restricticn does not limit the Government's right 
to use infonnation contained in this document if it is obtained fran another source without restriction. The data subject to this restriction are 
cootained in pages 1 through 12 and Appendi"t A. 
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1.0 INTRODUCTION 
Experience and on going training programs have proven to be the best management tool utilized 

by EODT for controlling site safety and health hazards, regardless of the type and nature of the 

hazard. Due to the inherently dangerous nature of demolition operations (demo ops) , every effort 

must be focused on training and personal performance during demo ops, both on and off the 

demo range. Adherence to this and site-specific demo procedures will greatly enhance the overall 

success of demo tasks and will ensure the safety of all personnel involved. It is the responsibility 

of all employees to comply with this Standard Operating Procedure (SOP) and to alert 

supervisory personnel of any shortcomings that may jeop<a"dize any facet of the operation. 

2.0 OBJECTIVE AND APPLICATION 
2.1 OBJECTIVE 
Tne objective of this procedure is to provide instructions for destruction of unexploded 

ordnance/ordnance and explosive waste (UXO/OEW) by demolition. demo ops may involve the 

destruction of bulk explosives, HE loaded projectiles and components, propellants, and 

pyrotechnics. 

2.2 APPLICATION 
This SOP shall be applicable to all demo cps, which includes surface and subsurface removal of 

UXO/OEW from the ground, storage, transfer to demolition areas, unloading, unpacking, charging 

of demolition pits and detonation. TIris SOP shall also apply to the use of "blow-in-place" (BIP) 

operations for UXO/OEW identified as being unsafe to move due to it's design or physical 

condition. While this SOP applies to all EODT demo ops, the infinite variety of sites in 

conjunction with the myriad of complex and enigmatic situations and conditions which could 

arise precludes this SOP from covering all facets of all types of demo ops. Situations may exist 

that will warrant additional safety measures, such as fire trucks, medical personnel and protective 

clothing and barricades. Therefore, if warranted by the type of UXO/OEW and the nature of the 

site, this SOP shall be applied in conjunction with a site-specific Demolition/Range Plan (DRP) 

which is prepared by the Site Safety and Health Officer (SSHO), and approved by the EODT 

Director of Operations prior to initiating any BIP or demo range operations. The Senior UXO 

Site Supervisor (SR UXO SS) and SSHO will have the overall responsibility to ensure 

compliance with the DRP and the minimum requirements listed in this SOP. 

3.0 POSTING Al'ID COMPLIANCE WITH THIS SOP 
This complete attachment, along with any site-specific DRP, will be posted in a conspicuous 

location in the area where the operation is being conducted. There 'Will be no deviation or' 

change from this attachment without prior written approval of the SR UXO SS, the SSHO, the 

June 1995 ·Use or disclosure of data contained OIl this shee[ is subject to the 
restrictions on the title page of this document.· 
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EODT Director of Operations and the client. Any conditions or circumstances not covered by 
this attachment will be immediately reported to the Demolition Supervisor (DS) the SR UXO SS • 
or the SSHO. Absence of a written safety requirement does not indicate that safeguards are not 
required. It is the responsibility of all site personnel to ensure that all general safety regulations 

and safe work practices outlined in this SOP and the DRP are observed at all times. All 
supervisory personnel and demo ops personnel are required to read, understand and adhere to the 

requirements contained in this attachment. 

4.0 DEMOLITION RAl'l"GE RESPONSIBILITIES 
4.1 SENIOR UXO SITE SUPERVISOR 
The Senior UXO Site Supervisor (SR UXO SS) will be responsible for assuring that adequate 

safety measures and housekeeping are taken during all phases of site operation, to include 
demolition activities, and shall visit site demolition locations as deemed necessary to ensure that 

demolition operations are carried out in a safe, clean, efficient and economical manner. 

4.2 DEMOLITION SUPERVISOR 
Prior to initiation of demolition operations, the SR UXO SS shall designate an experienced and 
trained UXO Supervisor to act as the Demolition Supervisor (DS). The demolition activities shall 

then be conducted under the direct control of the DS, who will have the responsibility of 

supervising all demo ops within the area. The DS shall be responsible for training all on-site • 
UXO personnel regarding the nature of the materials handled, the hazards involved and the 

precautions necessary. The DS will also ensure that the Daily Operational Log, Ordnance 
Accountability Log~ EODT Shot Records and inventory records are properly filled and accurately 

depict the demo~tion events and demo material consumption for each day's operations. The DS 
shall be present during all demolition operations or designate a competent, qualified person to 

be in charge during any absences. 

4.3 SITE SAFETY AND HEALTH OFFICER 
The Site Safety and Health Officer (SSHO) for the site is responsible for ensuring that all demo 

ops are being conducted in a safe and healthful manner, and is required to be present during all 

OEW demolition operations. The only exception to this rule is when the project site has multiple 

sites conducting various types of UXO investigation and remediation operations being conducted 

concurrently with periods where there may be continuous demo operations throughout the day. 

In that event a demo team SSHO will be designated. This individual will report to the SSHO 
and assume the SSHO's responsibilities at the demo range. In this situation, the SSHO will 

conduct periodic safety audits of the demo team and assist the demo team SSHO in the 

performance of his duties. 

June 1995 ·Use or disclosure of data contained 00 !his sheet is subject to the 
restrictions on the tide page of this doaunent." 

B-2 

EOD TedrnolJJgy, In.r:. 

" 

• 



• 

• 

4.4 QUALITY CONTROL SPECIALIST 
The Quality Control Specialist (QCS) is responsible for ensuring the completeness of demo ops 

and for weekly inspecting the Ordnance Accountability Log, the Daily Operational Log, the 

EODT Shot Record and the inventory of OEW and demo material. The QCS will inspect each 

demo pit and an area of up to 500 feet in radius after firing each day to ensure there are no 

kickouts, hazardous UXO/OEW components or other hazardous items. In addition, the pit will 

be checked with a magnetometer and the large, 4" or greater, metal fragments and any hazardous 

debris removed on a per use basis. Any UXO/OEW discovered during the QC check will be 

properly stored for destruction at a later date. Extreme caution must be exercised when handling 

UXO/OEW which has been exposed to the forces of detonation. The only exception to the above 

requirement for the QCS to inspect each demo pit is the same as in para 4.3. In that event, a 

demo team QCS will be assigned. The demo team SSHO and the demo team QCS may be the 

same individual. 

5.0 GENERAL OPERATIONAL Ai"ID SAFETY PROVISIONS 
During demo ops, general safety provisions shall be followed by all demo personnel at all times. 

Non-compliance with the general safety provisions listed below may result in positive discipline 

and termination of employment: 

• All safety regulations applicable to demo range activities and demolition and OEW 
materials involved shall be complied with. 

• Chemical weapons/munitions items will not be destroyed at the demolition range unless 
special variances and/or permits are issued by both the appropriate regulatory agency and 
the appropriate command group. 

• Demolition of 'any kind is prohibited without the express permission from the client. 
• The quantity of OEW to be destroyed will be determined by the range limit, as specified 

in the ORP.' 
• In the event of an electrical storm, or heavy snow or dust storms, immediate action will 

be taken to cease all demo range operations and evacuate the area. 
• In the event of a fire or unplanned explosion, if possible, put out the fire, if unable to do 

so, notify fire department and evacuate the area. If injuries are involved, remove victims 
from danger, administer first aid and seek medical attention. 

• The OS is responsible for reporting all injuries and accidents which occur to the SSHO. 
• Employees will not tamper with any safety devices or protective equipment. 
• Any defect or unusual condition noted that is not covered by this attachment will be 

reported immediately to the OS or SSHO. 
• Methods of demolition shall be IA W this procedure and approved changes thereto. 
• Adequate fire protection and first aid equipment shall be provided at all times. 
• All personnel engaged in the destruction of OEW shall wear natural fiber, close-weave 

clothes, such as cotton. Synthetic material such as nylon is not authorized unless treated 
with anti-static material. 

1995 'Use or disclosure of data contained 00 this sheet is subject [0 the 
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• Care will be taken to minimize exposure to the smallest number of personnel, for the 
shortest time, to the least amount of hazard, consistent with safe and efficient operations. • 

• Work locations will be maintained in a neat and orderly condition. 
• All hand tools shall be maintained in a good state of repair. 
• Each heavy equipment and/or vehicle operator will have in his possession a valid 

operator's permit, i.e., state driver's license. 
• Equipment and other lifting devices designed and used for lifting will have the load rating 

and date of next inspection marked on them. The load rating will not be exceeded and 
the equipment will not be used without a current inspection date. 

• Safety shoes will be worn by all personnel except the individual conducting the QC 
magnetometer checks of the pits. 

• Leather or leather-palmed gloves will be worn when handling wooden boxes, munitions 
or OEW. 

• Lifting and canying require care. Improper methods cause unnecessary strains. Observe 
the following preliminaries before attempting to lift or carry: 

When lifting, keep your arms and back as straight as possible, bend your knees and 
lift with your leg muscles; and 

- Be sure you have good footing and hold, and lift with a smooth, even motion. 
• The demolition range shall be provided with telephone and/or radio communication. 
• Motor vehicles and material handling equipment (MHE) used for transporting OEW or 

demo materials must meet the following requirements: 
- Exhaust systems shall be kept in good mechanical repair at all times. 

Lighting systems shall be electric. 
One Class ABC rated, portable fire extinguisher shall, if possible, be mounted on • 
the vehicle outside of the cab, on the driver's side, and one Class ABC fire 
extinguisher shall be mounted inside the cab. 
Wheels of carriers must be chocked and brakes set during loading and unloading. 

- No demo material or OEW shall be loaded into or unloaded from, motor vehicles 
while their motors are running. 

• Motor vehicles and MHE used to transport demo material and OEW shall be inspected 
prior to use to determine that: 

- Fire extinguishers are filled and in good working order. 
- Electrical wiring is in good condition and properly attached. 
- Fuel tank and piping are secure and not leaking. 
- Brakes, steering and safety equipment are in good condition. 
- The exhaust system is not exposed to accumulations of grease, oil, gasoline, or 

other fuels, and has ample clearance from fuel lines and other combustible 
materials. 

• Employees are required to wear leather or rubber gloves when handling demolition 
materials. The type of glove worn is dependent on the type of demo material. 

• A red warning flag will be displayed at the entrance to the demolition range and, if 
applicable, the entrance gate shall be locked when demolition work is in process. 

• Unless otherwise directed, all demo shots will be tamped with a minimum of two feet of 
clean earth/dirt. 

June 1995 ·Use or disclosure of data contained on this sheet is subject to the 
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• An observer will be stationed at a location where there is a good view of the air and 
surface approaches to the demolition range before material is detonated. It shall be the 
responsibility of the observer to order the DS to suspend firing if any aircraft, vehicles 
or personnel are sighted approaching the general demolition area. 

• Two-way radios shall not be operated on the demolition range while the pit is primed or 
during the priming process. The charts shown in Appendix A, pgs. A-3 and A-4, have 
been extrapolated from TM 9-1375-213-12 (Tables 2-3 and 2-4). 

• No Demolition operation will be left unattended during the active portion of the operation 
(i. e., during the burn or once any e.xplosives or UXO/OEW are brought to the range). 

• A minimum area of 200 feet in diameter shall be cleared of dry grass, leaves and other 
extraneous combustible materials around the demolition pit area. 

• No demolition activities will be conducted if there is less than a 2,000 foot ceiling or if 
wind velocity is in excess of 20 mph. 

• Demolition shots must be fired during daylight hours (i.e., between 30 minutes after 
sunrise and 30 minutes before sunset). 

• No more than two persons shall ride in a truck transporting demo material or DEW, and 
no person shall be allowed to ride in the trailer/bed. 

• Vehicles shall not be refueled when carrying demo material or OEW, and must be 100 
feet from magazines or trailers containing such items before refueling. 

• All explosive vehicles will be cleaned of visible explosive and other contamination before 
releasing the vehicles for other tasks. 

• Prior to conducting any other task, personnel shall wash their face and hands after 
handling demo material or OEW . 

• Demo pits shall be spaced at least 50 feet apart, with no more than 10 pits prepared for 
a series of shots at anyone time. 

6.0 SPECIAL REQUIREMENTS FOR DEMOLITION ACTIVITIES 
The following safety and operational requirements shall be followed during demo range 

operations. Any deviations from this procedure shall be allowed only after receipt of written 

approval from the EODT Director of Operations and the client. Failure to adhere to the 

requirements and procedures listed in the paragraphs below could result in serious injury or death, 

therefore complete compliance with these requirements procedure will be strictly enforced. 

6.1 GENERAL REQUIREMENTS 
The general demolition range requirements listed below shall be followed at all times: 

• Appendix A, Explosive Hazards Tables, will be adhered. to in all demo ops. 
• Material awaiting destruction shall be stored at not less than intraline distance, based on 

the largest quantity involved, from adjacent explosive materials and from explosives being 
destroyed. The material shall be protected against accidental ignition or explosion from , 
fragments, grass fires, burning embers or detonating impulses originating in materials 
being destroyed . 
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• OEW or bulk explosives to be destroyed by detonation should be detonated in a pit not 
less than three feet deep and covered with earth which protrudes not less than two feet 
above existing ground leveL The components should be placed on their sides or in a 
position to expose the largest area to the influence of the demo material. The demo 
material should be placed in intimate contact with the item to be detonated and held in 
place by tape or earth packed over the demolition materials. The total quantity to be 
destroyed below ground at one time shall not exceed the range limit. 

• Detonations will be counted to ensure detonation of all pits. After each series of 
detonations, a search shall be made of the surrounding area for unexploded UXO and 
OEW. Items such as lumps of explosives or unfuzed ammunition, may be picked up and 
prepared for the next shot. Fuzed ammunition or items which may have internally 
damaged components will be detonated in place, if possible. 

• Prevailing weather condition information will be obtained from the CS. Weather Service 
and the data logged in the Range Operations Log before each shot or round of shots. 

• A minimum of 30 seconds will be maintained between each detonation. 
• After each detonation and at the end of each day's operations, surface exposed scrap 

metal, casings, fragments, and related items shall be recovered from the demo range and 
disposed of IA W contracted procedures, which must be L>\ W all applicable environmental 
regulations. All collected scrap metal will be 100% inspected for absence of explosive 
materials by demolition range personnel and certified by the SR UXO SS and the QCS. 

• When operated in accordance with the conditions of this procedure the demolition range 
should not present a noise problem to the surrounding community. However, if a noise 
complaint is received, the name, address and phone number of the complainant should 
be recorded and reported to the SR UXO SS, who in turn, will report it to the client . 

• Whenever possible, during excavation of the demo pits, contour the ground so that runoff 
water is channeled away from the pits. If demo operations are discontinued for more 
than two w~ks, the pits should be back filled until operations resume. 

• Upon completion of the project, all disturbed demo areas will be thorou~hly inspected for 
OE\V. I?epending upon contract requirements. the site may have to be leveled, seeded 
and mulched to establish a permanent vegetative cover to inhibit erosion. At a minimum, 
the holes/pits will be filled in and contoured. 

• Prior to and after each shot, the EODT Shot Record (see Figure B-D is to be filled out 
by the DS with all applicable information. This record will be kept with the Ordnance 
Accountability Log and reflect each shot. 

6.2 ELECTRIC DETONATOR USE 

The following requirements are necessary when using electric detonators and electric blasting 

circuits: 

• Electric detonators and electric blasting circuits may be energized to dangerous levels 
from outside sources such as static electricity, induced electric currents and radio 
communication equipment. Safety precautions will be taken to reduce the possibility of' 
a premature detonation of the electric detonator and explosive charges of which they form 
a part. Radios will not be operated while the pit is primed or during the priming process . 
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• The shunt shall not be removed from the leg wires of the detonator until the continuitv 
~ . 

check of the detonator. 
• When uncoiling or straightening the detonator leg wires, keep the explosive end of the 

detonator pointing away from the body and away from other personnel. When 
straightening the leg wires, do not hold the detonator itself, rather hold the detonator leg 
wires approximately one inch from the detonator body. Straighten the leg wires by hand, 
do not throw or wave the wires through the air to loosen them. 

• Prior to use, the detonators shall be tested for continuity. To conduct the test, place the 
detonators in a pre-bored hole in the ground or place them in a sand bag, and walk facing 
away from the detonators and stretch the wires to their full length, or to 25 feet, 
whichever is less, being sure to not pull the detonators from the hole or sand bag. With 
the leg wires stretched to their full length, test the continuity· of the detonators one at a 
time by unshunting the leg wires and attaching them to the galvinomter and checking for 
continuity. After the test, re-shunt the wires by twisting the two ends together. Repeat 
this process for each detonator until all detonators have been tested. This process shall 
be accomplished at lease 25 feet from any DEW or demolition materials and out of the 
demo range personnel and vehicle traffic flow pattern. In addition, all personnel on the 
demo range shall be alerted prior to the test being conducted. 

NOTE: When testing the detonator, prior to connecting the detonator to the firing circuit, the leg wires 
of the detonator must be shunted by twisting the bare ends of the wires together immediately after 
testing. The wires shall remain short circuited until the time to connect them to the firing line. 

• At the power source end of the blasting circuit, the ends of the wires shall be shorted or 
twisted together (shunted) at all times, except when actually testing the circuit or ruing 
the charge. The connection between the detonator and the circuit firing wires must not 
be made unless the power end of the firing wires are shorted and grounded or the firing 
panel is off· and locked. 

• The firing line will be checked using pre-arranged hand signals or through the use of 
two-way radios if the demo pit is not visible from the firing point. If radios are used, 
communication shall be accomplished a minimum of 25 feet from the demo pit and 
detonators. The firing line will be checked for electrical continuity in both the open and 
closed positions, and will be closed/shunted prior to connecting the detonator leg wires. 

• OEW to be detonated/vented shall be placed in the demo pit and the demolition material 
placed/attached in such a manner as to ensure the total detonation/venting of the OEW. 
Once the OEW and demolition material are in place, the detonators will be connected to 
the fIring line. If possible, this process will be conducted while the detonators are still 
in the test hole or sand bag. The connected detonators will then be carried to the demo 
pit with the end of the detonator pointed away from the individual. The detonators are 
then connected to the detonation cord, Non-El, etc., ensuring that the detonator is not 
covered with tamping material to allow for ease of recovery and investigation in the event 
of a miss-fire. 

• Prior to making connections ~o the blasting machine, the entire firing circuit shall be 
tested with a galvanometer for electrical continuity and ohmic resistance to ensure the' 
blasting machine has the capacity to initiate the shot . 
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• The individual assigned to make the connections at the blasting machine or panel will not • 
complete the circuit at the blasting machine or panel and will not give the signal for 
detonation until satisfied that all personnel in the vicinity have been evacuated to a safe 
distance. When in use, the blasting machine or its actuating device shall be in the 
blaster's possession at all times. When using the panel, the switch must be locked in the 
open position until ready to fire, and the single key must be in the blaster's possession. 

• Prior to initiating a demo shot(s), a warning will be given, the type and duration of such 
will be determined by the prevailing conditions at the demo range. At a minimum, this 
should be an audible signal using a siren, air hom or megaphone which is sounded three 
minutes prior to the shot(s) and again one minute prior to the shot(s). 

6.3 DETONATING CORD USE 
The following procedures are required when using detonating cord (det cord): 

• Det cord should be cut using approved crimpers and only the amount required should be 
removed from inventory. 

• When cutting det cord, the task should be performed outside the magazine. 
• For ease of inventory control, only remove det cord in one foot increments. 
• Det cord should not be placed in clothing pockets or around the neck, arm or waist, and 

should be transported to the demo location in either an approved "day box" or a cloth 
satchel, depending upon the magazine location and proximity to the demo area. 

• Det cord should be placed at least ten feet away from detonators and demo materials until 
ready for use. 

• When ready to "tie in" either the det cord to demo materials, or det cord to detonator, the 
det cord will be connected to the demo material and secured to the UXO/OEW. The cord 
is then strung out of the hole and secured in place with soil, being sure to leave a one 
foot tail exposed outside the hole. 

• Once the hole is filled, make a loop in the det cord that is large enough to accommodate 
the det cord detonator, place the detonator in the loop and secured it with tape. The 
explosive end of the detonator will face down the det cord toward the demo material or 
parallel to the main line. 

• In all cases, ensure there is sufficient det cord extending out of the hole to allow for ease 
of detonator attachment and detonator inspection/replacement should a misfire occur. 

• If the det cord detonator is electric, it will be checked, tied in to the firing line and 
shunted prior to being taped to the loop. If the det cord detonator is non-electric, the 
time/safety fuse will be prepared with the igniter in place prior to taping the detonator 
to the det cord loop. If the det cord detonator is Non-El, simply tape the detonator into 
the loop as described above. 

• In the event that a time/safety fuse is used, and an igniter is not available and a field 
expedient initiation system is used (i.e., matches), do not split the safety fuse until the 
detonator is taped into the det cord loop. 
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6.4 TIME/SAFETY FUSE USE 
The following procedures are required when using a time/safety fuse: 

• Prior to each daily use, the burn rate for the time/safety fuse must be tested to ensure the 
accurate determination of the length of time/safety fuse needed to achieve the minimum 
burn time of five minutes needed to conduct demo ops. 

• To ensure both ends of the time/safety fuse are moisture free, use approved crimpers to 
cut six inches off the end of the time/safety fuse roll and place the six inch piece in the 
time/safety fuse container. 

• If quantity allows, accurately measure and cut off a five foot long piece of the time/safety 
fuse from the roll. 

Note: In the event of an emergency situation when the quantity time/safety fuse is limited, a minimum of 
two feet of fuse can be used to conduct the bum rate test. 

• Take the five foot section out of the magazine and attach a fuse igniter. 
• In a safe location, removed from demo materials and UXO/OEW, ignite the time/safety 

fuse, measure the burn time from the point of initiation to the "spit" at the end, and 
record the burn time in the DS' s Log 

• To measure the burn time, use a watch with a second hand or chronograph. 
• To calculate the burn rate in seconds per foot, divide the total burn time (in seconds) by 

the length (in feet) of the test fuse . 
• Whenever using time/safety fuse for demo ops, the minimum amount of fuse to be used 

for each shot will be the amount needed to permit a minimum burn time of five minutes. 

6.5 PERFORATOR USE 
The following procedures are required when using perforators: 

• Only remove from inventory the number of perforators required to perform the task. 
• Transport perforators in an approved "day box", cloth satchel or plastic container, 

depending upon magazine location and proximity to the demo ops. 
• Keep perforators stored at the demo site at least ten feet away from detonators and demo 

materials until ready for use. 
• When ready to use, place the det cord in the slot on the perforator, ensuring the cord fits 

securely and has good continuity with the perforator. 
• Once the det cord is secure, place the perforator in the desired location and secure it in 

place. 
• Proceed from this point as described in para 6.3. 

6.6 USE OF TWO-COMPONENT EXPLOSIVES 
The following procedures are required when using two-component as demo material: 

• • Only remove from inventory the amount of two-component required to perform the task. 
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• When transporting the solid and liquid, they need only be placed apart in the bed of a 
truck. 

• Do not mix the solid and liquid components until certain that it will be used, since the 
resulting mixture is classified as a Class 1.1 explosive by DOT. 

• When mixing the solid and liquids components, follow the manufacturer's instructions, 
while being sure to wear rubber gloves and goggles. Mix components in an area away 
from the other demo material, the UXO/OEW, and if possible, sheltered from the wind. 

• Once the components have been mixed, it is essential that the lid to the solid bottle is put 
on securely as soon as possible after mixing to prevent evaporation of the liquid. 

• Attach the det cord as recommended by the manufacturer, place the assembled unit in the 
desired location in the hole and secure the unit. 

• Proceed from this point as described in para 6.3. 

6.7 DEMOLITION RANGE INSPECTION SCHEDULE 
The demolition range inspection schedule outlined in Table B-1 will be followed at all sites 

where demo ops are being conducted. This inspection shall be conducted by the SSHO and will 

be documented in the Site Safety Log. If any deficiencies are noted demo ops shall be suspended 

and the deficiency reported to the SR UXO SS and DS. Once the deficiencies are corrected, 

demo ops may be resumed. 

June 1995 

Table B-1: Demolition Range Inspection Schedule 

.•. •· •• ·i\i·.·.····.·CbeCk·LiS(lfem . ......•.... . ... ·•• .. i·.\·.·· ••.. IPs.Pe£ti~I:t ••• Sch~#l~ •.. \\·.)·. 
Site Vehicle Weekly or Prior to Use 

Explosive Carrier- Vehicle Weeldy or Prior to Use 

Range Access/Egress Route Weekly or Prior to Use 

Entrance Gate/Lock Daily, Prior to Use and After Use 

Storage Trailer-/Magazine Daily, Prior to Use and After Use 

FlJ"e Extinguishers Monthly and Prior to Use 

Personal Protective Equipment Prior to Use 

Circuit Testing Device Prior to Use 

Demolition Site Prior to Use 

Operating Equipment Prior to Use 

Hospital Route Prior to Use 
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7.0 l\1ETEOROLOGICAL CONDITIONS 
In order to control the effects of demo ops and to ensure the safety of site personnel, the 

following meteorological condition limitations and requirements shall apply to demo ops: 

• Demo ops will not be conducted during electrical storms or thunderstonns. 
• Demo ops shall be restricted to periods when surface wind speed is less than 20 miles 

per hour. 
• Demo ops will not be conducted during periods of visibility of less than one mile caused 

by, but not limited to, dense fog, blowing snow, rain, sand or dust storms. 
• Demolition shall not be carried out on extremely cloudy days which are defined as: 

overcast (more than 80% cloud cover) with a ceiling of less than 2,000 feet. 
• Demo ops will not be conducted during any atmospheric invemon condition (low or high 

altitude). 
• Demo ops will not be conducted during periods of local air quality advisories/alerts. 
• Demo ops will not be initiated until 30 minutes after sunrise, and will be secured at least 

30 minutes prior to sunset. 

8.0 PRE-DEMOLITIONIDISPOSAL PROCEDURES 
8.1 PRE-DEMOIDISPOSAL OPERATIONAL BRIEFING 
It is the belief of EODT that the success of any operation is dependent upon a thorough brief, 

covering all phases of the task, which is presented to all affected personnel. The DS will brief 

all personnel involved in range operations in the following areas: 

• Type of OEW being destroyed. 
• Type, placement and quantity of demolition material being used. 
• Method of initiation (electric, non-electric or Non-ED. 
• Means of'transporting and packaging OEW. 
• Route to the disposal site. 
• Equipment being used (i.e., galvanometer, blasting machine, firing wire, etc.). 
• Misfire procedures. 
• Post shot clean up of range. 

8.2 PRE-DEMOIDISPOSAL SAFETY BRIEFING 
The EODT SSHO will conduct a safety brief for all personnel involved in range operations in 

the following areas: 

• Care and handling of explosive materials. 
• Personal hygiene. 
• Two man rule and approved exceptions. 
• Potential trip/fall hazards. 
• Horse play on the range, and other prohibited activities . 
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• Staying alert for any explosive hazards on the range. • 
• Location of emergency shelter (if available). 
• Parking area for vehicles (vehicles must be positioned for immediate departure, with the 

keys in the ignition). 
• Location of range emergency vehicle (keep engine running). 
• Wind direction (to assess potential toxic fumes). 
• Location of first aid kit and fire extinguisher. 
• Route to nearest hospital or emergency aid station. 
• Type of communications in event of an emergency. 
• Storage location of demolition materials and OEW awaiting disposaL 

8.3 TASK ASSIGNMENTS 
Individuals assigned tasks will report the completion of the task to the DS. The types of tasks 

which may be required are: 

• Contact local Police, Fire personnel, USCG and FAA as required. 
• Contact hospital/emergency response personnel if applicable. 
• Secure all access roads to the range area. 
• Visually check range for any unauthorized personnel. 
• Check firing wire for continuity and shunt. 
• Prepare designated pits as required. 
• Check continuity of detonators. 
• Check time/safety fuse and its burn rate. 
• Designate a technician to maintain custody of blasting machine, fuse igniters or Non-EI 

initiator. 
• Secure detonators in a safe location. 
• Place UXO/OEW in pit and place charge in desired location. 

8.4 PREPARING EXPLOSIVE CHARGE FOR INITIATION 

• Insure firing wire is shunted. 
• Connect detonator to the firing wire. 
• Isolate or insulate all connections. 
• Prime the demolition charge. 
• Place demolition charge on OEW. 
• Depart to firing point (if using non electric firing system, obtain head count, pull igniters 

and depart to designated safe area). 
• Obtain a head count. 
• Give warning, using a bullhorn or siren, at three minutes from detonation, and again at 

one minute from the detonation. 
• Yell "fire in the hole" three times (or an equivalent warning). 
• Take cover. 
• If using electric tIring system connect fIring wires to blasting machine and initiate charge . 
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• Remove firing wires from blasting machine and shunt. 
• Remain in designated safe area until DS announces .. AD Clear". TIris will occur after 

the OS has gone and inspected the pit(s). 

9.0 POST DEMOLITIONIDISPOSAL PROCEDURES 
Do not approach a smoking hole or allow personnel out of the designated safe area until cleared 
to do so, and follow the below listed procedures: 

• After the "All Clear" signal, check pit for low orders or kick outs. 
• Mag pit and remove any large fragmentation. 
• Back rill hole as necessary. 
• Police up all equipment. 
• Notify police, fire, etc. that the operation is complete. 

10.0 MISFIRE PROCEDURES 
A thorough check of all equipment, firing wire and detonators will prevent most misfires. 

However, if a misfire does occur, the procedures outlined below shall be followed. 

10.1 ELECTRIC MISFIRES 
To prevent electric misfires, one technician will be responsible for all electrical wiring in the 

circuit. If a misfire does occur, it must be cleared with extreme caution, and the responsible 

technician will investigate and correct the situation, using the steps outlined below: 

• Check firing line connections to the blasting machine and make a second attempt to 
initiate charge. 

• If unsuccessful, disconnect and connect to another blasting machine (if available) and 
attempt to initiate charge. 

• If unsuccessful, commence a 5 minute wait period. 
• After the wait period has expired the designated technician will proceed down range to 

inspect the firing system; a safety observer must watch from a protected area. 
• Disconnect and shunt the detonator wires, connect a new detonator to the firing cn-cuit 

and prime the charge without disrurbing the original detonator (replacement detonator 
must have been checked for continuity as outlined in para 6.2, after disconnecting the 
defective detonator). 

• Follow normal procedures for effecting initiation of the charge. 

10.2 NON-ELECTRIC MISFIRES 
Working on a non electric misfire is the most hazardous of all operations. Occasionally, despite: 
all painstaking efforts, a misfire will occur. Investigation and corrective action should be 

undertaken only by the technician that placed the charge, using the following procedure: 
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• If charge fails to detonate at the determined time, initiate a 30 minute wait period plus 
the time of the safety fuse, i.e., 5 minute safety fuse plus thirty (30) minutes for a total • 
of 35 minute wait period. 

• After the wait period has expired, a designated technician will proceed down range to 
inspect the fIring system. A safety observer must watch from a protected area. 

• Prime the shot with a new non electric firing system and install a new fuse igniter. 
• Follow normal procedures for initiation of the charge. 

10.3 NON-EL MISFIRE 

The use of a shock tube for blast initiation can present misfires which require the following 

actions: 

• If charge fails to detonate, it could be the result of the shock tube not firing. Visually 
inspect the shock tube, if it is not discolored (i.e., slightly black), it has not fIred. 

• If it has not fIred, cut a one foot piece off the end of the tube, re-insert the tube in the 
firing device and attempt to fire again. 

• If the device still does not fire, wait five minutes and replace the shock tube per 
instructions outlined below. 

• If the tube is slightly black, then a "Black Tube" misfire has occurred, and the shock tube 
will have to be replaced. When replacing the shock tube, be sure to remove the tube 
with the detonator in place. Without removing the detonator from the end of the tube, 
repackage the defective tube and return it to the supplier for credit. 

11.0 RECORD KEEPING REQUIREMENT 
To document the d.emo ops procedures and the completeness of the demolition of OEW, the 

following record keeping requirements shall be met: 

• The client or EODT (as directed) will obtain and maintain all required permits. 
• The DS will ensure the accurate completion of the logs, and the SR UXO SS and QCS 

will monitor the entries in the log for completeness, accuracy and compliance with 
meteorological conditions. 

• The DS shall enter the appropriate data on the Ordnance Accountability Log to reflect 
the OEW destroyed, and shall complete the appropriate information on the Explosives 
Accountability Log (a.k.a. the Magazine Data Card) which indicates the demo materials 
used to destroy the OEW. 

• The quantities of OEW recovered must also be the quantities of OEW destroyed or 
disposed of as scrap. 

• EODT will retain a permanent file of all Demolition Records, including permits, 
Magazine Data Cards, training records, inspector reports, waste manifests if applicable, 
and operating logs. 

• Copies of A TF License and any state or local permits must be on hand. 
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EODT SHOT RECORD 
Site / Locatioo: Date: 

Demo Range Supervisor: Signature: License # 

Type of OEW Shot: Fuing Method: Time of Shot: 

Type of Demolitioo Materials: (ie. perfaatcr/det cordItime fuse/electJnoo-elecr/2 Camp.l AmountIWt. of E3cb Item Used: 

Distance & Directioo to Nearest Building. Road. Utility Line. etc. Temp: W'LOd DirJ'Speed: 

Ceiling: Ooudsl% Sun: 

Type/Amount of Stemminyt"amp: Mat or Other Protection Used (list): 

Seismographic:Sounci Level Meter Used: Yes 0 No 0 Readings: 

Site I Locatioo: I OllIe: 

I 
Demo Range Supervisor: Signature: License # 

Type of OEW Shot: Firing Method: Time of Shot: 

Type of Demolitioo Materials: (i.e. perfaatcr/clet cord/time fuselelectlnoo-elecr12 Camp.l AmountIWt. of E3cb Item Used: 

Distance & Directioo to Nearest Building. Road. Utility Line. etc. Temp: Wind DirJSpeed: 

Ceiling: Ooudsl% Sun: 

Type/Amount of Stemminyt"amp: Mat or Otht:r Protection Used (list): 

SeismographiclSound Level Meter Used: Yes 0 No 0 Readings: 

Site / Locatioo: Date: 

Demo Range Supervisor: Signature: License # 

Type of OEW Shot: Fuing Method: llIIte of Shot: 

Type of Demolitioo Materials: (ie. perfaatcr/clet cordltime fuselelect/noo-eJecr/2 Camp.l AmountIWt. of Each Item Used: 

Distance & Directioo to Nearest Building. Road. Utility Line. etc. Temp: Wind DirJSpeed: 

Ceiling: Cloudsl% Sun: 

Type/Amount of Sterruninyt"amp: Mat or Other Protection Used (list): 

SeismographiclSounci Level Meter Used: Yes 0 No 0 Readings: 

Figure B-1 
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The following tables are to be used during demo ops and will be used to calculate minimum safe 
distances as they relate to fragmentation range, mobile RF, television and FM broadcasting 
transmitters. Table A-I is to be utilized when computing fragmentation ranges. It is essential 
when computing the explosive weight, that you include the explosive weight of the 
demolition/counter charge, propellant, etc. If you have a fraction of any kind, i.e. 1 pound -12 
ounces, you go to the next highest weight to compute trag range. 

The trag ranges are for open, unbarricaded shots. If there is a protective shelter with overhead 
protection, you may be closer to the shot. However, every effort will be made to adhere to the 
appropriate trag range regardless of shelter or depth the shot is buried. 

If you are using multiple pits you must insure that all pits are within the app'. ~pIiate frag range. 
If this is not possible, you may consider detonating smaller quantities in the outer pits to be in 
compliance. At no time will you violate the trag range without the written approval of the client. 

Tables A-2 and A-3 are for determining the minimum safe distances between different types of 
radio and television transmitters when electric detonators are in use . 
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TABLE A-I 

NaTE: For the pwpose of computing trag range. consider all explosives. including those used to counter charge. 
propellant, etc, when detemrining the total explosive weight. 

1 - Weight in potmds 
2 - Distance in feet 

Formula: 100 X Cube Root of Explosive Weight = Frag Range in Meters. 

NOTE: To convert feet to meters, use: Feet X 0.3 = Meters. 
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To convert meters to feet, use: Meters X 328 = Feet 
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resrrictions OIl the title page of this document.· 
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TABLE A-2 

MINIMUM SAFE DISTANCE BETWEEN MOBILE RF TRANSMITTERS AND ELECTRIC BLASTING OPERATIONS 

MINIMUM SAFE DI~'TANCE (FEET) 

Transmitter Power (Watts) MF HF VHF VHF UHF 

1.6 to 3.4 MHz 28 t~ 29.7 Ml-lz 35 to 36 MHz Pub. Use 144 to 148 MHz Amateur 450 to 460 Ml-lz 

Industrial Amateur 42 to 44 MHz Pub. Use 150.8 to 161.6 MHz Public Use 

50 to 64 MHz Amateur Public Use 

5 I 

10 40 100 40 15 10 

50 90 220 90 35 20 

100 125 310 130 50 30 

180 2 65 40 

250 200 490 205 75 45 

500 ) 290 

600 4 300 76() 315 115 70 

1,000 ' 400 980 410 150 90 

10,000 6 1,250 1,300 

Citizl.-'fls band radio (Walkie-Talkie) (26.96 to 27.23 MIIz) - Minimum safll distance· five fee!.) 

2 Maximum power for 2-way mobile units in VIIF (J 50.8 to 161.6 Mllz range) and for 2-way mobile and fixed stat~on units in UHF (450 to 460 MHz range). 

3 Maximum power for major VHF 2-way mobile and fixed station units in 35 to 44 MHz range. 

4 Maximum power for 2-way fixed station units in VHF (J 50.8 to 161.6 Mllz range). 

5 Maximum power for amateur radio mobile units. 

6 Maximum power for some base stlltions in 42 to 44 MHz hand and 1.6 to 1.8 Mllz band. 

NOTE: To coo vert feet to meters 011 this chart - feet X 0.3 ::: meters. 

~ ----------------~-------------------------------------------------------------------------------------------
~ Jllne 1995 
\ 

~ 
~ 

"Use or disclosuro of data contained Oil this shoot is subject to the restrictions on the title page of this document." 
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TABLE A·3 

MINIMUM SAFE DISTANCE BETWEEN TV AND FM BROADCASTING TRANSMITTERS AND ELECTRIC 

BLASTING OPERATIONS 

Effective radiative power (watts) 

up to 1,000 

10,000 

100,000 I 

316,000 a 

1,000,000 

5,000,000 J 

10,000,000 

100,000,000 

I Preaenl maximwn powa-. ChiMe" 2 and 6 and FM. 

2 PrNent maximwn powa-. ChiMe" 7 and 13. 

3 PreIent maximwn POWeI'. ChiMe" 14 10 83. 

I 
Minimum safe distances (feet) 

Channels 2 to t) and FM I Channels 7 to 13 

1,000 750 

1,800 1,300 

3,200 2,300 

4,300 3,000 

5,800 4,000 

9,000 6,200 

10,200 7,400 

UHF 

600 

600 

1,100 

},450 

2,000 

3,000 

3,500 

6,000 

..... ------------------------------------------------------------------------------------------------------------------------.... ~J June 1995 
\ 

'f; • 

·Use 01' disclosure of data contained on this sheet is subject to tho restrictions on the title page of this document," .-4 • 
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Attachment C 

Twin Cities Army A mmunition Plant: Site F 
Substantive Permit Requirements 

• Minimum property distance required is 6iO feet at 0-100 pounds per Minn. Rules 
pt. 7045.0542, subp. 9. 

• Properly tr.rined pe..~nnel performing the open detonation. 

• Prior notification by Federal Cartridge Company to all potential local emergency 
responders (police, fire, hospitals) and Lee Holden (292-7896) at Ramsey County. 

• Minimize noise propagation (e.g., sand bags, optimum weather conditions). 

• Document this action in detail in TCAAP Operating Record. 

• Conduct pre and post inspection of detonation site and document results. 

• Analyze soils for any residual contamination after detonations are complete e.g., metals 
and organics. Verify the site is clean. 

• Document the detonations in the Site F Closure Report, to include: 

- 'Standard Operating Procedures used 
- Weather conditions 
- Times, dates, waste types/description and quantities open detonated 
- Analysis of soils 
- Personnel involved 
- Security llleasures taken 
- Inspection (pre and post) result! 
- Any problems encountered and corrective actions taken 
- Disposition of all wastes managed off-site, both hazardous and solid 
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Minnesota Pollution Control Agency 

July 31, 1995 

Mr. Michael R. Fix 
Commander's Representative 
Department of the Anny 
Twin Cities Army Ammunition Plant 
New Brighton, Minnesota 55112-5700 

RE: Addendum Number Six (6) - TCAAP Site F Closure Plan 
On-site Detonation of High Explosive Items 

Dear Mr. Fix: 

We have reviewed your letter of July 24, 1995, which requests approval to open detonate high 
explosive items that were excavated from Site F and temporarily stored in Building 530. We 
understand that the Anny has detennined that shipment to the Alliant T echsystems Proving 
Ground, as initially proposed, is no longer a feasible option due to transportation safety hazards. 
Consequently, the Anny's standard operating procedure is to detonate these high explosive item's 
on-site. 

Based on the info~ation submitted in your July 24, 1994, request, approval is hereby given to 
detonated the high explosive items specified in Attachment A of your letter. EOD Technologies 
shall follow all operational and safety procedures specified in Attachment B of your letter. 
Lastly, please follow all procedures, including evaluation and cleanup of soil contamina[ion, 
outlined iIl Al"taCfu"Ilent C of your letter including documentation of this activity in U.~e Site F 
Closure Report forthcoming. 

In addition to notification to local emergency responders (police, fire, and hospitals; we request 
that calculations be made in advance to estimate the expected blast pressure, and expected noise 
propagation distance for all four (4) 25 pound Net Explosive Weight detonations. Based on these 
calculations, we ask that the following additional local officials be notified of the expected day of 
the detonation, expected intensity, and distance of noise propagation: 

1. Dan Card of my unit. 

2. Ramsey County. Note: Lee Holden's telephone number has changed to 773-4457 . 

520 Labye!:e Rd.; St. Paul, MN 55155-4194; (6 i 2) 296-6300: F.egionai Offices: Duluth· Brainerd· DetrOit Lakes· Marshall· Rochester 
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3. City managers for the cities of New Brighton, Arden Hills, Mounds View, Shoreview, and 
possibly North Oaks and Blaine. 

4. Tenant operators at TCAAP such as Alliant Techsystems, Inc. and the National Guard. 

5. Potential air space users such as military flight commanders 

6. County Board Representatives for Ramsey County and possibly Anoka County 

When notifying the above officials, the Army shall provide a telephone "hotline" number for 
assistance regarding citizen inquires. 

Please contact Dan Card of my staff if you have any questions concerning this approval of 
Addendum No.6 to the Site F Closure Plan at 612/297-8379. 

Sincerely, 

Regulatory Compliance Section 
Hazardous Waste Division 

BWB:ts 

cc: Lee Holden, Ra..'l1sey County 

• 

• 

• 
e. CJ- 33 
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Minnesota Pollution Control Agency 

August: 16, 1994 

:Mr. Michael R. Fix 
Commanders Representative 
Department of the .6,.rmy 
Twin Cities Army Ammunition Plant 
New Brieb.ton,1v.fumesota 55112-5700 

RE: TCAA.P Site F 
"Substance" Treatment by Soil vVasfring 

Dear:Mr. Fix: 

The Mlnnesota Pollution Control Agency (NfPCA) ~...a:ffhas reviewed your request of July 25, 1994, 
to treat cenain Site F disposal area "substances". These substances and contaminated soils were 
characterized during the 1993 treatment season with analytical data submitted to MPCA~...a:ff 
February 15, 1994. Tne following comments are provided to your request: 

GENERAL COl\1l\1ENTS 

1. :MPCA staffbelieves that it is not appropriate to treat sub~..ances in the soil washing plant 
(such as potassium chloride) which can readily be removed from the soil and managed off-site. T.ne 
soil washing system. was designed to treat contaminated soil; not solid waste. 

2. Any soils contaminated with sub~..ances for which clean-up goals have not been set, must be 
adequately characte..-ized and appropriate treatment goals established if they are to be treated by 
soil washing. 

SPECnrIC COl\1l\1ENTS 

1. The silica sand found in Disposal Area 1 can be treated by the T e.."T'alvfet system.. If contaminants 
are present in the sand which do not have established clean-up·goals, goals must be es-..ablished prior 
to treatment. The analytical data submitted for the silica sand did not show any contamination and 
would not require treatment. 

2. The reddish soil from Disposal Areas 4 and 5 can be treated by the TerraMet system. However,' 
clean-up goals must be established for contaminants which are above background concentrations 
prior to treatment (possibly barium, sodium, tin and potassium) . 

520 Lafayette Rd. N.: St. Paul. MN 55155-4194; (612) 296-6300 (voice); (612) 282-5332 (TTY) 
Regional Offices: Duluth' Brainerd' Detroit Lakes' Marshall· Roctlester 

Eoual Opportunity Employer' Printed on recycled paper containing at leas: 10% fibers from paper recycled by consumers. 
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3. The black stained soil from Disposal Areas 7, 9, and 10 can also be treated by the T erraMet. 
Because of the relatively low conc~ons, small quantities of soil and probable noncar~.nogenic 
narure of the volatiles present in the soil, treatment of this soil in the T erraMet system does not 
appear to pose a significant risk to human health or the environment. Appropriate background levels 
for metals (possibly barium, tin and sodium) will have to be established for clean-uD !Zoals. Clean-uo . - -
goals for organics would be nondetect.. 

You or your consultant may contact Dan Card at 6121297-8379 or Beth Gawrys at 6121297-8376 of 
my staff if you wish to discuss our response. 

~--
Bruce W. Brott, P .E., Supervisor 
Permit and Review Unit 
Regulatory Compliance Section 
Hazardous Waste Division 

B'W13:rg 

cc: Keith Benker, Wenck _~sociates, Inc. 

•• 

• 

• 
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Minnesota Pollution Control Agency 

November 4, 1993 

Michael R. Fix 
Commander's Representative 
Department of the Army 
Tvin Cities Army Ammunition Plant 
Nev Brighton, Minnesota 55112-5700 

Dear Hr. Fix: 

RE: T ..... in Ci ties Army Ammuni tion Plant (TCAAP) 
Site F Disposal Areas 
Soil Sampling and Characterization 

we have revieved your draft October 29, 1993, letter vhich describes the 
proposed sampling plan ·for characterization of the Site F disposal areas for 
soil washing treatability. Comments were provided by Minnesota Pollution 
Control Agency staff to your consultant which were already incorporated into the 
October 29, 1993, proposed sampling plan. 

Soils at the Site F disposal areas will be ~ampled and analyzed as specified for 
mercury, cyanloe, antimony, cadmium, chromium, copper, lead, nickel, and silver 
to determine the extent of treatability using the soil vashing/acid leaching 
system operating at Site D. The purpose of the proposed soil sampling plan is 
to evaluate treatability of disposal area soils. This proposed plan is 
supplemental to verification/confirmatory sampling described in the .approved 
closure plan to determine the extent of excavation at Site F. 

Once these Site F disposal areas are characterized, soils will either be 
processed through the soil washing/acid leaching system or appropriate 
alternative disposal options will be used. 

Please submit a final letter to be appended to the approved Closure Plan. It is 
understood that these disposal areas vill be characterized before vinter so that 
soil washing may resume in the spring of 1994. You may contact me at 
612/296-8379 or Jon Pollock at 612/297-838477. 

Sincerely, 

Dan R. Card, Engineer 
Permit and Reviev Unit 
Regulatory Compliance Section 

• 

!iazar~ous ilaste Division 

- DRC:mn 

MPCA 7011 Free J-800-6Si-3R&4. Tele"hom Dc:vi~ for lhe: Deaf (TOO) 61lr.!9i-5353. Gresler Minnc:sou. TDO 1-800-62i·3529 

520 La:ayene Re.: 51. Paul. MN 55155-4194; (S12) 29S-6300; Regional OHices: Duluth· Brainerd' Detroit Lakes' Marshall, Roc~este~ 

EQual Opponunlly Employer' Pnnled on Recycleo Paper ~//- :2. 
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Minnesota Pollution Control Agency 

necemher 6, 1993 

Mr. Michael Fix 
Commander's Representative 
Department of the Army 
Twin Cities Army Ammunition Plant 
New Brighton, Minnesota 55112-5700 

'Dear Mr. Fix: 

RE: Soil Sampling Plan for Yashed Soils 
Twin Cities Army Ammunition Plant (TCAAP) - Site F 

The Regulatory Compliance Section/Permit and Review Unit of the Minnesota 
Pollution Control Agency (HPCA) understands that the soil washing process 
separates the soil into three (3) fractions: a fine fraction (silt and 

. clays) that is less than 0.25 inches, a coarse fraction (sands) that is less 
... than 0.25 inches, and an oversized fraction (gravel) that is greater than 0.25 

inches. The fine and coarse fractions are both washed and acid-leached, and 
recombined after processing. The oversized fraction is processed by a 
high-pressure water rinse and is not subjected to the acid-leaching. To date, 
the approved Site F closure plan specified collecting one sample from each 60 
ton (50 cubic yard as calculated by ~enck) batch of the recombined fine and 
coarse treated soil, and one sample of the high-pressure rinsed oversized 
material. 

In response to several proposals and discussions with Yenck Associates, 
Incorporated Ewenck) concerning sampling frequency and an adjustment of both 
target and goal levels of cadmium in the soil, the MPCA sent a letter to the 
Department of the Army dated November 8, 1993. The letter outlined the MPCA 
staff's approval of a higher target (from 0.4 to 2.0 ug/g) and a highe~ 
enforceable goal (from 1.2 to 4.0 ug/g) concentration of cadmium in the washed 
soil, and also approved mixing of treated batches that do not meet the target 
and/or goal for cadmium, with treated batches that have met the target and/or 
goal. Further, the letter approved usage of the TCLP fo·r oversized material 
verification analysis. 

Yenck had indicated that they would submit a plan for determining the number of 
samples to be collected from mixed batches of soil. The MPCA has reviewed the 
material submitted to date including the facsimile from Yenck dated 
November 10, 19~3, concerning probability sampling. The MPCA has decided.to 
adopt a sampling frequency plan similar to that proposed .by Yenck in that the 
number of soil samples to be collected from a mixture of batches vill be 
determined by the number of batches in the mixture. 

c:: MPCA T~II Free 1-8~;~86-4.: Telephone Device: r~ the DeaC(TOo) 6~:2f.297-S3!i3. C~II,er Minncou TOO 1-800-627-3529 
.. 20 Lafayette Rd .. SL Paul. MN ::;,15::>-4194; (612) 296-0300; Regional Offices: Duluth' Braanerd' DetrOit LaKes 0 Marsnall o ROChester 

;=n .. ,,1 ()nnnnllnorv Emolover • Pnnleo on Recvcleo Paoer 
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,

n soil vashing operations resume in the spring of 1994, the MPCA recommends 
t tVO random soil samples be collected from each batch of the treated soil. 
either of the tvo samples exceeds the goal, the batch shall be revashed 

(then resembled), disposed of at an appropriate facility, or mixed vith batches 
that have passed. If mixing is chosen, then tvo samples for each batch mixed 
together (tvo samples for each 60 tons of soil) shall be randomly collected and 
all sample results shall be belov the specified enforceable goal prior to 

returning the soil to Site F. 

The veekly progress reports should indicate soil sampling results that are 
available since the last weekly report. In addition, the MPCA should be 

notified of: 

1. vhen a treated batch has failed the specified enforceable goal, 
2. the location of the failed batch (drawn on map), and 
3. the decision as to how the failed treated batch vill be dealt with. 

If treated batches will be mixed, please disclose which batches will be mixed, 

and when the mixing will occur. 

If you have any questions or comments please call me at 6111197-8477. 

"" ~~elY' 
~~, 
-.

-6 ," P~·lIi' ck 
dr-ogeologis t 
ermfi~and Review Unit 

Regulatory Compliance Section 

JP:mh 

cc: Kefth_Bencke·r~ Venclc.~.J 
Charles Slaustus, EPA Region 5 

• 
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Minnesota Pollution Control Agency 

January 5, 1994 

Mr. Michael Fix 
Commander's Representative 
Department of the Army 
Twin Cities Army Ammunition Plant 
New Brighton, Minnesota 55112-5700 

RE: Reduction in sampling/Analysis of Oversized Material at Site F. 

Dear Mr. Fix: 

The Regulatory Compliance Section/Permit and Review Unit of the Minnesota 
Pollution Control Agency (MPCA) has reviewed your letter dated December 13, 
1993. In the December 13, 1993, letter you proposed to reduce the sampling and 
analysis of the washed oversized material to one (1) sample (analysis) per three 
(3) weeks of operation. This reduction was based on a review of the results 
from 11 previous sampling results indicating that the toxic characteristic 
leaching procedure (TCLP) analyses were well below maximum allowable 
concentrations specified in Minn. Rules pt. 7045.0131, subp. 8. 

Considering the nature of the analysis (TCLP analysis being conducted on 
uncrushed pressur·e washed material wi th a diameter greater then 0.25 inches) and 
the previous analytical results enclosed with your letter, the MPCA will allow a 
reduction in sampling/analysis of the oversized material to one (1) sample per 
240 tons or oversized material. Through discussions with Mr. Keith Bencker of 
Venck and Associates, Incorporated, it was determined that 240 tons of oversized 
material was roughly equivalent to three (3) weeks accumulation of oversized 
material. 

If you have any questions or comments please contact Jon Pollock ~~ 
612/297-8477. 

Sincerely" .. -, 
-.-" ,. ... / 

... /~-'-
..........-~ , j., X .... 

, .. ' t: '\. "-- .... ---....' _. _. --"'J 
Bruce v. Brott, P:E., SupervIsor 
Permit and Review Unit 
Regulatory Compliance Section 
Hazardous Vaste Division 

B1JB:rg 

cc: Keith Bencker, Venck and Associates, Incorporated, Maple Plain 
Charles Slaustus, U.S. EPA, Region 5, Chicago 

MPCA Toll Free 1-800-6.S7-386oI. Tdephonc DcYia: for me r>caf rroO) t";12n97-5J~3 Gn:lner Mlnnc:sou TOO 1-800-627-~29 
520 Lafayette Rd.; St. PaUl. MN 55155-4194; (612) 296-6300; Regional Offices: Duluth· 9ra,n~ro • Detroit Lakes· Marsildll • Rocnester 
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• 

• 

• 



• 

• C.14 Addendum No.7 and Approval Letters 

• 
e. I~- I 



DEPARTMENT OF THE ARMY 
!WIN CITIES ARMY .~i.1MUNIT)ON PLANT 

4700 HWY 10 SUITE A 
ARDEN HILLS. MINNESOTA 55112""'-3928 

REPLY TO 
ATTENTlON OF 

SIOTC-EV (200-1 b) 

February 29, 1996 

SUBJECT: Addendum No.7 and Draft Deed Notice, TCAAP Site F Closure Plan 

HAND DELIVERED 

Minnesota Pollution Control Agency 
ATTN: Mr. Dan Card 
Hazardous Waste Division 
Regulatory Compliance Section 
Permit Review Unit 
520 Lafayette Road North 
St. Paul, MN 55155 

Dear Sir: 

References: 

a. Letter, MPCA, October 24, 1995, subject: Addendum 7 to Site F Closure Plan. 
b. Letter, MPCA, November 28, 1995, subject: Explosive Testing at Site F. 
c. Letter, MPCA, December 5, 1995, subject: Outstanding Items for Site F. 
d. Teleconference, MPCA and Wenck Associates, February 15, 1996, subject: 

Addendum 7 to Site F Closure Plan. 

Please find enclosed a revised DRAFT Addendum No.7 to the TCAAP Site F Closure 
Plan, July 1993, for your review. The revised addendum incorporates the follov.:ing items: 

1. Revisions to the previous draft based on MPCA comments presented in their letter 
of October 24, 1995 to the Anny, and based on the February 15, 1996 telephone 
conference ben.veen the MPCA and Wenck Associates. 

2. While ordnance quantification was included in the previous draft addendum, the 
details of the quantification plan had been provided in a separate letter from the Army to 
the MPCA dated June 14, 1995. This revised addendum incorporates the ordnance 
quantification details presented in the letter and also includes modifications based on a 
telephone conference of September 28, 1995 between the MPCA and Wenck Associates. 

3. A plan for explosives testing of Site F soils was presented in a letter from the 
Army to the MPCA dated October 31, 1995. The details of this plan were added as a new 
section in this draft of Addendum No.7. The details of the explosives testing plan were 
revised based on comments presented in the MPCA's letter of November 28, 1995 to the 
Army. 

• 

• 

• 



// 

• //' up:n written concurrence by your OffiC~~~ copy of the final Addendum will be provided 

/ to the individuals who have receIved the subject Closure Plan. 

• 

• 

With respect to a deed notice, Attachment Z presents draft wording to eventually be 
incorporated into an affidavit as a Site F deed notice. After your review, we can discuss this 

, matter further. 

The POC is Mr. Martin R. McCleery, SIOTC-EV, or Mr. Michael R. Fix, SIOTC-CO, 

612/633-2301, ext. 1651 or 1661. 

Sincerely, 

~~!I 
Michael R. Fix 
Commander's Representative 

Enelosure 

Copies Furnished: 

__ GlobaLEnvironmental Solutions, Inc., ATTN: Mr. James R. Persoon (w/enel) 

Wenck Associates, Inc., ATTN: Mr. Keith Benker (wo/end) 



ADDENDUM NO.7 
TCAAP SITE F CLOSURE PLAN 

February 19, 1996 

I. INTRODUCTION 

[DRAFT] 

During the course of project work, issues have developed which were different from or not 

included in the Site F Closure Plan which was approved by the Minnesota Pollution Control 

Agency (MPCA) in July 1993. Some of these issues were addressed in previous addenda to the 

closure plan. This addendum presents issues not previously addressed or incompletely addressed 

in the closure plan or previous addenda. 

ll. RISK-BASED CLEANUP LEVELS 

With the completion of soil processing, 6,855 tons of soil failed either the antimony, copper, or 

mercury Site. F cleanup goals, but were processed to non-hazardous levels as determined by 

Toxicity Characteristic Leaching Procedure (TCLP) results. These soils are currently stored on 

the 503 soil storage pads. Since the antimony, copper, and mercury cleanup goals were 

background-type numbers, it is clear that consistent treatment to background-type goals for these 

three metals is not feasible. The Army proposes the following, risk-based cleanup levels for 

antimony, copper, and mercury (see Attachment A for derivation of these levels): 

Antimony 

Copper 

Mercury 

N:\0003\37\WORDIADDENDUM.7\CES·lmh 

6 J.lg/g 

840 J.lglg 

6 J.lg/g 

1 
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• [DRAFT] 

Use of risk-based cleanup levels will still be protective of human health and the environment, 

allow unrestricted future use of the property, and minimize landfilling of soils. These proposed 

numbers may need to be evaluated again upon completion of explosives testing (Section VIII), 

since some explosive compounds have toxic endpoints which are similar to those of the proposed 

metals. 

ill. NON-HAZARDOUS SOILS 

Non-hazardous soils are staged on the 503 soil storage pads and total 6,855 tons. Soils are 

managed in accordance with procedures detailed in Site F Closure Plan Addendum No.4. Based 

on the higher cleanup levels established in the previous section, all but eleven batches of non

hazardous soils will meet the cleanup levels required for backfilling of soils at Site F. The eleven 

• batches consist of six batches failing for antimony (batches 665, 634, 635,560,664, and 675) 

and five batches failing for copper (batches 135, 328, 424, 567, and 286). 

• 

The remaining eleven batches will be addressed by mixing. The soils will be mixed, tested, and 

the results interpreted as described in Site F Closure Plan Addendum No.4. In this manner, it is 

believed that the antimony and copper concentrations can be lowered below the risk-based 

cleanup levels to allow backfilling at Site F. 

Non-hazardous soils which are unable to be successfully mixed will be disposed of in an 

industrial Jandfill. If any soils are landfill ed, the name of the disposal facility will be provided to 

the :MPCA prior to disposal and will be documented in the closure certification report 

As a space conserving measure, some of the non-hazardous batches of soil were combined into 

larger piles on the 503 soil storage pad during the 1994 and 1995 treatment season. Batches of 

similar soil quality were combined to maintain flexibility for future mixing or reprocessing 

N:\0003\31\WORD\ADDENDUM.7\CES·lmh 2 
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(i.e., some of the batches which only failed for copper were combined, etc.). In the course of 

combining batches, one batch was inadvertently mixed into a larger pile of soil. Batch 276 

which had failed for mercury and lead was mixed into a pile of soil containing 23 other batches 

of soil which had only failed for mercury. All batches were 30 ton batches resulting in a 720 ton 

pile of soil. Since the proposed higher cleanup level for mercury would allow all batches in this 

pile except for Batch 276 (because oflead) to be backfilled at Site F, a sampling program similar 

to the cadmium sampling described in Site F Closure Plan Addendum No.4 is proposed for this 

pile of soil. The pile will be divided into 12 subpiles approximately equal in size with 

two samples collected from each subpile (approximately 1 per 30 tons). Soil sampling methods 

and locations (random x, y, z coordinates) will be similar to the cadmium sampling. Samples 

will be analyzed for lead only. If any sample within the subpile fails the cleanup goal for lead, 

the subpile will not be backfilled and will be remixed, or landfilled. Subpiles having sampling 

results which meet the cleanup goal for lead will be backfilled at Site F. 

IV. HAZARDOUS SOILS 

Some soils excavated from Site F have been temporarily staged in stockpiles at Site F due to 

difficulty in achieving successful treatment by the soil washinglsoilleaching process or due to 

the presence of contaminants without cleanup goals. Testing has shown some of these soils to be 

TCLP hazardous. The soils are grouped into three categories with estimated quantities as 

follows: 

N:I0003\3i\WORDIADDENDUM.71CES·lmh 3 
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Soil Category 

1. Soils COGNIS elected not to treat. ./ 
(Stockpiles 2/9/6/1 0, high antimony surface soils;' and V) 

2. Soils remaIDing hazardous after some treatment. 
(Stockpile C) 

3. Soils having contaminants without cleanup goals. 
(Stockpiles 5, 9/l0A, J, 7B, 7E, 17 A, 17B, 17D, 
l8A, l8B, 18D, 19, 20B, and 20C) 

,/~ 
, 1 \ 

TOTAL 

[DRAFT] 

Estimated 
Quantity (tons) 

985 

240 

3.330 

4,555 

The Army has consider~d sending as much of the hazardous soils as possible to the 

Doe Run Company smelting facility in Boss, Missouri. While this alternative is attractive from 

the standpoint of trying to minimize landfilling of soils, it is a higher cost than landfilling and 

also has a slow implementation schedule (see later discussions). Thus, the Army may choose 

this option or, upon further evaluation, may propose a different alternative (i.e., off-site 

landfilling or off-site hazardous waste incineration) or possibly a combination of these 

alternatives. If soils will be landfilled or incinerated, the name of the disposal facility Vvill be 

provided to the MPCA prior to disposal and will be documented in the closure certification 

report. Transportation to an off-site facility will be in accordance with DOT and DOD 

regulations. 

If soils are processed at the Doe Run Company, the soils would be shipped and managed as a 

feedstock, rather than hazardous waste, since the smelting facility will use the material as a silica 

substitute (fluxing agent). The Doe Run Company has committed to accepting 

stockpiles 2/9/6/10,5, 91l0A, and J, stating that they can manage the contaminants within their 

operating permit. The Doe Run Company has tentatively agreed to accept stockpiles C, 7B, 7E, 

and the high antimony surface soils. Discussions are ongoing with respect to stockpiles 17 A, B, 

D; l8A, B, D; 19; and 20B, C, and V. Ramsey County has approved the designation of 

stockpiles 2/6/9/10,5, 9/l0A, and J as feedstock for transport to the Doe Run Company. 
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Approvals need to be secured from Ramsey County for any additional soils which may go to the 

Doe Run Company. Transportation will be in accordance with Department of Transportation 

(DOT) and Department of Defense (DOD) regulations. Also, if the Army chooses to send some 

of these soils to a smelting facility, the Army may propose to utilize other smelting companies (if 

any are identified and deemed cost effective) in order to speed the disposition of hazardous soils. 

If additional company(ies) are identified, the MPCA and Ramsey County \'viiI be notified prior to 

soil transport. 

As an alternative option, soils which are not sent off-site for disposal could be staged in the 

TCA1\P Corrective Action Management Unit (CAMU) for future on-site treatment. Soils would 

only be staged in the CAMU with the intent to treat the soils using technologies approved in the 

CAMU design. The MPCA will be notified prior to staging any Site F soils in the CAMU. 

MPCA approval regarding the adequacy of the CAMU treatment system design(s) will be 

obtained prior to transporting any Site F soils into the CAMU. A written notification will be 

provided to the MPCA upon successfully completing treatment of any Site F soils in the CAMU 

in order to provide ~ocumentation of ultimate disposition of the soils. 

If soils are sent to the Doe Run Company (or other smelting facilities), interim staging of the 

hazardous soils will be required. The Doe Run Company can only accept approximately 

200 tons per month. Even if another smelting facility could be utilized, the processing rate 

would likely be comparable. The Army does not want to delay backfilling and revegetation of 

Site F as would occur if the hazardous soils continued to be staged at Site F. Therefore, if the 

smelting option is utilized, the hazardous soils will be transported from Site F to within the 

Site D exclusion zone and staged on a portion of the concrete pad. The soils will be covered with 

a heavy-duty cover (20 to 30 mil polyethylene cover), prefabricated in two pieces to sizes which 

'will cover both sections of the pad where soils are being staged. Two areas of the pad will pe 

used (and thus two covers) as shown on Figure 1. Piles will be shaped to avoid ponding of water 

on the cover. With 4,555 tons of soil, estimated heights of the two piles are approximately 
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six feet. The outermost portions of the cover will be extended over the perimeter walls to 

prevent rain which falls on the cover from reaching the soil storage pad (some water may collect 

QI1JQp. of the cover but will not reach the soils and become leachate). This cover arrangement is 

illustrated in cross-section on Figure 2. Staging in this manner will avoid generation of any 

rainfall on the soil storage pad which would require testing and disposal. The integrity of the 

berm for preventing run-on/runoff from the pad will be investigated and improved, as necessary, 

prior to staging any soils on the pad. The two covers will either be seamed together where they 

meet or will otherwise be addressed such that water can not get between the covers and onto the 

pad. Decontamination and verification wipe sampling of the pad area beneath the hazardous 

soils will be delayed until after the soils are transported off the Site D pad. An exclusion zone 

fence and appropriate warning signs will be maintained around the hazardous soils staging area. 

Weekly inspections of the staging area will be conducted to ensure integrity of the cover and 

walls . 

Alternatively, if soils were sent off-site to be landfilled or incinerated, interim staging of soils 

might not be requir.ed, assuming the off-site transportation arrangements were scheduled to occur 

in Spring 1996. 

Following transport of the soils to Site D (or directly to off-site disposal), testing of soils below 

the stockpiled soils area at Site F will be conducted as agreed to in separate correspondence with 

the MPCA (testing will be at the same frequency as for Site F excavation, i.e., one sample per 

25 foot grid square). Testing will be documented in the closure certification report . 

N:I0003\371WORDIAOOENDUM.7ICES-lmh 6 
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v. HAZARDOUS WA.STE STORAGE 

In Site F Closure Plan Addendum No.4, it was stated that the Army would pursue pennitting of 

a Resource Conservation and Recovery Act (RCRA) containment building for hazardous waste 

storage. Subsequent to that addendum, use of a CAMU for cleanup of the other on-post 

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) sites was 

identified for soil staging, characterization, and treatment. The Army proposes not to pursue the 

RCRA containment building and instead utilize the CAMU for staging of any untreatable soils 

from Site F which are shown to be treatable in the CAMU. Any soils which are proposed for 

treatment in the CAMU ¥lill be subject to MPCA approval. Additional soil characterization or 

treatability analyses will be conducted, if necessary, to verify CAMU treatment capability. As 

described in the previous section, the Anny is striving to avoid putting any soils in the CAMU, 

but wishes to reserve the right to do so if other options are not feasible. 

VI. WOOD DEBRIS 

Voi ood debris mainly consists of tree roots and scrap wood encountered during excavation. Wood 

debris was power-washed inside the exclusion zone next to the decontamination pad to remove 

any soil adhered to the wood. Following power-washing, sampling results indicated that the 

wood failed TCLP criteria for lead. Following lv1PCA notification, the wood debris was 

disposed of by off-site incineration at Chemical \Vaste Management's Trade Waste Incinerator in 

Sauget, Illinois. Disposal information will be documented in the closure certification report, 

including method and location of disposal, certificate of destruction, and hazardous waste 

manifest. 
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VII. ORDNANCE OUANTIFICATION 

During the course of excavation and treatment, nearly all ordnance and ordnance-related items 

have been removed from Site F; however, it is likely that some scattered items remain. The 

Army and the MPCA have agreed that a representative portion of Site F should be surveyed to 

determine the typical quantity of ordnance and ordnance-related items remaining. This 

information will be documented in the closure certification report. Furthermore, it has been 

agreed that a deed notice (not a restriction) will be prepared alerting future land users to the 

possibility of ordnance and referring them to the appropriate Army and/or Department of 

Defense agencies who have responsibility for ordnance issues related to property use. The 

wording of the deed notice will be submitted for MPCA review and approval. 

Quantitative estimates of ordnance will include the excavated area, the treated soil stockpiles 

located at Site F, and the 503 storage pads. Ordnance quantification methods and results will be 

documented in the closure certification report. Ordnance quantification will be accomplished by 

selecting a representative number of ordnance "sampling areas". The number of ordnance items 

located within each area (as determined with metal detection equipment) will be used to develop 

an "average" ordnance concentration (number of items per square foot) which would be 

considered representative of the site. 

Specifically, ordnance quantification will be accomplished as follows: 

1. The number of sampling areas will be 31 (15 for the excavated area and 16 for the 

treated soil stockpiles as shown on Figures 3 and 4), as derived below: 

For the purposes of the quantification, it was assumed that the sampling area size 

will be 25 feet by 25 feet, which is equal to one grid square on the existing grid 

system (see Figure 3). There are 192 grid squares or sampling areas for the 
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excavated area and 240 grid squares for the treated soil stockpiles (these are the 

"population sizes" or N values). For the purposes of this quantification, a 

probability for exceeding a specified margin of error was chosen to be 5 percent and 

an acceptable margin of error was chosen to be one-half the standard deviation. 

Then, the number of sampling areas ("grid squares") required to estimate the mean 

ordnance concentration within each of the two entire populations can be determined 

using the following equation (equation for a pre-specified margin of error): 

where: n 

a 

d 

40"2 
n::-

1
-+ 

d-

= number of samples 

= standard deviation 

= margin of error (0.5a) 

N = population size (192 for the excavated area and 240 
for the treated soil) 

(Source: Statistical Methods for Environmental Pollution Monitoring, 

Richard o. Gilbert, 1987, Equation 4.10 (where Z\-a:12 = 1.96, from Table AI), 

pages 31-32) 

The above equation was derived under the following assumptions: 

1) The data are normally or log-normally distributed (to be determined 

later). 

2) The data are uncorrelated over time and space (i.e., distance between 

samples is sufficiently large). 

N:\0003\37\ WORD\ADOENDUM. 7\CES-lmh 9 
e./~-/-/:L 

• 

• 

• 



• 

• 

• 

[DRAFT] 

The first assumption will be verified by reviewing the sampling results to ensure the 

data is nonnally or log-nonnally distributed. The requirements of the second 

assumption were met by selecting sampling locations that had approximately equal 

spacing throughout the sampling areas. 

Calculation of the required number of samples for the excavated area is as follows: 

Given N = 192 and specified margin of error (d) = O.5a: 

40'2 ( 40'2) n::----'- 1+-----
(0.50")2· (0.50")2(192) 

n :: 14.8 (rounding up, 15 samples are required) 

Similarly, using N = 240 and d = O.Sa, the required number of samples for the 

treated soil is calculated to be 15. However, based on discussions with the l'v1PCA, 

one additional sample location was added for·the treated soil resulting in 

16 locations (added a sample location in the subpiles related to cadmium mixing). 

The estimated mean concentrations for both the excavated area and the treated soil 

stockpiles will have a 95 percent probability of being within one-half of the 

standard deviation. The locations of the 31 sampling areas shown on Figures 3 and 

4 were detennined by randomly selecting the first location (a random number 

generator was used to select sampling areas #1 and #22) and then selecting the other 

locations by equally spacing them from the first location. 
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2. To quantify the ordnance items in these sampling areas, each area (in its entirety) 

will be surveyed with ferrous and non-ferrous metal detecting equipment (the 

reasonably best technology available). Generally, this equipment is capable of 

detecting small caliber ordnance items to a depth of 2 feet below the current ground 

surface. All anomalies detected will be dug for identification, regardless of the 

depth (e.g., the object causing the anomaly may be found at six inches or three feet). 

F or each area, the ordnance encountered will be documented as to number of each 

ordnance type (casing only, projectile only, intact round, or miscellaneous) and 

depths below existing grade. Ordnance dug out will be removed from the site and 

will be disposed of by methods used for other recovered ordnance. For ordnance 

sampling areas which are partially or fully within a disposal area, the ordnance 

detection will be done on disposal area floors, as required, to cover the entire grid 

square area. 

3. The total number of ordnance items encountered in each sampling area will be 

arithm.etically averaged to determine an "average" ordnance concentration, 

expressed as a number of ordnance items per square foot (separate averages will be 

calculated for the excavated area and for the treated soil stockpiles). Standard 

deviations and coefficients of variance will also be calculated for the two data sets 

to aide in data review and evaluation. 

4. The above procedures and results will be documented in the closure certification 

report. 
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VIll. EXPLOSIVES TESTING OF SOILS 

Testing for explosives in Site F soils will be conducted as requested by the :MPCA. This data 

will be used, in part, to finalize health risk numbers for antimony, copper, and mercury 

(Section II). 

A. Sample Locations 

1. 

2. 

3. 

Both unexcavated soil from within the previous exclusion zone boundary and 

treated soil will be tested. 

The number of samples will be 31 (16 from treated soils and 15 from soils within 

the previous exclusion zone boundary). Derivation of the required number of 

samples is identical to that presented for ordnance quantification (Section VII). 

As discussed in Section VII, 25 by 25 foot square areas have been selected for 

ordnance quantification (Refer to Figures 3 and 4). The center of each of these 

areas will be used for collection of a sample for explosives. If the center of a 

sampling area falls within a disposal area, the sa.mple will be taken at the base of the 

disposal area. 

4. Within the previous boundary of the exclusion zone, discrete soil samples will be 

taken from the ground surface. 

5. Discrete soil samples from treated soil will be collected from the mid-depth zone of 

• each individual location (mid-depth of the treated soil depth). 
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6. If any of the "hazardous/untreatable" soils stored on the north end of Site F are not 

sent off-site, as planned, and are instead treated in an on-site CAMU, they will be 

characterized as necessary to facilitate treatment. It should be noted that explosive 

characterization of some of the soils has already occurred (Refer to Attachment B 

for reSUlts). No additional sampling will be conducted unless required by the 

disposal company. 

B. Sample Analvsis 

1. All samples collected will be analyzed, on-site, with both an EnSys TNT and RDX 

field test kit (or comparable). If any sample indicates the presence of explosives, 

that sample will be split for laboratory analysis by EPA Method 8330. 

Attachments C and D of this letter contain detailed field test kit information. 

2. Laboratory analysis by EPA Method 8330 will include the list specified on Table 1. 

3. Sample analysis will not include the compound DEGN. DEGN was used only in 

M8-29 and M8-30, 120 MM tank ammunition, and none of that type of ammunition 

was found at Site F. 

4. The RDX field test kit will be used in part to qualitatively screen for nitroglycerin 

(NG) (8.9 ppm detection limit). Furthermore, if a sample indicates explosives in the 

field test, and the 8330 analysis does appear to account for the detection, the Army 

will consider (on a sample-by-sample basis) running a separate 8015 GC run to 

quantify for NG. 
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5. The TCLP method 8270 will be utilized for Nitrobenzene and 2,4-DNT if these 

compounds are detected in total concentrations above the theoretical TCLP 

threshold value (Nitrobenzene greater than or equal to 40 mg/kg, or 2,4-DNT 

greater than or equal to 2.6 mg/kg). 

C. Qualitv Control 

1. Ten percent, (rounding up) of all non-detect field samples will be split and run for 

laboratory verification analysis. This is in addition to lab verification analysis on all 

samples with a field detection, meaning a minimum of 10 percent of all field 

samples will be split for lab analysis . 

2. Laboratories ""ill be instructed to report all estimated concentrations below the 

"reportable quantity" and report "tentatively identified compounds" and their 

estimated concentrations. 

3. An evaluation regarding correlation offield test kit data to laboratory data will be 

;made after all data is collected . 
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LX. ADDITIONAL ISSUES 

A. Plant Modifications for the 1995 Treatment Season 

A log washer system was added to the Bescorp (soil washing) portion of the plant. This 

equipment improved attrition of plastic clays and also the high-lead, cement-like granules 

contained in some disposal area soils. Minor modifications to the soil feeder were also made to 

improve performance. 

For the COGNIS (soil leaching) portion of the plant, the fines leaching circuit was improved by 

adding another clarifier and another pre-acidification vessel. The soil leaching surge tank. was 

replaced with a 2500-gallon plastic tank which was located on the pad rather than on a trailer. 

Also, COGNIS began mixing flocculent on-site using two plastic tanks and dry flocculent. 

Liquid flocculent received in 55-gallon drums had previously been utilized. 

B. 503 Soil Storage Pad 

The original503~soil storage pad was constructed in May 1994 for storage of non-hazardous 

soils in accordance with the design criteria outlined in Site F Closure Plan Addendum No.4. 

The soil storage pad is managed in accordance with the operating procedures outlined in 

Addendum No.4. A second soil storage pad was constructed adjacent to the original pad in 

August 1994 to provide additional non-hazardous soil storage capacity. The second pad was also 

constructed and managed in accordance with criteria specified in Addendum No.4. Plans and 

specifications for both pads were submitted to the MPCA for review and documentation. 

Rainwater collects separately on each of the two pads and is sampled and discharged in 

accordance with the Metropolitan Council Wastewater Services (MCWS) special discharge 

approval (MCWS was formerly the Metropolitan Waste Control Commission). 
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c. Mews Special Discharge Approval 

The MCWS special discharge approval expired in December 1994. This approval authorizes 

discharge of rainwater (from the Site D pads and the 503 soil storage pads), decontamination 

water, and process water generated from Site F closure work. Extension of this approval was 

received from MCWS in their letter of March la, 1995. The discharge limits and other 

conditions of the special discharge approval were identical to 1994. Water discharges in 1995 

were in accordance with the special discharge approval. An extension of this approval for 1996 

was requested and will be obtained prior to Spring 1996 when discharges from the 503 pad are 

anticipated to be needed . 
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ATTACHMENT Z 

DRAFT WORDING TO BE INCORPORATED INTO 
AN AFFIDAVIT AS A SITE F DEED NOTICE 

February 28, 1996 

1. The U.S. Army is the owner of certain real property called the Twin Cities Army 
Ammunition Plant (TCAAP) located in Ramsey County, State of Minnesota. 

2. The TCA.AP manufactured small caliber ammunition. 

3. An area within the TCAAP was used as a burning ground and burial ground for the 
disposal of ordnance-related materials. This area ",-as knO'WIl as the 326 Burning Ground or 
Site F, and lies within the following legal description r'Site F"): 

[Legal description of Site F "box" to be inserted after agreement between the Army 
and the MPCA on the area, and then a survey by a Registered Land Surveyor. See 
proposed "box" in Exhibit A.] 

• 

4. Site F was closed and under went cleanup in compliance with the TCAAP Federal • 
Facilities Agreement and the TCAAP RCRA permit. All work was perfonned under the 
review of the Minnesota Pollution Control Agency (MPCA). 

5. For more information on cleanup activities, interested parties should refer to the 
Administrative Record, in particular, the Site F Closure Certification Report. 

6. Closure cleanup activities also included the removal of ordnance-related items. For more 
details on cleanup activities and the amount of ordnance-related items potentially 
remaining, interested parties should refer to the Administrative Record. 

7. The MPCA approved the closure on [date] • but deferred authority on ordnance-related 
safety to the Department of Defense Explosives Safety Board (DDESB). 

8. This Affidavit is being filed to notify any potential property transferee of the past and 
current condition of Site F in accordance with Minnesota Statute 115B.16, Subd. 2. 
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Compound 

HMX 

RDX 

1,3,5-Th'B 

1,3-DNB 

Terry I 

Nitro Benzene 

TNT 

2.tuYf46DNTi4AM46DNT 

2,4-DNT 

2,6-DNl 

2-Nitrotoluene 

3-Nitrotoluene 

4-Nitrotoluene 

PETN 

Nitroglycerine (NG) 

Table 1 
Explosive Compound Analysis 

Site F Closure 

Twin Cities Anny Ammunition Plant 

EPA Lab Method 
(Detection Limit) 

8330 (0.25 ppm) 

8330 (1.0 ppm) 

8330 (0.25 ppm) 

8330 (025 ppm) 

8330 (0.65 ppm) 

8330 (0.26 ppm) 

8330 (0.25 ppm) 

8330 (0.11 ppm) 

8330* (0.25 ppm) 

8330* (0.26 ppm) 

8330 (0.12 ppm) 

8330 (0.16 ppm) 

8330 (0.32 ppm) 

8330** (2.0 ppm) 

8015 (generic GC method)*** 

(10 ppm) 

TCLP Method 
(Detection Limit) 

8270 
(2.0=Regulatory Limit)(2) 

8270 
(.13=Regulatory Limit)(2) 

* - 8330 Results combine 2,4 and 2,6-DNT to yeild a total 
** - Can be added to 8330 list 
*** - Analysis will be considered on a sample-by-sample basis 

(1)- Information provided is from two kits (TNT and RDX) available from one vendor (EnSys). 
Detection limits and specificity of compounds in these two kits are similiar to other available kits. 
Field Test Kit Prices: TNT- -S421Sample, RDX- -SSO/Sample. Sold in 20 sample packages. 
(2) - Information provided by Minnesota Pollution Control Agency 

~. '.C003\J7\exQto5JV .xc! Page 1 of 1 
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Field Test Kit Analysis(l) 
(Detection Limit) 

RDX (2.4 ppm) 

RDX (0.8 ppm) 

TNT (0.5 ppm) 

TNT «0.5 ppm) 

TNT (0.9 ppm) 

TNT (0.7 ppm) 

TNT (0.5 ppm) 

• 

TNT (1.1 ppm) • 

RDX (1 ppm) 

RDX (8.9 ppm) 

• 
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Figure 2 Proposed Soil Stockpile Covering Method 
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A. INTRODUCTION 

ATTACHl\1ENT A 

Derivation of Health Risk Based 
Cleanun Levels for Closure of Site F, 
Twin Cities Army Ammunition Plant 

August 17, 1995 

The purpose of this attachment is to present the calculations used to determine health risk based cleanup 
levels for antimony, copper, and mercury at Site F. As agreed at a meeting between the US1:.PARegion V, 
:MPCA, and Wenck Associates on September 20, 1994, the procedures used to derive the risk-based levels 
are consistent with the procedures approved by USEP A Region V and MPCA for areas ofTCAAP ·outside 
Site F. L'leSe procedures were approved at a meeting between the Army, USEP A Region V, and NfPCA 
on August 8, 1995. Therefore, most of the information in this at'"J.2.cnment was excerpted from the t~hnical 
memorandum "Determination of Health-Risk Based Preliminary Remediation Goals (pRGs), Twin Cities 
A-my lunmunition Plant, Operable Unit 2 Feasibility Study" (:Monrgome.ry Watson, 1995). 

B. CALCULA nON lVfETHODOLOGY 

Equations used to calculate the risk-based levels are presented in Table 1. The risk-based leveIs were 

e ietermined assuming dermal contact and incidental ingestion for a residential e."aJosure sce.'lario. Under 
me residential scenario, the most health protective means of esrimating noncarcinogenIc nsk IS exposure to 
childre.!'1, so input parameters describing this age group were used to calculate noncardnogenic risk-based 
levels. F or car~..nogenic cOIlS""Jruents under the residential scenario, an age-adjusted e.."'qJosure ~oup 
(6 years as child, 24 years as adult) was used. Input parameters used for these calculations, listed in 
Table 2 of this document, are those presemed on page 4-2 of the NfPCA general comments to Section 4 of 
the Draft FS and subsequent discussions between Montgome.ry Watson and NfPCA staff (personal 
communication, R Goeden, 5/31/95). USEP A Region V concurs with these input paramete.--s. .'. .' 

Slope factors and reference doses utilized in the calculations were obtained from several sources. The 
primary source for oral toxidty values was the Oak Ridge National Laboratory document (1995) 
summarizing toxicity data from the Integrated Risk Information System (IRIS) and the Health Eif~ ... :. 
Assessment Summary Table (BEAST). The USEP A Region IX PRG Table (Smucker 1995) was referred 
to for additional toxicity infonnation whe.'1 n~essary. Finally, some toxicity data was obtained from the 
Human Health Risk: Assessment for OU-2 (pRC 1991) and fromPRC's letter to USEPA dated 
September 14, 1993. Tne toxicity data used and references for the toxicity values are provided in Table 3. 
Dermal reference doses were calculated simply by multiplying the oral reference dose by the absorption 
efficienC"j, as referenced in Appendix A of the Risk Assessment Guidance for Superfund Volume I: Human 
Health Evaluation Manual Part A (USEP A 1989b). 

The risk-~ased levels were adjusted to account for e.."'qJosure to multiple compounds affecting the same . 
'arget endpoint. Noncarcinogenic levels were adjusted for multiple exposures to cons--Jtuents that affect e.1e same target organ. LikeVlise, carcinoge:lic levels were adjusted for multiple exposures to carcinogenic 
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De ... 'ivation of Health Risk Based 
Cleanup Levels for Closure of Site F, 
Twin Cities Army Ammunition Plant 

August 17, 1995 

(continued) 

constiruents. Tne adjustment factors are based on the number of constituents with similar endpoints which 
are primarily responsible (~95 perce.'lt) for the risk at Site F. The percent contribution of each consriruent 
to either the noncarcinogenic hazard or carcinogenic risk at a site was dete.!1Ilined using equations similar 
to those desC110ed in the USEPARegion IXPRG Table (Smucker 1995). These equations are provided in 
Table 4. Consriruents contnouting the greatest perce.'ltage of risk were selected in decreasing order until 
they totaled ~ 95 perce.'lt of risk, either noncarcinogenic or carc..nogenic. Only the compounds 
contnouting the greatest risk were then adjusted for multiple endpoints (additivity). 

C. RESULTS 

The risk-based cleanup levels for the residential sce.'lario are presented in Table 5. Tnis table includes 
constituent toxicity infonnation such as slope factors and reference doses, the ma."rimum concentration of 
"!3.ch constiruent at the site, the calculated unadjusted levels, the percent contnoution of each constituent to 

• 

.he noncarcinogenic hazard and carcinogenic risk, the adjustment factors used, and the adjusted cleanup • 
levels. 
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TABU 1 

EQUATIONS FOR DE:::E:!!MININC p~ REME!lIATICN COALS 

TWIN <::nES ARMY AMMUNmCN PUNT' 
OPSABU Ul'frr~ ~u..'"rY S4t1OY 

wt.::: 10 - .... ~:!Cil i=i:z:"Ii:a iDgcIi=-l:; =1Il:; body ~<:ly 
IR ,. Seal ingc::iazl =:. ~cby 
== .. E:;x=::~. =rsrr= 
':'E ,. Y= of c:::pasm:. 1= 

c=-~ i=. 1':-06 k;img 
BW .. BOIiy....,;gm..q 

AT"A~1im:..1i2.y.s 

Ad - tSA ~ c:::; x AtJr x <:."'2.::: ==.::: Y'!'";JtBW x A1'1 

wt.::: Ad - Aw::s~:oil ~ J:rtlq:-<i:Iy 

SA. Bocly -=== c:;x:=:i ID scil..~-=icby 
c:='! .. c.a-:::i0l1 f=:::. IE.,.()4 squ=: c=im:::""~ = 
AdF,. Sojj 1D skiDadb::= ==. Q.9 ~ (PRe 1991) 

c=2 .. Cazn=:iaa f='. IE-06 ~ 

== .. C::;x=:::~. =ysrycr 
':'E .. Y=of~y== 
BW .. aoay ~ l:; 
AT ...... ~, lim:.. =ys 

wi>::: 10.. Aw::sz::!Cil im:U:z:"Ii:a m~OD =-~ ~ (e.::.. :::::11!.. ati:::l:l. k:;: =rcz: :xx:,. -=ti:t-e::.y 
lo(aaj) = ~ (6)'1:z =11!..:!4)'C:S aaDC:ild)~=1i=C: ~:"._c::.:q sciJJlq; body......:¢t4ty 

Ie. .. iOCIoI Im::::m: ~ =1 i=.i::. k:;: soilll::t body ~-<i:y 

.. be::: AI!.. ...... ~_l~ =-altC == (e.::.. C:Ud. ~~r 
Ad(:uij) -A~ (6 )'C :s C:iid.14 yc :as oooc!:ild) -=!C =il aCbc:= l::;tl:i-<i:l!' 
AD. - icca1IU===_1 ~"Ii:a dI:::::U =-c:.. ~ 

PRa,.. TR. 
[(la"{lJR1Ila)+(Ad-AbP(I1RfOd)1 

wbc1::: PRG.. .. Ncac:z ....... r:c:i: ?RG.. ~ 
1'R. .. i'cca1 =able --=C::oPc: = (HI). 1 (=idc:) (E' A. 1991) 

10 - A~ gsoup"spc:::::~ =1 iD!=icm.. ~ 
Ad"A~ p~~=1~J:rtlq:-<I:ay 

AbF-o--mo'. ·=etlc:mi~&=.1UIUIc:s 

R!Do -~CCI! rC:::::x: de=. ~y 

lUOC .. ~ ==== =--=c!.o=:.lI¢g-<i3y 

PRG.. Tit. 

[(leo -sFo)+(Ad. - Abr--SFdll 

wI=:: PRG. .. c..~ PRG. mc/l:lt 
'iN: .. E= ==;:=blc ==:iJOOs=.::::si::. le-06 (WIitlc:::) (E'A 1991) 
Ie. .. i'cca1lIfr::i=e,.".,.,.1tC soil i=:U=:";" inz=icm.l::.tIb:-<i:Iy 

SFo - O<=icl-soc:::;c CCI! ===-== m= b=-. (~.QYr 
Ad. .. i'cca1Iiic:im: 2OC= scil2db:::= via dcm:ll couc.c::.. ~ 
AbF .. Cc:::i~ dc:n:&l~= t:a=r ...... r.Ic::: 
SFa .. Clc::::>ic!Scccific =::::.! ~c~ t.c:.:r. (~Yr 
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0106 

2 i ta30 

:dj Age.~ju=:l 

TWIN crrIES ARMY AMMtlNrnON ... ....u-rr 
OP~ UNIT:: f::..l.SIBII..'"l"Y sr.my 

IR EF ~ l!W 

(m;tl:;) (=ysIyrI ~) (k;) 

2CO 1.."O 6 ~ 

100 JSO 24 S; 

l:!!l :1."0 ;0 ~ 

C:-'~ 
!o,- l.!CE~ 

io, ... !.7iE..:ri 

Ic(...:jj,. 9.S5E--77 

AI:!.,. 9'!6E.,j6 
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~~- 2..~-:l:S 
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Ad. = AdadD = :..~ 

• 
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:190 2!!!O 0.= 
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• 
'l"WIN C!:IES ARMY AMl'dIIM'!:ION p~'{l" 

SII:EF 

O::l Dc::=t 
A.bsm'pticn ~ 

src Fffi---..,. F=' Sfd R!Do Rmc1 R!Dc <IJJJjfar S(c D= 5= 

AIltimcny 
C::.dmium 
C:mmium 

~ 
L::d 

Me:-..:ry 

NiO:::l 
Siive-

•
j~ONS: 

."tl 

5Fd 

R!Do 
RIDd 
IRIS 
l-:EAS7 
R=;::cn .IX 
PRC 9/14193 M= 

NA 

NOT.ES: 

(rngrkgld:rrr (Imiti=l (Uam::::.l (I:lgIkgid:1yr (mgIl:gIcI:ty) (~d:1y) 

NA a.as 0.01 
NA Q..06 0.01 
NA 0.01 0.01 
NA a.6 0.01 

NA NA NA 
NA 0.1 0.01 

NA 0.1 0.01 
NA 0.1 0.01 

Cd ==::tor-ic liooc:: f::=r 
Dc=.! =~cg=ic sicpc: f::=r 

D_=i r:::"::--= d= 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Jmc;=:=i R.:si:.!ni01, -':011 Sr= D=i::= 
E=iti:: 3= .A===~ Su=yT::bl::s 

4.ooE...Q4. !..!JOE...Q5' 
LOOE-03 6..00E...Q5' 

1.00&00 1.!lOE..J:Z 

3.1CE..J:Z ~"":-OZ 

NA NA 

3.!lOE-04- 3.lXlE...Q5' 

l.OOE-OZ 1.OOE-03 
5Jl1lE-<l3 5.lXlE~ 

-I' 
..; I 

-I ' 
EEASr-= 

No cc::ic:i:y~ 
..; , 
.; . 
..; I 

liS =: .... R...o;;icn IX?:-..ili::U::uy R=i=icn Gc::is (pRGol ?t:s: E::J.f!...o95 (F::m:uy 1995) 
?RCE..--viIomr=i ~mc..M= to icmE==is.. tIS =:A R:;:=5. Sc;:tc:bc:" I'. 1993. 
d-Ttng c::ic::.t::Ccn arPRGs fcr-OU-1Sit:s::::"iCAAP. 

Nat Av::i1able 

I O::tk Ridge N:u:icn::! L..::ba=ory. -. oxi=r V::hlcs frcm a:: U.s. E:Mr-cIm:=l. ?nlcc:::::cn A1!;=! £m::;r.::cl Risi:: ~ 5>,=:met 1:_1 ... E 

~ S~ T::ble· (M::y 1995) 
• US E' A R.e;;:icn IX PRG T:eic. with l-:EAS'7.lR!S • or ECAO:s sc== in Iisr. 
I A=n1ing to 0:Ik Ridge dcc:::m=. EEAS7 ==uded tile ~ d::: we: ~ fer" r=:f ... ·i"lTica of =l. RIDs :c:Ii srt:s=':=z:ri 
== dri::ti::ng w:m:::-==:d (Mc.c::ii of 1.3 ~ (:: a. I1c1:ty) / iU qj = am; mgrkg-d.. 

• 
t!- /7' -3/ 
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wo:::: s-?== =:cariczl of « lD ~ ......... ::i::c;=icl::=ri:ll:= 

li!.",c:=c=~l:::z::=t 

!USi::2 (ONC!:''!tOj: IE..:J6 

wi==: !US".c:aC=i:xl~==(~ lE-06 g=llyc::sid=:i:c::;:aDlel 
CONC 2 =-'-'m cuac:=c:z:ion odS$. UC!.ci c:::IQQIZDI1.!CStI~ 
?!to :a ~-=:y ==:::men gcai c:lc:i=:i fcr:::=:=cw:d !CStI~ 
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Can.stitu= 

AlItimony 
C.:uimjum 
ChItlmium 

, Copper 
. !.=ad 

Mereu,.,-
N"Ici::I 
Siiv:r 

• 

• 

0r.Il Dc:mal 
Absorpucm ADsmpticm 

SfD Effici==: Faaar Sfil 

1' . .;.E.t$ 5 

RISK-BASED REM:EJ)IATION LEv"ELS FOR. A.:'Ii-rlJ"f0NY, CADMIUM, COPPER, _~i';l) NrERCURY 

S~F 
TWlN CITIES -'\.R.\{y .~TI'ION PLA.!",,7 

CoI1Stim=s 
Whi:bin T argct ::mux,ims :iDr Constinl::ns 

Max E.az:ard D=:as:ing Orti:r Co~E >9S-.4 ofllisk 
RfDo RfDd Con= lndi= Can=Risk P:::=1 of PRCill' PRG:' P:r=1 of Comprise >9S~. of 

(mgtkgJci3yrl (unitl=) (unitl=) (mgl1:gldayrl (mglkglday) (mglkp'd3y) (m:Ikg) (mglkg) (m!lkg) Can=IPRGn R.isk(n) Ctm=IPRG: Risk(=} til: Risl; 0<5 Liver Kidn-"'j Rcprodu:tion 

NA O.OS 0.01 NA 4.ooE-04 l.ooE~S L1:5+01 NA 9.62(d) 0.859 47.5% NA NA .X 
NA 0.06 0.01 NA 1.00E-<l3 6.ooE~S 3.13':.;.(11 NA 3.64(c) 0.116 6··' NA NA .4 X X .~,. 

NA 0.01 0.01 NA 1.00E-Kl0 1.00E-02 7.X2E-+03 NA 47.7(c) 0.006 0.3% NA NA 
NA 0.6 0.01 NA :>.70E-02 2..:!:!E-02 1.S'....E+03 NA 1520(d) 0.603 33.3% NA NA :! X X 
NA NA NA NA NJ.. NA NA NA 3OO(c) NA NA NA NA 
NA 0.1 0.01 NA 3.00E~ 3.0DE~5 U3E-Kll NA 1.0l(d) 0.163 9.~. NA NA " X X 
NA D.l 0.01 NA :!,OOE~2 2.00E~ i.2E+02 NA J.4.3(f) D.04l; 2.";' NA NA 
NA 0.1 0.01 NA 5.0DE~3 S.OOE-04 2.00=-+<l1 NA 3.17(d) 0.015 O.ga;. NA NA. 

TOTAL 1.810 , 100.0-"'- 96':~~ 

Notes: Toxici!)' data are from Oak Ridge National Laboratory (May 1995), which summariz:s data from both the Integrated Risk Information System Database (IRIS) 
and the Health Effects Assessment SUIIlIIlaIY Tables (BEAST). If toxicity data were not found in HEA.ST or IRIS, values in the USE? A Region IX PRGs Table 
(FlISt Half 1995) from ECAO andlor in the PRe Memo (September 1993) detailing PRG calculations were nnlizeti 

a: Equations from "Risk Assessment Guidance for Superi'und Volume 1: Human Health Evaluation Manual Pan E, Development of Risk-Based Remediation Goa!" (EPA 1991). 
b: Noncarcinogenic PRGs were adjusted to consider multiple e),.-posures to constiments Which. conmoute 95% of the risk at the site and affect. the same target organ (con.stitueml; in bold). 
c: Carcinog=nic PRGs were adjusted to consider multiple e),.-posures to carcinogenic consrim.ems which conmoute 95% of the carcinogenic risk at the site (constimems in bold). 
d: Soil on the 503 pad. 
e: Treated soil retUrned to Site F. 
:f Post-excava:tion verification boring. 

Adj==?1= 

Non=:::nD~ Car.:inogClS 

1.86E~ 

7.S2=~ 

1'1A 
3.clQE.;.(J0 

NA 
:!.OOE.;.(JO 

NA 
NA 

g: Adjustment factors for each constituent represent the Unadjusted PRGn divided by the Adjusted PRGn. The cadmimn adjusted PRGn was taken to be 4 pglg as previously agreed. for Site F. 
AdjIuwi PRGn 110 

For each target organ., the sum of the ratios UtUllipuwi PRe;" should be less than or equal to 1 as fa ~ 

Anzi~ Csuim.." Co.1J]1G" 
6.02 4 ~ 

0.997 Liver: ----ru- ~ 3l:3 + ""320 = 

Cmimium M~' 
4 6.15 0.628 Kidn=r: -rr3 = 

3L3 

Con- Mnr:ury 

CNS: 
g4() 6.15 

0.833 ~ 1::3 = 

NA: Not A .... -ailable. 

Alijustc:d AcijllStc:d 
PRGn~ PRGc' 
(mglkg) (m¢g) 

6.0"=-..{)() NA 
.4.00E.;.(JO NA 

NA NA 
&.40::+02 NA 

NA NA 
6.15:: -.;.(J() NA 

NA NA 
NA. NA 

(7. //-/-33 --------------------------------------------. 
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TA"U~ 11 

• IIAZAltllOlJS SOIl. STOCKI'ILI~. ACTElUl.ATION IlAT!\ 

Sill! r CIl.. ~ • Twin Cilics Army Ammunilinlll'lnnl 

ESlimllh!,1 

Siodpile Qunnlily Oale Chloride S.lIrlllc AlllilllOIlY Arsellic 11111 hUll C",hniulII Chromium Copper Lcnd Mercury Nickel Selenium Silver 

Itlclllilicniioll (lOllS) Sillnl~~~ .. . !1l1w~~L (mB/~~) (lll~/I(~)._ (1IIg/Kg) (mg/~~)_ .. (lllg/K~) .. (m~/!<IP .. _ !mg/Kg) (mg/K~) (m~/K~) (m~/K.~! . ('IIIl/KJ;~ . (1lI~/K~) 

Slllckl'ilc J 2511 12·Jul·94 NA NA <1.2 NA NA 1.6R 9.5 17.5 1JJ 3.5·1 11.1 NA <11.116 

10-Mlly-95 NA NA NA <1.2 121l1l NA NA NA NA NA NA <1.3 NA 

Slllckpile 5 500 20-JIII-94 NA NA :110 NA NA dHIR 12.11 5520 1211110 11.42 5.7 NA 6.110 

20-Jul-94 NA NA 28 NA NA II. Ii II 7.11 25111 920 0.59 R.II NA 11.20 

IIl-Mny-95 NA NA NA <1.2 161111 NA NA NA NA NA NA <1.3 NA 

Siockpile 2/1i/9/111 550 2·I-AIIg-94 NA NA 53 NA NA dUl8 111.2 1990 12700 0.28 6.1 NA 11.32 

24-Aug-94 NA NA 1114 NA NA dl.IIR 8.8 51611 296110 11.38 5.6 NA 1.116 

24-Aug-94 NA NA I ~'" NA NA <0.08 7.6 IR900 42700 0.85 8.8 NA I.H 

24-AIIg-94 NA NA 383 NA NA d).08 11.1 11500 4931l1l Il.n 6.6 NA 1.74 

IIl-Mny-95 NA NA NA <1.2 410 NA NA NA NA NA NA <1.3 NA 

Siockpile WillA 4011 IIl-Mlly-95 NA NA 5.51 <1.2 31110 1.13 9.21 1540 111111111 0.26 5.95 <1.3 IUR 

Surface Soil ·100 24-Jull-95 810 lOll 8.5 <1.4 I-lOll 1.7 10 2811 980 0.19 8.6 <1.5 1.6 

Slllckpile C 2·W 24-JIIII-95 20110 56 94 3 6110 1.8 III 610 33011 11.68 8.9 <1.5 1.6 

Siockl'ilc 711 150 2-I-JIIII-95 17011 96 5.2 <1.3 2011 2.1 311 3811 1611 11.68 9.1 <1.4 1.6 

Siockpile 7E 75 24-Jun-95 350 72 6.4 <1.4 1.9 " 90 1511 0.08 8.8 <1.5 1.'1 

Siockpile 11 A 135 20-Jul-95 5.9 58 6.3 <1.3 160 1.3 7.11 31 1111 1.11 6.9 <1.5 1.3 

Siockpilt: 1711 90 20-Jul-95 19 59 56 <1.3 290 1.2 5.6 48 " 5.9 <1.4 2.0 



Slnc\;pile 
rdCllIificalinn 
sri-l7!> . 

SP-18A 

sp-IRn 

SP-18D 

Sp-I'.I 

51'-2011 

5P-20C 

sP-v 

Tolnlltsl. '1'0115 

• 

Eslilllillet! 
Qnnnihy 

(lIIIlS) 

JI)II 

2110 

2·11) 

57() 

IOn 

190 

·10 

35 

'---4555' 

TAnLl~ II 
IIAZAItIlOlJS SOIL STOCI{I'ILI~ C' -:TnltlZATION DATA 

Dnle Chlnride SulfitiC 
SlIlIIpkd (mg/Kg) (mg/Kg) 

2H-AIIIl-95 ... - iij·i 

2H-AlIg-95 43 52 

28-Aug-1)5 2'.1 75 

2H-Allg-95 18 8.3 

2H-AlIg-95 " 9.9 

28-Allg-95 20 78 

2H-Aug-95 260 46 

2K-AlIg-95 220 

t'.l!*~; 
I) NA = Nol Annlyzcd 
2) ND = Nol Deleclet! 

Shc F Closure 
Twin C'ilies Army AlIllllllnilillll Plitnl 

Anlimony 
(mg/Kg) 

'<5 

<5 

<5 

<6 

<6 

<5 

Arscnic 
(mg/Kg) 

<I) 

<I) 

<13 

<13 

<13 

<13 

<13 

<13 

lludulII Cmlllliulll 
(mg/Kg) (mg/Kg) 

. 'lli dl') 

IHn <11.9 

28 

6110 

2811 <11.9 

1411 <11.9 

24()() <0.9 

Chrollliulll 
(mg/Kg) 

I) 

12 

12 

III 

12 

13 

10 

Coppcr Leat! 
(mg/Kg) (mg/Kg) 

. 22 4:1 

36 86 

55 150 

<9 

67 

66 4911 

35 221l 

1300 72110 

Mercury Nickcl 
(mg/Kg) (mg/Kg) 

IU r . dl./; 

n.69 <n.6 

1.7 <1).6 

11.119 <0.6 

(1.04 12 

4.2 <0.1 

II.B3 <0.6 

1.6 0.7 

SeleniulII Silver 
(mg/Kg) (mg/Kg) 
... <j'l . <·1 

<14 <4 

<14 

<14 <4 

<15 <4 

<15 <4 

<14 <4 

44 

3) For VOCs nnd SVOCs. only Ihose compounds r.!clcclcd IIrc prescnicil in Ihis lohlc (colllpoumis in Ihe EPA 826() or 82711 nnolyle lisl 
nol prcscnlcd in Ihis lohle were nolllcleclcll) . 

• 1) • = Adllilionnl chnrnclcriznlion dnln is prnvillcd in Tahlc III nnll/or Tnhle 13 . 

• • 
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Stockpile 
hlcntiticnliull 

. - .~ . 

Stockpile J 

Stllckpile 5 

Stockpile 2/6/911 II 

Stockpilc 9110A 

Surfnce Soil 

Stockpile C 

Stockpile 711 

Stockpile 7E 

Stockpile 17 A 

Stllckpile 1"111 

.. I!s·tilliilii:-.I 
Qllnntity 

(tllns, . 

250 

5110 

550 

-100 

<100 

150 

75 

135 

Dnte 
Snmplcd , ... 

12-JIII-9'1 
10-Mny-95 

20-1111-94 
211-1111-94 

IIl-Mny-95 

24-Allg-94 
2'I-AlIg-94 
24-Allg-94 
24-AlIg-94 
IO-Mny-95 

10-Mny-95 

2-1-llIn-1)5 

24-1110-1)5 

2·I-JIIII-95 

24-1110-95 

20-1111-1)5 

2n-IIII-1)5 

· ... \III.1~ II 
SOIL STOCKI" .IAItACTlml1.ATION J),\TA 

Site F Clnsure 
Twill Cities ArlllY Allllllllllition I'lilnt 

VOCs Dctcctcd (EPA 826n) 
(III~/Kg) 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 

No VOCs Detected 

No VOCs Detcctcd 

Nn VOCs Detcctcd 

ds-I.2-Dkhlnwethcnc:oI)A 

Tricllhllnetllcnc::'16(1 
Ilcnzcnc::I1.22 

Tnhlcnc::21 
Ethylhcllzcllc=55 
III/p-Xylcnc:: 17t1 

o-Xylenc=35 
1.3.5-Trimcthylheozclle=Il.089 

1.2,4-Trilllcthylhenlclle=II.38 
p_lsnpropylllllllcne=0.68 

n-lllltylhenzcne=n.OI) 

SVOCs Ddeclcd (EPA 82711) 
(mg/Kg) 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 

2.4-Dinitrntolllenc 11.'16 
Di-n-IIIHyl phthnlnle 1).3 

Bis(2-cthylhexyl)phthnlntc 0.75 
Diphenylamine 3.11 

2.-I-Dinitrotolllcne J.J 
Di-II-hlltyl phthnlntc 0.111 

I>iphcnylnlllinc 0.81 

Di-n-llIltylphthnlntc=2n 
Dipllt!nylnllline:: II 

Di-n-hlltylphthnlatc::210 

i!xpi;islves 
Detected (EPA 8331l) 

(1II1l/K~) 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

2-IDNTI26DNT ::'1.2 
(2K-Allg-1)5) 

• 
. _. - - - .. - _ .. -' '" 

Si02 A1203 MilO 

(%hy.~t!, (0/0 ~_tWtI. (% hy Wt) 

NA NA NA 
116 1.8 0.1)5 

NA NA NA 

NA NA NA 
1M 7.3 1.5 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

78 6.8 0.88 

19 7.3 1.7 

63.4 8.21 0.91 

59.6 7.88 n.92 

61.9 7.41 n.79 

63.7 8.59 n.89 

71.2 7.68 0.99 

70A 9.1)5 



""\ JlI.E II 
SOIL STOCIO'I' A 11/\ C'I'EIIIZATH IN IMTA 

:, IIC F Closure 
Twin Cilics Army Amlllunilioll PIII,,1 

I:slimalell Explosives 
Sindpilc Qlllllllily Dille VOCs J)clcclcll (EPA K:!IiIl) SVOr.s Dclceletl (EPA K27Il) Delceletl (l!I'A KDIl) Si02 A1203 t-ICO 
Itlcnlilkalion (Ions) SlIlllplctl (mg/Kg) (mg/Kg) (mg/Kg) (% hy WI) (%lJyWI) 1% hy WI) 
SI'·171) .191i iil·Allg.95 Nil VOCs Deicelc,1 l)i.n.llIllylphlhlllulc=i.8 NA 6c1.1 9.7j iAt\ 

II is( 2,clhylhcx yl )phlhlllnlc=II.56 
DiphenylullIinc=2A 

SI'·IRA 2011 28·AlIg·95 No VOCs J)eleclctl 2,'I·Dinilrnlnlllcnc= 1.11 NA 74.5 8.D 11.91 
Di·n-llIllylplllhnlllle=4.J 

Blllylhenzyl pllihalnle=II.I) 
II is( 2 -cl hy Ihcx y I )phlhn hlle=II.)6 

Diphcnylnmine=5.7 

SP-IRIl 2.JII 28·AIIIl·95 Trichloroclhelle=O.7'1 2.'I·Dinilrololllelle=2.9 2'IDNTI26DNT =5.5 65.8 8.5·1 un 
Tolllene=OA2 Di-n·11IIIylplllhlllnlc=29 

m/p·Xylenc=O.) I Diphenylnllline='IO 
O-Xylene=O.12 

5P-IBD 570 28·AIIIl-95 No VOCs Delecletl Di-n-hlllylphlhnlnle= 1.7 NA 71l.1 7.78 0.98 
n is(2 ,clhy Ihex y I )phlhnlale=O.095 

Diphcnylllmi"e=II.511 

51'·19 100 28·AlIg-95 NA NA NA 67.2 8.6 2 

51'·2011 190 2R·AlIg·95 cis·I.2-Diehloroclhcne=II.55 2.'I·Dinilrollllllcne= I 0 24DNT/26DNT =16 60.) 7.54 1.04 
Trichlon)cll"!lIc= 1.6 Di·n-llIllylphlhnlnlc=26 

Tolllcnc=O.73 lIis(2-clhylhexyl)phllmlnlc=2.9 
Elhylhenzcnc=O.25 Diphcnylnmillc=2J 

m/p-Xylcllc=II.89 
II·Xylcne=O.)R 

p-I sopl'Opylllllncllc=O.65 

SI'-:!OC ,10 2R·AIIIl·95 m/p-Xylcne=O.26 I'hcnnlllhrcne=O.1 R NA 70.) 7.64 1.18 
l>i-n·hlllylphlhnlnlc=8.5 

Diphcnylnlllillc= II 

SP-V 35 28·AlIg·95 NA NA NA 70.) III 2.16 

Tnllli Est. Tllns ---'-;;555 

• • • 
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The TNT Soil Test is 0 wet chemistry. non-immunocssay. fie!c-compctible test that 
provides qucntitative results. The method wes crigincily developed by Or. 
Tnomos F. Jenkins with the Army C:;rps of Engineers Ccid Regions Re~earch and 
Engineering Laboratory end funded by the Army t:wironr:"1enrel Center. 

The TNT Soil Test gives an accurate concentraTIcn v:::!ue from 1 to 30 ppm. 
Higher sempie concentrations can be quantifiee by diiuiion· of the sample 
extrad. A. caiibrGtor control is provided in each Test Kit. 

The TNT Sci! Tesi' also ei~ectively detects dinitroToluene {ONT) at q:proximateiy 
the same concentrations: 

Minimum Detection Levels 2,4,S-tnnitrotoluene 
2,4 .. <iinit:r ... toiuene 
2, 6-dinitrntoiuene 
1 ,3,:-trinitrober~ne 
tetr!i 
"1,::-:'nitrobenzene 

Format 20 Test Kit 

Analysis TIme
P 

"10 minutes per sCiITlple 

0.1 ppm 
0.5 ppm 
2.1 ppm 
0.5 ppm 
0.9 ppm 

<0.5 ppm 

Sample Throughput 10 sc::rnpies per- 40 minutes 
Operational Temperarure Range 40"F to 1 OO°F 
Storage Temperature Rocm tern;:erature 
Shelf Life* 24 months at SO°F 
Regulatory Status EPA SW-3~5 Draft Method SS1S 
CAniirmamry Laboratory Method EP A Method 8~3Q 

'Dces not incfude drying time. Reccvery of the nft!'oar:matfcs frcm s:;ii scm;:;ies is mcst 
cchsistent when tbe samples ara air dried prior to exrrac:fcn. 

AFPllCAllONS . ". . . 
ind\.;stri e~: . 

AJTTlY Ammur.ffion Manufacturing Fcd'rlies 
Depct3 cr.c E:::pJosives Orcinonces 
DispcSo Sites 

• Delineation of soil c::)ntominanon 
• Monitorinc remedidicn one trectment 

For mere information c::::il 919-9.! 1-5':[9 
Mcnccy - f~d~. 8 a.m. to 5 p.::1. 57 

717/9:' 
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The Test Kit includes mosT of the cOrisumables needed for testing twenty 
sampies. Tne Test Kits require the use of an accessory kit. which contains the • 
instruments needed to run the anclyses. fne accessory kit can be rented from 
EnSys. (Please call the Order Department for purchasing information.) The uSer 
must supply SO mL of acetone (hcrdware store or laboratory grade) per sample. 

ZITTest Kit·· .. Part Number . Ptm:ha:se . ~ental 
Price!$) . Price $ . 

70020 410 N/A" 

Accesmry Kit" F.ai:t NtJmber Purchme Rental . 
-"" Price ($1 Price- {$J 

69997 

, C0I7 lhe era;: Department for pr.:rcf7c..o:;;ryg iniormaticn. 

Includes: 
Hach DR/2000 Photometer-
150 cram Balance . 
Materials not included: 

see note be:ow 

50mL of acetone per semple (hardware or iaborarcry grede) 

430/wesk 
160/day 

-rne Hcch OR/2DCO ?hOTometEr is a vcricbte wCl'le!er:gih Icm;: s;:edrcphotometer with c 3 em 
pcthlength: this test re~uires c 540 nm wcveJength. 

7/7/95 Fer more information call 919-941-5.509 
Moncay - Fridcy. 8 c.m. t!=l5 ~"m. ESt 

C'. ILf- ,Ljl 
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The RDX (hexahydro-l.3.5.-mnitro-l.3,5-triazineJ Soil Test System is a wet chemistry, 
non-immunoassay, fie!d-campatible test that provides quantitative results. The 
method was originally developed by Dr. Tnomas F. Jenkins at the Army Ccrps of 
Engineers Cdd Regions Research and Engineering Laboratory with funaing by 
the Army Environmental Center. 

The RDX Soil Test gives an accurate conce.niration va,tue from 1 to 30 ppm. 
Higher sample concentrations can be quantified by diiution of the sompie 
extract. A cafibration conrroi is provided in each Test Kit. 

The RDX son Test also effectively detects HMX (octchydro-l.3.5.7-tetrcnirro-
1,3.5,7-tetrazocineJ. 

Minimum Detection Leve!s 

Format 
Analysis Time 
Sample Throughput 
Operational Temperature Range 
Storage Temperature 
ShelfUfe* 
Confirmatory Laboratory Method 

RDX 0.8 ppm 
HMX 2.4ppm 
PETN 1 ppm 
Nitroglycerine 
Nitroguanadine 
Nitrocellulose 
20 Test Kit 

8.9 ppm 
10.1 ppm 
42..2 ppm 

30 minutes per sample 
6 samples per hour 
40"F to 1 OO°F 
Room temperatura 
13 months at 80°F 
E?A Method 8330 

;",uar.n~ '" manms upan cauvery. . l;:e ume:" I..i!a;~t """ =-ren;: KIt snar lITe. 

APPlla::ONS· , '. 
Indusil'ie~ 

../ Army Ammuniiion Manufccruring Fcciiifies 
Depoi3 end E;<plosives Ordinances 
Disposel Sites 

• De!ineoiion of seil contamination 
• Monitorina remeoiaiion and treatment 

40 For more informaticn c::fl 919-941-5.509 
Monday - Fridcy. S com. to .5 p.m. EST 

e, IL.;'-- ~/.2-



ihe Test Kit includes most of the consumables needed for testing twenTY 
samples. The Test Kits require the use of an accessory kit. which contains the • 
instruments needed to run the analyses. The accessory kit can be rented from 
EnSys. Please call the Order Department fer purchasing information.. rne user 
must supply 50 mL of acetone (hardware store or laboratory grade) per sampie. 

20 Test Kit . Part Number Purchase Rental· 
. Price ($) Price r$l . 

with extraction jars 
without extraCtion jarr* 

70850 
70851 

500 
450 

*To be used in conjunction with the EnSys TNT Soil Test 

NIP-. 
NIP-. 

Acces!iary Kit ... Fort Nu~ber FtIrc:hcsef Rental . 
. . . .. Price {51 Prire $ 

69997 

Ie cll the Order Department lor PUrchClSir,g informaffon. 

Includes: 
Hoch OR/20oa Photomerer* 
150 cram Belence 
Materials not included: 

see note beicw 

50mL of acetone per sample (hardware or laboratory grade 1 

430jweek 
160/day 

-rne Had': DR!2000 Photometer is a venable weve!ength lcmp ~ectro:::hotcmeter win-: c 3 0:71 

camlencth: this test reouire~ c 5: 0 nm wcve!ength. . -

7{lf95 For mere in forrr.oiion col: 919-9.! 1-5509 
Monday - Friday. 8 c.m. tc 5 p.m. ~I 
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TNT Soil Test 
Tedmicai Guide 

Contamination of soil with trinitrotoluene (TNT), the major compone::.t of many mu.."litions 
formulations, is a se....zous problem at Army ammunition manufacruring facilities, depots, and 
expicsive ordnance di..~osal sites. TNT readily ente:"s.groundwarer supplies from soil at 
contaminated sites. It is thought to be relatively toxic and has been the focus ofintc:nsive clean

up efforts at severa! fede::al facilities. 

Trinitrotoluene 

TNT is a single ring aromatic compound that is re!.ative!.y soluble in wate:-. It has be=n. listed. as a 
hazardous compound by the EPA.. Many military sites whe:-e extensive munitions b2ndiin~ has 
oc=.:.:rred. historically are highly cont:aIcinated. mm Th'"T a.n.d other explosive ordna!'lC~ -
compounds. 

tr=.nitrotoluQe 

E::isting Laboratory Methods 

The laboratory method employed. for TNT an.a1yS=...s. EPA memod 8330 (HPLC), is relatively 
expensive, typically $200-500, and .su:ffeIS from the same laboratory tuma:round time 
require:nClts (2-4 weeks) as other lab methods. 

Test Char:1cteristics 

Tne TNT Soil Test se:--,res as a field-based. alte..""Zlarive to sending all soil samples for analysis by 
labomory-based me+..hods. T.ne EnSys test e:dlloits broad. recognition of lritroaromatic 
c:::lmpounds (Table 1). V mollS me:nbe:s of this group of compounds are found assccia:td with 
ordr.a..'lce man~.:acture and storage. The test n;sporuis approximately equally to all of the 
common mtroaromatics found at signifiomt con~ntrarions in these sitllations. How~Je:', the 
TNT Test does not measure eithe: RDX or HMX. 

n;r Soil Tc:::nic:::l Cuitlc 

.............................. 91:;;Or~66rs.£ ~o:gr £6/S(;/60 
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Recove:y of dlC nitro.aromatics from soil samples is most consistent when the soil samples are air 
dried. prior to extraction and testing. ThIs can be accomplished by spreading out about 50 g of 
soil an alumin.um foil and allowing it to dry for a period of time without application of heat.. 
Altem2.!iveiy, soil samples can be dried quickly in a s.:lall oven (such as a toaster ove) set at 

170° F. 

Reguiatory Status 

The TNT Soil T~t coaforms to EPA SW -846 draft Metilcd 8515 for quantitative field analysis 
of TN'!. Exte:lSive validation has shown that the EnSys test equals or e:cc:d.s the mefuod 
spec:iicanons for Meth.od 8515. 

Corre!:ztion with Labor:ltory :Methods 

;'oS with other EnSys tests~ the TNT soil teSt can provide a high degree of ac:::.l!2CY when used to 
analyze soils contaminated. with Thi. Soil samples spiked with TNT and tes"'..ed using the £idd 
test show exceile:"..t ~ove=--! cfTh"T from soils at low ccnce::rtratioIlS (Table 2). ProduC: 
valid.:..-ti.on stUdies indicate thai the test can correctly de~:;njne the Th"T conce:rt:-.:.tion of 
conpmjnatd. soils., as well. E;aosive data have been obt2';n~ with the l=rSys 1NT Soil Tese 
!.!Sing soil samples collected from military sites. Tnese ~yses have mown very good 
correlation of the fieid test resuits to resJlts derived. from the Iabo!amry rne~hod. A correlation 
piot is shown in Figure L 

Field Application 

Tue TNT Soil Test h2s been cocigu:;:ed. to provide easy ope~tion in t.he field... wIm the use of a 
fieLd spe=trophotomete:- (the Each DR/2000 is rccotnmcded), several sampies can be tes""...e:l p~ 
hour. T.o.e ape:arianal te::npe:-at".Jre range for use in the field with full pciornl2Il.Ce as ciescnced 
above is 40°F to lOO~. T.o.e sheiflife oftbe TNT Soil Test is 24 months. p.jthough Th"T Soil 
T es--.s will always be shipped with at lc:ast two mon.ths of shdf Ijfe re::naicing, use:s will typically 
~c::ive test kits with seve::al months of shetflife. 

Rathe:- than se:lding every sample to the laboratory for analysis, samples collected can. be 
analyzed in the £Idd to provide real-time information about TNT levels to guide further sampliDg 
or c:x.cavarioo. Tne appropriate use of field testing.can result in reiati:vely substantial savings in 
project cost due to more efficient uSe of proje::t resOUIC::S. .AJl results from field analysis of soil 
sampies using the TNT test should be accompanied. by supporting QA ciat.a. At the le:ast, method 
and soil blanks and a control sal:lpie should be ~ested daily. In adciition. one dt..'Plicate sampie 
shouid be tested for eve..j· twenty sampLes analyze~ COIll."'ir.:nation of a portion of the fie!d 
results should also be obtained by eithe:- Me!h.cd 8330. 

"TNT Soil Tcdlni=i GuiCe 
2 

.................. ........... .. 91:Z0n56L6~ 
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The TNT t:::s: ca.. be used to scree..'1 soil samples for the ~m:sence of TNT and che:cidly rdated 
compounds. Because the 11'1"1 measures seve:al of the re!ated nirroaromatic compound!:, it 
should be viewed as an indicator or sc:e:ning test for TNT. In oreier- to ensure thaI. a u.s=- is 
likely to obtain good ccr:espondenc: with conr .• ..-ming laboratory ~ it is advisabie to review 
a:ly analytical data. that has be=:tobtaineci for presence of high leve!.sof other nitroa..-omatic 

compounc!.s prior to doing e~te:lSive fidei sc:=:ling for TNT. 

Clean-up levels at a."DInuniticn storage or manufacruring sites are typiC4l1y set at 1 ppm. The 
TNT Soil Test has the required sensitivity to use down to that leve! with. confidence . 

~1' Soil Tc:!uugj Ci""jdc 

~ . .. .. .. . .. .. ........ 90:gt £6/8;:.'50 
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Figure 1 • 
Correlation of TNT Soil Test with Laboratory Method 
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Tabte 1 

TNT Soil Test Se:lSitivity to Explosive Compou.'1d.s 

CQmpound Minimum sensjrivirv (PQTI! vr 

2,4,6-~trotoluene 0.7 
2, 4-dinitrotoluc.."1e 0.5 
2,6-dinitrotolucne 2.1 

2-mtrotoluene >100 
3-mtrOtOluc::te. >100 
4--:licroto I uene >100 

4-amino-2.,6-:iinitrotolue:le >100 
1,3,5-trinitrcbenze:Je 0.5 

citro bc"z-:le >100 
texji 0.9 

1.3-<iinitrobc:JZe:le <0.5 

• Tee lowest conc::Itr:l.tioo. at which the anaiytc is distinguisnab!e from a ma::-'.x blri by two st:mcizrd 
ce"l:zticns . 

5 

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



Spike Tre;],fme:J,t 

blank soil 
TNT 
TNT 
TNT 

nrr Soil Tc:,;:.:-:ic:l C1:iGC 

.:.oo~ 

Table 2 
TN"T S9ike Recoveries 

Spike Level (ppm) 

5 
10 
20 

G 

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

TNT SoH Test ReS".J!ts 
(tlQm~SD) 

0.0:::: 02 
5.1 == 0.4 
10.1 == 0.5 
20.1 :::: 0.3 

9£zor;-66"[6:=' 
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M-t:""!HOD 8 5 ~5 

SOIL SCRSENING FOR TRINI~ROTOLUENE 

1.0 SCOPE AND APPLICATION 

1.. ::. Method 8 5 ~5 is a procedure 
soils for trinitrot.olue.."""le (TNT) 
concentrations above ~ ppm. 

for sc=eer.:..l.ng 
whe:: . TNT is present:. at 

1.2 Results obtained using this met.hod shot.:.ld be t.:..sed to 
locate saffiDles with TNT levels be~~een ::.. to 30 Dom. ~,cracts of 
sam;:les reading :> 30 ppm should be diluted c.=l.c. re-evaluated in t.he 
test.. 

l..3 Using t.he test. kit. from which this method. was developed, 
95% of samples containing 0.7 ppm or less TN!' will produce a 
negative result. 

l..~ The TNT test C~"""l be used to sc.=e~ soil sam~les ~or the 
presence of TNT anc. other c~em.ical.lv related :ritr::ar::matic 
compounds (ego dinit.rot.oluene ~"""ld tr;M~trobenzene). It should be 
t.:..sed as an.indicator or screening test for T~~. 

2. 0 SDMM..n.R.~· OF MET:-::OD 

2:!' Test kit:..s are c::rnrne:=cially available fer t.his met.hoc . 
'"-ne ma..""lufacturer's directions should be fellowed. ::::::. ceneral, t.he 
methoc. is oer:eo=:ned usi.z:l.c an e.x-,--act of a soil sample. - The sample 
is treated with color-c~aLge reagent.s. The s~le is read ~ a 
::o=t.a.ble sDectroohotcme~e=. The concentration ef T~"T i!:. a=:. U:lk::le~ 
sample is dete~ned by evaluati=.g hew ~c~'color is develo?eci. 

3.l. Chemically similar comoounds 2...'"1d corn:co~d..s which rr..i.cnt be 
ex:::lectec. to be fOU!l.d in conjunction wit.h Th-T contamination- were 
t.ested to dete--.-.n.i.ne the concen.t=atioIl recrui=ed to Proc..uce an 

·es:ui. .... -alent TNT result. These data are showr~ in Table l.. 

3.2 The TNT t.est does not measure RDX or ~~. 

4.1. nIT Soil Test:. 
commercially available 
a~paratus a~d materials 
~est .. 

System (EnSys, Inc.), cr 
test .·k.it wi.ll s-..:.pply 

nec~ssa_y for successful 

e~~ivale=t. Eacn 
cr speci.fy the 

completion cf the 

80:gr S5/S<:/60 

e. 1~'/-50 90U~ 
............................... 
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s. ~ Each commerciallY available test kit wi.ll su.pply 
specify the reagent.s necessary for successful complet-ion. of 
cest. 

6.0 S~~~PLE COLLECTION, PRESERVATION, AND ~~L!NG 

6.1 See section 6.0 in SW-846 Method 8330. 

or 
t ;., .... --

6.2. Soil sa.-nples may be contamir:at-ed, and shoulc. th::=e£ore be 
consicered hazarcous and handled accorr~ngly. 

7.0 PROCEDORE 

7.1 Follow the manufacturer's instr~cticns for the test kit 
being usee.. Those test kits used ~ust meet:. or exceec. the 
perforillance indicat.ed in Tables 2-3. 

8.0 QuALITY CONTROL 

s.~ Follow the manufacturer's i~t=uc~ior~ for the test k~~ 
being used for quality control procecures specific to t-ne test kit 
~sec.. F~ditionally, suidance'provicled in Cha~t-er Or-e should ~e 
- ~"l • :r::O.l._owec.. 

8.2 uSe of re!:licate an-lvse.:: ...,-~; c·,l a.,-1 v w;"g.., res-des . ... ...~.. -~ ~~'-- - ---
~nc~cate concent.rations near the act~cn level, is reccmm~clec to 
refine informat-ion cathered with the kit. . -

6.3 Do not use test kits past their axpiration cate. 

8.4 Use the test k~~c ~~thin their 
te~peratare and operating temperat~e limits. 

S~.c.'-';f=;~': .:---------

8. S Method 851.5 is int-ended. for field or laboratory use. Tr ... e 
appropriat.e level of "quality assurance s~euld acc~rr.pany ~~e 
application of this met-hod ~c documen~ daca quali~y. 

9.~ ~his rne~hod has bee~ ac~lied t.o a se=ies of scil sarr~les 
whese T!II'"T concer..tration had bee!": ~es~abli.shed by anal~ical Methed 
8330. These result:.s are prc·.ri=.ed. in. Table 4. Po. hien decree of 
co=relation was obse~.red becwee~ t-he s~andard methoc and ~e field 
me:hec.. 

................................ 
9~;:O[~56r5:;; 60: 'H £6,-S<;/60 
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:1.0 . a REFE..~NCES 

:1.. T. F. Jen..uz.s I rfDeyelol:lme::.t: of a Sim::li.£iec. Field Met.hod for 
the Det.erminat.ic:l c! - TNT in Soil"~ Soecial Reporc 90-38 
{Novem!:::e= ( ~S' 5' 0) 'Us;.. Cold Regions Resea==h and Engineeri:l.g 
Labc=atory. 

2. TNT Soil Tes~ Syste~ I~t~~ctions for Use, EnSys, Inc . 

oro~ 
.... oooo ..................... .. 91:;;Or~6S!6':=' or: g! ~6/9(;/60 e. /-¥-S;L 
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Table ~ • TNT Sans i ti ~ ..... i ty to E."'Cplosive Corilpcunc.s 

I Ccmpound ( Minimum' Sensitivity i (ppm) 

2,4,6-trL~i~rocoluene I :2. 

2,4-d;~i~rotolu~~e I L~ \ 
I 

2,€-dinitrotoluene I 0.6 i 
2 - r...i. tro co 1 ue.ne I >~oo I 
3-nitrotoluene I >100 I 
4-nitrotoluene I >~oo I 
4-amino-2,€-~trotclue~e I >100 I 

I lf3/=-~initroben=e~e I 1 \ 

ni trob~T!.z=n.e I >100 I II 

Table ., i J.. 

!.nt eras sa.y Precision of ':.he TNT Soil Test:. • Th-r' Spike Average 
I 

TIl""'! TNT %"RSD I Concentrat.ion (ppm) Re~-.llt I ppm ± SD 

a I 0.0 ~ 0.2 I -
. 5 I 5.1 0.4 I 7.8% \ 

I 
., . 

I I ~o 1.0.~ ± O.S 4.5% 

20 I 20.~ .... 0.8 I 4.2~ I 

• 
!TotC 

TT:sr g6jq~/50 

t!.. /~·-5.3 



• Table 3 
\ Int:.raassay Preci.sion in the '!'N'T Scil Test. 

Tt."T Spi.ke k ..... erage TNT TNT ~RSD 

Concentration (ppm} Resul.t 
ppm ± SD - \ 

0 I 0.0 ::: 0.2 I - I 
~O I· ~0.2 ::: 0.2 I 1.9~ j 

Ta.ble 4 1\ 

I Comparisor.. of TNT Soil Test. Sys-=em witb. the RPLC Method 8330 1\ 
i' 

Sample 

~ 
Scr:ening Test C-C Results Does screening t=-c:---'-

ID Result. ppm ppm ---~o c::.,:: ___ 

with GC 
dete::::-mi.n.a.tioc.? I 

a~2 I ~8.9 I 2:1.5 I yes I 
I I I ,--. I 028 26.2 25.0 . yes 

• I 0-22 I -A I -c:: - I no \ -'--= .L. ... .t. 

0-" I 34.6 I 23.8 I no I .t._ 

023 I 37.7 I 2S.1 I yes I 
024 I 56.5 ! 58.5 I yes I 
027 I ~S2 \ ~Sl I yes I 
-025 I ~20 I llC I yes 

026 1 ~20 I ,_. 
-.j ..:... I yes I 

C:L5 I 49 I 49 I . - yes . I . 
01.3 I ~74 I 1.75 I I 

yes I 

015 I I I I 
~50 135 yes I 

020 I 295 I 287 I yec: II I I I O~9 I 71.2 1-;5 yes 1\ 

• 
9£C;OH66T6~ TI:ST £6/S<:/60 

t!!.. 1'/-57' 
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M.i:ASURF.MENT OF TRLNlTROTOLUEl'1L (T~T) :~~D m:X .. .uITDRO-l,3,E
TRLi".aTHO-l,3,5-TRL.uTh"E (RDX) IN SOIL BY ENZY!'rlE IMMUNOASSA YS AND 

l:UG.H 1'·~-:RFOR.,\1.'\.Na: LIQUID CEROMATOGRA.?Ir'i (EPA METROD 8330) 

Re~on pre?ard by RoOe:-. A. Eaas ami Bart!.m P. Simmons, C.!Efo17.i~ E::vircnmc:1t:U p:'otec:.ion 
Age':lCj. De;Jar .. l"ne:1t of Toxic Sub::..a.n~ Coutroi, Offie: of Scict.ific J.Eair:l, F:,"",.,rdot!s 

M2tc:1US Labora.tory, 2151 Bc::k.dcy Way, Bc.-k:::y, CA 94704 

C./~-5~ 
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MEA.Sl.JRE.\ifENl OFTRINITROTOLUBic (TNT) A.~'m r:EXAhrDRO-l,3,5-TRINuRO-
1,J,5-TRIAZINE (RDX) IN SOrLBY ENL.YME !2vfr.{UNOASSAYS oA.ND 'E1GH 
PERFOR.~CE LIQUID <:EROMATOGil~h-f (E? A METciOD 8330) 

Site: The Sie.--r:. Ar:ny Depot. (SIAD) is :;t H!'.riong in northeastern California, nor the Nevada 
borde:-. It i:: iOC:1ted in the Honey uke vailey, on the wes!em edg,: cfthc: Grat B~i."l. 

Site B~ck~T'ound: SI.A...D has an area historic::illy lmo'W'n as the TN"!' L:a!:Zllng Bcd:3 (TLB) which 
were the receptor site for runoff from a used orcinanc!: w-4Shout facility (Figure I). Rc~dilll 
ir.vezti,g3.tionlfeasibility s:udy (RlIFS) activities were begun at tnt: n.:s in 1989 and c:rn;:1e:cd in 
M:ly, 1993. This site has been previousiy dlal"ac:dzed as to e:::pltJ:iiy~ c::mtamir.:.ticn inc::;::ing 
Th"T, RDX, r:::MX, and 1,3,5-TNH Re:nediation ofthls site is planned fer 1995. 

Dnt.:1 Needs and Uses: ProduC".s using emp.f!~lng e:1Yironmental te::mo!ugies often ne:d to be: 
~iic~ted by indepe!'!oe.'lt, non-biased eV41uators USil'lg r~ world sampies in a. sC:::lano icic:.tica! Ot' 
si:=:il;t' to th:u for whic.i the prootlct is inte:'lded. Che:.uc:ll me:lSUrC:Ilt:!1l le"';:l.noicgi~ arc of the 

k:r.d th:.t :ire in partic.t1ar n.e!".rl ('jf this validation. MEnufacrur::s one:! have: the ned fer 
c:lnt4!!'inated soil or ""'dter .;;unpies r..1at are not arlficiaily prociucd by spiking clan rnt.tnc::!. In 
or':C!' to demons~rate tile e.i=fiC".;o.cy or such prcdu~..s, a comparison m~t be made be:-".,.:::: tIl:!: 
:=:e::!.Sure~ents and those m<lcie by an acknowledged re:-ere:.ce technology. It is to this :::ci ~::a: 
this study was designed. 

Canstr~intt: Tne ~oil type founci At SiAn 113s is sandy only: thus no compaxiscll of~T1ng 
scii types could be made. Soil moistut'e wa.'\ low at the time ofyezr wne.'1 SJ.mpling oc::urred 
(July); therefore no study of the effer.!S of $.'iil mcis.~re ':''as aue:npted. 

Project Design :tnd S~op('.: Field sC'~"ling me~~ocis have bee.'l developed and (;OIIUIl~!"C;~!~:::i 
tor the analvsis of TNT and RDX in c~n~ted soii. The ac::eoted meiliod of analysis oftnese 

., • • I 

C:lrnpounds is E? A Method 8330 (b7I.C -..viu.~ tJV de!ec:ion) (1): The field sc:e:cing rm:~hocis 
a1!ew fot', a greater' number of samoies to l:l!:~ it.~~~ at less C:l~, the:-eby yie!ding more de~zlld 
information about the e::tent of c:l~tanrination at a s;te. The efficacy of these me:'1ccis '*~ 
como4red to Method 8JJO bv me:;surimt 1Nr and RDX in the S4!"Ile sail samDies. The Str4.tt:2!c 
Di3.i"oS!i~, Inc. (SDI) field ~3.ys fot' nfr and RDX were done in a field crailer: the othe: -
~:l.ys were pe:formed in the Uliforn:a EPA F '::7irdous Ma!p_';als Ubontor"j. 

Dau QU:1lity Objectives: U.S. EAhas es-..abiished a dara quality objedve (DQO) proc~! for 
environrnen~ projec:s (2). The DQO prn~ is 3 sme.'1-step proc::ss fur es.ablisrjng proje:::
s?ecinc requirements. The DQOs for a re .. nedi~! iTtVe..<ci~tion are typlClIly based on risk.-b~~ 
con::e.'1tr:1tions. One application of the TNT and RDX in-..munoassays is the arl2.Iysis ofpot:::lda11y 
contaminated soil to determine if fiJ~her inves"ugAticn <Inri re!l1ediation is needed. E? A Region IX 
has es:3.blished Preli:ninary Re.,onedi:tion Goals (pRGs), which are. soil c.:mc!.'1tI'ations based on 
rS:1!onabie m.:crntlm e.-cposure faacrs which are ge..,e.'dlly aereed to he safe for hurnms (3). If 
level: exist :loove the PRGs, there may be enough C:lncem to war:4nt addirional inves'ig~dcn. 

2 



The PRG~ only eonside:- ciirec: human e~posures and do not include impact to groundwater or 
ecoiosid ~ce?tors. If groundwater e~posure or ecologic::ti rr:-,::pcolS an: impor~t, PRG~ 
should be refine.d as part of a site-sp~cific risk assessment. The .PROs for c:u:ymc: trnmunoa!~='y 
(EIA) tzrget compounds are listed in Tahle 1. Tne PRGs wilh a "c:l~ d~gnation are based on 10· 
6 ~c~ risk. Tne "nen PRGs ;;re ha.'\ed on a. Msafe- referent::: dose. No rC:.llatory IC:-/ds hllvc 
bee."1 set for this site. 

Table 1. EP A Region IX Preliminary Re.'!le1iation Goals (pRGs) First Hili' 1995 

Ccrnround I Residemial Soil 
I 

Indu:stricl Soii 
(mglkg) (mglkg) .-

2,4,6-Trini:rotoluenc 4X c:i 
. I 64 t:3. 

.. 

1,3,5-T rin.itrobe:12!~ne 3.3 ne.u I 34 nc 

2,4-Dini trato luene I 130 IIC I 1400 nc 

2, 6-Di:u!rotolue:lc I . 
65 r,;t I 680 Q 

.. 

m-nitrotolue."1c .\ 6S0 nc I 6800 nc 
'" 

p-nitrotolu~:le I 650 nc I 6~OO nc 

nirrobp.."l7.p.."le I 33 CJ. I 340 nc 

RDX(cojC!onite) I 4c I 17 c:;. -,._.-

• CJ. = c:;.ncer PRG 
•• nc = Non c:ma:!!" PRG 

QU!lIiry Assurance: Each!cit"Wc:.S handled in the ~nne!" presc:1oed by the rnanufa.c:urc: with 
regard to stor~e te.'"Iipe.'i3.wre. Materials that required 4° C sto~ge wc:!"c trc.nsportt:d to the fidd 
in a polys:yre.'1e foam cooler and stored in a refrig~rator at the an-site trailer. Samples we.--e 
c~l1eaeri in c~ified de:m vials and capped immediately. Afte:- subsampiing for lhcdicld analysis, 
samples were stored at 4 • until transport to the laboratori. Ficid duplic:m:s were collected to· 
asse..~ as..~ay precision. Field blanks were pro~sed daily and 8% of the sampies WI:.'"C aIlalyzed in 
duplicate for TNT. EaciI. produc: has i~ own unique qu.a1itj' assur~c: criteria. fur acc...-pcing the 
rp.sults of alihI4tlon and b~ks; these we.--e followed in all c:ISCS. 

For the Method 8330 analY$is, accurACY and precision were assessed \\lith surrogate spik::s plus 
marn::: ~ikes and marri::: ~ik~ duplh:ates.. All the analyti~ batch runs (n=i) used for the 
dete:-rnination of1NT, Th'B, RDX and other nltrG.ted aromatics had spike rec:m::iQ ranging 
from 63-106%, matrix spike recove:ies from 61-93%, and reiative pen::'1t amc..'1::1c::: betwc:::l 
matrix repiiCltes of 0.3-8.0%. Sun:cgate standard (1.3-dinitrobc.'lZene) recove=1t::s we:c from 77-
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12g% Cmean:::'92.5%) (S.D. =9 .1%). quality c~llcrol r~uiUi were within the :lc::e?~,,:ce cite .... i:a. 
The iimit ofde~ecnon (LOD) was 0.15 mg/kg furTh'"T; the: quantitation li.-nit (QL) ~ 1.0 
me~g 

Scil s:lmpling str:Hegy: Sys-ematic stlrfac::: :luil sampiin:; b~r:: on the known patte.-n of 
c:ntaminationofthe T'.l..Es!,l,.~ usd lO pro..,ide a. ran~ of expec:ed v:Uues froe: non-cietec-.able 
through the lower limits of quamii.;;'licll (about 0 . .5 mglkg) up to ;t high r:mge or con~tion 
(> ! 0000 mglkg). The choic:: of soil sampiing {oations w!.: based on the 1992 sumc:: soil 
sarnplini for explosive compound:; in the Th"T L~dling Beds Ai~ (11.B) and surrounding :or~ 
(Flg:Jre 1) .. Surface soH sampiQ W~':: coile-::ed in the fir3t six inc:.~e: (6") of the surf:;C!! using 
cisposable wooden tongue dt:pr~~ot:i. A~pro;cimateJy fol.)' field snmpies were c:!lec:ed in the 
southeast Quadrc.nt of TNT L:::lching Bed #2 (labdd 'T' in Figure 1), forty :ldciitiorui s=.mpies 
were coUec:ed outside and norJ1~L of the leacrun2 bed in the arc::.s de5ned ~ Th'1' -31-S5, 
TNT-IO-SS.!NT-19-SS, a:ld Th"T-20-SS and tw~ty sample: wC."'e eoilec:ea outside .nd 
southaSt of the J.!..3 in Th'T -lZ-SS, Th'1' -22-SS, and Th-r -23-S.$. All s:omples were p14ced into 
c!Qn 16 o~ jars, sti~Tc:d to homo;e.1ize, and c::.pped i:r.me~li:lte!y. Sa.'npie ~.::: ~ 300ut 100 g. 
·.A:.: .... coUc:::ion a.U soil .s;m;.,i~ we:-e orc':l!r:t to the field .. ~ier on site ror sucs--..molir.l! and 
e~==:Jtion· of the ficici-spe:::£c analysis. Fo; anulysi:o, ~.lbs:un?les were wi:hdr:own fro; the s4!!lp!e 
c::mainers using cii:lpcsabie wcccie~ tengo.!!! (!~?rC3S0f3 and we:ghed or m~..s..u-ed vc!ume::ic::tlly 
ac::orciing to the assay manu&c:ur~s c:;-e:::ioIl5. 

Nim::~y nine (99) soil s-amples we.:-e collect::::, ten of these ~::n?IC3 were ficid dupIiCltes. Our d:l!:' 
an~iysi~ i:) based on the e:gnty nine (89) unique ~mplC3 (onc of e:icn ficid dupIic::e w~ o.mdcmly 
l1iscaxdd fiom data analysis). ~:?LC r:sults of the 89 ~rnplcs indie:ue tha.t forty. :hree (43) 
,omained no d:::::::abic c:::nc::1~ticn ofTh-r ~1J; c:ght (8) 3am?1~ h:d deteC"-=.bie :;..-ncunts 
c{TNT but we:-:: below the QL; twe.-:ry-!eve~ ~tnplcs had [Th-r]=1·48 ms/kg; me eieven 
:~?l~ hz-a (Th'1'J>48 rnglke' 

. C \) ~::c.~ ... <;_~-; )::.n:' J 
Ail participating manun~:lr:.""S (St.-ate;ic Diagno.sric:s, Inc.[SDI], Idc!ck, Inc., J-..mlipor~ Corp. 
and Ohmicron Corp.) provided materi<lls ne::::sary to use the:: rc:pcc:ive !cit:; ~c::ording to the~r 
ciil"'!c:iolls· and r:MJ.. pe .... sonnel <2r.'id out the analyse::. SDl's £icid alla.lvsi~ WAS performed in· 0-

l.r.i~~QQtf.l~ Eatfl the Ide::k and Miilipore produc--..s -ar; laboratory mic:otitc: pl .. te ::S:l.y~ 
and were comple:::d in our laboratory 'Within twelve ciays of sou colle:::ion. Subsequently, 
Miiiipure tlevduped a. Licid ponable tube assay and this was evaluated with the same scil ~ples 
in the laboratory. Ohmicren's magnetic particle-based tube: ~ay w~ evaluated in l:lnu:uy, 1995, 
using the seil samples which had be::: store:: a.t 4°. All the prcduC'".s have provisions for :1Il:l1v=nlZ 
hc:avily contaminated sDcclme.'ls bv ciiiunm::: the.soil ex-w-ac: with the ~t3C"'jen sclve.'lt. All dst:a 
we:e colle::ted as des~oea 1:1 to'le JJOn lDSL~C:I0ns and only cillutler.s made Ilc::ording to these 
dile:.:tlOns were aLLempled. The goal was to use: c:.:lc:.~ kit wit.:..in the parame:e.""3 ofu:;Olge :pee:ned 
by the product and to c.Jmpare the kit with the Me!hod 8330 v:lucz. 

SpedDC data oojc:::tives for cch k.il. al~ d~cribed bdcw. 
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. SDr: The DTcch'M TNT and RDX kits have auamitalion r.uI~:::S of 0.5-5.0 m£lklZ and 0.5-6.0 . ... - -
mgfkg, respeciv~jy. using undiiuted t:;mac:.s. The undilutc-J auacr wa.s analyz-:d and the TNT 
results groupP.d a.<; <0 . .:5 mg/kg. 0.5·1.5. IJ-J.O. 3.0-4.0. 4.0-5.0, and >5.0 mglkg. RDX r::ults 
were grollperl similariy as <0 . .5 mg/kg. O.5-U. 1.5-1 . .3.2.5-4.5, 4.G-6.0, and >~.O mg.'Kg. Aftc::
c~mpleting this preliminary analysis. extraC.5 from the high t;OI1l:::mration group we:"e diiutcd a. .. d 
re:malyzcd. The above categories were multiplied by the diluliun factor so that sampl~ in highe:

_ conc!'.nrrarinn ranges CDuld be dete~ined. 

Miiiipore: The EnvirogarcfM'4 TNT Plate Kit is a quantitativI:: laboratory test for the dc::::::ion of 
TNT residues in water or soil. Two grams of soil are ~uat.:ted with g m1 of metilanol and this 
ex.rae is further diiuted (l: 100) wiLh de!cnized wart:!". TIlis dilun:ci (500X) methanol soil cxtl":!ct 
is ir:cubated in parallel with a neg!tive cantrol and thr~:: ~iiJ!"arol"s (0.5,5.0 and 50 ppb) to 
measure soil concentrations of about 0.5·15 mglkg .. Tht: TNT Tube Iqt is designed for quaiitatiYc 
or se:ni-quantitative:'an~lysis yielding dara as <0.2 mglkg, values be!we~n 0.1-1.0 mg/kg. 2·15 
mg/kg and ~ l5 m~/kg using an ace!One exlrac of the soil sample. Eoth ofLhesc ana!~e! wc:c 
done on S"llbsamples taken from the original sampie vial UPQ!I comp!::ion of the fidd pnl:.!c of the 
s,u:::y. To obtain values or r..nges gn::m:: thal,! thu!it: dc:scribd a.bovcl dilutioI13 ofthc: ori;inal 
~rlAc:s wen~ madc using mc::tm:.nol ior the )JiaLe kil and ac::on:: for the rube kit. 

Id::tt:.:k: The: Id::t::k."'" TNT Laool"<iCol"), immunoassay Kit is designd for the qU2!.ntit:!.tivc !naiysis 
cfTIfT in soil. It yi:!ds ..... cilu~ rUt sampks conrailling 0.25 mg/kg to 10,000 mg/kg ThT Scii is 
rr:~ured volume~ric~!ly (-4.2 g) in a soil C:.JlIC"':WI aml t;;.traeec ..,,,.ith 21 m! of ac::one (1:5 
dilution). This e."mact is ciiuted 1:1000 and uSl::d for th:: immunoassay to yi:::ld values be:we:: 
0.15-500 mglkg. A subsc:::;ue!lt aql.!~::Jus aiiuuan (1:100) bi made to quantitate high level sample: 
with a quantitation range of 50-10.000 mglkg. This analysis w-~ done on a subsamplc take:. from 
the originai sample viai upon compldon of the field phase ufthe study. nigher dilution of the 
original ace~o'ne e;::lrac: was pe:formed to quantitate sampi!::l ctmLaiIling >10,000 mglkg. 

Ohmic.on:'Tm: Ohmic-on RaPID As::.ayc i~ dcsigIlc::.i for the quantitative analysis of TNT in soil. 
IL yield::; vaIu~ [QI S"ciInplc:s comaiuilll!, 0.15 109/kg to 5 mg/kg TNT. Soil is mea...~rd 
vdumetricaily (= 12 g) or gr~virnetrit;aily (lOg) in a. .soil coIle.;tor and c:mac:ed with 20 ml of eo 
proprietary me:hanoiic extrac:ion solution. Tnis o:trac: is fiile: cd and diluted 1 :500 (50 ~l into 
25 ml) and used far the immunoassay to yie:d values betwt:::n 0.25-5 mglkg. Additional serial 
1: 10 dilutions are made to quantitate high level samples up to 50,000 mglkg. Tnis analysis was 
done on a subsample take., from the original sample vial upon compic::ion of lht: field phase of the 
s.udy. 

Results: Table 2 reports the ov~l results of the Ei.A.s as wen a:: the SW-846 Me:nod 8330 
results (rej)or.ing Th"T. 1.3 • .5-~nnitjobe!l.Ze:lc (TNB) and RDX o11ly}. 
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SI.A.Du.l-4.DOC 

Taule 2. Sumrn:.ry of TNT :r.d RDX Resdts :n mglkg 
-::. -:-'€.l:.1.. \ 

SANfFLE I SOl I MFP I MFT I 
IDE I OHM I f'iNi] (TNT} [TNT) [iNT( f'iNi1 

1 I ..;0.5/ <o,~sl I '-0.251 <0.251 

'2 I <0.51 <O.2!i I .:o.zl <C.1S1 

/ <0.51 <~.:Z51 
, 

<0.251 <0.2:1 . <O.2! 
.4 0.5-1.: I '-0.251 .:0.21 <0.151 <C.25 I 
~. 

...:0.:1 <0.:251 -cO.: 1 <0.251 <0.25 ! 5 

I 0.5-1.51 <0.251 .:0.21 
, 

<0.25/ 6 <0 ..,::::' 

7 I <0.51 ,. <0.25 ! <0.21 <o~;1 ~O.251 
8 I <Q.5 I c.::;.!.! <o.2l <0.251 <02:1 
9 I <o.s! <0 "~f .-- -::0.21 <0.251 <0.:251 .. 
10 I <0.5/ .:02=1 ... o.:zj <0.251 <0251 
11 I <c.sl <0.2sl <0.2! <Q25 1 <0,2= I 
12 I <0.51 o . .l.11 <02! <!l.'-sl <:::2:! 
• J I <0.5! <0.251 <0':: ! ~o2:1 <0.15 I , .. 

I 
.... 

~;sl • or; ,0.251 <0.2! .... 0.151 <" ~'" ,- "--I 
16 ! 0.5-i.51 0.:381 O.2i" <0.251 .:0.15 I 
17 I <0.:1 <~.25 ! , 

<0.2: I <0.251 <D.2 j 
19 1 0.5-1.51 <0.:25 I <0.21 <0251 <0 "51 
20 I <a.sl .~~~~ 1- ._.-

<0.21 <o.~=l 0.41 
21 I <~ c t 

1 <0.25\ .;O.2~( ··1 
22 I <0.51 0.491 I 

, 
00471 1.Q"l1 

-~ J:._ -- I <0.51 0,491 I 0046'1 <'-' ,,:c l 
.... _-! 

2d. I 0.:-1.51 1.511 I :2.'~ I 1.0:: i 
2: 1 <0.:/ 2.51 I I U!l 0.=51 
2E I <0.51 1.2'-1 I 2 . .l.~1 1.6:1 
2S I o.s-~.51 1.6:21 I 2.90/ - ·-1 "-..: I 

2e I .:0.51 0.611 02-2.01 1.511 1.::::1 
30 I 0.5·,.51 3.241 

, 
4.4:31 1.::0 I -. I <0.51 0.751 I <0251 .), • -:t-I &.-1 

~2 1 0.$-1.51 ,.621 ! 1.~1 :!.7s\ 
~:; 1 0.5-1.51 1.53j I 1.-191 UlS! 
34- I a.S-D/ 5.261 I -: ""'1 :.41 - -
~6 I <o.sl 291 I I usl 4.:51 
:i I 2.0-l..0 I ~:;.~ 1 I 12.sal 1~.3 ( 

Mar::' 24, 1995 

lA3 
153:30 I a:;:30 I SOl I 6330 

I fiNTJ [iNS] [ROX} [RDX] 

<0.151 <0.101 <~.:! <C.iil 

<0.151 ~.1ol <0.51 <0.17 

..;0.151 <0.101 <0.51 ~O.H 

<0.151 <0.101 <0.;1 <0.17j 

<0.15 I <0.101 o ":-1 ~ 1 .- .... <::u71 

-::0.1:\ <0.10 I <0.51 <o.HI 

..:o.~:! :,0.1 0 1 -:0.: I <0.171 -
<0.151 <0.101 ... t: • -I 

<0.1.1/ \,I .... -t.:: 

<0.151 <0.101 <0.51 <O.i7 

.-:0.15 I <0.101 <~.=I <o.~71 

..;" '451 'Woo. , <0.101 0.:-1.:1 .(0. ~7 

<0.1:1 <0.10', C ~ • -I .• - \.:i ,:C.H 

<!l.151 <0.101 <" "I ..... <" --J \"I.!J 

-:0.1: I .,0.101 <0.5: <C.17j 

<O,Cj <0.10 , .. ro " I <C.~7 f .,- .""'--
<o.iol ...:c.st <0.~71 <0.1=1 

<:l.15' <O.i0! <0.51 <'" .-.... Ii 

<:c.1sl <0.101 <c.sl <0.17 ( 

<~:l.1S ! <0.101 -:0.5 I " .-! < ..... J I . , 
<~.101 .:0.:: I <0.171 <C.ISI 

<c.1:i «1.10 I <U.:; <Ooli 

<0.151 .:~.101 a.f-1.51 <0.171 

";c.15i <0.101 <O.Si <O.1i I 
<0.151 ~o.1ol <0.51 " '-1 <",.~, . 
<0.151 <0.101 <0.51 <C.1iJ 

<0.151 <0.101 <0.51 <0.171 

0·" "I eel • I"/~._ .. <0.101 • - "l 01 ~.: .. -. 0.17-0.9.91 

<O.1~ I <0.101 <c.sl <C.~it 

<0.151 <0.10 I a.s-1.!;! ...:0.171 

<0.151 <0.10 I <0.51 <0.171 

o 1r "I ce I • .,J--""' .. __ ·<o.1oi ~O.SI 0.17-0.99 I 
<O.1!t <0.101 ..co.51 ro 4-1 <-.. ~, 

c.~s-Q.sEI 0.1-0.:91 1 or;.-: a 1 .- - . 102 I 



SlA.D61-4.DOC March 24, 1995 • 
Table 2. Summary of TNT and RDX Results in mglkg 

~""i.C\4 
. 

1.._~'6 ~i~_ ""D-r~ L~~ 

SOl M .... c MFT IDE OHM 8330 I 8330 SOl 8::::0 /""" 

S.:\:vt!=l:: JiliT1 [TNTJ fTNij rmiJ [!Nil [Tt-l"D [iNE1 (RO;q [RDXj 

. 38 I <o.sl 0.60 :3.6:21 :3.0 I <0.15 <0.10 <0.51 <Q.17 

39 1 <0.5 2.831 <0.25 3.20 <0.15 <0.10 C t:_~ c:: 1 .- .- <0.17 

40 I <O.S 0.76 '1.05 ! 2.47 <0.15 <0.10 <0.: <~:t 1 i 

42 , .5-3.0 i.e:; \ 4 . .95 13.1 0.15-0 . .99 <0.10 <0.5 3.e 

43 <0.5 1.75 1.421 4.55 <0.15 <O.iO <0.5 <O"~ i 
44 1 0.5-1.51 0.881 0.64 1.:33 0.15-0.99 <0.10 <0.5 <O.H 

45 0.5-1.5 : c.n I 1.011 0.72\ <0.15 <0.101 <0.5 <'" .. ~ oJ.il 

46 I 0.5-1.5 1.39 2.13 1.11 <0.15 <0.10 1.5-3.0 
I 

<0.;/ 
J- 0.5-1.5 - c:;- 2-15 0.59 3.32 1.3 <0.10 <f'I =1 <O.ii ~/ / .-: .... -
48 ! <0.5 i "1 <0.25 1.40 <0.'5 <0.10 I 0.5-' .5 <0 • 7' .' \ 

50 <0.5 1.94 4.50 2.21 <0.15 <0.10 0.:-1.:: <0.17 

S~ 0.5-1.5 3.42 3.40 2.66 <0.1: <0.'101 <0.5 <0.17 

52 5-15 23.12 •• c; I 12Ail 28.7 1.4 7.9 I 0.5-1.5 O.H. ,::,-,- . 

53 40-50 '.c:;- 20-1·50 ":10 co 52 :;'5 ·c 50-~=ol 10 I 1_0 .... -.-- 1:. • 

54 0.5-1.5 ~.S5 7.02 4.16 <0.1': <0.10 ~.O-4.5 <0.171 

I 0.15-0.991 
, 

~~ 0.5-1.5 ::.83 2.01 2.40 <0.10 ~.O-4 .. 5 <1'1.- ! .... 1 I . 

IS5 1'.5 5.12 I 1.52 2..50 0.15-0.991 <0.10 <0.51 <0.17: 
!S3 ~0-4.0 7.54 :3.sa a!.i~ 0.15-0.99 <0.10 <0.: <0.17' 

S9 I 0.5-1.51 4.30 2.1:3 ~.84 <0.15 <0.10 <0.5 <" ~-". I I 

60 1:-30 5:.4 15 9.37 242 22 2.1 1.5-:3.0 ~ . : 
1.1 

61 0.5-1.5 6.29 3.' 1 ::i.84 <0.15 <0.15 0.5-1.5 <0.17 

62 ~o 21.0:3 114 83 I 2.1 130 150-::00 290 
6:: 5-15 22.87 2-15 13.01 1.83 2.0 4.8 1~-30 ~e . 
64 400-500 713 200-20001 :348 ::38 ::60 21 1.5-3.0 4.8 

65 4000-5000 8620 I 6900 3170 6300 120 1.:-3.0 0.17-0.9: 

66 15000 85S0 4090 2QEO 4000 I 120 3.0-4.5 12 

~ I 5-15 IE.52 2-151 11.67 8.0 2.5 2.5 0.5-1.S 2...5 
':::: 400-500 -,.::'" t.",,::; 200-1500 1390 313 4S0 74 50-1:Q 140 

70 15-301 I 0.5-1.51 
, 

7.S 23.3$ 2323 12.1 4.2 1i 
il 5-151 7.52 2-15 7?1 I 4.4 I 2.5 I 1.5-3.0 

~ .... 
1.0 . , -.--.. IL I 40 31.72 is 139 iO' 5~1 150 150-300 

iJ. 1 5 14.19 2-15 16.84 7.9 I i.E 4.5 >€a-

25 I 4-301 18.86 _2-151 7.14 11.2 .,-_..k _9.~ 3_0~::1 E3 
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. 

• -v~<.rt l.PrO '-ft8 u,i:Ci-+ LIt~ 

S;"MF~ I SOl 
I 

MFP I MPT I IDE 
I 

OHM I 8:330 

I 
8330 I SOl 

I 
a330 I [TNij [TNij fTNi1 {TNTJ [iNT1 fTNTJ [iNS} [RO;q [RDXJ 

76 1 5-1 sl ~o.441 2-151 8.821 10.0 I 1.7 I • 0: 1 I •• 
• ,. .. 0 I I.:l-~. 2.4 I 

1 5-151 6.921 2-151 15.381 iO.21 2.2 I --I 1 ,. - 0 I 6.~ 
I 

77 , .c -..:;-0. ! 
7S I 300-1001 1.44 I 150/ 264 I 209 I 180 I 0:- I :>eo" 1 73 I I 

-0 ,- I 5-151 11.41 , 2-151 17.12! 20.61 3.1 I c:-I 15-::;0 I ',A I 100.0 I 

! 5-~51 2-~51 ,1.291 2~.91 I 2.1 I 0.5-1.51 
I 

so - 001 2.8 2.1 ; , ._- I 

I 5-151 14.701 I 22.74! 2.t.9 , I I 
. 

-~ 12 - 0 ' :; I 2A 
. 

81 ~.- ~. ~.- I 

82 i ." "01 1~-~ 19.391 2-1Sr 26.S I 20.8 , - ., I " - .. 0 I 2 
, 

- I I I .... "'" ~- -.. ..- _. i 

a3 I 40-:01 I j 60.S , SO I <0.1sl 100 I >€O-i 94 i 
1e.15 f 1 

I 1=-30 I I 2-151 1 I 3.8 I SA t >c-l -- , 
8J. 28.S 135 61 I ~.:. 

8E I 15-30 I 26.8 I I 96.4 I 2:3.~ I ':t .. •. C I 21 I -0 '-1 .; .....,.:;, ~4 
i 
i 

I 5-151 12.551 2-~51 I 39.31 I - I 

SO-150! ! 8i 0:- - 2.5 I ~SU ~ _= .. 1 U. , 

sa I 5-151 :.Sol ! 13.0 I 9.31 ~.2 r .. - I 
' '" - .. - . C '::-1 :: I .- .- 1.2 

S9 I· 1S0-3001 1'0 I 20-~SO i 2<::~ I 165 I 78 I "~ I <~.5 f O.1i-C.SS -- I. 

SO 1 4-5/ ~E=ci I I 28900 I 34800 I 13000 1 250 I <0.:1 <A':: 
I ,-

.~: 
1 .1,0-50 I 42.301 I 113 I 51 I 36 1 28 I <0.:1 <2.: I 

I , SCOO-3QOOO I 1 ~700 I I 6380 I 23200 I 11000 I I <0.51 <"':: _oJ 4 ... ' { -- I-

S4 I 500-1500 I 88.S ! 20- ~ 5a I 165 I 162 1 a8 I E~ I <'" :: i <S.C .... -
S5 I 31 :> 2<: I . -I I 610 1 69 I 9.6 I .. - , L.: <0.51 <0.17 

SS I 1,0000-:0000 I 17900 I I 320 I 32000 I 1:000 I ~~r. -- I <0.:1 <"';:: 
I-

S7 I 4000-soool 2710 I I ~S:O I 3460 I 2200 I ""-:::: I <0.51 <5.C 

58 1 15 ... 301 7.'51 1 . 22.8 I 31.3 I -::'0:: .... 1 A - I , .1 <0.:1 <0.17 

99 I 15-30/ 5.:321 2-151 14.0 I 26.0 I 604 I " - I 1.1 <0.51 <0.1:-

100 I 50-150 I ~o -•. e j 2-20 I 1""" I~ I 106 I .. ;:: 
~ . I 12 1 <0:: I ·-1 <0.1:-

. 
mI := ~rr.:tF'g;c Dia1!nosti~Jnc: DT~::~":.~ 
1iP P = Miili?ore plate assay 
MPT = Nililipore tuoe asszy 
IDE = Ide!ek, Inc. Plate assay 
OHrv1: = Ohmicron En .... 1iOrll'ne!'ltal Diagnostics, Inc. plate tes-
s 

Result was >60 mglkg using a 1: 10 diiurion of the original ~ract and <50 mgikg ~sing a 1: 1 00 dilution of 
~,e origjna! extract. 

z. 
ReSult OW'as >6 mg/kg using the original ex!rac! and <5 mglkg using a 1: 10 diiutlcn of the original ex::rac:. 

Using the prelir...inary re:nediation goals (?RGs) given in Table 1 for rei.de..'1ti::.! ar.C: indus.rial ' 

• solis, the E!A. and !-:::?LC data c::m be c:lr:lpared ~ shewn in Tc.ole 3 (for resicential a.."'lC indust..-ia! 
PRGs). 

8 
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laDle 3. Cassincarion of Scil Sarrmies bv r-:?I-C (Me~hoci 8330) ar:d SA. for Th1" 
... "~ • .:_' •• __ --- _______ • __ .. ~._. <I ... : •• -..::....... ___ • __ •••• _" ___ •• ' __ "' ____ _ 

. I<.e.side.nti::l PRG (4:3 m2/kg) 
-, 

'

I , ''-1 ,... ("--0) 
~.- _' __ e...!.~ I 

I 
I 

\, 1 ::Zesult (rr:g/kg) 

o~.s ~48 

SOl TN7 =]A 

Res:Jlt (rngikgj 

~ 
;~ ._------

i 

ri?LC (8330) 
, 
! ;:;,est:lt (:7l~r"g) 
I 
I 
! 

jl..:P! ,- (9-::-:,'1\ I'" ... ~ "'~--j 

0-48 

C-48 

MP- c:...;T=: 

F.2sult 

>43 

TNT ::iA 

(:ng/kg) 

>48 

O-!S >48 

MP~ TUSE. TNT E;"; 

Result (mg/l<g) 

j Resuit (r.;g/~g) 0-43 I 70(79%) 
l 

I 
O-!8 >48 

OHM1CRON TNT ::A 
Result (;.lc!l<a) 

" ,r-o Mi'" !y~ = .. UlllpCre 

.~ 
I Indus.rial PRG (64 rnv'k~) 

--~---.~ 

"\ ;' 
~ Hi=LC (8330) >64 
~, 

! 
I 

Res:.:!: (mgiK;) C-S4 

Res;.;it (mgil<g) 0-5-4 

76(84%) 

0-54 

S:)[ 

Result 

71 (80%) 

C-6J. 

ResiJlt 

-- '0--') li(-.;Cic 

a-54 

>64-

TNT E;.A. 

(~grKg) 

>64 I' 
TNT E;;., 

(msfl<g) I 
I 

O-S-4 :>6.4 I 
MP- ~E= TNT E:A ! 

Re~'-lit (mgikg) I 

0-54 

OHMICRON 

F.es:.!lt 

! 

:>64 

TNT =!A ,I 
(r;.C/kC1 J 

%X T;-:ree szmpies gave a result of 20-150 mg/kg. Vrhe:: suantita!e:: using 2. s~c.:1ci2IC =~,;e7 aGe 
sanek was <~8 ~dKC7 -'"'~tn' "',. .. v--~ 'Df>'we~" .!8 ~-,.: ~.! --0'11_ ... .,,..c· .~ .. or,;-': w..,'" >"::.,i w~!'k-UJ..::;- .. =, a.;.~u ....... c..-, -... -....... .o.lH .......... Ul:- f...s, c...J..l. ~ ..... _ ~ ..... .1 ~ ~ ",",. .u~ .. 5-

• 
\ 

/ 
/ 

• 

• 



• 

• 

• 

Tabies 430 as~s the d:m. in some-Nnclt diife:c."lt tc."'rn:S~ [lc=rcii.-:g to ~s;e."lSitivity" or 3.biilty to 
c:rrc::ly cl~ft pusitivl:.t~cing samples e.'ld ·spcciiici:y,· or ability to ~rredy idemirj ft::?LC 
negative-testing sampi::s based on the (e:idc::cial PRG (48 m;,'kg) C'.ltoif. rne overall 'accuracy" 
is c!e!ined as the combination of the sensitivity and spc:=.5e::y. T :ble 4b r~rds the per c!nt f2ise 
;::jsidve and negative uased on ~he !IPLC Mc::.ltod ~J30 3.S a :-efe:e."lce mc:nod. 

Tabie 4a. Accm.c:y of Soil Sample Ciassmation t.:.....mg TNT Reside."lriai PRG (48 mglkg) 

:~:'$":.==_= .. _.-,=._.-~=._--O=·l=-_--O_S~·_~:-::~::S:i~_i-=-~='t:..'j __ -"';'~II=~_S:...~-e_:::..-.n-c:-'-:V-. ---~OII·-;:';O=V:'::e!='4=il=A=C::::=:::l:'-ra-C"-y=-i'-), 
<:._ SDr 191%(10/11) 99% (iiIi8) 98%(87189) o_v 

lDETF.K I Joc;r-l 83% (6::70) I 90%(80/89) 

?va' :eLATE I 100% I 90% (is/iS) I 97% (86/89) I 
.. -+--....:---=--'-----~----; 

MPTdEE I 100%(5/5) 1100%(36136) I 100% (t.Ut.!) I 
~--------~------~~~----~--~-

01-JvaCRON I 100% I 90% (70IiS) I 91 % (&1/89) I 
T:.bte 41::, ?vf!s~.b,.ssif:C:l.tion ofTh"T ETAs Using Re5ioe:ltia! PRG and :r.::?!..C ~ R:f::::::::c: 

........- ___ ~, 0-

" 

V I 
. 

I r
O

\ 

Per C=~t P:r C.:.--:t 

(~SDLJ Faisa Positive Fcise Ne~Iive 

1 (1189) I 1 (1/89) -I -... ---.- --0':.:::"_- ----- . I -- I IDEu:l{ 10 (9/89) 0(0/89) 

l'v!?' PL~lJ:. I 3 (3/89) I 0(0/89) 

M.P Tu'"BE I o (0/4l) I 0(0/39) 
.00 '--
OHMICRON I 9 (&n9) I Q (0/39) I ---

/.,-=.~ --- --000 _ -
I SDI Th"T Fie!d Assa.y: .. 

'. 
.' . .. " 

The F!A yie!ded non-d~e::ubie r::SIl!~ «0.5 mg.1cg) with 28 of the 4~ sou:; tne:l.."'..lrec below 0.15 ) 
rng/kg by :-:::?LC. Therefore the EIA ctlITC".:tiy prdic:d n~tive r=\!i~ 65% ofma time on ~ 
absolute scale., te. without regard t.o spe::ffid lc:vds or c::;toc.. Of the r=ai.-ung 15 "de31l" soils 
the EI.A.. yielded a f!SUft of 0.5-1.5 mg.'1cg for 14 S'.;mpics (~3%). In ~r....r.:ar"j, the EA g:ave // 
~~ of ~ 1.5 mglkg for 98% of the soiIs'jucig:d "noI1-d~" by r:?I..C. __ / 

-------------. -----
IDE"P='K TNT L:1boratory Place .Assay: 
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The EIA yielded no results of 0-48 mglkg that had (1N11:>48 mglkg by HPLC but 9 samples • 
(1 C%) were classified by EIA as >48 mgflCg that }O:?LC classified as <48 mglkg. These 9 samples 
had (Th1] ranges from below detection to 36 mglkg (Table 5). The 1,3,5-trinitrobenzene (11'\13) 
concentration was between 2.5-150 fur these same samples. Tne Ide!ek produc: literature reports 
47% cross-reaaivity ~th TNB and the PRG for TNB in residential soil is 3.3 mglkg. A.s a result, 
the assay re?OClS nfalse positives" for Th'1' but is able to classifY soils at the remediation level for 
TNB in all but ~:me of these cases. 

Table 5. Mlsdassified Soil Samples oj' Ide!ek and Ohrnicron ErA vs.:r-:?LC Method 8330 

S:lmple HPLC HPLC Idetek Ohm 
[TNT] [TNBl {TNT] [TNT] 

62 I 2.1 I 130 I ·114 I 83 

72 I 5.1 I 150 I 139 I 101 

83 I <0.15 I 100 I 60 I 90 

84 I 3.8 I 64 I 136 I 61 

86 I 3.6 I 22 I 96 I 23 

87 I 2.6 I -, 
1- I 56 I -0 ')J 

92 I 36 I 28 I 113 I 91 I 
95 I 9.6 I 2.5 I 610 , 69 

100 26 12 112 106 

t.iILLIPORE TNT Laboratory Plate ~say: 

Using residential PRGs, the Millipore quantitative plate EIA showed agreement vtith HPLC for 
97% (86/89) of the samplcs. Two of the three misdassifications where:n.E!A and E?LC 
ciisagre=d at the 48 m¢g level had [TNT}tEPr..c=50 and 55 mglkg, respec:ively. Thus the EIA.. Vr"aS 

within 4% and 15% of the cutoffleveI . although it overestimated the HPLC result by about 100%. 

MILLIPORE TNT Field Tube Assay: 
-. 

• 

To conform to the PRG evaluation guidelines. it was necessary to make quantitative estimates for 
thr~ soil samples (#s 53, 89, and 94). The data indicated a Th'T concentration ofbetween 20 
and 150 my"kg so the absorbance values of the ~..ancia.rds were used to ma.1{e a calibration c~rvi 
and the absorbances ofthese.samoles used to cietermineci ac:..~al v-;;.iues inS!e:Hi of the ranri:e 20-
150 mglkg. This analysis re-~[ted in all three sarnpies agr~ng 'With the F-'::::?LC da~a with-regard 
PRG C:.ltoff levels. • 

11 



• Of-:MiCRON Th"T Tube Assay: 

• 

• 

A.s shown in Table 3, there were eight misdassifications (all false positives) at the reside."1tial PRG 
(48 mglkg). Similar to the Ide!.ek prcduc: seven of ~hese soil samples had high 1.3 ,5-
trini!robenz:~e levels )Table 5) to which this assay is very sensitive. 

-----.-
SDI RDX Field .t.,.sszy: The residential PRG for RDX in soil is 4 mglkg and for industrial soil is 11f
~ - --

. 1 i mglkg. Tn~s, we categorized the data as above using the residentialleve! and also found very 
/ little difference by analyzing the data for industrial PRGs (Table 5). 

Table 6a. Classification ofHPLC Method 8330 and ErA for RDX Using PRGs 

Residentbll PRG (4 

C (8330) >4 

It (mg/kg) 0-4 73(82%) 

0-4 

SDr 

HPLC (8330) >17 

Result (mg/kg) 0·1 i 
I...--.-;..-....:....~ 

>4 

RDXEIA 

Table 60. Accuracy of Soil Sarnpie Clasi.ncatlon using RDX PRG 

I Sensitivity I Specificity 

Residential PRG (4 mg./kg) I 81%(13116) I 100% (7JnJ) 

Industrial PRG (17 mglkg) ! 92% (11/12) I 99% (i6n7) 

RDXEL!. 
R 

I Overall ACC'.Jracy 

I 97% (86/89) 

I 98% (87/89) 

Two sampies (#5 66 and 70) were false!y negative by EIA giving values of3-4.5 and 0.5-1.S, 
respe::iveiy, while the I--J?LC results were 12 and 7.8 mg/kg, respectively. This yields a ~;.../ 

,--n~ative rate of2%. . -: . _ .... - - - .. --- ......... _" ... ____ 
~. ':,-.. ..:..=:...-.-,_ .. _----- .---~-.-- - ~------
Precision Determination: Soil sample duplicates 'were conected in the field by one of.the field 
personnel in a manner blind to the othe:- callec:or. These samples were used to estimate the 
precision cfthe different anaiyses. The results are summarized in Table 7. Tne HPLC rCS'..llts are 
ail within acceptance c:"ite....za (::35% relative perc:''lt differenc:) e."c:pt fot" the #85/#87 pair. Tm.: 
gives an overall acc:ptanc: rate of 90010. The SDr field assay de:nonsc.rates re~onably close 
agree.:ne.'1t except #6il#69 with values of 1500-3000 and 400-500, respec:iyely, stilI giving an 
cve.--all acc:ptanc: rate of90%. The rcsr..ofthe SDr INI data is eithe: in the same catel!or.; 0 

• e adjoinim:~ C4te2or _ 'ilipore plate ~a ruDe assays smulariy meet the 35% RPD ex~?t for 
one pair, in ~his case #85/#87 for the plate assay (acceptance rate=90%). The Icie~ck ETA fails to 
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mee~ the 35% RPD criterion with four of the Len dupiicate pairs (acceptance rate-40%). The • 
OhmicronEIA fails to meet the 35% Rl'D c:iterion for four ofIline duplicate pairs (44%). Tn: 
tenth pair (which wzs ex::uded from this analysis) includes sample 85 which was never aC=:.lra!eiy 
cie!e:mir:d; giving a rugh out of r..nge result with a 1: 100 diiution and a low out of range result 
with a 1: 1000 dilution. 

Finally, the SDr RDX data for both ~:?LC and EIA both have 100% acceptance based on the 
35% RPD reouireme."1t. . 
Table i. Res..Ilts from Field Dupiie!! Soil Samples 

..... ~Q, -:i"'t"~Ct~ "PI (/ 1!",,~\7 

DupiiC3!! riFLe SOl I MP FLArE MF TUSE IOEreK I'OH~~;ONI SOl I 1..::::1 C 'u _ 

£air ["iNTI rlNi1 rTNT1 rTNTi rTNl1 180;::1 IROXl 

13 <0.i5 <0.:1 <025 <0.2 <02: <0.251 <1"1 : .... -
14 <0.15 <0.5 <0.25 <0.2 <0.25 <0.25 I <0.5 

13 <C.15 <0.:/ 0.28 <0.2 <0.25 <0.25 <O.~ 

'0 t. <0.15 0.5-1.51 <0.251 <D2 <0.2: <025 <0.5 

Z7 <0.15 <"'"' :: ..... 0.:0 0.2-2! 1.i8 ! 0.41 Q - • - I .:- t.: I . 
-0 '-- <0.15 <0.: 0.61 I 0.2-21 1.51 I 1.32 <0.5 

.!.1 I <0.15 0.5-1.5 
. 

I 2.011 . ~~ 2.98 <0.: l .. w_ 

4:3 <0.15 <1'\ :: ~.i9 1.'21 4 .. :: <'"' ~ .... -, ...... 
49 <0,15 0.S-1.5 5.0S 2.89 2.26 <~ ~ ..... 
:1 <0.15 0.5-1·.51 ~.42 3.4 2.66! <0.: 

57 <0.15 0.5-i.5l :::.46 4.05t 2.4 0.:-1.5 
::~ 
-:: <0.15 O.5-L5 4.~0 2.1~ 3.8t. <O.S 

67 530 1500-3000 coo' 200-1500 416 360 SU-~50 
~.., 

0= 460 400-500 is; 200-1500 1390 313 50-1:0 

73 1.9 5-1: 15.33 2-15 18-'1 7.3 45~al 
i5 I 2.2 4-30 18.86 2-15 7.14 112 30-4.5 

as' 36 13-30 372 2-15 119 50-667 50-150 

87 2.6 5-1: 12.66 1S 55.7 ::g.:3 50-150 

S1 11000 15000-30000 9490 4ESO 17900 <0.5 
e-_oJ 11000 15000-30000 11700 6380 23200 <0.: 

" S:l':lple &5 has possicic tc...-yl andie. nicrcooz.:::c: (~ m..-y llC:Ol!.'lt for the high values obs:::-vci). 

Quantitative Comparison orEl~s with Method 8330: The SDr and f..-fillicore tube kits are 
designed for semi-quantitative analysis, but the tvfiIIipore and Ide!ek plate Jci~ and the Ohmic-on 

<O.1i 

<0.17 

<::Ui 

<:.H 

<C .. 1 i 

<0.1 i 

<l.1 

<" .... 
<0 .. 17 

<O.~' 

<0.1' 

<0.17 

i:u 
140 

--
E3 

150 

150 

<4'::; 'w 
< ... ,:: 
I. 

tube kit are quantitative analysis teals. Tnerefore, these ELA.. res-ults wee evaluated an this basi$. • 
Aciciitior.ally, far the SDr se:ni-quamitarive kits, conC!!ntration ranges were also convened to 
cominucus vaiues for comparison ...... -irn Metilod 8330 HPLC data. Results below the 1-:?LC 
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• 

• 

• 

quancication limit were excluded from rc:gres:;ion analysis sine:: the detection limits for the 
different methods wee diffe:-em anci inducing me.'i1 wouid bias .the regression.. Tne quantitative 
analysis of these soils for nrr by both ErA and HPLC covered the range from below detec:ion to 
18,000 mglkg. This large range in results compiicates the comparison of the two methods. A 
simpie linear correlation is dominated by the large values. Conversely, a comparison oflog
tiJnsformed data emchasizes the low values. Fialres 2-6 show the individual W_ produ~~ . -
results yersJ.lS Method 8330 results plotted on a log-log scz1e, sinc~ ri-.Js includes more 
concentration regions of in teres:. 

Categorizing the data by order of magnitude de:';1onstrates that all the EI.A...s reasonably agree with 
each other and that HPLC gives many more results below 1 mg/kg. (Table 8). 

Ta.ble 8. Classification ofTh1' Results by Frequency within Categories 

Method 
.1 

I < 1 /1-1 a 110-100 1100-1000 I 1000-10000 I :>10000 I I Total 
mgiicg mg/Kg m;/kg rngfkg msiicg mg/kg 

H::~r- I I 51 I 23 1 6 I ~ I :: I ! I as It _-" 
. ..: 

501 I I -j:t .t._ I .... 10 
~ ... I 24 I· 5 I 3 I 3 I I as 

IOETEK I I 25 I -c '-- I 18 I n I 5 I 1 I I 89 

MP PLA.i'E I I 2i I 29 I 22 I 5 I :: . I - I I as 
OHMICRON I I 23 I 31 I 22 I 7 I :3 I :3 I I a9 

Comments: 

The field assays ·gene.rate a sig.iliicanc ~mount of trash, as well as ac:tone or methEnol solvent 
wasre, which must be s!oreci, tr.msoor1ed, and disposed of as i~itable waste. . . -
The operators of the assays in this were experiencd chemists, but inexperienc:!ci personnel could 
use the ETAs with training and field experience. Re::;uired training shouid be induded as part of 
the lTIa."1ufacturer's documentation. 

Conclusions: 

Se~i-<Tuamitatjve scree!lin~ . 

.AJI of the EIA.s produced less than 5% false negatives at the residential PRGs. The false positives 
were 0-10% Tnus the ErAs all' have the potential to aCOJrately scre~n soil s~rnp!es for 
contamination at risk-based levels . 

Quanrirative Analvsis 

Seve:al of the assays had significant positive bias compared v.ith HPLC results below 1 ppm. 
This positive bias may re5"..lit from ime!'ltionally adjusting the cali'oraIors to reduc: the number of 
false negatives or it could arise frem cros:s-re::.cting compounds in the samples or a combination of 
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the above. Measure.rnent near the de!e:!ion limit. is often problematic, ana the HPLC res-..;lts • 
bdow the quantitation lin-oil of 1 ppm should be considered approximate. IfDQOs for a project 
require aC::!lrate mea..~re .. ne.'lt beiow 1 ppm, spiked or re£e:-e."lce sampies with conce:1trations near 

the de!edon limit should be used as part of quaiity controL 

Above 1 ppm, the correiaticn be."W~'1 the El~ and r:FLC was gene.'"ally good. 

References: 

1. U.S. EPA Office of Solid Was!e, Test Methods jar Evaluating Solid Wcste, SW-846, 

Third Edition, Update II, 1994. 

2. U. S. E? A Quality AsSUI"al'c: Manageme:ot S tan. interim Final Guiac!nc!t jer P fanning for 
Date. Collection i11 Support oj Environmental Decision Making Using the Data Quality 

Objectives Prcc/!$S, EPA QAlG-4, Washington, DC, 1993. . 

.). U.S. E.? A R~gicn IX, "Region IX Preliminary Remeciiaticn Goals (F~Gs) Fir~ Half 
1995," Memo from Sta.'lfcrd J. Smucke:, Regional To;Ocoicgist, February 1, 1995. 
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Tne autheir.; grate.;ully aknowledge the assi,.."",,,,, ""d coop.,.-..rion of",>. Sierra Army Depet • 
E:wircnme. .. tai O,ffice for providing ac:ess to the site, Montgomery Watson a:1d Strategic 
Diagnostics, Inc. for sharing thf!ir site cnarac:e:1ZQ.!ion da~a, and Fzciing Lawson .A...ssociates fer 
allowing us to ,use their on-site tr-ailer. The invaluabie ass;s--a.nc: oft.'e :i.nalytic:ll Se;'v'ic~ 
Sec:ian cfthe Hazardous Materials Laboratory for the Method 8330 analysis 1S much appre~iated . 
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FIGURE 1. MAP OF THE SIERRA ARMY DEPOT TNT LEACHING BEDS 
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r I~URE 2* REGRESSION ANAL YSJS OF EJA vs. METHOD 8330 (HPLC) FOR TNT 
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Minnesota Pollution Control Agency 

April 4, 1996 

Mr. Michael R. Fix 
Commander's Representative 
Department of the Anny 
Twin Cities Anny Ammunition Plant 
New Brighton, Minnesota 55112-5700 

RE: Addendum No.7 and Draft Property Deed Notice Approval 
TCAAP Site F Closure Plan 

Dear Mr. Fix: 

The Minnesota Pollution Conttol Agency (MPCA) staff of the Hazardous Waste Regulatory 
Compliance Section Permit and Review Unit has reviewed your February 29, 1996, revised 
Addendum No.7 to the Twin City Anny Ammunition Plant (TCAAP) Site F Closure Plan. 
Thank you for incorporating previous MPCA staff recommendations into this version which 
includes Ordnance Quantification, Explosive Testing, and a proposed Property Deed Notice. 
Upon review of this submittal, we approve of Addendum No.7 with the following 
understandings and modifications: 

II. RISK-BASED CLEANUP LEVELS 

page 1. Approval of the proposed human health risk-based cleanup goals for Antimony (6), 
Copper (840), and Mercury (6) ug/g respectively, will be contingent upon evaluation of gathered 
residual site concentrations for explosive compounds as outlined in the Addendum. Once Site F 
explosive data is available, MPCA staff will evaluate the proposed metal cleanup goals 
considering combined limited multiple direct exposure analysis (i.e., incidental soiVdust 
ingestion, dermal contact, and inhalation), and additivity of similar target endpoints. 
Incorporating previously negotiated PRC exposure assumptions for TCAAP, the proposed Site F 
metal cleanup goals, and site concentrations for explosive compounds; 

• individual chemical specific noncarcinogenic Hazard Quotients must not exceed 1.0, 
• cummulative noncarcinogenic Hazard lndicies must not exceed 1.0, and 
• individual as well as cummulative Excess Cancer Risk must not exceed 1 E-06. ' 

520 lafayette Rd. N.; 5t. Paul, MN 55155-4194; (612) 296·6300 (voice); (612) 282-5332 (TIY) 
Regional Offices: Duluth· Brainerd· Detroit lakes· Marshall • Rochester 
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Mr. Michael R. Fix 
April 4 ,1996 
Page 2 

IV. HAZARDOUS SOILS 

page 4. Under soil category 1, please clarify what (" ... and V") means. 

page 5. Based on previous discussions with Global Environmental Solutions representatives, the 
Corrective Action Management Unit is highly unlikely to be used at TCAAP. If this is true, 
reference to the possible use of a Corrective Action Management Unit for Site F wastes in 
Addendum 7 seems inappropriate. If construction of a Corrective Action Management Unit is a 
real possibility, please inform MPCA staff of this change in waste and soils management. 

VIII. EXPLOSIVES TESTING OF SOILS 

page 12. Please provide MPCA staff with the name of the laboratory the Army will be using for 
explosives analysis. 

Please provide the laboratory's Quality Assurance Manual and the appropriate Standard 
Operating Procedures for method 8330 and nitroglycerin by method 8015. 

MPCA staff also request that laboratory Quality Control information be submitted with the 
laboratory data report including surrogate recovery, spike and spike duplicates, standards 
calibration and narrative information as to acceptability of the data. 

page 13. The Army shall coordinate with MPCA staff concerning any data anomalies that might 
indicated the pre:;ence of nitroglycerine and the need to run method 8015 to quantify 
nitroglycerine (based on field test kit and 8330 analysis). Further, a cleanup goal will have to be 
established for nitroglycerine if detected at levels of concern. 

ATT ACHMENT Z - DRAFT WORDING TO BE INCORPORATED INTO AN 
AFFIDAVIT AS SITE F DEED NOTICE 

Lead: 

Based on our January 16, 1996, meeting with representatives from Global Environmental 
Solutions, it was agreed that the Site F property deed notice/affidavit language would specify the 
lead cleanup goal of 300 uglg (ppm). 

As we have discussed, effective September 1993 (after TCAAP Site F goal was established) the 
bare soil lead abatement statutory standard (Minn. Stat. § 144.871-144.879, and Minn. R. 
4761.0300) was amended to 100 ppm for residential property and playgrounds. While we agree 

• 

• 

that Site F goal of 300 ppm does not warrant a deed restriction, we do require sites cleaned up to • 
residual lead levels above background, or the current 100 ppm, to have a deed notice regarding 
past contamination. 



• 

• 
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Mr. Michael R. Fix 
April 4, 1996 
Page 3 

Other metals and explosives: 

If based on limited multipathway analysis as discussed above, metal and/or explosive levels to be 
left in place pose a human health risk i.e., Hazard Quotients> 1.0, Hazard Indicies > 1.0, or 
Excess Cancer Risk> 1E-06 (using previously negotiated PRC exposure assumptions), the deed 
notice must also include residual metal and/or explosive concentrations remaining in place at 
excess risk levels. 

Ordnance: 

If quantified ordnance to be left in place poses a safety risk i.e., exceeds recommended 
Department of Defense Explosives Safety Board standards, the deed notice must also include 
ordnance quantities remaining in place at excess risk levels. 

Legal description of Site F "box" 

While the Anny's legal description of the Site F "box" will include the entire "Site F Closure 
Area" shown on Figure 3, the MPCA's closure certification approval will more specifically 
distinguish between the investigatory areas (all of "Site F Closure Area") and the remediated 
areas (defmed exclusion zones) . 

FIGURE 3 

Just to clarify, we understand that the follov.ing samples will be taken within the follov.-ing 
disposal areas: 

Sample # 

3 
11 
12 
13 
14 

DA 

7 
15 
2 
5 
18 

Samples for ordnance quantification will include the entire 25 x 25 foot sampling area, whereas 
samples for explosives will be taken from the center of the grid . 



Mr. Michael R. Fix 
April 4 ,1996 
Page 4 

You may contact Dan Card at 612/297-8379, or Beth Gawrys at 6132/297-8376, of my staff if 
you have any questions regarding this approval of Addendum No.7. Please notify Mr. Card or 
Ms. Gawrys at least two weeks in advance of beginning field work at Site F. 

sm~ 

'~C~P.E., Superviso 
Permit and Review Unit 
Regulatory Compliance Section 
Hazardous Waste Division 

BWB:mln 

t!. /"7' -7(.. 
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Minnesota Pollution Control Agency 

January 22, 1997 

Mr. Michael R. Fix 
Commander's Representative 
Department of the Anny 
Twin Cities Anny Ammunition Plant 
4700 Highway Ten, Suite A 
Arden Hills, Minnesota 55112-3928 

RE: Approval of Site F Risk-Based Cleanup Levels for 
Antimony, Copper, and Mercury, and Explosive Analysis 
Twin Cities Army Ammunition Plant 
MN7213820908 

Dear Mr. Fix: 

The Army has proposed in Section II of the February 19, 1996, Twin Cities Army Ammunition 
Plant (TCAAP) Site F Closure Plan Addendum Number 7, risk-based cleanup levels for post
treated soils as follows: 

• Antimony 6 ug/ g 
• Copper 840 ug/ g 
• Mercury 6 ug/g 

As we have discussed, our approval of these proposed risk-based cleanup levels was contingent 
on explosive analysis as outlined in Section VIII of Addendum Number 7. Explosive sampling 
was complete on October 30, 1996, and analysis completed on December 9,1996, by Interpoll 
Laboratories, Inc. using EPA SW846 method 8330. 

The following infonnation was reviewed by Minnesota Pollution Control Agency (MPCA) staff 
related to approval of the proposed risk-based levels: 

• December 9, 1996, data (received via facsimile) from Wenck Associates, Inc. (supersedes 
November 19, 1996, explosive analysis) . 

520 Lafayette Rd. N.; SI. Paul, MN 55155·4194: (612) 296-6300 (VOice); (6i2) 282-5332 (TTY) 

Regional Offices: Duluth· Brainerd· Detroit Lakes· Marshall· Rochester 
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Mr. Michael R. Fix 
Page 2 
January , 1997 

• October 31, 1996, Interpoll Laboratories, Inc. Determination of Nitro aromatics and 
Nitramines by High Performance Liquid Chromatography in Soil, Sediment, and Sludge 
Samples. 

• December 16, 1996, Interpoll Laboratories, Inc. Quality Assurance Quality Control Report, 
Project Number 8532. 

Based upon review of the above data and reports, MPCA staff approve the explosive soil analysis 
and the proposed risk-based cleanup levels for copper, antimony, and mercury listed above, with 
the following conditions: 

1. The Army shall identify the distribution of mercury within the batch treated non-hazardous 
soil piles at the Building 503 asphalt pads, and propose a management plan for backfilling at 
Site F that provides for soils containing higher concentrations of mercury to be placed within the 
deepest Disposal Areas in an effort to minimize human and environmental exposure. 

2. The Army shall state in the Property Deed Affidavit (Notice) that treated soils containing 
mercury concentration up to __ uglg were backfilled within Disposal Area # __ . 

• 

3. All other non-hazardous stockpiled soils at the Building 503 asphalt storage pads meeting • 
these new risk-based goals, or previous established goals, may be returned anywhere within the 
Site F exclusion zone for backfilling. 

This approval is also based on our understanding that the ordnance quantification effort outlined 
in Section VII of Addendum Number 7, and performed on October 29-30, 1996, indicates that 
there was no unexploded ordnance ("live rounds") discovered in the 503 pad soils, nor in any 
other soils evaluated at Site F. Exploded ordnance (casings, projectiles etc.) which was 
quantified and will remain at Site F will on average, for any 25 foot by 25 foot area, contain 
approximately five (5) ordnance related items to a depth of two feet. Quantified ordnance will be 
fully described in the Site F Closure Certification Repon. 

Lastly, on January 15, 1997, we received the revised Enclosure Z to Addendum 7 which address 
the contents of a proposed Notice. Overall, it appears that the revised Enclosure Z describes the 
contents of the Notice (with the exception of mercury as described in item two (2) above), but is 
not formatted in accordance with accepted MPCA affidavit protocol. We will be submitting 
specific comments on the revised Enclosure Z, and attempt to meet your requested response date 
of January 24, 1997. 

• 



• 
tvir. Michael R. Fix 
?age 3 
January 22, 1997 

You may contact Dan Card at 612/297-8379, or Beth Gawrys at 6121297-8376, ormy staff, if 

you have any questions regarding this letter. 

Sincerely, 

~ 
¥ Bruce W. Brott, P.E., Supervisor 

( Pennit and Review Unit 
Regulatory Compliance Section 
Hazardous Waste Division 

BWB:mln 

Enclosure 

cc: James Persoon, Alliant/Global Environmental Solutions, TeA.AP, .-\rden Hills 

• 

• 
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Minnesota Pollution ControfAgency 
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February 3, 1997 

Mr. Michael R. Fix 
Commander's Representative 
Department of the Army 
T\\-1.n Cities Army Ammunition Plant 
4700 Highway Ten, Suite A 
Arden Hills, ML.-mesota 55112-3928 

RE: Approval of Treated and Untreated Soils 
Explosive Testing at Site F 
Twin Cities Army Ammunition Plant 
iYfN7213820908 

Dear Mr. Fix: 

As discussed during our January 30, 1997, conference call, the Department of the Army 
requested a separate cover letter addressing the Minnesota Pollution Control Agency's (MPCA) 

approv'il of treated an~ untreated soils explosive testing at Site F. 

As noted in our January 22, 1997, letter, the following information was reviewed by MPCA 

staff: ' 

• December 9, 1996, data (received via facsimile) from Wenck Associates, Inc. (supersedes 

November 19, 1996, explosive analysis). 

• October 31, 1996, Interpoll Laboratories, Inc. Determination of Nitro aromatics and 
Nitramines by High Per"\0rmance Liquid Chromatography in Soil, Sediment, and Sludge 

Samples. 

• December 16, 1996, Interpoll Laboratories, Inc. Quality Assurance Quality Control Report, 

Project Number 8532. 

Based on the available data, MPCA staff have determined that residual explosive levels in 

untreated soils and post-treated soils do not pose an unacceptable risk to human health. 
Therefore, it is not necessary to establish cleanup goals for explosives in these soils at Site F . 

, . , 
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Mr. Michael R. Fix 
Page 2 

Having completed investigation of residual explosives in soils to be left in place or backfilled at 
Site F, no further action is warranted at this time. We thank you for your cooperation in 
evaluating this concern. 

You may contact me at 612/297-8379, or Beth Gawrys at 612/297-8376, if you have any further 
questions or concerns on this issue. 

Sincerely, 

0t~ 
Dan R. Card, P .E. 
Pennit and Review Unit 
Regulatory Compliance Section 
Hazardous Waste Division 

DRC:mln 

• 

• 

• 
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ilEPLY TO 
ATTENTION OF 

SIOTC-EV 1200-1b) 

DEPARTMENT OF THE ARMY 
TWIN CITIES ARMY AMMUNITION P!.ANT 

4700 HWY 10- SuiTE A 
ARDEN HILLS. MINNESOTA 5511~_::928 

March 6. 1997 

SCBJECT: 
Site F Closure - Disposition of the Nlercury-Containing Soiis Swrei ,)n ,h~ 
503 Pad and 0iotice of Work Continuance 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

--r3? 
Minnesota pollution Control Agency 
A TT.N: Mr. Dan Card 
Hazardous Waste Division 
Regulatory Compliance SesLion 
520 Lafayette Road 
Sr. P:lUl. MN 55155 

Dear Mr. Card: 

References: 

(a) Letter. \lPC.A. January 22. 1997. SAB. 

(b ') 'rm\' "!'IPC 'me",rr'n<J Fw'oruary'f' 1QQ~ "no' me"r;n a min'''~'' ,"'''' ':c""";'· .. '""\. .11V .. ""i. ....... '" ='" ""' .' _J . .-/.', 1.lJ. ........... '"= ~ ..... 1"..:. .... _ ............... ,-'- ..... :. 

(C) LeIter. \IPCA. January 27.1997. SAB. 

Th~ purpose or' this letter is to respond to \IPC.; -2onLiitions : ~ : e:\?ie::::::e~ ::: 
referenced kner (ref a) and to notify MPC.; that .Army has s~:e~:ed \[PCX::: C);:,[ior: c)De , ~, ..:.~ 
noted in referenced meedng minutes (ref b): that is. disuibute ,h~ soiis from :i,~ 50: ::<lC \,';::1 
mercury levels that exceed I ~lg/g. along with other non-hazardous soils. cn :0 Site F '.\'iti10l![ 
spesific locations being documented. This approach is the same as agreed w in .Acc.e::c1.!m ~ \), 
'7 or'the Site F Closure Plan. In addition. the deed ar'fida.,rit language \\ollid :nc:uce 
inr'ormation regarding the concentrations of mer.:ury remaining in ~he soil :h::'I t::.c :-ee:l piace2 
at Site F and would nare that there is no use res.riction on .he prop~,ty. 

OUf response to your letter of January 27. 1997. Iref C I hZlS bee!1 c.e:J.yed as :te 
proposed language for the deed affidavit is undergoing Corps or' Enginee,s Re:l! ESI:lte. 
Property review, We anticipate this activity wiiI be compie:ed by ~larcj :-::-. 199-. 

Army is continuing activities to close Site F and plans to initiate mo\e:r.e:lt oI :he 5.oiis 
not requiring mixing to begin within the next few \veeks. weather permitIing. T:1is :e~:e, is Oll:-

or'ficial notice to you of that action, 

(!_ /Lf- ff J-



~ - " -

If you have any quesrions. pie:J.se comacr .'vIr. .'vlany \llcCe=ry. SIOTC-EV. 
612/633-2301. eXL 1651. 

Sincere:y 

Scan F. L.lmz 
.\c:ing Commander's Represemarive 

Enclosure 

Copies Furnished: 

GES .. \ TTI'i: Mr. Jim Persoon (w/encli 
L'.S. Army Corps of Engineers. Omaha Disrrict..\ TT\: CE\iRO-\ID-HA. \[r. 1:1: Hodges (Wle:1CI) 
HQ. roc. ATD: A.MSIO-GCE. \ILL Tom Jackson (\\ e:1Ci) 

• 

• 

: 
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Meeting Re: Site F Closure 
Minutes 

Thursday February 20, 1997 1 :00 PM 
Minnesota Pollution Control Agency (MPCA) offices, St. Paul Minnesota 

Attendees: Bruce Brott, Dan Card. Beth Gawrys (MPCA); Martin McCleery, Mike Fix 
(U.S. Army); and Jim Persoon, Joel Sandstrom, and Jean Brewster Alliant Techsystems / 
Global Environmental Solutions (AlliantiGES) 

Attendee's List is attached. 

Marty McCleery opened the meeting by stating that a review of the current status of 
Addendum 7 would be conducted. Marty indicated that the Army had agreed upon the 
terms of Addendum 7, had contracted the services required to perform the actions 
described in Addendum 7, and is prepared to meet the requirement of Addendum 7. 
Remaining tasks from Addendum 7 include: 
• decontamination of the Site D pad, 
• decontamination of the concrete pad used as a transfer area during the loading of the 

previously stockpiled Site F soils into rail cars for off-site disposaL 
• agreement upon the language of a property deed affidavit, 
• and other tasks related to the final closure of Site F, 
• movement of 503 pad soils to Site F, grading and revegetation. and decontamination 

of the 503 pad, 
• scraping of the Site F hazardous waste pile storage area to remove hazardous soils and 

confirmatory sampling, and 
• finalize closUre report. 
Marty also noted that no additional funds were available at this time to do work beyond 
the work scope that had been contracted based on Addendum 7. 

Dan Card noted that the April 4, 1996, letter (in which MPCA approved Addendum 7) 
stated that the risk-based cleanup levels could be modified pending explosive analysis 
and ordnance quantification/analysis. Per the MPCA letter of February 3,1997, 
explosives and ordnance quantification are not an issue at Site F and no further action is 
required for these items. The last issue is to develop the risk-based cleanup goals for 
antimony, copper and mercury. In the letter of January 22, 1997, MPCA suggested 
approval ofthe remediation goals cited in Addendum 7 for antimony, copper and mercury 
but wanted the placement of the piles with the highest mercury levels in the deepest 
former disposal areas located at Site F to minimize potential mercury exposure. This was 
a change from the previously approved Addendum 7, which had a mercury clean up level 
of 6 uglg. The recently calculated risk-based level for mercury is 1 uglg . 

A(JRP7):HGOPTION.DOC 



Bruce Brott noted that there was already agreement on Addendum 7 with the exception of 
the mercury issue, which had been discussed previously in a January 30 telephone call 
between the MPCA, the Army and AlliantfGES. During the telephone conversation the 
issue was not resolved. He suggested focusing the meeting on the unresolved issue(s) and 
asked ifthere were any other issues about Addendum 7 that needed resolution. All of the 
parties agreed that there were no issues with other areas of Addendum 7 and agreed to 
focus on resolution of the mercury issue. 

Marty McCleery said that he would like to know how the mercury level of 1 uglg was 
developed and what the regulatory driver(s) was for the 1 uglg value. He was also 
concerned about mercury related language that would appear in the Deed Affidavit for 
Site F. 

Dan Card noted that in the earlier stages, the existing EPA method was used to develop 
the mercury level and Wenck had proposed 6 uglg. This was based on the technical 
memorandum developed by Montgomery Watson for the OU-2 Draft Feasibility Study 
(FS) in 1995. At the time, it was agreed that the Site F cleanup would be consistent with 
the FS. Beth Gawrys noted that the EPA had not included the inhalation pathway in their 
risk assessment and had agreed to include this pathway for the latest draft of the OU-2 
FS. The latest draft of the OU-2 FS, however, focused on the industrial use scenario and 
so the Preliminary Remediation Goals for residential use were not recalculated. In the 
meantime, the MPCA developed draft soil reference values (SRVs) for metals including 
mercury SRVs, which are risk-based values derived from exposure pathways for 
groundwater and surface water. The value calculated for mercury is 1 uglg. The SRVs 
are not fInal but are out for public notice (since April 1995). They were developed by the 
MPCA risk assessor from the Superfund Section and the SRVs were developed with 
mUltiple pathways. The values can be changed if circumstances are different than the 
assumptions used to develop the SRVs, such as if the mercury is in a non-volatile form 
such as mercury sulfIde. However, it was noted that mercury was found in air sampling 
at Site F during the excavation work. Beth Gawrys noted that, if the inhalation pathway 
is included, the SRV for mercury may be reduced to 0.7 uglg. This potential SRV has not 
been published. 

Dan Card noted that, under RCRA, the clean closure standard is often stricter than closure 
standards under CERCLA. If it is not possible to meet the clean closure standard, then 
other cleanup numbers will be considered (reviewed as possible). If actual cleanup 
numbers are above the cleanup standards, then a deed affIdavit will be required. 

It was noted that GES (Joel Sandstrom) had provided MPCA with the information on the 
mercury concentrations for the soil piles at the 503 pad areas. These concentrations range 
up to 2.01 ug/g. and 26 batches had mercury concentrations above 1.0 ug/g. Thus, MPCA 
stated that a deed affidavit will be required since mercury concentrations exceed the 
current SRV of 1 uglg. 
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Marty McCleery asked what was the legal driver for the deed affidavit and how much 
information needs to go in the deed affidavit. Dan Card stated Minnesota Statute 115 is 
the legal driver for the deed affidavit requirement. The Army noted that the deed 
affidavit needs to be worded so that it is very clear that there are no use restrictions on the 
property. Bruce Brott agreed, but noted that, whenever there is a clean up action where 
the clean up levels are numbers other than background, other requirements must be met. 
In this case, it is the deed affidavit. MPCA indicated that the remaining levels of mercury 
must be noted in the deed affidavit if the soils were hauled to Site F and the location of 
the soils was not documented. MPCA noted that this does not infer or imply a use 
restriction on the property. 

It was noted by the MPCA that only 20 % of the risk from mercury was assumed to come 
from the site (80% was assumed to come from other sources). The MPCA notified EPA 
two years ago that there was substantial evidence for assuming that 80% of the mercury 
exposure came from off-site sources. When metal concentration rise above background 
levels, then risk-based numbers are used and these numbers are developed based on 
current information. 

Regarding exposure to explosives, the MPCA risk assessor assumed that 100% of 
potential exposure to explosives came from the site. 

Marty McCleery noted that. if it were possible and it did not add cost to the project, the 
Army could place the highest mercury-containing soils in the deepest holes at Site F, as 
suggested in the January 22, 1997, letter from the MPCA to the Army. The MPCA noted 
that for the soil batches that are less than 1 ug/g, there is no need for discussion and these 
batches could be backfilled immediately and anywhere on Site F. without other 
requirements. 

Bruce Brott stated that for the piles of soil that have mercury concentrations that are 
greater than the 1 ug/g, the Army has two options: 
1) distribute the soils from the 503 pad with mercury levels that exceed 1 uglg, along 

with other non-hazardous soils, onto Site F without specific locations being 
documented. The deed affidavit language would include information regarding the 
concentrations of mercury remaining in the soil that had been placed at Site F and 
would note that there is no use restriction on the property: 

2) placing the piles of soil that have mercury concentrations above 1 ug/g in the deeper 
areas at Site F. There would be no requirement for placing information on mercury 
concentrations in the deed affidavit. The closure report would, however. reflect that 
the soils containing the higher mercury concentrations were placed in the deeper areas 
at Site F. 

Mike Fix then asked for a sidebar meeting with the Army and AlliantiGES . 
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When the meeting was reopened, Marty McCleery stated that the Army would evaluate 
the two options and would notify the MPCA of the Army decision in a few days. 

Marty then noted that, whatever the resolution regarding the mercury-containing soils, 
there would likely be a delay in the Army review of the deed affidavit language (MPCA 
had requested a response by February 28, 1997) because Tom Jackson from the IOC legal 
department wanted the Anny Corps of Engineers Real Estate personnel to review the 
proposed language. 

Bruce Brott noted that, in considering the options, it should be noted that long-term 
liability may be of concern, and that the risk-based numbers change. Even if it is not 
required, to benefit the potential buyer, and minimize future liability, the option for 
placing soil in deeper disposal areas should be considered. He also noted that there is a 
trend to have more deed affidavits and to err on the conservative side in order to alert 
future generations of property owners. 

Dan Card noted that another option would be to send the mercury-containing soil off site 
for disposal but Marty indicated that this was not being considered. 

Other issues were then discussed: 

• Beth Gawrys noted that with regard to the need for monitoring collected rainwater at 
the soil piles at the 503 pads, the Solid Waste Section had indicated that there would 
be no problem if the water met Health Risk Limits (HRLs). She noted that there were 
several potential standards and the Solid Waste Section would probably apply the 
strictest ofth~ standards. She indicated that if the available water sampling results 
were forwarded to the Hazardous Waste Section, they would coordinate with other 
sections of MPCA do determine what was allowed. 

• Alliant/GES (Jim Persoon) updated MPCA on the status of the Site F area where 
hazardous soils had been removed off site. Metal testing results had indicated the 
need for additional scraping of the site and Alliant/GES was planning that activity. 
When the Work Plan is prepared, MPCA will be provided with a copy for review and 
approval. 

• Dan Card noted that they also expected a plan describing the decontamination for the 
rail car loading pad used for soils from Site F. 

• The potential decontamination of the 503 pads will depend on the results of wipe 
sampling as described in Addendum 7. The decontamination of Site D pad is also 
covered in Addendum 7. 

Action for the Army includes three items: 
1- Providing MPCA with MCES sewered water test results for the 503 pads. 
2- Providing the decontamination plan for the rail car loading pad. 
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.J- Providing the MPCA with the Work Plan for additional soil scraping, sampling 
and disposal at Site F. 

Action for the MPCA includes: 

1- Coordinating and providing Army with a determination for monitoring stormwater 
runoff from the 503 pad . 
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Operations Plan 
for 

Disposal of Site F Hazardous Soils 

Introduction 

Alliant TechsystemsiGlobal Environmental Solutions, DY!v"EY, and BELAIR Excavation conducted a site 
assessment on 11111196. This assessment was to determine the best method to minimize risk in removal 
and transportion of approximately 4.500 tons of stockpiled contaminated soil from site F at the Twin City 
Army Ammunitions Plant, Arden Hills. MN. The tasks shall include loading and relocating the 
hazardous soils from Site F via twenty-five ton capacity trucks to a concrete pad at Building 515. Off
loading onto this pad will be followed by immediate placement into rail cars. Existing roadways will be 
used where possible. but a portion of the route will be constructed at the Site F area. 

E"C/usinn Area 

An evaluarion was conducted of means for loading and moving trucks out of the exclusion area without 
drag-out of contaminated soil. The option selected was to build an asphalt tum-around at the western 
edge of the exclusion area. Construction of the tum around will be placed on the western part of the 
exclusion area. (See drawing) The tum-around will be built on the ninety-foot boundary line adjacent to 
Slockpile IRB. 
The design of the asphalt pad allows both the entrance and exit to extend outside the exclusion area. 

The trucks would never come in contact with exclusion zone base soils. This tum-around, combined with 
slrict dus/:mil con'trol practices, would eliminate the need to decontaminate the trucks with water before 
lem'ing the exclusion zone. A single front-end loader will remain within the exclusion zone throughout 
the entire projer:t and will transfer stockpiled soils to trucks. Before the truck leaves this pad, a laborer 
will sweep exposed truck surfaces and tires and remove any soil that fell onto the pad during the loading 
process. This process will eliminate contaminated soil drag-out .. 

Rail Car Loading Area 

Building 515 represents the shortest distance to rail access from Site F (see attached figure). Adjacent to 
the rail is a large and very solid concrete loading pad. The existing construction has the concrete pad 
and the rail suffiCiently close that the rail car's side overlaps the pad. The pad slopes visib(v away from 
the rail. An asphalt pad will be constructed between the rail and concrete pad. This approach will 
eliminare any ground contamination by allowing easy collection of soils that fall beneath the rail car 
during the car loading process. The cleanup of soils that fall on asphalt pad. next to rail. will be removed 
by sweeping and shoveling between each rail car load. Soils will be off-loaded from trucks by dumping 
onto the pad, and a front-end loader will immediately reload these materials onto the rail cars. Two 
laborers will sweep exposed truck surfaces and tires and clean the work area after each load. The 
operation will cease if snow or heavy rain occurs while working. The area will be covered with a plastic 
tarp at the end of each day. The Single front-end loader used for rail car loading will be confined to a 
defined exclusion zone on the concrete pad until project completion. The on(v exception to this rule 
would be if the front end loader was neededfor heavy snow removal and decontamination of the front 
end loader was performed. The front-end loader and all equipment will be decontaminated on this pad. 
Final decontamination of this area will incorporate heavy brushing of the concrete to remove residual 
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contaminated soil and confirmation sampling using the EPA Standard Wipe Test Methodfor lead. This 
standard wipe test method will be applied for other metals as necessary. 

Other Conditions 

Soils will not be transported from the Site F exclusion zone under conditions suffiCient to cause runofJ at 
the rail car loading pad. Loading onto rail cars is a much faster operation than truck loading, therefore 
soil will not accumulate on this pad at any time during the project. Each night the pad will be cleaned 
and covered to prevent potential migration of contamination due to high winds or precipitation 
conditions. Emergency absorbents will be at the loading pad and will be used if the risk ofrunofJfrom 
light rain or snov,jall exists. Decontamination of equipment will be done within a curbed plastic 
containment. Water from the containment will be collected in drums, analyzed, and properly disposed. 

Transport Route 

The Site F improved road leads to Snelling Avenue, south along Snelling approximately 500 feet 
to Utility Road, west approximately three blocks to the rail car loading pad. Snelling Avenue and utility 
Road are asphalt construction. There are three previously traveled roads to the Site F hazardous soils. 
The selected route is a well established route that exits ofJSnelling Avenue and partially leads to the 
exclusion zone along the north side of the Site F excavated area. Minimal construction is required to 
complete this route to the hazardous soils without impact to the excavated area. To accomplish this, 
previous~v stockpiled clean soil will be moved slightZv from its current position but will not be moved into 
any excavated area. The trucks will travel on the same road coming in and out from the exclusion zone. 
Equipment will be decontaminated on the asphalt pad. Final decontamination will include removal and 
proper disposal o/the asphalt pad. 

Dust Control 

Inspecting a/the stockpiles indicate that the soil is damp and will not require dust control. Continued 
perimeter monitoring will be used throughout the operation. Jfinimal watering of the soil will be applied 
should conditions change. 

Supporting Attachments 

A drawing indicating the stockpiles within the exclusion area have been included. Also prOVided is a map 
shOWing the road from the Exclusion Area to the Load Site . 
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From: Don Card F •• : (612)297 -Il676 Vo,ce: (612)29HI379 MN Pollution Control Agency TQ: Jean Brewcter "'age' Of 3 Weanesday. Marcn :lb. 1997 2:07 32 PM 

March 26, 1997 sent via facsimile • 

Jean Brewster 
Alliant Techsystems, Inc. 
TCAL\P Building 105, 1v1N 24 
New Brighton, 1v1N 55112 

RE: Comments on 3118/97 Phase II Operations Plan for 
Disposal of Site F Hazardous Soils 

Dear Ms. Brewster: 

General Comment 

• The MPCA verbally approved the fmal12/5/96 Phase I Operations Plan (received via FAX). 
We agreed to not approve in writing, but will approve inadvertainIy when we approve the 
Closure Report. We will take this same approach for the Phase II Operations Plan. 

• Please submit a final Phase II Operations Plan (facsimile initially, followed by hardcopy) 
which incorporates the below comments. 

Introduction 

• Per the 1/3/97 Site F Clo~ure Status Report, confIrmation metals sampling of the Site F 
exclusion zone hazardous soil stockpile area was done on 12/2196 and 12/3/96. Analytical 
results were expected by 112/97. For reference, the plan notes that only lead (Pb) and 
antimony (Sb) failed previous goals. The plan should note exactly which hazardous metals 
were analyzed and what the goals were at the time of confIrmation sampling. 

• Secondly, MPCA staffhave not had the opportunity to review the analytical results for 86 
samples taken. Even though it will be documented in the fmal Closure Report, please submit a 
summary of the lab analytical at this time. 

• Ideally, the plan should reflect the most current approved cleanup goals. While 6 ug/g was the 
original background derived goal for antimony, through the 1122/97 ~1PCA approval of 
Addendum 7 to the Closure Plan, the MPCA approved a risk-based goal of 6 ugig for 
antimony and 840 ug/g for copper. More recently, Alliant Techsystems has verbally requested 
using the current MPCA residential based Soil Reference Value (SRV) for antimony (14 ug/g) 
and copper (1300 ug/g). Since copper was not a hazardous metal analyzed for confIrmatory 
sampling related to disposal of hazardous soils, the Phase II Operations Plan is not dependent 
on MPCA approval of the copper SRV. However, at this time we are coordinating with 
MPCA Superfund staff and their EPA counterpart on the feasibility of using SRV s for 
antimony and copper considering previous risk methodology established at TCA.A..P. We 
suggest if Alliant Techsystems wants to pursue using the antimony and copper SRV, please 
request this in writing through an Addendum 8 to the Closure Plan. In the mean time, it is 
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assumed that the most current approved risk-based antimony goal of 6 ug/g will be used to 
conduct confmnatory sampling related to disposal of hazardous soils. 

Decon Area/Truck Turn-around 

• Please submit the attached drawing as stated in text. 

• Given that only polyethylene sheeting will be used as a decon base rather than asphalt, it is 
subject to more tearing by the trucks. 'What mil thickness will the poly be? 

• The plan states that the poly will be replace as necessary during operation. MPCA staff 
question whether additional confmnation sampling is necessary under the poly decon area if 
poly has to be replaced often and a large amount of soil spillage occurs. Perhaps we need 
more discussion on how will laborers will decontaminate the decon area/truck turn-around 
after all stockpiles are removed. 

• It does not appear that a sand barrier will be placed over the poly liner to protect it which 
would prevent visual observation of a tear. If the poly liner does tear, confmnation sampling 
should also be done at the loading area. 

• MPCA staff assume the loading truck will break up the ice layer by driving over it. Therefore 
we disagree that the ice will provide a good barrier between the soil and the poly. 

Final Loading Pad Decon 

• Please submit a tentative schedule/estimate when they will submit the separate Building 515 
pad decontamination plan. 

Railcar Loading Area 

• Please submit the attached drawing as stated in text. 

• The plan states that a sand berm underlain with poly will be constructed between the rail and 
concrete pad. Further, at project completion the sand will be collected by vacuum and loaded 
onto the last railcar. Perhaps a statement such as, "If excessive soil spillage occurs during 
loading operations throughout the project, the spilled soil ",ill be collected from the poly liner 
and placed into the railcar." A visual inspection at the end of each day should be made of the 
rail spur and concrete interface. This is to eliminate any potential wind erosion or run-off due 
to excessive soil spillage during operations. 

Dust Control! Air Monitoring 

Please specify the type of equipment to be used. It is assumed that Dynex will monitor air for 
particulate Pb, Sb, and dust, not volatile metal air monitoring. 



From: Olltl Card F .. : (612)297-8676 Voice: (612)2lI7.aJ79 MN Pollution Control Agency TD: Jean Breweter ~.g. J 0/3 W •• n .... V. M.rcn 26.1997 2:07-33 PM 

You may contact me at 612/297-8379 or Beth Gawrys at 612i297-8376 if you have any questions 
regarding our comments. 

Sincerely, 

Dan R. Card, P.E. 
Permit and Review Unit 
Regulatory Compliance Section 
Hazardous Waste Division 
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Minnesota Pollution Control Agency • 

May 2, 1997 

Ms, Jean Brewster 
Alliant Techsystems, Inc. 
Building 105, MN24 
Twin Cities Army Ammunition Plant 
New Brighton, Minnesota 55112 

RE: Comments on April 28, 1997, Phase II Operations Plan for 
Disposal of Site F Hazardous Soils 

Dear Ms. Brewster: 

It appears all Minnesota Pollution Control Agency (MPCA) staff comments of March 26, 1997, 
have been incorporated into this revised Phase 2 Operations Plan. Eased upon our review of the • 
revised plan, we have the following additional comments. 

Introduction 

• With regard to changing the Nickel and Silver cleanup goals to residential Soil Reference 
Value (SRV)s'to accommodate scraping of surface soils which failed confirmation sampling, 
MPCA staff do not feel there is sufficient justification to warrant this proposal. 

To date, management of all contaminated soils treated by soil washing soil leaching, and all 
failed goal piles managed at the 503 pad (now returned to Site F) were governed by the 
original established cleanup goals for Nickel (45 uglg) and Silver (5 uglg). In accordance 
with the Federal Facility Agreement, Site F is required to "clean close" in accordance with 
RCRA cleanup protocol. The Army agreed with this as the Site F cleanup goal. Historically, 
this entails cleanup to background levels for metal contaminated soils. Original cleanup 
goals for Site F were in fact not truly background, but a modified background level.. Policy 
allows deviation from clean closure if it can be demonstrated that it is not economically or 
technically reasonable, practical, or feasible to comply \\'ith this RCRA cleanup philosophy. 

Based on the less than desirable performance of the soil washing soil leaching treatment 
technology for some of the metals present at Site F, MPCA staffhave agreed to pursue 
residential risk-based cleanup goals (SRVs) for Antimony, Copper, and Mercury. We felt • 
that a good faith attempt was taken to achieve background goals, but it was not technically 

520 Lafayette Rd. N.; SI. Paul, MN 55155-4194: (612) 296-6300 (Voice): (612) 282-5332 (TIY) 
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May 2,1997 

achievable for these metals. This has been reflected through the numerous Addendum's to 
the original Site F Closure Plan. However, we feel there is no compelling reason to modify 
the cleanup goals for Nickel or Silver since a majority of the treated batches were able to 
achieve the originally established modified background cleanup goals. MPCA staff have 
been more than accommodating to this point in the project at approving requests for 
addendum's to the Closure Plan. But, changing the Nickel and Silver goal at this particular 
time in the project just to reduce the amount of soil (approximately 40-50 tons) that needs to 
be scrapped and sent off-site is an unacceptable reason. In fact grid SB877 must be scrapped 
anyway for failure of the lead, antimony, and mercury goals, so the estimated quantity 
impacted by this decision is even less. 

• With regard to scraping/excavation, the plan states that 3 to 6 inches of surface soils will be 
removed from the grids that failed to meet cleanup goals. Figure 1 indicates that areas to be 
scraped will center around the sampling point, which is located. in the center of each 25 by 25 
foot grid. The plan should state that the horizontal extent of scraping/excavation will include 
the entire 25 by 25 foot grid. 

• Figure 1. Please indicate that grid SB 857 failed the lead goal, and grid SB 865 failed the 
antimony goal: 

You may contact me at 612/297-8379 or Beth Gawrys at 612/297-8376 if you have any 
questions. 

Sincerely, 

'C[7; [,,')-1 If)", I.; , 

,,'I -",. 
I ~,,:,' '\ r L'V' 'j7 

I) l 
('\ ''\.. 

'~" , V Dan R. Card, P .E. 
Permit and Review Unit 
Regulatory Compliance Section 
Hazardous Waste Division 

DRC:mh 
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Global 
Environmental 

~~I~a~!~!:~ OoerallOn 
Alliant Techsystems Inc. 
Giobal Environmental Solutions 
4700 Highway 10, Suite F Tel.: 612-633-2301 
Arden Hills, MN 55112 Fax 612-633-i166 

May 22. 1997 

Minnesota Pollution Control Agency 
ATTN: Mr. Dan Card and Ms. Beth Gawrys 
Hazardous Waste Division 
Regulatory Compliance Section 
520 Lafayette Road 
St. Paul. MN 55155 

Dear Mr. Card and Ms. Gawrys: 

Enclosed for your files is a copy of the final Operations Plan for Phase II Disposal of Site F Hazardous Soils. 

This final version addresses the minor MPCA comments made in your letter of May 2. 1997, as foHows: 

1. The text nO\\i states that the grid are:lS that failed to meer cleanup goals for nicke! and silver will be sc:-aped/ 
excavated along with other grid areas that failed to meet cleanup leve!s designated tn Addendum 8. 

.., The text now clearly states that the entire 25 x 25 foot area of a failed grid area will be excavated. 

oJ. Figure 1 now shows that Grid 857 failed for lead and Grid 865 failed for antimony. 

We will notify' you when the selected contractor provides a schedule for performing additional sc:-apingexc:lv:ltion. 

Enclosure 

cc: M. McCleery, SlOTC-EV (w/ene!) 
M. Fix. SlOTC-CO (w/encl) 
GES Files (w/enc1) 
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Introduction 

Operations Plan 
for 

Phase II 
Disposal of Site F Hazardous Soils 

Alliant Techsystems/Global Environmental Solutions (GES), DYNEX, and Belair Excavation completed 
Phase I of the disposal of hazardous soils from Site F in December 1996. This involved removal and off
site transport/disposal of approximately 4420 tons of stockpiled contaminated soil, in accordance with a 
Minnesota Pollution Control Agency (MPCA)-approved operations plan. Following removal of the 
stockpiles, a grid pattern was established across the entire exclusion zone area (25 ft by 25 ft grids) and 
confirmatory samples were collected from the surface soil in each grid area. 

Confirmatory sampling for antimony, barium, cadmium, chromium, copper, lead, mercury, nickel and 
silver was performed on 12/2/96 and 12/3/96. Analytical results were compared to agreed-upon cleanup 
goals, in accordance with the Site F Closure Plan, and are presented in Table 1. Agreed-upon cleanup 
goals for these metals are presented in Table 2. 

A second phase (Phase II) is required because confirmatory sample results (listed in Table 1, which is 
attached) indicated that, although all soil samples met the cleanup goals for copper, cadmium, and 
chromium, underlying soils from some of the grids did not meet all of the designated cleanup goals, 
which are shown on the attached Table 2. 

All but two grid areas (Grids 877 and 879) had mercury concentrations below 1.5 )lg/g. A sample from 
one grid area (Grid 879) had a mercury concentration of2.1 )lg/g. The mercury cleanup level agreed 
upon in Addendum 7 was 6.0 )lg/g. However, more recent soil reference value (SRV) guidelines 
regarding mercury concentrations have been developed by the MPCA since Addendum 7 was approved. 
Currently for Site F" it has been agreed that soils form the 503 pads that have mercury concentrations 
below 2.0 )lg/g may be placed at Site F if a deed affidavit that will document the mercury concentration 
in the Site F soils is attached to the property deed. In accordance with this agreement, the grid area with 
a mercury concentration of 2.1 )lg/ g will not be scraped. 

One sample of a duplicate pair from one grid area (Grid 877) exceeded 6.0 )lg/g , the agreed-upon 
cleanup goal for mercury identified in Addendum 7. The other sample of the duplicate pair was below 
6.0 )lg/g but above 2.1 )lg/g. This grid are~ will be scraped (it is also above the cleanup goals for lead 
and antimony) and additional sampling for mercury and any other elements that failed to meet the agreed
upon closure requirements in the Phase I sampling will be performed. 

One grid area (Grid 891) had a nickel concentration of 105 )lg/g, which is above the agreed-upon cleanup 
goal of 45 )lg/g but is well below the more recent SRV guideline of 520 )lg/g. Two grid areas (Grids 846 
and 877) had silver concentrations (5.33 )lg/g and 11.0 )lg/g, respectively) that exceeded the Addendum 
2 goal of 5 )lg/g but were well below the more recently developed SRV of 174 )lg/g. All three ofthese 
grid areas will be scraped. 

Tasks for Phase II include scraping/excavation of approximately 3 to 6 inches of surface soils from the 
entire 25 x 25 foot area of grids that failed to meet cleanup goals, stockpiling of the scraped soil, 
collection of additional confirmatory samples from the scraped areas, loading of the stockpiled soils, and 
transport to the rail car loading area. The final steps will be the same as in Phase I and will include the 
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transportation, via rail, of the soils for treatment and disposal in an off-site landfill. • 
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Site Preparation 
Marked Grid Areas 
Initially, the grid areas that do not require scraping will be marked with flags. No vehicle that has been 
in contact with the soil in areas that require scraping will enter the flagged areas. Clean vehicJes that are 
newly arrived at the site after being pre-washed in a shop area may, if necessary, be allowed to traverse a 
single pass in one direction over the flagged areas from other clean areas or from outside the exclusion 
zone. If a flagged area is contacted by the equipment during scraping operation, that grid area will be 
considered contaminated. The entire 25 x 25 foot grid area will then be scraped and sampled with other 
scraped areas. To ensure compliance with this requirement, GES will continually monitor the exclusion 
zone operation. 

Decon ArealTruck Turn-around 
The truck decon area will be set up as in Phase 1 (see attached Figure 1), if road conditions warrant use of 
this area. The decon pad will be constructed with asphalt as in Phase 1, or with reinforced concrete if 
asphalt is not available. The decon pad will be part of a turn-around and the design of the decon pad 
allows both entrance and exit to extend outside the exclusion area. The trucks used for soil transport will 
not come in contact with exclusion zone base soils. This decon pad and turn-around, combined with 
strict dust/soil control practices, will eliminate the need to decontaminate the trucks with water before 
leaving the exclusion zone. Emergency absorbents will be maintained at the area and wiIi be used to 
berm the area if the risk of runoff from light rain or snowfall exists. As in Phase 1, the decon pad will be 
removed and disposal will take place with the rest ofthe soils. 

Exclusion Area Operations 
Stockpile Area 
An area of soil to be scraped near the edge of the exclusion zone will be selected as a temporary soil 
stockpile area. Although the stockpile location will be selected from grid areas that are destined for 
additional scraping, the stockpile area will be underlain with a poly liner. This liner will be used to 
prevent loading of the metals of concern onto surface soils. 

Scrapin!!lExcavation 
Only tracked vehicles will be used in the exclusion zone in order to minimize rutting and soil dragout 
from areas where the vehicles operate, and those vehicles will be pre-washed before entering the 
exclusion zone. A single trackhoe and a single traxcavator (front-end loader on tracks) will remain 
within the exclusion zone throughout the scraping. Vehicles will enter the exclusion zone from the decon 
area location and travel to the eastern portion of the site. The route will exclude grid areas determined to 
be clean. These will have been previously flagged, as noted above. 

Scraping/excavation will be initiated at the. eastern part of the exclusion zone. The trackhoe will be 
positioned adjacent to an area to be scraped. The trackhoe will scoop the soils and deposit them at a 
designated location. The traxcavator will then transfer the soils to a designated stockpile area. 

Stockpile Development 
One or more stockpiles will be initiated at an area near the western or southern edge of the exclusion 
zone near the location ofthe decon pad. The stockpiles will be developed as the excavation proceeds 
from the eastern edge of the site and continues toward the west. 

Additional Scrapin!!: as Required 
If confirmatory sampling (as described in the next section) indicates that a grid area must be scraped 
again, then the equipment will be decontaminated and plywood will be laid down before advancing 
across surface of clean grids. The grid area will be scraped again to collect another 3 to 6 inches of 
surface soil. The excavator (trackhoe) will place the scraped soils directly into the traxcavator bucket 
(approximately 50 percent larger than the trackhoe bucket), which will be-extended into the space above 
the area to be scraped. 
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Confirmatory Sampling 
After scraping the soil surface of designated grid areas, confirmatory soil samples will be collected. The 
samples will be analyzed only for the element(s) that failed to meet cleanup standards in Phase I for that 
grid area. If confirmatory sample results indicate that the grid area still does not meet the cleanup goal, 
then an additional 3 to 6 inches of soil will be scraped from the surface and deposited in the stockpiles. 
The grid area will then be sampled yet again and analyzed for the particular metal(s) that did not meet the 
Site F cleanup goal. 

After results from all sampling rounds are complete, a technical memorandum detailing the sample 
results from all confirmatory sampling rounds will be developed and included in the Final Site F Closure 
Report. 

Loading of Stockpile at Site F 
After confirmatory sample results indicate that the scraped areas meet cleanup standards, the stockpiled 
soils will be loaded into 25-ton off-road trucks and transferred to the rail car loading area. These are the 
same trucks that were used for Phase I and are not adapted for tarping. Again, to control soil and dust, 
management practices will require that trucks be loaded to less than freeboard to ensure the soils remain 
in the truck during transport and thus control soil and dust. Stockpiled soil will be loaded into the trucks 
using the trackhoe, and loading operations will be continuously observed. Before a truck leaves the 
decon area, exposed truck surfaces and tires will be swept and soil that fell onto thel'oly liner during the 
loading process will be removed. Collected soils will be placed into the truck for transfer to the rail car 
loading area. This process will eliminate contaminated soil drag-out. 

Final Decontamination of Equipment 
The equipment will be decontaminated on the decon pad after soil removal is complete, using vigorous 
brushing. Water will be used if necessary, and in that case, decon water will be vacuumed from a 
temporary bermed area (sand berm), containerized, and tested for metals contamination before disposal. 

Rail Car Loading Area 
The same rail car loading operation used for Phase I disposal of Site F hazardous soils (NovlDec 1996) 
will be incorporated,. Building 515 represents the shortest distance to rail access from Site F (see 
attached Figure 2). A large concrete loading pad is adjacent to the rail. The existing construction has the 
concrete pad and the rail sufficiently close that the rail car's side overlaps the pad. The pad slopes 
visibly away from the rail. As in Phase I, a sand berm underlain with poly will be constructed between 
the rail line and concrete pad. This approach will eliminate any ground contamination by allowing easy 
collection of soils that fall beneath the rail car during the car loading process. A visual inspection of the 
rail spur and concrete interface will be performed daily to observe potential soil spillage from the loading 
operations. If significant spillage occurs, the spilled soil will be collected from the liner and placed into 
the rail car. At project completion, the sand will be collected by vacuum and loaded onto the last rail car. 

As in Phase I, soils will be off-loaded from trucks by dumping onto the concrete pad within a marked 
exclusion area, and a front-end loader will immediately reload these materials into the rail cars. Two 
laborers will sweep exposed truck surfaces and tires and clean the work area between each load. 
Collected soils will be placed in a rail car. The operation will cease if snow or heavy rain occurs. The 
work area will be covered with a plastic tarp at the end of each day. A single dedicated front-end loader 
used for rail car loading will remain in the defined exclusion zone on the concrete pad until project 
completion unless decontamination of the front-end loader was performed before it left the exclusion 
zone. 

Final Loading Pad Eauipment Decon 
The front-end loader and all equipment will be decontaminated on the rail car loading pad with heavy 
brushing. Water will be used, if necessary, and as weather permits. If water is required, final 
decontamination of equipment will be done in a temporary sand-bermed, poly-lined area. Water that 
accumulates during decontamination will be collected in drums, analyzed, and properly disposed. Decon 
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water, if required, will be collected in a temporary poly-lined benn, containerized, sampled, and disposed 
of appropriately . 

Final Loading Pad Decon 
Per an agreement with the MPCA, a separate plan will be developed to describe the final 
decontamination of this area and provided to MPCA for review and approval. Currently, the pad remains 
covered and is inspected weekly, per MPCA agreement. It is anticipated that the pad will be 
decontaminated using scarification, which requires the use of equipment to be procured from out of state. 
The plan will be provided to MPCA no later than May 30, 1997. 

Other Conditions 
Soils will not be transported from the Site F exclusion zone under weather conditions likely to cause 
runoff at the rail car loading area. Loading into rail cars is a much faster operation than truck loading, 
therefore, soil will not accumulate on this pad at any time during the project. Each night the decon pad at 
the exclusion zone and the loading pad will be cleaned and covered to prevent potential migration of 
contamination due to high winds or precipitation. Emergency absorbents will be maintained at the pad 
areas and will be used if the risk of runoff from light rain or snowfall exists. 

Transport Route 
The Site F improved road leads to Snelling Avenue, south along Snelling approximately 500 feet to 
Utility Road, west approximately three blocks to the rail car loading area. Snelling Avenue and Utility 
Road are asphalt construction. They are the three roads used in Phase I to transport the Site F hazardous 
soils. The selected route is a well established route that exits off Snelling Avenue and partially leads to 
the exclusion zone along the north side of the Site F excavated area. Minimal construction was required 
in the previous phase of the work to complete this route to the hazardous soils. Previously stockpiled 
clean soils were moved, creating this access road. This same access road will be used for both entering 
and exiting the exclusion zone . 

Dust Control! Air Monitoring· 
Inspection ofthe soils area indicates that the soil is damp and will not require dust control other than the 
management practices for loading and transport that are noted above. Conditions will be observed 
continuously, and i'fthey change, sufficient water to minimize dust will be applied as necessary. 

DYNE X perfonrted perimeter air monitoring and air sampling for particulate lead during Phase I ofthis 
activity and found sample results to be below laboratory detection limits. Based on this data, because 
work and site conditions during Phase II will be similar to those in Phase I, DYNEX will not initially 
collect air samples and will not initially require air-purifying respirator use. A real-time air monitor 
(MiniRam) for particulates will be used to .evaluate dust conditions in work areas and at the exclusion 
zone perimeter. DYNEX will observe site conditions and monitoring results from Phase II operations 
and initiate additional air monitoring, air sampling and respirator use as necessary, based on the 
requirements of the DYNEX Health and Safety Plan developed for the project. Air purifying respirators 
will be available at all times . 
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Addcndum 1 
ncmcdiatinll 

Mc(al Gnllis 

(Jig/g) 

Antil1lollY 2.0 
Cadmium 1.2 
Chromium 32.0 
Copper 25.5 
Lead 300 
Mercury 0.1 
Nickel 19.3 
Silver 1.'1 

Notes: 

TABLI~ 2 

TCAAP Sitc If 
COlllpm'isol1 of RClllcdialiol1 Goals 

Addcnd UIII 2 MPCA-Apprnvcd AddcndUIII 7 
ncmcdia finn Goa Is ncvisinll or HClllcdiatioll Gnals 

(pg/g) (I) Cadmium 
J{cmcdiatioll Goal 

(Jig/g) 

(pg/g) 

'1.0 (i. Om 
1.2 2.fI- l I.O(l) 
100 
80 XllOm 

300 
0.3(1) 0.0('1) 

45 
5 

AddclldulII 8 
(pmpnscd) 

Hcmcdiatioll Goals 

(Jig/g) 

l'I.Om 

13 no(2) 

(I) Addendlllll 2 relllediation goals arc (he enforceahle cleanllp standards, except as modified in the MPCA-approved revision of cadmillm and ill 
,\ddelltluI1lS 7 &. 8. 

(2) Antimony and copper remediation goals were modified, hased on MPCA gllidance for residential (IInrestricted) lise soil reference vailles (SRV). 

(3) Any IInit of treated soil with 2.0 Jlg/g of cad mill III or less in all salllpies (not an average) can he hackfilled with no deed restriction for cadmilllll placed 
on the property. Other specific conditions of the revised cadlllilllll rClllediation goal arc discllssed in the MPCA approvalleller dated Nnvelllher X, 
1993. 

(4) Although the cleanllp goal for mercury was revised to 0.0 "g/g in Addendlllll 7, the Army and MPCA agreed 10 leave soils containing no more than 
2.1 "g/g mercury at Sitc F and tn place a notice regarding the mercmy cOllcentration in the properly deed. 

• • 



~ 
"-
~ 
I 

~ 

I 
-/ 

I I 
L -. -----\------1-----1----1----1 

i I I 1-1--- 1if1'2l11

--

1 

• 1 

i I 
I ! 
I ! - . 

1 
i 1 
i 

~ 
1._, 

1 
I I i I : I -71==/~ -- ::V"'CvVl !'Hu.( Lc)CC~~&ll 

~ Pb 
Sh 

J;'"d-e c.l ·C--uv \"'Ctd (-Ph){/blcl/or TCAA]~ \ _\,~, -} 1~111 _(? I_II 1 ~(.! .I~ 
(' ) I"- In,,; - u- y \ cl ()( h'l'-- (I \ ... (\ ( cII,d-,vl<t""'1 Slo ~ I (A -) wi1 lc lA 1W'C-\5 

• HAZARDOUseOILS AREA ~ s?:t~,R.s~-~,f~:~ 



" 
II 

1/ 
II 

( 

.f..~ 

(.) 
~. 

(:'> 
c.: l 

/1- t 'ft..-/u S I DJ'j f) 12!24 . 

g - LOJ} buJb il£f3-A 

I'lIllJ(1I flUlil/lNG AIII.A 

(') 
(

.J ..J 

:J o 
II~ 
~J 

======_(B, 

II. 



Minnesota Pollution Control Agency 
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September 4, 1997 

Mr. Michael R. Fix 
Commander's Representative 
Department of the Army 
Twin Cities Army Ammunition Plant 
4700 Highway 10 - Suite A 
Arden Hills, Minnesota 55112-3928 

RE: Site F Hazardous Soils Area -
Scraping of Grids SB-839, 851, and 863 
Twin Cities Army Ammunition Plant 
MN7213820908 

Dear Mr. Fix: 

Vl e understand that additional Phase III scraping to a depth of three (3) inches is to begin around 
September 15, 1997, at grids SB-839, 851, and 863, which previously failed the Site F lead 

• 

cleanup goal of 300 ug/g. On August 26, 1997, Dave Fuller of Global Environmental Solutions • 
requested that polyethylene tarps be laid dO\\TI for each truck load of scraped soils rather than 
installing another asphalt loading pad. For reasons discussed below, we approve of this request. 

1. Given that only the top three (3) inches will be scraped from three (3) grids, no more than 
six (6) truckloads should be generated of contaminated soil. 

2. Based on analysis to date, the maximum lead concentration in the contaminated soil to be 
scraped and loaded for off-site shipment should not exceed 400 ug/g. 

3. Given that only three (3) grids need to be scraped, it is not economically feasible to construct 
another asphalt loading pad near the north east side of the hazardous soils area. 

4. Using the existing asphalt loading pad located at the southern portion of the site would 
promote the possibility of spilling contaminated soil over recently scraped and confinned 
clean central grids. 

5. A new polyethylene tarp will be placed for each truck load to minimize spillage through 
tearing of the tarp. Used tarps ~1l be disposed of with each truck load of scraped 
contaminated soil. 

520 Lafayette Rd. N.; St. Paul, MN 55155-4194: (612) 296-6300 (Voice): (612) 282-5332 (TIY) 

Regional Offices: Duluth· Brainerd· Detroit Lakes • Marshall· Rochester 
Equal Opportunity Employer' Printed on recycled paper containing at least 20% fibers from paper recycled by consumers. 
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Mr. Michael R. Fix 
Page 2 

6. Tarps will be placed in grids SB-862 (for loading of scraped contaminated soils from grids 
SB-863 and SB-851) and SB-850 (for loading of scraped contaminated soil from grid SB-
839). 

7. After the last truck load is loaded and tarp removed, one (1) confirmatory sample will be 
taken beneath each tarpped area and analyzed for the lead cleanup goal of 300 ug/g. If 
necessary, additional soil will be scraped and confirmatory analysis repeated. 

You may contact me at 612/297-8379 if you have any questions regarding this letter 

Sincerely, 

f)~') 
Dan R. Card, P .E . 
Permit and Review Unit 
Regulatory Compliance Section 
Hazardous Waste Division 

DRC:mh 



September 24, 1997 

Contracting Officer's Representative 
Twin Cities Army Ammunition Plant 
Department of the Anny 
4700 Highway 10 - Suite A 
Arden Hills, MN 55112-3928 

ATTN: SIOTC-EV 

TECHSYSTEMS 

Alliant Techsystems Inc. 
Twin Cities Arsenal 
New Brighton. MN 55112 

Subject: Site F Closure, Variation to Phase II Work Plan 

Reference: Contract: DAAA09-95-C-Oll3 

Dear Sir: 

-- -----

The original work plan, dated May 22, 1997, states the location of the decontamination pad will be on the 
south side of the hazardous soils stockpile exclusion zone. A small portion of the road accessing this 
location consists of deep trenches. On Tuesday, September 16, 1997, a call was placed to Mr. Dan Card 
of the MPCA to discuss moving the decon pad to the southwest side of the hazardous soils stockpile 

• 

exclusion zone. The road leading to the southwest side needed little improvement and was found stable • 
enough to support hea\y traffic .. Our contractor (Dynex) had bladed this road smooth and asked for the 
decon pad to be relocated to the southwest side. Mr. Card stated this would be acceptable if we 
documented this variation to the work plan. This letter to the Army and the attached information satisfies 
that requirement. Please forward it to the MPCA. 

If there are any questions, please call Jim Persoon at 612/633-2301, ext. 1631. 

Sincerely, 

·K9·kr-~ 
R. J. Rockney 
Government Facilities Manager 

Enclosure 

cc: Mr. Marty McCleery (w/encl) 
Mr. Jim Persoon (w/encJ) 
Ms. Jean Brewster (w/encl) 
Mr. Dave Fuller (w/encl) 
GES Files (w/encl) 
S. Huber MN24 (w/encl) 
Central Files MNII-1453 (w/encl) 

• 



Modification to TeAAP Site F 
Additional Hazardous Soils Disposal Work Plan 

The decon pad has been constructed on the southwest side ofthe hazardous soils stockpile exclusion 
zone .. Asphalt, above a gravel base, has been placed on Grid #882. (See attached figure.) The asphalt 
pad has benns on three sides. When all other grids have been scraped and hauled, the asphalt pad will be 
placed in a truck and hauled and disposed with the contaminated soil. As Grid #882 soils are scraped, 
transport trucks will park on individual tarps until all soil is removed. As scheduled, a sample will be 
collected from the center of Grid #882 and analyzed for lead. Additionally, a sample \vill be collected 
beneath the decontamination pad area and analyzed for lead and antimony. 

The asphalt pad will be tarped overnight and during rainfall events. 

• 
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=<E?L'f 70 
A TiENT1CN OF 

SIOTC-EV (200-lbl 

DE?ARTMENT OF THE ARMY 
,WIN CiTIES ARMY AMMUNITION PUNT 

4700 HWY 10· SiJl,c: A 
ARDEN HILLS. MINNESOTA 55i12SiN.3922 

April 22. 1997 

SUBJECT: Site F Closure Plan 
FAX TBANSM1TT..1.L 

CERTIFIED MAIL 
RETURN RECEIPT REOUESTED 

MinnesOta Pollution Comrol Age:1cy 
ATTN: ?vIr. Dan Card 
Hazardous Waste Division 
Regularory Compliance S~clion 
520 Lafayette Road 
SL Paul. MN 55155 

Dear Mr. Card: 

Re!'ere:1ces: 

(a) A,dde:1dum S. Site F Closure Plan dared A,pril 15, 1997 (e:1c:ose:::'), 

-"::::""2' = .,/ 

(b) Memorandum. :.l...lliam Techsystems Inc .. Global E:1\"ironme:1tai Soi!.!t!ons. A:;r:; :~, ~99-
subjecI: Adde:1dum S of Site F Closure Plan and Other Site F Issues - Conr"ere::;.:e C.li: ·"'i,::' '\lPC.~ 
le:1c!osed) " 

Refere:1ced Adde:1dum 8 (ref a) is provided for your approval. F!ease provide ::our '.vrir:e:1 
approval ASAP bur not later man Aprii 30. 1997. so rhat we are able to carry OUt exc,::\'ar:cn and 
scraping of soils at Site F on schedule, 

If you have any questions, please comact :\tlr. Many .\lcCe::ry. SIOTC-EV. 6::,6.33-230L 
ext. 1651. 

Sincerely 

Michael R. Fix 
Commander' 5 Represem:ltive 

E!1closure 

Copy Furnished: 

GES. ATT:-.i: Mr. Jim Persoon (wo/~ncl) 
.. . ':.~:. --- '"-

• 
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Addendum 8 

Site F Closure Plan 

April 15, 1997 

As of this date, the Minnesota Pollution Control Agency (MPCA) Soil Reference Values 
(SRVs) for residential (unrestricted) land use, which are listed below, will replace 
cleanup goals identified in Addendum 7 of the Site F Closure Plan for copper and 
antimony at Site F. These SRVs were developed by the MPCA Site Response Section 
(Reference: Draft Site Screening Evaluation Guidelines, Working Draft, last updated 
4/26/96) based on the most recent risk assessment data and procedures. The MPCA 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
Site Response Section and the EPA Region V office have reviewed and agree with these 
proposed changes. These new SRVs contain information that is more current than that 
presented in Addendum 7. The residential use SRV s listed here represent a very 
conservative calculation of cleanup goals for these metals. 

Metal 
copper 
antimony 

SRV Cleanup Goal 
- 1300 uglg 
- 14 uglg 

Former Cleanup Goal 
(840 uglg in Addendum 7) 
(6 uglg in Addendum 7), 

The former cleanup goals listed above, which were identified in Addendum 7, were 
developed by the Environmental Protection Agency (EPA) using less current procedures . 

jblc:lwinword\sitef\addendSladdSfin 
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Minnesota Pollution Control Agency 

April 29, 1997 

Mr. Michael R. Fix 
Commander's Representative 
Department of the Army 
Twin Cities Army Ammunition Plant 
4700 Highway Ten, Suite A 
Arden Hills, Minnesota 55112-3928 

RE: Addendum 8 Site F Closure Plan Approval 
Twin Cities Army Ammunition Plant 
MN7213820908 

Dear Mr. Fix: 

The Minnesota Pollution Control Agency (MPCA) staff of the Hazardous Waste Regulatory 
Compliance Section. Pennit and Review Unit has reviev,;ed the April 22, 1997, proposed final 
Site F Closure Plan Addendum 8. This Addendum revises the Site F soil cleanup goals for 
copper and antimony to reflect current MPCA risk-based residential soil reference values. Based 
upon our human health risk evaluation of the proposed copper and antimony goals as they relate 
to existing goals, Addendum 8 is approved. 

The following table reflects the most current MPCA approved cleanup goals for Site F, 
incorpora.ting all approved Addendum's to date: 

Metal Original Goal Addendum 7 Goal Addendum 8 Goal Current approved Goal 

Antimony 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Silver 

(ug/g) (uglg) (uglg) (U(7/O') 
::o·e 

4 6 14 14 
4 4 

100 100 
80 840 1300 1300 

300 300 
0.3 6 2 2 
45 45 

5 5 

520 Lafayette Rd. N.: St. Paul. MN 55155-4194: (612) 296-6300 (Veicel: (6i2) 222-5332 (TTY) 

Regional Offices Dullltil • Brainerd· De!roit Lakes· Marshail • Roc~es;er 
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Mr. Michelel R. Fix 
Page 2 

Aflril 29, 1997 

As previously agreed to, the "Affidavit Concerning Real Property Contaminated With Hazardous 
Substances" will note that based on sampling and analysis, lead levels remaining in the treated 
soils range up to 300 ug/g; likewise for mercury up to 2 ug/g. 

You may contact Dan Card or Beth Gawrys, of my staff, at 612/297-8379 or 612/297-8376, if 
you have any questions regarding this letter. 

Sincerely, -7 

/ ---7 
(~~ ,~ 
~ -) >j---

Bruce w: Brott, P 6upe~ 
Permit and Review Unit 
Regulatory Compliance Section 
Hazardous Waste Division 

BWB:mln 
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April 17, 1997 

Contracting Officer's Representative 
Twin Cities Anny Ammunition Plant 
Department of the Army 
4700 Highway 10 - Suite A 
Arden Hills, MN 55112-3928 

ATTN: SIOTC-CO 

Global 
Environmental 
Solutions 
An Alliant Techsystems Operation 

Alliant Techsystems Inc. 
Global Environmental Solutions 
4700 Highway 10, Suite F Tel.: 612-633-2301 
Arden Hills, MN 55112 Fax 612-633-7166 

Subject: Incident Report and Sampling Plan for nO-Ton Pile of Non-Hazardous Soils Stored on 503 
Pad 

Reference: Contract No. DAAA09-95-C-0113, P00008 

Dear Sir: 

• 

This letter is a follow up to our verbal report of Friday, April 4, 1997, at which time Alliant • 
Techsystems/Global Environmental Solutions (AlliantJGES) infonned both the Anny and the MPCA that a 
nO-ton pile of non-hazardous soil, which contained one 30-ton batch (Batch 276) of soil that exceeded the Site 
F cleanup goal for lead, w.as inadvertently transferred to Site F from the 503 pad before the required sampling 
had occurred. Per Addendum 7 of the Site F Closure Plan, this nO-ton soil pile was to have been subdivided 
into 10 sub-piles and each of these sub-piles sampled for lead. Those sub-piles with sample results indicating 
lead concentrations less than the cleanup goal would be then transferred to Site F. Sub-piles with lead 
concentrations exceeding the goal would require further mixing or other action. This sampling was required 
because one 30-ton batch (Batch 276) of non-hazardous soil with a total lead concentration of 490 uglg had 
been inadvertently mixed with the other soils. This lead concentration is above the cleanup goal for Site F for 
lead, which is identified as 300 uglg in Addendum 7 of the Site F Closure Plan. 

The omission of sampling and analysis was discovered on the afternoon of Thursday, April 3, 1997. 
AlliantJGES immediately contacted the driver and bulldozer operator to obtain infonnation about where at Site 
F these soils had been deposited. Based on that information, on April 4, GES notified the Army Remedial 
Program Manager (RPM) and the MPCA Hazardous Waste Division of the problem. Stakes were placed 
around the area at Site F where the nO-ton soil pile had been spread (see attached map). 

jb\c:\winword\Sitef\incdrpt2.doc 
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Based on previous observation of the loading activities and additional discussion with equipment operators, 
AlliantlGES assembled a description of the procedures used to load and transfer the 503 pad soils. A brief 
summary follows: 

After the tarps were removed from the piles to be moved, a front end loader with a 3 cubic yard (cy) 
bucket was used to transfer the soil from the piles to dump trucks with 10- to 15-cy capacities. The 
front end loader scooped soil from the bottom portion of the various soil piles that were closest to a 
truck that was being loaded. Thus, some mixing of the soils in the piles occurred as the trucks were 
loaded. The trucks then transferred the soil to Site F where it was unloaded into piles near an 
unimproved road along the southern part of the site (see attached map). A bulldozer was used to push 
the soil from the piles into a depression at the southwest corner of the site. This was accomplished in 
3" to 6" lifts (depth of soillayer deposited by the bulldozer). 

Because the soils from the nO-ton pile were handled in this manner, AlIiantlGES believes that significant 
mixing of this soil has already occurred. These soils are now believed to be in a layer 3 to 4 feet thick and 
approximately 3 to 4 feet below the surface since other non-hazardous soils from the 503 pad have been 
deposited on top of the soil from the nO-ton pile. 

Proposed Sampling 
As stated above, it appears that significant mixing of the ~()-ton batch of soil which contained elevated lead 
levds has already occurred for the nO-ton pile during its transportation to Site F and deposition there. Some 
mixing of the original30-ton batch had already occurred when the pile was deposited at the 503 pad along with 
23 other 30-ton soil batches. The additional mixing that occurred during loading ofthe soils at the 503 pad and 
their deposition at Site F is expected to have reduced the lead concentration of the 30-ton batch to below the 
Addendum 7 cleanup goal for lead at Site F. Addendum 7 states that mixing of any of the sub-piles that failed 
the originally planned sampling would be an option to reduce the lead concentration to allowable levels. In 
order to comply with the intent of the sampling requirement in Addendum 7, and to document the lead 
concentration of the soils in question that were deposited at Site F, the following sampling activities will be 
performed: 

1. Square-up the area at Site F that is currently staked to identify the locations of soil from the nO-ton soil 
pile to an area that is approximately 100 feet by 75 feet. Subdivide this area into 25x25-foot grids. 

2. Collect soil samples with a hand auger at the center point of each 25x25-foot grid area. This sampling 
approach has previously been approved for other areas at Site F. Due to the depth of the soil in question 
beneath other soils from the 503 pad, collect a sample~.t each of two different depths, 3.5 feet and 6 feet. 

3. Analyze the samples for total lead using the same analytical methods used previously for Site F soils. 

4. If the sample results indicate that the soil meets the agreed-upon cleanup standards for lead at Site F, no 
further action will be required. If the soils within a particular grid area do not meet the agreed-upon 
cleanup goal then the soils from that grid area will either be mixed and re-sampled or they will be 
transported off site to a permitted landfill as non-hazardous solid waste material. 

5. If performed, mixing will be accomplished as follows in order to manage the amount of soil to be mixed at 
one time. The grid area will be divided into sub-areas and the foHowing steps for each sub-area will be 
performed. 

a) The top 3 feet of overlying soil (which is not part of the nO-ton pile) will be removed from a large part 
of the grid area and placed outside of the grid area . 
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b) For each sub-area where overlying soil has been removed, the soils will be excavated from successively 
deeper sections of a particular segment until the bottom part of the soil layer of concern (approximately 4 
feet thick) is reached. These excavated soils will be thin-spread over un excavated portions of the sub
area and then backfilled into the excavated segment along with some of the underlying soil. 

c) Steps 5. a) and 5. b) will be continued until the entire grid area has been excavated. 
d) One sample from the center portion of the grid area will be collected and analyzed for total lead using 

the method used previously for Site F soils. 
e) If this analysis indicates that the mixed soil meets th~ agreed-upon cleanup goal for lead for Site F, then 

the previously excavated overlying soil will be placed back on the grid area and no further action will be 
required. 

£) If this analysis indicates that the mixed soil does not meet the agreed-upon cleanup goal for lead, the 
situation will be reevaluated and other options will be considered including re-mixing (steps Sa and 5b), 
mixing the soil further by using the overlying soils, or removing the soil from the grid area and 
transporting it off site to a permitted landfill as non-hazardous solid waste material. 

6. One composite sample will be collected from the 503 pad area where the 720-ton soil pile had been stored 
by brushing samples of the residual soil from 5 randomly selected areas into a mixing container and 
mixing thoroughly. The sample will be analyzed for total lead concentration using the method referenced 
above. 

7. If the analysis indicates that the residual soil meets the agreed-upon cleanup goal for lead for Site F, the 
503 pad will be swept and the residual soil will be deposited at Site F. 

8. lfthe analysis indicates that the residual soil has a lead concentration above the agreed-upon cleanup goal 
for lead, then options including mixing the residual soils from this area of the 503 pad with residual soils 
collected from other areas of the 503 pad or transporting the soils off site to a permitted landfill as non
hazardous solid waste material will be evaluated. 

9. If the sample is re-mixed, a sample from the mixed s0.i will be collected and analyzed for total lead 
concentration using the referenced analysis method. Steps 7, 8 and 9 will then be repeated as necessary. 

10. A technical memorandum documenting the above actions will be developed and included in the Final Site F 
Closure Report. 

AlliantiGES is submitting this letter to document the recent activities at Site F and provide the plans for future 
actions regarding the 720-ton pile of non-hazardous soil. Comments on a draft of the incident report and 
sampling plan were obtained from the MPCA and the Army RPM and these comments have been incorporated 
into this letter. We request that you forward this incident report and sampling plan to the MPCA as soon as 
possible so that arrangements can be made for the specified sampling and analysis. 

Sincerely, 

James R Persoon, Ph.D. 
Program Director 

cc: GES Files 

jb\c:\winword\Sitef\incdrpt2.doc 
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Memorandum 

Date 
Subject 

To 

April 18, 1997 
Non-hazardous (720 Ton) Soil Pile Incident 
Report and Sampling Plan - Conference Call with 
MPCA 

Martin McCleery SIOTC-EV 

Global 
Environmental 
Solutions 
An Alliant Techsystems Operation 

Alliant Techsystems Inc. 
Global Environmental Solutions 
4700 Highway 10, Suite F Tel.: 612-633-2301 
Arden Hills, MN 55112 Fax 612-633-7166 

From Jean Brewster 
Organization GES-TCAAP 

MS MN24 
Telephone 633-2301 ext. 1635 
Fax 633-7166 

A teleconference call was held on April 14, 1997 between Dan Card of the MPCA and Dave Fuller and Jean Brewster from 
Alliant Techsystems/Global Environmental (AlIiantlGES). 

Jean Brewster initiated the call and indicated that she had received the telephone messages from both Dan and Beth Gawrys 
(MPCA) last week (April 10 and April 11, respectively) regarding the draft Incident Report and Sampling Plan which had been 
faxed on April 8, 1997. She noted that a revised sampling plan was being finalized based on those comments and asked if Dan 
had any other concerns. 

Dan indicated that he had no required changes for the incident report and agreed with the approach used in the sampling plan, 
but wished some clarification of the language of Item 5, regarding sampling of residual soils and additional detail for item 4, 
describing the process to be used if mixing was required after sampling. 

Beth Gawrys' comments were also discussed. The draft document had included a requirement for one sample of residual soils 
from a randomly selected location. This was included as a prudent measure to document the nature of the residuals, because no 
mixing or sampling had previously occurred for the nO-ton pile. In her comments, Beth had suggested that a composite 
sample would be appropriate. Jean noted that the sampling plan had been revised to indicate that a composite sample would be 
collected from 5 randomly ~elected locations in the area where th<: -:'20-ton pile had been located on the 503 pad. 

Dan noted that Beth's comments had also included a request for clarification of the source of soils that had been deposited 
above the soils from the nO-ton pile. Jean noted that other soils from the 503 pad were the source and that this information 
would be added to the language of the incident report. 

AlliantiGES informed Dan that these comments on the draft incident report and sampling plan would be incorporated and the 
final revised document would be provided to Army for finalization and forwarding to MPCA. 

Jean asked about the status of the MPCA review of the Draft Addendum 8, which had also been faxed on April 8, 1997. Dan 
said that both he and Beth had reviewed it and agreed with the changes for antimony and copper but had concerns over the 
inclusion of lead. It was agreed to discuss Addendum 8 at 9:00 AM on April 15, 1997. 

The call then ended. 

cc: Mike FiX/SIOTC-CO 
GES Files 
Jim PersooniGES 
Kristi MaitiandiGES 
Dave Fuller/GES 
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Minnesota Pollution Control Agency 

April 29, 1997 

Mr. Michael R. Fix 
Commander's Representative 
Department of the Anny 
Twin Cities Army Ammunition Plant 
4700 Highway Ten, Suite A 
Arden Hills, Minnesota 55112-3928 

RE: Incident Report and Sampling Plan for 720-Ton Pile 
Inadvertently Returned to Site F 
Twin Cities Anny Anununition Plant 
MN7213820908 

Dear Mr. Fix: 

= 

The Minnesota Pollution Control Agency (MPCA) staff of the Hazardous Waste Regulatory 
Compliance SectiQn Pennit and Review Unit has reviewed your letter of April 22, 1997. The 
letter referenced the April 17, 1997, incident report and sampling plan for 720-ton pile of non
hazardous soils stored on 503 pad. The 720-ton pile contained one 30-ton batch (=#276) \vhich 
exceeded the Site F cleanup goal for lead. The 720-ton pile was inadvertently rerurned to Site F 
prior to being subdivided and sampled for lead as required by the Site F Closure Plan 
Addendum 7. The related April 18, 1997, Global Environmental Solutions/Alliant Techsystems, 
Inc. memorandum was also reviewed. 

It appears MPCA staff comments have been incorporated into this final proposed sampling plan 
which is hereby approved. MPCA staff request that in addition to incorporating analYlical data 
into a technical memorandum to be included in the Site F Closure Report, please keep lvfPCA 
staffinfonned as to the status of the sampling, and please submit a summary rep on as soon as the 
mixing and analytical results becomes available. 

We appreciate the Anny and GES/Alliant Techsystem Inc. taking corrective action to mitigate 
this unintentional event. 

• 

• 

• 
520 Lafayette Rd. N.: St. Paul. MN 55155-4194; (612) 296-6300 (Volcel: 1612) 282-:::::2 (:TY) 

Regional Offices: Dulutll • Brainerd· Det;oit Lakes • rv1ars~all • RJc:,esit?, 
Equal Oc::ortunlty Emc!cyer· Ponted on It'cvr.!ed paper cont~lInl!1g at 'e~Si 2'.Y., ~\c?~s '''::r :~:::-=' :,ec'::::e-::. ;=-s ... -~~s C. 17- ~ 



• 

• 

• 

Mr. Michael R. Fix 
Page 2 

April 29, 1997 

You may contact Dan Card or Beth Gawrys, of my staff, 612/297-8379 or 6121297-8376, if you 
have any questions regarding this letter. 

S(~~~~~)6 
Bruce W. Brott, P.E., Supervisor 
Permit and Review Unit 
Regulatory Compliance Section 
Hazardous Waste Division 

BWB:mln 



Global 
Environmental 
Solutions 
An Alliant Techsystems Operation 

Alliant Techsystems Inc. • 
Global Environmental Solutions 

Memorandum 
Date 

Subject 

To 

May 20, 1997 
Telephone conversation with Dan Card of 
MPCA Regarding Additional Samp,ing of 
nO-ton Pile soils at Site F 

Marty McCleery-EV 

4700 Highway 10, Suite F Tel.: 612-633-2301 
Arden Hills, MN 55112 Fax 612-633-7166 

From Jean Brewster 
Organization GES-TCAAP 

MS MN24 
Telephone 633-2301 ext. 1635 
Fax 633-7166 

GES called Dan Card of MPCA today to notify him that 2 of the 24 samples collected at from the 720-
ton soils had failed to meet the cleanup goals for lead and after evaluating options we had decided to 
mix those two grid areas and then resample. He indicated that the verbal notification was sufficient to 
keep MPCA informed on this issue. When the task is complete, MPCA would like to review the data 
and the data will be included as part of the Site F Closure Report. 

Dan then asked for a hard copy of the Phase II Operation Plan, revised to include responses to the • 
MPCA letter which had minor comments regarding the previously Faxed copy of the plan. GES has 
already provided you with a copy of that letter. GES agreed to send a copy of the plan with added 

responses. 
GES stated that the purchase order for the Phase II scraping was being developed and that they 
(MPCA) would be notified when a firm schedule is defined. 

cc: Michael Fix/SIOTC-CO 
GES Files 
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Minnesota Pollution ControfAgency 
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February 3, 1997 

Mr. Michael R. Fix 
Commander's Representative 
Department of the i\nny 
Twin Cities Army Ammunition Plant 
4700 Highway Ten, Suite A 
Arden Hills, Mi.l'1Ilesota 55112-3928 

RE: Approval of Treated and Untreated Soils 
Explosive Testing at Site F 
Twin Cities i\nny Ammunition Plant 
:\1N7213820908 

Dear Mr. Fix: 

As discussed during our January 30, 1997, conference call, the Department of the Army 
requested a separate cover letter addressing the Minnesota Pollution Control Agency's (MPCA) 
approYll of treated and untreated soils explosive testing at Site F. 

As noted in our January 22, 1997, letter, the following information was reviewed by MPCA 
staff: 

• December 9, 1996, data (received via facsimile) from Wenck Associates, Inc. (supersedes 
November 19, 1996, explosive analysis). 

• October 31, 1996, Interpoll Laboratories, Inc. Determination of Nitro aromatics and 
Nitramines by High Performance Liquid Chromatography in Soil, Sediment, and Sludge 
Samples. 

• December 16, 1996, Interpoll Laboratories, Inc. Quality Assurance Quality Control Report, 
Project Number 8532. 

Based on the available data, MPCA staff have determined that residual explosive levels in 
untreated soils and post-treated soils do not pose an unacceptable risk to human health. 
Therefore, it is not necessary to establish cleanup goals for explosives in these soils at Site F. 

, . . . 
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Mr. Michael R. Fix 
Page 2 

Having completed investigation of residual explosives in soils to be left in place or backfilled at 
Site F, no further action is warranted at this time. We thank you for your cooperation in 
evaluating this concern. 

You may contact me at 612/297-8379, or Beth Gawrys at 612/297-8376, if you have any further 
questions or concerns on this issue. 

Sincerely, 

~cu~ 
Dan R. Card, P .E. 
Pennit and Review Unit 
Regulatory Compliance Section 
Hazardous Waste Division 

DRC:mln 
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C.19 Site D Pad and Building 515 Pad Decontamination 
Correspondence 



Minnesota Pollution Control Agency 
=======._=, =====:'_ .. _. ____ ===_==c:::ii.:====-== 

August 14, 1997 

Mr. Michael R. Fix 
Commander'-:; Representative 
Department of the Anny 
Twin Cities Anny Ammunition Plant 
4700 Highway 10 -Suite A 
Arden Hills, Minnesota 55112-3928 

RE: Site D Pad and Building 515 Pad Decontamination -
Use of Shotblasting Approval 
T\Vin Cities Anny Ammunition Plant 
lvfN7213820908 

Dear :Mr. Fix: 

The Minnesota Pollution Control Agency (MPCA) staff of the Hazardous Waste Regulatory 
Compliance Section Permit and Review Unit has reviewed the facsimile received 
August 8, 1997, se'nt by Dave Fuller of Alliant Techsytems, Inc. 

We have reviewed the June 5, 1997, "Site D Pad Wipe Sample Results". Results for cadmium, 
chromium, copper, lead, and nickel exceeded the September 8, 1993, base-line wipe sample 
analysis. We therefore concur that decontamination is necessary for the Site D pad. 

Shotblasting is proposed to decontaminate the Building 515 concrete pad which was used to load 
hazardous soils onto rail cars. While the original approved Site F Closure Plan called for steam 
cleaning the Site D concrete pad (used for soil washing soil leaching), shotblasting is now 
proposed for the Site D pad as well. We agree that shotblasting should provide a more thorough 
method of cleaning and as such, approve of this method of decontamination. Vie understand that 
appropriate equipment, dust control, and disposal methods will be used. Further, confirmatory 
sampling of the two (2) concrete pads will occur after shot blasting. 
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One (1) week prior to beginning shotblasting, please have staff from Alliant Techsytems, Inc. 
notify us so that we may schedule a site visit. Also, once decontamination is complete, please 
provide us with a summary of the Site D and Building 515 concrete pad confirmatory results. 

You may contact me at 612/297-8379 if you have any questions. 

Sincerely, 

Da.T1 R. Card, P .E. 
Permit and Review Unit 
Regulatory Compliance Section 
Hazardous Waste Division 

DRC:ts 

• cc: James Persoon, Alliant Techsystems 
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TECHSYSTEMS 

Alliant T echsystems Inc. 
Twin Cities Arsenal 

14 October 1997 New Brighton, MN 55112 

Subject: Variation from Site F Closure Plan - Decontamination Method for Concrete Pads 

Minnesota Pollution Control Agency 
ATTN: Mr. Dan Card and Ms. Beth Gawrys 
Hazardous Waste Division 
Regulatory Compliance Section 
520 Lafayette Road 
St. Paul, rvfN 55155 

Dear Mr. Card and Ms. Beth Gawrys: 

As we discussed in our telephone conversation of October 13, 1997, rather than power-wash the 
concrete pads used for handling hazardous soils from Site F, we intend to use a power scrubbing 
machine which has been used to successfully decontaminate other concrete surfaces. The pads to 
be cleaned include the Site D pad and the railcar loading pad at the fonner location of Building 
515 (the 515 pad). As you have requested, the proposed process follows: 

1.) Ponded rainwater that may be present on the pads will be removed and containerized 
in either 55-gallon drums, a holding tank or a vacuum truck. The pads will be hand
swept as necessary, to remove gravel and debris and the material will be collected in 

.. 55-gallon drums. The poly cover at the 515 pad will be removed and comainerized 
before sweeping begins. 

2.) A surfactant that has been proven effective in aiding removal of heavy metals from 
concrete will be sprayed on the surface. 

3.) A power scrubbing machine will be used to scrub the sprayed surface with brushes. 
Rinse water will be applied and the scrubbed area will be vacuumed. 

4.) Vacuumed wash water will be containerized in either 55-gallon drums, a holding 
tank, or a tanker truck. 

5.) A composite sample will be collected from the containers associated with each pad. 
a. For the Site D pad, the requirements of a previously granted special 

discharge approval from Metropolitan Council for Environmental Services 
(MCES) would be applicable; these include metals (cadmium, total 
chromium, copper, lead, mercury, nickel) and pH. Based on a telephone 
conversation with Mr. Robert Nordquist ofMCES, additional analyses 
will be required for the wash water containing surfactant: these are 
chemical oxygen demand (COD) and total suspended solids (TSS). 

b. For the 515 pad, the same analyses will be perfonned since Site F soils 
were also staged at this location. . 

c. If analyses indicate that analyte concentrations meet MCES requirements. 
the waters will be discharged t~ the sanitary sewer. COP 1 
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6) A composite sample will also be collected from the drummed sweeping materials and 
analyzed for the metals of concern at Site F"Cantimony, cadmium, chromium, copper, 
lead, mercury, nickel, and silver) . 

7) Based on sampling results, the wash wat~r and solids will be disposed in accordance 
with both state and federal requirements. 

8) Wipe samples will be collected from the pad(s) in the following manner: _ 
a.) At the Site D pad, one wipe sample will be collected from each section of the 

pad where background wipe samples had been collected. Samples from each 
location will be analyzed for those metals that were found above the baseline 
concentration during a recent wipe sampling (performed before cleaning) as 
shown in the attached table. 

b.) At the 515 pad, two wipe samples will be collected from portions of the 
exclusion zone (EZ) area (total dimension is approximately 40 by 80 feet) and 
one from the decon area. To establish baseline concentrations, two additional 
samples will be collected from portions of the 515 pad where no loading 
activities occurred. Samples will be analyzed for antimony, cadmium, 
chromium, copper, lead, mercury, nickel, and silver. These samples will be 
used to provide pre-existing concentrations at the pad and \\Iill be compared to 
the sample results for the EZ. 

c.) Samples will be collected and handled in the manner described in the Site F 
Closure Plan. 

9.) Wipe samples collected from the pad(s) will be compared to pre-existing baseline 
concentration values. If the scrubbing action has not reduced the concentration to the 
pre-existing range, then the pad will be cleaned again, either by repeating the 
scrubbing actions described above, by pressure washing per the Site F Closure Plan, 
or by shot-blasting with the method previously approved by MPCA. 

Based on your verbal approval of the use of the above-described scrubbing method for decon, we 
have c·ontacted our contractor and tentatively plan to proceed on Monday of next week (October 
20, 1997). We understand that you will review this document, provide any comments regarding 
the details of the method, then provide an approval letter when any comments have been 
addressed. Please call with any questions. The POC for this activity is Jean Brewster. 

Sincerely 

cc: M. McCleery, SIOTC-EV 
M. Fix, SIOTC-CO 
Environmental Files 

2 
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Minnesota Pollution Control Agency r 
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November 5, 1997 

Mr. Michael R. Fix 
Commander's Representative 
Department of the Anny 
Twin Cities Anny Ammunition Plant 
4700 Highway 10 -Suite A 
Arden Hills, Minnesota 55112-3928 

RE: Decontamination of Site D and Building 515 Concrete Pads 
Twin Cities Anny Ammunition Plant 
MN7213820908 

Dear Mr. Fix: 

We have reviewed the October 14,1997, "Variation from Site F Closure Plan - Decontamination 
Method for Concrete Pads·' letter (received October 20, 1997) submitted by Alliant Techsystems. 
Inc., on behalf of the Army. It is agreed, and was observed during our October 20, 1997, site visit, 
that a surfactant power ~crubbing machine will be used to decontaminated the Site D and Building 
515 concrete pads rather than shot blasting as previously proposed and approved. 

Decontamination, sampling, and analysis shall proceed in accordance with the procedures set forth 
in the October 14, 1997, letter, with the exception of the following. As discussed during our 
October 20, 1997, site visit, all five (5) sumps at Site D shall be cleaned by washing and pumped 
dry. One (1) wipe sample will be taken from one (1) sump (to be representative of all five (5) 
sumps) and analyzed for antimony, cadmium, chromium, copper, lead, mercury, nickel, and silver. 
Since no baseline samples were taken from the sumps, results will be compared to the maximum 
baseline September 1993, concentrations for the Site D pad. If the sump concentration exceeds the 
maximum baseline concentration, all sumps shall be washed again, and reanalyzed. This procedure 
shall be repeated until the maximum Site D baseline goals are met. 

Further, as also discussed during our October 20, 1997, site visit, the Army will propose a new 
method for top soil placement and placement of prairie grass. We understand and concur that due to 
a limited volume of available topsoil, areas at Site F which stored treated soils will primarily 
received top soil placement, followed by areas which received scraping only to the extent top soil is 
available, unless the prairie grass expert recommends differently. Prairie grass and mulch will be 
disked into the sandy soil to provide through mixing. FILE COpy 
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Mr. Michael R. Fix 
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You may contact me at 612/297-8379 or Beth Gawrys at 612/297-8376 if you have any questions. 

Sincerely, 

Dan R. Card, P .E. 
Permit and Review Unit 
Regulatory Compliance Section 
Hazardous Waste Division 

DRC:mk 

cc: James R. Persoon, Alliant Techsystems, Inc . 



TECHSYSTEMS 

Memorandum 

y 4700 Highway 10, Suite F ";j Acden Hms, MN 55112 

Date 
Subject 

To 

11 March 1998 
Minutes from Conference Call with MPCA 
Re: Cleaning of Site D and 515 Pads 

Marty McCleery 
Jean Brewster 

From J .R. Persoon 
Organization Environmental Services, 

Ammunition Systems 
MS MN24 
Telephone 612-633-2301, Ext. 1631 
Fax 612-633-7166 

C:~YCDCOS\SITEP.0311 PADS 

~ 

A conference call was held between Dan Card and Beth Gawrys of the MPCA and Jean Brewster and Jim Persoon 
of Alliant on Wednesday, March 11, 1998 to discuss the results of the cleaning of the Site D and 515 Pads at 
TCA.AP and a go forward plan for proceeding with closure of this project. Prior to the conference cali, a copy of 
calculations regarding metal concentrations remaining at the pads was forwarded to the MPCA along with a data 
summary table and laboratory data for the samples taken after the second round of cleaning (bead blasting) at the 
515 Pad. A copy of this material is attached. 

AlIiant started out by stating that the reason for the call was to discuss the analytical results after a single cleaning 
using a surfactant had been completed on the Site D Pad (surfactant/scrubbing) and two rounds of cleaning had 
been completed on the 515 Pad (one surfactant/scrubbing and one bead blasting). The wipe sampling and analyses 
performed for the pads after the cleanings indicated that some areas still had concentrations of Site F COCs above 
the background levels for the pads. Aliiant had discussed the situation with the Army and the conclusion was 
reached that further cleaning of the pads would not be cost effective since there was no guarantee that additional 
cleaning would result in concentrations of Site F COCs below background levels. Therefore. calculations had been 
done by Alliant (as noted above) that estimated the amount of metals above background. These estimates show the 
amounts on the pads are small. Both the Army and Alliant believe that the data indicates that the remaining 
concentrations of metals do not pose a significant risk to human health and the environment but recognize that 
there are no standards on which a definitive risk-based conclusion can be based. The Army and Alliant 
recommend that no further cleaning of the pads should be performed. They would like the MPCA to concur with 
this recommendation. 

If the MPCA does not concur with this recommendation, AlIiant stated that the Army would not consider 
additional cleaning for the reasons previously noted. The alternative course of action would be to remove both 
pads and recycle the concrete, since the levels of metals contamination do not preclude that course of action. This 
is a costly option but is attractive since no further decontamination of the pads would be required. The MPCA had 
no objections to the removal of the pads. The MPCA did ask if the pads would be used for the CERCLA clean up 
actions scheduled to take place at TCAAP this summer. AlIiant responded that there were no plans to use the pads 
for the remedial actions planned for the CERCLA sites at TCAAP. Plans are to use the 503 pad for the CERCLA 
remedial actions. 

The MPCA responded that, since there are no standards for the risk posed by contamination of this sort (metals 
contamination on surfaces above background levels) on which a decision of no further action can be based. the 
MPCA requires that, if background levels can not achieved, it must be demonstrated that a "good faith effort" to 
clean the pads has been made and that further action is not practical, reasonable and feasible. 
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Page 2. Minutes. MPCA Conference Call, 3/l1/98 

The MPCA has had experience with contaminated concrete in the past and recognizes that demonstration of 
decontamination to background and clean closure can be difficult or impossible. A "good faith effort" has been 
demonstrated in the past at other sites in one of several ways, e.g.,: 
• Successive rounds of decontamination showing significant decreases in the concentrations of contaminants in 

the decontamination rinse water. 
• Evaluation of exposure pathways and demonstration that contaminant levels are below known standards for 

the identified complete pathways. 

Since only one round of cleaning has been conducted for the Site D Pad. it does not appear that a "good faith 
effort" has been made. For the 515 Pad, although two rounds of cleaning have been performed, a significant 
reduction in contamination has not been demonstrated. In both cases, there are insufficient data to demonstrate 
that there is no risk to human health and the environment as there are no standards for this situation. Therefore, 
the MPCA practice regarding demonstration of a "good faith effort" is applicable. It was noted that it is the 
Army's responsibility to demonstrate the "good faith effort" with the appropriate data. 

Alliant then asked if it would be possible to justify no further actiOn for the Site D Pad by obtaining more data 
based on additional sampling and analyses of the water currently collected on the Site D Pad. For example, if these 
analyses shows metal concentrations below a specified standard for the groundwater pathway, such as the 
groundwater protection standardslHRLs, would the MPCA agree that no further action was required? The MPCA 
responded that this could be one approach to obtaining data to support that determination but that they could not 
give a final answer at this time. AJliant asked if, for the 515 Pad, which does not collect water, if this approach, if 
approved, could be modified by doing successive rinsing of portions of the 515 Pad and analyzing the rinse water 
to demonstrate that the levels of contamination in this simulated run off water were below a standard such as the 
groundwater protection standardslHRLs. The Army would be responsible for collecting the data and pres~nting it 
to the MPCA to demonstrate that a "good faith effort" to clean the pads had been made. Alliant noted that the 
standards to be used for evaluation of the water pathway need to be determined; If there is no significant potential 
for impact to wetlands, then groundwater protection standardslHRLs may be the best ones to use. Alliant noted 
that they believed it was highly unlikely that there was a pathway for the runoff to reach the wetland. e.g., Marsden 
Lake. Alliant agreed to verify that this is the case. (Note: A subsequent investigation showed that the surface 
water would flow into ditches along the west side of Snelling A venue and there are no culverts that carry this water 
beneath Snelling towards the wetlands.) 

The MPCA emphasized that this conference call was an information sharing and brainstorming exercise and 
Alliant and the A~y should not proceed until the MPCA had discussed the potential actions internally. It was 
stressed that the potential for a Deed Affidavit also existed, even with this modified approach, and this also needed 
to be discussed internally at the MPCA. It was also stressed that "good faith efforts" would be required even if a 
Deed Affidavit was also required. 

Based on this information, it was concluded that Alliant would inform the Army of the potential actions discussed 
in this conversation. The MPCA would discuss the potential courses of action with their supervision and respond 
to Alliant and the Anny with the results of that discussion. Alliant stated that they and the Army would take no 
further action until they hear from the MPCA. 

The conversation was then concluded . 
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DEPARTMENT OF THE ARMY 

RE?LY TO 
ATTENTION OF 

SIOTC-EV (200-1 b) 

SUBJECT: Site F Closure Plan 

"TWIN cmes ARMY AMMUNmON PLANT 
4700 HWY 10· SUITE A 

ARDEN HILLS. MN 55112·3928 

October 5, 1998 

CERTIFIED MAIL - RETUR.~ RECEIPT REQUESTED 

Minnesota Pollution Control Agency 
ATTN: Mr. Dan CardlMs. Beth Gawrys 
Hazardous Waste Division 
Regulatory Compliance Section 
520 Lafayette Road 
St. Paul, NfN 55155 

Dear Mr. Card and Ms. Gawrys: 

Attached is Addendum No.9 to the Twin Cities Anny Ammunition Plant (TCAAP) Site F 
Closure Plan (July 1993). 

Tne Anny has received funding for completing subject plan and would like to proceed with the 
following activities during the 1998 construction season. Your prompt ""Tinen approval of Addendum 

• 

No.9 is appreciated. Upon your verbal approval (telephone call to :vir. Jim Persoonfl'vls Jean Brewster, • 
6511633-2301, x16311l635), we will initiate the Addendum )io. 9 removal. Your\vnnen approval to 
Addendum )io. 9 will be added to the Site F Closure Report. 

The following 'activities will be necessary to complete Site F closure: 
• Removal of Site D pad - Addendum No.9 
• Removal of 515 pad - Addendum No.9 
• Legal survey of Site F 
• Submittal and approval of the Site F Closure Report 

Because the annual hazardous waste license fee for Site F will be pro-i:lted, depending 
upon the month in which Anny receives approval of the Site F Closure Report, Anny intends to move as 
quickly as possible to perronn these tasks. 

The POC is Mr. Martin McCleery, Remedial Project Manager, 651/633-2301, ext. 1651. 

Sincerely, 

~~ 
Michael R. Fix 
Commander's Representative 

Enelosure 

Copies Furnished: 
Alliant Techsystems Inc .. ATTN: Jim PersoonJ1v1N24 (w/enel) 

C 'D:au\$i,efC'.osure\AddendumNo 91tr doc 
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Addendum No.9 
Site F Closure Plan 

Twin Cities Army Ammunition Plant 
30 September 1998 

The concrete pads located at Site D (Site D pad) and near Building 515 (515 pad) will be 
removed and the concrete will be sent off-site for disposal. 

C:lDatalSiteFClosurelAddendumNo.9Itr.doc 
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".. / ! . ..:. \\....... ;.: . . . Minnesota Pollution Control Agency 

October 23, 1998 

Mr. Michael R. Fix 
Commander's Representative 
Department of the Anny 
Twin Cities Anny Ammunition Plant 
4700 Highway 10, Suite A 
Arden Hills, Minnesota 55112-3928 

RE: Approval of Addendum No.9 - Site F Closure Plan, Twin Cities A.rmy Ammunition Plant, 
MN7213820908 

Dear Mr. Fix: 

• 

The Minnesota Pollution Control Agency (MPCA) staff of the RCRAlSuperfund Unit, Site • 
Remediation Section, Metro District Office has reviewed the A.rmy's proposed October 5, 1998, 
Addendum No.9 to the Toxicity Characteristic A.rmy Ammunition Plant Site F Closure Plan 
(July 1993). This Addendum is approved and removal of the Site D and Building 515 concrete 
plans may commence with the following understandings. 

1. You requested'concurrence on remaining tasks to be completed for Site F Closure Activities. 
Addendum No.9 identifies the following: 

• Removal of the Site D pad; 
• Removal of the 515 pad; 
• Legal survey of Site F; and 
• Submittal and approval of the Site F Closure Report. 

One additional item that must be completed in order for the MPCA to certify Closure of Site F is 
completion of the "Site F Affidavit concerning Real Property Contaminated with Hazardous 
Substances." The April 8, 1997, proposed draft Affidavit was approved and amended by the 
April 21, 1997, MPCA comment letter. The legal survey of Site F shall be incorporated into the 
Affidavit. Document~tion filing of the April 21, 1997, MPCA amended Affidavit with Ramsey : 
County shall be included in the Site F Closure Report. 

520 Lafayette Rd. N.; St. Paul. MN 55155-4194; (612) 296-6300 (Voice); (612) 282-5332 (TTY) 

Regional Offices: Duluth· Brainerd· Detroit Lakes· Marshall· Rochester 
Equal OpoortUnltv Emolover· Printed on recycled oacer ccntalnlnc at teas; 2:° 0 ficers from cace' re~';c~ec ~v ccnsume's. 
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2. It is our understanding that the Army will do lead Toxicity Characteristic Leaching Procedure 
on the Site D and Building 515 pads. If analysis shows that the levels of residual lead 
contamination is not Toxicity Characteristic Leaching Procedure hazardous, then the 
hazardous waste debris rule in 40 Code of Federal Regulations Part 268 is not applicable and 
the excavated concrete pads may be sent off-site for recycling or a demolition landfill. 
However, if analysis shows to be Toxicity Characteristic Leaching Procedure hazardous for 
lead, then those portions of the pads that are hazardous are subject to the hazardous waste 
debris rule. 

3. Finally, for completeness, we ask that all Closure Plan Addendum's and approvals be 
incorporated into the Site F Closure Report. 

We look forward to submission of the Site F Closure Certification Report. 

You may contact me at (651) 297-8379 if you have any questions . 

Sincerely, 

Dan R. Card, P .E. 
Senior Remediation Engineer 
RCRAISuperfund Unit 
Site Remediation Section 
Metro District Office 

DRC:kh 
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