
REPLY TO 
ATTENTION OF 

HSHB-ES-G 0 6 JAN f988 

SUBJECT: Ground-water Monitoring Results for Seneca Army Depot, NY 

Commander 
Seneca Army Depot 

11
~/ 

ATTN: SDSSE- - ~ 
Romulus, NY 14541-5000 

1. Reference: 

a. U.S. Army Management Plan for the RCRA Ground-water Monitoring and 
Assessment Program, June 1981 . 

b. Letter, this Agency, HSHB-ES-G, 1 June 1984, SAB ; 

c. Letter, this Agency, HSHB-ES - G, 11 December 1984, SAB. 

d . Letter, this Agency, HSHB-ES-G, 23 May 1985, SAB. 

e. New York Water Class i fication and Quality Standards, Part 703, Ground ­
water Classifications, Quality Standards, and Effluent Standards and/or Li mita­
tions (Amended 2 August 1978; effective September 1978). 

2. Enclosures 1 and 2 are tables reporting results of chemical analyses of 
ground-water samples collected on 13 September 1985 from monitoring wells around 
the Demolition Area and Landfill at Seneca Army Depot, NY. Field pH, specific 
conductivity, and water level measurements were made by installation personnel . 
These data constitute the second semiannual set of results for 1985. All 1984 
data were reported in references lb and le . The first set of 1985 data was re­
ported in reference ld. 

3. Concentrations of certain parameters are compared to the New York standards 
in reference le. Certain other parameter concentrations are compared to the 
National Secondary Drinking Water Regulation criteria which address the aesthetic 
quality of the water . Any concentrations exceeding the standards or criteria 
are noted in the enclosures. 

4. The concentration of sulfate in the sample from well PT-12 continues to ex ­
ceed the state standard . The concent r ation of chloride in the same well sample 
exceeds the state standard and is significantly higher than the past reported 
concentrations for that well. In addition, the high values for specific 

--
(") 

C 



HSHB-ES-G 
JA 19861 

SUBJECT: Ground-water Monitoring Results for Seneca Army Depot, NY 

conductivity for the same well indicate that the National Secondary Drinking 
Water Regulation criterion for total dissolved solids would be exceeded. In 
general, the results are similar to those reported previously. 

5. No results are reported for wells W4 and W7 because they were dry. Well 
PT-13 was destroyed prior to the September 1984 sampling and has not been re­
placed. 

6. Questions regarding these data may be referred to Ms. Kirn M. Fleischmann 
or Mrs. Beth A. Martin, this Agency, AUTOVON 584-2024. 

FOR THE COMMANDER: 

2 Encls 

CF ( w / encl s ) : 
Cdr, HSC (HSCL-P) 
Cdr, AMC (AMCSG-S) 
Cdr, AMC (AMCEN-A) 
Cdr, DESCOM (AMSDS-RM-EF-D) 
Cdr, USATHAMA (AMXTH-AS) 

~'IF ~"{A/ 

REDERICK W. 
LTC, MS 
Chief, Waste Disposal Engineering 

Division 
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RUN DATE : 12 DEC 85 

INSTALLATION: SENECA AD, NY SIT E: DEMOLITION GROUNDS 

SAMPLING SITES 
RESULTS 

PARAMETER SAMPLING DETECTION 
DATE LIMIT UNITS B 

W5 W4 W6 W1 W3 W2 W7 

WATER 
LEVELS ( A) 12 SEP 85 FT 113. 1 104 . 3 106.3 99.4 92.3 
PH ( FIELD ) 13 SEP 85 PH 7. 1 7 . 1 7. 1 7 . 1 7 . 0 
SPEC CDND 13 SEP 85 1. UMC 720. 600. 880. 840. 830. 
SPEC CDND 13 SEP 85 1 . UMC 720 . 600 . 870. 830. 840 . 
SPEC CDND 13 SEP 85 1. UMC 730 . 6 10. 880 . 840. 840 . 
SPEC CDND 13 SEP 85 1. UMC 730 . 600. 880. 830 . 840. 
TDC 13 SEP 85 . 1 MGL 3 . 4 2 . 9 2 . 5 3 . 2 3 . 1 
TDC 13 SEP 85 . 1 MGL 3.4 2.8 2 . 7 3 . 3 3. 1 
TOC 13 SEP 85 . 1 MGL 3 . 4 3 . 0 2 . 5 3 . 3 3 . 5 
TOC 13 SEP 85 . 1 MGL 3 . 4 2 . 7 2.6 3 . 3 3 . 3 
TOX 13 SEP 85 .010 MGL NO ND ND ND NO 
TOX 13 SEP 85 . 010 MGL ND ND ND ND ND 
TOX 13 SEP 85 . 010 MGL ND ND NO ND ND 
TOX 13 SEP 85 . 010 MGL ND ND ND ND ND 
2,4,6-TNT 13 SEP 85 . 001 MGL ND ND ND ND ND 
2 , 4-0NT 13 SEP 85 .001 MGL ND ND ND ND ND 
2 , 6-0NT 13 SEP 85 . 001 MGL ND ND ND ND ND 
ROX 13 SEP 85 . 030 MGL ND ND ND ND ND 
HMX 13 SEP 85 . 100 MGL ND ND ND ND ND 
TETRYL 13 SEP 85 .010 MGL ND ND ND ND ND 

~ PAGE NO 
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RUN DATE: 12 DEC 85 

INSTALLATION: SENECA AD, NY 

~EGENB 

SITE : DEMOLITION GROUNDS 

NOTES: ALL METALS AND OTHER PARAMETERS WHERE APPROPRIATE ARE ON A DISSOLVED (FILTERED) BASIS UNLESS OTHERWISE 
NOTED . DETECTION LIMITS SHOWN ARE NORMAL LEVELS; ACTUAL LIMITS MAY VARY IN ENVIRONMENTAL SAMPLES. ANALYTICAL RESULTS 
ARE ACCURATE TO EITHER 2 DR 3 SIGNIFICANT FIGURES. 
A VALUES SHOWN ARE FOR WATER LEVEL ELEVATION ABOVE A REFERENCE DATUM 
B UPGRADIENT SITE 

MGL - MILLIGRAMS/LITER 
UGL - MICROGRAMS/LITER 
PCL - PICOCURIES/LITER 
UMC - MICROMHOS/CENTIMETER 
NTU - NEPHELOMETRIC TURBIDITY UNITS 
TON - THRESHOLD ODOR NUMBER 
TON - TASTE DILUTION INDEX NUMBER 
CU - COLOR UNITS 
PHM - PER 100 MILLILITERS 

PAGE NO 2 
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RUN DATE: 12 DEC 85 

INSTALLATION : SENECA AD, NY 

PARAMETER SAMPLING DETECTION 
DATE LIMIT 

WATER 
LEVELS ( A) 12 SEP 85 
CHLORIDE 13 SEP 85 1.0 
IRON 13 SEP 85 . 10 
SUL FATE 13 SEP 85 2.0 
PH ( FIELD ) 13 SEP 85 
PH(L AB ) 13 SEP 85 
SPEC COND 13 SEP 85 1 . 
SPEC COND 13 SEP 85 1. 
SPEC COND 13 SEP 85 1 . 
SPEC COND 13 SEP 85 1. 
TDC 13 SEP 85 . 1 
TDC 13 SEP 85 . 1 
TDC 13 SEP 85 . 1 
TDC 13 SEP 85 . 1 

UNITS B 
PT - 10 

FT 670 . 0 
MGL 69 . 0 
MGL ND 
MGL 13 . 0 
PH 7 . 5 
PH 7 .8 
UMC 830 . 
UMC 830 . 
UMC 830 . 
UMC 820 . 
MGL 1. 4 
MGL 1. 3 
MGL 1. 3 
MGL 1. 3 

SITE : LANDFILL 

SAMPLING SITES 
RESULTS 

PT-11 PT-12 PT-14 PT-15 

652.3 642.0 630 . 1 630.6 
52.0 692. ob. 46 . 0 13 . 0 

ND ND ND ND 
114.0 487 .0 1,,.. 97.0 44 . 0 

7.4 6.9 7. 1 7 . 4 
7 .8 7.4 7 .6 8. o 

830. 3800. 700 . 510. 
840 . 3800. 700. 520. 
840. 3800. 690. 520. 
840 . 3800. 700. 520. 

2.6 3.5 3 . 3 1 . 8 
2.5 3.4 3 . 3 1. 9 
2 . 6 3.4 3 . 2 1.9 
2.7 3.5 3 . 3 1.8 

PAGE NO ~ 



RUN DATE : 12 DEC 85 

INSTALLATION: SENECA AD, NY 

l::.E6ENB 

SITE : LANDFILL 

NOTES : ALL METALS AND OTHER PARAMETERS WHERE APPROPRIATE ARE ON A DISSOLVED (FILTERED) BASIS UNLESS OTHERWISE 
NOTED. DETECTION LIMITS SHOWN ARE NORMAL LEVELS; ACTUAL LIMITS MA Y VARY IN ENVIRONMENTAL SAMPLES . ANALYTICAL RESULTS 
ARE ACCURATE TO EITHER 2 OR 3 SIGNIFICANT FIGURES. 
A VALUES SHOWN ARE FOR WATER LEVEL ELEVATION ABOVE A REFERENCE DATUM 
B UPGRADIENT SITE 
# VALUE EXCEEDS A NATIONAL SECONDARY DRINKING WATER REGULATION CRITERIA 
& VALUE. EXC.E:E"DS A. '-1£1,.J YORI'- ST Alf. 6i.OOJJD-WA1€R. STAIJl>A.~f) 
MGL - MILLIGRAMS/LITER 
UGL - MICROGRAMS / LITER 
PCL - PICOCURIES/LITER 
UMC - MICROMHOS/CENTIMETER 
NTU - NEPHELOMETRIC TURBIDITY UNITS 
TON - THRESHOLD ODOR NUMBER 
TON - TASTE DILUTION INDEX NUMBER 
CU - COLOR UNITS 
PHM - PER 100 MILLILITERS 
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AMCEN-A 

DEPARTMENT OF THE ARMY 
HEADQUARTERS, U.S. ARMY MATERIEL COMMAND 

5001 EISENHOWER AVENUE, ALEXANDRIA, VA 22333-0001 

SUBJECT: Proposed Modification to the U.S. Army Groundwater 
Monitoring Program - Request for Comments 

HQDA (DAEN-ZCE) 
WASH DC 20310-2600 

l 5 MAY 1986 

1. Reference letter, HQDA, DAEN-ZCE, 22 Apr 86, subject as above. 

.. 

2 . This command has reviewed the subject document and provides the following 
comments: 

a . Implementation of the proposed modification in FY 87 is too soon unless 
HQDA centrally funds and contracts for the analytical support in the interim. 
The earliest AMC could program funds to assume this new mission would likely be 
FY 88. 

b. Some AMC installations may be able to perform the routine monitoring 
analytical requirement by expanding existing laboratory capabilities. However, 
adequate set-up time must be alloted, and USAEHA technical support must be 
available to establish QA/QC procedures, analytical methods, chain of custody 
requirements, and data reporting. Such labs may also require state-certification 
before -any analytical data would be acceptable. Consequently, in-house analytical 
capability will take some time to develop and may be anticipated in FY 88. 

c. Another option for addressing the subject modification is for this 
command or its installations to contract for the analytical support. Execution 
of this option in FY 87 depends upon the availability of funds for this program 
from HQDA. 

d. USAEHA analytical support must be available until AHC has the capability 
to take over the workload on the routine monitoring. Guidance is requested from 
HQDA so that adequate programming and budgeting for funds can be pursued. 



AMCEN-A 
SUBJECT: Proposed Modification to U.S. Army Groundwater 

Monitoring Program - Request for Comments 

3. Point of Contact, this headquarters, is MAJ Jessie B. Cabellon, AMCEN-A, 
274-9016. 

4. AMC - Providing Leaders the Decisive Edge. 

FOR THE COMMANDER: 

CF: 
COMMANDERS 

AMCCOM (AMSMC-ISE) 
\_J)EBCOM (AHSDS-R}f-EFD) 

TECOM (AHSTE-ST-E) 
USAEHA (HSHB-ES) 
USAEDH (HNDED-PM) 

l . 

)1 111wt~ I JEKiY A. HUBBARD 
Colo el, GS I Dep ty Chief of Staff, 

E gineer 



"-,. REPLY TO 

ATTENTION OF": 

DEPARTMENT OF THE ARMY 
OFFICE OF THE CH I EF OF ENGINEERS 

WASHINGTON , D.C . 20310-2600 

2 2 APR 1985 

DAEN -Z CE 

SUBJECT: Proposed Modification to the US Army Ground-Water 
Monitoring Program - Request for Comments 

SEE DISTRIBUTION 

1 . References: 

.... 

a. Letter, Office of the Chief of Engineers, DAEN - ZCE, 31 
March 1981, subject: Sampling and Analysis of Ground Water from 
Resource Conservation and Recovery Act (RCRA ) Monitoring Wells 
(Enclosure 1). 

b. Letter, Huntsville Division, Corps of Engineers, 
HNDED -PM , 11 June 1981, subject: US Army Management Plan for --
the Ground -Water Monitoring and Assessment Program ( Enclosure 
2 ) • 

2. The Resource Conservation and Recovery Act ( RCRA ) focused 
attention on protection ot, ground-w_ater resources. RCRA and 
implementing state laws require a ~ignificant amount of 
sampling and analysis of ground-water around hazardous-and 
solid waste land disposal facilities. In March, 1981, DA 
implemented a centrally managed ground-water monitoring and 
assessment program (references la and lb). This program has 
been in continuous implementation since 1981 under the 
direction of the US Army Environmental Hygiene Agency (USAEHA ). 
The present level of support is summarized in Enclosure 3. 
Currently, 87 waste disposal facilities among 29 installations 
are supported through quarterly and semiannual sampling and 
analysis of over 500 monitoring wells. ' During FY85, 
approximately 1,500 samples were collected and 25,000 analyses 
performed. 

3 . The purpose of this letter is to request comments on a 
proposed modification to the ground-water monitoring program. 
Under this modification, USAEHA woDJd discontinue routine 
anal tical support for the program. However US · would 
continue program manag er as it has 'n-

e is a revised man ageme n pan for the 
ground-water monitoring program and addresses in detail this 
proposed change. 



4. Routine analytical support by USAEHA is proposed to be 
termi~ted for two reasons. 

a. The routine collection of ground-water quality data in 
response to regulatory requirements is not an Army Medical 
Department (AMEDD) responsibility, but rather an ongoing 
operational responsibility of the installations. USAEHA 
analytical support during the first half of this decade -~ 
provided a valuable resource because competent private 
laboratory services were few, and those willing to accept RCRA 
ground-water samples were generally overloaded. Many capable 
private laboratories are now available to do this type of work. 

b. The ground-water monitoring program constitutes a 
significant drain on both mission funding and laboratory 
services of USAEHA. - The analytical portion of this program is 
having an adverse impact on USAEHA's ability to support other 
priority mission services .which are clearly AMEDD 
responsibilities. Special funds were never provided to support 
this particular program. Funding constraints are particularly 
severe this year and are expected to be the same for FY87 and 
out years. 

5. USAEHA proposes to continue its role as central program 
manager and to continue to provide services through the 
program which are considered valid AMEDD responsibilities. 
These serv i ces would include the revision o technical 
guidanc..e-Lo_ participating installations to assu that proper 
sam lin and sample preparation procedures are being usea-:-- rn 
addition, contracted ground-water quality ata would continue 
to be technically reviewep by a professional experienced in the 
evaluation .of ground-water quality -data. Interpretive letters, 
to include recommendations where apprdpriate, would continue to 
be generated to help installation personnel understand the · 
health significance, regulatory compliance status, and trends 
in their ground-water quality results. The centralized data 
base, which currently contains approximately one-quarter of a 
million individual water quality data entries, would continue 
to be maintained. The capability exists for statistical 
comparisons of these historical data by AMEDD and MACOM 
personnel to evaluate various types of trends among Army 
facilities. USAEHA would continue to provide (on request) 
limited short-term analytical support for special case 
situations to facilitate rapid response to regulatory changes 
and other special requirements. 

6. Enclosure 5 presents a summary of the estimated cost of 
contracting laboratory services for ground-water analyses in 
support of the 29 installations presently participating in this 
program. The total cost is estimated to be about $300,000; 80 
percent of which is in support of AMC . 

.,. 



7. To assist activities selected to develop and administer 
analy~ ical support contracts, USAEHA would prepare (during 3rd 
Quarter, FY86) a generic statement of work to include technical 
specifications for analytical methods, quality 
assurance/quality control (QA/QC) procedures, chain of custody 
requirements, and data reporting instructions. Addressees may 
want to consider centralized MACOM contracts. Centralized 
contracts hav e advantages in cost savings, provide better 
control and management, facilitate ~ontract administration, -- and 
most importantly, provide greater confidence in the quality of 
data generated through close scrutiny of laboratory QA/QC 
procedures. 

8. The implementation time frame for this proposed 
modification is FY87. Request addressees provide comments to 
this of fice NLT 15 May 86 on the proposed modification, and, 
if applicable, the estimated earliest date for completely 
assuming responsibility for routine analysis. 

9. POC, this Office, is LTC James Stratta, AV 224-3434; POC, 
DASG - PSP is LTC Hugh McAlear AV 289-0129; and POC, USAE HA is 
Mr. John Bauer, AV 583-2024. 

FOR THE CHIEF OF ENGINEERS: 

Encl 
- -/; l, r; iJtc"t'. <\ .. rJ I// 7u·N __ r:J7.I i ~

.,.·, . 
T OMAS H. MAGNESS, .. II .:. 
Colonel, Corps o Jgineers 
Chief , Army Envi'ronmental Office 

DISTRIBUTION: / 

CDR, AMC (AMCE N) 
CDR, TRADOC (ATE N-FE ) 
CDR, FORSCOM · (AFEN-MSE) 
CDR, DLA (DLA -WS ) 
SUPT, USMA (MAIN-AE ) 
CDR, HUNTSVILLE DIV (HNDED -PM ) 
CDR, FESA 

CF: 

HQDA (DAEN -ZCF-U) 
HQDA (DASG-PSP ) 
CDR, TRADOC ( ATMD ) 
CDR, AMC (AMCSG) 
CDR, FORSCOM (AFMD) 
CDR, HSC (HSCL - P) 
CDR, AEHA (HSHB - E) 
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"O'\..YTO 
AT"f'Dn10fol0rl 

DAEN- 3CE 

DEPARTMENT 0 
0,..,..ICE OP' THE CHI EF OP' ENG INEERS 

WASHINGTON, 0.C, 20310 

· SUBJECT: Sampling and Analysis of Groundwater from Resource 
Conservation and Recovery Act (RCRA) Monitoring \\'e lls 

SEE DISTRIBUTION 

1. US Environmental Protection Agency (EPA) regulation . 
40 CFR 265 .90 -265.94 published in Federal Register, VOL. 45, 
pp. 33239-42 (19 May 1980), requires all owners and operators 
of active hazardous waste disposal facilities to implement a 
ground-water monitoring proJram not later than 19 November 1981. 
In addition, some states are requiring a similar program for 
active sanitary disposal facilities. This monitoring program 
must sample the groundwater on a quarterly basis during the first 
year to establish a baseline and then less frequently (annually 
or semi-annually, depending upon the parameters analyzed) for 
the remaining life of the disposal site and 30 years after 
closure. 

2. Although the total number of wells to be sa~pled Army-wide 
is unkno\--.TI at this time, ·current projections indicate that at 
leas t 12,000 samples will be collected for analysis the first 
year. This analytical workload will exceed the capacity of 
inhouse resources and wi)l require contract support for this 
initial year. Routine analyses 1or subsequent years (beginning 
~ovember 1982) are planned to be performed by the U~ Army 
Environmental Hygiene Agency (USAEHA ) . 

3. All installations with RC~~ monitoring wells will have similar 
analytical requirements. Economies of scale dictate that a small 
number of requirements-type contracts should be utilized for this 
support the initial year. This approach will be cost-effective, 
red uce quality control problems, simplify data evaluation, 
provide better control 6f laboratory workload and improve response 
time. Preliminary estimates indicate·· that over $2 mil lion 
in savings may . result from central management of this effort. 
Huntsville Division (USA EDH ) will award the basic contracts and 
centrally manage them with AEHA providing technical monitorship 
of contract performance. Wo rk against these contracts will be 

.,. 
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3 1 r• ~""I ~--. 
l, 1'"1 1 , , .. · , · DAEN-ZCE 

SUBJECT: 
... , 

Samp 1 ing ar;d An al y sis of Ground\-.· ate r from Resource 
Conservation and Recovery Act (RCRA) Monitoring We lls 

ordered by USAEDH, based upon requirements identified by the 
installation /MACOM. Funding will be on a reimbursable basis 
from the installation/MACOM. 

4. A detailed implementation plan is being prepared join t ly by 
USAEDH and USAEHA and should be available by 30 April 1981: 
Basic features of this plan include: 

a. USAEHA primary responsibility through a preliminary 
groundwater assessment plan, if necessary, with centralized 
analytical contract support by USAEDH. 

b. Sample collection, preservation and shipment by 
installation personnel using sample containers and instructions 
furnished by USAEHA. . 

c. Evaluation of analytical data by USAEHA ana reports 
provided to installation/~~COM. 

d. Follow-up actions for identified problems: 

(1) Resampling and retesting for confirmation. 

(2) Development of preliminary groundwater assess~ent 
plan by USAEHA. 

(3) Implementation of above plan by either US . .\EH..\ 
(workload and capability ~ermitting) or other agency such as 
USATH.~'l.\ , USACE FOA (Corps support is on a reimbursable basis), 
or installation. : 

(~) Development of functional criteria and corrective 
projects by installation/MACOM. 

(5) . Programming appropriate 0>1AF,L'!CA/~lCA projects by 
installation /~~COM . 

~O!E: The above seq~ence applies.if a const:uction fix is 
required. Depending upon the results obtained, it may ~ot be 
necessary to go beyond step (1) or step ( 3). 

5. Request addressees take the following actions: 

a. Provide to US.-\EDH (ATTN: H~DED-P~{) the follo\o.'ing 
information not later than 17 April 1981: 

.,. 
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DAEN-ZCE 
SUBJECT: 

', 

~ 1 i ... ~~-: ·: ~ 
Sampling and Analysis of· Groundwater from Resource 
Conservation and Recovery Act (RCRA) Monitoring Wells 

(1) Total number of wells, by installation, around 
ha zardous waste disposal sites which will require sampling and 
analysis. 

.._,. 

(2) Total number of wells, by installation, around 
sanitary landfill sites which must be monitored according to 
state permit. Include frequency of sampling required and 

, parameters to be monitored. 

NOT E: This information is required t o scope the support 
contracts and must be available prior to initiation of pr ocurement 
announcement. · 

b. Initiate programming.and procure~ent actions to ob ta in 
necessary sampling and limited analytical equipment. (e.g. 
temperature and pH probes) needed by installations ~o suppo rt 
this program. By separate co rr espondence, USAEHA will provide a 
suggested list of ite~s needed. 

c. Prog r am funding in the FY82 budget to support the 
analytical support contracts and iden t ify any FY81 funds which 
might be obliga t ed in FY81 f or analytical wo r k in Oc t obe r-N overn6er· 

,~ :~ 198~ . USA ED H wi ll assist in de t ermining appropriate funding 
requirements. 

6. Your support of this plan is essential to ensure f ull . 
compliance with applicable'regulations while reali:ing subs tantial 
cost savings to t he Army. POC t his HQ ~is LTC Dennis Gjlson, 
DAEN -Z CE, AV 224-4269/3434. -

FOR THE CHIEF OF ENGINEERS: 

.:: 

DISTRIBUTION: 
CO:S1>1ANDERS 

N.G. , JR . 
Brigadier -Gene ral, USA 
Assis tant Chie f of Engine~rs 

US AR..'lY MATE RI EL DEVELOPMENT AND READINESS CO~NA.'-lD 
US AR.'lY INTELLIGE~CE AND SECURITY CO~f?-LA.;--;D 
US AR.'lY CO>~fU NI CAT I ON S CO>Pi-l-\}iD 
>IILITARY TR..\FFIC ~l<\NAGE>IE~T C0~0tA~ D 
US AR.>1Y MILITARY DISTRICT OF h'ASHI~ GTO:-J 
US AR..'lY HEA L TH SERVICES CO>r-!A'-lD 
US AR.'lY FORC ES C01'-'01A.~D 

3 
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DAEN- ZCE 
SUBJECJ:, : Sampling and Analysis of ·Gr ound~at er from Resou rc e 

Conservation and Recovery Act (RCRA ) Monitoring Wells 

rrrsTRIBUTION CONTINUED: 
us AR.'1Y TRAINING AND DOCTRINE cmNAND 
us AR.'1Y WESTERN cmfMAND 

SUPERINTENDENT 
US MILITARY ACADEMY 

_. . 

... 
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---,,,._,. TO 

.I •~1-. ••CN : , 

DEPARTMENT OF. THE ARMY 
M~NTSVIL. L.J!: C IVI SI ON, C,:)RPS OF !:~GIN EE:KS 

,- , O. 90X 1600 

HUNT5VIL. L..Z . AUBAMA J!ia07 

Si..'3JEC!: t:S . .\r.:ly ~Ianageoen: Plan f or t:ie Grounc.:;ater :-Ionitoring and 
Assessment Progra~ 

S:':E D!STR.l3l!!IO~.; 

1. ?..efarence letter, DA£-;-ZCE, OCE, 31 ~!arch 1981, subject: Sar:ipling an~ 
.~alysis of Groundwater from Resource Conservation and Recovery Act (RC?..A) 
)~onitoring Wells which indicated that USAL..~ and USAi:DE ~ould prepare a de­
tailed bple~entation plan for managing the task of oon.:!..tori:lg and assessing 
6 =ouncwater arou.,d Ar.::.y ha~arcous wastes disposal fac:lit~es. The ~ooi:or:f_.,g 
is requ:::..red by the US Enviroooental Protect~on Agency (liS :::?A) to conply with 
?..CRA. 

2. The suoJect ?lao is inclosed for you= infor::iation and appropri.2.te act~on. 
The ~L\CO:!.s ::iay ciesire to supple=ieot the plan ,,;i: :-i speci.:ic i:.st::-ucticns to 
t:ieir instal1ations . 

3. Po:.:i:s c: co~tact for infor.:iaticn are: 

a. liS Ar::ly E:wi:-ox:ental Eygie-ne .!. gency - :!.r. G2.r:.1 :-:e=ieth 
, At:ovo~ 58~-2024 or 

~oi::=iercial (301) 671-2024 .. 
b. US Ar=y ~ngi~eer Division, cu~:sville :•!r. Ro:-i :ore.::an 

1 Incl 
as 

D!S7RBUTIC:I: 

(Cont inuation ?age 2) 

Al.i~OVO~ 742-5530, 
:TS 873-5530 or 
Co:::::iercial (205) 895-5530 



,. . 

li.\'DED-PX 1: :une 1951 
SUB.TE CT: ... , US Ar::iy :1anagc::ien t Plan for the Groundwater Honi to ring anci 

Assess~ent Prograz:i 

DISTRIBCTION: (Continued) 
Co-:-anders 

US A.r::iy }1ateriel Develop~ent and Readiness Co!III:land, Am: DRCIS - A, 
Al2xandria, VA 22333 

uS Ar::iy I~telligence and Security Coi:unand, AT~: IAI.OG-IF, Arlington 5all 
Station, VA 22212 

US Ar.:ly Communications Command, Ft. Huachuca, A2 85613 
US Ar.:J.y Military Traffic Management Cor:i::nand, AT'l:I: XT-SA, Falls Church, VA 

_ . ... . _ 22_041 . . .. · _. . . . _. . , .- . _ _ -. . .· _ ·-·· ... -- ·. _ ;,· _ _ 
_. -. ~:: :_:_US Army .!11litary, District -of .Washington, · ·ATTN: ·-A.~PP ; . Washington," ·oc · 20319 

. US Ar=rJ Health Services Co!Il!Iland, ATTN: HSLO-F. Ft. Sao Houston, TI 78234 
US Ar;:.y Forces Cocmand, ATTN: AFDl'-FE, Ft. ~1cPherson, GA 30330 
US Army Training and Doctrine Comm.and, ATTI1: ATE.'1-~, Ft. X.onroe, \'A 23651 
US Ar;;Jy Western Co~nd, ATTN: APE.~-FE, Ft . Shafter, HI 96858 
US i--.rrJy Corps of Engineers, ATTI: D~- ZCE/DAL~-MPC- I / D,\B\- XPO-u, 

Washington, DC 20314 
_.....-US A..r-::i.y Environcental Hygiene Agency, ATTI: HSE-EP-L, Aberdeen ?:-ovi.:lg 

Ground, XD 21010 
US -~ Y Toxic and P..a=ardous Materials Agency, A~: DRXTII-FS, Aberdeen 

Provi:lg Grot!nd, :!D 21010 
Su?eri.:ltenc:ent, US }iilitary Academy, ATT:1: HA.Dj- A, i~·est Poi.=t, ;IT 10996 

~ > 
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Major 
Command 

AMC: 

AMCCOM 

DE SCO~I 

TECOM 
. 
DLA: 

USMA: 

TABLE. PARTICIPANTS IN THE GROU ND- WATER 
~ MO NITORING PROGRAM - JANUARY 1986 

Installation 

Number of 
Ha z ardous 

Wa s te Facilities 

Badger AAP 
Hawthorne AAP 
Holston AAP 
Iowa AAP 
Joliet AAP 
Lone Star AAP 
Longhorn AAP 
Louisiana AAP 
Milan AAP 
Newport AAP 
Pine Bluff Arsenal 
Radford AAP 
Sunflo\..·er AAP 
Watervliet Arsenal 

Anniston AD 
Lexin g ton-Blu e Grass AD 
R 1.ver AD 

Proving Ground 

Defense Depot Ogden 

Fort Drum 
Fort Indiant~wn Gap 
Fort McCoy 
Fort Polk 
Fort Riley 
Fort Stewart 

Fort Benjamin Harrison 

West Point 

6 
1 
2 
2 

2 
1 
1 
1 
3 

18 
4 
2 
1 

4 
4 
5 

1 

59 

.,. -

Number of 
Solid Waste 
Facilities 

1 

6 

1 

1 

2 

1 
2 
1 
1 

1 

2 
1 
1 
2 
1 
1 

1 

28 

Number of 
Monitoring 

Stations 

76 
7 

23 
9 
8 

12 
9 
7 
8 

26 
98 
42 
20 

4 

25 
· 23 

33 

12 

3 

4 

6 
11 

9 
17 

6 
6 

5 

9 
524 
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Revised 

U.S. Army Management Plan 
for the 

~CRA Ground - Water Monitoring and Assessment Program 
February 1986 

I. INTRODUCTION. 

A. Background. 

1. The Resource Conservation and Recovery Act of 1976 
(RCRA) required the U. S. Environmental Protection Agency (EPA) to 
promulgate regulations to protect human health and the environment 
fro~ improper management of solid and hazardous wastes. EPA has 
pro~ulgated requirements for sanitary landfills and interim status 
standards for owners and operators of hazardous waste treatment, 
storage, and disposal facilities. The main thrust of thes e 
standards is the protection of ground water from contamination by 
ha z ardous solid wastes. 

2. To comply with the RCRA regul~tions, own~rs/operators 
o f ha zar dous waste tr ea tment, storage and disposal facilities 
should have applied for and received interim status to continue 
operating. Owners/operators of facilities which continued to 
receive waste after 26 July 1982, should have applied for a final 
p ermi t by 8 November 1985. Retention of the interim status and 
fina l EPA app roval ·to continue operatin2 is conting e nt upon, among 
other th xhgs, monitoring the ground wa ter around the di sp osal 
facilities. 

3. To perform gr~und-wat~r monitoring, sanpling wells 
must be installed, ground water samples extracted and chemical 
analysis performed on these samples. T~is document addresses the 
Army's management plan for accomplishing the expected heavy 
workload of sampling and analysis associated with this program . 

B. Pur oose and Scope. 

1 • . The purpose of this management plan is to present 
the organization of a centralized Army program to support install­
ation commanders in meeting the ground-water monitoring and 
assessment requirements of RCRA. This plan identifies the actions 
and schedule required for implenentation, fun<lin~ requirements, 
and performing organizations and responsibilities. 

2. Althou g h this document and the support progr a m 
address pri narily hazard ous waste disposal sites, support of 
monitoring requirenents for sanitary landfills is also included. 

" 
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1 3. This plan does not include installation of monitor -
. i n g w e 11 s , d e v e 1 o pm e n t _of w a s t e m a n a g em e n t p 1 a n s , s e cu r i t y 
requirements, contingency plans, personnel training and closure 

_and post~cl osure care. All these are requirements under RCRA but 
have either been addressed by separate actions or are site speci­
fic req ui rements which must be accomplished by the installation. 

C. Chan ge in the Ground - Water Monitoring Program. It is the 
intent of the U.S . Army Environmental Hygiene Agency (USAEH A) to 
continue operating the RCRA Ground -water Monitoring and Assess me nt 
Program largely as it has been for the past 4 years. The primary 
change, addressed in this revision, is the shifting of responsibil­
ity _for routine sample analyses from USAEHA to --t-he · in·s-fallat ·:Con :~·­
The discontinuation of routine analytical support by USAEH A ~-ill 
enable the Agency's laboratory to better support project work . It 

, 

is not in the Army's best interest for this Agency to provide 
analytical support for long -term routine monitorinc. In addition, 
with a contract laboratory sending data directly to the installa ­
tion, reporting turnaround times could be significantly improved. 
This Agency will continue to provide _analytical support for special 
casesa .nd ·under __ certain . circumstances as described in par agrap hs III , 
·c ~nd D. Other details pertaining to the chan ges are also provided 
herein. 

D. Reference Documents. 

1. 40 CFR Part 265, Interim Status Standards for Owners 
and Op erators of Hazardous Waste Treatment, Storage and Disposal 
Faciliti~~ (Federal Register, dated 19 May 19 80). 

2. 40 CFR Part 264, Standards for Own ers and Operators of 
Hazardous Waste Treatment, Storage and Disposal Facilities, 
revised, July 1984. , 

3 . 40 CFR Part 257, Criteria ~or Classification of Solid 
Waste Disposal Facilities and Practices. (Federal Register, dated 
13 SepteLlber 1979) . 

E. Or 2a ni zatio nal Resoonsibilities. 

1. -Office of the Chief of Engi_neers (OCE). 

As the primar 'y DA staff ele.r.ient responsible for 
attaining Army compliance with environmental laws and regulations, 
OCE will provide oversight to insure Army-wide consistency and 
overall effectiveness of this sampling and analysis program. 

2. Major Arr..y Cor..r.innds (MACOMs) . 

' Th c M ,\CO~: s have the res pons i bi 1 it y to a s s i st th e ir 
install~tions in achieving compliance with environm e ntal laws and 
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regulations. Within the scope of this plan, the MACOMs are 
respons~ble for assisting the installations in obtaining the 
resource's n e c es s a r y to support this program , inc 1 u d in g funding 
for analytical support. (Department of the Army may choose 
to centrally fund this contract support). 

3. U.S. Army Environmental Hygiene Agency (USAEHA). 

USAEHA has the responsibility to support the MACOMs 
and installations to help ensure compliance with health and environ­
mental requirements. This agency will be the central coordinating 
activity and technical manager for this sampling and analysis 
program. The following tasks will be the responsibility of USAEHA: 

a. Develop and distribute detailed guidance to the 
Army installations regarding sampling equipment requirements, 
sampling procedures, sample preservation and shipment, and chain 
of custody. 

b. Evaluate analytical data and distribute a report 
of such evaluation to the MACOM and installation. 

c. Monitor from a technical standpoint all hydrogeo­
logic investigations that were initiated as a result of evidence 
of ground-water contamination observed in the routine ground-water 
monitoring program. 

d. Maintain a centralized database. 

e. Provide technical oversight of overall monitoring 
program to include water quality data interpretation, evaluation 
of well network adequacy, a6d periodic site visits to ensure the 
use of proper sampling equipment and protedures. 

f. Provide short-term analytical support , for new 
f a c i 1 i t i e s or f o r i n s t a 11 a t i o n s · ' ~. i i: h ·-a s p e c i a 1 · mo n i t o r i n g 
requirement. 

4. Installations. 

The in~talla~ion commander has the final responsi­
bility to comply with the requirements o~ the regulations cited in 
paragraph ID above and permits issued thereunder. Gathering the 
data necessary to satisfy these requirements is also an 
installation responsibility. However, because of the Army-wide 
impact of this program, other Army elements have responsibilities as 
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identified abov e to 
th es e re,quirements. 
will be responsible 

assist the installation commander in meeting 
Within the scope of this plan, the in sta llation 

f or per form i n g the f o 11 ow i n g task s : - ---· --~- · ~ -- ·-·----

a. Identify installation-specific sampling and 
analysis requirements. 

b. Procure or otherwise make available sampling ~ 
equipment unless sampling will be accomplished by a contractor. 

c. Collect, preserve, and ship samples in accordance 
with instructions furnished by USAEHA . 

d. Report the well monitoring results to re gul a tory 
agencies as required in regulations and permits, 

e. Procure and monitor contract(s) for analytical 
support. 

f. Develop and maintain a sampling and analysis plan. 

g. Maintain an adequate well n etw ork. 

h. Maintain thorou gh records of all monitoring 
activities. 

II. R E Q U I R E ~1 E N TS • 

A. Ha za rdous Waste Disp osa l Sites. Subpart F of Part 265 
requires th a t g round-water monitoring be performe d at ha za rdous 
wa ste land fi lls, surface imp o undm e nts, and land treatment 
facilities be g inning in Nov:mber 1981~ For those sites where the 
monitoring indicates possible contaminan t migration from -the site, 
an assessment must be performed to determine .if contamination has 
occurred and, if so, the extent and concentration of contaminants 
in the ground water. Any ha z ardous waste disposal facility which 
received waste ifter 26 July 19 82 was required to submit a Part B 
permit application to EPA by 8 November 1985. Upon receipt of a 
final permit, the owner/operator is subject to the ground -w ater 
monitoring requirements of 40 CFR Part 264, Subpart F, as will be 
so stipulated in the permitr 

1. 
(Part 265). 

Ground -Wa ter Monitoring aL Interim Statu s Faci lities 

4 
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I , a. Background Monitoring. 

During the first 12 months of monitoring, samples 
must be ·taken quarterly and analyzed for the 30 parameters listed 
in the accompanying table. Twenty are measured to characterize 
the suitability of the ground water as a drinking water supply 
(National Interim Primary Diinking Water Regulation [NIPD WR ] 
parameters). Six others are for determining general ground - water 
quality. The remaining four parameters are to be used as indica­
tors of ground - water contamination. The ground - wat e r elev a tion in 
t he wells must be measured each time a sample is taken. Dur i ng 
the first 12 months of monitoring, the data must be submit te d to 
the regulatory authority within 15 days of completin3 each 
quarterly analysis. 

TABLE 

OF 

,I 

HAZ ARDOUS WASTE SITE MONITORI NG PA RAM ETERS 

Gr oup 1 - Pa r ame t e rs ch a r a cteri z ing suitability as a drink i ng 
water supply: 

ars e ni c 

bariurn 
l 

cad r.i iurn 

chromium 

fluoride 

1 ea d 

mercur)' 

nitrate 

selenium 

silver 

5 

.. ,, 

endrin 

lind a ne 

me tho xyclor 

toxaphene 

2,4 - P. 

2,4,5 - TP 

radiur.1 

gross alpha 

gross beta 

c o 1 i f o r 1,1 b a c t e r i a 
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. Gr6up II - Parameters establishing groun~- water quality: 

ch-! o ride 

iron 

manganese 

phenols 

sodium 

sulfate 

Group III - Parameters used as indicators of ground-water 
contamination: 

pH 

specific conductance 

tot a l organic carbon 

total organic halogen 

b. Routi~e Monitoring. 

(1) After the first 12 months, the frequency of 
sampling and analysis will be annual for chloride, iron, 
manganese , p hen o 1 s , sodium , ~and s u 1 [ate , and semi an nu a 1 for pH , 
specific conductance, total organic carbon, and total or~anic 
halo3en. Ground -water elevations must a1so be determined when 
sa~ples are taken. This routine monitoring will be perfor1;1ed at 
active facilities and for closed disposal facilities during the 
30 - year post - closure period • 

(2) For each well and indicator para1;1eter, the · 
statistical Student's t-test will be used _ to conpare the routine 
monitoring results to the site's background data which will . have 
been gathered in the first i2 r.,onths of r.ionitoring. 

( 3 ) _ F o r t :1 o s e s i t e s H h e r e th e s t a t i s t i c a 1 t e s t d o e s 
not indic.:itc t!lc possibility of ::;round-water contar.iination, the 
install.itions need only provir..ic monitori n g results to the regula­
tory authority as part of the annual report. The annual report 
r:iust also include an cvalu2tion of the Hater table elevation data , 
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.which determines whether the monitoring well system still meets 
the requirements of 40 - CFR 265.9l(a). ... , 

(4) In those cases where the statistical test 
indicates possible ground - water contamination, resampling and 
analysis must be performed ~mmediately, and if the problem indica­
tion is confirmed, the regulatory authority must be notified in 
writing within 7 days. A ground - water quality assessment must 
then be performed. The requirements for planning and conducting 
these assessments are discussed below. 

2. Ground-Water Quality Assessments. 

a. The purpose of this assessment is to determine: 

(1) Whether any hazardous WRste or hazardous waste 
constituents have entered the ground water; 

(2) The rate and extent of migration of hazardous 
wast e or hazardous waste constituents in the ground watei; and 

(3) The concentrations of ha z ardous wastes or 
hazardous waste constituents in the ground water. 

b. Planning. 

The Assessment Plan identifies to the regulator the 
procedur~ that the installation plans to utilize to assess the 
magnitude of the ground-water contamination. This assessment plan 
must be prepared and submitted to the regulatory authority within 
15 days of the time that they are notified of the confirmed prob­
lem indication. The asses~ment pl~~ must be certified by a · 
qualified geologist or geotechnical engineer and shall -include: ., -

(1) The number, location, and d_epth of wells; 

(2) Sampling and analytical methods for those 
hazardous wastes or hnzardous waste constituents in the facility:·· 

-(3) Evuluation procedures, including any use of 
previously gathered . ground ~water quality · information; and 

( 4 ) A s c h e d u 1 e o f i m p 1 e 1r. e 
0

n t a t i on . 

c . F i e l u a 11 d L n b \~ o r k • 

The ground-water quality assessment must be imple ­
mented as soon as technically feasible. The first d e termination of 
an ussessmcnt consists of defi11ing whether ground-water contamina­
tion is occurring and can be made by annly zi ng water from existing 
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-wells. If contaminati.on is detected, the installation of addi-
tional wells and detailed hydrogeologic studies will likely be 
required, When the assessment work is complete, a written report 
must be submitted to the regulatory authority within 15 days. 

3. Remedial Actions. 

Remedial action will be required at facilities which 
are determined to be significant ground - water contamination 
sources . . This may involve either closure or upgrading of the 
facility. 

4. Ground-Water Monitoring at Permitted 
264) (The following information is only a summary. 
required to monitor under 40 CFR Part 264, Subpart 
to that regulation to fully understand the details 
requirements ). 

Facilities (Par t 
Installations 

F, should refer 
of the 

a. Background Monitoring. For the purpose of 
determining background ground-water quality, each well at a facility 
must be sampled four times and analyzed for the parameters which are 
required by the Regional Administrator for detection monitoring. 
This will provide a dataoase for statistical comparison with future 
analytical results. If the appropriate parameters were anRlyzed 
during Part 265 monitoring, the results of those analyses may be 
used for background data. 

i b. Detection Monitoring. Sampling and analysis are 
conducted semiannually. The parameters to be monitored are speci­
fic in the permit and will vary from facility to facility. For 
each sanpling event, all data must be evaluated to determine if 
there has been a statistica1ly significant increase over back­
ground values. The Cochran's Approxirna~ion to the Behr~ns-Fisher 
Student's t-test is the statistical test to be used for this 
e~aluation. If a statistically significant {ncrease is found, the 
followins actions must be taken: 

constituents. 

(1) 

' ( 2) 

Notify the Regional Administrator \/ith in 7 days. 

Sample all wells ahd analyze for Appendix VIII 

.. 
(3) Establish background values for each Appendix 

VIII constituent at the compliance point. 

(4) Aµply for a permit modification to estoblish a 
c o r:t µ 1 i ;-i n c c rn o n i t o r i n g p r o g r a r.1 ,~ i t h i n 9 0 d a y s . 

, 
8 
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(S) Within 180 days, submii the data to justify a 
varianc; or submit an engineering feasibility plan for a correc­
tive action program . Lastly, the ground-water flow rate and 
direction must be determi.ned annually. 

c. Compliance. Monitoring. Wells are sampled and 
analyzed qu arterly to determine whether the facility is in com­
pliance with the ground-water protection standard specified irt the 
permit. Concentrations of all parameters must be expressed in the 
form necessary to perform the statistical test (i.e., four 
replicates). Samples must be analyzed for all Appendix VIII 
constituents annually. If any constituents not specified in the 
permit are detected, the owner/operator must notify the Regional 
Administrator within 7 days. Statistical testing is performed on 
all quarterly results. If a statistically significant increase has 
occurred, the following actions must be taken: 

(1) Notify the Regional Administrator within 7 days. 
The notific ati on must indicate which concentration limit~ have 
been exceeded. 

( 2 ) Ap?lY for a permit modification to establish a 
corrective action program within 180 days, or within 90 days if an 
engineering feasibility study was submitted durinB d etection 
monitoring. 

( 3) As an al.ternative to proceeding with corrective 
action, ~he o~ncr/op erator may demonstrate that a source other than 
the regulated unit caused the non-compliance or that a standard was 
exceeded due to an error in samplin~, analysis, or evaluation. If 
this option is chosen the orner/oper~tor must: 

/ 

(a) Notify the Regional ~dministrator within 7 days, 
T_h e not i f i cat ion must ind i cat e which con c en tr at ion 1 i r., i ts ha v e 
been exceeded . 

(b) Within 90 days, submit a report which demon­
strates that a source other than the regulated unit caused the 
non -complia nce or if a standard was exceeded due to an error in 
sampling, analysis, or evaluation . 

..r-

(c) Also within 90 days, ~pply for a per~it modifi­
cation to make appropriate changes to the compli a nce monitoring 
program. 

(d) Continue to monitor in accord with the compliance 
r,1 o n i t u r i n g p r o g r a m • 

,, 
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/ d. Corrective Action. The· owner/operator must take 
corrective actions to ensure that the regulated unit is in compli ­
ance wi~h the standards set forth in the permit. The modified 
permit will specify actions to be taken, i.e., removal or treat­
ment of waste constituents. A ground-water monitoring program to 
denonstrate the effectiveness of the corrective actions must be 
implemented. Corrective actions must be continued to the e~tent 
necessary to ensure compliance with the ground-water protection 
standards. A report on the effectiveness of the corrective action 
program must be submitted semiannually. 

B. Sanitarv Landfill Sites. 

1. Routine Monitoring. 

The frequency of sampling and the parameters to be 
routinely monitored at sanitary landfill sites are highly variable 
and are specified in the operating permit issued by the state. 
Many permits require no ground-water monitoring but others require 
sampling frequencies varying from quarterly to annually ~nd lists 
of parameters varying from simply chlorides and total dissolved 
solids to the total RCRA list or all those listed in the Pri~ary 
Drinking Water Standards. This plan cannot list in detail the 
requirenents at every installation. However, those installations 
with ground-water monitoring requirements for sanitary landfills 
wi ll be included in this routine monitoring program if so desired 
by the installation. 

1 
2. Ground-water Quality Assess □ ents. 

Required response to evidence of ground-water conta □-
ination from sanitary landfjll sites is not as uniform as that 
specified for hazardous waste sites·:- The general approach must be 
t h e s a rn e , i . e . , c o n f i r m a t i o n of c o n t a n i n:a t i o n mu s t b e o ht a i n e d , a n 
assessment of extent and amount of contanination perforned (which 
may involve so me subsurface hydro3eologic investigation), and 
appropriate corrective action programmed. In each case the 
details and sco~e of the assessment and corrective actions will b~­
specified by the state involved. 

III. :-lA~l AG E~iC:NT PROCEDURES. 

A. Genera 1. 

~any in~tallations are currently involved in a ground­
water □ onitoring program as required in 40 CFR Part 265, Subpart F. 
Most of those installations participate in the U.S. Army Ground ­
water Monitoring and Assess~ent Program. This centralized program 
was initiated in Novenber 1981 and has assisted installations in 
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meeting RCRA ground-wat~r monitoring requirements. Many of the 
installations in the program have been monitoring for 4 years and 
will continue to monitor for many years (generally 30 or more). 
For this type of established, routine monitoring, USAEHA will no 
longer provide analytical support. The monitoring program will 
continue; however, certain functions will change as described 
below. 

B. Routine Monitoring. 

1. The Figure portrays a dia gram of the intera ct ions of 
participating organizations in accomplishing routine monitoring . 
Specific responsibilities under the new management system are 
delineated below . 

2. Sampling will be accomplished by install ation 
personnel or by a firm under contract to the installation. All 
analytical work will be performed by a laborator y under contract to 
DA, the MACOM, or the installation. USAEHA will provide a generic 
statement of work to use in preparing a laboratory contract(s). 
This statement of work will include QA/QC procedures, analytical 
methods, chain of custody requirements, and data reporting 
instructions. Analytical d ata will be reported directly to the 
ins talla tion; however, the contract should also include a require­
ment to send the data to USAEHA. The statement of work provided by 
USAEHA will include the specifications for the data to be sent to 
USAEHA. Th ese specifications will include details de scribi ng data 
hardware (i.e., types of di scs acceptable) and software (i.e., 
format, fil e n ames ). This method of data reporting will allow USAEHA 
to maintain a co mpre hensive ground-water quality database. To 

· maintain c omp lete records, installations should continue to se nd 
field data lo gs heets to USAVIA. The.se forms provide needed pH and 
water level data. USAEHA will then re-s~bQit the data to the 
installation in tabular form with a letter providing a technical 
interpretation of the data. 

-3. In addition to providing the types of support 
d escribed in par agraph 2 above, USAEHA will also provide technical 
information, guidance, and training. USAEHA will provid e training 
on sampling monitoring wells when needed . . USAEHA will also conduct 
periodic site visits · to evaluate sampling procedures to ensure that 
proper equipment and methods are being used. Information and 
guidance will be provided on regulatory issues as well. Generally, 
information and guidance will be provided on all aspects of ground­
water monitorin g (i.e., sampling, sampling equipment, and analyses). 

C. Monitoring at New Facilities. USAEHA can, on request, 
provide analytical support to new facilities and facilities with a 
new requirement to monitor the ground-water quality for a limited 

1 1 
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time period . This will give the installation time to procure the 
s e r v i c e 9-, o f a co n t r a c t 1 a b o r a t o r y • A 1 s o , th e i n c r e a s e d 1 e v e 1 o f 
USAEHA involvement in the early stage of monitoring will help to 
establish communication and a strong working relationship between 
USAEHA and the installation. This initial support will also assist 
USAEHA in developing a complete file on the facility to include 
background information and all available data. After the short-term 
USAEHA analytical support is discontinued, analytical support ~ill 
be the responsibility of the installation, and USAEHA support will 
continue in the manner described in paragraph III.B. 

D. Special Cases. Under certain circumstances, USAEHA can 
provide analytical support for installations with a special moni­
toring requirement, on request by the MACOM. Special cases may 
inclu_de, __ but are not limited to: special short-terr.1 --re-gula-t ·c;r·y·~ 

.~equirements; installation in need of support due to gross 
contractor failure; and split sampling, if a problem with the 
laboratory is suspected. When ·short-term requirements end or 
problems are corrected, routine ground-water monitoring should 
continue under the management format described in paragraph III.B. 

IV. IMPLEMENTATION. 

The schedule for implementation of the revised Mana ge ment 
Plan for the U.S. Army Ground - water Monitoring and Assessment 
Program is provided in the following Table. --

TABLE 

SCHEDULE OF IMPLEMENTATION 

Provide revised management plan to Department of 
the Army 

Develop generic statment of work for use in 
establishing la~oratory contract(s) 

Implement revised management plan 

13 
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Winter 86 

Spring 86 

Fiscal 
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ESTIMATED COST OF CONTRACTING LABORATORY SERVICES 
FOR GROUND-WATER ANALYSES 

Calculations based on 1986 Fee schedule for Lancaster Laboratories, Inc., 
Lancaster, PA. Note that discounts were applied for installations "with 
significant workloads. Estimated discounts were based on a telephone 
conversation between Mrs. Beth Martin, USAEHA, and a customer service 
representative from Lancaster Laboratories, Inc. 

A 20% discount was used for 7 installations which submit a significant 
volume of samples. The discounts applied are considered conservative. All 
other prices came directly from brochures. 

The number of samples to be submitted for each parameter during 1986 were 
tabulated by a co mp uter program. Therefore, the numbers used to calculate 
analytical costs for 19 8 6 are considered accurate. 

ADDITIONAL 25% 
ANALYTICAL FOR QA/QC AND COST OF TOTAL 

COSTS DATA TRA NSFER CO NTAINERS COST 

M!CCOM $133,800 $33,500 $21,300 $188,600 

fORSCOM 34,300 8,600 5,400 48,300 

DESCOM 33,200 ,, 8 ,-300 5,000 46,500 
,. 

DLA (DD Ogden) 6,000 1,500 - 900 8,400 

TECO~l (JPG) 4,000 1,000 600 5,600 

USMA (~est Point) 11 80 0 500 300 .. 2,600 
S 213, 100 S53,400 $33,500 $300,000 

.,:. 
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DEPARTMENT OF THE ARMY Ms . Fleischmann/kb/AUT0V0N 
U. S. ARMY ENV IRONMENTAL HYGI ENE AGEN CY 584- 2024 

REPLY TO 
ATTENT ION OF 

ABERD E EN PROVIN G GROU ND . MARYLAND 21011>-6422 

HSHB- ES- G 2 3 MAY 1985 

SUBJECT : Ground-water Monitoring Results for Seneca Army Depot, NY 

Commander 
Seneca Army Depot 
ATTN: SDSSE-AD 
Romulus, NY 14541- 5000 

1. Reference : 

a. U. S. Army Management Plan for the RCRA Ground-water Monitoring 
and Assessment Program, June 1981 . 

b. Letter, this Agency , HSHB- ES- G, 1 June 1984, SAB. 

c. Letter, this Agency, HSHB- ES- G, 11 December 1984, SAB . 

d. New York Water Classification and Quality Standards, Part 703, 
Ground- water Classifications, Quality Standards , and Effluent Standards 
and/or Limitations (Amended 2 August 1978; effective September 1978) . 

2. Enclosures 1 and 2 are tables reporting results of chemical 
analyses of ground-water samples collected on 20 March 1985 from 
monitoring wells around the Demolition Area and Landfill at Seneca Army 
Depot, NY. Field pH, specific conductivity, and water level measurements 
were made by installation personnel . These data constitute the annual 
and first semiannual set of results for 1985 . All 1984 data were 
reported in references lb and le. 

3. Concentrations of certain parameters are compared to the New York 
standards in reference ld. Certain other parameter concentrations are 
compared to the National Secondary Drinking Water Regulation criteria 
which address the aesthetic quality of the water. Any concentrations 
exceeding the standards or criteria are noted in the enclosures. 

4. At both sites , the sulfate concentrations are elevated in most well 
samples, and exceed the state standards in two well samples (PT- 12 and 
W4) . The concentration of manganese in the sample from well W4 exceeds 
the National Secondary Drinking Water Regulation criterion of 0. 05 mg/L , 



HSHB- ES- G 
SUBJECT: Ground-water Monitoring Results for Seneca Army Depot, NY 

but does not exceed the state standard of 0.3 mg/L. Although iron was 
detected in most of the samples collected in September 1984 (reference lb), 
no iron is detected during this sampling period. All other results are 
similar to those reported in references lb and le . 

5. No results are reported for well W5 because it was dry. Well PT- 13 
was destroyed prior to the September 1984 sampling and has not been 
replaced. 

6. Questions regarding these data may be referred to Ms. Kim M. Fleischmann 
or Mrs . Beth A. Martin, this Agency, AUTOVON 584- 2024. 

FOR THE COMMANDER: 

2 Encls 

CF (w/encls): 
Cdr, HSC (HSCL- P) 
Cdr, AMC (AMCSG/AMCEN -A) 
Cdr, DESCOM (AMSDS- RM- EF- D) 
Cdr, USATHAMA (AMXTH-AS) 

2 

~~,/~~ 
REDERICK W. OECHER 

LTC, MS 
Chief, Waste Disposal Engineering 

Division 



RUN DATE: 17 MAY 85 

INSTALLATION : SENECA AD, NY SITE: DEMOLITION GROUNDS 

SAMPLING SITES 
RESULT S 

PARAMETER SIi MP LING DETECTION 
DATE LIMIT UNITS B 

W5 W4 W6 W1 W3 W2 W7 

WATER 
LEVELS (A) 19 MAR 85 FT D 110. 2 110 . 3 110.5 105. 3 93.7 103 . 6 
CHLORIDE 20 MAR 85 1.0 MGL 6.0 12.0 7 .0 15.0 4.0 3.0 
IRON 20 MAR 85 . 10 MGL ND ND ND ND ND ND 
MANGANESE 20 MAR 85 .030 MGL .085 # .045 ND ND .038 ND 
PHENOL 20 MAR 85 .01 MGL ND ND ND ND ND ND 
SODIUM 20 MAR 85 1. MGL 23. 24. 9. ~ 9. 2. '. 
SULFATE 20 MAR 85 2.0 MGL 306.0& 231 . 0 231 .0 194.0 180.0 47.0 
COND - FIELD 20 MAR 85 1. UMC 680. 440. 540. 550. 490. 270 . 
PH(FIELD) 20 MAR 85 PH 6 . 8 6 . 9 6.7 6.8 7 . 0 7 . 0 
SPEC COND 20 MAR 85 1. UMC 990. 700. 760 . 760. 750. 400. 
SPEC COND 20 MAR 85 1 . UMC 990 . 700 . 750. 760. 740. 390 . 
SPE C COND 20 MAR 85 1. UMC 1000. 700. 750. 760. 740 . 390 . 
SPEC COND 20 MAR 85 1 . UMC 1000 . 700 . 750. 760 . 740. 390. 
TDC 20 MAR 85 . 1 MGL 5.8 8 . 8 5 . 9 6.0 4. 1 9 . 5 
TDC 20 MAR 85 . 1 MGL 5 .7 8 . 8 5.9 6.0 4. 1 9 . 5 
TOG 20 MAR 85 . 1 MGL 5.7 8.7 5 .8 6.0 4.0 9.4 
TDC 20 MAR 85 . 1 MGL 5 . 9 8.8 6. 1 6 . 0 4. 1 9.6 
TOX 20 MAR 85 . 010 MGL ND ND ND ND ND .014 
TO X 20 MAR 85 . 010 MGL ND ND ND ND ND .013 
TOX 20 MAR 85 .010 MGL ND ND ND ND ND . 012 
TOX 20 MA R 85 . 010 MGL ND ND ND ND ND . 014 
2,4.6-TNT 20 MAR 85 . 001 MGL ND ND ND ND ND ND 
2 , 4-DNT 20 MAR 85 .001 MGL ND ND ND ND ND ND 
2,6-DNT 20 MAR 85 .001 MGL ND ND ND ND ND ND 
ROX 20 MAR 85 .030 MGL ND ND ND ND ND ND 
HMX 20 MAR 85 . 100 MGL ND ND ND ND ND ND 
TETRYL 20 MAR 85 . 010 MGL ND ND ND ND ND ND 

PAGE NO 

~ ,...._ 

-



RUN DATE: 17 MAY 85 

INSTALLATION: SENECA AD, NY 

tE6EN8 

SITE: DEMOLITION GROUNDS 

NOTES : ALL METALS ANO OTHER PARAMETERS WHERE APPROPRIATE ARE ON A DISSOLVED (FILTERED) BASIS UNLESS OTHERWISE 
NOTED. DETECTION LIMITS SHOWN ARE NORMAL LEVELS; ACTUAL LIMITS MAY VARY IN ENVIRONMENTAL SAMPLES. ANALYTICAL RESULTS 
ARE ACCURATE TO EITHER 2 OR 3 SIGNIFICANT FIGURES. 
A VALUES SHOWN ARE FOR WATER LEVEL ELEVATION ABOVE A REFERENCE DATUM 
B UPGRADIENf SITE 
# VALUE EXCEEDS A NATIONAL SECONDARY DRINKING WATER REGULATION CRITERIA 
& VALUE EXCEEDS A STATE WATER QUALITY STANDARD OR CRITERI A 
D - WELL WAS DRY 

MGL - MILLIGRAMS / LITER 
UGL - MICROGRAMS / LITER 
PCL - PICOCURIES / LITER 
UMC - MICROMHOS / CENTIMETER 
NTU NEPHELOMETRIC TURBIDITY UNITS 
TON - THRESHOLD ODOR NUMBER 
TON - TASTE DILUTION INDEX NUMBER 
CU - COLOR UNITS 
PHM - PER 100 MILLILITERS 

PAGE NO 2 



~ 
~ ,.... 

RUN DATE: 17 MAY 85 

INSTALLATION: SENECA AD. 

PARAMETER SAMPLING 
DATE 

WATER 
LEVELS (A) 19 MAR 85 
CH LOR IDE 20 MAR 85 
IRON 20 MA R 85 
SULFATE 20 MAR 85 
COND-FIELD 20 MAR 85 
PH(FIELD) 20 MAR 85 
SPEC COND 20 MAR 85 
SPEC COND 20 MAR 85 
SPEC COND 20 MAR 85 
SPEC COND 20 MAR 85 
TOG 20 MAR 85 
TDC 20 MAR 85 
TDC 20 MAR 85 
TDC 20 MAR 85 

NY 

DETECTION 
LIMIT UNITS 8 

PT- 10 

FT 676.6 
1.0 MGL 69.0 
. 10 MGL ND 
2 .0 MGL 19.0 

1 . UMC 580. 
PH 7.2 

1 . UMC 960. 
1 . UMC 960. 
1. UMC 950 . 
1 . UMC 950. 
. 1 MGL 3 . 1 
. 1 MGL 3.0 
. 1 MGL 3 .0 
. 1 MGL 3 . 0 

SITE : LANDFILL 

SAMPLING SITES 
RESUL TS 

PT-11 PT - 12 PT - 13 PT-14 PT-15 

652 . 1 647. 1 635.4 633.7 
57.0 16 . 0 23 . 0 7 .0 

Nb ND ND ND 
163.0 275.0& 64.0 37.0 
700. 800. 490. 350. 
6.9 6.9 7.0 7 . 1 

800 . 1110 . 660. 450. 
810. 1110. 660. 460 . 
800. 1120. 660. 460 . 
800. 1100 . 660. 460 . 
6.5 7 . 2 3.9 5.2 
6.5 7 . 2 4. 1 5 . 1 
6 . 5 7 . 2 4 . 0 5.3 
6.5 7 . 2 4 . 0 5.3 

PAGE NO 



RUN DATE: 17 MA Y 85 

INSTALLATION: SENECA AD, NY 

tE6ENB 

S !TE: LANDFILL 

NOTES: ALL METALS AND OTHER PARAMETERS WHERE APPROPRIATE ARE ON A DISSOLVED (FILTERED) BASIS UNLESS OTHERWISE 
NOTED . DETECTION LI MITS SHOWN ARE NORMAL LEVELS; ACTUAL LIMITS MAY VARY IN ENVIRONMENTAL SAMPLES . ANALYTICAL RESULTS 
ARE ACCURATE TO EITHER 2 OR 3 SIGNIFICANT FIGURES. 
A VALUES SHOWN AR E FOR WATER LEVEL ELEVATION ABOVE A REFERENCE DATUM 
B UPGRADIENT SITE 
& VALUE EXCEEDS A STATE WATER QUALITY STANDARD OR CRITERIA 

MGL - MILLIGRAMS / LITER 
UGL - MICROGRAMS / LITER 
PCL - PICOCURIES / LITER 
UMC - MICROMHOS / CENTIMETER 
NTU - NEPHELOMETRIC TURBIDIT Y UNITS 
TON - THRESHOLD ODOR NUMBER 
TON - TASTE DILUTION INDEX NUMBER 
CU - COLOR UNITS 
PHM - PE8 100 MI LLILITERS 

PAGE NO 2 



New .. ¥ork State Department of Environmental Conservation 

6274 East Avon- Lima Road, Avon, New York 14414 
TELEPHONE: 716/226-2466 

CONFIDENTIAL INFORMATION 

Commander 
Seneca Army Depot 
ATTN: SESSE-:-AD 
Romulus, New York 14541-5001 

Dear Sir: 

March 7, 1986 

RE: 1985 Groundwater Monitoring of Landfill 

Henry G. Williams 
Commissioner 

Eric A. Seiffer 
Regional Director 

This l etter is to request copies of 1985 groundwater monitoring data 
for the wells located around the Seneca Army Depot old landfill. Data 
for 1984 was provided at this time last year to Deborah Jackson of this 
office by your Stephen M. Absolm. 

A review of the 1984 data suggests that leachate is exiting the landfill 
and is intercepted by wells #13, 14 and 15 as indicated by elevated parameters 
chloride, sulfate and specific conductivity. If you have not already 
done so, it is requested that you expand the parameter list in future 
analyses to include: 

1) I a more complete metals scan, including heavy metals (under EPA 
Interim Drinking Water Standards); 

2) potassium , sodium, nitrate; 

3) total organic halogens (TOX). 

Test Methods for Evaluating Solid Waste - Physical/Chemical Methods. 
EPA - SW-846, 1982; 

Methods for Chemical Analysis of Water and Wastes. EPA-600/4-79-020; 

Standard Methods for the Examination of Water and Wastewater. 
16th edition, 1985. 

Your response by March 30, 1986 would be appreciated. It may be 
directed to either Ms. Jackson or me at the address listed above. 



Commander - 2 - March 7, 1986 

Please call me if you have questions. Thank you in advance for your 
help. 

VBD:vv 

Very truly yours, 

~ ~kk 
Assistant Engineering Geologist 
Division of Solid & Hazardous Waste 



P.RIMARY WATER RULES 

cqmmunities serving 10,000 to 74 ,999 
individuals. 
i141.6(c) corrected by 47 FR 10998, 
March 12, 1982] 

(c) The regulations set forth in 
141.1 l(a), (d) and (e); 141.14(a)(l); 
141.14(b)(l)(i); 141.14(b)(2)(i); 141.14 
(d); 141.2l(a),(c) and (i); 141.22(a) and 
(e) ; 141.23(a)(3) and (a)(4); 141.23(1); 
14l.24(a)(3); 141.24(e) and (f) ; 141.25 
(e); 14l.27(a); 14l.28(a) and (b); 
141.31 (a), (d) and (e); 141.32(b)(3); and 
I 4 I.32(d) shall take effect immediately 
upon promulgation. 

(d) The regulations set forth in 141.41 
shall take effect 18 months from the date 
of promulgation. Suppliers must 
complete the first round of sampling and 
reporting within 12 months following the 
effective date. 

leJ The regulations set forth in 141.42 
shall take effect 18 m·onths from the date 
of promulgation. All requirements in 
141.42 must be completed within 12 
months following the effective date . 
Subpart B-Maximum Contaminant Levels 

§ 14-l.ll Maximum contaminant levels 
for inorganic chemicals, 

(a) The MCL for nitrate is applicable 
to both community water systems and 
!':on-community water 11ystems except as 
provided by in paragraph (d). The levels 
for the other inorganic chemicals apply 
only to community water systems. Com­
pliance with MCLs for inorganic chemi­
cals is calculated pursuant to§ 141.23. 

S- 754 
132:0102.1 

[ 141 .11 (a) amended by 45 FR 57342, beneficial effects in reducing the 
August 27, 1980; corrected by 47 FR occurrence of tooth decay. 
10998, March 12, 1982] [141.1 l(c) corrected by 47 FR 10998, 

(b) The following are the maximum March 12• 19~21 . 
contaminant levels for inorganic . (d) At the discretion of the State, 
chemicals other than fluoride: mtrate level_s not to exceed 2? mg/I may 

be allowed m a non-community water 

Level, 
milligrems 

Contaminant per liter 

Arsenic.... ... .. .. .. ................... ...................... . 0.05 
Bariu:n .............. ...... .. .................... ........ 1. 
Cadmium ...... ............... ..... ..... ........ ....................... ...... ..... 0.010 
Chromium .............................. ..... ..... ............. 0.05 
Lead ...... ...... .. .. ............. ........ .. ..................... ... ............. .. .. .. 0.05 
Mercury......... .. .. .. .... ...... ........................ ........ .... ... .. ... .. ...... 0.002 
Nitrate (as N) .................. .. .. .... ......... ...... ...... ........ .. .. .. .. 10. 
Selenium............... ... ............................................... ..... ..... 0.01 
Silver .......... ......... ............ ... .. .............. ........ ............. ........ 0.05 

(cfWhen the annual average of the 
maximum daily air temperatures for the 
location in which the community water 
system is situated is the following, the 
maximum contaminant levels for 
fluoride are: 

Temperature degrees 
Fahrenheit Degrees Celsios 

Level, 
milli­

grams 
per liter 

system if the supplier of water 
demonstrates to the satisfaction of the 
State that: 

(1) Such water will not be available to 
children under 6 months of age; and 

(2) There will be continuous posting of 
the fact that nitrate levels exceed 10 
mg/I and the potential health effects of 
exposure; and 

(3) Local and State public health 
authorities will be notified annually of 
nitrate levels that exceed 10 mg/I; and 

(4) No adverse health effects shall 
result. 
§ 141.12 Maximum contaminant levels for 
organic chemicals. 

The following are the maximum 
contaminant levels for organic 
chemicals. The maximum contaminant 
levels for organic chemicals in 
paragraphs (a) and (b) of this section 

2_4 acpply
1
'.o all co~hmthunity water systems. 

2.2 omp 1ance wit e maximum 53. 7 and below ................ 12.0 and below .. .......... .. .. 
53.8 to 58.3 .. .......... .... .... .. 12.1 to 14.6 .... ................. . 
58.4 to 63.8 ...................... 14.7 to 17.6 .................... .. 
63.9 to 70.6 .... .. ... .. .. .. .... ... 17.7 to 21 .4 ......... ....... .. .. .. 
70. 7 to 79.2 .... .. .. ...... .. .. .... 21.5 to 26.2 ........ ............ .. 
79.3 to 90.5 ...... .. .... ........ .. 26.3 to 32.5 ................... .. . 

2.0 contaminant levels in paragraphs (a) · 
1

·8 and (b] is calculated pursuant to 1.6 
1.4 § 141.24. The maximum comtaminant 

Fluoride at optimum levels in drinking 
water has been shown to have 

level for total trihalomethanes in 
paragraph (c) of thig section applies only 
to community water systems which 
serve a population of 10,000 er more 

~.,:+")· Yoj ,/,•~:r 

cJ ~ C)ODf 
.b) 

o5 .... 

fb D/3 
' 

[Sec. 141 .12] 

12-6- 85 Published by The BUREAU OF NATIONAL AFFAI RS, INC., Washington, D.C. 20037 127 
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ROUTING AND TRANSMITTAL SLIP 

TO: (Name, office symbol, room number 
building, Agency/Post) ' 

1. . 

2. 

3. 

4. 

5. 
,/ 

Action 

Approval 

As Requested 

Circulate 

Comment 

Coordination 

REMARKS t OL L,.A;t,vO .,C / L-

/. 4 £.4'4 Wv'i:.. L 

t1/b.R-64 L. .h r// # ;r 

/S o .?'r -.P7a s r .. 
~, #.C//4 ,iv/~(_ ./41~ / '>3/ /Y~IV /=;1'/L 

c;p,e-/'o
5
r cJ;?_ exldc_r '.&/~c<.T/tJA.J (s££ -,;%?.41p) I 

'3, ,u~ 
AT ::z.. ~ ./ ~ .)- ./ 
Al/~;1/ ;l(Jr 17 , 

j;/A.}~ ,) ,Oar P£r£c.~ 
,;7t£ c:~ /(IT ~ y./ /l.,t/0 

DO NOT use this form a ECORD of approvals. 
c a nces. and similar actions 

concurrences. disposals, 

FROM: (Name, org. symbol, A ncy/Post) 

~ ~~= 
5041-102 

GPO : 

Room No.-Bldg . 

Phone No. 

OPTI_ONAL FORM 41 (Rev. 7-76) 
Prescrobed by GSA 
FPMR(41 CFR)101-11.206 
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DEPARTMENT OF THE ARMY 
SENECA ARMY DEPOT 
ROMULUS, N.Y. 14541 

OFFICIAL BUSINESS 
PENALTY FOR PRIVATE USE. $300 

~F- H (1-~oo) 

87 

AN EQUAL OPPORTUNITY EMPLOYER 

Mr. Joseph No gl e 
East Lake Road 
MacDougall, New York 
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ROUTING AND TRANSMITTAL SLIP 

TO: (Name , office symbol, room number, 
building, Agency/Post) 

1. 

2. 

3. 

4. 

5. 
Action File 

Approval For Clearance 

As Requested For Correction 

Note and Return 

Per Conversation 

Prepare Reply 

Circulate For Your Information See Me 

Comment Investigate Signature 

Coordination Justify 

REMARKS 
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!20, 2~~~ ~-
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DO NOT use this form as a RECORD of approvals. concurrences . disposals. 
clearances. and similar act ions 

FROM: (Name, org. symbol, Agency/Post) 

5041-102 

GPO 1987 0 - 170-636 

Room No.-Bldg . 

Phone No. 

OPTIONAL FORM 41 (Rev. 7- '16) 
Pr11cribed by GSA 
FPMR(41 CFR)101-11.206 



Office of Commander 

Hr. Joseph Nogle 
RD East Lake Road 
Geneva, New York 14456 

Dear Mr. Nogle: 

1 0 -~y -

Enclosed i s a copy of the laboratory results for our March 17, 
1988 sampling of the three well s on your Omith Vineyard Road property. 

As show-n in the laboratory r eport, none of the suspected chemicals 
were detected in any of your wel l s . 

If you have any further questions, please feel f ree to contact 
Randall U. Bat t aglia at (607) 869-1450. 

Enclosure 

Copies Furnished, 

Sincerely , 

William P-. Holmes 
Colonel, U.S. Army 
Commanding 

Mr. and Mrs. Thomas Shaw, Smith Vineyard Road, MacDougall, NY 14541 

Mr. &harles Carroll, Seneca County Health Department, .lhu~ber DDttiv.~ , 
Waterloo, NY 13165 

Mr. John J . Nicit, Attorney at Law, 20 W. Main Street, Waterloo, NY 
13165 



c.ase tyfe: Bid Protest 

Case narre: . Sony Corp:,rati':m =of America v. eeparorent_ of 

Court: · DNJ 

SUlmiaff of canplaint 
Plaintiff seeks to enJoin i;:erfonnance the CECCM contract for the 

Electx:011.i.c Infomation Deliveey Sys (EIDS) ·. This cc:mputer based 
audio-visual system is to l::e the re of the Arrey training mission. The 
contract is valued at $200 · · • Plaintiff objects to the award 
alleging that the succes offeror' s prop::,sal was not responsive and . 
the Arirrj engaged in · cal leveling. On 10 Mar 87, _GAO denied a 
protest filed by P, tiff concerning the sarre issues. 

vel ts (YR/Z.0/DAY) 
87041 tiff's discovery request received. 
87 2 OUr discovery request to plaintiff. 

0515 OUr discovezy resi::onse to plaintiff. 
870624 Hearing on protective order. 

Litigation Division attorney: France 

* * * 

c.ase type: CERCIA 

* 

Case narre: . ti ty of New Brighton v . United States 

Court: CMN 

SUnniary of canplaint : 
Plaintiff has sued fat CElCIA resp::,nse costs, injunctive relief and 

damages based on contamination of city. water. wells· The source of. the_ 
contamination is alleged to l::e the migration of _groundwater contaminated 
wi..th trichloroethylene ('Ia:) fran . the Twin Cities, Arrey Ammmition- Plant. 
'ICE is a suspected carcinogen. In Werlein v. Unit.Erl States, individual 
plaintiffs have filed a class action Up'.)n the sarre allegations, seeking 
punitive damages in addition to the relief set forth above. 

Sionificant develop-rents (YR/MJ/DAY) 
851224 M:,tJ.on to stay denied. 
860421 Settlerrent discussions initiated. 
860826 Fourth Request for Resp::,nse Action issued by MPCA. 
870224 Settlerrent offer 11E.de to plaintiff. 

Litigation Division attorney: Connor 

* * * * 
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DEPARTMENT OF THE ARMY 
HEADQUARTERS US ARM Y MATER IEL DEVELOPMENT AND READINESS COMMAND 

5001 EISENH OW ER AVE.NUE . ALEXANDRIA. VA. 22333 

S: 21 November 1986 

A.'1CEN-A 
1 7 OCT 138S 

SUBJECT: Modification of the U.S. Army Groundwat e r Monitoring Program 

SEE DISTRIBUTION 

l. Reference. 

a. Le tter, HQDA, DAEN-ZCE, 23 Jun 86, subject as above. 

b . Letter, HQ AMC, AMCEN-A, 14 Jul 86 , subj ec t as above. 

c. Letter, HQ AMC, AMCfill-PP, 26 Sep 86, subj ect: Prog r am and Budge t 
Guidance (PBG) Document, FY87, FY88, FY89 - September 19 86 . 

2. In accordance with ref e r e nc e la, the U.S. Army Environrnentdl Hy g iene Ag ency 
(USAEHA) will discontinue the routine analy ti cal support cur r en tly provided under 
the Groundwater Monitoring Program not l a t e r th an 1 October 19 87. By r eference 
lb, major subordinate com;nands (MSC's) were directed to prog ram for costs of the 
Groundwater Monitoring Program a t respective in s t all a ti ons . Prog r am and bud ge t 
guidance is provid ed in ref e r ence le [s ee pg 1-9 , chapter 1, par a c (7)]. 

3. This headquarters is consid e ring es tablis hment of a cen~ralized analytical 
support contract (throu gh U.S. Army Engineer Division or other) to execute the 
revised program. Centralized contr acts have advantage s in cost savings, provide 
better control and manageme nt, facilit a t e contr ac t administration, and most 
importantly, provide greater confidence in the qu a lity of data generated through 
close scrutiny of laboratory qualit y assurance/quality control (QA/QC) procedures. 

4. Request your concurrence/concerns with this approach or your alternative plan 
to i mplemen t the program. Under any option, USAEHA will continue to serve as 
central prog ram manager and perform the services describ ed in reference la. 
Requ es t your response by 21 Novemb~r 19 86 so that we can initiate any necessary 
procureme nt action thereaf ter. 

5 • ..fu.~ing is s ues will be discuss ed at a later d a te. However, it is envisioned, 
as sta ted in r e ference le, th a t the MSCs will be expected to fund the progr_am from 
op e rating accounts. .---

__, 

6. A t ec hni ca l statement of work for groundwater sample analysis is enclosed for 
your information and appropriate action. 

7. Point of Cont ac t, at this headquarters, is Major Je ssie B. Cabellon, AMCEN-A, 
AUTOVON 284-9016/9386. 
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AMCEN-A 1 7 OC.1 1986 
SUBJECT: Modification of the U.S. An11y Ground,rnter monitoring Program 

8. AMC - Providing Leaders the Decisive Edge. 

FOR THE COMMAKDER : 

Encl 

DISTRIBUTION : 

Commander : 
Af1CCOM ( AMSMC -1 SE) 
AVSCOM (SAVAI-F) 
CECOM ( SELHI -EH-EV) 
lQlliOM (Af1SDS-RH-EFD-), 
LAB COM ( Af1 SLC-I S-E) 
MI COM (AHSMl-R/1.-FE-MP) 
TACOM (AMSTA-CZ) 
TE COM ( AMSTE-ST-E) 
TROSCOM (AMSTR- X) 
USAEDH (HNDED-PM) 

CF: w/o e ncl 

Cdr, USAEHA (HSHB-ME-S) 
HQDA (DAEN-ZCE/DAEN-ZCF-U) 

./ / :~ ~7/ / ,,!/ . 
✓-:«((~~~ 

Chief, Environmental Quality Division 
Office of the De puty Chief 

of St aff, Eng ineer 
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TECHNICAL STATEMENT OF WORK FOR 

GROC~D - WATER SAMPLE ANALYSES 

D e v e 1 o p e d b \. : 

The U.S. Arrnv Environmental Hy ~iP ne Agency 
Aberde e n Provin g Ground, MD 21010-5422 

.June 1986 

,EN'c L. {'~ ~ ·r. ' £ 
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CONTENTS 

ATTACHMENT l - Analytical Procedures and Recommend e d 
Detection Limits 

.-\TTACHMENT •) - Quality Assurance .1 Quality Control 
Procedures 

ATTACHMENT 3 - Chain of Custodv Requirements 

ATTACHMENT 4 - Data Reporting Instructions 



ATTACHMENT l 

Attachment l details analytical methodologies which should be used by 
contract laboratory for analyses of RCRA ground-water samples for inorganlc, 
organic, and radiochemical contami~ants. Attachment 1 also lists detectlon 
limits obtained by USAEHA in-house laboratories for respective analytical 
methodologies. 
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TABLE l -1. REQUIR ED CHEMICAL MEASUREMENTS, METHODOLOGY, AND DETECTION LIMITS FOR 
INORGANIC NONMETALS 

Required Required Method 
Parameter Methodology Reference De tection Limit 1 

Acidity Titrametric EPA 305. 12 1 . O mg /L as CaCOJ 

A 1 ka 11 n 1ty Titrametric EPA 310. 12 l. 0 mg/L as CaCOl 

Chloride Titrametric EPA 325.2 2 l. 0 mg/L 

Hardness T1trametric, EDTA EPA 130.2 2 1. 0 mg/L as CaCOl 

pH Electrochemical EPA 150. l 2 O.lpHuni ts 

Total Dissolved 
Sol ids < TDS) Gravimetrlc, 180 oc EPA 160. l 2 l . 0 mg/ L 

Total Solids <TS) Gravimetric, 105 oc EPA 160.3 2 1 . 0 mg/L 

Total Suspended 
Solids (TSS) Gravimetric, 105 oc EPA 160.2 2 l . 0 mg/ L 

Total Vola ti le 
Dissolved Solids 
(TVDS) Gravimetric, 550 oc EPA 160 .42 1. 0 mg/L 

Total Volatile 
Solids (TVS) Gravi me trlc, 550 oc EPA 160.4 2 1. 0 mg/L 

Total Volatile 
Suspended Solids 
(TVSS) Gr avimetric, 550 oc EPA 160 .42 1 .0 mg/L 

Turbidity Nep hel ometric EPA 180. 12 0. 2 NTU 

Settleable So 1 ids Gra vi metric EPA 160 .5 2 1 . 0 mg /L 

Nitrite Nitrogen Spe c~•ophotometrlc EPA 300.0 2 0.01 mg/L 

Orthopho ~ ,iha te 
Phosphorus Col orimetric EPA 365.2 2 0.02 mg/L 

BOD Bioassay EPA 405. 12 l .0 mg/L 

MBAS Colorimetric EPA 425. 12 0.05 mg/L 

See footnotes, page 4. 

1. 1 



Parameter 

Color 

Sulfide 

Hexavalen t Chromium 

Si 1 i ca 

2,4,6-TNT 

2,4-DNT 

2,6-DNT 

ROX 

HMX 

Tetryl 

Ammonium Picrate 
(Pic ric Acid) 

Urea 

Melamine 

Nitroguanidine 

Specific 
Conductance 

See footnotes, page 4. 

Required 
Methodology 

Spectrophotometrit 

Colorimetric 

Atomic Absorption 
Chelation/Extraction 

Colorimetric 

Gas Chromatography 

Gas Chromatography 

Gas Chromatography 

Liquid Chromatography 

Liquid Chromatography 

Gas Chromatography 

Li quid Chromatography 

Ion Chromdtog raphy 

Required Method 
Reference 

EPA 110.3 2 

EPA 376.2 2 

EPA 218.4 2 

EPA 370. 12 

AEHA In-House 
Procedure 

AEHA In-House 
Procedure 

AEHA In-House 
Procedure 

AEHA In-House 
Procedure 

AEHA In-House 
Proced ure 

AEHA In-House 
Procedure 

AEHA In-House 
Procedure 

AEHA In-House 
Procedure 

Li c . Chr omd tography AEHA In-House 
Procedure 

Li Q- • ~ Chr Offld tography 

~heat 'i tone 
Bridge at 25 °C 

2 

AEHA In-Hous e 
Procedure 

USE PA Method 
Manual 2 

Method #120. l 

1.2 

Detection Limi t 1 

5 Color units 

0.05 mg/L 

0.025 mg/L 

0.02 mg/L 

0.001 mg/L 

0.001 mg/L 

0.001 mg/L 

0.03 mg /L 

0.1 mg/L 

0.005 mg/L 

0.5 mg/L 

0. l mg/L 

0 .5 mg/L 

0 . 1 mg/L 

0. l micromhos/cm 



Parameter 

Total Organic 
Carbon 

Tota.l Organic 
Halogen 

Ammonia 

Chemical Oxygen 
Demand 

Cyanide 

Fluoride 

Grease & Oil 

Nitrate-Nitrite 

Total Kje ldahl 
Nitrogen 

Phenol 

See footnotes, page 4. 

Required 
Methodology 

Ul tra-Vio le t 
Promoted 
Persulfate 
Oxidation 

OR 

Catalytic Combustion 

Carbon Adsorption, 
Pyrolysis and 
Microcoulemetric 
Titration 

Manual distillation 
fol lowed by 
Nesslerization or 
Automated Phenate 
Color Development. 

Dichromate reflex 
fol lowed by 
Titra t ion or Sealed 
Tu be Digestion. 

Distillation fol lowed 
by Pyridine/Barbituric 
Acid Color Development 

Di st ill ation fo ll owed 
measure me nt by spec­
ific ion electrode 

Liquid/Liquid Extrac­
tion with Freon 

Automa ted Cadmium 
Reducti on 

Manual Kje ld ah l 
Digesti on fol lowed by 
Manual Distillation 
and Nesslerization 

Manual Di stillation 
followed by Chloroform 
Ext raction/4AAP Co lor 
Devel opment 

Required Method 
Reference 

USEPA Method 
Manual 2 

Method #4 15. 2 

EPA 415. 12 

USEPA Method 
#450. l 7 

EPA 350. 12 

SM 417A & B3 

EPA 410.4 2 

SM 508 3 

EPA 335.2 2 

EPA 340 .22 

SM 413A & B3 

EPA 413. 12 

SM 503 A3 

EPA 353.2 2 

EPA 351.3 2 

EPA 420. 12 

SM 510 A & B3 

3 

1. 3 

Det ection Limit 1 

50 micrograms/liter 

0.1 mg/L 

10 micrograms/liter 

0 . l O mg/ L as N 

15.0 mg/L 

0.01 mg/L 

0. l O mg/L 

l . O mg /L 

0.01 mgL as N 

0. l mg/Las N 

0.01 mg/L 



Parameter 

Phosphate 

Sulfate 

Required 
Methodology 

Manual Perchloric Acid 
Digestion followed by 
Asorbic Acid Color 
Development 

Required Method 
Reference 

SM 424C(III) & F3 

Automated, Methyl Thymol EPA 378.2 2 

Blue or Turbimetric 

Detection Limit 1 

0.02 mg/Las P 

2.0 mg/L 

1 Detection limit is defin ed as the lowest concentration for whic h results are obtainable 
within the accuracy and precision requirements detailed in Attachment 2. 

2 11 Methods for Chemical Analysis of Water and Wastes," March 1979, US Environmental 
Protection Agency, Cincinnati, Ohio 45265. 

3 "Standard Methods for the Examination of Water and Wastewater," 15th Edition, 1980, 
American Public Health Association, American Water Works Association, Hater Pollution Cont r 
Federation, Washington, DC 2000 5. 

4 "Methods of Soil Analysis," 1965, American Society of Agronomy, Madison, Wisconsin. 

5 "Test Methods for Evaluating Solid Wastes," July 1982, US Environmental Protection 
Agency, Office of Solid Haste and Emergency Response, Hashington, DC 20460. 

6 "Chemistry of the Soil," 1964, Firman Bear, Van Nostrand Reinhold Co., New York, New Yor k 

7 Unpublished procedure copies of which are avai lable from US Environme ntal Protection 
Agency, Cincinnati, Ohio upon telephonic or written request. 

4 
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TAB LE 1-2. REQUIRED CHEMICAL MEASUREME~TS, METHODOLOGY AND DETECTION LIMITS FOR METALS 

Parameter 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cad mium 

Calcium 

Ch rom ium 

Required 
Methodology 

Requi red Method Reference 
EPA Method Manual 1 

Digestion, Direct Aspira­
tion or Furnace Technique 
Atomic Absorption, ICPES 3 

Digestion, Direct Aspiration 
or Furnace Technique, Atomic 
Absorption, ICPES 3 

Oxadative Digestion, Gaseous 
Hydride, or Furnace Technique 
Atomic Absorption, ICPES 3 

Digestion, Direct Aspiration 
or Furnace Technique, Atomic 
Absorption, ICPES 3 

Di gest ion, Direct Aspiration 
or Furnace Tech ni que Atom ic 
Absorption, ICPES 3 

Digesti on, ICPES 3 

Colorimetric, Curcumin 

Digestion, Dir ect Aspiration 
or Furnace Technique Atomic 
Absorption, ICPES 3 

Digestion, -Direct Aspiration 
Atomic Absorption, ICPES 3 

Titrimet r ic, EDTA 

Digestion, Direct Aspiration 
or Furnace Technique Chel at ion 
extracti on Coprec ipitati on 
Atomic Absorption, ICPES 3 

200.0 
200 .7 
202. 1 
202.2 

200.0 
200.7 
204. 1 
204.2 

200.0 
200.7 
206.2 
206.3 

200.0 
200.7 
208. 1 
208 .2 

200.0 
200.7 
210. l 
210.2 

200.0 
200.7 
212.3 

200.0 
200.7 
213. l 
213.2 

200.0 
200.7 
215. l 
215.2 

200.0 
200.7 
21 8. l 
218.2 
218 . 3 
218.4 
218.5 

See footnotes, page 3. 

1. 5 

Required 
Detection Limit 2 

1. 000 mg/L 

0.500 mg/L 

0.010 mg/L 

0.300 mg /L 

0.050 mg /L 

10. 00 mg/L 

0.001 mg/L 

1. 000 mg/ L 

O .001 mg/L 



Required Required Method Reference Required 
Parameter Methodolog,1' EPA Method Manua l 1 

Detection Limi t2 

Cobalt Digestion, Direct Aspiration 200.0 0.200 mg/L 
or Furnace Technique, Atomic 200.7 
Absorption, ICPES 3 219. l 

219.2 

Copper Digestion, Direct Aspiration 200.0 0.025 mg/L 
or Furnace Technique , Atomic 200.7 
Absorption, ICPES 3 220. l 

220.2 

Iron Di gest ion, Direct Aspiration 200 .0 0. 100 mg/ L 
or Furnace Technique, Atomic 200.7 
Absorption, ICPES 3 236. l 

236 . 2 

Lead Di gestion, Direct Aspiration 200.0 0.005 mg/L 
or Furnace Techni que , Atomic 200.7 
Absorption, ICPES 3 2 39. l 

239.2 

Magnesium Digestion, Direct Aspirat ion 200.0 0.500 mg/L 
Atomic Absorption, ICPES 3 200.7 

242. l 

Manganese Digestion, Direct Aspiration 200.0 0.030 mg/L 
or Fur nace Technique, Atomic 200 .7 
Absorption, ICPES 3 243. l 

243.2 

Mercury Digesti on, Manual or Aut omated 200.0 0.0002 mg/L 
Cold Vapo,- Technique, ICPE S3 245. l 

245.2 
245.5 

Molybdenum Di gestion, Di rect Aspirati on 200 .0 ·0. 500 mg/L 
or Fu rnace . e:: '1nlque, Atomic 200 .7 
Absorpti on_. : ,__: p Es l 246. l 

24 6.2 

Nickel Digestion. ~lrect Aspiration 200.0 0. l 00 mg/L 
or Furnace Tec hnique, Atomic 200 . 7 
Absorpti on, ICP ES 1 249. 1 

249.2 

Potassium Digestion, Direct Aspiratio~ 200.0 0.500 mg/L 
Atomic Absorption, ICPES 3 200.7 

258. 1 

See _foot notes, page 3. 
2 
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Required Required Method Reference Required 
Parameter Methodolog1 EPA Method Manual 1 

Detection Limit 2 

Selenium Ox1dative Digestion, Gaseous 200.0 0 .005 mg/L 
Hydride or Furnace Technique 200.7 
Atomic Absorption ICPES 3 270 . 2 

270 .3 

Silver Digestion, Direct Aspfration 200.0 0.025 mg/L 
or Furnac e Technique, Atomic 200.7 
Absorption, ICPES 3 272. 1 

272. 2 

Sodium Di gestion, Direct Aspiration 200.0 l. 000 mg/L 
or Furnace Technique, Atomic 200.7 
Absorption, ICPES 3 273. 1 

273.2 

Tha 11 i um Digestion, Direct Aspiration 200.0 1 . 000 mg /L 
or Furnac e Techn ique, Atom ic 200.7 
Absorption, ICPES 1 279. 1 

279 . 2 

Tin Digestion, Direct Aspirat ion 200.0 1. 000 mg/L 
or Furnace Technique, Atom i c 200 . 7 
Absorption, ICPES 3 282. 1 

282.2 

Titanium Digestion, Dir ec t Aspirat ion 200.0 1 .000 mg /L 
or Furnace Techn ique, Atom i c 200 . 7 
Absorption, ICPES 1 283. 1 

283.2 

Vanadium Di gestion, Di 1 e c t Asp I rat ion 200.0 2.000 mg/L 
or Furnac e Tecr nlq ue , Atomic 200 . 7 
Absorpti on, I'~;, ES 1 286. 1 

286.2 

Zinc Dig est ion . ,:-: t A',;:> i rat I on 200.0 0.015 mg/L 
or Furnac e ~" I qu~ . Atomic 200.7 
Absorpti on. V ~ s J 289. 1 

289.2 

1 "Methods for Chemical Analysis of Water and Hastes ," Mar ch 1979, US Environmental 
Protection Agency, Cincinnati, Ohio 45265. 

2 Detection limit is defined as the lowest concentration for wh ich results are obta ined 
within accuracy and precisi on requirements detailed in Attachment 2 . Lower limits may be 
requested for some samples, which wi 11 be subm it ted in the request for analysis. 
3 Ind~ctively Coupled Plasma Em i ssion spectroscopy . 

3 
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TABLE 1-3. REQUIRED CHEMICAL MEASUREMENTS, ~ETHODOLOGY AND DETECTION LIMITS FOR ORGANICS 

Parameter -

Volatile Or ga nic Compounds 

benzene 
carbon tetrachloride 
chlorobenzene 
1,2-dichloroethane 
l, l, 1-trichloroethane 
l, 1-dichloroethane 
l, 1, 2-tr i ch l oroethane 
l, 1,2,2-tetrachloroethane 
chloroethane 
2-ch loroethyl vinyl ether 
chloroform 
l, 1- dichloroethene 
trans-1, 2-d l ch l oroethene 
1 ,2- dlchloropropane 
trans-1 ,3-dlchloroprope ne 
cis - 1,3-dlchloropropene 
ethyl benzene 
methylene chloride 
chloromethane 
bromomethane 
bromoform 
bromodichloromethane 
chlorodibromomet hane 
tetrachloroethane 
toluene 
trichloroethane 
vinyl chloride 
fluorotrichloromethane 

Base/Neutral and Acid 
Extractable Organic Compounds 

acenaphthene 
1,2,4-trichlorobenzene 
he xac hlorobenzene 
he xachloroethane 
bis (2-chloroethy l) ether 
2-chloronaphthalene 
2,4,6-trichlorophenol 
4-chloro-3-methylphenol 
2-chlorophenol 
l, 2-di ch 1 orobenzene 

See footnotes, page 3. 

Methodology 
Description 

Gas Chromatography 
Mass Spectrometry 

II 

II 

II 

II 

II 

II 

II 

Gas Chromatography 
Mass Spec t rometry 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

1.8 

Required 
Method 

Reference 1 

624 

624 
624 
624 
624 
624 
624 
624 
624 
624 
624 
624 
624 
624 
624 
624 
624 
624 
624 
624 
624 
624 
624 
624 
62 4 
6?4 
624 
624 
624 

62 5 
62 5 
625 
62 5 
62 5 
62 5 
625 
625 
625 
625 

Required 
Detection Limit 

<mic rograms /liter) 

3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

10 
10 
10 
10 
10 
10 
25 
25 
25 
25 



.. 

Parameter 

1,3-dlchforobenzene 
1,4-dichlorobenzene 
2,4-dlchlorophenol 
2,4-dimethylphenol 
2,4-dinitrotoluene 
2,6-d1nitrotoluene 
fluoranthene 
4-chlorophenyl phenyl ether 
4-bromophenyl phenyl ether 
bis (2-chloroisopropyl) ether 
bis (2-chlorothoxy) methane 
hexachlorobutadiene 
1 sophorone 
naphthalene 
nitrobenzene 
2-nitrophenol 
4-nitrophenol 
2,4-dinitrophenol 
4,6-dinitro-2-methylphenol 
N-nitrosodipropylamine 
pentachlorophenol 
phenol 
bis· (2-ethylhexyl) phthalate 
benzyl butyl phtha 1 ate 
di-n-butyl phthalate 
di - n-octyl phthalate 
diethyl phthalate 
dimethyl phthal ate 
ben zo(a)a nthra cene 
benzo(a)pyrene 
benzo(b)fluoranthene 
benzo(k)fluoranthene 
chrysene 
acenaphthylene 
anthracene 
benzo(ghi)perylene 
fluorene 
phenanthrene 
dibenzo(ah )anthracene 
i ndeno( l , 2, 3-cd) pyrene 
pyrene 
PCB 1016 
PCB 122 1 
PCB 1232 
PCB 1242 
PCB 1248 

See footnotes, page 3. 

Methodology 
Description 

Gas Chromatography 
Mass Spectrometry 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

2 
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Required Required 
Method Detection Limit 

Reference 1 
__ (_m_i_c_ro_g.._r_a_m---=-s_/..:....l_;_it=--=e:....:.r...c...) 

625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 ' 
625 
625 
62 5 
625 
62 5 
62 5 
625 
625 
625 
625 
625 
625 
625 
625 

10 
10 
25 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
25 
25 

250 
250 

10 
25 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
25 
10 
10 
25 
25 
10 
50 
50 
50 
50 
50 



Parameter 

PCB 1254 
PCB 1260 

Benzidine 2 

3,3'-dichlorobenzidlne 2 

hexachlorocyclopentadiene 2 

N-nitrosodimethylamine 2 

N-nitrosodiphenylamine 2 

Pesticide Organic Compounds 

aldrin 
dieldrin 
chlordane 
4,4'-DDT 
4,4'-DDE 
4,4' - 000 
endosulfan I 
endosulfan II 
endosulfan sulfate 
endrin 
endrin aldehyde 
heptachlor 
heptachlor epoxide 
a-BHC 
b-B HC 
d-BHC 
g-BHC 
to xaphen e 
PCB 1016 
PCB 1221 
PCB 1232 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 
Hethoxychlor 
2,4-0 
Sil vex 

Required Required 
Methodology Hethod 1 Detection Limit 
Description Reference 

II 62 5 
II 625 

Gas Chromatography 
Hass Spectrometry 625 

- II 62 5 
II 625 
II 625 
II 625 

Gas Chromatography/ 
Electron Capture Detection 608 

608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
q08 
608 
608 
608 
608 
608 
608 
SH 5098 2 

SH 5098 2 

(mi crog rams /1 i ter) 

50 
50 

10 
10 
10 
10 
10 

0. 16 
0. 24 
1. 20 
0.60 
0.40 
0.40 
0. 14 
0. 14 
0.066 
0.04 
o. 23 
0.06 
0. 16 
o. 20 
0.20 
0. 20 
0.08 
1. 60 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
l. 60 
3.80 
0.50 

1 "Hethods for Organic Chemical Analysis of Municipal and Industrial Wastewater," July 
1982, US Environmental Protection Agency, Cincinnati, Ohio 452 E~. 

2 These compounds have been identified by USEPA as being labile with respect to Method 
625. Accuracy and precision requirements as identified in Table in Attachment 2 will not 
pertain to these compounds. 

3 "Standard Methods for the Examination of Water and Wastewater", 16th Edition, 1985, 
American Public Health Association, American Water Works Association, Water Pollution Contr< 
Federation, Washington DC 20005. 

3 
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TABLE 1-4. REQUIRED CHEMICA L MEASUREMENTS, METHODOLOGY AND DETECTION LIMITS FOR 
RADIOCH EMICALS 

No. Parameter Methodolog.l'. Method Reference Detection Limi t 

Screening Gravimetric l(Enclosure 2) __ )iA 
Procedure/Allq. Analysis 
Slze 

2 Gross Alpha Proportional EPA 900.0 1 l .0 pCi/L 
(<500 mg/L 
Dissolved Solids) 

3 Gross Beta Proportional EPA 900 .0 1 4.0 pCi/L 
(<500 mg/L Counting 
Dissolved Solids) 

4 Gross Alpha Proportional EPA Method A l.OpCi/L 
(>500 mg/L Counting (Enclosure l ) 
Dissolved Solids) 

5 Gross Beta Proportional EPA Method 900.0 2 3 

( >500 mg/L Counti ng 
Di s sol V ed So l ids) 

6 Gross Alpha Proportiona l 2(Encl osure 3) l . 0 pC i / L 
Cou nting 

7 Gross Beta Propo rt iona l 2(Enclosure 3) 4.0 pCi/L 
Counting 

1 "P rescribed Procedures fo,· Heasurement of Radi oactivity in Dr.inking Water" 
August, 1980, Environmental "◄on itorlng and Support Laboratory, Cincinnati, Ohio 
45 268. 

2 Due to the presence of hi 1~ disso lved sol ids content, a smaller aliquot siz~ 
will be taken for analysis 

3 Detection li mit depende nt on al I quot size ta ke n for analysis. 
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EPA METHOD A 

DETERMINATION OF GROSS ALPHA ACTIVITY 
IN DRINKING WATER BY COPRECIPITATION 

1. Scope and Application 

1. 1 Many drinking water supplies contain dissolved solids at such 
high concentrations ( ➔ 500 mg/liter) that measurement of gross 
alpha activity, by evaporating an aliquot of a sample and 
counting for alpha activity, seriously l acks sensitivity and 
reproducibility . The nitrated salts (formed by evaporation of 
sample aliquot containing nitric acid) of some water samples are 
hygroscopic and must be converted to the oxides by heating to get 
a stable sample residue. 

1 .2 This method provides for the separation of all actinide alpha 
emitting radionuclides by coprecipitation with barium sulfate and 
iron hydroxide from liter samples of drinking water. Dissolved 
solids problems are eliminated. Sensitivity can be increased by 
using lar ger sample aliquots . Reproducib ility is improved by the 
use of const ant amounts of carrier (barium and iron). 

1 .3 This method provides for a screening measurement to indicate 
whether specific radium-226 and/or uranium analysis is requi red 
for a drinking water supply. 

2. Summary of Method 

2. 1 An aliquot of a drinking water sample ls acidified with sulfuric 
acid and boi led vigorously for iO minu tes to outgas carbon 
dioxide and radon-222 from the sample . Barium carrier is added 
and the a li quot Is stirred for about 30 minutes to coprecipitate 
radium with ba r ium sulfate. 

2.2 Iron carrier is added to the aliquot, is then neutraliz ed with 
ammonium h _.~· _:, ,lde, and ls-continued to be heated and stirred for 
another 30 ~ -Jte~ to coprecipitdte other alpha emitters with 
i ron hy d r: , · : ,. c dr r i er . · 

2.3 The cop re: -~ · !ite Is fl ltered, dried, and counted for alpha 
activity . 

3. Sampling Handli ng Jnj Preservation 

3. 1 A repres entative sample must be collected from a monitoring wel l 
and should be large enough so that meaningfu l aliquots can be 
taken . 

1. 12 



3.2 To m1n1m1ze adsorption losses to the walls of the sample 
container, it is recommended that samples be preserved at the 
time of collection by the addltion of 5 ml of 70 percent HNOJ 
(concentrated) per liter of sample, making the samples 0.35% 
HN0 3 solutions. Samplef can be acid-preserved when they arrlve 
at the laboratory. They should then be stored (after acid 
addltlon) for at least 16 hours <overnight) before aliquots are 
taken for analysis. 

4. Interferences 

4.1 Since gross alpha screening of grou~d water samples is primarily 
addressing radium concentrations (especially radium-226), and 
since the radium isotopes decay to short-lived progeny, stan da rds 
and samples should be counted at as nearly the same elapsed time 
as possible after alpha activity precipitation. If there are 
wide differences in the elapsed times for standards and samples 
in the elapsed time range of 0-20 days, there will be significant 
errors in the countlng efficiencies used . It is recommended that 
a short time be all owed between the alpha activity precipitation 
and the mid-point of the alpha count. However, three hours 
should be allowed for the decay of the radon-222 progeny before 
starting the alpha count. 

4.2 Samples that contain sulfate and/or hydroxide insoluble 
precipitates wil l have greater total precipitates than from the 
added barium and iron carriers, and therefore will have counting 
efficienci es that are biased low. 

4.3 Iron hydrox ide precipitate collected on membrane filters without 
a holding agent will flake when dried and easily separate from 
the filter . Five (5) mg of paper pulp fiber added to the sample 
will greatly help to secure the iron hydroxide to the filter. 
Glass fiber filters are rec omme nded over membrane filters because 
the surfa ce glass fibers also help to secure the precipitate to 
the filter. 

5. Apparatus 

5. 1 Hotplate/magnetic stirrer and st i rring bars. 

5.2 Glassware . 

5.3 Filter membranes, 47 mm diameter, 0.45 micrometer pore size or 
glass fiber filters, such as Gelman type A/E or Millipore Type AP. 

5 4 Drying lamp. 

5.5 Planch ets, stainless steel, 2 inch diameter. 

5.6 Alpha scintillation counter or low bac kg round proportional alpha 
counter. 

2 
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6. Reagents 

6. 1 Ammonium hydro xide, 6~. Dilute 400 ml reagent grade HN40H to 
llter with distilled wat_er. 

6.2 Barium carrier, 5 mg sa• 2 /ml. Dissolve 4.4 g BaCLz•9H20 ln 
500 ml distilled water. 

6.3 Bromocresol purple, Q:l percent. Dissolve 100 mg of the wate r 
soluble reagent in 100 ml distilled wat er. 

6 4 Iron carrier, 5 mg Fe• 3/ml. Dis so lve 17.5 g Fe(N03)3, • 9H 20 
in 200 ml distilled wate r containing 2 ml l6t! HNOJ. Dilute to 500 
ml. 

6.5 Sulfuric acid, l~. Dilute 55 ml of the 96 percent reagent grade 
H2S04 to 1 liter with distilled wat er. 

6.6 Paper pulp/ wa ter mixture - add a 0.5 g paper pulp pellet to 500 ml 
of distilled water plus 5 drops of a (1 +4 ) detergent plus water 
solution in a plastic bottle. Cap the bottle and stir vi gorously 
for three hours before using. This mixture should be stirring whe n 
an aliquot is taken. 

6.7 Five drops of a (1+4) detergent plus water solution added to the 
sample will prevent the precipit ate from collecting on the beak er 
wal l and will assist in filtering the precipitate . <Examples of 
wett ing age nts: Rohm and Haas Triton NlOl or Triton Xl OO. ) 

7. Calibration 

7. l Thorium- 230 is a recommended pure alp ha emitter for gross alpha 
efficiency calibration especially if the alpha contribution to the 
beta chann el is to be determined. If only gross alpha measurements 
are to be made on samples, natural ur an ium is an adequate standard 
for gross alpha counting efficiency calibration. 

7.2 Spi ke 500 ml portions of tap water in separate beaker s (at least 100 
pCi) of standard alpha emitter activity. Add 2.5 ml of HN0 3 
(Cone .) to each spiked sample. With these spiked samples, determine 
a counting efficiency (cpm/pCi) for the alpha em i tter by taking the 
samples through the procedure (parts 8 . l - 8. 10). 

7.3 Unspiked tap water portions (500 ml) should be taken through the 
procedure for blank corrections of alpha activ ity in the tap water 
plus the reagents used. 

3 
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7.4 Calculations 

C - C 
Efficiency, cpm/pCl = ___ s __ b __ 

pCi 

C, a mean spiked sample counts per minute 
Co= mean blank counts per minute 
pCi = spike activity -

8. Procedure (the following method was presented by Robert Lleberman of the 
Eastern Environmental Radiation Facility, Montgomery, Alabama, at the 
Health Physics Society meeting in Las Vegas, Nevada, August, 1982 . Some 
minor changes were made as a result of a single laboratory test of the 
method by the EMSL-Las Vegas, Quality Assurance Division). 

8. 1 Use a measured aliquot of water sample. If the sample is less than 
500 ml, dilute to 500 ml with distilled water. Samples of 500 ml to 
1 liter use as is. 

8.2 Add 5 drops of the (1+4) detergent plus wate r reagent. 

8.3 Place the sample on a magnetic stirrer/hot plate and, while 
stirring, gently add 20 ml of lM H2 S04 and boil for 10 minutes 
to flush carbon dioxide (from carbonates and bicarbonates) from the 
sample. Radon will al so be flushed from the sample. 

8. 4 Lower the hot plate temperature to below sample boiling, continue 
stirring and add l ml of barium carrier solution (5 mg Ba/ml). 
Continue stirring for 30 minutes. 

8.5 Add l ml of bromocresol purple indicator solution, 1 ml of iron 
carrier solution, and 5 ml of paper pulp/ water reagent (aliquot 
taken while the paper pulp/water mixture is stirring). 

8.6 Continue stirring and add 6M HN40H dropw ise to the sample until 
there is a distinct color change (yellow to purple). Continue 
warming and stirring for 30 minuest. 

8.7 Filter the sample through a glass fiber filter (or membrane filter 
if further analysis is to be done), rinsing all precipitate from the 
beaker to the filter. Nash the precipitate with 25 ml of distilled 
water. 

8.8 Allow 3 hours for the collect ed radon progeny to decay and dry the 
filter at 105 °C or under a mild heat lamp. 

8.9 Count the filters for gross alpha activity. An early count of the 
gross alpha activity, after the three hour decay period, is 
recomme nded to r.1inimize additional r adon ingrowth which is not 
easily corrected for whe n there are other alpha emitters in the 
sample. -

4 
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, 

8. 10 Store samp le s in a desiccator if they are to be recounted at a 
later date. 

8. 11 Prepare a reagent blank precipitate to determine the reagent 
alpha activity background. 

9. Calculatlons 

9. 1 
C - C 

1 B Gross alpha activity, pCi/liter -- -- ---

E = counter efficiency, cpm/pCi 
V = volume analyzed, liters 
C1 = sample, counts per minute 
Ca= reagent blank, counts per minute 

EV 

9.2 Lowe r Limit of Detection, LLD 

LLD, Gross alpha, pCi/liter 
4.66 CT 

B 

E V T 

Ca= reagent background , counts per minute 
T = counting time 
E = count er efficiency cpm/pCi 
V = reagent blank, counts per minute 

This LLD calculati on is valid if the samp le counting time is equal 
to the bac kgrou nd counting time . 

10. Precision and Accuracy 

(To be added from single laboratory and multi lab tests of the method .) 

5 
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APPENDIX A 

Total alpha factors for radium-226 wit h change In elapsed t lme betwee n alpha 
actlvlty precipitation and the midpoint of the alpha count (from Kirby's tables, 
"Decay and Growt h Tables for t he Naturally Occurring Radioactive Ser ie s , AEC 
Research and Development Report MLM- 2042)." 

Elapsed Tl me 
#t = hrs, (days ) 

0 
4 
8 

12 
16 
20 
24 ( 1 ) 
36 
48 (2) 
60 
72 ( 3 ) 
84 
96 ( 4 ) 

( 5) 
(6) 
( 7) 

( 8 ) 
( 10) 
< 15) 
(20 ) 
(25 ) 
( 30 ) 

Total Alpha Fac tor 
Ra-22 6 Pa(e nt Only* Ra-226 plus Po-210 Fraction •• 
Alpha Factor t Increase Alpha Factor % Increase 

1 . 0000 
1 .0800 
1. 16 68 
l . 25 l l 
1 . 332 9 
l . 4123 
l. 4893 
l. 7068 
1. 90 55 
2.0870 
2 . 2528 
2 . 4042 
2.5424 
2.7841 
2.9856 
3. l 538 
3.2 94 1 
3.508 7 
3. 80 15 
3.9 198 
3.96 75 
3.9869 

0.0 
8.0 

16. 7 
25 . 1 
33 .3 
4 l. .: 
48.9 
70.7 
90.5 

109 
125 
140 
154 
17 8 
198 
215 
229 
25 l 
280 
292 
2 97 
299 

1. 5100 
1. 5900 
1. 6768 
1.7611 
1. 8429 
1 . 9223 
1. 9993 
2.2168 
2.4155 
2 .5970 
2.7628 
2.9142 
3.0524 
3.2941 
3.4956 
3.6638 
3. 804 1 
4.0 187 
4. 3115 
4.4298 
4.4775 
4.4969 

0 .0 
5.3 

11 . 0 
16.6 
22.0 
27.3 
32.4 
46 .8 
60.0 
72.0 
83.0 
93.0 

l 02 
118 
13 l 
143 
1 52 
166 
185 
193 
196 
198 

* Thls dat a , from Kirby ' s tdbles, assumes a pu re parent at #t=O . 

* Thls data ls ( * ) pl us a 0 . 51 fraction of Po-210 whic h i s a l so an a l pha 
emitter. The ratio of Po-2 10 to Ra-226 in the EMSL-LV Ra-226 standard (March 
23, 1984 ) is 0.51. 

A- 1 
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APPENDIX B 

El apsed Time Est imated Ra-226 
#t hour s Tota l Al pha fogrowt h Factor % bias (-) 

0 1. 000 0 000 
1 1 . 016 0. 016 
2 1. 036 0.036 
3 1 . 058 0. 058 
4 1 . 080 0 .080 3 
5 1 . 102 0 . 102 4 
6 1 . 124 0. 124 5 
7 1. 145 o. 145 6 
8 1. 166 0. 166 7 
9 1 . 188 0. 188 8 . 5 

10 1. 209 0.209 10 
11 1 . 230 0. 230 1 1 
12 1 . 25 1 0. 251 12 
13 1 . 27 1 0.2 71 13 
14 1 . 292 0 . 292 14 
15 1. 313 0. 313 14.4 
16 1 . 33 3 0 . 333 15 
17 1. 353 0 . 353 16 
18 1 . 373 0 . 373 17 
19 1 . 392 0.392 18 
20 1. 412 0 . 412 · 1 9 
21 1. 432 0.432 20 
22 1. 451 0 . 45 1 21 
23 1 . 470 0 . 470 22 
24 1. 489 0 . 489 23 

8- 1 
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APPENDIX C 

Estimation of the Ra-226 alpha contribution to the gross alpha count 

The Ra- 226 concentration (pCi/1) at #t =Dis estimated by the 
following eq ua t ion: 

Estimated Ra-226 = Alpha count at #t = 7 days - Alpha 
Count at #t = OL or early time after separation 7 counting 

efficiency (cpm/pC1) x 7 day ingrowth factor* 
<s ee Appendices A and B). 

* ~hile the total Alpha factor for Ra-226 at 7 days in growth time 
is 3.1538, the alpha ingrowth factor is 3.1538 - 1.000 or 2. 1538. 

Example: 

Assume a sample contains 

Ra-226 
Po-210 
Nat ural Uranium 
Total Alpha 

10 .0 pCi/1 
5. 1 pCi / l 

20.0 pC i/1 
35. 1 pC l / l at #t = 0 

Assume counting efficiency= 0.20 cpm /d pm or 0.444 cpm / pCi. 

The alpha count at #t = O wo uld be 0. 444 cpm/pCi x 35. l pCi/1 = 
15 .6 cpm /1 . 

At 7 days of ingrowth the 10 .0 pCl/1 Ra-226 al pha component wo uld 
increase to a total of 10.0 pCi/1 x 3.1 538 = 31.58 pCi /1. 

At #t = 7 days the total gross alpha wo uld be 

Ra =226 plus proge ncy = 
Po-210 

31 . 58 
5. 1 

Natural Uranium = 20. 0 
56 .6 

pCi / 1 
pCi / l 
pc i; 1 
pCi / 1 

The #t = 7 days,_ alpha count rate would be 0. 444 cpm /pCi x 56.5 pCi/1 = 
25 .1 cpm/1 

then: 

Estimated Ra-22 6 = 25. l cpm/l - 15.6 cpm /1 
0.44 cpm/pCi x 2. 1538 

= 9.93 pCi /1, compared to the 10.0 pCl /1 given above. 

C- 1 

1. 19 



Since the early alpha count is take n at some time after 3 hours fr om 
coprecipitation of the alpha emitters, the estimated Ra-226 component of 
the sample will be biased low. The percent of bias for early alpha counts 
of #t = 4 to 24 hours is shown in Appendix B. Estimated Ra-226 results can 
be normali ze d to #t = O, using the percent bias values in Appendix B. 

In the example above, if the early alpha count had been as late as #t = 
24 hours, the calculations would be as follows: 

At #t = 24 hours the tot a 1 -gross alpha would be: 

Ra-226 plus progeny = 10.0 pCi/1 X 1 . 489 = 14.9 pCi/1 
Po-210 "' 5. l pCi /1 

Natural Ur anium = 20.0 QCi/1 
40.0 pCi/1 

and the alpha count would be 

0.444 cpm/pCi X 40.0 pCl / 1 = 17.8 cpm/1 

then the estimated Ra-226 = 25. 1 - 17. 8 = 7.63 pCi/1, which 
0.444 X 2 . 1538 

is biased low by 23 percent. 

Normalized to #t = 0, 7.6 3 = 9.92 pCi/ 1 compared to 10.0 pCi/1. 
l . 0 - 0. 23 

9. Calculations. 

9. 1 When countin g for only alpha calcul at e the alpha radioactivity by 
the following equation: 

Alpha activity (µCi/g) 

Where: ACPM NET 

CE 

A 

2.2 X 10 6 

ACPM 
NET 

6 
(2.2 x 10) (CE) (A) 

= net alpha count rate (gross alpha count 
rate minus the alpha bac kground rate) on 
the alpha voltage plateau 

= alpha efficiency factor, read from graph 
of efficiency versus mg of water sol ids 
per cm 2 of planchet area, (cpm/dpm) 

= sample aliquot in grams 

= conversion factor fr om dpm to µCi 

C- 2 
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9.2 When counting beta radioactiv ity in the presence of alpha radio­
activity by gas flow proportional counting systems (on t he beta pl atea u) 
alpha particles are also coun ted. Since alpha particles are more read il y 
absorbed by increasing sample thickness than beta particles, the alpha/beta 
count ratios vary with increasing sample t hic kness. Therefore, it is 
necessary to prepa re a calibration curve by counting standards containing 
americium-241 with increasing th i ckness of solids on the a lpha plate au and 
then on the beta plateau, plotting t he ratios of t he t wo counts vs sample 
thickness. The alpha into beta .cross talk from that curve is used to 
correct the amplified alpha count on the beta plate au. (See Appendi x A.) 
When significant al pha activ ity is indicated by the sample, count at the 
alpha voltage plate au, t he beta activity of the samp l e can be determin ed by 
counting the sample at the beta voltage pl ateau and calculating the 
activity from the fo ll ow ing equ at ion: 

Beta act ivity (µCi/ g) 

l~ here: BCPHNET 

CE 

X-TALK 

A 

2.22 X 10' 

[BCPH - (ACPH x X-TA LK)J 
NET NET 

6 
(2 .22 x 10) (CE ) (A ) 

ne t beta count rate (gross be t a count 
rate minus t he beta background count 
rate) at the beta vo l tage plateau 

beta efficiency factor, read from grap h 
of eff i ciency versus mg of water so li ds 
pe r cm 2 of planchet , area (cpm/dpm) 

net a l pha count rate 

al pha i nto beta cross - ta l k , read from 
the gr ap h of th e rat io of al pha cou nted 
at the beta vo l tage/al pha count ed at the 
al pha vo l tage vs samp l e de ns i ty th ic kness 

sample aliquot in grams 

conver s ion fact or from dpm to µCi 

9.3 Result s are r0 ~J rted In mlcrocur i e per gram CµCi/g) of soi l ana 
in one of the fol loft·- 1 ways: 

a. If th e act iv ity Is gr ea ter tha n t he LLD, it is reported 1-1i t h a 
1.96 si gma er ror (i. e . . 1.7 ,._ 0 .1 µCi/ g) 

b. If the ca l cul ated activi ty i s l ess than the LLD, the res ul ts 
are repor te d as l es s than the LLD. 

C- 3 
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For more detailed informati on on report ing results see t he section entitled 
"Reporting of Results" in the RAB Standing Operating Procedure Manu al . 

LLD (µC1/g) ,. 

STANDARD DEVIATION 

Whe re LLD 
CPMs+B 
CPMe 
CE 
A 
T 
µCi / g 

4.65 

6 

CPM 
B 

T 

(2. 22 x 10) (C E) (A) 

+I-

CPM CPM 
S+B B 

T 

6 
(2 . 2 x 10) (CE) (A ) 

lo'IH? r li mi t of detection 
count rate of sample plus background 
count rate of background 
counting efficiency 
aliquot in grams 
counting time in minutes 

= microcurie per gr am 
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METHOD 1 

Screening Procedure to Determine Aliquot Size for Analyses of Water Samples 
for Gross Alpha and Gross Beta. 

1_. Introduction. 

Water samples contain low concentrations of radioactivity. It is 
therefore essential to analyze as large a sample aliquot as is needed to 
meet required detection limits -specified in Table 1-4 in Attachment 1. 
Therefore, this screening procedure must be performed before analyses of 
samples for Gross Alpha and Gross Beta. 

2. Procedure. 

To screen water samples for determination of aliquot size weigh a 5/16" 
stainless steel planchet. Place a 3 ml aliquot of sample on the planchet 
and place the planchet on a hot plate. Heat the sample to dryness for 
approximately 30 minutes. Remove from the hot plate and place in a 
desiccator until cool. Re weigh the sample to obtain amount of solids in 
the sample and use the following formula to determine an aliquot size for 
the sample: 

where: 

M X SAX A aliquot size in ml 
mg solids found 

M = 5.00 mg/cm 2
, the maximum solids density thickness required. 

SA= 19.3 cm 2
, the area of the pl anchet 

A= 3 ml, the volume of the aliquot 

Result obtained will give the maximum amount of aliquot needed to produce 5 
mg/cm 2 solids on a planchet. The ma ximum volume of aliquot calculated in 
this procedure is 300 ml. If calculated volumes are less than 300 ml, t he 
volume closest to the next lowes t 50 ml increment will be used (i.e . for 
222 ml use 200 ml, for 185 ml use 150 ml). 

Upon completion of screening procedure, analyze water samples for Gross 
Alpha and Gross Beta using required methodology specified in Table 1-4 in 
Attachment 1. 

-- ~ ,,,, , .: -.. ·. ·c. i:.,,1 _."\. 
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METHOD 2 
-

Analysis of Ground Water, Surface Water and Wastewate r Sample s for Gross 
Alpha and Gross Beta Radiation 

1. For det ermination of Gross Alpha and Gross Beta activity of samples 
containing dissolved and suspended solids (< 500 mg/L di sso lved solids) use 
EPA Method 900.0. 

2. For determination of Gross-Alpha activity of samples containing 
dissolved and suspended so lid s ( >500 mg/L di ssol ved sol Ids) use EPA M~thod 
A. 

3. For determination of Gross Beta act ivity of samples containing 
dissolved and suspended solids <>500 mg/L dissolved sol ids) use EPA Method 
900.0. Not e: Due to the presence of high dissolved solids content, a 
smaller aliquot si ze (five or tens ml s ) wi ll be taken for analysis. 

4. For determination of Gross Alpha and Gross Beta activity of filtered 
samples (l ess t han 500 mg/L di sso lv ed solids), f irst filter sample through 
a 0 .45 micron filter and the n analyze f il trate by EPA Met hode 900.0. 

5. For determination of Gross Alpha activity of fi l tered samples (great er 
than 500 mg/L dissol ve d so lid s) , f ir st f il ter samp le through a 0. 45 mic ro n 
fi l ter and analyze filtrate by EPA Method A. 

6. For determination of Gross Beta act i vity of fi l tered samples (greater 
tha n 500 mg/ L dis so lved so li ds), first filter sample through a 0 .45 micron 
fi l ter and analyze filtrate by EPA Hethod 900.0 . Note: Due to the 
presence of hi gh dissolved so lid s content, a smaller al iq uot s ize (five or 
te n mls ) will t ake n for ana lysis. 
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ATTACHMENT 2 

Attachment 2 details quality assurance /quality control guidelines which are 
to be strictly followed by contract laboratory to assure generation of good 
quality data during administration of contract. 
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I. GENERAL QUALITY CONTROL REQUIREMEN TS 

The purpose of this document is to provide a uniform set of procedures 
for the performance of chemical analyses of samples, and verification of 
the sample data generated. The program will also assist laboratory person­
nel in reca lling and de fe nding the ir actions und er cross examination if 
required to present court testimony in litigation. The contract l aboratory 
must adhere t o the qua lity control/quality assurance requirements of the 
contrac t . For a discussion and _a description of analytical quality control, 
the following references are offered: 

1. "Handbook for Analytical Quality Con t rol in Hater and Wastewater 
Laboratories", US Environmental Protect ion Agency , Environmental Mon itoring 
and Support Laboratory EPA-600/4-79-019, Marc h 1979, Cinc innati, OH 45268 . 

2. "Manual of Analytic al Qua lity Control for Pest icides in Human and 
Environmental Media", US Environmental Prot ection Agency, Health Effects 
Res earch Laboratory, EP A-600 /1-7 6-0 17, January 1979, Research Tri angle 
Park, NC 27711 . . 

3. "Industrial Hygiene Laboratory Quality Contro l Ma nual", Technical 
Report No. 78, revised Dec 31, 1976 and July 31, 197 9, Division of Physica l 
Sci ences and Eng in eer in g, Nat iona l Institute for Occupational Safety and 
Heal th, Cincinnati, OH 45226. 

The l aboratory must adhere to good l aboratory pr actices for l aboratory 
cleanliness as app li ed to glass ware, ap parat us and fac ili ties i n general; 
and fo r reagent preparat ion and so lven t and/ or ga s usage. Ad ditional 
guide lin es are fo un d in reference 1 li sted above . The cost of pe rform ing 
all quali ty contro l procedures specified in t his attachment i s to be 
included in t he price of perform in g the requested chemical analy ses . 

II. QUALITY CONTROL REQU IREMEN TS 

The contract l abo,·atory Is enc our aged to fo ll ow al 1 qual ity control 
gDideli·nes and procedures 1 lsted in above referen ces. Specific analy t ic al 
qu ality control, as we ll as accuracy and precision requirements are 
prov id ed as Enclos ure I Strict adh~rence to these reqJ ire me nt s mu st be 
maintained. Non adhe : j-: e to the require me nt s may be grou nds for termination 
of the contract. Hh~ ~ ddd ltl ona l quality control procedur es are spec ifi ed 
in the analytic al m~:· .J\, the contractor must also follow the se procedures. 

Examples of qua l i tJ control requi rements which will be inclu ded in 
contracts follow. ExJ~plcs of forms for required docu menta tion of QC data 
are also included as Enc losures 2-4. 

A. Inorganlcs. 

The following quality contro l ope ra ti ons for inorganic analytes must be 
per formed during each da ily ana lyt ical run: 

1. Initial Calib ration Verification. 
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2. Blank Analysis. 

3. Duplicate Sample Analysis. 

4. Spiked Sample Analysis. 

~: Initial Calibration Verification. 

Guidelines for instrumental -calibration are given in EPA 600/4-79-020. 
After the systems have been caTibrated, the accuracy of the initial 
calibrating solutions shall be documented for every analyte oy c~~ ~nd ,J ~is 
of EPA Reference Standard Solutions [available from EPA, telephone (513) 
684-7325], or trace element standard reference material available from 
National Bureau of Standards, telephone (301) 921-2045). 

Nhen measurements for the certified components differ statistically 
from the accepted value (i.e., exceed the combined accuracy and precision 
limits in Enclosure l) and the discrepancy cannot be resolved by using 
prepared, properly diluted and preserved calibrating standards, the con­
centration for the calibrating standard stock solut ion shall be adjusted in 
acceptable measurements for the certified solution components. 

The values for the initial ca lib rat ion verification shall be recorded 
on the QC Report form provided as Enclosure 2. 

Fresh stock calibrating solut ions for each analy te shal l b~ - prepare d 
monthly and before each set of existing stock calibration standards is 
consumed. In order to maintain traceabi lity to the reference standards , 
old and new sets of calibration standards for each analyte must agree 
(ba sed on conventional t-test ana lysis) using data from fiveC5) a l ternating 
meas ur eme nts on the old and new diluted standards berore a new set of 
calibrating standards is accepted for use . 

2. A calib rat ion blank must be analyzed each time an instrument is 
calibrated. 

3. Duplic ate Sample Analysis. 

At least one duplicate sample ana lysis shall be perfor ~e d with each 
group of samples. If possible, the duplicate analysis should be p, rformed 
on a sample for which the original result is above the detection li mit. 
The relative percent differences <RPO) for each compo nent are calculated as 
fol lows: 

RPO 

= 

D - D 
l 2 X 100 

CD + D )/2 
l 2 

Relative Percent Difference 
First Sample Value 
Second Sample Value (duplicate) 

2 
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The results of the duplicate analysis must be reported on the QC Report 
Form <Enclosure 2). 

If duplicate sample results fail to meet precision criteria, the contractor 
must lmplement a previously written contingency plan and resolve the 
discrepancy. The plan must include the following: 

l. Checking of data for calculation and/or transcription errors. 
-

2. Preparation of ne w standards. 

3. Recalibration of instruments. 

4. Reanalysis of duplicate samples. If upon reanalysis, results do 
not meet precision specifications, the contractor is required to contact 
the COR immediately by telephone for further guida nc e . If reanalysis of 
duplicate samples falls within precision specifications, the suspicion 
exists that the precision specification is not met for the other samples in 
that group. The contractor is the n required to run duplicate analyses of 
10 percent of samples or all (whichever is smaller) samples of the group in 
question. If these duplicate results fall wit hin t he precision specifi­
cation, no further action is needed except to report results. (Note that 
Contractor is required to report al l results, including those that did not 
fall within the precision specification). If the duplicate r es ult s from 
reana lysis do not fall within t he precision specification (taking into 
consideration the original samp le results) then all the samples in the 
group in question must be reana lyzed. 

4. Spiked Sample Analysis. 

The spiked sample analysis is desig ned to provide information about the 
effect of the sample matrix on t he measurement methodology. The spike is 
added after the digestion. Spiking prior to digestion can be complicated 
by absorpti on charac te ri st ics of the sample that can confound interpr etation 
of the recovery data; thus, it is added as stated above. At least one 
spi ke d sample ana lysis shal l be performed on each group of samples of a 
sim il ar matr i x for each batch of samples received . Th e ·analyte spike should 
be added to obtain one-half to twice the endogenous level. If the samp le 
to be spiked is found to be below the detection limit for analyte of 
intere st, then th e sample should be spiked to obta in a minimum of ten times 
the detection limit : Individual component percent recove ries are 
calculated as follows: 

1.. Recovery = (SSR - SR) X l 00 
SA 

Where : SSR = Spi ke d Sample Result 
SR = Sample Result 
SA = Spike Added 

The results of the spiked sample ana lys i s must be reported on the QC Report 
Form <Enclosure 2). If spi ke d samp le results fail to meet ac curacy 
criteria, the contractor must em ploy a previously wri tte n contingency plan 
and resolve the discrepancy. The plan must include the fol lowing: 
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1. Checking of data for calculation and/or transcription errors. 

2. Preparation of ne w standards. 
·•· 

3. Recalibration of instruments . 

4. Reanalysis of spiked sample. 

If upon reanalysis, the spike recovery does not meet accuracy spe cifi ­
cation, the contractor is required to contact the COR Immediately by 
telephone for further guidance. I f upon reanalysis, t he spi ke rec overy 
falls within the accuracy spec ifica tions (Enclosure 1) , the suspicion 
exists that the accuracy specification is not met for t he other samp le s of 
the respective matrix. The contractor is the n req ui red to reanalyze 10 
percent of the samples or all (whichever is smal l er) samples of the matrix 
in question. If ag reement of these results of reanalyses with the orig inal 
results is wi t hin the precision spec if ic ation (Enclosure 1), no further 
action is needed except to report results. (Note that contractor is 
required to report all results including those that did not fall within the 
accuracy and/or pr ec i s ion spec ific at ions) . If agreement is not within the 
precision specification, then all the samples of the matrix in question 
must be reanalyzed. 

NOTE: Cost for al l rea nalyses brought about by br eakdown in i nternal 
quality control will be borne by t he contractor . 

B. ORGANICS . 

The following quality control operations for organic analytes mus t be 
performed during eac h daily ana lytica l run: 

1. Instrument calibration. 

2. GC/MS Performance Tests (Method 624 and 625 only). 

3. Reagent Blank Analysis. 

4. Surrogate Recovery Analysis <Method 624 and 625 on ly). 

5. Matrix Spiked Duplicate Analysis. 

1. Guideline s for inst rument calibration are given in Section 7 of EPA 
Methods 608, 624 and 625. 

2. Guidelines for GC/MS Performance Tests are give n in Section 10 of EPA 
Me t hod 624 and Section 12 of EPA Method 625. 

3. A reagent blank i s a volume of distilled water carried t hroug h_the 
entire analytical scheme. The reagent blank volume shou ld be appro ximate ly 
equal to the sample volumes being processed. Reagent blank ana ly sis must 
be performed with every bat ch of samples analyzed. The reagent bl ank i s 
used in a ll ana lyses to ver ify that the determined concentration~ do not 
reflect contamination. · 
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If an organic analyte is detected i n the blank, the blank value ls utilized 
in the calculation of t he sample accord in g to the fo ll owing options: 

a. If the concentration i n the bl ank is equal to the method detec t ion 
limi t specified in Task Order , the blan k va lue is i gnored . 

b. If the concen tra ti on in the blank is less tha n or equal to one-half 
the concentra t ion detected in a sample, the sample valu e shall be cor recte d 
accordingly, for the blank val ue, and the reported value noted with a "C" 
in the "Measured Value" column ·of the report ing for m. 

c. If the concentration in the blank ls greater tha n one-half the 
concentra t ion detec t ed in a samp le, t he compound should be reported as "ND" 
but with a 11 8 11 in the "Me asu red Value" co lumn of t he re port ing form. The 
cause of this high bl ank should be determined and corrected. After the 
problem is correc te d, the batch of samp les whi ch was analyze d wlth t he 
blank shall be reanalyzed at the contractor's expe nse . 

4 . Surrogate standard de term in ations must be performed on all samples and 
blanks. All samples and bl anks must be fortified before purging or extrac­
tion wi t h only t hose spiking compo unds li ste d in Enc losure 3 to monitor 
preparation and analysis of sample. Surrogate recovery res ul ts will be 
reported on form <Enc losure 3) and wil l be evaluated for acceptance by 
determining whet her the measured concentrations fa l 1 i nside the quality 
control li mi ts gi ve n on form . Th e surrogate recovery for each component i s 
calculated as follows: 

Q 
Surro<;J a te Recovery d X 100% 

Q 
a 

where: Oa ::Judritity determ in ed by analysis 

Q , ':; \, i r '. \ t 'f adde d to th e sample 

Treatment of surr c ½ ➔ '· t' . • e. f informat ion is as fol 1ows : 

a. If surroga : : 
con tro l limit s , t he 
this fa il s to corr2 . · 
and must be corr ectej 

..• , ' ) r a re agent bla nk i s ou t s ide the qua li ty 
. , , · · • ~: ir~ shou1d be re inje cted or repurged. If 
"" ;:• _c·e'TI, t he analytical system is out of contro l 
· 1' ' _ , ~ c Yit I nu i n g . · 

b. If the samp le )~ 1 · 0q:1te recovery is outs ide the qua lity control 
limi ts lis te d in Encl osu re 3. this mus t be so noted by an aster i sk in th e 
appropriate portion of t he form . 

c. ~hen the recover y of ~ny on e surrogate sp i king compo und exceeds the 
quality con tro l li mits l i sted on form, the contractor must employ a previ ­
ous ly written conti ngency plan to id ent ify and re so 1ve the discr epa ncy. 
This plan must includ e the fo l low in g: 

(l) Checking ca1cu1ati on of f in a l results. 
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(2) Preparation of new internal and surrogate standards. 

(3) Recalibration of in strumentation. 

( 4) Reanalysis of samples : Duplicate samp les will be collected by 
this inst all at ion and submitted fo r this purpose . Cost of reanalysis will 
be borne by t he contract laboratory . 

5. Matrix spiked duplica te anarysis mus t be performed on at l east one 
sample f rom each. batch or 5 per~ent of all samples, whichever is l ar ger . 
To accomp lish t his, t hr ee additional duplicate samp l es <one to be held in 
reser ve should rean aly s is of the matrix spiked dup li cate be nec essary) will 
be collected, submitted, and designated for matri x sp iked dupllcate 
analysis. The ma t rix spike will consist of a standard mi x of specific 
organic compounds. The recover ies of compounds in the spi king mi x will 
provide in fo rmation about the matrix effect of the samp le on the analytical 
methodology . The results of the matri x spiked duplicate analysls should be 
reported on a form such as the examp le give n in Enclosure 4. Recoveries 
for individual components of the matri x spike are calculated as follows: 

1 Recovery = A - B x 100 
C 

where: A 
B 
C 

Spiked Samp le Result Cppb) 
Sample Result Cppb) 
Spike Added (ppb ) from spik in g solution 

The re lative perce nt differe nces CRPD) for each component are calcul ated as 
fo 11 ows: 

D - D 
RPO 1 2 X 100% 

CD + D )/2 

where : RPO 
01 
D2 

1 2 

Relative Percent Dif ference 
Firs t Spiked Sample Value 
Second Spiked Sample Valu e Cdup l icate) 

Treatment of matr i x-spiked duplicate i nformation i s as fo l lows : 

a. If matr i x spiked recoveries and/or RPD ' s are outs ide the quality 
contro l limits li sted on form (E nclosure 4) , th i s must be so noted by an 
asterisk in the ap propr iat e port ion( % Rec or RPD > of th is form. 

b. When the recovery and/ or RPO of any one compoun d of t he matr i x 
spiki ng solution exceeds the qua li ty contro l li mi ts listed on Enclosure 4, 
t he contractor must employ a previou sly wr itten contingency plan to identify 
and resolve the discr epa ncy. This pl an must inclu de the fol low ing: 

Cl) Chec king calculati on of fina l results. 

(2) Preparation of new int er na l and surrogate standards. 
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(3) Recalibration of instrumentation. 

(4) Reanalysis of matrix spike duplicate. 
-

(5) Reanalysis of all samples analyzed with matrix spike duplicate. 

Preparation of Matrix Spike Standard Mix. 

Specific volatile, acid, b~ ~e /neutral and pesticide organic compounds 
should be weighed out and dissolved in methanol and acetone. The concen­
tration of each compound in the base/neutral, acid and vola t ile standa1·d 
mixes should be 5 mg/ml in methano l . The concentration of each compound in 
the pesticide standard mix should be .5 mg/ml in acetone. The compounds 
listed below should be used to prepare the standard mixes: 

Base/Neutrals Standard Mix 

1 ,2,3-Trichlorobenzene 
Acenaphthene 
2,6-Dinitrotoluene 
Di-n-butyl phthalate 
Pyre ne 
N-Nitroso-di-n-propylamine 
1 ,2-Dichlorobenzene 

Pesticides Standard Mix 

Heptachlor 

Aldrin 
Dieldrin 

Lind ane 

Endrin 
PP'DDT 

Preparation of Matrix Spiking Solutions 

Base Neutrals 

Acids Standard Mix 

Pentachlorophenol 
2,Methyl-4,6-Dinitrophenol 
2-Ch lorophenol 
4-Ch loro-3-Methylphenol 
2-N ltroph enol 

Vo l at il e Standard Mi x 

Chlorobenzene 
1-1-Dichloroethylene 
Tr i chloroethyle ne 

Toluene 
Benzene 

To prepare the matrix sp i king so luti on for the base/neutrals, first prepare 
a stock solution, then the spiking solution as foll ows : 

Stock Solution: Transfer 1 .0 ml of each of the base/neutral compou nds 
lis ted to the same 10-ml vo lumetric f l ask. When the transfer is complete, 
bring up to volume with methano l and mix well. 

Spiking Solution: Transfer 1 .0 ml of tne stock solution to a 10-ml volumet­
ric f la sk and bring up to vo lume with methanol. This will provide a matrix 
spi king solution of 50 µg/ml. Add l .0 ml of this solution to each sample 
replicate that has been designated as a base/neutral matrix spi ke . 

Acids 

To prepare the matrix sp iking solution for the acid compounds, follow the 
same protocol as that for the base/neutrals. This will provi de a matrix 
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spiking solution of 50 µg/ml. Add 1 .0 ml of this solution to each samp l e 
replicate that has been designated as an acid matrix spike. 

Volatiles: 

To prepare the matrix spiking solution for the volatiles, -first prepare a 
stock solution, then the spiklng solutlon as follows: 

Stock Solution: Transfer 0.5 ml of each of the volatiles llsted to a 10-ml 
volumetrlc flask and bring up to volume with methanol and mix well. 

Splking Solution: Transfer 1 .0 ml of the stock solution to a 10 ml volumet­
ric flask and bring up to volume with methanol and mix well. This solution 
will provide a matrix spiking so lution of 25 µg/ml. Spike each sample 
repllcate designated as a volatile matrix sp i ke with 50 µl of this 
solution. 

Pesticides 

To prepare the matrlx spiking solution for the pesticides, first prepare a 
stock solution, then the spiklng solution as follows: 

Stock Solution: Transfer l .0 ml of each of the pesticides li sted to a 
10-ml volumetrlc flask and bring up to volume with methanol and mix we ll. 

Spiking solution: Transfer l .0 ml of the stock solution to a 10 ml volumet­
ric flask and bring up to volume and mlx we ll. Thls will provide a matrix 
sp iking solution of 5 µg /ml . Add l .0 ml of this solution to each sample 
replic ate that has been designated as a pestlcide matrix spike. 
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.-, 
QUALITY CONTROL REQUIREMENTS/RADIOCHEMISTRY 

1. Contractor must be certified by the US Environmental Protection Agency 
or at least one State Government to conduct radiochemical analyses of 
drinking wate r in accordance with the Safe Drinking Water Act <Public Law 
93-523 ). Contractor shall abide by all critical elements and recommended 
practices for radiochemistry which are identified in Manual for the 
Certificat1on of Laboratory Analyzing Drinking Water, Criteria and 
Procedures, Quality Assurance, US Environmental Protection Agency Office of 
Drinking Water <WH-550), Washin~ton, D.C. 20460, October 1982, 
EPA-570/9-82-D02. Contractor must participate in the USEPA proficiency 
testing program conducted by the US EPA Environmental Monitoring and Support 
Laboratory, Las Vegas, Nevada for those radiochemical procedures included 
in th is contract. Exceptions will be made for those procedures not avail­
abl .e in the USEPA program. The proficiency testing program must consist of 
analyses of both the intercomparison samp les and blind performance samples. 
Contractor must successfully meet USEPA criteria for proficiency testing. 
Contractor's identi ficatio n code for the USEPA Proficiency Testing Program 
must be revealed to COR for monitoring of performance. 

2. For analytical quality control procedures the contractor is referred to 
Handbook For Analyt ic al Qua lity Control In Rad loa nalytical Laboratories, US 
Environmental Protection Agency, Office of Research and Development , 
Washington, D.C . 20460, August 1977, EPA-600/7-77-088. It is recommended 
that the contractor follow all the procedures described in this handbook in 
order to form the basis of an effective quality control system. 

3. Accomplishment of the following quality control procedures is ma nd atory: 

a. To minimize cross contamination of samples the contract laboratory 
must be arranged so that radioactive materials are confined to one area 
clearly designated as a "Hot" area , to which access is restricted to 
authorized users of radioactive materials. 

b. All dilution of radioactive materials to working concentrat ions 
must be per formed in an i solated area. 

c. Counting in struments must be loca ted in a room isolated from all 
other laboratory activities. To reduce fluctuations and stabilize back~ 
ground radiation contributions, shielding of all counting instruments is 
neces sa ry. Thic k shields of selected le ad or stee l with graded lin ers must 
be used to reduce measurably the background radiation arising from 
environmental radioactivity. Background must be reduced further by using 
anti-coincidence counting techniques. Th e temperature of the counting room 
must be kept below 30°C and must not vary by no more than ~3°C. Humidity 
must be kept between 35 and 70 percent. 

d. The contract l aboratory must be able to generate, in it s own 
facility, reagent water that meets the require me nts to qual ify as Amer ic an 
Society of Testing and Materials (ASIM), Type II water as described in 1983 
An n u a 1 Book of AS I M S t an d a r d s , Pa r t 3 1 , De s i g n a t i on D l l 9 3- 77 , " S ta n d a r d 
Specification for Reagent- Water." Water of this quality must be_ used for 
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all radiochemical procedures included in this contract. Contractor must 
analyze the reagent water at least week ly and document results to reflect 
adherence to ASIM requirements. Documentation must be made available to 
COR during site visits. COR may elect to perform analyses on-site to 
verify quality of reagent water . 

e. Instrument logbooks containing records of usage and serv1c1ng must 
be maintained and kept up-to-date for counting and other laboratory 
instruments. 

f. Standards must be considered invalid and disposed of after passing 
through 4 half lives from date of certification. 

g. A specific check source should be used with each counting system. 
A source chosen as a check wil l contain a nuclide or nuclides whose energy 
of radiation corresponds to the type of analysis for which the counting 
system is to be used. This source will be counted for a predetermined time 
before each use of the counting system to determine genera l performance of 
the system and to ensure t hat the efficiency of the system has not changed. 
The check source must be sealed or encapsulated to prevent loss of the 
source and contaminati on of the counting system . The check sour ce-to­
detector geometry must be known and held constant. The count rate must be 
entered in the instrument's logbook and plotted on a statistical quality 
control chart established for the specif ic system. This va lue is compared 
with the +2 sigma (warning) limits and the +3 sigma (out-of-control) 
limits, and the procedure is repeated if the +3 sigma boundary is exceeded. 
Sustained values above the warni ng leve ls require appropriate action. A 
cont ingency plan must be in place and documented, for all anal ysts to 
follow in the event pl otte d points fall outside +2 sigma and/or +3 sigma 
limits. - -

h. Before each use of a counting system, background for the system 
must be counted for the same counting time for which samples normal ly are 
counted. This val ue mu,t be entered in the logbook and plotted on a statis­
tical quality control :"1rt established for the specific system . The valu e 
is to be compared wi t~ e ~t aOI I shed +2 and +3 sigma 1 imits. A contingency 
plan must be in pl au 1~1 C0(utn(' nted, for all analysts t_o foll ow in the 
event plotted poin ts '1 cuts Ide the .:!:.2 sigma and/ or .:!:. 3 sigma li mits . 

i . For a 1 p h a a ~ · . · t : :-,.., " t I n g s y s t em s , on a q u a r t e r 1 y b a s i s or a f t e r 
electronic repair c, : ' 1 c•t I Jn . the detector pla teau for gas-discharge 
devices must be de t • .. : 4"d ~:0tted. All pertin ent instrument settings, 
the source us ed , aG: .. 'jfe Jf gds flow must be rec ord ed on the plateau 
graph which must be J'. • 1 . ► rj Je r~dnently to the log book. From this plateau, 
the operating volt age · . ,e lected or verif ied and the plateau s lope at the 
operating point is cal : J:ated The slope must not exc ee d 2 percent per 100 
volts for a Strontium- J0 ;curc e. The operating potential is selected as 
the midpoint of the pl ate 3u. Thereafter, the high voltage setting must be 
checked for drift once e·, ery t wo month s. 

j. For multicha nne l gamma spectrometers, the instrume nt must have a 
proper energy calibration before Instrument efficlency or background 
_counting rates are det ermined. A multi lin e reference source must be counted 
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for a time sufficient to provide acceptable statistics (<11 counting er ror 
at 1 sigma). After energy calibration, the check sour ce must be counted 
for a predetermined time before each use by using a selected energy window. 

k. For gamma spectrometry, an energy efficiency curve must be deter­
mined annu al ly for each germanium detector system for each geometry with a 
mult111ne reference source calibrated by the Nat ional Burea u of Standards. 
The curve for the most freq uently used geometry must be checked before each 
us e during the year. 

l. All calibration standard so lu t ion s must be obtai ned from the US 
Env1ronmental Protection Agency or the National Bureau of Standards. 
Standards must not be used beyond four half-lives of the radionuclides. 
All reagents must be at l east ACS grade or better . 

m. At least one duplicate sample analys i s must be performed wit h each 
group of radiological samples of a specif i c matrix which are submitted to 
the contract laboratory for analyses. If possib le the duplicate samp le 
analys1s should be performed on a sample for whi ch the origina l result i s 
above the detection 11mit. The relative percent differe nce (RPO) is then 
calculated as fo llows: 

RPO 

where 

D - D 
1 2 X 100 

D + D / 2 
1 2 

Rel ative Perc ent Difference 
Fir st Sampl e Valu e 
Second Sample Value 

The res ul ts for the duplicate an a lys i s mu st be repor t ed on QC form 
(Enclosure 2). If re sults for duplicate anal yses excee d precision criteria 
specified in Table <Enclosure 1), the contrac t labor atory must implement a 
previously written contingency plan and res olve the disc r ep ancy. The plan 
must inclu de the fo ll owing: 

a. Ch eck of data for calculation and/or transcripti on errors. 

b. Preparati on of new standards . 

c. Recalibrati on of in strumentation. 

d. Reanalysis of duplicate samples . 

If upon reana ly sis results exceed precision criteria, the contractor is 
required to contact the COR immediately by telephone for furth er guid ance. 
If reana l ysls of duplica t e samples gener ates resu l ts which are within 
pr ecision criteria, the suspici on exists that the precision crit eria is not 
met for the other sam ple s of the respective matrix. The contract l abora­
tory is then required to per fo rm duplicate analyses of 10 percent of 
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radiological samples or all (whichever is smaller) radiological samples of 
the sample matrix in question . If these duplicate results are within 
precision criteria, no further action is required except to report the 
results. If the duplicate results from reanalysis are not within the 
precision criteria, then all radiological samples of the matrix in question 
must be reanalyzed. 

n. Internal quality control (QC) samples must be prepared by the 
Quality Control Coordinator and_submitted concurrently with radiological 
samples of each matrix for ana}yses. The contract laboratory is required 
to analyze one QC sample per 10 radiological samples submitted or one QC 
sample per batch of radiological samples submitted (whichever is smaller) 
to the contract laboratory. The recoveries for the QC samples must be 
reported on QC form (Enclosure 2). Results for these recoveries must also 
be plotted on control charts to vi sually monitor trends and to visually 
identify out of control situations. The C0R reserves the right to inspect 
control charts during on site visits. For information on the construction 
of con t rol charts consult the fol lowing reference: "Handbook for Analytical 
Quality Control in Radioanalytical Laboratories". EPA-600/7-77-088, August, 
1977, US Environmental Protection Agency, Nashington, D.C. 20460. When 
recoveries of QC samples exceed accuracy criteria stated in the Table, 
provided as Enclosure 1, the con tr act laboratory must emp loy a previously 
written contingency plan to resolve the discrepancy. This plan includes 
the following: 

a. Check of data for calculation and/or transcription errors . 

b. Preparation of new standards. 

c. Recalibration of instrumentation. 

d. Reanalysis of QC samples. 

If upon reanalysis of the QC sample the recovery exceeds the ac cur acy 
criteria, the contract laboratory is required to contact the C0R i mm e­
diate ly by tel ephone for further guidance. If upon reanalysis of the QC 
sample the recovery is within the accuracy criteria, the suspicion exists 
that the accuracy criteria is not met for the other radiol ogi cal samples in 
the batch. The contract laboratory is then required to reanalyze 10 per­
cent of the samples or all (whichever is smaller) radiol ogical samples in 
question. If agreement of these results for reanal yses with the original 
results is within the precision criteria stated in Tab le, no further action 
is need ed except to report results. If agreement is not within the 
precision criteria, then all radiological samples must be reanaly zed and 
results reported accordingly. 

Cost for all reanalyses caused by breakdown in the intern al quality control 
system will be borne by the contract laboratory. 
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- TABLE. RE QUIRED ACCURACY AND PRECISION FOR ANALYSIS 

Chemical 
Analysis 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Tin 
Ti tan i um 
Vanadium 
Zinc 
Ammonia 
Chemical Oxygen Demand 
Cyanide, Total and 

Amen able to Chlorination 
Fluoride 
Grease & Oil 
Moisture 
Nitrate-Nitrite 
Total Kjeldahl Nitrogen 
Phenol 
Phosphate 
Sulfate 
Total Organic Carbon 
Volatile Acids 

Range of 
Concentration (mg/1) 

1 .00-100 
0.5-2. 0 
0 _0l-1 . 00 
0-. 30- l . 00 
0.05-l .00 

10 .0- 100 
0. 001- l. 00 
1. 00-100 
0.00 1-5.00 
0 . 20- 2 .00 
0.025-2 .00 
l .0-50 
0.005-5.00 
0.50-50.0 
0.03-2.00 
0.0002-0.0040 
0.50-10 
0.10-2.00 
0.50-5.00 
0.005-0 .050 
0 .025-0 .500 
l . 00-250 
l. 00 - l O. 0 
l. 00-10. 0 
l . 00- l 0. 0 
2.00-10.0 
0 .0 15-10.0 
0. 10 - 50.0 

l 5. 0 - l 000 
0.01 - 100 

0. l - 10 
l . 00 - 1000 
0. lo/. - l 00% 
0 . 01 - 100 
0. 1 O - l 00 
0 .0 1 - 100 
0. 02 - 1000 
2.0 - 1000 
0. l 0 - 100 
5 - l 00 

Combined Accuracy 
and Precision 
Required<+%) 

30 
45 
30 
30 
21 
45 
30 
24 
24 
30 
27 
18 
30 
15 
21 
30 
45 
30 
l 5 
45 
30 
21 
30 
30 
30 
30 
27 
24 
30 
30 

24 
18 
15 
15 
36 
24 
24 
30 
27 
30 

* The accuracy and prec1s1on valu es are given for wate r sample s only at 
·this time, except for moisture, beca us e th ey do not exist for soil and 
sludge at present. US AE HA reserves the ri ght to hold contr act laboratory 
to accuracy and precisi on requir eme nts for so il and s lu dge as they become 
available. 
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Chemical Analysis 

Specific Conductance 
T. Organic Carbon 
T. Organic Halogen 
Acidity 
Alkalinity 
Chloride 
Hardness 
pH 
TDS 
TS 
TSS 
TVDS 
TVS 
TVSS 
Turbidity 
Settleable Solids 
Nitrite Nitrogen 
Orthophosphate Phosphorus 
BOD 
MBAS 
Color 
Sulfide 
He xa valent Chromium 
Si 1 i ca 
2,4,6-TNT 
2,4- DNT 
2,6-DNT 
ROX 
HMX 
Tetryl 
Ammonium Picr ate 

(Picric Acid) 
Urea 
Melamine 
Nitroguanidine 

Range 
of 

Concentration 

0. 1 - 100,000 µmhos/cm 
50 - 100,000 µg/1 
1 0 - 1 000 µ g / 1 

LO - 1000 
-1 . 0 - 5000 
1. 0 - 5000 
1. 0 - 500 
1 - 14 pH units 
1 - 100,000 
1 100,000 
1 - 100, 000 
1 - 100,000 
l - 100,000 
1 - 100,000 
0.2-200 NTU 
1 . 0- 1 000 mg/ L 
0.01-10 mg /L 
0.02 -20 mg/L 
1 . 0- l 000 mg /L 
0.05-50 mg/L 

5-500 Color Unit s 
0.05-50 mg/L 
0.025-25 mg /L 
0.2-200 mg/L 
0.001-1 .0 mg /L 
0 . 00 1- 1 . 0 mg/ L 
0.001-1 .0 mg/L 
0.03-30 mg/L 
0 . 1 - 1 00 mg / L 
0.005-5.0 mg /L 
0 .5-500 mg/L 

0 . 1 - 1 00 mg/ L 
0.5-500 mg/L 
0 . 1 - 1 00 mg/ L 

2.14 

Combined Accuracy 
and Precision 
Required (+ o/. ) 

10 
18 
20 
15 
24 
1 5 
1 5 

.2 uni ts 
30 
30 
30 
30 
30 
30 
30 
30 
15 
30 
45 
45 
45 
30 
30 
21 
30 
30 
30 
30 
30 
30 
30 

30 
30 
30 



\ 
TABLE. REQUIRED ACCURACY AND PRECISION FOR ANALYSIS 

Analysis 

Volatile Organic Compounds 

Acid/Base/Neutral Extractable 
Organic Compounds 

Pesticide Organic Compounds 

- Range of 
Concentration (mg /1) 

0 . 01 - 100 

0. 01 - 100 

0.0001 - 100 

2 . 15 

Accuracy 
Required 

±. 36 

+ 60 

±. 30 

(%) 
Precision 
Required(%: 

+ 24 

+ 40 

+ 20 



TABLE . REQUIRED ACCURACY AND PRECISION FOR ANALYSIS 

Chemical Parameter 

Gross Alpha 
Gross Beta 
Tritium 
Strontium 89 & 90 
Radium 226 & 228 
Iodine 131 
Gamma Emitters 
Uranium 
Ot her Actinides 

Precision * 

24 
10 
10 
20 
20 
10 
10 
24 
30 

Accuracy ** 

30 
20 
20 
30 
30 
20 
30 
30 
45 

* Precision ls expressed as two times the Relative Standard Deviation. 
•• Accuracy is expressed as three times t he method Bias. 
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Lab Name: 
No. 

Sari1ple No's: 

Number of-Samp les: 

Analyte: 

Method: 

Initial 
Calibration Verification 

Duplicate 
Sample Results 

Spiked 
Sample Results 

Comments: 

Analyst Signature: 

Date: 

Data Reviewed and Validated by: 

Date: 

QC Report 

To _______________ _ 

_ -oc REPORT FORM I 

Reference 
Standard 
Source 

Samp 1 e No .: 

Sample No: 

2. 17 

Uni t 

Found : --,------------True Value: ---------1. Recovery: ---------

Sample Result: -,--------Dupl i cate Result: 
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Samole Res ult: -------Spike Resu l t: --------Spike Added: 
7. Recovery: 
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ATTACHMENT 3 

Attachment 3 details chain-of- cus tody procedures whi ch cont ract l aboratory 
mus t adhere to during ad mini stration of contract. 
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Specifications for Chain-of-Custody and 
Document Control Procedures 

The Contractor must have wr it ten standing operating procedures· (SOP) for 
receipt of samples, maintenance of custody, tracking the analysis of 
samples and assembly of completed data. These procedures are necessary to 
ensure that analytical data collected under th is contract are acceptable 
for use in liti gation. The Contractor's SOP shall provide mechanisms 2nd 
documenta tion to meet each of tbe following specificat ions and shal l be 
used by the COR for the basis for laboratory ev i dence audi ts . 

1. The Contractor shall have a designated sample custodian responsible for 
receipt of the samples. 

2. The Contractor shall have writte n SOP ' s for rece 1v1ng and logging i n of 
the samples. The procedur es shall include documentation of the samp le 
condition, maintenance of custody an d sample security and docume ntat ion of 
verification of sample tag information against custody records. 

3. The Contractor shall have writte n SOP's for ma in tenance of the security 
of t he samples after log in and shal l demonstrate se curity of the sample 
storage and laboratory areas . 

4. The Contractor shall have writte n SOP's for tracking the work performed 
on any particular sample. The track ing system sha ll include standard 
logging formats , logbook en try procedures and a means of controlling log­
book pages, computer printouts , and -other writt en or printed documents 
re l evant to the samples. Logbooks , printed forms or other wr i tten docu­
mentation must be available to describe the work performed in each of the 
fol lowing stages of analysis: 

a. Sample Receipt 
b. Sample Ana lysis 
c. Data Reduction 
d. Data Report ing 

5. Th e Contractor shdl 1 hdve wr itte n SOP's for organization and assemb ly 
of a 1 1 doc um e n t s r e l a t i n q t o d n d 1 y s e s of s amp 1 e s for t h i s con t r a c t . Do cu -
ments shall be filed J· : 0rd lng to sample label numbers. Thi proced ure~ 
mu st ensure that al 1 -~- ,: ;ments Including logbook pages, sample tracking 
records, measurement · ~JJo ut records, computer printou ts, raw data sum~ 
maries, cor responder · ~ j nd dny other wr i tten documents having reference to 
the samples are comr, • 'ed In one location for submission to the installation. 
The system must inclu c~ a docume nt numbering and inventory procedure. 

6. Document control and chain-of-custody records include but are not 
limited to: sample tags , custody records , sample tracking records, analysts 
l ogbook pages, bench sheets , measurement readout records , ana lysis chron­
i cles, computer printouts , ra w data summaries , inst rument logbook pages, 
correspondence , and the document inventory . 
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Chain-of-Custody and Document Control Procedures 
for Designated Samples Requiring Such 

Sample Control 

A samp le is physica l evidence collected from a facility or from the environ­
ment. An esse ntia l part of this investigations effort is the control of 
the evidence gathered. To accomplish this, the following chain-of-custody 
and document control procedure _Rave been established. 

Sample Iden tif ica ti on 

Each sample bottle shall be labeled with a tag containing the sample number 
and sample description to identify the conte nts of the bottle. Addition­
ally, the sample nu mber shall be mar ke d on the outside of any specia l 
packaging container to facilitate identifi ca tion. 

Chain-of-Custody Procedures 

Because of t he nature of the data being co lle cted, the possession of 
samples must be traceable from the time the samples are collected until 
they are introduced as evidence in legal proceed ings. To maintain and 
document sample custody, the chain-of-custody procedures described herein 
are fo ll owed. 

A sample is under custody if: 

1. It is your actual possession, or 

2. It is in your view, after being in your phys i cal possession, or 

3. It was in your possession and they you locked or sealed it up to prevent 
tamperi ng, or 

4. It is in a secure area. 

To assure custody of samp les during transport and shippt ng, each sample 
wit hin a packaging containe r Is recorded on a chain-of-custody records 
shown in enc losure 1 Each sample number i s recorded, and the number of 
containers shipped i , recorded on the sheets. Al so , record the other 
in formation regardi 01 tne project, samples (or shipper if returning empty 
bottles), method of ,~ •~ment and remember to sign and date the sheet . The 
original custody shee~ Is the n placed inside the pac kage (protected from 
damage) and t he package sealed. · 

Sample containers, shipping boxes, coo lers or other packages wi ll be 
sealed. The seal must be placed so the container cannot be opened wi thout 
breaking the seal. 

Upon receipt of samples In custody , inspect the package and note any damage 
to the sealing tape or custody seals. Note on the cu s tody record or other 
l ogbook that the seals or loc ks were intact upon receipt if no tampering or 
damage appears to have occurred. Open the packages and verify that each 
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item lis ted on the sheet is present and correctly identified. If all data 
and samples are correct, sign and date the "received by Laboratory by" bo x. 
In the event errors are noted, record the discrepancies in the remarks 
column (initial and date each comment) then sign the chain-of-custody 
record. 

Laboratory Document Control 

The goal of the Document Control Program is to assure that all documents 
for a specified group of samples will be accounted for when the group is 
completed. The program includes a document numbering and inventory 
procedure for preparation of the specified documentation pac kag es for each 
case. 

Logbooks 

All observations and results recorded by the Laboratory but not on pre­
printed data sheets are entered into permanent l aboratory logbooks. Data 
recorded are re fere nced with the sample numbers, date and analyst's sig­
nature at the top of the page. Data f rom only one group or batch of samples 
are recorded per page. When all t he data from a ba t ch is compil ed, copi es 
of!!__]_ logbook entries must be included in the documentation package. 

Instrument logs are also limit ed to one sample group per page with the 
group samp le numb ers recorded at the top of each page. Copies of these 
logs must also be includ ed in the final documentation pac kage.· 

Corrections to Documentation 

All documentation in logbooks and other documents shall be in ink. If an 
error is made in a logbook ass ign ed to one individuaT , that person shoul d 
ma ke correct ions s imply by crossing a line through the error and ent er ing 
t he correct information . Ch ang es made subsequently are dated and initialed. 
Corrections made to other data records or nonpersonal logbook s are made by 
crossing a single line through the error, entering t he cor rect informa-
tion and initialing and dating the correction. 

Consistency of Documentation 

Before releasing analytical results, the la boratory asse mbles and cross 
checks the informat ion on sample tags, custod y records, lab bench sheets, 
personal and instr ument log s and other rel evant data to ensure that data 
pe r taining to eac h partic ular samp le or group of samples i s con s is te nt 
throughout the record . 

Document Numbering and In ve ntory Proced ure 

In order to provid e docu me nt accountability of the comp le te d ana lys is 
record s , each it em is in ventor i ed and assi gned an identif ier as sociating it 
to sampl e labe l numbers . 
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All documents relevant to each sample group including: logbook pages, 
bench sheets, custody records, etc., are inventoried. Each data generator 
<analyst) is responsible for ensuring that all documents generated are 
placed in the file for inventory and returned to the installation. 
Enclosure 2 1s an example of a do~ument inventory. 
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Example Document Inventory For mat for Contract Project 

1. Sample traffic records, week ly reports. 

2. Custody records, sample tags, sample loop. 

3. Laboratory logbooks, personal logbooks, instrument logbooks. 

4. Laboratory data <sorted by sample), calibrat ion an d quality contro1 
results. 

5. Data summaries and reports. 

6. All other documents, forms or records refere ncin g the samp l es. 
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ATTACH MEN T 4 

Attachment 4 delineates data reporting procedures to be used by the 
contract labora tory(s) . 
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The contrac t laboratory( s ) sha ll report data to the in sta lla t ion and to 
USA EHA. Da ta reports shall include both hard copy and soft copy as 
describ ed below. No te that some installations may no t wi sh to receive soft 
copy data. 

1. HARD COPY DATA PACKAGE. Da ta report package for analyses of each 
sample (1nclud1ng all required QC-Attachme nt 2) shall include: 

a. Tabulated results 1n appropriate units of the analytes specified in 
the contract, validated and s igned in origlnal signature by the Laboratory 
Manager. *Data are to be identified by samp le numbers. 

b. Analy ti cal results for quality control samples. 

c. Tabulation of curr ent calculated instrument detection limits as 
determ in ed by t he labor atory. 

d. Legib l e photocopy of raw data (measurement readout record) with 
sufficient information to unequivocally identl fy: 

(1) calibration stand ards (includlng prep date ) 

( 2 ) l aborato ry reagent blanks 

(3) samp les an d any atyp i ca l di lu tion 

(4) quality contro l samp l es 

(5) any ins trume nt adjustments or appare nt anoma li es on the 
measurement record. Informat ion sha l l inclu de a key to abbreviations , with 
response uni ts stated. 

2. SOFT COPY DATA PACKAGE. 

a. Hardwar e. All results for fie ld samp les shal l be reported to the 
in sta lla tion (where requested) and US AEHA on 5 1/ 4-inch f loppy disks. The 
laboratory shall maintain the original dl sk and at le ast one back up disk, 
in addition to the di sk s used for re porting. Di sks shal l be mailed i n 
packagi ng that will protect them fr om bending or scr atching. If a di sk is 
damaged in transport , anothe r copy of that di sk shall be provided by the 
laboratory . All di sks submitted to USAEHA will be returned to the 
l aboratory for reuse . 

• In the ev ent t he Laboratory Manager cannot va li date al l data reported for 
each samp l e , he/she wi 11 provide a detailed description of the prob l ems 
associated with the sample . 

4.1 



b. Software. The data sha ll be entered in to ASCII f il es only. Each 
re sul t shall compri se one data record. The format to be us ed for chemica l 
da ta records is as follows: 

Card F1eld 
Columns W1dth 

1- 6 6 

7- 12 6 

13-20 

21-22 

23-25 

26-2 7 

28-29 

30-31 

32-36 

37-41 

42 

43-5 1 

52-80 

8 

2 

3 

2 

2 

2 

5 

5 

9 

29 

Type 
Spec 

I6 

I6 

I6 
or 

A6,A2 

A2 

A3 

A2 

A2 

A2 

I5 

A5 

Al 

F9.3 

4A6,A5 

Chemical Data Records 

Just - Entry 

L Installation numb er ( see enclosure l for 
in sta ll at ion codes). 

L Parameter code <see enclosure 2 for parameter 
codes and numb ers) . 

R 

L 

L 

L 

L 

L 

L 

L 

L 

Parameter number 
The parameter code and number are as defined 
in f ile RG2GN$ D.PARAM (enclosure 2). 

Entry to id entify method of analysis. 

Code to identify performing laboratory: 
XX - la b codes to be designated by COR 
For example , 
EH - Army Environmental Hygie ne Age ncy 

Units code as def in ed in f i le RG2GN$ D.PARAM . 

Filt er ing coded (0.45 micron f il ter s i ze): 
U - unfilt ered 
F f i 1 tered 

FP filtered with pressure apparatus 
FV fi ltered with vacuum apparatus 

Samp le type: 
GW - ground water 
SW - surface water 

Samp li ng method code <to be added by in st al ­
lation if de s i red). 

Samp lin g dat e (Julian) 

Well ID (Sampling site ID) 

Detecti on code ; b if parameter det ected, 
othe rwise 11 < 11

• 

Valu e detected or detection limit i f none 
detected. 

Comments as appropr iate. 

2 

4.2 
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LJ 

\ \ 

c --_ 
........___ 

FI~-l RG~i;;N$D. Mt,i•1E 
FILE FORMAT SPECIFICATIONS ARE PROVIDED AS PAGE 3 OF TtfIS ENCL OSURE 

1: 109804CTSTRATFORD AEP, CT 
2'. '121478KYFT KNOX, KY 
3 : 121 5 0 6KYL EXINGTON-BLUE GRASS AD, KY 
4: 124004MOAOERDEEN PROVING GROUND , MD 
5: 125176MAFT DEVENS , MA 
6: 134201NJFT DIX, NJ 
7: 134693NJPICATINNY ARSENAL, NJ 
8:136216N YF T ORUM, NY 
9: 136794NYSENECA AD, NY 

10: 136939NYWATERVLIET ARSENAL , NY 
11:13695 3NY WEST POINT MILITARY ACADEMY, NY 
12: 139729011RAVENNA AAP, OH 
13: 142394PAFT I NDIANTOWN GAP, PA 
14: 1424 61PAL ETTERKENN Y AO, PA 
15:151389VAFT AP HILL, VA 
16: 151 693VAF T PICKETT. VA . 
17: 151724VAR/IOFORD AAD _ 11& 

18:30103 5Al ANNISl(ltl All . &, 

19:3017 50A LREOSICHiE Ali ',l,.Al Al 
20 : 301 767Alfl RU l Klll, A l 

21:31 304 8GAFT GILII N . GA 
22:313355GHT GOROON. GA 
23 : 31383 4GHT SllW AllT . GA 
24 : 321128KYFT CAMPBELL . •• 
25 : 3474 081Nl t0LSTON &A P, TN 
26:347580TNMILAN AAP . TN 
27:347927TNVOLUNIEER AAP, TN 
28:417432ILJOLIET AAP, IL 
29:4178001LSAVANNA AOA , IL 
30:41 817 31NCRANE NWSC, IN 
31 :41835 1INFT BENJAMIN HA~RISON, IN 
32:4183 93 1NINDJANA AAP, IN 
33:4 18403 1NJEF F ERSON PROVING GROUND, IN 
34: 4 18611 !NNEWP OIH AAP, IN 
35:4194221AJOWA AAP, IA 
3 6: 4 20736KS FT RILEY. KS 
37:4 20785KSSUNF LOWER AAP, KS 
38:4 27887MN TWJN CITIES AAP, MN 
39:42 9 494MO LA KE CITY A/IP, MO 
40 :455057W IB ADGE R AAP, WI 
41:455533W JFT MCCOY . WI 
42:5056 9 8ARPINE BLUFF ARSENAL, AR 
43:522543LALOUISIANA AAP, LA 
44 : 522722LAFT POLK . LA 
45:54 05480KMCA LESTER AAP, OK 
46:5408010KFT SILL, OK 
47:548513TXLONE STAR AAP, TX 
48:548515TXLONGHORN AAP , TX 
49:548733T XRE D RIVER AD. TX 
50 : 602736AKFT RICHARDSON . AK 
51:60 2955AKFT WAI NW RIGHT, AK 
52 : 606742CARIVERBANK AAP, CA 



53:606886CAOEFENSE DEPOT TRACY, CA 
5~:608135COFT CARSON, CO 
55: 6087 28COPUEBLO AO, CO 
56 :608760COROCKY MOUNTAIN ARSENAL, CO 
57:632 350NV HA WTHORNE AAP, NV 
58 : 6418990RUMATILLA ADA, OR 
59:649150UTDEFENSE DEPO T OGDEN, UT 
60 : 649878UTTDOELE AO, UT 

4.4 



( ~ RG 2GN$ D.NAME 

Card Field Type 
Columns Width Spec Just Entr 

1-6 6 I6 Installation number (region code + ARLOC ) . 
7-8 2 A2 State abbreviation. 
9 - 80 7 2 12A6 L Installation n ame . 

4. 5 
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CJ', 

\" ·. 

r:. 

FILE RG2GN$D.PARAM 
FILE FORMAT SPECIFICATIONS ARE PROVIDED AS PAGE 8 OF THIS ENCLOSURE. 

1:000101AS ARSENIC 
2:0001028A BARIUM 
3:000103CO CADMIUM 
4:000104CR CHROMIUM 
5 : 000105F FLUORIDE 
6:000106PB LEAD 
7:000107HG MERCURY 
8:000108N02N03N02+N03 AS 
9:000109SE SELENIUM 

10:000110AG SILVER 
11:000111ENORINENORIN 
12:000112LINOANLINOANE 

F9.3 
F9.2 
F9 . 3 
F9.3 
F9. 1 
F9.3 

""fg_ 1 
NF9.2 

F9.3 
F9 . 3 
F9.2 
F9.2 

13:0001 13TO XAPHTO XI\PltfNf rg 1 
14 :000 114METHOXME Tl< O• ,1 HI ()~I 'l 1 
15:000115240 2 . • () I 'J I 

16:0001165llVE,Sll~I• ,-, 1 
17:000117GAlPHAC,1<0'..S All'"A 19 2 
18 :000 11 81H0226AAOJUM :l}b 19 2 
19 : 0001 19AA0 228R AO(UM ))9 19 2 
20 : 000120G8[1A GROSS lll!A l'il 2 
21 : 000121S1RN90STAONIIUM 11019 1 

22 :000 122TR(TIUIA(l(UM f'il 0 
23 : 000123URAN UAANIUM f9 . 2 
24 : 000124TH-234THORIUM 234 f9 . 2 
25 : 000126TURB lURBIDITY F9.0 
26 :000 127TCBACTTOTCOLBACT F9 . 0 
27 :000 128FCBACTFECCOLBACT 
28:000151CL CHLORIDE 
29:000152FE IRON 
30:000153MN MANGANESE 
31:000 154PHENOLPHENOL 
32:000155NA SODIUM 
33:000156504 SULFATE 
34:000 169CONOFOCONO(FIELD) 
35 :000 170PH PH(FIELD) 
36 : 0001 71 PH-LABPll(LAB) 
37 :0001 72CO ND SPEC CONO 
38:000173TOC TOC 
39: 000174TOX TDX 
40:000175POX POX 
41 : 0 00 176NPOX NPOX 
42 : 0 00 177TOC-UFTDC(UNFILT) 
43:000181COO COD 
44:000182TEMP TEMPERATURE 
45:000183TDS TDS 
46:000184TSS SUSP SOLIDS 
47:000185TS TOT SOLIDS 
48:000186ACID ACIDITY 
49:000187T-ALK TOTAL ALK 

F9 . 0 
F 9. 1 
F9.2 
F9.3 
F9 . 2 
F9.0 
F9. 1 
F9.0 
F9 . 1 
F9. 1 
F9.0 
F9. 1 
F9.3 
F9.3 
F9.3 
F9. 1 
F9.0 
f9.0 
F9 . 0 
F9.0 
F9.0 

F9.o · 
50:000188HARD HARDNESS F9.0 
51:000189RCL CHLORINE F9. 1 
52:000 190HARD-CHARD( CALCUL)F9_ 1 

.01 MGL F 1. 6M ARSENIC 

.05 MGLF 1. 6M BARIUM 

.00 1MGLF 1 . 6M CADMIUM 
_OQ1MGLF 1. 6M CHROMIUM 
. 1 MG L 28 . 28D FLUORIDE 
.005MGLF 1. 6M LEAD 
.2 UGLF 5.28D MERCURY 
.01 MGL 20 . 28D NITRATE+ 
_OQ5 MG LF 1. 6M SELENIUM 
_OQ1MGLF 1. 6M SILVER 
.04 UGLF 2. 7D ENDRIN 
.08 UGLF 2. 7D LINDANE 

1 .6 UGLF 2. 7D TO XAPH ENE 

NITRITE AS NITROGEN 

1 . 6 UGI F 2. 7D METHO XY CHLOR 
J B UGLF 2 . 7D 2,4 -D 

'5 UGl F 2 . 7D Sil VEX 
0 4 PCLF 4 . 6M GROSS ALPHA 

0'5 PCLF 4 6M RADIUM - 226 
70 PCLF 4 6M RAOIUM - 228 

1 . 1 PCLF 4 . 6M GROSS BETA 
0 7 PCLF 4 STRONTIUM-90 

~'50. PCLF 4 TRITIUM 
0 . J PCLF 4 6M URI\NIIJM 
0.3 PCLF TIIORIUM - 234 
1.0 NTUU25 48H TURBIDITY 
1. PHMU 6H TOTAL COLDFORM BACTERIA 
1. PIIMU 6H FECAL COLOFD RM BACfERIA 
1.0 MGL 14.28D CHLORIDE 

.02 MGLF 1 . 6M IRON 

.001MGLF 1. 6M 

.01 MG LF19_280 
MANGAN ESE 
TOTAL RECOVERABLE PHENOLICS 
SODIUM 1. 

2 . 0 
1.0 

1.0 
. 1 

0.01 
0 . 01 
0.01 
1. 

13 . 

MGLF 1. 6M 
MGL 14.28D SULFATE 
UMCU 
PHU 
PH U22 

2H SPECIFIC CONDUCTIVITY(FIELD) 
2H PH(FIELO) 

UMCU22.280 
MGLF17.280 
MGLU 3. 70 
MGLU 3 7D 
MGLU 3 7D 
MGLU18 280 
MGL 20 28D 

PH(LAB) 
SPECIFIC CONDUCTIVITY 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC HALIDE 
PURGEABLE ORGANIC HALIDE 
NON-PURGEABLE ORGANIC HALID E 
TOTAL ORGANIC CARBON(UNFILTERED 
CHE MICAL OXYGEN DEMAND 

C U OH TE MPERATURE 
1. MGLU24 14D TOTAL DISSOLVED SOLIDS 
1. MGLU23 70 TOTAL SUSPENDED SOLIDS 
t. MGLU24 14D TOTAL SOLIDS 

U26 14D ACIDITY 
2. MGLU26 14 0 TOTAL ALKALINITY 
2. MGLF27 6M HARDNESS 

.05 
0 . 3 MGLF 1 

2H TOTAL RESIDUAL CHLORINE 
6 M CALCU LATED HARDNESS 

SA MPL E) 



~ ' 
--.J 

53: 000 191SETSDLSET SOLIDS F9 . 0 
54 :000192P -ALK PIIENTHLN ALKF9.0 
55:000201NO J - N NITRATE·N F9.2 
56: 000202N0 2-N NITRITE-N F9.2 
57 :000203Nl/3-N AM MON IA-N F9 . 2 
58 :000204TKN TOT KJEL N F9.2 
59: 000 211P04-P PHOSPHATE-P F9.2 
60:0002 120P04-PORTHO PHOS-PF9.2 
61 :000221BOD - 5 80D-5 DAY F9 . 0 
62:00022 5 0G GREASE+ OILF9. 1 
63:00022 6MBA S SURFACTANTS F9.2 
64:0002 31COLOR COLOR F9.0 
65:0002320DOR ODOR F9.0 
66:000233TASTE TASTE 
67:000251 CN 
68:0002615 
69:00028 1CU 
70:000282ZN 
71 :0002831/EXCR 
72 :000284K 
73: 000285MG 
74: 000286CA 

· 75: 00028 7NI 
76:00028 8 V 
.77 :00028958 
78:000290B E 
79 :00029 1TL 
80:000292B 
81 :000293C O 
82: 000294A L 
83: 0002955 102 

CYANIDE F9.2 
SULFIDE F9.2 
CO PPER F9 . 3 
ZINC F9 . 2 
HEX CIIRDMIU MF9.2 
POTASS IUM F9.2 
MAGNESIUM F9 . 2 
CALCIU M 
NICKEL 
VANADIUM 
ANT I MONY 
BER YL L !UM 
THALLIUM 
BORON 
CO□ ALT 

ALUMINUM 
SI LI CA 

F 9. 1 
F9 . 2 
F9. 1 
F9 . 3 
F9.2 
F9.2 
F9.2 
F9. 1 
F 9. 1 
F9.2 

84:000296SN TIN F9.2 
85:000297MO MOLYBDENUM F9.2 
86:000401246TNT2,4,6-TNT F9.3 
87:000402 240NT 2,4-DNT F9.3 
88:000403260NT 2,6 -0NT F9.3 
89 : 000404RDX ROX F9.3 
90: 0004 05/IMX 1/MX F 9. 3 
91:000406TETRYLTETRYL F9.3 
92:000407TNR TN R F9.0 
93:000408N/14PICAMMONPICRATEF9.0 
94:000409NQ NO F9 . 1 
95:000410GUANN GUAN NITRATEF9.1 
96:000420rHIODGTIIIODIGLYCOLF9. 1 
97:000430UREA UIIEA F9 . 2 
98 : 0004 3 1MELAMNMEL AMINE F9. 2 
99:0004 32FORM FORMALDEHYDEF9.2 

100:000501METHANMETHANOL F9.0 
101:000502ETHAN ETHANOL F9.0 
102:000503ETHER ETHER F9.0 
103:000504ACETO ACETONE F9 . 0 
104:000505A505 ETHYL HEXAN F9 . 0 
105:000506A506 2-PROPANOL F9.0 
106:000601P601 ACENAPHTHENEF9.0 
107:000602P602 ACROLEIN F9.0 
108:000603P603 ACRYLONITR F9.0 
109:000604P604 BENZENE F9.0 

1. MGLU25 
1. MGLU 

.01 MG L 15 

.01 MG L 15 

70 SETTLEABLE SOLIDS 
140 PHENOLPHTHALEIN ALKALINITY 
4811 NilRAlE AS NITROGEN 
48/i NITRIT E AS NITROGEN 

.05 MG L 20 280 AM MONIA AS NITROGEN 

. 1 MG L 20 28D TOTAL KJELDAHL NIT ROGEN 

.02 MGL 20 28D TOTAL PIIOSPHATE AS PHOSPHORUS 

.02 MGL 15 48 /i ORT HOPHOS PHA TE AS PHOSPHORUS 
1 . MG LF 10 48H 5-DAY BIOCHEMICAL OXYGEN DE MAND 

.2 MGLU 9 280 OIL AND GREASE 

.05 MG LF16 48H SURFACTANTS 
5. CU F16 4 8H COLOR 
1. TO NU ODOR 

U TASTE 
.01 MG L 7 14D TOT AL CYANIDE 
.05 MG L 8 28D SULFIDE 
.025MGLF 1 6M CO PP ER 
.015MGLF 1 6M ZI NC 
. 05 MGLF 6 48H HEXAVALENT CHRO MIU M 
. 1 MGL F 1 6M POTASSIUM 
.02 MGLF 1 6M MAGNES IUM 
. 1 MGLF 
.01 MGL F 
.0 25MGL F 
.003MGLF 
. 001MGLF 
.001 MGL F 

0 .05 MGL F 

6M CALCI UM 
6M NICKEL 
6 111 VA NA DIU M 
6111 ANTIMONY 
6 111 BERYLLIUM 
6M THALL !UM 
6M BORON 

. 1 MGLF 1 6M CO BALT 

.01 MGL F 1 6111 ALU MINUM 

.20 MGL F11 28D SILI CA 

.50 MGLF 1 6M TIN 

.50 MGL F 1 6111 MOLYBDENUM 

.001MGLF12 

.OOI MG LF12 

.00 1MG LF12 

.03 MGL F12 

. 10 MGL F 12 

.01 MGL F 12 

10 . 
0.5 

, 1 . 0 
15 .0 

40. 
200. 

1. 
5. 
5. 
5 . 

10. 

3. 

IIIG LF12 
UGLF12 
IIIGL 37 
IIIG L 37 
MGL 13 
MGL 36 
MGL 37 
MG L 38 
UGLU 
UGLU 
UGLU 
UGLU 
UGL 
UGL 
UGL 
UGLU 
UGLU 
UGL U 

2 , 4,6-TRINITROTOLUENE 
2,4 - DINITROTOLUENE 
2,6-DINITROTOLUE NE 
ROX 
HMX 
TETRYL 
TRIN ITRO RESORCI NOL 
AM MONIUM PICRATE 
NI TROGUAN ID I NE 
GUA NI DINE NITRATE 
THIOOIGLYCOL 
UREA 
MELAM INE 
FORMALD~HYOE 
METHANO L 
ETHANOL 
ETHER 
ACETONE 
ETHYL HEXANOL 
2- PROf'AN OL 
ACENAPHTHENE 
ACROLE I N 
ACRYLONITRILE 
BENZENE 



110: 000605P605 BENZIDINE F9.0 10. UGL BENZID!NE 
I 11 : 000606P606 CCL4 F9.0 3. UGLU CARBON TETRACHLORIDE 
112:000G07P607 C6115CL F9 . 0 3. UGLU CHLORD □ ENZENE 

113: 000608P608 124CLBENZENEF9.0 10 . UGLU 1,2,4-TRICHLOROBENZENE 
114:000609P609 C6C L6 F9.0 10. UGL HEXACHLORD8ENZENE 
115:000610P610 CH2CLCH2CL F9.0 3 . UGLU 1,2-DICHLOROETHANE 
1 1 6 : 000 6 1 1 P 6 1 1 CH3CCL3 F9.0 3. UGLU 1, 1, 1 -TR I CHLOROETHANE 
117:000612P612 CL6ETHANE F9.0 10. UGLU HEXACHLDROETHANE 
118:000613P61 3 CH3CHCL2 F9.0 3. UGLU 1, 1-DICHLOROETHANE 
119:000614P614 CH2CLCHCL2 F9.0 3. UGLU 1, 1,2-TRICHLDROETHANE 
120:000615P615 CHCL2CHCL2 F9 . 0 3 . UGLU 1,1,2,2-TETRACHLOROETHANE 
121:000616P616 CHLOROETHANEF9.0 3. UGLU CHLOROETHANE 
122:000G17P617 BCLMETHER F9 .0 10. UGL BIS(CHLORO METHY L) ETHER 
123:000618P618 B2CLETHETHERF9.0 10 . UGL BIS ( 2 - CHLOROETHYL) ETIIER 
124:000619P619 2CLETHVINETHF9.0 3. UGLU 2-CHLOROETHYLVINYL ElHER 
125:000620P620 2CLNAPHTH F9 . 0 10. UGL 2-CHLORONAPHTHALENE 
126:000621P621 246CLPHENOL F9 . 0 25. UGL 2,4,6-TRICHLOROPHENOL 
127:000622P622 4CL3MPIIENOL F9.0 25. UGL 4 -CHLORO - 3 - METHY LPI IENOL 
128:0006 23P623 CHLORO FORM F9.0 3. UGLU CHLO ROFORM 
129:000624P624 2CLPHENOL F9.0 25. UGL 2-CHLO ROPI IENOL 
130:00062 5P625 12C6H4CL2 F9 .0 10. UGL 1,2-DICHLOROBENZENE 
131 :000626P626 13C6H4CL2 F9.0 10. UGL 1, 3 -0 l CflLOROBENZENE 
132:000627P62 7 14C6H4CL2 F9.0 10. UGL 1,4-0ICHLOROBENZENE 
133:000628P628 33CLBENZI F9.0 10. UGL 3,3 ' -DICHLOROBENZID!NE 
134:000629P629 CH2CCL2 F9.0 3. ·LJGLU 1, 1-DICHLOROETHYLENE 
135 : 000630P630 CHCLCHCL F9.0 3. UGLU TRANS 1,2-DICHLOROETHYLENE 

~ 
136:000631P631 24CLPHENOL F9.0 25 . . UGL 2,4-DICHLOROPHENOL 
137:000632P632 CH3CHCLCH2CLF9.0 3. UGLU 1,2 - 0ICHLOROPROPANE 

c:, 138:000633P633 CHCLCHCH2CL F9.0 3. UGLU TRANS 1,3-DICHLDROPROPENE 
139:000G34P634 24MPHENOL F9.0 25. UGL 2,4 - DIMETHYLPHENOL 
140:000637P63 7 12PllllYDRAZ F9.0 10. UGL 1 ,2 -0IPHENYLHYDRAZ INE 
141 :000638P63B ETHYLBENZENEF9.0 3. UGLU ETH YLBENZENE 
142 :000639P639 FLUORANTHENEF9 .0 10. UGL FLUO RANTHENE 
143:000640P640 4CLPIIPI IETI IERF9. 0 10. UGL 4-CHLDROPHENYL PHENYL ETHER 
144:000641P641 4BRPIIPHETIIERF9. 0 10. UGL 4-BROMOPHENYL PHENYL ETHER 
145:000642P642 B2CLI SPE111ERF9. 0 10. UGL BIS(2-CHLOROISOPROPYL)ETHER 
146:000643P643 B2CLETHXME111F9.0 10. UGL BIS ( 2-CI ILOROE THO XY )MET HANE 
147:000644P644 CH2CL2 F9.0 3. UGLU METHYLENE CHLORIDE 
14B:000645P645 Cll3CL F9 . 0 3. UGLU CHLOROMETHANE 
149:000646P646 BROMOMETHANEF9.0 3. UGLU BROMO METHANE 
150:000647P647 BROMOFO RM F9.0 3. UGLU BROMOFORM 
151 :00064BP64 B CH£3RCL2 F9.0 3. UGLU BRO MODICHLOROMETHANE 
152:000649P649 CFCL3 F9.0 · 3. UGL U TRICHLOROFLUORO METHANE 
153:000650P650 CF2Cl2 F9.0 3 . UGLU DICHLORODIFLUOROMETHANE 
154:000651P651 CHBR2CL F9.0 3. UGLU CHLORODIBROMO METHAN E 
155:000652P652 HEXCLBUTOIENF9.0 10. UGL HEXACHLOROBUTAOIEN E 
156:000653P653 HXCLCYCPENDIF9.0 10. UGL HEXACH LORO CYCLOPE NTAOIENE 
157:000654P654 ISOPHORONE F9 . 0 10 . UGL ISOPHORONE 
15B:000655P6 55 NAPHTHALENE F9 . 0 10. UGL NAPHTHALENE 
159:000656P656 NITROBENZENEF9.0 10. UGL NITROBENZENE 
160:000657P657 2NPHENOL F9.0 25 . UGL 2 -NI TROP HENOL 
161: 000658P6 58 · 4NPHENOL F9.0 25. UGL 4-NITROPIIENOL 
162:000659P659 24NPHENOL F9.0 250. UGL 2, 4 -DINITROPHENDL 
163:000660P660 46N2MPHENOL F9 .0 250. UGL 4,6-DINITR0-2- METHYLPHENOL 
164:000661P661 NNDMAMINE F9.0 10. UGL N- NITROSODI METHYLAMINE 
165:000662P662 NNDPHAMINE F9. 0 10 . UGL N-NITRDSDDIPHENYLAMINE 
166:000663P663 NNDNPAMINE F9. 0 10. UGL N-NITRO SODI-N - PROPYLAMINE 



167 :000664P664 PENTCLPHENOLF9.0 25 . UGL PE NTACHLOROP HENOL 
168 :000665P66 5 PHENOL(AE) F9.0 25. UGL PHENOL 
169 :000666P6 66 B2ETHHE XPHT HF9 . 0 10. UGL B15(2-ETHYLHE XY L)PHTHALATE 
170 : 000667P6 67 BUTBENPHTH F9 . 0 10. UGL BUTYL BENZYL PH THA lATE 
171 :000668 P668 DNB UTPHTH F9 . 0 10 . UGL 01-N- BUTYL PIITHALATE 
172: 0006 6 9P6 69 DNOCTPHTH F9 . 0 10. UGL DI-N -OCT YL PIIIHALATE 
173 :0006 70P670 DI ETHP HTH F9 . 0 10 . UGL DIETH YL PHTHALATE 
174 :000G 71P671 DIMETHPHTH F9.0 10. UGL DIM ETHY L PHTHALA TE 
175:0006 72P672 BEN(A)ANTH F9.0 10. UGL BENZO(A) ANTHRA CENE 
176:000673P673 BEN(A)PYR F9.0 10 . UGL BEt~ZO ( A )PYRENE 
177 :000674P674 BEN(B)FLUOR F9 . 0 10. UGL BENZO(B)FLUORANTHENE 
178:000675P675 BEN(K)FLUOR F9.0 10. UGL BENZO(K)FLUORANTHENE 
179:000676P676 CHRYSE NE F9.0 10. UGL CHRYSENE 
1B0:0006 77P677 ACENAPHTHYLEF9 . 0 10 . UGL ACE NA Pl ITHYL ENE 
181 :000678P678 ANTHRACENE F9 . 0 10 . UGL ANTHRACENE 
182:000 679P679 BEN(GHl)PERYF9.0 25 . UGL BE NZ O(Gl ll ) PERYLEN E 
183:0006BOP680 FLUORENE F9.0 10 . UGL FLUORENE 
184:000681P681 PHENANTHRENEF9 . 0 10. UGL PHENANTHRENE 
185: 0 006 82P682 DBEN(AH)ANTHF9 . 0 25. UGL DI BENZO (A, I I) ANTHRACENE 
186 : 0006 83P683 IND123 CDPYR F9.0 25 . UGL I NDENO ( 1, 2, 3-CD )PYREN E 
187 :000G 8 4P 684 PYRENE F9 . 0 10. UGL PYRENE 
188:0006 8 5P68 5 CCL2CCL2 F9 . 0 3 . UGL U TETR ACHL OR OETHYLENE 
189:000686P6 86 TOLUENE F9.0 3. UGl U TOLUEN E 
190:0006 87 P68 7 CHCLCCL2 F9.0 3. UGLU TRIC HLO ROET HYL ENE 
19 1: 000688P688 Cll 2CHCL F9.0 3. UGL U VI NY L CHL ORID E 
192: 000689P 689 ALDRIN F9 . 2 . 16 UGL ALDRIN 
193:000690P6 90 DIELDRIN F9.2 .24 UGL DIELD RIN 
194:00069 1P691 CHLORDANE F9. 1 1. UGL CHLO RDANE 
195:00069 2P692 4 , 4'-DDT F9. 1 0.60 UGL 4,4' - 0DT 

~ 196:000693P 693 4 , 4'-DDE F9 . 1 0 . 40 UGL 4 ,4'- DDE 

'° 
197:000694P694 4,4'-DDD F9. 1 0.40 UGL 4,4'-000 
198:000695P695 END OSULF AN IF9.1 50. UGL ENDOSULFAN 
199:000696P69 6 ENDOSULFANIIF9.1 50 . UGL EN DOSUL FAN II 
200: 000 69 7P697 ENDOS SUL F F 9. 1 50. UGL END OSULFAN SULFATE 
201 : 000699P699 ENDRIN ALO F9. 1 50. UGL ENDR IN ALDEHYDE 
202:000700P 700 HEPTACHLOR F9.2 . 06 UGL HEPTACHLOR 
203: 000701P701 HEPTACIILEPO XF 9. 2 . 16 UGL HEPTACHLOR EPO XIDE 
204: 000702P702 ALPHA-Bl IC F9. 1 20. UGL ALP HA -B HC 
205:000703P703 BETA-BHC F9. 1 20. UGL BETA- BHC 
20 6:000704P 704 DELTA-BHC F9. 1 20. UGL DELTA- BHC 
207:000 706P 706 PC0-1242 F9 . 1 50. UGL PCB -1 242 
208:000707P707 PCB-1254 F9. 1 50. UGL PCB-125 4 
209:000708 P708 PCB-1221 F9 . 1 50 . UGL PCB-1221 
210 : 000709P709 PCB-1232 F9. 1 50 . UGL PCB-1232 
211 :00071 0P 710 PCB - 1248 F9. 1 50. UGL PCB-1248 
2 1 2 : 000 7 I I P 7 1 I PCB-1260 F9. I 50. UGL PCB-1260 
213:000712P712 PCB-1016 F9. 1 50. UGL PCB- 1016 
214:0007 13P713 WHATTHEIIELL F9. I 3. . UGL CIS 1,3 -0ICHLOROPROPENE 
215 :000714P714 1,2-DCLETHY F9.1 3. UGL CIS 1,2-DICIILOROETH YLE NE 
216:000715A715 MALATHION F9 . 1 1. 6 UGL MALA TH ION 

217:00071 6A716 PARATHION F9. 1 0 .4 UGL PARAT HION 
218:000717A717 . METHYL PARA F9.1 0.6 UGL METHYL PARATHION 

219:000718A718 DIAZINON F9 . ~ 1.0 UGL DIAZI NON 
220:000719A7 19 CHLORDANE(T)F 9. 1 1. 2 UGL CHLO RDANE (TECH) 

221 :000720A720 CIS - CHLOR F9.2 . 16 UGL CIS-CHLO ROAN E 
222 :000721A721 TRANS-CHLOR F9.2 . 16 UGL TRA NS-CHLORDANE 
223:000722A722 OXYCHLORDANEF9.2 . 16 UGL OXYCHLO ROA NE 
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22'4 :0007 23A723 
225 :000724A724 
226: 0007 25A725 
227 :000726 A726 
228 :000727A727 

. 22 9 : 000 7 2 8 A 7 2 8 
230:000729A729 
231 :000730A730 
232:000731A731 
233:000732A732 
234 : 000733A733 
.235:000734A734 
236:000735A735 
237:000736A736 
238:000737A737 
239:000738A738 
240:000739A739 

2,4,5-T F9.1 
CHLORPYRI FOSF9.2 
RONNEL F9. 1 
DDT F9.1 
DOD F9.1 
DOE F9 . 1 
BHC F9. 1 
PCB(54 & 60)F9.1 
TEP F9 . 0 
QU INDLINE F9.0 
ISOQUINOLINEF9 . 0 
CRESOL F9.0 
4,6 -D N-O -CREF9.0 
3,4-BENZOFL F9 .0 
P - CHL-M-CRE F9 .0 
PHTHALATES F9.0 
HYDROCARBONSr9.0 

241:000740A740 FR[OrJ 11] 

242:00 07/41A741 CSJ 
243:000B OOABOO 2.4' OU! 
244 :00080 1MIREX MIRl~ 
245 : 000802A802 2.4'-00T 
246 :000803A803 2.4' ·000 

r 9 o 
I 9 0 

'<j 0 
'<j 2 
f 9 1 
rg 

247: 000804A804 TE TIIAl tY OIIOf f 9 
248:000805A805 M[K f9 I 
249 :000806A806 MJBK f9 . 1 
250:000B07A807 OE ETHER F9. 1 
251 :000808A808 TOTAL THM 
252:000809A809 HOA DE 
253:0008 10SULFURSULFUR 
254:0008i 1A811 ISOPR ETHER 
255:0008 12A812 MIPK 
256:000B13AB13 
257:000814A814 
25B:OOOB15A815 
259:000816A816 
260:00 0817A817 
261 :0008 18 A8 18 
262:000 819A819 
263:000820AB20 
264:000821A821 
265: 000822A822 
266:000823A823 
267:000824A824 
268:000825AB25 
269:000826A826 
270: 0008 27AB27 
2 7 1 : 0008 2 8 A 8 2 B 
272:000829A B2 9 
273:0008 30AB30 
274: 000831A831 
275:0008 32AB32 
276 :0008 33A833 
277:000834A834 
278:000835A835 
279:000836A836 
280:000837A837 

2-HEPTANONE 
4-M,2-P 
CRYOFLEX 
TBP 
A817 
ABTB 
AB19 
AB20 
A821 
AB22 
A823 
A824 
AB25 
A826 
A827 
AB28 
A829 
A830 
AB31 . 
A832 
A833 
AB34 
A835 
A836 
A837 

f 9 . 1 
F9.0 
F9.0 
F9.0 
F9.0 
F9.0 
F9 . 0 
F9 . 0 
F9.0 
F9.0 
F9.0 
F9.0 
F9 . 0 
F9 . 0 
F9.0 
F9 . 0 
F9.0 
F9 ._ O 
F9.0 
F9 . 0 
F9 . 0 
F9.0 
F9.0 
F9.0 
F9 . 0 
F9.0 
F9 .0 
F9.0 
F9 . 0 
F9.0 

.5 UGL 

.24 UG L 

.2 UGL 

.6 UGL 

.4 UG L 

.4 UGL 

. 2 UGL 

. 8 UGL 
10. UGL 
10. UGL 
10 . UGL 
25. UGL 
25. UGL 
25. UGL 
25. UGL 
10. UGL 
10. UGL 
3. UGL 
3. UGL. 
0 . 40 UGL 

. 04 UGL 
0 . 60 UGL 
0 . 40 lJGL 
3. UGL 
3. UGL 
3. UGL 
3 . UGL 
1. UGL. 
5. UGL 
5. UGL 
3. UGL 
3. UGL 
3. 
3. 

10. 
10. 
10. 
10. 
JO. 
10. 
10 . 
10 . 
10. 
10. 
10. 
10. 
10. 

3 . 
3. 
3 . 
3. 
3. 
3. 

UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL. 
UGL 
UGL 
UGL 
UGL. 
UGL 

2, 4 ,5-T 
CHLO RPYRI FOS 
RONNEL 
DDT 
ODD 
DOE 
BHC 
PCB (AROCLOR 1254 & 1260) 
TRIETHYL PHOSPHAT E 
QUINOLINE 
ISO QU I NO LINE 
CRE SOL 
4 , 6 - DINITRD-O-CRESOL 
3,4-BE NZO FLUDRA NTHEN E 
P-CHLORO- M-CRESO L 
PHTIIALATES 
HYDROCARBONS 
TETR ACHLORODIFLUORO ETHANE 
CARGON DISULFIDE 
2 , 4'-Dl.lE 
MIREX 
2,4'-DDT 
2, 4 • -ODD 
TE T RAHYDROFURAN 
METH YL. ETH YL KETONE 
ME TIIYL. I SOBlFI YL KETONE 
DIETHYL ET HER 
TRIHALO METH ANE S 
HEXADECANOIC ACID, DIOCTYL ESTER 
SULFUR 
ISD PROPY L ETHER 
METHYL ISOPROPYL KETONE 
METHY L.-N-A MY L KETONE 
4- METHY L-2-P ROPAN DNE 
CR YOFL.EX 
TRIBUTYL PHOSPHATE 
N, N,4-TRIMETHYL BENZENESULFONAMIDE 
2-~ ROPANO L, 1-[2-(2-METHDXY-1-METHYLETHOXY)-1-METHYLETHOXY) 
HEPTANOIC ACID 
BENZOIC ACID 
METHYL HEXANOIC ACID 
METHYL PENTANOIC ACID 
METHYL BUT ANO IC AC ID 
HE XANOIC ACID 
BENZENEDICARBO XYL IC ACID 
DI ME THYL CYCLOPENTANE 
XYLENE 
META XYLENE 
PARA XYLENE 
2,2-0XYBI S PROPANE 
CYCL.OH EXANON E 
DI Cl ILOROF LUOROMET HAN E 
2- METHY L BUTANE 
2- METHYL.-1-PE NTAN E 
METHYL CYCLOHE XANE 
2,5-DIETH YL TETRAHYDROFURAN 
2,2-0I METH YL PROPANOL. 
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A838 
A839 
A840 
A841 
A842 
AB43 
AB44 
A845 
A846 
A847 
A848 
A849 
A850 
A851 
A852 
A853 
A854 

F9.0 
F9.0 
F9.0 
F9.0 
F9.0 
F9.0 
F9.0 
F9.0 
F9.0 
F9.0 
F9.0 
F9.0 
F9.0 
F9 . 0 
F9 0 
r 9 ri 

f 9 I) 

28 t :000838A838 
282.000839A839 
283 :000840A840 
284 . 000841A841 
285:00084 2A842 
286 :0008 43A843 
287:000844A844 
288:000845A845 
289:000846A846 
290:000847A847 
291: 000848A848 
292:000849A849 
293:000850A850 
294:000851A8 51 
295:000852A852 
296:000853A853 
297:000854A 85 4 
298:000855A855 
299: 0 00856A856 
300 : 00085 7 A85 7 
301 :000858A858 
302 :000859AB59 
303 : 000860A860 
30 4 :000861A861 
30 5: 000862A862 
306:000863A863 

H(XANEOIOIC 19 0 

A856 f~ 0 
A057 f~ 0 
A858 J~ 0 
A859 
AB60 
A861 
A062 
AB63 

f 9 0 
f 9 0 
r 9 o 
rg o 
F9 . 0 

30 7 : 000864A864 A864 F9 . 0 
30 8:00086 5A865 A865 F9 . 0 
309:000866A866 A8 6 6 F9.0 
310:000867A867 AB67 F9.0 
311:000888X888 X888 F9.0 
312:000889X88 9 UNID CO MP S F9.0 
313:000890X8 90 UNID COMP 1 F9. 1 
314:000891X891 UNID COMP 2 F9.1 
315 :000892X892 UNID COMP 3 F9. 1 
316:000893 X893 UNIO TOX F9 . I 
317:000894 X894 H B UNK F9. 1 
318: 000895X895 HBIIC F9.1 
319: 000896X896 X896 F9 . 0 
320 :000897X89 7 X897 F9 . 0 
32 1:000898X899 X898 F9 . 0 
322:0008 99X899 X899 F9.0 
323: 000900X900 X900 ' F9. 0 
324:000904GC-PHCPURGHALOCARB 
325: 000905GC-PA PURGAROMATIC 
326: 000906GCM S-VG CMS - PURG 
327:000907M60 3-P M60 3 PURG 
32 8 :000908G C-A M604 PHENOLS 
329:000909M605 BENZIDINES 
330 :000910M60 6 PHTHALATES 
331 :00091 1M60 7 NITRDSAMINES 
332:000912M608 OCLPEST/PCB 
333:000913M60 9 NIT AROM 
334 :000914M61 0 PAH 
335: 000915M611 HALOETHERS 
336:000916 M612 M612 HC 
337 : 000917M613 DIO XIN 

3. 
3. 
3. 

10. 
10. 
10. 
10. 
10. 
10. 
10. 
3. 

10. 
10. 
10. 

5 
11 I 

, ,, 
,,, 
I (J 

I 0 

10 
) 

10 
10 
10 . 
10. 
10. 

3 . 
3. 
3. 

10 . 

5. 
5. 

25. 
10. 
10. 

UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
tJGL 
UGl. 
111;1 

\ll ol 

u i .,l 

lJ <.. l 

LJGL 

lJGL 

IJ G L 

lJGL 

LJGL 

UGL 
UGl. 
UGL 
LJGL 
UGl. 
UGL 
LJGL 
UGL 
UGl. 
UGL 

TRIETHYL ESTER PHOSPHONATE 
1,1'-0XYBI S (2-ETHOXY) ETHANE 
1 , 1-0XYBIS ETHANE 
NONY L PHENOL 
TETRA METHYL BUTYL PHENOL 
ME THYL ETHYL PH ENO L 
ETHYL PHENOL 
D !METHYL Pt-IE NOL 
BROMAC I L 
TRIETHYL ESTER OF PHOSPHOIHC ACID 
ETH YL CYCLOHEXANE 
2- METIIOXY-2 - METIIYL PROPANE 
2 - VINYL CROTONALDEHYDE 
DIOCTYL HEXANOIOATE 
BENZ OTll! AZOLE 
SUBS TllUTEO PllrNOL 
AllOO METHYL BFNZENES 
ttEAAN[OlOIC AC ID , OIDClYL ESTER 
2 · ETH YL IIEXANOIC AC I D 
OCTYL PHENOL 
PRO METON 
2 . 2 -0I ME THYL OXIRANE 
M ( THYL 8ENZENAMI NE 
NI TRO METHYL BENZEt4AM ! Nl 
2 ·N I TRO TOLUENE 
4 · NI TROTOLUErJE 
Tll!OBI SMElllANE 
1-ETH YL ,4 -M ETHY L BENZENE 
TRIMETHYL BENZENES 
DIMETHYL DISULFIDE 
UNIDENTIFIED SUBSTITUTED BENZENES 
UNIDENTIFIED CO MPOUNDS 
UNIDENTIFIED COMPOUND 1 
UNIDENTIFIED COMPOUND 2 

UGL UNIDENTIFIED COMPOUND 3 
UGL UNID ENfIFIED CHLORINATED CO MPO UND 
UGL HI GIi BO I LI NG UNKNO WN 
lJGL HIGH BO I LI NG HYDROCAR BON S 
UGL ORGANIC ACID ME THYL ESTER 
UGL ORGANIC ACID ESTER 
UGl. SERIES OF SILICO NE S 
UGL UNKNOWN TRIAZINE CO MPOUND 
UGL PROPENYL BENZENE 

31 140 PURGEABLE HALOCARBONS (METHOD 601) 
31 140 PURGE ABLE AROMAT !CS (METHOD 602) 
31 140 PURGEABLES (METHOD 624) 
31 30 ACROLEIN & ACRYLONITRILE (METHOD 603) 
32 70 PHENOLS (METHOD 604) 
34 70 BEN ZIDINES (METIIOD 605) 
34 70 PHTHALATE ESTERS (METHOD 606) 
34 70 NITROSAMINES (METHOD 607) 
33 70 ORGA NOCHLORINE PESTICIDES & PCBS (METHOD 608) 
34 70 NITROAROMATICS & I SOP HORONE (METHOD 609) 
34 70 POLYNUCLEAR AROMATIC HYDROCARBONS (METHOD 610) 
3 4 70 HALOETIIE RS ( METHOD 6 11) 
34 70 CHLORINATED HYDROCARBONS (METHOD 612) 

70 (METHOD 6!3) 
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338: 0009f8GCMS -8GC MS- BN E 
339 :000919GCMS - AG CM S-AE 
34 0 : 000920GCM S-D GCM S- PE ST 
341 :00092 1GCPESTGC -PE ST SCAN 
342:00092 2HERB HER BICIDES 
343 :999999 DU MM Y 

34 7D 
32 70 
33 70 
35 70 
35 70 

0 

BASE- NEUTRAL EXTRA CT ABL ES (METHOD 625 BASE NEUTRAL S ) 
ACID EXTRACTABLES (M ETHOD 625 ACIDS) 
PESTI CIDE EXTR AC TABL ES ( METHOD 6 25 PESTICIDES) 
GC PESTI CI DE SCAN 
3 HER BICID ES(SM509B)-2.4,5-T;SILVEX; & 2.4 - 0 

... 



Card 
Columns 

1-6 
7-12 

13 -24 

25-28 

29-37 
38-40 

41 

42-43 
44 

45-47 

48 
49-132 

Field 
Width 

6 
6 

12 

4 

9 
3 

1 

2 
1 

3 

1 
84 

Type 
Soec Just 
16 
A6 L 
2A6 L 

A4 

F9.3 
A3 L 

Al 

12 R 
Al 

12,Al R 

14A6 L 

RG2GN$D.PARAM 

Entrv 
Parameter number. 
Parameter code, 
Parameter name; may be abbreviated if the 
actual name is longer than 12 characters. 
"F9.?"; where? is either 1, 2, .or 3. The 
number is the number of digits that will be 
printed to the right of the decimal on data 
tabl es . 
Typical detection limit for the par amet er. 
Units code; options are: 

MGL - millig rams per liter 
UCL - micrograms per liter 
PCL - picocuries per liter 
UMC - mi cromhos per centimeter 
PH - pH units 
NTU - nephelometric turbidity units 
TON - threshold odor number 
T DN - taste dilution index number 
CU - color units 
PH~ - per 100 milliliters 

Filtering code; options: 
F - samples must be filtered 
U - samples must be unfiltered 
~ - filtered or unfi lt ered 

Parameter gr oup number; (1-40). 
Parameter gr oup chan ge code; a 11

." entry 
indicates that the gro up number cannot be 
chan ge d wi thout modifying computer programs; 
~ otherwise. 
Parameter holding ti me code; first 2 columns 
to have an integer time entry; last column 
to identify units of time (H - hours, D -
day~, ~ - months). Holding time is .not 
total holdin g ti oe for parameter, but time 
until first action by lab is necessary (such 
as extraction). 
~ 
Para~eter name. 

4. 13 
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TECHNICAL STATEMENT Of WORK FOR 

GROUND-WATER SAMPLE ANALYSES 
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The U.S. Army Environmental Hygiene Agency 
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CONTENTS 

ATTACHMENT 1 - Analytical Procedures and Recommended 
Detection Limits 

ATTACHMENT 2 - Quality Assurance / Quality Control 
Procedures 

ATTACHMENT ~3 - Chain of Custody Requirements 

ATTACHMENT 4 - Data Reporting Instructions 



ATTACHMENT l 

Attachment l details analytical methodologies which should be used by 
contract labora tory for analyses of RCRA ground-water samples for inorganic, 
organic, and radiochemical contaminants. Attachment l also lists detection 
limits obtained by USAEHA in-house laboratories for respective analytical 
methodologies. 
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TABLE 1- 1. REQUIRED CHEMICAL MEASUREMENTS, METHODOLOGY, AND DETECTION LIMITS FOR 
INORGANIC NONMETALS 

Required Required Method 
Parameter Methodology Reference Detection Limit 1 

Acidity Titrametric EPA 305. 12 1. 0 mg/L as CaC03 

Alkalinity Titrametric EPA 310. l 2 1. 0 mg/L as CaC03 

Chloride Titrametric EPA 325.2 2 1.0 mg/L 

Hardness Titrametric, EDTA EPA 130.2 2 1 . 0 mg/ L as CaC03 

pH Electrochemical EPA 150. l 2 O.lpHunits 

Total Dissolved 
Solids <TDS) Gravimetric, 180 oc EPA 160. l 2 1. 0 mg/L 

Total Solids (TS) Gravimetric, 105 oc EPA 160.3 2 l . 0 mg /L 

Total Suspended 
Sol 1 ds (TSS) Gravimetric, 105 oc EPA 160.2 2 l. 0 mg/L 

Total Volatile 
Dissolved Solids 
(TVDS) Gravimetric, 550 oc EPA 160.4 2 l. 0 mg/L 

Total Volatile 
Solids (TVS) Gravimetric, 550 oc EPA 160.4 2 1. 0 mg /L 

Total Volatile 
Suspended Solids 
<TVSS) Gravimetric, 550 oc EPA 160.4 2 1. 0 mg /L 

Turbidity Nephelometric EPA 180. 12 0. 2 NTU 

Settleable Solids Gravimetric EPA 160.5 2 1.0 mg/L 

Nitrite Nitrogen Spectrophotometric EPA 300.0 2 0.01 mg/L 

Ort hop ho~ ,Jha te 
Phosphorus Colorimetric EPA 365.2 2 0.02 mg/L 

BOD Bioassay EPA 405.1 2 l. 0 mg /L 

MBAS Colorimetric EPA 425. 12 0.05 mg/L 

See footnotes, page 4. 

1. l 



Parameter 

Color 

Sulfide 

Hexavalent Chromium 

Si 1 l ca 

2, 4, 6-TNT 

2,4-DNT 

2,6 - DNT 

ROX 

HMX 

Tetryl 

Ammonium Picrate 
<Picric Acid) 

Urea 

Melamine 

Nitroguanidine 

Specific 
Conductance 

See footnotes, page 4. 

Required 
Met hodology 

Spectrophotometric 

Colorimetric 

Atomic Ab sorption 
Chelation/Extraction 

Colorimetric 

Gas Chromatography 

Required Method 
Reference 

EPA 110 . 32 

EPA 376.2 2 

EPA 218.4 2 

EPA 370. 12 

AEHA In-House 
Procedure 

Gas Chromatography AEHA In-House 
Procedure 

Gas Chromatography AEHA In-House 
Procedure 

Liquid Chromatography AEHA In-House 
Procedure 

Liquid Chromatography AEHA In-House 
Procedure 

Gas Chromatography AEHA In-House 
Procedure 

Liquid Chromatography AEHA In-House 
Procedure 

Ion Chromatography AEHA In-House 
Procedure 

Liquid Chromatography AEHA I n--Hou se 
Procedure 

Liquid Chromatography AEHA I n-:- Hou se 
Procedure 

Wheatstone USEPA Method 
Bridge at 25 °C Manual 2 

Method #120.l 

2 

1. 2 

Detection Limit' 

5 Color units 

0.05 mg/L 

0.025 mg/L 

0.02 mg/L 

0. 001 mg/L 

0.001 mg/L 

0.001 mg/L 

0.03 mg/L 

0. 1 mg/L 

0.005 mg/L 

0.5 mg/L 

0. 1 mg/L 

0.5 mg/L 

0 . l mg/L 

0.1 micromhos/cm 



Parameter 

Total Organic 
Carbon 

Total Organic 
Halogen 

Ammonia 

Chemical Oxygen 
Demand 

Cyanide 

Fluoride 

Grease & Oil 

Nitrate-Nitrite 

Tot a 1 Kj e 1 d ah l 
Nitrogen 

Phenol 

See footnotes, page 4. 

Required 
Methodology 

Ultra- Violet 
Promoted 
Persulfate 
Oxidation 

- OR 

Catalytic Combustion 

Carbon Adsorption, 
Pyrolysis and 
Microcoulemetric 
Titration 

Manual distillation 
fol lowed by 
Nesslerization or 
Automated Phenate 
Color Development. 

Dichromate reflex 
fol lowed by 
Titration or Sealed 
Tube Digestion. 

Distillation followed 
by Pyridine/Barbituric 
Acid Color Development 

Distillation followed 
measurement by spec­
ific ion electrode 

Liquid/Liquid Extrac­
tion 1--1i th Freon 

Automated Cadmium 
Reduction 

Manual Kjeldahl 
Digestion followed by 
Manual Distillation 
and Nesslerization 

Manual Distillation 
followed by Chloroform 
Extraction/4AAP Color 
Development 

Required Method 
Reference 

USEPA Method 
Manual 2 

Method #415.2 

EPA 415. 12 

USEPA Method 
#450. 17 

EPA 350. 12 

SM 417A & B3 

EPA 410.4 2 

SM 508 3 

EPA 335.2 2 

EPA 340.2 2 

SM 413A & B3 

EPA 413. 12 

SM 503 A3 

EPA 353.2 2 

EPA 351.3 2 

EPA 420. 12 

SM 510 A & B3 

3 
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Detection Limit 1 

50 micrograms/liter 

0. 1 mg/L 

10 micrograms/liter 

0. 10 mg/L as N 

15.0 mg/L 

0 .01 mg/L 

0. 10 mg/L 

1. 0 mg/L 

0.01 mgL as N 

0. 1 mg/Las N 

0.01 mg/L 



Parameter 

Phosphate 

Sulfate 

Required 
Methodology 

Manual Perchloric Acid 
Digestion followed by 
Asorbic Acid Color 
Development 

Required Method 
Reference 

SM 424C(III) & F3 

Automated, Methyl Thymol EPA 378.2 2 

Blue or Turbimetric 

Detection Limit 1 

0.02 mg/Las P 

2.0 mg/L 

1 Detection limit is defined as the lowest concentration for which results are obtainable 
within the accuracy and precision requirements detailed in Attachment 2. 

z "Methods for Chemical Analysis of Water and l~astes," March 1979, US Environmental 
Protect\on Agency, Cincinnati, Ohio 45265. 

3 "Standard Methods for the Examination of Water and l·lastewater," 15th Edition, 1980, 
American Public Health Association, American Water Works Association, Nater Pollution Control 
Federation, Washington, DC 20005. 

4 "Methods of Soil Analysis," 1965, American Society of Agronomy, Madison, Wisconsin. 

5 "Test Methods for Evaluating Solid Wastes," July 1982, US Environmental Protection 
Agency, Office of Solid ~laste and Emergency Response, Washington, DC 20460. 

6 "Chemistry of the Soil," 1964, Firman Bear, Van Nostrand Reinhold Co ., New York, New York. 

7 Unpublished procedure copies of v1hich are available from US Environmental Protection 
Agency, Cincinnati, Ohio upon telephonic or \ffitten request. 

4 
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TABLE 1-2. REQUIRED CHEMICAL MEASUREMENTS, METHODOLOGY AND DETECTION LIMITS FOR METALS 

Parameter 

Aluminum 

Antlrnony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Ca 1 c i urn 

Chromium 

Required 
Methodology 

Required Method Reference 
EPA Method Manual 1 

Digestion, Direct Aspira­
tion or Furnace Technique 
Atomic Absorption, ICPES 3 

Digestion, Direct Aspiration 
or Furnace Technique, Atomic 
Absorption, ICPES 3 

Oxadative Digestion, Gaseous 
Hydride, or Furnace Technique 
Atomic Absorption, ICPES 3 

Digestion, Direct Aspiration 
or Furnace Technique, Atomic 
Absorption, ICPES 3 

Dige stion, Direct Aspiration 
or Furnace Technique Atomic 
Ab sorp tion, ICPES 3 

Dig es tion, ICPES 3 
_ 

Colorimetric, Curcumin 

Digestion, Direct Aspiration 
or Furnace Technique Atomic 
Absorption, ICPES 3 

Digestion, Direct Aspiration 
Atomic Absorption, ICPES 3 

Titrirnetric, EDTA 

Digestion, Direct Aspiration 
or Furnace Technique Chelation 
extraction Coprecipitation 
Atomic Absorption, ICPES 3 

200.0 
200.7 
202. 1 
202.2 

200.0 
200.7 
204. 1 
204.2 

200.0 
200.7 
206.2 
206.3 

200.0 
200.7 
208. l 
208.2 

200.0 
200.7 
210. 1 
210.2 

200.0 
200.7 
212.3 

200.0 
200.7 
213. l 
213.2 

200.0 
200.7 
215. 1 
215.2 

200.0 
200.7 
218. 1 
218.2 
218.3 
218 .4 
218.5 

See footnotes, page 3. 

1.5 

Required 
Detection Lirnit 2 

1. 000 mg/L 

0.500 mg/L 

0.010 mg/L 

0.300 mg/L 

0.050 mg/L 

10. 00 mg/L 

0.001 mg/L 

1 . 000 mg /L 

0.001 mg/L 



Parameter 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Potassium 

Required 
Methodology 

Required Me t hod Reference 
EPA Method Manual 1 

Digestion, 0irect Aspiration 
or Furnace Technique, Atomic 
Absorption, ICPES 3 

Digestion, Direct Aspiration 
or Furnace Technique, Atomic 
Absorption, ICPES 3 

Digestion, Direct Aspiration 
or Furnace Technique, Atomic 
Absorption, ICPES 3 

Digestion, Direct Aspiration 
or Furnace Technique, Atomic 
Absorption, ICPES 3 

Digestion, Direct Aspiration 
Atomic Absorption, ICPES 3 

Digestion, Direct Aspiration 
or Furnace Technique, Atomic 
Absorption, ICPES 3 

Digestion, Manual or Automated 
Cold Vapor Technique, ICPES 3 

Digestion, Direct Aspiration 
or Furnace Technique, Atomic 
Absorption, ICPES 3 

Digestion, Direct Aspiration 
or Furnace Technique, Atomic 
Absorption, ICPES 3 

Digestion, Direct Aspiration 
Atomic Absorption, ICPES 3 

200.0 
200.7 
219. 1 
219.2 

200.0 
200.7 
220. l 
220.2 

200.0 
200.7 
236. l 
236.2 

200.0 
200.7 
239. l 
239.2 

200.0 
200.7 
242. l 

200.0 
200.7 
243. 1 
243 .2 

200.0 
245. l 
245.2 
245.5 

200.0 
200.7 
246. l 
246.2 

200.0 
200.7 
249. l 
249.2 

200.0 
200.7 
258. l 

See footnotes, page 3. 
2 
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Required 
Detection Limit 2 

0.200 mg/L 

0.025 mg/L 

0. 100 mg /L 

0.005 mg/L 

0. 500 mg/L 

0.030 mg/L 

0.0002 mg/L 

0. 500 mg/L 

0. l 00 mg/L 

0. 500 mgn 



Parameter 

Selen1um 

S11ver 

Sod1 um 

Thallium 

Tin 

Titanium 

Van adium 

Zinc 

Required 
Methodo1ogy 

Required Method Reference 
EPA Method Manual 1 

Oxidative Digestion, Gaseous 
Hydride or Furnace Technique 
Atomic Abs or ption ICPES 3 

Digestion, Direct Aspiration 
or Furnace Technique, Atomic 
Absorption, ICPES 3 

Digestion, Direct Aspiration 
or Furnace Techn1que, Atomic 
Absorption, ICPES 3 

Digestion, Direct Aspiration 
or Furnace Technique, Atomic 
Absorption, ICPES 3 

Digestion, Direct Aspiration 
or Furnace Technique, Atomic 
Absorption, ICPES 3 

Digestion, Direct Aspiration 
or Furnace Technique , Atomic 
Ab sorption, ICPES 3 

-

Digestion, Direct Aspiration 
or Furnace Technique, Atomic 
Ab so rption, ICPES 3 

Digestion, Direct Aspiration 
or Furnace Technique, A tonli c 
Absorption, ICPES 3 

200.0 
200.7 
270.2 
270. 3 

200.0 
200 .7 
272. 1 
272.2 

200.0 
200.7 
273. 1 
273.2 

200.0 
200.7 
279. 1 
279.2 

200.0 
200.7 
282. 1 
282.2 

200.0 
200.7 
283 . 1 
283.2 

200.0 
200.7 
286. 1 
286.2 

200.0 
200.7 
289. 1 
289.2 

Required 
Detection Limit 2 

0.005 mg/L 

0.025 mg/L 

1. 000 mg/L 

1. 000 mg/L 

1. 000 mg/L 

1. 000 mg/L 

2.000 mg/L 

0. 015 mg/L 

1 "Methods for Chemical Analysis of Water and Wastes," Mar ch 1979, US Environmental 
Protection Agency, Cincinnati, Ohio 45265. 

2 Detection limit is defined as the lowest concentration for which results are obtained 
within accuracy and precision requirements detailed in Attachment 2. Lower limits may be 
requ est ed for some samples, which will be submitted in the request for analysis. 

3 Inductively Coupled Plasma Emission spectroscopy. 
3 
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TABLE 1-3. REQUIRED CHEMICAL MEASUREMENTS, METHODOLOGY AND DETECTION LIMITS FOR ORGANICS 

Parameter 

Volatile Organic Compounds 

benzene 
carbon tetrachloride 
chlorobenzene 
1,2-dichloroethane 
1, l, l-tri chloroethane 
l, 1-dlchloroethane 
l, 1 ,2-trl chloroethane 
l, l ,2,2-tetrachloroethane 
chloroethane 
2-chloroethyl vinyl ether 
ch 1 oroform 
1, 1-dlchloroethene 
trans-1,2-dichloroethene 
1,2-dlchloropropane 
trans-1 ,3-dichloropropene 
cls- 1,3-dichloropropene 
ethyl benzene 
methylene chloride 
chloromethane 
bromomethane 
bromoform 
bromodichloromethane 
chlorodibromomethane 
tetrachloroethane 
toluene 
trichloroethane 
vinyl chloride 
fluorotrichloromethane 

Base/Neutral and Acid 
Extractable Organic Compounds 

acenaphthene 
1,2,4-trichlorobenzene 
hexachlorobenzene 
hexachloroethane 
bis (2-chloroethyl) ether 
2-chloronaphthalene 
2,4,6-trichlorophenol 
4-chloro-3-methylphenol 
2-chlorophenol 
1 ,2-dichlorobenzene 

See footnotes, page 3. 

Methodology 
Descripti on 

Gas Chromatography 
Mass Spectrometry 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

Gas Chromatography 
Mass Spectrometry 

1.8 

Required 
Method 

Reference 1 

624 

624 
624 
624 
624 
624 
624 
624 
624 
624 
624 
624 
624 
624 
624 
624 
624 
624 
624 
624 
624 
624 
624 
624 
624 
6?4 
624 
624 
624 

625 
625 
625 
625 
625 
625 
625 
625 
625 
625 

Required 
Detection Limit 

(microgr~ms/liter) 

3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

10 
10 
10 
10 
10 
10 
25 
25 
25 
25 



Parameter 

1 . 3-d I ch 1 orobenzene 
1,4-dlchlorobe nzene 
2,4-dlchlorophenol 
2,4-dlmethylphenol 
2 , 4-dlnitroto lu ene 
2,6-dlnitrotoluene 
fluoranthene 
4-chloroohenyl phenyl ether 
4-bromophenyl phenyl ether 
bis (2-chloroisopropyl) ether 
bis (2-chlorothoxy) methane 
hexachlorobutadiene 
lsophorone 
naphthalene 
nltrobenzene 
2-nltrophenol 
4-n I tropheno 1 
2,4-dlnitrophenol 
4,6-dlnltro-2-methylphenol 
N-nitrosodipropylamine 
pentachlorophenol 
phenol 
bis (2-ethylhexyl) phthalate 
benzyl butyl phthalate 
dl-n-butyl phthalate 
di-n-octyl phthalate 
diethyl phthalate 
dimethyl phthalate 
benzo(a)anthracene 
benzo(a)pyrene 
ben zo(b)fluoranthene 
benzo(k)fluoranthene 
chrysene 
acenaphthylene 
anthracene 
benzo(ghi)perylene 
fluorene 
phenanthrene 
dibenzo(ah) ant hracene 
lndeno(l ,2,3-cd)pyrene 
pyrene 
PCB 1016 
PCB 1221 
PCB 1232 
PCB 1242 
PCB 1248 

See footnotes. page 3. 

Methodology 
Description 

Gas Chromatography 
Hass Spectrometry 

2 
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Required 
Method 

Reference 1 

625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 

Required 
Detection Limit 

(micrograms/liter) 

ro 
10 
25 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
25 
25 

250 
250 

10 
25 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
25 
10 
10 
25 
25 
10 
50 
50 
50 
50 
50 



Parameter 

PCB 1254 
PCB 1260 

Benzldlne 2 

3,3 1 -dlchlorobenzidine 2 

hexachlorocyclopentadiene 2 

N-nltrosodlmethylamine 2 

N-nitrosodiphenylamine 2 

Pesticide Organic Com pounds 

aldrln 
dleldrln 
chlordane 
4,4'-DDT 
4,4'-DDE 
4,4'-000 
endosulfan I 
endornlfan II 
endosulfan sulfate 
endrln 
endrln aldehyde 
hcpt achlor 
hcptachlor epoxide 
a-BHC 
b- GHC 
d-GHC 
g-GHC 
toxapllene 
PCB 1016 
PCB 1221 
PCB 1232 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 12 60 
Hethoxychlor 
2,4-0 
Si 1 vex 

Required Required 
Methodology Method 1 Detection Limit 
Description Reference (micrograms/liter) 

II 625 50 
II 625 50 

Gas Chromatography 
Mass Spectrometry 625 10 

II 625 10 
II 62 5 10 
II 625 10 
II 625 10 

Gas Chromatography/ 
· Electron Capture Detection 608 

608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
SM 509B 2 

SM 509B 2 

0. 16 
0.24 
l. 20 
0.60 
0.40 
0.40 
0. 14 
0. 14 
0.066 
0.04 
0.23 
0.06 
0. 16 
0. 20 
0.20 
0.20 
0.08 
l. 60 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
l. 60 
3.80 
0.50 

1 "Methods for Organic Chemical Analysis of Municipal and Industrial vlaste1·1ater, 11 July 
1932, US Environmental Protection Agency, Cincinnati, Ohio 45268. 

2 These compounds have been identified by USEPA as being labile with respect to Method 
625. Accuracy and precision requirements as identified In Table in Attachment 2 will not 
pertain to these compounds. 

3 "St andard Methods for the Examination of l~ater and l·laste1vater", 16th Edition, 1985, 
Americ an Public Health Association, American Hater Works Association, Water Pollution Control 
Federation, Washington DC 20005. 

3 
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TABLE 1-4. REQUIRED CHEMICAL MEASUREMENTS, METHODOLOGY AND DETECTION LIMITS FOR 
RADIOCHEMI CALS 

rio. Parameter Methodo loo1 Method Reference Detection Limit 

Screening Gravimetric ](Enclosure 2) NA 
Procedure/Al iq. Analysis 
Size 

2 Gross Alpha Proportional EPA 900.0 1 1 . 0 pC i / L 
(<500 mg/L 
Dissolved Solids) 

3 Gross Beta Proportional EPA 900.0 1 4.0 pCi/L 
<<500 mg/L Counting 
Dissolved Solids) 

4 Gross A 1 pha Proportional EPA Method A 1 . 0 pCi /L 
(>500 mg/L Counting (Enclosure 1 ) 
Dissolved Solids) 

5 Gross Beta Proportional EPA Method 900.0 2 3 

< >500 rr.g/L Counting 
Dissolved Solids) 

6 Gross Alpha Proportional 2(Enclosure 3) 1 . 0 pC i / L 
Counting 

7 Gross Geta Propor ti ona 1 2(Enclosure 3) 4.0 pCi/L 
Counting 

1 "Prescribed Procedures for Measurement of Radioactivity in Drinking !·later" 
August, 1980, Environmental Monitoring and Support Laboratory, Cincinnati, Ohio 
45268. 

2 Due to the presence of high dissolved solids content, a smaller aliquot size 
will be taken for analysis. 

1 Detection limit dependent on aliquot size taken for analysis. 
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EPA METHOD A 

OETERMUiAT1 01l OF GROSS ALPHA ACTIVITY 
I:l DR INK HlG l·lA TE R BY COPRECIPITATION 

l. Scope and Application 

1 .l Many drin king water supplies contain dissolved solids at such 
high concentrations <>5 00 mg/1 iter) that measurement of gross 
alpha activity, by evaporating an aliquot of a sample and 
counting for alpha activity, seriously lacks sensitivity and 
reproducibility. The nitrated salts (formed by evaporation of 
sa~~le aliquot containing nitric acid) of some water samples are 
hyg roscopic and must be converted to the oxides by heating to get 
a stable sample residue. 

1 .2 This method provides for the separation of all actinide alpha 
emitting radionuclides by coprecipitation with barium sulfate and 
iron hydroxide from liter samples of drinking water. Dissolved 
so l ids problems are eliminated. Sensitivity can be increased by 
us ing larger sample aliquots. Reproducibility is improved by the 
use of constant amounts of carrier (barium and iron). 

1 .3 This method provides for a screening measurement to indicate 
whether specific radium-226 and/or uranium analysis is required 
for a drinking wate r supply. 

2. Summary of Method 

2.1 An aliquot of a drinking water sample is acidified with sulfuric 
ac id and boiled vigorous ly for 10 minutes to outgas carbon 
dio xid e and radon -222 from the sample. Barium carrier is added 
and the aliquot is stirred for about 30 minutes to coprecipitate 
radlum with barium sulfate. 

2.2 Iron carrier ls added to the aliquot, is then neutralized with 
ammonium hydro xide, and is continued to be heated and stirred for 
another 30 minutes to coprecipitdte other alpha emitters with 
iron hydro xide car r ier. 

2.3 The coprecipitate is filtered, dried, and counted for alpha 
activity. 

3. Sampling Handling and Preservation 

3. l A representative sample must be collected from a monitoring well 
and should be large enough so that meaningful aliquots can be 
taken. 

1. 12 



3.2 To minimize adsorption losses to the walls of the sample 
container, it is recommended that samples be preserved at the 
time of collection by the addition of 5 ml of 70 percent HN03 
(concentra ted) per liter of sample, making the samples 0.35% 
HN01 soluti ons . Samples can be acid-preserved when they arrive 
at the laboratory. They should then be stored (after acid 
addition) for at least 16 hours (overnight) before aliquots are 
taken for analysis. 

4. Interferences 

4. 1 Since gross alpha screening of ground water samples is primarily 
addressing radium concentrations (especially radium-226), and 
since the radium isotopes decay to short-lived progeny, standards 
and samples should be counted at as nearly the same elapsed time 
as possible after alpha activity precipitation. If there are 
wide differences in the elapsed times for standards and samples 
1n the elapsed time range of 0-20 days, there will be significant 
errors in the count1ng efficiencies used. It is recommended that 
a short time be al lowed between the alpha activity precipitation 
and the mid-point of the alpha count. However, three hours 
should be allowed for the decay of the radon-222 progeny before 
starting the alpha count. 

4.2 Samples that contain sulfate and/or hydroxide insoluble 
precipitates will have greater total precipitates than from the 
added barium and iron carriers, and therefore will have counting 
efficiencies that are biased low. 

4.3 Iron hydro xide precipitate collected on membrane filters without 
a holding agent will flake when dried and easily separate from 
the filter. Five (5) mg of paper pulp fiber added to the sample 
wi 11 greatly help to secure the iron hydroxide to the filter. 
Glass fib er filters are recommended over membrane filters because 
the surfa ce glass fibers also help to secure the precipitate to 
the filter. 

5. Apparatus 

5.1 Hotplate/magnetic stirrer and stirring bars. 

5.2 Glassware. 

5.3 Filter membranes, 47 mm diameter, 0.45 micrometer pore size or 
glass fiber filters, such as Gelman type A/E or Millipore Type AP. 

5 4 Drying lamp. 

5.5 Planchets, stainless steel, 2 inch diameter. 

5.6 Alpha scintillation counter or low background proportional alpha 
counter. 

2 
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,: 

6. Reagents 

6.1 Ammonium hydro xide, 611. Dilute 400 ml reagent grade HN,iOH to l 
1 iter with distilled water. 

6.2 Barium carrier, 5 mg sa · 2 /ml. Dissolve 4.4 g BaCLz•9HzO in . 
500 ml disti 1 l ed water. 

6.3 Bromocre sol purple. 0.1 percent. Dissolve 100 mg of the water 
soluble re age nt in 100 ml distilled water. 

6 4 Iron carrier, 5 mg re· 1 /ml. Dissolve 17.5 g Fe(N03)3,•9Hz0 
in 200 ml distilled water containing 2 ml 1611 HNOJ. Dilute to 500 
ml. 

6.5 Sulfuric acid, lM. Dilute 55 ml of the 96 percent reagent grade 
H2S04 to 1 liter-with distilled water. 

6.6 Paper pulp/water mixture - add a 0.5 g paper pulp pellet to 500 ml 
of di st illed water plus 5 drops of a <1+4) detergent plus water 
solution in a plastic bottle. Cap the bottle and stir vigorously 
for three hours before using. This mixture should be stirring when 
an aliquot is taken. 

6.7 Five drops of a Cl+4> detergent plus water solution added to the 
sample will prevent the precipitate from collecting on the beaker 
wall and 1-1111 assist in filtering the precipitate. (Examples of 
wetting agents: Rohm and Haas Triton NlOl or Triton XlOO.) 

7. Calibration 

7.1 Thorium-230 is a recommended pure alpha emitter for gross alpha 
efficiency calibration especially if the alpha contribution to the 
beta channel is to be determined. If only gross alpha measurements 
are to be made on samples, natural uranium is an adequate standard 
for gross alpha counting efficiency calibration. 

7.2 Spike 500 ml portions of tap water in separate beakers (at least 100 
pCi) of standard alpha emitter activity. Add 2 .5 ml of HN0 3 

(Cone.) to each spiked sample. With these spiked samples, determine 
a counting efficiency (cpm/pCi) for the alpha emitter by taking the 
samples through the procedure (parts 8. l - 8. 10). 

7.3 Unspiked tap water portions (500 ml) should be taken through the 
procedure for blank corrections of alpha activity in the tap water 
plus the reagents used. 

3 
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7.4 Calculatioris 

C - C 
Ef fi ciency, cpm/pCi = s b 

pCi 

c. = mean spiked sample counts per minute 
C0 = mean blank counts per minute 
pCi = spike activity 

8. Procedure (the fol lowing method was presented by Robert Lieberman of the 
Eastern Environme ntal Radiation Facility, Montgomery, Alabama, at the 
Health Physics Society meeting in Las Vegas, Nevada, August, 1982. Some 
minor ch anges were made as a result of a single laboratory test of the 
method by the El·ISL-Las Vegas, Quality Assurance Division). 

8.1 Use a measured aliquot of water sample. If the sample is less than 
500 ml, dilute to 500 ml with distilled v1ater. Samples of 500 ml to 
1 liter use as is. 

3.2 Add 5 drops of the Cl+4) detergent plus water reagent. 

8.3 Place the sample on a magnetic stirrer/hot plate and, while 
stirring, gently add 20 ml of lM H2 S04 and boil for 10 minutes 
to flush carbon dio xide <from carbonates and bicarbonates) from the 
sample. Ra don wi 11 also be flushed from the sample. 

8.4 Lower the hot plate temperature to below sample boiling, continue 
stirrin g and add 1 ml of barium carrier solution (5 mg Ba/ml). 
Continue stirring for 30 minutes. 

8.5 Add 1 ml of bromocresol purple indicator solution, 1 ml of iron 
carrier solution, and 5 ml of paper pulp/water reagent (aliquot 
taken while the paper pulp/water mixture is stirring). 

8.6 Continue stirring and add 6M HN 40H dropwise to the sample until 
there is a distinct color change (yellow to purple). Continue 
warming and stirring for 30 minuest. 

8.7 Filter the sample through a glass fiber filter (or membrane filter 
if further analysis is to be done), rinsing all precipitate from the 
beaker to the filter. Hash the precipitate with 25 ml of distilled 
water. 

8.8 Allow 3 hours for the collected radon progeny to decay and dry the 
filter at 105°C or under a mild heat lamp. 

8.9 Count the filters for gro ss alpha activity. An early count of the 
gross alpha activity, after the three hour decay period, is 
recommend ed to riinimize additional radon ingrowth which is not 
easily corrected for when there are other alpha emitters in the 
sample. 

4 
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8.10 Store samples in a desiccator if they are to be recounted at a 
later date. 

8. l l Prepare a reage nt blank pre cipitate to determine the reagent 
alpha activity backg round . 

9. Calculations 

9. 1 Gros s alpha activity, pCi/1 iter = 

E = counter efficiency, cpm/pCi 
I/= volume analyzed, liters 
C1 = sample, counts per minute 
Cs= reagent blank, counts per minute 

C - C 
1 B 

EV 

9.2 Lower Limit of Detection, LLD 

LLD, Gross alpha, pCi/liter = 
4.66 CT 

B -------

E V T 

Cs= reagent background, counts per minute 
T counting time 
E counter eff iciency cpm/pCi 
V = reagent blank, counts per minute 

---

This LLD calculation is val id if the sample counting time is equal 
to the background counting time. 

10. Precision and Accuracy 

(To be added from single laboratory and multi lab tests of the method.) 
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APPENDIX A 

Total alpha factors f or rad ium-226 with change in elapsed time between alpha 
activity precipitation and the midpoint of the alpha count (from Kirby's tables, 
"Decay and Growth Tables for the Naturally Occurring Radioactive Series, AEC 
Research and Development Report MLM-2042)." 

Total Alpha Factor 
Elapsed Time Ra-226 Parent Only* Ra-226 QlUs Po-210 Fraction** 

ti t = hrs, (days) Aloha Factor % Increase AlQha Factor % Increase 

0 l .0000 0.0 1. 5100 0.0 
4 1 .0800 8.0 l . 5900 5.3 
8 l. 1668 16. 7 1 . 67 68 11 . 0 

12 l . 2 511 25. 1 l.7611 16.6 
16 l . 332 9 33.3 l . 842 9 22.0 
20 1. 412 3 41. 2 l. 9223 27.3 
24 ( 1 ) 1 . 4893 48.9 1. 9993 32.4 
36 1. 7068 70.7 2.2168 46.8 
48 ( 2) l . 905 5 90 . 5 2.4155 60.0 
60 2.0870 109 2.5970 72.0 
72 (3) 2.2528 125 2.7628 83.0 
84 2.4042 140 2.9142 93 .0 
96 (4) 2.5 42 4 154 3.0524 102 

( 5) 2.7841 178 3.2941 118 
(6) 2.9856 198 3.4956 13 l 
( 7) 3. 1538 215 3.6638 143 
( 8) 3.2 94 1 229 3.8041 152 

( l O) 3.5087 25 l 4.0187 166 
( 15) 3. 80 15 280 4. 3115 185 
(20) 3.9198 292 4.4298 193 
(25) 3 . 967 5 297 4.4775 196 
(30) 3.9369 299 4. 4969 198 

* This data, from Kirby's tables, assumes a pure parent at #t=O. 

• This data is (*) plus a 0.51 fraction of Po-210 which is also an alpha 
emltter. The ratlo of Po- 210 to Ra-226 in the EMSL-LV Ra -2 26 standard (March 
23, 198/l) is 0.51. 

A- 1 

1.17 



; . 

APPENDIX B 

Elapsed Time Estimated Ra - 226 
ti t hours To t a l Aloha Ingrowth Factor % bia s (-) 

0 l .000 0 000 
l l . 0 16 0.016 
2 l . 03 6 0.036 
3 l . 058 0.058 
4 l .080 0.080 3 
5 l. 102 0. 102 4 
6 l. 124 0 . 124 5 
7 l . 14 5 0 . 145 6 
8 I. 166 0. 166 7 
9 1 . 188 0. 188 8.5 

10 1. 209 0.209 10 
1 l 1. 230 0.230 l l 
12 1 . 251 0.251 12 
1 3 1.271 0.271 13 
14 l . 292 0.292 14 
15 l. 313 0.313 14 .4 
16 l . 333 0.333 15 
17 l . 353 0.353 16 
18 l . 37 3 0 .373 17 
19 l. 392 0 . 392 18 
20 l . 4 12 0.412 19 
21 1 . 432 0.432 20 
22 1 . t151 0.451 21 
23 1 . 4 70 0.470 22 
24 l . 48 9 0.489 23 

B- 1 
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APPENDIX C 

Estimation of the Ra-226 aloha contri bution to the gross alpha count 

The Ra-226 concentration (pC i/1) at #t =Dis estimated by the 
following equation: 

Estimated Ra-226 = Alpha count at #t = 7 days - Alpha 
Count at llt = 0, or early time after separation 7 counting 

efficiency (cpm/pCi) x 7 day ingrowth factor* 
<see Appendices A and 8). 

* Hhile the total Alpha factor for Ra-226 at 7 days ingrowth time 
is 3. 1538 , the alpha ingrowth factor is 3. 1538 - 1 .000 or 2. 1538. 

Example: 

Assume a sample contains 

Ra-226 
Po-210 
Nat ural Uranium = 
Total Alpha 

10 .0 pCi/1 
5. l pCi / l 

20.0 oCi/1 
Is.1peTTT at tit = o 

Ass ume counting efficiency= 0 .20 cpm/dpm or 0.444 cpm/pCi. 

The alpha count at llt = 0 would be 0.444 cpm/pCi x 35.1 pCi/1 
15.6 cpm/1. 

At 7 days of ingrowth the 10.0 pCi/1 Ra-226 alpha component would 
increase to a total of 10.0 pCi/1 x 3.1538 = 31.58 pCi/1. 

At #t = 7 days the total gross alpha would be 

Ra =226 plus progency = 
Po- 210 

31 . 58 
5. l 

Natural Uranium = 20.0 
56.6 

pCi / l 
pCi / 1 
pCi / 1 
pCi/1 

The llt = 7 days, alpha count rate would be 0.444 cpm/pCi x 56 . 5 pCi/1 = 
25.1 cpm/1 

then: 

Estimated Ra -22 6 = 25. 1 cpm/1 - 15 . 6 c~ 
0.44 cpm/pCi x 2.1538 

= 9.93 pCi/1, compared to the 10.0 pCi/1 given above. 

C- 1 
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Since the early alpha count is taken at some time after 3 hours from 
coprecipitation of the alpha emitters, the estimated Ra -2 26 component of 
the sample will be biased low. The percent of -bias for early alpha counts 
of #t = 4 to 24 hours is shown in Append i x B. Estimated Ra-226 results can 
be normalized to #t = 0, using the percent bias values in Appendix B. 

In the exampl e above , if the early alpha count had been as late as #t = 
24 hours, the calculations would be as follows: 

At #t = 24 hours the tot a l gross alpha would be: 

Ra-226 plus progeny = 

and the alpha count would be 

10.0 pCl/1 x 1.489 = 
Po-210 = 

Natural Uranium = 

14 . 9 pCi/1 
5 . 1 pCi / 1 

20.0 pCi/1 
40.0 pCi/1 

0.444 cpm/pCi x 40.0 pCl/1 = 17.8 cpm/1 

then the estimated Ra -2 26 25.1 - 17 .8 = 7.63 pCi/1, which 
0.444 X 2. 1538 

is biased low by 23 percent. 

Normalized to #t = 0, 7.63 = 9.92 pCi/1 compared to 10.0 pCi/1. 
1.0 - 0.23 

9. Calculations. 

9.1 Nhen counting for only alpha calculate the alpha radioactivity by 
the following equation: 

Alpha activity (µCi/g) 

Where: 

CE 

A 

2.2 X 10 6 

ACPM 
= NET 

6 
(2.2 x 10) (CE) (A) 

= net alpha count rate (gross alpha count 
rate minus the alpha background rate) on 
the alpha voltage plateau 

= alpha efficiency factor, read from graph 
of efficiency versus mg of water solids 
per cm 2 of planchet area, (cpm/dpm) 

= sample aliquot in grams 

= conversion factor from dpm to µCi 

C-2 
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9.2 When counting beta radioactivity in the presence of alpha radio­
activity by gas flow proportional counting systems (on the beta plateau) 
alpha particles are also counted. Since al pha particles are more readily 
absorbed by increasing sample thi ckness than beta particles, the alpha/beta 
count ratios vary with increasing sample thickness. Therefore, it is 
necessary to prepare a calibration curve by counting standa rds containing 
americium-241 with increasing thickness of solids on the alpha plateau and 
then on the beta plateau, plotting the ratios of the two counts vs sample 
thickness. The alpha into beta cross talk from that curve is used to 
correct the amplified alpha count on the beta plateau. (See Appendix A.) 
Hhen significant alpha activity is indicated by the sample, count at the 
alpha voltage plateau, the beta activity of the sample can be determined by 
counting the sample at the beta voltage plateau and calculating the 
activity from the following equation: 

Beta activity (µCi/g) 

Where: BCPMri Er 

CE 

ACPM NE T 

X-TALK 

A 

2.22 X 10 6 

= 

[BCPM - (ACPM x X-TALK)] 
NET NET 

6 
(2.22 x 10) (CE) (A) 

net beta count rate (gross beta count 
rate minus the beta background count 
rate) at the beta voltage plateau 

= beta efficiency factor, read from graph 
of efficiency versus mg of water solids 
per cm 2 of planchet, area (cpm/dpm) 

net alpha count rate 

= alpha into beta cross-talk, read from 
the graph of the ratio of alpha counted 
at the beta voltage/alpha counted at the 
alpha voltage vs sample density thickness 

= sample aliquot in grams 

= conversion factor from dpm to µCi 

9.3 Results are reported in microcurie per gram (µCi/g) of soil and 
in one of the following ways: 

a. If the activity is greater than th e LLD, it is reported with a 
1.96 sigma error (i.e., 1.7 +- 0.1 µCi/g) 

b. If the calculated activity is le ss th an the LLD, the results 
are reported as less than the LLD . 

C- 3 
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For more detailed information on reporting results see the section entitled 
11 Reporting of Results" in the RAB Standi ng Operating Procedure Manual. 

LLD (µCi /g) 

STANDARD DEVIATION 

Where LLD 
CPM s. a 
CPMa 
CE 
A 
T 
µCi /g 

= 

4.65 

6 

CPM 
B 

T 

(2.22 x 10 ). (CE) (A) 

CPH CPM 
S+B B 

·+/- T 

6 
(2.2 X 10 ) (CE) (A) 

= lo11er limit of detection 
= count rate of sample plus 
= count rate of background 
= counting efficiency 
= aliquot in grams 
= counting time in minutes 

microc urie per gram 

C- -: 
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METHOD 1 

Screening Procedure to Determine Aliauot Size for An a lyses of l~ater Samples 
for Gross Alpha and Gross Beta. 

l . Introduction . 

Water samples contain low concentrations of radioactivity. It is 
therefore essential to analyze as la rge a sample aliquot as is need ed to 
meet required detection limits specified in Table 1-4 in Attachment 1. 
Therefore, this screening proce dure must be performed before analyses of 
samples for Gross Alpha and Gross Beta. 

2. Procedure. 

To screen water samples for determination of aliquot size weigh a 5/16" 
stainless steel planchet. Place a 3 ml aliquot of sample on the planchet 
and place the planchet on a hot plate. Heat the sample to dryness for 
approximately 30 minutes. Remove from the hot plate and place in a 
desiccator until cool. Reweigh the sample to obtain amount of solids in 
the sample and use the following formula to determine an aliquot size for 
the sample: 

M X SAX A = aliquot size in ml 
mg so 1 ids found 

where: M = 5.00 mg/cm 2
, the ma ximum solids density thickness required. 

SA= 19.3 cm 2
, the area of the pl an chet 

A 3 ml, the volume of the aliquot 

Result obtained will give the ma ximum amount of aliquot neede d to prod uce 5 
mg/cm 2 solids on a planchet . . The maximum volume of aliquot calculated in 
this procedure is 300 ml. If calculat ed volumes are l ess than 300 ml, the 
volume closest to the ne xt lowest SO ml increment will be used (i.e . for 
222 ml use 200 ml, for 185 ml use 150 ml). 

Upon completion of screening procedu r e, analyze water samples for Gross 
Alpha and Gross Beta using required methodology specified in Table 1-4 in 
Attachment l. 
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METHOD 2 

Analysis of Ground Hater, Surface Wat er and Wastewater Samples for Gross 
Alpha and Gross Beta Radiation 

1. For determination of Gross Alpha and Gross Beta activity of samples 
containing dissolved and suspended solids << 500 mg/L dissolved solids) use 
EPA Method 900.0. 

2. For determination of Gross Alpha activity of samples containing 
dissolved and suspended sol ids (>500 mg/L dissolved solids) use EPA Method 
A. 

3. For determination of Gross Beta activity of samples containing 
dissolved and suspended solids <>500 mg/L dissolved solids) use EPA Method 
900.0. Note: Due to the presence of high dissolved solids content, a 
smaller aliquot size (five or tens mls) will be taken for analysis. 

4. For determination of Gross Alpha and Gross Beta activity of filtered 
samples (less than 500 mg/L dissolved solids), first filter sample through 
a 0.45 micron filter and then analyze filtrate by EPA Methode 900.0. 

5. For determination of Gross Alpha activity of filtered samples (greater 
than 500 mg/L dissolved solids), first filter sample through a 0.45 micron 
filter and analyze filtrate by EPA Method A. 

6. For determination of Gross Beta activity of filtered samples (greater 
than 500 mg/L dissolved solids), first filter sample through a 0.45 micron 
filter and analyze filtrate by EPA Method 900.0. Note: Due to the 
presence of high dissolved solids content, a smaller aliquot size (five or 
ten mls) will taken for analysis. 

.~ 
. (._,.. .. 
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ATTACHMENT 2 

Attachment 2 details quality assurance/quality control guidelines which are 
to be strictly followed by contract laboratory to assure generation of good 
quality data during administration of contract. 
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I. GENERAL QUALITY CONTROL REQUIREMENTS 

The purpose of this document Is to provide a uniform set of procedures 
for the performance of chemical analyses of samples, and verification of 
the sample data generat ed. The program will also assist laboratory person­
nel in recalling and defending their actions under cross examination if 
required to present court testimony in litigation. The contract laboratory 
must adhere to the quality control/quality assurance requirements of the 
contract. For a discussion and a description of analytical quality control, 
the following references are offered: 

1. "Handbook for Analytical Quality Control in Water and 1-.Jastewater 
Laboratories", US Environmental Protection Agency, Environmental Monitoring 
and Support Laboratory EPA-600/4-79-019, March 1979, Cincinnati, OH 45268. 

2. "Manual of Analytical Quality Control for Pesticides in Human and 
Environmental Media'', US Environmental Protection Agency, Health Effects 
Research Laboratory, EPA-600/1-~6-017, January 1979, Research Triangle 
Park, NC 2 7711 . 

3. "Industrial Hygiene Laboratory Quality Control Manual", Technical 
Report tio. 78, revised Dec 31, 1976 and July 31, 1979, Division of Physical 
Sciences and Engineering, National Institute for Occupational Safety and 
Health, Cincinnati, OH 45226. 

The laboratory must adhere to good laboratory practices for laboratory 
cleanliness as applied to glassware, apparatus and facilities in general; 
and for reagent preparation and solvent and/or gas usage. Additional 
guide! ines are found in reference 1 listed above. The cost of performing 
al 1 quality control procedures specified in this attachment is to be 
Included in the price of performing the requested chemical analyses. 

II. QUALITY CONTROL REQUIREMENTS 

The contract laboratory is encouraged to follow all qu ality control 
guidelines and procedures listed in above references. Specific analytical 
quality control, as wel 1 as accuracy and precision requirements are 
provided as Enclosure 1. Strict adherence to these requirements must be 
maintained . Nonadherance to the requirements may be grounds for termination 
of the contract. When additional quality control procedures are specified 
in the analytical methods, the contractor must also follow these procedures~ 

Examples of quality control requirements which will be included in 
contracts follo1~. Examples of forms for required documentation of QC data 
are also included as Enclosures 2-4. 

A. Inorganics. 

The following quality control operations for inorganic analytes must be 
performed during each daily analytical run: 

1. Initial Calibration Verification. 
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2. Blank Analysis. 

3. Duplicate Sample Analysis . 

4. Spiked Sample Analysis. 

1. Initial Calibration Verific at ion. 

Guidelines for instrumental calibration are given in EPA 600/4-79-020. 
After the systems have been calib ra ted, the accuracy of the initial 
calibrating solutions shall be documented for every analyte by the analysis 
of EPA Reference Standard Solutions [available from EPA, telephone (513) 
684-7325), or trace ele me nt standard reference material available from 
National Bureau of Standards, telephone (301) 921-2045). 

Hhen measurements for the certified components differ statistically 
from the accepted value (l.e .. exceed the combined accuracy and precision 
llmits in Enclosure 1) and the ~i screpancy cannot be resolved by using 
prepared, properly diluted and preserved calibrating standards, the con­
centration for the calibrating standard stock solution shall be adjusted in 
acceptable measurements for the certified solution components. 

The values for the initial calibration verification shall be recorded 
on the QC Report form provided as Enclosure 2. 

Fresh stock calibrating solutions for each analyte shall be prepared 
monthly and before each set of existing stock calibration standards is 
consumed. In order to maintain traceability to the reference standards, 
old and new sets of calibration standards for each analyte must agree 
(based on conventional t-test analysis) using data from five(5) alternating 
measurements on the old and new di luted standards before a ne1-1 set of 
calibrating s tandards is acc epted for use. 

2. A calibration blank must be analyzed each time an instrument is 
calibrated. 

3. Duplicate Sample Analysis. 

At least one duplicate sample analysis shall be performed with each 
group of samples. If possible, the duplicate analysis should be p, rformed 
on a sample for which the original result is above the detection limit. 
The relative percent differences CRPD) for each component are calculated as 
fol lows: 

~lhere RPO 
D, 
D2 

RPO 
D - D 

l 2 X 100 

<D + D )/2 
1 2 

Relative Percent Difference 
First Sample Value 
Second Sample Value (duplicate) 

2 
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The results of the duplicate analysis -must be reported on the QC Report 
Form (Enclosure 2). 

If duplicate sample results fail to meet prec1s1on criteria, the contractor 
must Implement a pr eviously written contingency plan and resolve the 
discrepancy. The plan must include the following: 

1. Checking of data for calculation and/or transcription errors. 

2. Preparation of new standards. 

3. Recalibration of instruments. 

4. Reanalysis of duplicate samples. If upon reanalysis, results do 
not meet precision specifications, the contractor is required to contact 
the COR immediately by telephone for further guidance. If reanalysis of 
duplicate samples falls within orecision specifications, the suspicion 
exists that the precision speci f ication is not met for the other samples in 
that group. The contractor is then required to run duplicate analyses of 
10 percent of samples or all (whichever is smaller) samples of the group in 
question. If these duplicate results fall within the precision specifi­
cation, no further action is needed except to report results. (Note that 
Contractor is required to report al l results, including those that did not 
fall within the precision specification). If the duplicate results from 
reanalysis do not fall within the precision specification (taking into 
consideration the original sample results) then all the samples in the 
group in question must be reanalyzed. 

4. Spiked Sample Analysis. 

The spiked sample analysis is designed to provide information about the 
effect of the sample matri x on the measurement methodology. The spike is 
added after the digestion. Spiking prior to digestion can be complicated 
by absorption characteristics of the sample that can confound interpretation 
of the recovery data; thus, it is added as stated above. At least one 
spiked sample analysis shall be performed on each group of samples of a 
similar matrix for each batch of samples received. The analyte spike should 
be added to obtain one-half to tr1ice the endogenous level. If the sample 
to be spiked is found to be below the detection limit for analyte of 
interest, then the sample should be spiked to obtain a minimum of ten times 
the detection limit. Individual component percent recoveries are 
calculated as follows: 

i. Recovery = (SSR - SR) X 100 
SA 

Where: SSR = Spiked Sample Result 
SR = Sample Result 
SA = Spike Added 

The results of the spiked sample analysis must be reported on the QC Report 
Form (Enclosure 2). If spiked sa11;ple results fail to meet accuracy 
criteria, the contractor must employ a previously written contingency plan 
and resolve the discrepancy. The plan must include the following: 

3 

2.3 



l. Checking of data for calculation and/or transcription errors. 

2. Preparation of new standards. 

3. Recalibration of instruments. 

4. Reanalysis of spiked sample. 

If upon reanalysis, the spike recovery does not meet accuracy specifi­
cation, the contractor Is required to contact the COR immediately by 
telephone for further guidance. If upon reanalysis, the spike recovery 
falls within the accuracy specifications <Enclosure l), the suspicion 
exists that the accuracy specification is not met for the other samples of 
the resoectlve matrix. The contractor is then required to reanalyze 10 
percent of the samples or all (whichever is smaller) samples of the matrix 
In question. If agreement of these results of reanalyses with the original 
results ls within the precision specification (Enclosure l), no further 
action Is needed except to report results. (Note that contractor is 
required to report all results including those that did not fall within the 
accuracy and/or precision specifications). If agreement is not within the 
precision specification, then all the samples of the matrix in question 
must be reanalyzed. 

NOTE: Cost for all reanalyses brought about by breakdown in internal 
quall ty control wi 1 l be borne by the contractor. 

B. ORGANICS. 

The following quality control operations for organic analytes must be 
performed during each daily analytical run: 

l. Instrument calibration. 

2. GC/MS Performance Tests (Method 624 and 625 only). 

3. Reagent Blank Analysis. 

4. Surrogate Recovery Analysis (Method 624 and 625 only). 

5. Matrix Spiked Duplicate Analysis. 

l. Guidelines for Instrument calibration are given in Section 7 of EPA 
Methods 608, 624 and 625. 

2. Guidelines for GC/MS Performance Tests are given in Section 10 of EPA 
Method 624 and Section 12 of EPA Method 625. 

3. A reagent blank is a volume of distllled water carrled through the 
entire analytical scheme. The reagent blank volume should be approximately 
equal to the sample volumes being processed. Reagent blank analysis must 
be performed with every batch of samples analyzed. The reagent blank is 
used in all analyses to verify that the determined concentrations do not 
reflect contamination. 
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If an organic anal yte is detected in the blank, the bl ank value is utili zed 
in the calculation of the sample accor ding to the following options: 

a. If the concentr a tion in the blank is equal to the method detection 
limit specified in Ta sk Orde r , the blank value is ignored. 

b. If the conc entration in the blank is less than or equal to one-half 
the concentration de tect ed in a sample, the sample value shall be corrected 
accordingly, for the blank value, and the reported value noted with a 11 C11 

in the "Measured Value" column of the reporting form. 

c. If the concentration in the blank is greater than one-half the 
concentration detected in a sample, the compound should be reported as 11 ND 11 

but with a "B" in the "Measured Value" column of the reporting form. The 
cause of this high blank should be determined and corrected . After the 
problem is corrected, the batch of samples which was analyzed with the 
blank shall be reanalyzed at the contractor's expense. 

4. Surrog ate standard determinations must be performed on all samples and 
blanks. All samples and blanks must be fortified before purging or extrac­
tion with only those spiking compounds listed in Enclosure 3 to monitor 
preparation and analysis of sample. Surrogate recovery results will be 
reported on form <Enclosure 3) and will be evaluated for acceptance by 
determining whether the measured concentrations fall inside the quality 
control limits gi ven on form. The surrogate recovery for each component is 
calculated as foll ows: 

Q 
Surrogate Recovery = d X 100% 

Q 
a 

where: Qd = quantity determined by analysis 

Q3 = qu antity added to th e sample 

Treatment of surrog ate recov ery information is as fo 11 O\·/S: 

a. If surrogate recovery for a reag ent blank is outside the quality 
control limits, the reagent blank should be reinjected or repurged . If 
this fails to correct the problem, the analytical system is out of control 
and must be corrected before continuing. 

b. If the sample surrog ate recovery is outside the quality control 
limits listed in Enclosure 3, this must be so noted by an asterisk in the 
appropriate portion of the form. 

c . l~hen the recovery of an y one surrog ate spiking compound exceeds the 
quality control limits listed on form, the cont r actor must employ a previ ­
ously written contingency plan to identify and resolve the discrepancy. 
This plan must include the following: 

Cl) Checkirig calcul ation of final results. 
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(2) Preparation of new internal and surrogate standards. 

(3) Reca li brat ion of instrumentation . 

(4) Reanalysis of samp les . Duplicate samples will be collected by 
this inst a ll ati on and submitted for this purpose . Cost of reanalysis will 
be borne by the contract laboratory. 

5. Matrix spiked duplicate analysis must be performed on at lea st one 
sample from each batc h or 5 percent of a ll samples, whichever is larger. 
To accomp li sh this, three add itional duplic ate samples (one to be held in 
reserve should reanal ys is of the matrix spi ke d duplicate be necessary) will 
be collected, submitted, and designated for matrix spiked duplicate 
ana l ys is. The ma tri x sp ike wi 11 consist of a standard mix of specific 
organic compounds. The recoveries of compounds in the spiking mix will 
provide information about the matrix effect of the sample on the analytical 
methodology. The results of the matrix spiked duplicate analysis should be 
reported on a form such as the ex ample given in Enclosure 4. Recoveries 
for individual components of the matrix spike are calculated as follows: 

% Recovery = A - B x 100 
C 

where: A "' 
B "' 
C = 

Spiked Sample Result (ppb) 
Sample Result (ppb) 
Spike Added (ppb) from spiking solution 

The relative percent differences (RPO) for each component are calculated as 
fol lows: 

D - D 
RPO = 1 2 X 100% 

where: 

<D + D )/2 
1 2 

Relative Percent Difference 
First Spiked Sample Value 
Second Spiked Sample Value (duplicate) 

Treatment of matrix spiked duplicate information is as follows: 

a. If matrix spiked recoveries and/or RPD's are outside the quality 
control limits listed on form (Enclosure 4), this must be so noted by an 
asterisk in the appropriate portion(% Rec or RPO) of this form. 

b. When the recovery and/or RPO of any one compound of the matrix 
spiking solution exceeds the quality control limits listed on Enclosure 4, 
the contractor mu s t employ a previously written contingency plan to identify 
and resolve the discrepancy. This plan must include the following: 

(1) Checking calculation of final results. 

(2) Preparation of new internal and surrog ate sta nd ards. 
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(3) Recalibration of instrumentation . 

(4) Reanalysis of mat rix spike duplicate. 

(5) Reanalysis of al 1 samples analyzed with matrix spike duplicate. 

Preoa ration of Matrix Soike Standard Mix. 

Specific volatile, acid, base/neutral and pesticide organic compounds 
should be weighed out and dissolved in methanol and acetone. The concen­
tration of each comoound ln the base/ne~tral, acid and volatile standard 
mixes should be 5 mg/ml In methanol. The concentration of each compound in 
the pesticide standard mlx should be .5 mg/ml In acetone. The compounds 
1 isted below should be used to prepare the standard mixes: 

Base/tleutrals Standard Mix 

l , 2, 3- Tr I ch 1 orobenzene 
Acenaphthene 
2,6-Dinitrotoluene 
Dl-n-butyl phthalate 
Pyrene 
N-Nitroso-di-n-propylamine 
1,2-Dichlorobenzene 

Pesticide s Standard Mix 

Heptachlor 

Aldrin 
Dieldrin 

Lindane 

Endrin 
PP'DDT 

Preparation of Matrix Spiking Solutions 

Base Neutrals 

Acids Standard Mix 

Pentachlorophenol 
2,Methyl-4,6-Dinltrophenol 
2-Chlorophenol 
4-Chloro-3-Methylphenol 
2-N i tropheno 1 

Volatile Stand ard Mix 

Ch 1 orobenzene 
1-1-Dichloroe thylene 
Trichloroethylene 

Toluene 
Benzene 

To prepare the matrix spiking solution for the base/neutrals, first prepare 
a stock solution, then the spiking solution as follows: 

Stock Solution: Transfer l .0 ml of each of the base/neutral compounds 
listed to the same 10-ml volumetric flask. When the transfer is complete, 
bring up to volume with methanol and mix well. 

Spiking Solution: Transfer 1 .0 ml of the stock solution to a 10-ml volumet­
ric flask and bring up to volume with methanol. This will provide a matri~ 
spiking solution of 50 µg/mL. Add 1.0 ml of this solution to each sample 
replicate that has been designated as a base/neutral matrix spike. 

Acids 

To prepare the matrix spiking solution for the acid compounds, follow the 
same protocol as that for the base/neutrals. This will provide a matrix 
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spiking solution of 50 µg/ml. Add 1.0 ml of this solution to each sample 
replicate that has been designated as an acid matrix spike. 

Vo 1 at i 1 es: 

To prepare the matrix spiking solution for the volatiles, first prepare a 
stock solution, then the spiking solution as follows: 

Stock Solution: Transfer 0.5 ml of ea ch of the volatiles listed to a 10-ml 
volumetric flask and bring up to volume with methanol and mi x well. 

Spiking Solution: Tr ansfer 1 .0 ml of the s tock solution to a 10 ml volumet­
ric flask and bring up to vo lu me with methanol and mix well. This solution 
will provide a matrix sp iking so luti on of 25 µg/ml. Spike each sample 
replicate designated as a volatile matrix spike with SO µl of this 
solution. 

Pesticides 

To prepare the matrix sp iking solution for the pesticides, first prepare a 
s tock solution, then the spiking solution as follows: 

Stock Solution: Transfer 1.0 ml of each of the pesticides listed to a 
10-ml volumetric flask and bring up to volume with methanol and mi x well. 

Spiking solution: Tra nsfer 1.0 ml of the stock solution to a 10 ml volumet ­
ric flask and bring up to volume and mix well. This will provide a matrix 
spi king solution of 5 µg/mL. Add 1 .0 ml of this solution to each sample 
replicate that has been designated as a pe s ticide matrix spi ke. 
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QUALITY CONTROL REQUIREMENTS/RADIOCHEMISTRY 

l. Contractor must be certified by the US Environmental Protection Agency 
or at least one State Governme nt to conduct r adi oc hemical analyses of 
drinking water in accordance with t he Safe Drinking Water Act (Public Law 
93-523). Contractor sha ll ab id e by all critical elements and recommended 
practices for radi ochemistry which are identified in Manual for the 
Certification of Laboratory Analyz ing Drin king Water, Criteria and 
Procedur es, Qual it v Ass urance, US Environmental Protection Agency Office of 
Drinking Nater CNH- 550>, Washington, D.C. 20460, October 1982, 
EPA-570/9- 82 -D02. Contractor must part1cipate in the USEPA proficiency 
testing program conducted by the USEPA Environmental Monitoring and Support 
Laboratory, Las Vegas, Nevada for those radiochemical procedures included 
in this contract . Excepti ons will be made for those procedures not avail­
able In the USEPA program. The proficiency testing program must consist of 
analyses of both the intercomparlson samples and blind performance samples. 
Contractor must successfully meet USEPA criteria for proficiency testing. 
Contractor's Identification cod~ for the USEPA Proficiency Testing Program 
must be revealed to COR for monitoring of performance. 

2. For analytical quality control procedures the contractor is referred to 
Handbook For Anal yt ical Quality Control In Radioanalytical Laboratories, US 
Environmental Protection Agency, Office of Research and Development, 
Washington, O.C. 20460, August 1977, EPA-600/7-77-088. It is recommended 
that the contractor fol low all the procedures described in this handbook in 
order to form the basis of an effective quality control system. 

3. Accomplishment of the following quality control procedures is mandatory: 

a. To minimize cross contamination of samples the contract laboratory 
must be arranged so that radi oact ive materials are confined to one area 
clearly designated as a "Hot" area, to 1;1hich access is restricted to 
authorized users of radioactive materials. 

b. All diluti on of radioactive materials to working concentrations 
must be performed in an isolated area. 

c. Counting instrum~nts must be located in a room isolated from all 
other laboratory activities. To reduce fluctu ations and stabilize back­
ground radiation contributions, shielding of all counting instruments is 
necessary. Thick shields of selected lead or steel with graded liners must -
be used to reduce measurably the background radiation arising from 
environmental radioactivity. Bac kground must be reduced further by using 
anti-coincidence counting techniques. The temperature of the counting room 
must be kept belo•,v 30°C and n1ust not vary by no more than :t_3°C. Humidity 
must be kept between 35 and 70 percent. 

d. The contract laboratory must be able to generate, in its own 
facility, reagent water that mee ts the requirements to qualify as American 
Society of Testing and Materials CASIM), Type II water as described in 1983 
Annual Book of ASI/-1 Standards, Part 31, Designation Dll93-77, "Standard 
Specification for Reagent l·later. 11 Hater of this quality must be used for 

2.9 



all radiochemical procedures included in this contract. Contractor must 
analyze the re agent ~ater at least weekly and document results to reflect 
adherence to ASIM r equ irements. Documentation must be made available to 
COR during s\te visits. CCR may elect to perform analyses on-site to 
verify quality of reagent wat er. 

e. Instrument logbooks containing records of usa ge and servicing must 
be maintained and kep t up- to-d ate fo r counting and other laboratory 
instruments. 

f. Standards must be cons ider ed invalid and disposed of after passing 
through 4 half lives from date of certification . 

g. A specific check source should be used 1vith each counting system. 
A source chosen as a check will contain a nuclide or nuclides whose energy 
of radiation corresponds to the type of analysis for which the counting 
system is to be used. This source will be counted for a predetermined time 
before each use of the counting ,ystem to determine general performance of 
the system and to ensure that the efficiency of the system has not changed. 
The check source must be sealed or encapsulated to prevent loss of the 
source and contamination of the counting system. The check source-to­
detector geometry must be known and held constant. The count rate must be 
entered in the instrument's logbook and plotted on a statistical quality 
control chart es tab I ished for the specific system. This value is compared 
with the +2 sigma (warning) limits and the +3 sigma (out-of-control) 
limits, and the procedure is repeated if the +3 sigma boundary is exceeded. 
Sustained values above the warning levels require appropriate action. A 
contingency plan must be in place and documented, for all analysts to 
follow in the event plotted points fall outside +2 sigma and/or +3 sigma 
limits. - -

h. Before each use of a counting system, background for the system 
must be counted for the same counting time for which samples normally are 
counted. This value must be entered in the logbook and plotted on a statis­
tical quality control chart established for the specific system. The value 
is to be compared with established ±2 and ±3 sigma limits. A contingency 
plan must be in place and documented, for all analysts to follow in the 
event plotted points fal] outside the ±2 sigma and/or ±3 sigma 1 imits. 

i. For alpha and beta counting systems, on a quarterly basis or after 
electronic repair or modification, the detector plateau for gas-discharge 
devices must be determined and plotted. All pertinent instrument settings, 
the source used, and the rate of gas flow must be recorded on the plateau 
graph which must be attached permanently to the logbook. From this plateau, 
the operating voltage is selected or verified and the plateau slope at the 
operating point is calculated. The slope must not exceed 2 percent per 100 
volts for a Strontium-90 source. The operating potential is selected as 
the midpoint of the plateau. Thereafter, the high voltage setting must be 
checked for drift once every two months. 

j. For multichannel gamma spectrometers, the instrument must have a 
proper energy calibration before instrument efficiency or background 
counting rates are determined. A multi line reference source must be counted 
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for a time sufficient to provide acceptable statistics (<1% counting error 
at l sigma). After energy calibration, the check source must be counted 
for a predetermined time before each use by using a selected energy window. 

k. For gamma spectrometry, an energy efficiency curve must be deter­
mined annually for each german ium detector system for each geometry with a 
multi line reference source calibrated by the National Bureau of Standards. 
The curve for the most frequently used geometry must be checked before each 
use during the year. 

l. All calibration standard solutions must be obtained from the US 
Environmental Protection Agency or the National Bureau of Standards. 
Standards must not be used be yo nd four half-lives of the radionuclides. 
All reagents must be at least ACS grade or better. 

m. At least one duplicate sample analysis must be performed with each 
group of radiological samples of a specific matrix which are submitted to 
the contract laboratory for ana;yses . If possible the duplicate sample 
analysis should be performed on a sample for which the original result is 
above the detection limit. The relative percent difference (RPO) is then 
calculated as follows: 

RPO 

where 

0 - 0 
1 2 X 100 

0 + 0 /2 
l 2 

Relative Percent Difference 
First Sample Value 
Second Sample Value 

The results for the duplicate analysis must be reported on QC form 
(Enclosure 2). If results for duplicate analyses exceed precision criteria 
specified in Table (Enclosure l), the contract laboratory must implement a 
previously written contingency plan and resolve the discrepancy. The plan 
must include the following: 

a. Check of data for calculation and/or transcription errors. 

b. Preparation of new standards. 

c. Recalibration of instrumentation. 

d. Reanalysis of duplicate samples. 

If upon reanalysis results exceed precision criteria, the contractor is 
required to contact the COR immediately by telephone for further guidance . 
If reanalysis of duplicate samples generates results which are within 
precision criteria, the suspicion exists that the precision criteria is not 
met for the other samples of the respective matrix. The contract labora­
tory is then required to perform duplicate analyses of 10 percent of 
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radiological samples or all (whichever is smaller) radiological samples of 
the sample matrix in question. If these duplicate results are within 
precision criteria, no further action is required except to report the 
results. If the duplicate results from reanalysis are not within the 
precision criteria, then all radiological samples of the matrix in question 
must be reanalyzed. 

n. Internal quality control (QC) samples must be prepared by the 
Quality Control Coord inator and submitted concurrently with radiological 
samples of each matrix for analyses. The contract laboratory is required 
to analyze one QC sample per 10 radiological samples submitted or one QC 
sample per batch of radiological samples submitted (whichever is smaller) 
to the contract laboratory. The recoveries for the QC samples must be 
reported on QC form (Enclosure 2). Results for these recoveries must also 
be plotted on control charts to visually monitor trends and to visually 
Identify out of control situations. The COR reserves the right to inspect 
control charts during on site visits. For information on the construction 
of control charts consult the following reference: "Handbook for Analytical 
Quality Control in Radioanalytical Laboratories". EPA-600/7-77-088, August, 
1977, US Environmental Protection Agency, Washington, D.C. 20460. When 
recoveries of QC samples exceed accuracy criteria stated in the Table, 
provided as Enclosure 1, the contract laboratory must employ a previously 
written contingency plan to resolve the discrepancy. This plan includes 
the following: 

a. Check of data for calculation and/or transcription errors. 

b. Preparation of new standards. 

c. Recalibration of instrumentation. 

d. Reanalysis of QC samples. 

If upon reanalysis of the QC sample the recovery exceeds the accuracy 
criteria, the contract laboratory is required to contact the COR imme­
diately by telephone for further guidance. If upon reanalysis of the QC 
sample the recovery is within the accuracy criteria, the suspicion exists 
that the accuracy criteria is not met for the other radiological samples in 
the batch. The contract laboratory is then required to reanalyze 10 per­
cent of the samples or all (whichever is smaller) radiological samples in 
question. If agreement of these results for reanalyses with the original 
results is within the precision criteria stated in Table, no further action 
is needed except to report results. If agreement is not within the 
precision criteria, then all radiological samples must be reanalyzed and 
results reported accordingly. 

Cost for all reanalyses caused by breakdown in the internal quality control 
system will be borne by the contract laboratory. 

4 
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TABLE. REQUIRED ACCURACY AND PRECISION FOR ANALYSIS 

Chemical 
Analysis 

Aluminum 
Antimony 
Arsenic 
Barium 
Bery7 7 i urn 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Si 1 ver 
Sodium 
Thallium 
Tin 
Titanium 
Vanadium 
Zinc 
Ammonia 
Chemical Oxygen Demand 
Cyanide, Total and 

Amenable to Chlorination 
Fluoride 
Grease & Oil 
Moisture 
Nitrate-Nitrite 
Total Kjeldahl Nitrogen 
Phenol 
Phosphate 
Sulfate 
Total Organic Carbon 
Volatile Acids 

Range of 
Concentration Cmg/1) 

1. 00-100 
0.5-2.0 
0. 01-1. 00 
0. 30-1 .00 
0.05-1.00 

10.0-100 
0.001-1 .00 
1. 00-100 
0.001-5.00 
0.20-2.00 
0.025-2.00 
1 :0-50 
0.005-5.00 
0.50-50.0 
0.03-2.00 
0.0002-0.0040 
0.50-10 
0. 10-2. 00 
0.50-5.00 
0.005-0.050 
0.025-0.500 
1.00-250 
1 .00-10.0 
1. 00-10. 0 
1. 00-10. 0 

.2 .00-10.0 
0.015-10.0 
0. 10 - 50. 0 

15. 0 - 1000 
0.01 - 100 

0 . 1 - 10 
1. 00 - 1000 
0. 1% - 100% 
0.01 100 
0. 10 - 100 
O. 01 - 100 
0.02 - 1000 
2.0 - 1000 
0. 10 - 100 
5 - 100 

Combined Accuracy 
and Precision 
Requ1red C+ %) 

30 
45 
30 
30 
21 
45 
30 
24 
24 
30 
27 
18 
30 
1 5 
21 
30 
45 
30 
15 
45 
30 
21 
30 
30 
30 
30 
27 
24 
30 
30 

24 
18 
1 5 
1 5 
36 
24 
24 
30 
27 
30 

* The accuracy and prec1s1on values are given for water samples only at 
this time, except for moisture, because they do not exist for s0il and 
sludge at present. USAEHA reserves the right to hold contract laboratory 
to accuracy and precision requirements for soil and sludge as they become 
available. 
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Chemical Analysis 

Specific Conductance 
T. Organic Carbon 
T. Organic Halogen 
Acidity 
Alkalinity 
Chloride 
Hardness 
pH 
TDS 
TS 
TSS 
TVDS 
TVS 
TVSS 
Turbidity 
Settleable Solids 
Nitrite Nitrogen 
Orthophosphate Phosphorus 
BOD 
MBAS 
Color 
Sul fl de 
Hexavalent Chromium 
Si 1 i ca 
2,4,6-TNT 
2,4- DNT 
2,6-DNT 
RDX 
HMX 
Tetryl 
Ammonium Picrate 

(Picric Acid) 
Urea 
Melamine 
Nitroguanidine 

Range 
of 

Concentration 

0. 1 - 100,000 µmhos/cm 
50 - 100,000 µg/1 
1 0 - 1 000 µ g / 1 
1 .o - 1000 
1. 0 - 5000 
1 .o - 5000 
1 .0 - 500 
1 - 14 pH units 
1 - 100,000 
1 - 100,000 
1 - 100,000 
1 - 100,000 
l - 100,000 
1 - 100,000 
0. 2-200 NTU 
1 .0-1000 mg/L 
0.01-10 mg/L 
0.02-20 mg/L 
l .0-1000 mg/L 
0.05-50 mg/L 

5-500 Color Units 
0.05-50 mg/L 
0.025-25 mg/L 
0.2-200 mg/L 
0.001-1 .0 mg/L 
0 .001-1 .0 mg/L 

_ 0 .001-1.0 mg/L 
0 .03-30 mg/L 
0. 1-100 mg/L 
0.005-5.0 mg/L 
0.5-500 mg/L 

0. 1-100 mg/L 
0.5-500 mg/L 
0. 1-100 mg/L 
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Combined Accuracy 
and Precision 
Required C+o/.) 

10 
18 
20 
15 
24 
15 
15 

.2 uni ts 
30 
30 
30 
30 
30 
30 
30 
30 
l 5 
30 
45 
45 
45 
30 
30 
21 
30 
30 
30 
30 
30 
30 
30 

30 
30 
30 



TABLE. REQUIRED ACCURACY AND PRECISION FOR ANALYSIS 

Range of Accuracy Precision 
Anal1sis Concentration (mg/ l) Reguired (%) Reguired (%) 

Volatile Organic Compounds 0.01 - 100 + 36 + 24 -

Acid/Base/Neutral Extractable 0.01 - 100 + 60 + 40 -
Organic Compounds 

Pesticide Organic Compounds 0.0001 - 100 + 30 + 20 -

2.15 



TABLE. REQUIRED ACCURACY AND PRECISION FOR ANALYSIS 

Chemical Parameter 

Gross Alpha 
Gross Beta 
Tritium 
Strontium 89 & 90 
Radium 226 & 228 
Iodine 131 
Gamma Emitters 
Uranium 
Other Actinides 

Precision* 

24 
10 
10 
20 
20 
10 
10 
24 
30 

.... :_ 

Accuracy** 

30 
20 
20 
30 
30 
20 
30 
30 
45 

* Precision is expressed as two times the Relative Standard Deviation. 
** Accuracy is expressed as thr~e times the method Bias. 
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Lab Name: 
No. 

Sar.iple No's: 

Number of Samples: 

Analyte: 

Method: 

Initial 
Calibration Verification 

Duplicate 
Sample Results 

Spiked 
Sample Results 

Comments: 

Analyst Signature: 

Date: 

Data Reviewed and Validated by: 

Date: 

QC Report 

To -----------------

Reference 
Standard 
Source 

QC REPORT FORM I 

---------

Samp 1 e No.: 

Sample No: 

2.17 

Units 

Found: -.,...------------True Value: ----------% Recovery: _________ _ 

Sample Result:-:-,--------­
Duplicate Result: 
RPO% --------------

Sample Result: ________ _ 
Spike Result: ________ _ 
Spike Added: 
% Recovery: 



N 

,..... 
;::;:, 

QC FOnH II 

WATEn/WAS!tWATEn sunnOGATE nECOVEnY + 

LAB llAHE DATA nEVIEWED AND VALIDATED BY _________ _ 

AN ALYST SIGNATURE DATE 

Volatil ~ Acid/Dn9c/Nc utral 
r 

US AEIIA D D 2-FLUOno . D 2-Ft.uono ' SAMP LE roeurnE NITROD~NZEN E BI PHE:tlYL Pil ElldL r11Er:0L RDI/\RKS NO. (84 - 114) ( 42-131) (50-154) (15-90) (2 5- 115) 

I 

. 

+ Control limits are listed in parentheses for each surrogate compound and are listed In units or percent recovery. The3e 11mlt3 are e3tabllshcd by 
the Environmen tal Protection Agency and are to be U3ed ~ for monitoring surrogate recovery. 



N 

....... 
\D 

\, 

(' 

,, 
I 

1-, 

QC FOP.H I II 

MATRIX SPIKED DUPLICATE A"ALYSIS 

un 11,11~E 
DATA REVIE~ED AND VALIDATED Bt _____ __________ _ 

r.11;,LYST SIGllATURE DATE 

·- H,1 t rlx S[> l kc II ~•. ,t rlx Sr,l kr 0 'T: I lmit 

I 
I 

C II 0 ~-B I I c.. A 0 ~- 0 Avt! A'.'C 

· i ,1~.:ru,n:1t Coxen t ro t101 Spiked 5.,.,,ple S:r.plc ; ['1 1'.C '1. Cox en t r.1 ti m Spll<L"\.l S:n-pl e S.1 r;i l e Spike '1. ':;: :4 

C,r,,p UT'l;-r•.rd Spike Aoj._"d[i::¢) n=•lt ncc. u l t r.c~ult nee Sp lkc AcH .. 'd [ [1't>) nc::.u1 t Rc::.ul t · Rc~ul t Rec A e c Rec 
(ppl.J ) (p r,b) (p r,b l (r, :-,b) / r,r,h l (1'.21.J l 

I ' I U1dU01 \.1 : ll 1Jl L1•.! 
• JI., 

:n l.1tl le 1, ·1cl1l c n ... ·11 ·,'f lC,Y.? 
: )6 

l!\!011 (·:11.!':I (: 
- - : )6 

·11:;.,ic iul"·' " - · : J6 

·,,,,1n:-d.S L<:r.;: u c : J6 
~ -.._ 

-
i, 2 ,<.-Tri llUOl?✓.'11. '.~ • U) I 

.':\:~ il lcutro.l l. r u,·q J. \1 1·1,: --- : ,:,0 

. 2 ;-6li irii i i0G1 If. 1 "' 
- : (/l 

.~,t,·Jct.ll"lle [IN f:T,"ilyli1 ,I J. ;:J ;,[c 
,_ 

: U) 

1,.,, ,r. JO 
1q'";1,,""'IIC r!-ll~~": i/\ i,~ - : U) 

t-/lT-f 1'.1Yb 1n TcTiJ iiiLl • .1 <lll>: I 

:w 
- --1--·-

~. nt.ir'1l o,qh 1 nl ♦ UJ 

.ic It.I 2 1·, -11 ,-, 1..1, (, IJ1n 1tmr1r:,ol :w 
f:Xt,-:i:t:lhle 2 C1·.l0r!"'r !, · ,,:-,l 

--- :w 
~ c~.l n1 T>-)-< ·,:I h"/1 rl ,.ml 

--- :(/) 
•ni-1 .0.:tls ? Nitrophcnol 

:w 
- , 
I.H YI-V ~ 

• JO 

_;:,•p t.1r tol or 
- - - : JO 

Pcsticlcle ~l <J rin 
- - - '--· --- : 2J 

r_J_1rl 1lr1n 
- ;JO' 

:a,-.ri:x.:-d.~ f"Jy!r ·,n 
- - - --- + JO 

p,p' - [uT 
--- : JO 

r, ,. f . I • ." • -:-- -·. 

\ 

\ 1 ~\/I ~ 

II OTF:: Tabulated values ~hich are outside or CC limit should be indicated by an asterisk. 
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N 

t-.J 
0 

CX: ron11 III 

MHll!X S P!Kf.D DU PLICATE ANA LYSIS 

LAO tlM·1E DATA REV I EWED Atl D VA LID ATED BY ___________ _ 

AIIALY ST SI CflA TUnE DAT E 

DL D2 
Cont:imin.int M., trix s~~ I M., t r \x S(21ke I 2 . 0C 1.1ml I 

Croup Compound ·I Spiked S:i:nple l!e!;u l t S p iked SJmplc Re !; ul t Rr D lil 'D 

Volatile 1,1 Di c lil oro<, thylen c ..t.. 2• 
';r i clll oroc.:l11y l enc ..L 2• 

Or c~n.l c Llll ou, lll·nz~11e ..1 21, 
Toi ,,c ,,e ..1 2<. 

CompQunds Uen~.c.:nc .&.. 2<. 

OJ~c/ll cu trJl 1 , 2 ,t,- Tri c lllorobcn7.<' nc .J . <.O 
/\ccn;q,11 l11r,ne • __ t_ ;;o--
2-;c-;-1i tnltrnlo l u,: nc -[xt rJC l JO l e .L. 1,() 

Ii j-::jj':'Jj., l y 1 pl1lt1:-t 1 ~ Le J. <.U 

Orc,1n I c P ·1r t.:11c _L <. O 
ff:·j i'i t 1·0· :od, -11-l'r nr,, I Jc, 1 nc· ..L i.o 

Compou nds D-·u I Chl Ol'OtJcnzenc ..... <.() 

Ac i d Pc n t Jc h lo r ophc nol J. 40 
2, :-:rt11yl- 1,,I, D1111 t ror,1,~nol J.. 1, () 

Extra c t able 2, Crd0rophcnQ I ..t. <.O 
;;-:-c"i11 Ol'0-3-1 le lh y I pl ,c.:nu 1 ·-

: .l.. i.u 
Orr, ,1n I c 2 , Nitn,plicno! ... -o--
Cori pounds 

rcsr.Jcl d c Li n c!~ne + 20 
llcpLJCh lo r ..t. 20 

Orc~nlc /\ !di°'. In ±. 20 
Cocnpo unds O l eldr 1n ..t.. 20 . I 

lndn n .l... 20 
; fl,P' - UDT + 20 

' . ' ' .:, . • ~0 . ., I ·, 

~I •-\ I •• t. :, 

NOTE : Tabulated valu e s whi ch are out s ide o r OC l i mit sho u ld be Indi c ated by an a ste r isk . 
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ATTACHMENT 3 

Attachment 3 details chain-of-custody procedures which contract laboratory 
must adhere to during administration of contr act. 

J . 0 



Specifications for Chain-of-Custody and 
Document Control Procedures 

The Contractor must have written standing operating procedures <SOP) for 
receipt of samples, maintenance of custody, tracking the analysis of 
samples and assembly of completed data. These procedures are necessary . to 
ensure that analytical data collected under this contract are acceptable 
for use in litigation. The Contractor's SOP shall provide mechanisms and 
documentation to meet each of the following specifications and shall be 
used by the COR for the basis for laboratory evidence audits. 

1. The Contractor shall have a designated sample custodian responsible for 
receipt of the samples. 

2. The Contractor shall have written SOP's for rece1v1ng and logging in of 
the samples. The procedures shall include documentation of the sample 
condition, maintenance of custody and sample security and documentation of 
verification of sample tag info rmation against custody records. 

3. The Contractor shall have written SOP's for maintenance of the security 
of the samples after log in and shall demonstrate security of the sample 
storage and laboratory areas . 

4. The Contractor shall have written SOP's for tracking the work performed 
on any particular sample. The tracking system shall include standard 
logging formats, logbook entry procedures and a means of controlling log­
book pages, computer printouts, and other written or printed documents 
relevant to the samples. Logbooks, printed forms or other written docu­
mentation must be available to describe the work performed in each of the 
following stages of analysis: 

a. Sample Receipt 
b. Sample Analysis 
c. Data Reduction 
d. Data Reporting 

5. The Contractor shall have written SOP's for organization and assembly 
of all documents relating to analyses of samples for this contract. Docu­
ments shall be filed according to sample label numbers. The procedures 
must ensure that all documents including logbook pages, sample tracking 
records, measurement readout records, computer printouts, raw data sum­
maries, correspondence and any other written documents having reference to 
the samples are compiled in one location for submission to the installation. 
The system must include a document numbering and inventory procedure. 

6. Document control and chain-of-custody records include but are not 
limited to: sample tags, custody records, sample tracking records, analysts 
logbook pages, bench sheets, measurement readout records, analysis chron­
icles, computer printouts, raw data summaries, instrument logbook pages, 
correspondence, and the document inventory. 
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Chain-of-Custody and Document Control Procedures 
for Designated Samples Requiring Such 

Sample Control 

A sample is physica l evidence collected from a facility or from the environ­
ment. An essential part of t his investigations effort is the control of 
the evidence gathered. To accomplish this, the following chain-of-custody 
and document control procedure have been established. 

Samole Id ent ification 

Each sample bottle shall be la be led with a tag containing the sample number 
and sample description to identify the contents of the bottle. Addition­
ally, the sample number shall be marked on the outside of any special 
pac kagi ng container to facilitate identification. 

Chain-of-Custody Procedures 

Because of the nature of the data being collected, the possession of 
samp les must be traceable from the time the samples are collected until 
they are introduced as evidence in legal proceedings. To maintain and 
document sample custody, the chain-of-custody procedures described herein 
are followed. 

A sample is under custody if : 

1. It is your actual possession, or 

2. It is in your view, after being in your physical possession, or 

3. It was in your poss ession and they you locked or sealed it up to prevent 
tampering, or 

4 . It i s i n a sec u 1· e are a. 

To assure custody of san1ples during transport and shipping, each sample 
within a packaging container is recorded on a chain-of-custody records 
shown in enclosure 1. Each sample number is recorded, and the number of 
containers shipped is recorded on the sheets. Also, record the other 
information regarding the project, samples (or shipper if returning empty 
bottles), method of shipment and remember to sign and date the sheet. The 
original custody sheet is then placed inside the package (protected from 
damage) and the package sealed. 

Sample containers, shipping boxes, coolers or other packages will be 
sealed. The seal must be placed so the container cannot be opened without 
breaking the seal. 

Upon receipt of samples in custody, inspect the package and note any damage 
to the sealing tape or custody seals. Note on the custody record or other 
logbook that the seals or locks were intact upon receipt if no tampering or 
damage appears to have occurred. Open the packages and verify that ea~h 
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Item listed on the sheet is present and correctly identified. If all data 
and samples are correct, sign and date the "received by Laboratory by" box. 
In the event errors are noted, record the discrepancies in the remarks 
column (initial and date each comment) then sign the chain-of-custody 
record. 

Laboratory Document Control 

The goal of the Document Control Program is to assure that all documents 
for a specified group of samples will be accounted for when the group is 
completed. The program includ es a document numbering and inventory 
procedure for preparation of the specified documentation packages for each 
case. 

Logbook s 

All observations and results recorded by the Laboratory but not on pre­
printed data sheets are entereo into permanent laboratory logbooks. Data 
recorded are referenced with the sample numbers, date and analyst's sig­
nature at the top of the page. Data from only one group or batch of samples 
are recorded per page. l·lhen all the data from a batch is compiled, copies 
of~ logbook entries must be included in the documentation package. 

Instrument logs are also limited to one sample group per page with the 
group sample numbers recorded at the top of each page. Copies of these 
logs must also be includ ed in the final documentation package. 

Corrections to Docu me ntation 

All documentation in logbook s and other documents shall be in ink. If an 
error is made in a logbook assigned to one individual, that person should 
make corrections simply by crossing a line through the error and entering 
the correct information. Changes made subsequently are dated and initialed. 
Corrections made to other data records or nonpersonal logbooks are made by 
crossing a single 1 ine tlirough the error, entering the correct informa-
tion and initialing and dating the correction. 

Consistency of Documentation 

Before releasing analytical results, the laboratory assembles and cross 
checks the information on sample tags, custody records, lab bench sheets, 
personal and instrument logs and other relevant data to ensure that data 
pertaining to each particular sample or group of samples is consistent 
throughout the record. 

Document Numbering and Inventory Procedure 

In order to provide document accountability of the completed analysis 
records, each item is inventoried and assigned an identifier associating it 
to sample label numbers. 

3 
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All documents relevant to each sample group including: logbook pages, 
bench sheets, custody records, etc., are inventoried. Each data generator 
(analyst) is responsible for ensuring that all documents generated are 
placed in the flle for inventory and return ed to the installation. 
Enclosure 2 is an example of a document inventory. 
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ATTACHMENT 4 

Attachment 4 delinea te s data reporting procedures to be used by the 
contract laboratory(s). 

4.0 



The contract laboratory(s) shall report data to the installation and to 
USAEHA. Data reports shall include both hard copy and soft copy as 
described below. Note that some installations may not wish to receive soft 
copy data. 

l. HARD COPY DATA PACKAGE. Data report package for analyses of each . 
sample (including all required QC-Attachment 2) shall include: 

a. Tabulated results in appropriate units of the analytes specified in 
the contract, validated and signed in original signature by the Laboratory 
Manager. *Data are to be identified by sample numbers. 

b. Analytical results for quality control samples. 

c. Tabulation of current calculated instrument detection limits as 
determined by the laboratory. 

d. Legible photocopy of raw data (measurement readout record) with 
sufficient information to unequivocally identify: 

(1) calibration standards (including prep date) 

<2) laboratory reagent blanks 

(3) samples and any atypical dilution 

(4) quality control samples 

(5) any instrument adjustments or apparent anomalies on the 
measurement record. Information shall include a key to abbreviations, with 
response units stated. 

2. SOFT COPY DATA PACKAGE. 

a. Hardware. All results for field samples shall be reported to the 
installation (where requested) and USAEHA on 5 1/4-inch floppy disks. The 
laboratory shall maintain the original disk and at least one backup disk; 
1n addition to the disks used for reporting. Disks shall be mailed in 
packaging that will protect them from bending or scratching. If a disk is 
damaged in transport, another copy of that disk shall be provided by the 
laboratory. All disks submitted to USAEHA will be returned to the 
laboratory for reuse. 

• In the event the Laboratory Manager cannot validate all data reported for 
each sample, he/she will provide a detailed description of the problems 
associated with the sample. 
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b. Software. The data shall be entered into ASCII files only. Each 
·esult shall comprise one data record. The fo rmat to be used for chemical 
Jata records is as fol lows: 

Car d Fi e ld 
Col umns Hidth 

1-6 6 

7-12 6 

13-20 

21-22 

2 3-2 5 

26-27 

18-29 

3:0-31 

32-36 

] 7-41 

IQ 

~J-51 

8 

2 

3 

2 

2 

2 

5 

5 

9 

29 

Type 
Soec 

I 6 

16 

16 
or 

A6,A2 

A2 

A3 

A2 

A2 

A2 

IS 

AS 

Al 

F9.3 

4A6,/\S 

Chemical Data Records 

Just Entry 

L Installation number (see enclosure 1 for 
installation codes) . 

L Parameter code (see enclosure 2 for parameter 
codes and numbers). 

R 

L 

L 

L 

L 

L 

L 

L 

L 

Parameter number 
The parameter code and number are as defined 
in file RG2GN$D.PARAM (enclosure 2). 

Entry to identify method of analysis. 

Code to identify performing laboratory: 
XX - lab codes to be designated by COR 
For example, 
EH - Army Environmental Hygiene Agency 

Units code as defined in file RG2GN $D.PARAM. 

Filtering coded (0.45 micron filter size): 
U - unfiltered 
F filtered 

FP filtered with pr essure apparatus 
FV filtered with vacuum appara tus 

Sample type: 
GH - ground water 
SW - surface water 

Sampling method code (to be added by instal­
lation if desired). 

Sampling date (Julian) 

Ylell ID (Sampling site ID) 

Detection code; b if parameter detected, 
o t h e n-1 i s e 11 < 11 

• 

Value detected or detection limit if none 
detected. 

Comments as appropriate. 
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w 

FE f RG :::uli$D. r:,J•1E 
FILE FORi-lAT SPECIFICATIO!iS ARE PROVIDED AS PAGE 3 OF THIS rncLOSURE 

1: 1og s o4CTSTRATFORO AEP, CT 
2:121478KYFT Kr:o x . KY 
3 : 12 ISGGV. YLEXIUGTOI J-[3LUE GRASS AO, KY 
4 : 12-1 00·1'.-::J.',G Er-DE EN PROVING GRO UIJO, ~,o 
5 : 12517Gr.lhFT DEVENS, MA 
6 : 134201tJ.J FT OI X, N.J 
7 : 134G93rJ.JPICATJI JNY ARSENAL, NJ 
8 : 13G216N YFT DRU l-1, NY 
9: 1367 94NY SENECA AD, NY 

10 : 136 9 391JYW ATERVL!ET ARSENAL, NY 
11 : 13G953NYW EST POINT MILITARY ACADEMY, NY 
12 : 13 9 72 9Dl!RAVENrJA AAP, OH 
13: 142394PAFT INDIANTOWN GAP, PA 
14: 142-IGIPALETTERKENIJY AD, PA 
15 : 1513!l9VAFT AP HILL, VA 
16: 15 f693VAFT PICKETT, VA 
17 : 151724VARADFDRO AAP, VA 
18 : 30 103 5ALAWJISTDN AO, AL 
19:301750ALREDSTONE ARSENAL, AL 
20 : 301767ALFT RUCKER, AL 
21 : 313 04 8GAFT GILLEM, GA 
22:313355GAFT GORDON, GA 
23 : 313834GAFT STEW ART, GA 
24:321128K YFT CAMPBELL, KY 
25:3474 0 8TNHOLSTON AAP, TN 
26 : 3475BOT NMILAN AAP, TN 
27:347927TNVOLUNTEER AAP, TN 
28:417432ILJOLIET AAP, IL 
29 : 4178 00 ILSAVANNA ADA, IL 
30:418173INCRANE NWSC, IN 

1 
31:418351INFT BENJAMIN HARRISON, IN 
32:418393ININDIANA AAP, IN 
33:418 403INJEFFERSON PROVING GROUND, IN 
34: 418611I NN EWPORT AAP, IN 
35:419422IAIOWA AAP, IA 
36:420736KSFT RILEY, KS 
37 : 420785KSSUNFLOWER AAP, KS 
38 : 427887r.lNTWIN CITIES AAP , MN 
39:429494MOLAKE CITY AAP, MO 
40:455057WIBADGER AAP, WI 
41 : 455533WIFT MCCOY, WI 
42:5056 98ARPINE BLUFF ARSENAL, AR 
43:522543LALOUISIANA AAP, LA 
44 : 522722LAFT POLK, LA 
45:5405480K MCALESTER AAP, OK 
46 : 5408010KFT SILL, OK 
47:548513TXLONE STAR AAP, TX 
48 : 548515TXLONGHORN AAP, TX 
49 : 548733TXRED RIVER AO, TX 
50 : 602736AKFT RICHARDSON, AK 
51:602955AKFT WAINWRIGHT, AK 
52:606742CARIVERBANK AAP, CA 

\ 



53:60G886CAOEFENSE DEPOT TRA CY, CA 
5 4 :G OSIJS CO FT CARSON, CO 
55 :(0 B7~9COrU[B LO AO, CO 
56 :(i0 07(i CC OROCKY MO UNTAIN ARSE NAL, CO 
57 : GJ2J!.:C!IVHAW THORN E AAP , tN 
~ 9 :G ~l 8'J9 □ ~U UATJLLA ADA, OR 
~; 'J : fi4':J1 5C UT DEFE IJ SE DEPOT OGDEN, UT 
( O : G4'J878 UTTOOELE AO, UT 
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r 'A-µ_ RG2G:: SD.NAME l 
Card Field T y pe 
Colu mns Wi rl th Snee J us t En t r v 

1-6 16 (re g ion code ARLOC) . 
, . . 

0 I n s t3lL:ition nu mber + 
7- 8 2 A2 St3te abbreviation . 
9- 80 72 1 2,\6 L In s t3llation name . 

. : -
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.P­

G' 

( 

FILE RG2Gr~SD.PARAJ.I 
FILE FORrlAT SPECIFICATIONS ARE PROVIDED AS P/\GE 8 OF THIS Ef;CLOSU RE. 

1:000IOIAS ARSENIC 
2 : 000102BA BARIUM 
3:000103CO CA DM IUM 
4 : 000104CR CIIROI-IIUM 
5:000IOSF FLUORIDE 
6 : 0 0 0IOGPB LEAD 
7 : 0 0 010711G MERCURY 
8:00 0108N02N03N02+N03 AS 
9 : 000109SE SELENIUM 

10:000IIOAG SILVER 
11:000111ENDRINENORIN 
12 : 000112LINOANLINOANE 

F9 . 3 
F9 . 2 
F9 . 3 
F9 . 3 
F9. 1 
F9 . 3 

~F9. 1 
NF9.2 

F9.3 
F9 . 3 
F9.2 
F9 . 2 

1 3 : 0 00 1 1 3 TO X AP It TO X AP It ENE F 9 . 1 
14 :000114METHOXMETHOXYCHLORF9. 1 
1 5 : 000 1 1 5 2 4 D 2 , 4 - 0 F 9 . 1 
16:000116SILVEXSILVEX F9. 1 
17 :000117GALPHAGROSS ALPHA F9 . 2 
18:000118RAD226RAOIUM-226 F9.2 
19:0001 19RA0228RADIUM-228 F9 . 2 
20 : 000120GBETA GROSS BETA F9 . 2 
21 : 0 00 121STRN90STRONTIUM-90F9 . 1 
22:000122TRITIUTRITIUM F9.0 
23 : 000123URAN URANIUM F9.2 
24:000124TH - 234THORIUM 234 F9 . 2 
25:000126TURB TURBIDITY F9 . 0 
26:000127TCBACTTOTCOLBACT F9 . 0 
27:000128FCBACTFECCOLBACT F9.0 
28:000ISICL CHLORIDE F9. 1 
29:000152FE IRON F9.2 
30 : 000153MN MANGANESE F9.3 
31:000154PHENOLPHENOL F9.2 
32:000155NA SODIUM F9 . 0 
33 : 000156S04 SULFATE F9.1 
34 :000169CONDFDCONO(FIELD) F9.0 
35:000170PH PH(FIELD) F9.1 
36:000171PH-LABPH(LAB) F9. 1 
37:000172COND SPEC COND F9.0 
38:000173TOC TOG F9.1 
39:000174TOX TOX F9.3 
40:000175POX POX F9.3 
41:000176NPOX NPOX F9 . 3 
42:000177TOC-UFTOC(UNFILT) F9. 1 
43:000181COD COD F9.0 
44:000182TEMP TEMPERATURE F9.0 
45 : 000183TDS TDS F9.0 
46:000184TSS SUSP SOLIDS F9 . 0 
47:000185TS TOT SOLIDS F9.0 
48 : 000186ACID ACIDITY 
49:000187T-ALK TOTAL ALK F9.0 ' 
50:000188HARO HARDNESS F9.0 
51:000189RCL CHLORINE F9. 1 
52:000190HARD-CHARD(CALCUL)F9.1 

. 0 1 ~•-::; L F 1 . 6 I~ I, R 5 Et: I C 

.05 ~'. GLF 1. GM Bt.RJlJ~~ 

.0011-iGLF I. GI~ Cf,0!-1 IUM 

.OOII-IGLF 1. GM CHRO!,\IU!~ 

. 1 MGL 28 .28 0 FLU(JRIOE 

.OOSMGLF 1. GM l[AD 

.2 UGLF 5.28D MERCURY 

.01 1-IG L 20.28D NITRATE+ IHTRITE ,\S tJITROGErJ 

.OO SMGLF 1. 6M SELENIUM 

.oomGLF 1. 6M SILVER 

.04 UGLF 2. 7D EI JO RJN 

.08 UGLF 2. 70 LINOhNE 
1.6 
1 . 6 
3 . 8 

. 5 
0 . 4 

.05 

. 70 
1. 1 
0. 7 

550. 
0 . 3 
0.3 
1.0 
1. 
1. 

UGLF 2 . 7D TO X,\P tlErJE 
UGlF 2. 7D METH OXY CHLOR 
UGLF 2 . 70 2,4 - D 
UGLF 2. 7D SILVEX 
PCLF 4 . El,\ GROSS AL PIL\ 
PCLF 4 6M RADJUM·22G 
PCLF 4 6M RADIUM-228 
PCLF 4. 6~ GROSS EETA 
PCLF 4 STRONTIUM-90 
PCLF 4 TRITIUM 
PCLF 4 6M URAN IUM 
PCLF THORIUM-234 
NTUU25 48H TURBIDITY 
PHMU 6H TOTAL COLOFORM BACTERIA 
PH l,IU 6H FECAL CD LO FORM BA(. 1 ER I A 

1.0 MGL 14.280 CHLORIDE 
.02 MGLF 1. 61-1 IRON 
.OOIMGLF 1 . 61-1 MANGANESE 
.01 MGLF19.28D TOTAL RECOVERABLE PHENDLICS 

1. MGLF 1. 6M SODIUM 
2.0 MGL 14.28D SULFATE 
1.0 UI-ICU 2H SPECIFIC CONDUCTIVITY(FIELD) 

PHU 2H PH(FIELD) 
PH U22 PH(LAB) 

1.0 UMCU22.28D SPECIFIC CONDUCTIVITY 
. 1 

0 . 01 
0.01 
0.01 
1. 

13 . 

1. 
1. 
1. 

2. 
2. 

. 05 
0 . 3 

MGLF17 . 28D TOTAL ORGANIC CARBON 
MGLU 3 . 7D TOTAL ORGANIC HALIDE 
MGLU 3 7D PURGEABLE ORGANIC HALIDE 
MGLU 3 7D NON-PURGEABL E ORGANIC flA LI DE 
MGLU18 280 TOTAL ORGANIC CARBON(UtJFILTERED SAMPLE) 
MGL 20 28D CHEMICAL OXYGEN DEMAND 
C U OH TEMPERATURE 
MGLU24 14D TOTAL DISSOLVED SOLIDS 
MGLLJ23 7D TOTAL SUSPENDED SOLIDS 
MGLU24 14D TOTAL SOLIDS 

U26 14D ACIDITY 
MGLU26 14D TOTAL ALKALINITY 
MGLF27 6M HARDNESS 

2H TOTAL RESIDUAL CHLORINE 
MGLF 1 6M CALCULATED HARDNESS 



53:000 191SETSOLSET SOLI DS F9 . 0 1. MGLU2S 70 SETTLEABLE SOLIDS 
54 :000192 P-ALK PHErHHLN ALKF9.0 1. MGLU 14D PHENOLPHTHALEIN ALKALINITY 
55:0oo :OtNOJ-N NITRATE-N F9.2 .01 MGL 15 4811 NITRATE AS NITROGU.l 
56: 000202N0 2-N NITRITE-N F9.2 .01 MGL 15 48H NITRITE AS NITROGEN 
57: 000203Nll3-N AI-IMONIA-N F9.2 .05 MGL 20 28D AMMONIA AS NITROGEN 
58 :00020-lTKN TOT KJEL N F9.2 • 1 MGL 20 280 TOTAL KJELDAHL NITROGEN 
59 :000211P04-P PHOSPHATE-P F9.2 .02 MGL 20 280 TOTAL PHOSPHATE AS PHOSPHORUS 
60:0002120P04-PORTHD PHOS-PF9 . 2 .02 MGL 15 48H ORTHOPHOSPHATE AS PHOSPHORUS 
61 : 000221BDD-5 BDD-5 DAY F9.0 1. MGLF10 48H 5-DAY BIOCHEMICAL OXYGEN DEMAND 
62:000 225DG GREASE+ DILF9.1 . 2 MGLU 9 28D OIL AND GREASE 
63: 0002261-IBAS SURFACTANTS F9.2 . 0 5 MGLF16 48H SURFACTANTS 
64 : 0 002 31CDLOR COLOR F9.0 5 . CU F16 48H COLOR 
65 :0002320DOR ODOR F9.0 1. TONU ODOR 
66:000233TASTE TASTE u TASTE 
67:000251CN CYANIDE F9 . 2 . 0 1 MGL 7 140 TOTAL CYANIDE 
68 : 000261S SULFIDE F9.2 . OS MGL 8 28D SULFIDE 
69 : 0 0028 1CU COPPER F9.3 .025MGLF 1 6M COPPER 
70:00028 2ZN ZINC F9.2 .015MGLF 1 6M ZINC 
71:000283HEXCR HEX CHRDMIUMF9 . 2 .05 MGLF 6 48H HEXAVALENT CHROMIUM 
72 : 000284K POTASSIUM F9 . 2 .1 MGLF 1 6M POTASSIUM 
73 :000285MG MAGNESIUM F9.2 .02 MGLF 1 6M MAGNESIUM 
74 :000286CA CALCIUM F9. 1 .1 MGLF 1 6M CALCIUM 
75 : 000287NI NICKEL F9.2 .01 MGLF 1 6M NICKEL 
76 : 000288V VANADIUM F9. 1 .025MGLF 1 6M VANADIUM 
77:0002 B9SB ANTIMONY F9.3 .003MGLF ,1 6M ANTIMONY 
78:000290BE BERYLLIUM F9 . 2 .001MGLF 1 6M BER YLLIUM 
79: 00029 HL THALLIUM F9.2 .001MGLF 1 6M THALLIUM 

~ 80:000292B BORON F9.2 0 .05 MGLF 1 GM BORON 
8 1: 000293CO COBALT F9. 1 . 1 MGLF 1 6M COBALT 

-.J 82:000294A L ALUMINUM F9. 1 . 0 1 MGLF 1 6M ALUMINUM 
83 : 000295S !02 SILICA F9.2 .20 MGLF11 28D SILICA 
84:000296SN TIN F9 . 2 .50 MGLF 1 6M TIN 
85 : 000297MO MOLYBDENUM F9.2 .50 MGLF 1 6M MOLYBDENUM 
86:000401246TNT2,4,6 - TNT F9.3 .001MGLF12 2,4,6-TRINITROTOLUENE 
87 : 00040224DNT 2,4-0NT F9.3 .001MGLF12 2. 4-0INI TROTOLUEtJE 
88:00040326DNT 2,6-DNT F9 . 3 .001MGLF 12 2,6-DINITROTOLUENE 
89:000 404ROX ROX F9.3 .03 MGLF12 ROX 
90:000405HMX HMX F9.3 . 10 MGLF12 HMX 
91 : 000406TETRYLTETRYL F9 . 3 .01 MGLF12 TETRYL 
92:000407TNR TNR F9.0 MGLF12 TRINITRORESORCINOL 
93 : 000408NH4 PICAMMONPICRATEF9.0 10. UGLF12 AMMONIUM PICRATE 
94 : 000409 NQ NO F9 . 1 0.5 MGL 37 NITROGUANIDINE ·, 
95 : 000410GUANN GUAN NITRATEF9. 1 1. 0 MGL 3 7 GUANIOINE NITRATE .. 
96 : 000420THIOOGTHIOOIGLYCOLF9. 1 15 . 0 MGL 13 THIODIGLYCOL 
97:000430UREA UREA F9.2 MGL 36 UREA 
98:000431MELAMNMELAMINE F9 . 2 MGL 37 MELAMINE 
99:000432FORM FORMALOEHYOEF9 . 2 MGL 38 FORMALDEHYDE 

100:000501METHANMETHANOL F9 . 0 40 . UGLU METHANOL 
101:000502ETHAN ETHANOL F9 . 0 200. UGLU ETHANOL 
102:000503ETHER ETHER F9 . 0 1 . UGLU ETHER 
103:000504ACETO ACETONE F9.0 5 . UGLU ACETONE 
104:000505A505 ETHYL HEX AN F9 . 0 5. UGL ETH YL HEXANOL 
105:000506A506 2-PROPANOL F9.0 5. UGL 2-PROPANOL 
106:000601P601 ACENAPHTHENEF9 . 0 10. UGL ACENAPHTHENE 
107:000602P602 ACROLEIN F9.0 UGLU ACROLEIN 
108:000603P603 ACRYLONITR F9.0 UGLU ACRYLONITRILE 
109:000604P604 BENZENE F9.0 3 . UGLU BENZENE 

' - - ·---- - - -l - -· ·----- ·------



ff0:000605P6 05 BENZIDINE F9.0 10. UGL BENZIDINE 
111 :000606P606 CCL4 F9.0 3. UGLU CARBON TETRACHLORIDE 
ff2:0 00G 07P607 C6H5CL F9.0 3. UGLU CHLOROBE NZENE 
f13:000608P608 124CLBENZENEF9.0 10. UGLU · 1 .2.4-TRICHLOROBENZENE 
f 14:000G09P609 C6CL6 F9.0 10. UGL HEXACHLOROBENZENE 
115 :0006 10P610 CH2CLCH2CL F9.0 3. UGLU 1,2-0ICHLOROETHANE 
116: 0006 11 PG 11 CH3CCL3 F9.0 3. UGLU 1, 1, 1-TRICHLOROETHANE 
117:000612P612 CLGETHANE F9.0 10. UGLU HEXACHLOROETHANE 
118:000G13P613 CH3CHCL2 F9.0 3. UGLU 1,1-0ICHLOROETHANE 
119:000 614P614 CH2CLCHCL2 F9.0 3. UGLU 1,1,2-TRICHLOROETHANE 
120:000615P615 CHCL2CHCL2 F9.0 3. UGLU 1, 1, 2. 2-TETRACHLOROETHANE 
121:000616P616 CHLOROETHANEF9 . 0 3. UGLU CHLOROETHANE 
122 : 000617P617 BCLMETHER F9.0 10. UGL BIS(CHLOROMETHYL)ETHER 
123:000618P618 82CLETHETHERF9.0 10. UGL BIS(2-CHLOROETHYL)ETHER 
124:000619P619 2CLETHVINETHF9.0 3. UGLU 2-CHLOROETHYLVJN YL ElttER 
125 : 000620P620 2CLNAPHTH F9.0 10. UGL 2-CHLORO NA PHTHALENE 
126:0006 21P621 246CLPHENDL F9 . 0 25. UGL 2,4,6-TRICHLOROPHENOL 
127 : 00062 2P622 4CL3MPHENOL F9.0 25. UGL 4-CHLOR0-3-METHYLPHENOL 
128:000G23P623 CHLOROFORM F9.0 3. UGLU CHLOROFORM 
129:000624P624 2CLPHENOL F9.0 25. UGL 2-CHLOROPHENOL 
130:0006 25P625 12C6H4CL2 F9 . 0 10. UGL 1,2-0ICHLOROB ENZE NE 
13 1: 000626P626 13C6H4CL2 F9.0 10. UGL 1.3-0JCHLOROBENZENE 
132:000627P627 14C6H4CL2 F9.0 10. UGL 1,4-0ICHLOROBENZENE 
133:000628P628 33CLBENZI F9.0 10. UGL 3,3'-0ICHLOROBENZJOJNE 
134:000629P629 CH2CCL2 F9.0 3. UGLU 1, 1-0ICHLOROETHYLEtJE 
135:000630P630 CHCLCHCL F9.0 3. UGLU TRANS 1,2-0ICHLOROETHYLENE 

~ 
136:000631P631 24CLPHENOL F9.0 25 . . UGL 2.4-0JCHLOROPHENOL 
137:000632P632 CH3CHCLCH2CLF9.0 3. UGLU 1.2-DICHLOROPROPANE 

w 138:000633P633 CHCLCHCH2CL F9.0 3. UGLU TRANS 1,3-0ICHLOROPROPENE 
139:000634P634 24MPHENOL F9.0 25. UGL 2,4-0IMETHYLPHENOL 
140 : 000637P637 12PHHYORAZ F9.0 10 . UGL 1,2-0IPHENYLHYORAZINE 
141 :000638P638 ETHYLBENZENEF9. 0 3. UGLU ETHYLBENZENE 
142:000639P639 F LUORANTHENEF9. 0 10. UGL FLUORMJTHENE 
143:000640P640 4CLPHPHETHERF9.0 10. UGL 4-CHLOROPHENYL PHENYL ETHER 
144:000641P641 48RPHPHETHERJ=9. 0 10. UGL 4-BROMOPHENYL PHEN YL ETHER 
145 : 000642P642 B2CLISPETHERF9.0 10. UGL BIS(2-CHLOROJSOPROP YL)ETHER 
146 : 000643P643 B2CLETHXMETHF 9. 0 10. UGL BIS(2-CHLORO ETHOXY)l-1ETIIANE 
147:000644P644 CH2CL2 F9.0 3. UGLU I-IETIIYLEtJE CHLOR JOE 
148:000645P645 CH3CL F9.0 3 . UGLU CHLOROMETf IM~E 
149:000 646P646 BROMOMETHANEF9. 0 3. UGLU BROI-IOMEHIANE 
150:000647P647 BROMOFORM F9.0 3. UGLU BROI-IOFORl-1 
151 :000648P648 CHBRCL2 F9.0 3. UGL.U BROMOOJCHLOROMETHANE 
152:000649P649 CFCL3 F9.0 3 . UGLU TRICHLOROFLUOROMETHANE 
153 : 000650P650 CF2CL2 F9.0 3 . UGLU 0 I CHLO ROD IF LUORDr-lE THMJE 
154:000651P651 CHBR2CL F9.0 3. UGLU CHLOROO I BROMOME Tl lMJ E 
155:000652P652 HEXCLBUTOIENF9 . 0 10. UGL HEXACHLOROBUTAO I UIE 
156:000653P653 HXCLCYCPENOIF9 . 0 10. UGL HEXACHLOROCYCLOPENTAOIENE 
157:000654P654 ISOPHORONE F9.0 10. UGL ISOPHORDNE 
158:000655P655 NAPHTHALENE F9.0 10. UGL NAPHTHALENE 
159:000656P656 NITROBENZENEF9 . 0 10 . UGL NITROBENZENE 
160:000657P657 2NPHENOL F9.0 25. UGL 2-NI TROPHENOL 
161 :000658P658 4NPHENOL F9.0 25. UGL 4-NITROPHENOL 
162:000659P659 24NPHENOL F9.0 250. UGL 2,4-0INITROPHENOL 
163:000660P660 46N2MPHENOL F9 . 0 250. UGL 4,6-0INITR0-2-METHYLPHENOL 
164:000661P661 NNOMAMINE F9.0 10. UGL N-NJTROSODIMETHYLAMINE 
165:000662P662 NNDPHAMINE F9.0 10. UGL N-NITROSODIPHENYLAMINE 
166:000663P663 NNONPAMINE F9.0 10. UGL N-NITROSODI-N-PROPYLAMINE 

- --------- · -· ----------·- ' 



16 7 : C-00664 P664 PENT CLPH ENOLF 9 .0 2 5 . UGL PENTACHLOROPHENOL \_ 
1£i9 :COC66 5P 66 5 PHENOL(AE) F9.0 25 . UGL PHENOL 
16 9:00066GP G66 B2ETHHEXPHTHF9 . 0 10 . UGL BIS(2 - ETH YLHEXYL)PHTHALATE 
l70 :00C6 67 P66 7 BUTBENPHTH F9.0 10 . UGL BUT YL BE NZYL PHTHALATE 
171:0006 68P668 DNB UTPHTH F9 . 0 10. UGL 01-N-BUT YL PHTHALATE 
172:000GG 9P669 DNOCTPHTH F9 . 0 10 . UGL 01-N-OCTYL PHTHALATE 
173 : 000G70P 670 DIETHPHTH F9 . 0 10 . UGL DIETH YL PHTHALATE 
17-l:OOOG 71P67 1 DIMETHPHTH F9 . 0 10 . UGL DI ME TH YL PHTHALATE 
175:000672P672 BEN(A)ANTH F9 . 0 10. UGL BENZO(A) AN THRACENE 
176 :000673P 6 73 BE N(A)P YR F9.0 10. UGL BENZO(A)PYRENE 
177: 0006 7 4P6 7 4 BEN(B)FLUOR F9.0 10 . UGL BENZO(B)FLUORANTHE NE 
178:000G75P675 BEN(K)FLUOR F9.0 10 . UGL BENZO( K)FLUORANTHENE 
179 : 000676P676 CHRY SENE F9.0 10 . UGL CHRYSE NE 
180 :0006 77P677 ACE NA PHTHYLEF9.0 10. UGL ACENA PH THYLENE 
181 : 000678P6 78 ANTHRACENE F9 . 0 10. UGL ANTHRACENE 
182:000679P67 9 BE N(GHI)PERYF9 . 0 25 . UGL BENZO(GHI)PERYLENE 
183 : 000680P680 FLUORENE F9 . 0 10. UGL FLUOR ENE 
184 : 000681P681 PHENANTHRENEF9.0 10. UGL PHENANTH RENE 
185 :000682 P68 2 DElEN(AH)ANTHF9.0 25. UGL DIBENZO(A,H)ANTHRACENE 
186:0006 83P683 I ND123CD PYR F9.0 25. UGL I ND ENO( 1,2,3-CD)PYRENE 
187: 000684P684 P YR ENE F9 . 0 10. UGL PYRENE 
188 :00068 5P 68 5 CCL2CCL2 F9 . 0 3. UGLU TETR AC HLOROETHYLENE 
189:000686P686 TOLUENE F9 . 0 3. UGLU TOLUE NE 
190:000687P687 CHCLCCL2 F9 . 0 3. UGLU TRICHLOROETHYLENE 
191 :000688P688 CH2CHCL F9.0 3. UG LU VIN YL CHL ORIDE 
192 :000689P689 ALDRIN F9.2 . 16 UGL ALDRIN 
193 :000690P690 DIELDRIN F9.2 .24 UG L DIELDRIN 
194 :00069 1P691 CHLORDANE F9 . 1 1. UGL CHLORD AN E 
195:000692P692 4 , 4 ' -DDT F9. 1 0 . 60 UGL 4,4'-DDT 

.i:-- 196 :000693 P6 9 3 4,4'-DDE F9. 1 0.40 UGL 4 , 4'-DOE 
\D 197:000694P6 94 4 , 4'-DDD F9. 1 0. 40 UGL 4,4'-000 

198:000695P695 ENDOSULFAN IF9 . 1 50. UGL END OSULF AN I 
199 : 0006 96P696 END OSULFANIIF9 . 1 50. UGL HJDOSULFAtJ II 
200:0006 97P697 END OS SULF F9. 1 50. UGL EtJDOSULF AN SULFATE 
201: 000699P699 ENDRIN ALO F9. 1 50. UGL END RIN ALDEH YDE 
202:000700P700 HEPTACHLOR F9 . 2 .06 UGL HEP TA CHLOR 
20 3: 00070 1P701 HEPTACHLEPOXF9.2 . 16 UGL HEPTACHLOR EPOXIOE 
204:000702P702 ALPHA-BHC F9. 1 20 . UGL ALPHA-BHC 
205:000703P703 BETA-BHC F9 . 1 20. UGL BETA-BHC 
206:000704P704 DELTA-BHC F9 . 1 20 . UGL DELTA-BHC 
207:000706P706 PCB-1242 F9. 1 50. UGL PCB -1242 
208 :000707P707 PCB-1254 F9 . 1 50 . UGL PCB - 1254 
209 : 000708P708 PCB-1221 F9. 1 50. UGL PCB-1221 
2 10: 000709 P709 PCB-1232 F9. 1 50 . UGL PCB -1232 
211 :000710P710 PCB-1248 F9. 1 50. UGL PCB-1248 
2 12 : 0 007 11 P711 PCB-1260 F9. 1 50. UGL PCB-1260 
213 :0007 12P712 PCB-1016 F9. 1 so . UGL PCB-1016 
214 :000713P713 \1/HATTHEHELL F9. 1 3. . UGL CIS 1,3-DICHLOROP ROPE NE 
215:000714P714 1, 2-DCLETHY F9 . I 3. UGL CIS 1 , 2 - DICHLOR OETH YL ENE 
216 :000715A715 MALATHION F9 . 1 1 . 6 UGL MA LATHIO N 
217 : 000716A716 PAR ATHION F9 . 1 0.4 UGL PARATHION 
218:000717A717 METHYL PARA F9.1 0.6 UGL METHYL PARATHION 
219:000718A718 DIAZINON f 9. 1 1.0 UGL DIAZI NON 
220 : 000 719A719 CHLORO AN E(T)F9. 1 1. 2 UGL CHLORDAtJE (TECH) 
221: 000720A 720 CIS-CHLOR F9.2 . 16 UGL CIS-C HLORDANE 
2 2 2 : 000 7 2 1 A 72 1 TRANS-CHLOR F9 . 2 .16 UGL TRA NS-CHLORDANE 
223:000722A722 OX YCHLORDANEF9 . 2 .16 UGL OXY CHLORDANE 

- ----------- - - ------ - -- -·- -
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22~:000723A723 2,4,5-T F9.1 
225:000724A724 CHLORPYRIFOSF9.2 
226:000725A725 RONNEL F9. 1 
227 : 0007 26A726 DDT F9.1 
229 : 000727A727 ODD F9.1 
229 : 0007 28 A728 ODE F9.1 
230 : 0007 29A729 BHC F9.1 
231:000730A730 ~CB(54 & 60)F9. 1 
232 : 000731A731 TEP F9.0 
233 :000732A732 OUINOLINE F9.0 
234:000733A733 ISOQUINOLINEF9.0 
235 :000734A734 CRESOL F9.0 
236 :000735A735 4,6-DN-O-CREF9 . 0 
237 : 0 0 0736A736 3,4-BENZOFL F9.0 
238 : 000737A737 P-CHL-M-CRE F9.0 
239 : 000738A738 PHTHALATES F9 . 0 
240:000739A739 HYDROCARBONSF9.0 
241:000740A740 FREON 112 F9 . 0 
242 : 0 00741A741 CS2 F9 . 0 
243:000SOOASOO 2,4 '-DDE F9.0 
244 : 0 00801MIREX MIREX F9.2 
245:000802A 80 2 2,4'-DDT F9 . 1 
246:000803A803 2,4'-000 F9 . 1 
247:000804 A8 04 TETRAHYOROF F9 . 1 
248:000805A80 5 MEK F9. 1 
249 : 000806 A8 0 6 MIBK F9 . 1 
250:000807A807 OE ETHER F9.1 
251 :000808A80S TOTAL THM F9. 1 
252 :000809A809 HOA DE F9 . 0 
253:0008 10SULFURSULFUR F9.0 
254 :000811A811 ISDPR ETHER F9.0 
255:000812 A8 12 MIPK F9 . 0 
25 6 :000813A813 2-HEPTANONE F9 . 0 
257 : 0 00914A814 4-M,2-P F9 . 0 
258 : 0008 15A815 CRYOFLEX F9 . 0 
259:000816A816 TSP F9.0 
260 : 0 00817A817 A817 F9 . 0 
261:0008 18A818 A818 F9 . 0 
262:0008 19A819 A819 F9.0 
263 : 0 008 20A820 A820 F9.0 
264 : 000821A821 A821 F9.0 
265:000822A822 A822 F9.0 
266 :000823A823 A823 F9 . 0 
267:0008 24A924 A824 F9.0 
268:0008 25A825 A825 F9.0 
269:000826A826 A826 F9 . 0 
270:000827A827 A827 F9.0 
271:000828A828 A828 F9.0 
272 : 000829A829 A829 F9 . 0 
273:000830A830 A830 F9 . 0 
274:0008 31A831 A831 F9 . 0 
275:000 832A832 A832 F9 . 0 
276:000833A833 A833 F9.0 
277 : 000834A834 A834 F9 . 0 
278:000835A835 A835 F9.0 
279:000836A836 A836 F9.0 
280:000837A837 A837 F9.0 

.5 UGL 

.24 UGL 

.2 UGL 

.6 UGL 

.4 UGL 

.4 UGL 

.2 UGL 

.8 UGL 
10. UGL 
10. UGL 
10. UGL 
25. UGL 
25. UGL 
25. UGL 
25. UGL 
10. UCL 
10. UGL 
3. UGL 
3 . UGL 
0.40 UGL 

. 04 UGL 
0 . 60 UGL 
0 . 40 UGL 
3 . UGL 
3. UGL 
3. UGL 
3. UGL 
1. UGL 
5. UGL 
5 . UGL 
3. UGL 
3. UGL 
3. UGL 
3. UGL 

UGL 
UGL 

· UG L 
UGL 

10 . UGL 
10. UGL 
10. UGL 
10 . UGL 
10. UGL 
10. UGL 
10. UGL 
10 . UGL 
10 . UGL 
10. UGL 
10. UGL 
10. UGL 
10. UGL 
3. UGL 
3. UGL 
3. UGL 
3. UGL 
3. UGL 
3. UGL 

2.4,5-T 
CHLORPYRIFDS 
RO NN EL 
DDT 
ODD 
ODE 
BHC 
PCB (AROCLOR 1254 & 1260) 
TRIETH YL PHOSPHATE 
QUI NOLI NE 
ISOQUINOLINE 
CRESOL 
4,6-DINITRO-O-CRESOL 
3,4-BENZOFLUORANTHENE 
P-CHLORO -M -CRESOL 
PHTHALATES 
HYDROCARBONS 
TETR ACHLO RODIFLUOROETHANE 
CARBON DI SULFIDE 
2,4'-DDE 
MIR EX 
2,4'-0DT 
2,4'-DDD 
TETRAH YDROFURAN 
METHYL ETH YL KETONE 
METHYL ISDBUTYL KETONE 
DIETHYL ETHER 
TRIHALOMETHANES 
HE XA OECANOIC ACID. DIOCTYL ESTER 
SULFUR 
I SOPROPYL ETHER 
METHYL ISOPROPYL KETONE 
METHYL-N-AMYL KETONE 
4-METHYL-2-PROPANONE 
CRYDFLEX 
TRIBUTYL PHOSPHATE 
N,N,4-TRIMETH YL BENZENESULFONAMIOE 
2-PROPANOL, 1-[ 2-(2-11.ETHO XY -1-METHYLETIIO XY )- 1- METH YLETHO XY] 
HEPTANOIC ACID 
BENZOIC ACID 
METHYL HE XANOIC ACID 
METHYL PENTANOIC ACID 
METH YL BUTANOIC ACID 
HE XANOIC ACID 
BENZENEDICARBO XY LIC ACID 
DIMETHYL CYCLOPENTANE 
XY LENE 
META XYLENE 
PARA XY LENE 
2.2-0XYBI S PROPANE 
CYCLOHE XAN ONE 
OICHLO RDFLUDRDMETHANE 
2-METHYL BUTANE 
2-METHYL-1-PENTANE 
METHYL CYCLOHE XANE 
2,5-DIET HYL TETRAH YDROFURAN 
2,2-DIMETHYL PROPANOL 
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281 : 000338A838 
:'32 :00CS39.\839 
::33: COO S-.0.'.8 ,10 
2s .1: o:::,os4 1AS4 1 
23 5 : 000842A842 
28 6 : 0 00843A843 
287 : 0008 44 A844 
283:000845 A845 
289:000 846A846 
290:000947A8 4 7 
291 : 0 0 0848A8 48 
292 : 0 0 0849A8 49 
2 9 3:000850A850 
294:000851A851 
2 9 5 : 0 0 0 8 52A852 
296:000853A853 
297 : 0 0 0854A854 
2 9 8:00 0855 A855 
299 : 000 856A856 
300:000857A857 
301:000858A858 
302:000859A859 
303:000860A8 60 
30 4 : 0 0 0861 A861 
30 5:00 0862A862 
306 : 000 863A863 
307:00 0864A864 
30 8:0008 65 AB G5 
309: 0 008G GA8 6 G 
310 : 0 0 0867A867 
311: 000 888X888 
312:000889 X889 

A838 
A839 
A840 
A841 
A842 
A843 
A844 
A845 
A8 4 6 
A8 4 7 
A848 
A849 
A850 
A851 
A852 
A853 
A854 
HE XANEDIOI C 
A856 
A857 
A858 
A859 
A860 
A861 
A862 
A863 
A864 
A865 
AB G6 
A867 
X888 
UNID COMPS 

F9.0 
F9.0 
F9 . 0 
F9.0 
F9.0 
F9.0 
F9.0 
F9 . 0 
F9.0 
F9.0 
F9 .0 . 
F9.0 
F9 . 0 
F9.0 
F9 . 0 
F9.0 
F9.0 
F9 . 0 
F9.0 
F9 . 0 
F9 . 0 
F9 . 0 
F9.0 
F9 . 0 
F9 . 0 
F9.0 
F9.0 
F9.0 
F9.0 
F9.0 
F9.0 
F9 . 0 

313 : 000890X890 UNID COMP 1 F9.1 
314 : 000891 X891 UNID COMP 2 F9. 1 
315:00 0892X892 UNIO COMP 3 F9.1 
3 16: 0 0 0893X893 UNID TOX F9. I 
317 : 000 894 X894 H BUNK F9 . 1 
318 : 000895X895 H B HC F9 . 1 
319 : 000896 X896 X896 F9 . 0 
320:000 897X897 X897 F9 . 0 
321:000898 X893 X898 f9 . 0 
322 : 000899 X899 X899 F9.0 
323 : 000900X900 X90 0 1 F9.0 
324 : 000904GC-PHCPURGHALOCARB 
325 : 000905GC-PA PURGAROMATIC 
326:000906GCMS-VGCMS-PURG 
327 : 0 0 0907M603-PM603 PURG 
328 : 000908GC-A M604 PHENOLS 
329:000909M605 BENZIDINES 
330:000910M606 PHTHALATES 
331 : 0 0 0911M607 NITROSAMINES 
332:000912M608 OCLPEST/PCB 
333 : 000913M609 NIT AROM 
334 : 000914M610 
335:000915M611 
336:000916M612 
337:000917M613 

PAH 
HALOETHERS 
M612 HC 
DIOXIN 

3. 
3. 
3. 

10. 
10. 
10. 
10. 
10. 
10. 
10 . 

3 . 
10. 
10. 
10 . 
5. 

10. 
10. 
10 . 
10 . 
10 . 
10. 
3. 

10. 
10. 
10. 
10. · 
10. 
3. 
3. 
3. 

10. 

5. 
5. 

25. 
10. 
10. 

UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 

TRIETHYL ESTER PHOSPHONATE 
1,1'-0XYBIS (2-ETHOXY) ETHANE 
1, 1-0XYBIS ETHANE 
NON YL PHENOL 
TETRAMETHYL BUTYL PHENOL 
METHYL ETHYL PHENOL 
ETHYL PHE NOL 
DIMETHYL PHENOL 
BROl,1ACI L 
TRIETHYL ESTER OF PHOSPHORIC ACID 
ETHYL CYCLO HEXANE 
2-METHO XY-2-METH YL PROPANE 
2-VINYL CROTONALDEHYDE 
DIOCT YL HE XANDIOATE 
BENZOTHIAZOLE 
SUBST I TUTED PHENOL 
AZIDO METHYL BENZENES 
HE XANEDIOIC ACID, DIOCTYL ESTER 
2-ETH YL HE XANOIC ACID 
OCTYL PHENOL 
PROMETON 
2.2-DIMETHYL OXIRANE 
METHYL BENZENAMINE 
NITRO METHYL BENZENAMINE 
2 - NITROTOLUENE 
4-NITROTOLUENE 
THIOBISMETHANE 
1-ETHYL,4 - METHYL BENZENE 
TRIMETH YL BENZENES 
DIMETHYL DISULFIDE 
UNIDENTIFIED SUBSTITUTED BENZENES 
UNIDENTIFIED COMPOUNDS 
UNIDE NTIFIED COMPO UND 1 
UNIDENTIFIED COMPOUND 2 
UNIDENTIFIED COMPOUIJO 3 
UNIDENTIFIED CHLORINATED COMPOUND 
HIGH BOILING UNK NOWN 
HIGH BOILING HYDROCARBONS 
ORGANIC ACID METH YL ESTER 
ORG ANIC ACID ESTER 
SERIES OF SILICONES 
UNK NOWN TRIAZINE COMPOUND 
PRO P EN YL BENZENE 

31 140 
31 140 

PURGEABLE HALDCARBONS (METHOD 601) 
PURGEABLE AROMATICS (METHOD 602) 
PURGEABLES (METHOD 624) 31 

31 
32 
34 
34 
34 
33 
34 
34 
34 
34 

140 
3D AC ROLEIN & ACRYLONITRILE (METHOD 603) 
7D PHE NOLS (METHOD 604) 
7D BENZIDINES (METHOD 605) 
7D PHTHALATE ESTERS (METHOD 606) 
7D NITROSAMINES (METHOD 607) 
7D ORGANOCHLORINE PESTICIDES & PCBS (METHOD 608) 
7D NITROAROMATICS & ISOPHORONE (METHOD 609) 
7D POLYNUCLEAR AROMATIC HYDROCARBONS (METHOD 610) 
7D HALOETHERS (METHOD 611) 
7D CHLORINATED HYDROCARBONS (METHOD 612) 
70 (METHOD 613) 

\ 
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338 :000918GCMS-BGCMS-BNE 
339 :000919GCMS-AGCMS-AE 
340 :000920GCMS -OGCMS-PEST 
341 :000921GCPESTGC-PEST SCAN 
342 :000922HERB HERBICIDES 
343:999999 DUMMY 

34 70 BASE-NEUTRAL EXTRACTABLES ( METHOD 625 BASE NEUTRALS) 
32 7D ACID EXTR ACT ABLES (M ETHOD 625 ACIDS) 
33 7D PEST!CIDE EXTRACT ABLES (METHOD 625 PESTICIDES) 
35 7D GC PESTICIDE SCAN 
35 70 3 ~IERBICIDES(SM509B)-2.4,S-T;SILVEX; & 2,4-D 

0 

r .. 

\ 



Card 
Columns 

1-6 
7- 12 

13-24 

25-28 

29-37 
38-40 

41 

42-43 
44 

45-47 

48 
49-132 

Field 
Width 

6 
6 

12 

4 

9 
3 

1 

2 
1 

3 

1 
84 

Type 
~ Just 
16 
A6 L 
2A6 L 

A4 

F9.3 
A3 L 

Al 

12 R 
Al 

12,Al R 

14A6 L 

RG2G NS D.PARAM 

Entrv 
Parameter number. 
Parameter code. 
Parameter· name; may be abbreviated if the 
actual name is longer than 12 characters . 
11 F9.?"; where? is either 1, 2, or 3. The 
number is the number of digits that will be 
printed to the right of the decimal on data 
tables. 
Typical detection limit for the parameter. 
Un ~ts code; options are: 

MGL - milligrams per liter 
UGL micrograms per liter 
PCL - picocuries per liter 
UMC - micromhos per centimeter 
PH - pH units 
NTU - nephelometric turbidity units 
TON - threshold odor number 
TON - taste dilution index number 
CU - color units 
PHM - per 100 milliliters 

Filtering code; options: 
F - samples must be filtered 
U - samples must be unfiltered 
~ - filtered or unfiltered 

Parameter group number; (1-40). 
Para meter group change code; a"." entry 
indicates that the group number cannot be 
changed without modifying computer programs; 
~ otherwise. 
Parameter holding time code; first 2 columns 
to have an integer time entry; last column 
to identify units of time (H - hours, D -
days, M - months). Holding time is not 
total holding time for parameter, but time 
until first action by lab is necessary (such 
as extraction). 
~ 
Parameter name. 

4 .13 


