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Plutonium-239/240 at SEAD-12 

Seneca Army Depot Activity 
Romulus, NY 
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FAX TRANS MITT AL 
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Fax• 

Ms . Carla M. Struble, P . E . NSN754()-01 - 317 .. 73se 

U. S. Environmental Protectio- ~--·~~ 
Emergency and Remedial Response Division 
290 Broadway · 
18th Floor, E-3 
New York, New York 1 0007-1866 

Mr. James A. Quinn 
NYS Department of Environmental Conservation 
Division of Hazardous Waste Remediation 
Bureau of Eastern Remedial Action 
50 Wolfe Road, Room 208 
Albany, New York 12233-7010 

Dear Ms. Struble/Mr. Quinn: 

Pnon(I II 

ENE.RA\.. SE:1:WIOES AOM1NISTRA1'fON 

In response to your letter dated May 28, 1999, and 
May 24, 1999 regar ding your concer ns about leasing of the 
North Depot Area, we have reviewed all available data and 
are convinced there is no cause for concern. We will 
forward to you the Quality Control and Quality Assurance 
reports from the Laboratory; the Lab Standard Operating 
Procedures; Laboratory Validating criteria whicn comes from 
the Generic Work Plan; and a proposed resampling plan which 
will provide rationale for the new sampling. 

We have reinterviewed all available sources and 
reaffirmed the original EBS findings - no issues of concern. 
Seneca Army Depot used to be a nuclear capable depot and did 
have an Alpha team prepared to respond to a ~uclear accident 
anywhere in the country. That team trained at various sites 
in and around the installation. We did confirm that they 
might have trained on the ball field on more than one 
occasion, although our research indicates this was not 
common place. Radioactive check sources were used to 
calibrate the radiac equipment used by the Alpha team. 
These check sources were in sealed packages, licensed by the 
Nuclear Regulatory commission and controlled 
administratively by the Army. All check sources were 
properly accounted for and turned in to other Army 
installations at the end of their use - no check sources 
were lost or stolen. , Additionally, even though the Alpha 
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team used radium dials at a few very specific locations, all 
training of this type was conducted within the. confines of 
the triple fenced area - outside the proposed lease area. 
Again, the routine training conducted by the Alpha team did 
not use radium dials, the check sources were not used in the 
ball field as simulators, and all check sources were 
properly turned in and accounted for. Seneca's Alpha team 
trained as all national emergency response teams did at the 
time. 

In your letter you criticized the Environmental 
Baseline study as not identifying some other use of the ball 
field such as the Alpha team training. The EBS addressed 
the environmental condition of the property and identified 
where contamination might have been released. There was and 
still is no indication that there was any kind of release at 
the ball field, The EBS is still accurate. 

The locations where sampling results showed a positive 
result and are in question are inside the triple fence area, 
which is being investigated as part of SEAD 12 Operable 
Unit. Other locations that have questionable sample results 
are in restricted areas that the are not accessible to the 
lessee. 

If you have any questions, please contact Mr. Stephen 
Absolom, at (607) 869-1309. 

~~~ 
Donald C Olson 
LTC, U.S. Army 
commanding Officer 

TOTAL P . 02 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 2 

290 BROADWAY 
NEW YORK, NY 10007-1866 

EXPRESS MAIL 

Stephen M. Absolom 
BRAC Environmental Coordinator 
Directorate of Engineering and Housing 
Seneca Army Depot Activity (SEDA) 
Romulus, New York 14541-5001 

:Re: Finding of Suitability to Lease (FOSL) - North End Property 

This is regarding the baseball field at the North End Property. During our May 19, 1999 BCT 
meeting, the regulatory agencies were informed that background samples for SEAD-12 remedial 
investigations were collected at the baseball field. Unexpectedly, the results showed that 
plutonium was detected. During our May 20 telephone conversation, EPA requested copies of 
the sampie data. The Army's contractor is currently investigating the possibility oflaboratory 
error. If the plutonium result is confirmed, further investigation is expected of the Army. 

Also discussed during our May 19 meeting, is the possibility of historical uses of the baseball field 
that were not previously disclosed. SEDA's nuclear accident response team may have trained on 
the same baseball field using radioactive check sources or radium dials. This information was not 
included in the Environmental Baseline Survey or the FOSL for the North End Property. EPA 
requests SEDA perform a complete archive search to accurately determine if such alternate 
activities occurred at this baseball field and the frequency of such activities. 

For purposes of this FOSL and the upcoming lease, EPA recommends restricting access to the 
baseball field until the regulatory agencies are given the opportunity to review the information 
which has been requested of SEDA and results from any further investigation that may be dictated 
by confirmation of the plutonium result from the baseball field samples. The FOSL should discuss 
the potential hazardous substances, the cleanup and/or security measures that may be necessary to 
protect the institutional residents and employees from the hazards and who will be providing these 
measures before the institutional use can begin. 

1 

Internet Address (URL) • http://www.epa.gov 
Recycled/Recyclable • Printed with Vegetable 011 Based Inks on Recycled Paper (Minimum 25% Postconsumer} 



A facsimile ofthis letter will be sent to you today. If you have any questions, please call me at 
(21 2) 637-4322. 

Sincerely yours, 

/ t 

~ 
Carla M: Struble, P.E. 
Fede/I Facilities Section 

cc: J. Quinn, NYSDEC 
D. Geraghty, NYSDOH 
R. Scott, NYSDEC-Avon 

,:JJ/. Battaglia, USACE-NY 
G. Cooke, Seneca County IDA 
P. Jones, Seneca County IDA 
T. Grasek, SEDA 

2 
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New York State Department of Environmental Conservation 
Division of Environmental Remediation 
Bureau of Eastern Remedial Action, Room 242 
50 Wolf Road, Albany, New York 12233-7010 

..... 
~ 

Phone: {518) 457-4349 FAX: (518) 457-4198 John P. Cahill 
Commissioner 

May 24, 1999 ~A"' 

rn~\(~ 0 
Mr. Stephen Absolom 
Chief, Engineering and Environmental Division 
Seneca Anny Depot Activity (SEDA) 

(<.h~.ro ~ 

5786 State Route 96 
Romulus, NY 14541-5001 

Dear Mr. Absolom: 

Re: North End Ball Field 
Seneca Anny Depot, Site ID No. 850006 

In response to Base Conversion Team meeting discussions on May 19, 1999, the New 
York State Department of Environmental Conservation (NYSDEC) requests clarification on 
potential past uses of the ball field at the "North End" property. Please forward to the NYSDEC 
information on any known personnel training or equipment calibration exercises, if any, held on 
or around the ball field by the Army, with an emphasis on whether any activities here may have 
utilized material having the capacity to leave residual environmental contamination if 
mismanaged. 

Your timely reply would be greatly appreciated. If you have any comments or questions 
on this matter, please contact me by telephone at (518)457-3976 or by e-mail at 
jaquinn@gw.dec.state.ny.us. 

c: C. Struble 
D. Geraghty 
M. Peachey 
R. Scott 
K. Healy 

Sincerely, 

~ C --~--

James A. Quinn 
Bw-eau of Eastern Remedial Action 
Division of Environmental Remediation 

OPTIONAL FO~M 99 17•90) 

FAX TRANSMITTAL 

NSN 7540-01-317-7368 
5099->0l 

GENE Al-SERVICES AOMJNISTAATION 

. 



be: S. Ervolina 
M. Chen/File 
J. Quinn 
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SENECA ARMY DEPOT 

ACTIVITY 

BLDG 123 
ROMULUS,N.Y. 

14541 

ENGINEERING/ENVIRONMENTAL DIVISION 
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DATA QUALIF.IERS 

EPA - def'med quaJific.u"S for Organic Allalyses are as follows: 

B - This flag is use.cl when me analyte is found in the assoeiawt blank as well ~ in the 
&ample. lt indicates Possible/probable blank contamination and warns the data user 

u, wee appropriate ~ion. 
C • This t'lag applies u, pesticide results \llhere the identification his been coo.firaaed by 

GC/MS. 
D • lbis flag identifies all compounds identified in an analysis at a secondary dilution 

factor. If a sample or emact i!l r1H1131.yzed at a higber dilution faaor, as in the ·E" 
flag above, the "DL ~ suff~ is appended to die sample number for the diluted sample, 
and all concemra&ioA values reported are flagged with the ''D" flag. 

E • Thia flag identifies compouuds whose concentrations excee.d the calibration range of 
the GC/MS instnamerit for that sp~ific analy5is. 

J • lndi~ an estimated value. This flag is used either when estimating a concenttation 
for tentatively identified oompounds where a 1:1 response is assumed, ot when me 
mass s_peQlral data identification criteria but the result is less man the sample 

L-

s-

U-
X-

Y-

quantitatian limit but great.or than zero. 
The malyte is a suspected laborarory contaminant. It's presence in the sample is 
unlikdy (applies to volatile and semi-volatile organic results). 

lb~ gompouad wu d~ed abo\le instrUment sa1:11ratian levels (applies to semi
volatlle organic results). 

Indicates compound was IDllyzed for but oot detetted. · 
The reported reslilt was derived from in.wu111ent tespome outside the calibration 
range (applies to pesticide/PCB results). 
The repotted result is below dle specified reporting limit (applies to pesticide/PCB 
resulrs), 

EPA - qmlifiers for inorganic analyses are as follows; 

B - ConcentratiOn qualifi~ whidl indicaiei that the reported value was obtained from a 
reading that ~ less than die Conuact Required Det.edion Limit (CROL) but grcaier tbc 
or equal to the IDStrument• Detediou Limit (IDL). 

U - The analyre was analyzed for but not detec:ted. 

K';\'IOIE.CA~ 
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coreLab Sample ID # 976283•1 
SDG: 976293 
LOCID: S812-11 
SAMP ID: 12S42 
QC CODE: SA 
SAMP. OETH TOP: 0 
SAMP. OEPTH BOT: 0.2 
MATRIX: SOIL 
DATE: 18-Nov-1!7 

PARAMETER UNIT VALUE Q 

Bismuth-214 pCl/g 1.2 UJ 
Cobalt-57 pCirg .1 U 
Coball-60 pCilg .SU 
Ceslum-137 pCflg .6 
Trilluni pCilg .1 UJ 
Lead-210 pCl/g 42.2 U 
lead-211 pC't/g 3.9 
Lead-214 pCifg (.2 

P lutonium•23 91240 pCl/g .3 UJ 
Radlum-223 pCl/g .3 U 
Radium-226 pCi/g 1.2 UJ 
Thorium-227 pCi/g .5 U 
lhorlum-230 pCilg 1.1 UJ 
Thorlum-232 pCifg .6 
Uranium-233/234 pCilg .8 UJ 
Usanium-235 pCl/g A UJ 
Uranlum-238 pCl/g .I! J 
Radium-228 pCi/g 1.7 J 
Promethium 147 pCi/9 16.2 U 
Moisture(@ 104 deg. C) %byWl 30.3 

J - Es\imated 
(1) Sampte data not validated. 
(2) Plulonlum data only validated for this sample. 

h:\eng\sene-ca\S12rl\corerad\Radcncrn.xts 

Samp(e& Collected in Ballfield Area 
SEAD-12 

876293-11 976293-7 976273-1 
976293 976293 976293 

SS12-12 SS12-14 S812·2 
12544 12!541 12535 

SA SA SA 
0 0 0 ,. 

0.2 0.2 0,2 

SOIL SOIL SOIL 
tB-Nov-97 18-Nov-97 17-Nov-97 

VALUEQ VALUEQ VALUE Q 

1.4 J 1.5 UJ 1,7 J 
.1 U .1 U .1 U 
.3U .3 U .3 U 
.9 U .3 U .2U 
.1 UJ .1 UJ .a J 

-4.8 U 3,7 5.U 
.9U 3.5 U 8.3 U 

2.2 1.5 2.5 
AUJ .3 UJ .2 UJ 
.4 U .5 U .5U 

1.4 J 1.5 UJ 1.7 J 
.5 U .6 UJ .2 U 

1.3 UJ .8 UJ 1.6 J 
,9 .5 J .5 

1.1 ,7 J 1.9 J 
.2 .◄ J .3 J 
,7 U 1.2 J 1.4 J 

1.9 J 2.3 J 2.1 J 
17.8 9,S UJ 12.8 
35.8 26.2 22.4 

976273-13 978273-12 
976293 976293 
SS11-9. ss12-10 

12548 12545 
SA SA 

0 0 
0,2 0,2 

SOIL SOll 
16-Nov-97 18-Nov-97 

VALUE a VAlUEQ 

2.5 UJ 1.4 UJ 
.1 U .1 U 
.-4 u .2 U 

1.1 U ,7 
9,6 J .1 UJ 

8.3 U 23.6 U 
21.5 U 1.3 U 
2.2 2. 

.2 U .2 U 
,4 U .4 U 

2.5 UJ f..4 UJ 
.7 U ,3 U 

1.5 UJ 1,7 J 
1. 1.5 
.9 1.1 
.2 .2 
1. 1. 

2.3 UJ 1.6 J 
11,5 U 7.8 U 
32.7 38.2 

976273-9 
976293 

SS12-13 
12212 

OU 
0 

0.2 ' 
SOIL 

18-Nov-97 

VALUE Q 

1.3 J 
.1 U 
.3 U 
.s J 

60.4 J 
21.7 U 

1.2 U 
1.9 

.3 UJ 

.4U 
1.3 J 

.3 U 
1. UJ 
.9 J 
.7 
.1 
.7 

1,4 J 
10.5 U 
29.a 

5/25(99 
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Core lab Sample ID# 978273•10 
SDG: 976293 
LOC IC: SS12·13 
SAMPID: 12543 
QC CODE: SA 
SAMP, OETH TOP: 0 
SAMP. DEPTH BOT: 0.2 
MATRIX: SOIL 
DATE: 18-Nov-97 

PARAMETER UNIT VALUE Q 
Bismulh·:214 pCifg 1.6 UJ 
Coball-57 pCl/g .1 U 
Coball-60 pCltg .4U 
Cesium-137 pc;19 .6 UJ 
Tl'itium pCilg .1 UJ 
Lead-210 pCifg 4.3 U 
Lead-211 pCi/g 10. U 
Lead-214 pClfg 2. 
PMonium-239/240 pCJfg .2 U 
Radium-223 pCllg .5 U 
Radlum•226 pCilg 1.6 lJJ 
Thorium-227 pCl/g . 1 U 
Thorium-230 pCifg 1.4 UJ 
Thoriutn-232 pCifg 1.7 J 
Uranlum-233/2311 pCl/g .9 
Uranluin-235 pClfg ., 
Uranium-238 pCl/g .7 
Radlum-228 pCi/g 1.7 J 
Promelhil.lm 147 pCl/g 7.7 U 
Moisture(@ 104 d99. C) %byWt 27.2 

J - Estimated 
(1) Sample data nol valldated. 
(2) Plulonlum data only valicf ated for thi 

h :~eng\seneca\s12 rl\001erad\R ad0t\cm.xls 

Samplea Collected in BalUiold Area 
SEAD·12 

986113 986113 988113 
MW12·6 MW12-6 MW12-8 

123190(1) 123191(1) 123192(2) 
SA SA SA 

0 4 6 
0_2 6 8 

SOIL SOIL SOIL 
30-Oct-98 30-Oci•98 30-0ct-98 

VALUE Q VALUE Q VALUEQ 

1.7 1.2 1.4 
.1 U .1 .1 
.1 .2 -1 
.6 .3 .4 

14,2 .1 U .1 U 
4 .3 1.5 U 2.6 
1.8 U 10. 1.5 U 
1.3 1.5 1.2 

,2 U .2 U .1 U 
.4 U .4 U .3 U 

1.7 1.2 1.4 
C.N. C.N. C.N . 

1. .5 .2 
1.1 .5 .7 

1. .6 .5 
.1 .1 .1 

1.2 .8 .4 
1.2 1.5 1.5 

24.7 10.5 10.4 

5/25Jll9 
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Memo to Carla, 

In response to your letter dated 28 May 1999, regarding the leasing of the No1ih Depot 
Area, The Army is will be forwarding to you the Quality control and Quality Assurance 
rep01is from the Laboratory, The Lab Standard Operating Procedures, Laboratory 
Validating criteria which comes from the Generic Work Plan and a proposed resampling 
plan which will provide rational for the new sampling. 

We have also gone back and interviewed and reaffirmed the original EBS findings. 
Seneca Army depot has been a nuclear capable Depot and had an Alpha team prepared to 
respond to a nuclear accident anywhere in the country. The Alpha team trained at various 
sites in and around the installation. They may have trained on the Ball Field on more 
than one occasion although the research indicated this was not c01mnon place. The ball 
field may have been used as a staging area has well. Check Sources are used to calibrate 
the radiac equipment used by the Alpha team. These check sources are in sealed 
packages, licensed by the Nuclear Regulatory commission and controlled 
administratively by the Army. No interviewee recalls any check source being lost or 
stolen. Radium dials were used at very specific Alpha team testing requirements. This 
testing was done inside the Special weapons Storage site. Again the routine training done 
by the Alpha team did not use radium dials and check sources were not used in the field 
as simulators. Seneca's Alpha team trained as all national emergency response teams do. 

In your letter you criticized the Environmental Baseline Study as not showing that there 
was some other use of the ball field such as the Alpha team training. The EBS address' 
the enviromnental condition of the prope1iy and where contamination might have been 
released. There was and still is no indication that there was any kind of release at the ball 
field. The EBS is still believed to be accurate. 

If you have any questions, please contact Mr. Stephen Absolom, at . . ... 



Memo to Jim Quinn, 

In response to your letter dated 24 May 1999, regarding training activities that may have 
occurred at the ball field and other locations, further and confirmatory discussions with 
various persom1el including retirees has been done. 

At least one Alpha team training exercise had occurred at the ball field. This area was 
not a normal training location. The Alpha team was Seneca's nuclear capable response 
team. As part of the nation response team Seneca performed training as all agencies 
including the NYSDEC and NYSDOH re required to do as part of the certifications. As 
part of the training protocol, the radiac equipment used check sources to calibrate the 
instruments. The check sources are licensed and controlled commodities that were not 
used in the field for training purposes. None of the interviewees had any knowledge of 
any check sources being lost or stolen. Also discussed was the use of radium dials 
during training exercises. The only time any dials were used was during specific 
exercises that were performed inside the Special Weapons Storage site. This was not a 
common action for routine training exercises. 

The review we have performed confirms that there is no indication that any material used 
in training in and around the ball field had any potential to leave residual contamination 
by being mismanaged. If you have any questions please contact SMA .... 

CF 
CARLA 
TomE 
TomB 
Pat Jones 
John Cleary 
Dan Gerhaty 



DSW PROCEDURE 
NO. 73 

DIRECTORATE OF SPECIAL WEAPONS 
SENECA ARMY DEPOT 

ROMULUS, NEW YORK 14541- 5001 

ALPHA TEAM 

1. PURPOSE: To establish procedures to: 

17 January 1990 

a . Outline the controls and procedures for the detection of and 
minimizing the possible hazardous effects of radioactive contamination 
resulting from a nuclear/ radiological accident / incident. 

b. Establish minimal procedures for service response and initial 
entry response after duty hours. 

c . Delineate areas of responsibility in conjunction with Alpha Team 
Operations to include salvage appraisal ( Appendix C) operations. 

2. RESPONSIBILITIES: a . TEAM CHIEF will: 

( 1) Be listed on Alpha Monitoring Team Roster. 

( 2) Ensure that each team member is aware of their assigned duties 
and is properly trained. 

( 3) Appoint a Training Coordinator and Equipment Manager. 

( 4) Inform the OSC/ NAICO as to the nature of the hazard upon arrival 
at the accident site and assist in controlling the spread of contamination. 

(5 ) Throughly brief all team members as to the circumstances 
surrounding the accident or incident. 

( 6) Assure each team member is trained to perform as~igned duties as 
well as the duties of other Alpha Team Operations. 

b. Air sampler team will be as listed on Alpha Team Assignment 
Sheet. 

c. Supervisor of the Contamination Control Station ( CCS ) and the 
ground monitor crews will be as listed on the Alpha Team Assignment Roster. 

d. The Calibration Section, Maintenance Division, will oversee the 
maintenance / calibration of team instruments . A sign out / sign in register will 
be maintained to assure positive accountability of all radioactive check 
sources. 

e . Supervisor, Support Section, Maintenance Division, will provide 
supply support as requi~ed. 

f. The plotting/ recording team will assure that all data is passed to 
the EOC as soon as possibie over the GRID network in a format agreed upon by 
all GRID users . 

This procedure supersedes DSW Procedure No. 73, 18 July 1989 



DSW PROCEDURE 
NO . 73 17 January 1990 

g. Training records will be maintained by the assigned Alpha Team 
Training Coordinator. 

h. Team equipment will be maintained and accounted for by the 
Alpha Team Equipment Manager . 

i . The salvage appraisal team chiefs will train and maintain a ten 
(10) person team to accomplish efforts required by Appendix C. 

j . When Alpha Team members report to Bldg 806, they will load 
vehicles, start the background Staplex and load the boundary Staplex vehicle 
which is the number one priority. If additional vehicles are required, 
supervisors present will notify NAICO. 

(1) Pre-operational checks of all radiac instruments will be 
accomplished prior to loading (see Appendix A and B). 

(2) To assure proper operation of radiac instruments in use, a 
periodic operational check will be accomplished utilizing the check source. 
This periodic operational check will be accomplished every hour or after a 0 
(zero) reading has been obtained on an instrument. 

(3) Team leaders and supervisors will assure that the above checks 
are accomp.lished. 

k . Supervisors present will assume control of the Alpha Team and 
assure that the above actions are accomplished quickly. 

3. CAPABILITIES: a. Depart a local assembly area prepared to begin assigned 
tasks within one (1) hour after notification during normal duty hours. This 
requirement will be met with a minimum of a leader and five (5) team members. 

b . Perform alpha and beta-gamma radiation monitoring and surveys; 
both ground and air. 

c . Perform limited personnel decontamination, as required. 

d. Perform Initial Entry and monitoring in the event that an EOD team 
has not arrived at the scene and conditions are such that an immediate 
analysis of the situation is required. Situation analysis will be 
accomplished by the NAICO/OSC and direction will be given to the Alpha Team 
Chief. 

e . Advise on the utilization of other emergency response teams and 
locations of control points and command posts. 

f. Collect water samples for analysis by the RADCON Team as deemed 
necessary. 

4. PROCEDURES: a. Air Sample Team will: 

2 
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NOTE 

BOUNDARY STAPLEXES ARE THE NUMBER ONE PRIORITY . 

17 January 1990 

(1) Set up two staplexes at the downwind depot boundary. The 
staplexes will be at least 50 feet and up to 1500 feet apart . The team will 
not leave the depot unless specific permission is given by the NAICO, Deputy 
NAICO or Alpha Team Chief . Unless it is geographically impractical, this team 
will also operate the downwind staplex based on wind speed, IAW TC 3-15. 
Locations of all staplexes will be as directed by the Alpha Team Chief or the 
Operations Officer. 

(2) Hot Line (CCS) personnel will take the background sample and 
operate the air samplers at the CCS. 

(3) The initial CCS background staplex reading will be · taken by an 
Alpha Team Member who accompanies the EOD unit. 

(a) A ten minute reading will be taken . The results will be radioed 
back to the plotters (517). 

(b) The next reading will be for 30 minutes or until 1000 cubic feet 
of air is passed thru the staplex. The results of this reading will be 
transmitted to the plotters (517) to determine if the selected CCS is in a 
clean area . 

b . Initial Entry: Required only if EOD cannot respond and a 
situation analysis is required, para 3d. 

(1) The Initial Entry Team will consist of two individuals equipped 
with a vehicle, a BARK and a alpha measuring instrument, a beta- gamma 
instrument and a camera . 

(2) The team will be aware of the following safety precautions: 

(a) The area of the accident is extremely hazardous. All forms of 
radioactivity may be present as well as chunks of explosives. Great care must 
be taken when near the accident site. 

(b) Do not step or drive on anything suspicious . 

(c) Make NO RADIO TRANSMISSIONS after departing the CCS until you 
arrive back at the CCS. 

(d) Close all windows and vents. Turn off heater/defroster. 

(3) The team will approach the accident site in a sealed vehicle. 
The team will not exceed !Om/rad (.01 cGy) when approaching the accident site 
unless previously directed . At first sign of debris in the road , the team 
will leave the vehicle and proceed on foot . 

(4) The following information will be obtained dur ing Initial Ent r y: 

3 
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(a) Note physical characteristics and condition of the item/items. 

(b) Note condition of the immediate area. 

(c) Take photographs of the item . Attempt to include a comparative 
object for scale. 

(d) Obtain radiac meter readings during the initial entry. 

(e) If any accident victims are present, attempt to rescue them. 

(5) After gathering all necessary data, the Initial Entry team will 
proceed back to the CCS. After processing thru the CCS, they will immediately 
brief the Alpha Team Chief. 

(a) Initial entry duties required after duty hours will be on a rapid 
round-up basis. Personnel will assemble at Bldg 806, or other designated 
area, and be dressed out ready to respond within one (1) hour of notification. 
The responding team chief will, upon arrival, establish radio contact and 
obtain as much information as possible, coordination will be made with the 
NAICO as to the proper response. 

(6) The rapid round-up roster will be initiated. As team members 
arrive, primary functions will be to establish boundary staplexes and if time 
allows, a hot line (CCS) . If EOD has a line establish, assist their CCS 
personnel until the remainder of the Alpha Team arrives. 

c. Ground Monitoring: 

(1) The ground monitoring segment will be divided into two teams, 
team 511 and 512, equipped with vehicles, alpha monitoring instruments and 
beta-gamma monitoring instruments. In addition, one team will be equipped 
with a staplex, generator, gasoline and associated equipment. 

(2) Area monitoring within the 610 meter (or EOD assigned) exclusion 
area of the accident site will be done only after the EOD team has completed 
render safe procedures. 

(3) The teams will proceed to the CCS where they will be processed 
thru. The Alpha Team Chief may direct entry elsewhere on the perimeter. In 
this instance, team 511 or 512 respectively will log personnel data with the 
CCS. They can then proceed to the prearranged entry point. The team leader 
will check-out each team member to assure each member, including oneself, is 
properly dressed-out. Once this has been accomplished, they will radio the CCS 
with time of entry. Exit will be through the CCS. 

(4) Teams will carry maps of the ~rea and to the best of their 
ability mark the map with the location of each marker and contamination noted. 

(a) A rough point survey will be conducted with a Fidler probe and a 
beta- gamma instrument. Each team will monito= in until three times background 
is noted. They will exit back to their start point and go to their next 
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radial monitor into three times background and then back out to their start 
point . 

(b) Team 511 will do the downwind radial and mark three times 
background . They will start 90 degree radial counterclockwise from the 
downwind radial. 

(c) Team 512 will monitor the other two radials of the rough point 
survey. They will start 90 degrees clockwise from Team 511 and proceed, if 
possible, in a clockwise direction. 

(5) After conclusion of the rough point survey, all teams will leave 
the area. Evaluation of the rough survey will be made by the NAICO and Alpha 
Team Chief, the advanced party of the RADCON Team should be present and 
available for counsel. Re-entry by the Alpha Team will only be necessary if 
required by the NAICO/OSC or RADCON Rep to obtain more data . 

( 6) If re-entry is required for a more detailed survey and RADCON 
team has not arrived: 

NOTE 

THE FOLLOWING PROCEDURES WILL ONLY BE USED IF 
DEEMED NECESSARY BY THE NAICO, DEPUTY NAICO, 
SAFETY (RPO) AND ALPHA TEAM IN THE ABSENCE OF 

THE RADCON TEAM. 

(a) Teams 511 and 512 will monitor in together until they locate the 
three times background marker on the upwind radial. Both teams will then · 
monitor in to the 1000mg 239Pu/m2 or 10 mrad/hr point on the upwind radial. 

(b) Team 512 will then, using the isocon method as described in TC 
3-15, monitor clockwise until they reach the downwind marker of team 511 or 
intercept team 511. 

(c) Team 511 will then, using the isocon method as above, monitor 
counterclockwise until they reach the downwind marker of team 512 or intercept 
team 512. 

(d) Both teams will then back out on the downwind radial and return 
to the CCS by the most expeditious route available, that stays clear of the 
contaminated area. 

(e) The contaminated area will be define by the 1000mg 239Pu/m2 
perimeter unless the 10 mrad/hr (.01 cGy/h) beta-gamma contour line extends 
out farther from the accident site. To accomplish this, both teams will lead 
with the gamma instrument at all times. 

(f) On the downwind leg, Team 511 will be required to emplace the 25 
meter staplex only if their survey takes them to the 25 meter mark. If 
operations are required in the accident area, team 511 will be responsible to 
place the 25 meter staplex in service. This staplex will be operated 
continuously while operation at the accident site are in progress . 

5 



DSW PROCEDURE 
NO. 73 17 January 1990 

Monitoring in solely to place the 25 meter staplex will not be authorized 
unless this point can be reached prior to the turnaround point of 1000mg 
239Pu/m2 or 10 mrad/hr. 

(7) Both teams will notify the plotters (517) when they have reached 
their predetermined three times background and 1000mg 239Pu/m2 or 10 mrad/hr 
points. 

d. Contamination Control Station: 

(1) The Contamination Control Station (CCS) is a facility or area 
designed to prevent the further spread of contamination. 

(2) All personnel and equipment entering or leaving the accident 
scene will be channeled thru the CCS. 

(3) The CCS will be set up as suggested in TC 3-15. If the situation 
is such, the CCS will be modified to suit the operational needs. 

(a) Initially the EOD CCS will be utilized for processing of material 
and equipment. The EOD CCS will be checked to assure it complies with TC 
3-15, if not, equipment will be added to assure compliance . 

(b) After EOD has declared the area safe, the alpha team may monitor 
in until contamination is noted which is above the established background. When 
this point is reached, the team will back off approximately 50 meters and 
established a new CCS. 

1 Care should be taken to assure compliance with TC 3-15 and that 
line of sight, if possible, can be maintained with the accident site . 

(4) All personnel entering the accident site will undergo inspection 
by CCS personnel or survey team leaders for proper taping of clothing and 
functioning equipment. In addition, the CCS recorder will obtain names, film 
badge numbers and time in and out of the area for each individual . 

(5) Processing personnel returning from the accident site. 

(a) Injured personnel will normally receive priority thru the CCS . It 
is not very probable that injured personnel will still be present, but if they 
are: 

1 Seriously injured personnel will be evacuated directly to the 
Health Clinic or a local hospital. 

2 Any injured personnel who remain to be processed thru the CCS will 
be handled in oue of two ways: 

a One, placed on litter on hot side of Ho t Line, monitored and any 
contamination pr esent will be contained by placing a blanket over the litter . 
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b Second, processed thru the CCS normally, if, in the opinion of the 
medics at the scene, this is possible. 

(b) Team members will be processed thru the CCS IAW TC 3-15. 

(6) All injured personnel who have been processed thru the CCS will 
report to the Health Clinic for further examination as soon as possible, 
escorts will be provided if required. 

(7) The CCS will b~ periodically checked, each hour as a minimum, for 
contamination during operations. If noted, decontamination will be initiated, 
if this cannot remove the contamination, a new area will be considered. 

e . Medical Facilities Monitoring Team: 

(1) Monitoring Team will report to the Medical Facility, garage area, 
with their protective clothing and instruments. Dress-out will be done upon 
arrival. 

(2) Team will assist medical staff and provide monitoring to confine 
contamination to smallest area possible. 

(3) Team will also provide monitoring for injured personnel before 
and after decontamination. 

(4) Maintain control of contaminated areas until arrival of RADCON or 
RAMT Team, and assist if required. 

(5) Team will utilize Appendix D for operation of the Medical 
Facility Decontamination Area. 

7 
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APPENDIX A 

LUDLUM MODEL 3 

Pre-Operating Procedures 

1. Check calibration label: 

a. Calibration is in date. 

17 January 1990 

b. Probe matches meter and that meter has a 90 day label. 

c. If labels are missing, calibration is out, or probe does not match 
meter, "Do not use the instrument". Set the instrument aside for calibration. 

2. Inspect cable for loose or damaged connectors and cuts or tears in the 
insulation sleeving . 

3. Inspect probe for damage to: 

a. Connector . 

b. Case. 

c. Probe face (cuts, punctures, tears). 

4. Insulation of Batteries: 

a. Slide, do not twist, the battery box button to the rear and swing 
the lid open. 

b. Install 2 each "D" size batteries matching batteries polarity 
marked on lid. (NOTE: Center post of battery is positive "+" .) 

c. Close battery lid 

s. Switch range selector switch to battery position . 

a. Meter should deflect to the "bat test" area . 

b, If not, double check battery polarity. 

c . If meter still fails to deflect to the "bat test" area, replace 
batteries with new batteries. 

d . If meter still does not deflect to the "bat test" area, reject 
meter for calibration/repair . 

e . Turn meter off . 

6. Connect cable to instrument then to probe . 
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7. Turn meter selector switch to the XlOO position and expose the meter to a 
known check source . 

8 . Turn audio switch to the "on" position. An audible click should result . 

9. Move selector switch thru the lower scales until a meter reading is 
indicated. 

a. If used as an alpha meter with alpha scintillator probe, read to 
scale to assure meter is operating properly on selected factor. 

b. If the meter is marked properly and is to be used for gamma 
detection, place the selector switch in the XlO position and record reading 
directly from the middle scale only (MR/HR). A reading of 1.0 on this scale 
will be the 10 MR/HR turn- around point. 

10 . Depress "RES" button to zero the meter. 

11. The instrument is ready for use. 

q 
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APPENDIX B 

LUDLUM MODEL 2220 WITH FIDLER PROBE 

Pre-Operating Procedures 

1. Check calibration label to assure: 

a. Calibration is in date. 

b. Probe is matched to meter. 

17 January 1990 

c. If label is missing, calibration is out, or probe does not match 
meter, "Do not use the instrument". Set instrument aside for calibration. 

2. Inspect cable for loose or damaged connectors, cuts or tears in the 
insulation sleeving. 

3. Installation of Batteries: 

CAUTION 

WHEN REMOVING/INSTALLING METER, ASSURE 
DAMAGE DOES NOT OCCUR TO SPEAKER CABLE. 

a. Unsnap latches and remove meter from case . 

b. Install four "D" size batteries. Batteries must be aligned as 
indicated on the battery holder . 

c. Place meter back into the case and close latches. 

4. Inspect fidler probe for obvious damage, housing, probe face, connector, 
etc. 

5. Connect cable to the probe then to the meter. 

6. Meter is now ready for standardization. 

STANDARDIZATION 

1. Turn range selector switch to the "LOG" position. The meter will peg and 
then return to approximately 50 on the top ratemeter scale. The LCD (Liquid 
Crystal Display) should come on . 

2. Press count button, the colons should disappear in a short time. 

3. Set window in/out to "in". 

4. Set count time to 0.1 minutes . 
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5. Remove two screws securing the plate next to the window/threshold/HV 
buttons. 

6. Depress the window button and adjust screw if needed to obtain a reading 
of 300 on the LCD. Release button. 

7. Depress threshold button and adjust screw if needed to obtain a reading of 
450 on the LCD. Release button. 

8 . Expose the fidler probe to an Am 241 source . Assure that the probe is 
located approximately 6 inches from the source. Depress HV button and adjust 
srew to obtain maximum needle deflection on meter. Release button. 

9. Install plate back over the screws and secure. The instrument is now ready 
for use . 

NOTE 

THE STANDARDIZATION LISTED ABOVE WILL ALLOW THE 
INSTRUMENT TO FUNCTION AS AN EXTREMELY QUICK 
ACTING DETECTION INSTRUMENT. METER DEFLECTIONS 
INDICATE DETECTION OF ACTIVITY BUT DOES NOT 
INDICATE INTENSITY OR DISCRL~INATE THE ENERGY. 
ONCE A DETECTION IS NOTED, INTENSITY CAN BE 
MEASURED BY USE OF A MODEL 3 WITH ITS ASSOCIATED 
PROBE. THE MODEL 2220 WITH FIDLER SHOULD BE 
USED JUST AS THE REPLACED PRJ.~-5 WITH FIDLER WAS 
USED FOR GROSS DETECTION. 

10. Turn range selector switch to XlK setting. Meter will peg and then return 
to a reading of approximately SO. Slowly rotate range selector switch from XlK 
SETTING TO XlOO, XlO TO Xl as required until a reading is obtained. 

11. The meter is ready for use . 
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APPENDIX C 

ORDNANCE SALVAGE APPRAISAL TEAM (OSAT) 

17 January 1990 

1. PURPOSE. To establish procedures to augment EOD, upon completion of their 
Render Safe Operations, in locating, identifying and removing classified/
unclassified materials from an accident/incident site. 

2. RESPONSIBILITIES. 

a. OSAT Team Chiefs will: 

(1) Be listed on the Alpha Team and Rapid Round- up Rosters. 

(2) Provide a training schedule to the Alpha Team Chief each FY NLT 
10 October. 

(3) Brief team members as to the extent of operations required after 
meeting with the EOD Officer and the Alpha Team Chief. 

(4) Establish a recall roster for respective teams and alternates. 

b. Support Branch, Maintenance Division, DSW will provide needed 
expendables and supplies as required to perform their assigned mission. 

c. Training records will be maintained by the assigned Alpha Team 
Training Officer. 

d. Vehicular support will be provided through Alpha Team assets. 

e. Alpha Team Chief will: 

(1) Provide radiac equipment as required . 

(2) Provide for control over the OSAT to assure proper utilization. 

CAPABILITIES. 

a. Depart local assembly area to begin assigned tasks in conjunction 
~ith Alpha Team after notification. This requirement will be met within the 
~2 quired time allocations specified in the basic procedure. A minimum of two 

=) Team Leaders, MOS 911A or 55G (E-7 or above) and ten (10) team members, 
"- ] , two (2) minimum grade of E-6, will respond. These personnel will be 

~lized in two separate teams to support necessary operations. 

b. Perform Alpha and Beta-Gamma radiation monitoring and surveys; 
:n ground and air as needed to perform their assigned salvage appraisal 
: [)ort. 

12 
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c . Perform limited decontamination as required only if the alpha team 
cannot provide support. 

d . Identify munition hazards and conduct component identification and 
evacuation as required . 

e. Be aware of the presence of other emergency response teams and the 
locations of control points and command posts. 

f. To be available to assist in Alpha Team operations as directed by 
the Alpha Team Chief. This requirement will be on a limited basis consistent 
level of training and operational needs. 

4. PROCEDURES. 

a. Salvage Appraisal Teams will proceed downwind along with EOD 
personnel after render safe operations have been completed . Identify and mark 
hazards and components for evacuation. 

b. The on scene EOD Officer will brief the Alpha Team Chief and the 
Salvage Teams Chiafs as to the extent of assistance required. Three (3) main 
tasks could be needed: 

(1) Search and find any major items that could be located some 
distance from the accident site . 

(2) Locate and evacuate classified materials . 

(3) Locate and evacuate any remaining weapon materials. 

c . Monitoring and Survey procedures as required by Alpha Team Chiaf. 

d. Radio communications equipment will be provided by the alpha team. 
Procedures and NET call signs will be provided by the Alpha Team Chief. 
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APPENDIX D 

ALPHA MONITORING TEAM - MEDICAL FACILITY 

17 January 1990 

1. PURPOSE. a. The primary purpose of the Medical Clinic Alpha Team is to 
detect, decontaminate and prevent the further spread of contamination. The 
facility, although unique in construction, shall be used for this purpose and 
will be operated as close as possible to established hotline procedures in 
TC 3-15. After life saving and medical steps have been taken by qualified 
medical personnel, monitoring/decontamination is the next in importance. 

b. The decontamination of personnel at the Medical Facility (Health 
Clinic) in the event of a Nuclear or Radiological Accident/Incident (A/I). 

c. Outline the details to facilitate control and prevent the 
unnecessary spreading of radioactive contamination. 

2. RESPONSIBILITIES. a. Alpha Team Chief will: 

(1) Assure that sufficient numbers of trained personnel are assigned 
to the south side team. 

(2) In conjunction with the south side leader, inspect the equipment 
and facilities to assure full readiness. 

(3) Review procedures to assure full compliance with pertinent 
regulations and manuals. 

b. Team Leader (South Depot Alpha Team) will: 

(1) Assure personnel protective equipment and supplies are maintained 
in a ready status . 

(2) Coordinate efforts during NAIC exercises. 

(3) Update or make recommendations for changing this appendix as 
necessary to conform to current objectives. 

(4) Assist at other locations of the Depot if and when called upon. 

c. Team Members will: 

(1) Perform duties as outlined in this Appendix under the direction 
Jf the Alpha Team Chief and/or Team Leader. 

(2) Maintain personal protective equipment in a ready status, perform 
weekly/monthly maintenance checks on radiac equipment and dosimeters as 
scheduled by the Team Chief and keep him/her informed of status of equipment 
or any problems which may affect individual performance . Finally, make 
cecommendations for improving current Alpha Team operations and procedures at 
~he Health Clinic . 

(3) Assist at other locations of the Depot if and when called upon. 
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3. On-Site Preparation (Medical Facility). Members will: 
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a. Report immediately to the facility upon notification from DSW 
Office or from other team members. 

b. Sign in and dress out (see Tab A). 

c. Inspect monitoring equipment for proper operation. Notify Alpha 
Team Leader if equipment malfunctions. Leader will cal; for replacements. 

d. Cover CRA floor with kraft paper. 

e. Place Staplex Air Sampler into operation, downwind of clinic 
garage. 

f. Establish boundaries with engineering tape, caution signs 
(Radiation Placards) and poles as required. 

g. Place Monitoring Instruments as follows: 

(1) CRA - lea alpha, lea gamma. 

(2) DC - 2ea alpha (1 - backup). 

(3) Health Clinic - lea alpha, lea gamma. 

4. SPECIFIC DUTIES. a. Team Leader will: 

(1) Brief all response personnel regarding the nature of the 
Accident/Incident and assign duties to accomplish objectives. All activities 
will be coordinated with the ~core Health Clinic to assure life saving 
measures are taken. 

( 2 ) Assure operations within the Decontamination Chamber, CRA and 
Health Clinic are operating properly. 

(3) Provide status reports to Alpha Team Chief/or EOC, as necessary, 
in regard to casualties/personnel being processed thru CRA and DC, and 
periodically relay staplex reading results. 

(4) Request additional personnel/equipment whenever situation 
warrants same. 

(5) Assure all persons are monitored and proven clean prior to leaving 
areas of suspected contamination. 

b. Person Operating Within Contamination Reduction Area will: 

(1) After initial monitoring to ascertain contamination levels, 
instruct all personnel entering the CRA to remove and deposit outer clothing 
into containers provided (i .e., jackets, hats, gloves, coveralls, boots, etc). 
NOTE: Clothing to be bagged and monitored at a later time. Disposition will be 
made at a later time . 
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(2) Instruct personnel in possession of weapons to clear same and 
place in area provided. Individual may keep weapon if they so desire provided 
the weapon is not contaminated. Radios and other instruments will also be 
placed within this area. 

NOTE: Casualties who are stable but due to extent of injuries are confined to 
litters (stretchers) will be processed, if possible, after all ambulatory 
persons have been processed. 

(3) Record individuals name and SSN, instruct person to deposit 
personal items into plastic bag provided, i.e., watches, wallet, jewelry, 
etc. NOTE: Priority of persons processed will be at the discretion of the 
medical support personnel in the CRA. 

(4) Notify Alpha Team Members located within OeCon-Chamber, gender of 
person entering Oecon Chamber and instruct person to remove all clothing 
except for skivvies (underwear) and place into container provided. 

(5) Instruct individual to proceed into next chamber, remove all 
clothing and prepare for monitoring. 

(6) Repeat steps for remainder of casualties, support personnel and 
Alpha Team Members. 

NOTE 1: lea gamma instrument operational and placed on table within CRA for 
detection of presence of gamma emitters within surrounding area 
(monitor occasionally). 

NOTE 2: lea alpha instrument operational and used to determine the presence 
of or level of alpha contamination an Alpha Team Member's hands or 
within processing area. 

NOTE: 

c. Persons Operating Within the Decontamination Chamber will: 

Gender match required at this point. Person not required can perform 
other duties as assigned, i.e., staplex (but must stay in a clean 
area). 

(1) Monitor persons thoroughly: 

(a) Persons who are monitored and found clean may bypass shower, 
dress and proceed to front entrance of Health Clinic after nose swipe has been 
taken (call for escort if required). 

(b) If contamination is detected, instruct person to take soap and 
shower denoting areas that are known to be contaminated (i.e . , hair and lower 
right leg, for instance). 

(2) Instruct person to dry thoroughly and stand for monitoring: 
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(a) If not contaminated, instruct person to dress and proceed to 
Clinic. 

(b) If contaminated, instruct person to return to shower. (Repeat 
steps as necessary) . 

(3) Maintain vigilance over all casualties and call for emergency 
medical assistance if required. 

d. Person Operating Within Health Clinic will: 

(1) Provides assistance to medical staff by performing monitoring 
procedures of personnel, equipment and surrounding area. 

(2) Reports meter readings (contamination levels) to medical staff 
personnel at their request. NOTE: Life support takes precedence over Alpha 
monitoring. 

(3) Assist medical staff with other duties requested. 

(4) Assists team leader when requested, monitoring aside and outside 
Health Clinic. 

S. Emergency/Critical Casualty Cases. a. Individuals who have been 
determined to be in a critical/unstable condition by a medical technician at 
the arrival site and whose condition warrants immediate medical attention will 
be taken directly into the Health Clinic Emergency Room. 

b. Medical Staff personnel will stabilize casualities after which 
monitoring for radioactive contamination will be performed under the direction 
of the Emergency Room person in charge. 

c. In cases where casualty must be taken immediately to Geneva 
General Hospital for treatment and there remains significant radioactive 
contamination levels, the subject casualities will be wrapped/covered with 
sheets/blankets or placed in a body bag, in order to contain contaminants 
during transport. 

d. Geneva General Hospital will be informed of the incoming 
casualities and of the existing degree of radioactive contamination. 

6. Additional Notes: a. All personnel who process through Contamination 
Reduction Area and Decontamination Chamber will be decontaminated to the 
lowest level possible, unless: 

(1) Individuals begin to show signs of physical or emotional 
conditions which could lead to shock, severe bleeding or imconsciousness and 
where medical attention becomes vital . 

(2) Medical authority directs otherwise. 
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b. Permissible contamination levels will be determined on site by 
Department and Agency level personnel (e.g., DOE, DNA, DA) after consideration 
of current established permissible levels, radiological threat, site 
characteristics and other considerations. 

c . Monitoring of personnel, material and terrain for attainment of 
permissible levels will be under the direct supervision of the highest alpha 
team leader present. 

d. Upon completion, the areas surrounding the Health Clinic will 
require monitoring and decontamination. Consideration will be given to surface 
type and condition, i.e., concrete, soil, plywood, smooth (wet or dry) . 

e. Prior to starting operations, the team chief will physically check 
valve indicators to waste holding tank drain located on west side of the Decon 
facility . When valve indicator is perpendicular to pipe, it is in the closed 
position. Both valves MUST be closed. 
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ITEJ.'1 

1. Gamma instruments 

2. Alpha instruments 

3. Sta pl exes 
( Extra Filters) 

4. Chairs 

5. Receptacles (plastic) 
Waste 
Clothing 
Linen 

6. Bags, plastic 
large, waste 
Medium 

7. Kraft Paper 

8. Tables, folding 

9. Linens 
Towels, bath 
Wash Cloths 
Blankets 

TAB A 

EQUIPMENT AND SUPPLIES 

QTY LOCATION 

As Health Clinic Garage 
Req 

As Health Clinic Garage 
Req 

As Health Clinic Garage 
Req 

3 Health Clinic Garage 

3 Health Clinic Garage 
7 
2 

1 Storage Cabinets 
(box ea) 

1 ( roll ) Storage Cabinets 

2 

Min Storage Cabinets 
6 ea 

10. Soap - flakes / bars 1 Box ea Storage Cabinet 

12. 

13. 

14. 

Clothing 
Booties 
Coveralls, outside 
boots, head covers 

Tape, Masking 

Cotton Swabs 

Lockers 

3 

3 

(Min) 
6 pr . 
6 sets 

(roll ) 

(Pkgs) 

9 

Storage Cabinet 

Storage Cabinet 

Storage cabinet 

Health Clinic Garage 

17 January 1990 

REMARKS 

Measures low gamma-
Detects Beta 

Measures Alpha, 
200,000 CPM Max. 

Place in receptacles 
and use for air 
sampler date 

Outline steps 
throughout CRA. 

Use in Decon 
Chamber . 

Use in Decou 
Chamber. 

For Team members 
clothing and 
personal equipment. 



DSW PROCEDURE 
NO. 73 

15 . Storage Cabinets 2 

16. Drinking Water 2 
Containers, Large 

(for wash- down purpose) 

Health Clinic Garage 

17 January 1990 

1 - Linens 
1 - DeCon Suits, 
Blankets, Towels, 
etc. 

Storage Cabinets - Garage 



DSW PROCEDURE 
NO. 73 

POSITION 

Team Leader 

CRA Operator 

DC Operator ill 

DC Operator 112 

HC Operator 

NAME 

17 January 1990 

TABB 

SIGN IN / DOSL~ETER RECORD 

Arrival 
Time 

Pocket Dosimeter Readings 
IM9E-MR IM14 7 RADS 
Initial-Final Initial-Final 

0 



MEMORANDUM 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
OFFICE OF RADIATION AND INDOOR AIR 

National Air and Radiation Environmental Laboratory 
540 South Morris Avenue, Montgomery, AL 36115-2601 

{334) 270-3400 

• 
January 7, 2000 

SUBJECT: Radiochemical Results for 
Seneca Army Depot Samples 

FROM: John Griggs, Chief~ ~ ' 
Monitoring and An~ytic;l Services Branch 

TO: Eric Simpson, Coordin~tor 
Radiation Monitoring and Analytical Programs 
Region 2 

Attached is a data package for gamma analysis of soil samples collected from.the Seneca 
Army Depot site in Romulus, NY. The samples constitute NAREL batch number 9900096. The 
results of further analyses will be sent as they are completed. 

Radiochemical analyses usually require the subtrac tion of an instrument backg round 
measurement from a gross sample measurement. Both values are positive, but when the sample 
activity is low, random variations in the two measurements can cause the gross value to be less 
than the background, resulting in a measured activity less than zero. Although negative activit ies 
have no physical significance, they do have statistical significance, as for example in the 
evaluation of trends or the comparison of two gr-oups of samples. 

For all analyses except gamma spectroscopy, it is the poHcy of NAREL to report results 
as generated, whether positive, negative, or zero, together with the 2-sigma measurement 
uncertainty and a sample-specific estimate of the minimum detectable concentration (MDC). 
The activi ty, uncertainty, and MDC are given in the same units, The activity and 2-sigma 
uncertainty for a radionuclide measured by gamma spectroscopy are reported only if the nuclide 
is detected; so, the results of gamma analyses are never zero or negative. Nuclides that are not 
detected do not appear in the report, with the ex.ception of Ba- 140, Cs~ 137, I· 131, K~40i Ra•226, 
and Ra•228. If one of these six nuclides is undetected, NAREL reports it as "Not Detected,'1 or 
"ND," and provides a sample-specific estimate of the MDC. 

l"~rntl Address (URL) • http://www.epa.gov 
R.cyclad/R.cyclabl• • Prtnled w111\ \ltl;)ett!Dlil 0 11 Bated lrlkll on R&cycied Paper (Minimum 25% Postconsumer) 



Specific information concerning all aspects of the radiological analysis of the samples is 
contained in the batch case narrative of the data package. If you have any questions concerning 
the analytical results, please contact me at (334)270-3450. 

Attachments 

cc: Paul Giardina, Region 2, w/o attachments 
Mary Clark, (660 lJ), w/o attachments 
Ed Sensintaffar, NAREL 



CERTIFICATION 

I certify that this data report complies with the terms and conditions of the Quality Assurance Project Plan, except as 
noted above. Release of the data contained in this report has been authorized by the Chief of the Monitoring and 
Analytical Services Branch and the NAREL Quality Assurance Coordinator, or their designees, as verified by the 
following signatures. · 

Date 
_uality Assurance Coordinator 



GENERAL INFORMATION (CONTINUED) 

GAMMA ANALYSIS 

The reporting fonnat lists the gamma emitters in alphabetical order. The activity and 2-sigma uncertainty for 
radionuclides measured by gamma spectroscopy are reported only if the nuclide is detected. Nuclides that are not 
detected do not appear in the report, with the exception of Ba- 140, Co-60, Cs- 137, 1-13 I, K-40, Ra-226 and Ra-228. 
If one of these seven nuclides is undetected, NAREL reports it as "Not Detected" or "ND", and provides a sample
specific estimate of the MDC. 

Due to potential spectral interferences and other possible problems associated with the detennination of the activity of 
certain radionuclides, the activities for Th-234, Pa-234m, Ra-226, and U-235 are subject to greater possible error than 
other commonly reported radionuclides . It should be noted that this potential error is not included in the two-sigma 
counting error which is reported with each activity. Although in this report we do provide the calculated activities for 
these radionuclides, we recommend that the results be used only as a qualitative means of indicating the presence of 
these radionuclides and not as a quantitative measure of their concentration . The results for these nuclides are not used 
in the evaluation of quality control samples. Furthennore, because of mutual interference between Ra-226 and U-235 , 
NAREL 's gamma analysis software tends to overestimate the amounts of these nuclides whenever both are present in 
a sample. Lower estimates for Ra-226 activities can be obtained from the reported activities of its decay products, Pb-
2 14 and Bi-214, which are likely to be somewhat less than the Ra-226 activity because of the potential escape of radon 
gas . 

NAREL ' s gamma spectroscopy software corrects activities and MDCs for decay between collection and analysis, but 
only up to a limit often half-lives. So, if the decay time for a sample is more than ten half-lives ofa radionuclide, that 
nuclide will almo_st always be undetected and the reported MDC will be meaningless. This is usually a problem only 
for short-lived radionuclides, such as 1-131 and Ba-140, when there is a long delay between collection and analysis. 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABO RA TORY 

GAMMA ANALYSES 
SDG #9900096 

ANALYSIS SUMMARY 

Analysis Procedure: GAMMA 
Title: Gamma spectroscopy 

NAREL Sample # 
QC 

Preparation Procedure 
Date Prep QC 

Type · Completed Batch# Batch # 

99.073 IJY NIA 1212911999 0003518Q 0001323M 
99.073 142 NIA 1212911999 0003518Q 0001323M 
99.07315A NIA 12/3011999 0003518Q 0001 323M 
99.073168 NIA 12130/1999 0003518Q 0001323M 
99.07317C NIA 01/0412000 · 0003518Q 0001323 M 
99.073 I 80 NIA 01/0312000 0003518Q 0001323M 
99.07319E NIA 0110512000 0003527R 0001323M 
99.07320X NIA · 01/0512000 · 0003527R 0001323 M 
99.073 20X DUP NIA 0110612000 0003527R 0001323M 
99.07321Y NIA 0110512000 0003527R 0001323M 
99.073222 NIA 0110512000 . 0003527R 0001323M 
99.073 23A NIA , 0110512000 : 0003527R 0001323M 
99.073248 NIA 0110512000 0003527R 0001323M 
99.07325C NIA 0110612000 0003538V 0001323M 
99.073260 NIA 01/0612000 0003538V 0001323M 
99.073 27E NIA 01/0612000 . 0003538V 0001323M 
99.07328F NIA ' 01/0512000 0003538V ' 0001323M 
99.07329G NIA 0110612000 0003538V 0001323M 
99.073302 , NIA · 01/0512000 · 0003538V 0001323M 
99.0733 IA '. NIA 01/0612000 · 0003538V 0001323M 
99.0733 28 : NIA 0110612000 • 0003538V 0001323M 

• Samples marked with an asterisk are not in this sample delivery group but were analyzed with it for QC purposes. 



U.S. ENVIRONMENTAL PROTECTION AC';ENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABO RA TORY 

GAMMA ANALYSES 
SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample #: 99 .07313Y QC batch #: 0001323 M 
Matrix : SOIL Prep batch #: 0003518Q 
Sample type: SAM Prep procedure: NIA 
Amount analyzed: 4.970e+02 GORY Analysis procedure: GAMMA 
Dry/wet weight: NIA Analyst: NIA 
Ash/dry weight: NIA QC type: ANA 

Comment: 0"-2" 

COUNTING INFORMATION 

Date and time Duration (min) Detector ID Operator 

12/29/1999 13 :37 300.0 GEl4 KNG 

ANALYTICAL RESULTS 

Analyte Activity ± 2a Uncertainty MDC Unit Date 

Bal40 ND 3.8e-0 I PCI/GDRY 12/07/1999 
Bi212 8.54e-0I 2. Ie-01 PCI/GDRY 12/07/ 1999 
Bi214 8.41e-0l 3.9e-02 PCI/GDRY 12/07/1999 
Co60 ND 3.5e-02 PCI/GDRY 12/07/1999 
Csl34 ND 6.6e-02 PCI/GDRY 12/07/1999 
Csl37 3.3 3e-0I 2.2e-02 PCI/GDRY 12/07/ 1999 
l 131 ND 2.4e-0l PCI/GDRY 12/07/1999 
K40 2.34e+0 I 4. le-01 PCI/GDRY 12/07/ 1999 

Pb2 12 l.22e+00 5.2e-02 PCI/GDRY 12/07/1999 
Pb214 9.25e-0l 4.6e-02 PCI/GDRY 12/07/ 1999 
Ra226 • 2.18e+00 5.le-01 PCI/GDRY 12/07/ 1999 
Ra228 8.84e-0 I 5.7e-02 PCI/GDRY 12/07/1999 
Tl208 3.09e-Ol 2.2e-02 PCI/GDRY 12/07/1999 

• An asterisk indicates a result whose value may be significantly over or underestimated. 



. 
U.S. ENVIRONMENT AL PROTECTION AGENCY 

NATIONAL AIRAND RADIATION ENVIRONMENTAL LABORATORY 
GAMMA ANALYSES 

SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample#: 99.073142 QC batch#: 0001323M 
Matrix: SOIL Prep batch #: 00035 !SQ 
Sample type: SAM Prep procedure: NIA 
Amount analyzed: 5.430e+02 GORY Analysis procedure: GAMMA 
Dry/wet weight: NIA Analyst: NIA 
Ash/dry weight: NIA QC type: ANA 

Comment: 0"-2" 

COUNTING INFORMATION· 

Date and time Duration (min) Detector ID Operator 

12/29/1999 18 :40 300.0 GE14 KNG 

ANALYTICAL RESULTS 

Analyte Activity . ± 2a Uncertainty MDC Unit Date 

Bal40 ND 3.Se-01 PCI/GDRY 12/07/1999 
Bi212 8.47e-0 I 2.0e-01 PCI/GDRY 12/07/1999 
Bi214 8.9le-0l 3.Se-02 PCI/GDRY 12/07/1999 
Co60 ND 3.2e-02 PCI/GDRY 12/07/1999 
Csl34 ND 6.4e-02 PCI/GDRY 12/07/1999 
Csl37 1.29e-0l l.7e-02 PCI/GDRY 12/07/1999 
113 I ND 2.4e-0 1 PCI/GDRY 12/07/1999 
K40 2.35e+0l 4.0e-01 PCI/GDRY 12/07/1999 

Pb212 1.3 le+00 5.2e-02 PCI/GDRY 12/07 /l 999 
Pb214 l.0le+00 4.7e-02 PCI/GDRY 12/07/1999 
Ra226 • 2.73e+00 5.3e-0 l PCI/GDRY 12/07/1999 
Ra228 8.63e-0l 5.2e-02 PCI/GDRY 12/07/1999 
Tl208 3.12e-0l l.9e-02 PCI/GDRY 12/07/l 999 

• An asterisk indicates a result whose value may be significantly over or underestimated. 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABO RA TORY 

GAMMA ANALYSES 
SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample #: 99.07315A QC batch #: 0001 323 M 
Matrix : SOIL Prep batch #: 0003518Q 
Sample type: SAM Prep procedure: NIA 
Amount analyzed: 5.140e+02 GORY Analysis procedure: GAMMA 
Dry/wet weight: NIA Analyst: NIA 
Ash/dry weight: NIA QC type: ANA 

Comment: 0"-2" 

COUNTING INFORMATION 

Date and time Duration (min) Detector ID Operator 

12/29/1999 23 :43 300.0 GE14 KNG 

ANALYTICAL RESULTS 

--------------
Analyte Activity ± 2a Uncertainty MDC Unit Date 

------ - --------· 
Bal40 ND 4.2e-01 PCI/GDRY 12/07/1999 
Bi212 9.3 le-01 2. le-01 PCI/GDRY 12/07/1999 
Bi2 14 8. 15e-0l 3.7e-02 PCI/GDRY 12/07/1999 
Co60 ND 3.2e-02 PCI/GDRY 12/07/1999 
Csl34 ND 6.3e-02 PCI/GDRY 12/07/ 1999 
Csl37 2.68e-0l l .9e-02 PCUGDRY 12/07/1999 
I 131 ND 2.5e-0 I PCUGDRY 12/07/1999 
K40 2.28e+0I 4.0e-0 I PCI/GDRY 12/07/1999 

Pb2 12 l.27e+00 5.2e-02 PCI/GDRY 12/07/ 1999 
Pb2 14 8.73e-01 4.5e-02 PCI/GDRY 12/07/1999 
Ra226 • l.82e+00 4.7e-0 I PCI/GDRY 12/07/1999 
Ra228 8.29e-01 5.0e-02 PCI/GDRY 12/07/1999 
Tl208 3. I0e-01 2. le-02 PCI/GDRY 12/07/ 1999 

• An asterisk indicates a result whose value may be significantly over or underestimated. 



. 
U.S. ENVIRONMENTAL PROTECTION A<:;ENCY 

NATIONAL AIRAND RADIATION ENVIRONMENTAL LABO RA TORY 
GAMMA ANALYSES 

SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample#: 99.07316B QC batch#: 0001323M 
Matrix: SOIL Prep batch#: 000351 SQ 
Sample type: SAM Prep procedure: NIA 
Amount analyzed: 5.420e+02 GDRY Analysis procedure: GAMMA 
Dry/wet weight: NIA Analyst: NIA 
Ash/dry weight: NIA QC type: ANA 

Comment: 0"-2" 

COUNTING INFORMATION 

Date and time Duration (min) Detector ID Operator 

12/30/1999 04:46 300.0 GE14 KNG 

ANALYTICAL RESULTS 

-------
Analyte Activity ± 2a Uncertainty MDC Unit Date 

----------- ·---·-- - ---
Bal40 ND 3.5e-0I PCI/GDRY 12/07/1999 
Bi212 6.87e-0 I 1.8e-0 1 PCI/GDRY 12/07/1999 
Bi214 6.54e-0I 3.2e-02 PCI/GDRY 12/07/1999 
Co60 ND 3.2e-02 PCI/GDRY 12/07/1999 
Csl34 ND 5.7e-02 PCI/GDRY 12/07/1999 
Csl37 l.83e-0 I I .8e-02 PCI/GDRY 12/07/1999 
II 31 ND 2.3e-0I PCI/GDRY 12/0711999 · 
K40 l.89e+0I 3.6e-0 I PCI/GDRY 12/07/1999 

Pb212 9.46e-0 I 4.7e-02 ! PCI/GDRY 12/07/1999 
Pb214 7.49e-0I 4.le-02 PCI/GDRY 12/07/1999 
Ra226 • 1.85e+00 4.5e-0I PCI/GDRY 12/07/1999 
Ra228 6.50e-0I 4.7e-02 PCI/GDRY 12/07/1999 
Tl208 2.28e-0I I .Se-02 

I 
PCI/GDRY 12/07/1999 

• An asterisk indicates a result whose value may be significantly over or underestimated. 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 

GAMMA ANALYSES 
SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample #: 99.07317C QC batch #: 0001323M 
Matrix: SOIL Prep batch #: 0003518Q 
Sample type: SAM Prep procedure: NIA 
Amount analyzed: 5 .460e+02 GD RY Analysis procedure: GAMMA 
Dry/wet weight: NIA Analyst: NIA 
Ash/dry weight: NIA QC type: ANA 

Comment: 0"-2" 

COUNTING INFORMATION 

Date and time Duration (min) Detector ID Operator 

01 /03/2000 15 : 18 1000.0 GE02 KNG 

ANALYTICAL RESULTS 

Analyte Activity ± 2a Uncertainty MDC Unit Date 
---

Bal40 ND 4 .2e-0 I PCI/GDRY 12/07/ 1999 
Bi212 9.5 le-01 2.3e-01 PCI/GDRY 12/07/ 1999 
Bi214 8.54e-0 1 3.9e-02 PCI/GDRY 12/07/1999 
Co60 ND 4 .3e-02 PCI/GDRY 12/07/1999 
Csl37 l .90e-02 l.6e-02 PCI/GDRY 12/07/1999 
1131 ND 2.2e-0I PCI/GDRY 12/07/ 1999 
K40 l.99e+OI 5.4e-0 1 PCI/GDRY 12/07/1999 

Pb21 2 9.44e-0 I 3.3e-02 PCI/GDRY 12/07/1999 
Pb2 14 9.03e-0I 3.2e-02 PCI/GDRY 12/07/1999 
Ra224 8.74e-01 3.2e-01 PCI/GDRY 12/07/ 1999 
Ra226 * 2. I0e+00 2.5e-0 I PCI/GDRY 12/07/1999 
Ra228 8.4le-0I 5.0e-02 PCI/GDRY 12/07/1999 
Tl208 3. l0e-0 I 2.0e-02 PCI/GDRY 12/07/ 1999 

* An asterisk indicates a result whose value may be significantly over or underestimated. 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENT AL LABO RA TORY 

GAMMA ANALYSES 
SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample#: 99.07318D QC batch #: 00013 23 M 
Matrix: SOIL Prep batch #: 0003518Q 
Sample type: SAM Prep procedure: NIA 
Amount analyzed: 4.750e+02 GORY Analysis procedure: GAMMA 
Dry/wet weight: NIA Analyst: NIA . 
Ash/dry weight: NIA QC type: ANA 

Comment: 0"-2" 

COUNTING INFORMATION 

Date and time Duration (min) Detector ID Operator 

01 /03/2000 15:3 8 300.0 GE14 KNG 

ANALYTICAL RESULTS 

Analyte Activity ± 2a Uncertainty '. MDC Unit Date 

Bal40 ND 4.8e-01 PCI/GDRY 12/07/1999 
Bi2 12 6.75e-0l l.8e-0 1 PCI/GDRY 12/07/1999 
Bi2 14 7.80e-0 1 3.5e-02 PCI/GDRY 12/07/1999 
Co60 ND 3.0e-02 PCI/GDRY 12/07/1999 
Csl34 ND 6.6e-02 PCI/GDRY · 12/07/1999 
Csl37 5.65e-0l 2.5e-02 PCI/GDRY 12/07/1999 
I 131 ND 3.4e-0 1 PCI/GDRY 12/07/1999 
K40 2.1 2e+0l 3.9e-0 1 PCI/GDRY 12/07/1999 

Pb2 12 l .07e+00 4.9e-02 PCI/GDRY 12/07/1999 
Pb2 14 8.64e-0l 4.2e-02 PCI/GDRY 12/07/1999 
Ra226 • l.58e+00 4.6e-0 I PCI/GDRY 12/07/1999 
Ra228 7. I le-01 4.6e-02 PCI/GDRY 12/07/1999 
Tl208 2.77e-0I l.9e-02 PCI/GDRY 12/07/1999 

• An asterisk indicates a result whose value may be significantly over or underestimated. 



U.S. ENVIRONMENT AL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 

GAMMA ANALYSES 
SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample #: 99.07319E QC batch #: 0001323M 
Matrix : SOIL Prep batch #: 0003527R 
Sample type: SAM Prep procedure: NIA 
Amount analyzed: 5.710e+02 GORY Analysis procedure: GAMMA 
Dry/wet weight: NIA Analyst: NIA 
Ash/dry weight: NIA QC type: ANA 

-Comment: 0"-2" 

COUNTING INFORMATION 

Date and time Duration (min) Detector ID Operator 

01/04/2000 12:56 1000.0 GE04 KNG 

ANALYTICAL RESULTS 

Analyte Activity ± 2a Uncertainty MDC Unit Date 

Bal40 ND 4. le-01 PCI/GDRY 12/07/1999 
Bi212 l.09e+00 I. 7e-0 I PCI/GDRY 12/07/1999 
Bi2l4 8.54e-0 I 3.3e-02 PCI/GDRY 12/07/1999 
Co60 ND 3.6e-02 PCI/GDRY 12/07/1999 
Cs137 2.25e-0 I l.Se-02 PCI/GDRY 12/07/1999 
1131 ND 2.3e-0 I PCI/GDRY 12/07/1999 
K40 2.2 le+0 I 4.5e-0 1 PCI/GDRY 12/07/1999 

Pb2l2 I .03e+00 3.0e-02 PCI/GDRY 12/07/1999 
Pb214 9.38e-0I 3.0e-02 PCI/GDRY 12/07/1999 
Ra223 l.l0e-0 I 6.2e-02 PCI/GDRY 12/07/1999 
Ra224 5.05e-01 2.5e-0 I PCI/GDRY 12/07/1999 
Ra226 * 2.27e+00 3.0e-0 I PCI/GDRY 12/07/1999 
Ra228 8.95e-0 I 4.6e-02 PCI/GDRY 12/07/1999 
Tl208 3.38e-0 1 l.8e-02 PCI/GDRY 12/07/1999 
U235 * : I .33e-0 I I l.7e-02 PCI/GDRY 12/07/1999 

' I 

* An asterisk indicates a result whose value may be significantly over or underestimated. 



. 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

NATIONAL AIRAND RADIATION ENVIRONMENTAL LABORATORY 
GAMMA ANALYSES 

SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample#: 99.07320X QC batch#: 0001323M 
Matrix: SOIL Prep batch #: 0003527R 
Sample type: SAM Prep procedure: NIA 
Amount analyzed: 5.81 0e+02 GORY Analysis procedure: GAMMA 
Dry/wet weight: NIA Analyst: NIA 
Ash/dry weight: NIA QC type: ANA 

Comment: 0"-2" 

COUNTING INFORMATION 

Date and time Duration (min) Detector ID Operator 

01/04/2000 12:56 1000.0 GE05 KNG 
-------------

ANALYTICAL RES UL TS 

----
Analyte Activity ± 2o Uncertainty MDC Unit Date 

Ba140 ND 2.5e-01 PCI/GDRY 12/07/1999 
Bi212 5.90e-0 I 1.2e-0 I PCI/GDRY 12/07/1999 
Bi214 5.64e-01 2.5e-02 PCI/GDRY 12/07/1999 
Co60 ND 2.Je-02 PCI/GDRY 12/07/1999 
Csl37 l.67e-0 I 1.2e-02 PCI/GDRY 12/07/1999 
I 131 ND I. 7e-0 I PCI/GDRY 12/07/1999 
K40 l.45e+0l 3.le-01 PCI/GDRY 12/07/1999 

Pb212 6.83e-01 2.5e-02 PCI/GDRY 12/07/1999 
Pb214 6.09e-01 2.4e-02 PCI/GDRY 12/07/1999 
Ra224 5.2le-01 2.4e-01 PCI/GDRY 12/07/1999 
Ra226 . ' l.40e+00 2.7e-0 I PCI/GDRY 12/07/1999 
Ra228 5.78e-01 3.Je-02 PCI/GDRY 12/07/1999 
Th234 . : 4.60e-01 l.8e-0 I PCI/GDRY 12/07/1999 
Tl208 2.02e-01 1.Je-02 PCI/GDRY 12/07/1999 

• An asterisk indicates a result whose value may be significantly over or underestimated. 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABO RA TORY 

GAMMA ANALYSES 
SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample #: 99.07320X QC batch #: 0001323 M 
Matrix : SOIL Prep batch #: 0003527R 
Sample type: SAM Prep procedure: NIA 
Amount analyzed: 5.810e+02 GORY Analysis procedure: GAMMA 
Ory/wet weight: NIA Analyst: NIA 
Ash/dry weight: NIA QC type: DUP 

Comment: 0"-2" 

COUNTING INFORMATION 

· -- - - . ·-·-- ---- · --·--------

Date and time Duration (min) Detector ID Operator 
·-·· ------·----------------------------------------- ----·--

01 /05/2000 13 :36 1000.0 GE02 MHW 
---- - ---------- ------ ---------- -- -----

ANALYTICAL RESULTS 

Analyte Activity ± 2o Uncertainty MDC Unit Date 
. --- - ---- - -

Bal40 ND 3.7e-0I PCUGDRY 12/07/1999 
Bi212 6.0 I e-0 I l.9e-0 I PCI/GDRY 12/07/1999 
Bi2l4 6.l4e-0I 3. le-02 PCI/GDRY 12/07/1999 
Co60 ND '.-I. le-02 PCI/GDRY 12/07/1999 
Cs!37 l .53e-0 I l.6e-02 PCI/GDRY 12/07/1999 
I 131 ND 2.Je-01 PCI/GDRY 12/07/1999 
K40 l.41e+0I . 4.Je-0 I PCI/GDRY 12/07/1999 

Pb212 6.52e-0 I 2.7e-02 PCI/GDRY 12/07/1999 
Pb214 6.62e-01 2.7e-02 PCI/GDRY 12/07/1999 
Ra224 3.42e-0 I 2.7e-0l PCI/GDRY 12/07/1999 
Ra226 * l.83e+00 2.4e-O I PCI/GDRY 12/07/1999 
Ra228 5. 79e-0 1 4.3e-02 PCI/GDRY 12/07/1999 
Tl208 2.l2e-01 I. 7e-02 PCI/GDRY 12/07/1999 

-- ------
* An asterisk indicates a result whose value may be significantly over or underestimated. 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 

GAMMA ANALYSES 
SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample #: 99 .07321Y QC batch#: 0001323M 
Matrix: SOIL Prep batch ff.: 0003527R . 
Sample type: SAM Prep procedure: NIA 
Amount analyzed: 5.750e+02 GORY Analysis procedure: GAMMA 
Dry/wet weight: NIA Analyst: NIA 
Ash/dry weight: NIA QC type: ANA 

Comment: 0"-2" 

COUNTING INFORMATION 

Date and time Duration (min) Detector ID Operator 

01/04/2000 12:5 7 1000.0 GE06 KNG 
---- ·---------------·--·-

ANALYTICAL RES UL TS 

Analyte Activity ± 2a Uncertainty MDC Unit Date 

Bal40 ND 3.2e-0l PCI/GDRY 12/07/1999 
Bi212 8.40e-0 I l .3e-0 1 PCI/GDRY 12/07/1999 
Bi214 8.16e-0l 2.7e-02 PCUGDRY 12/07/1999 
Co60 ND 2.5e-02 PCI/GDRY 12/07/1999 
Csl37 6.62e-02 l.le-02 PCI/GDRY 12/07/1999 
1131 ND 2. le-01 PCUGDRY 12/07/1999 
K40 l.97e+0l 3.2e-0 1 PCI/GDRY 12/07/1999 

Pb212 9.58e-0l 2.8e-02 PCI/GDRY 12/07/1999 
Pb214 8.90e-0l 2.7e-02 PCI/GDRY 12/07/1999 
Ra224 l .02e+00 2.6e-0l PCI/GDRY 12/07/1999 
Ra226 • l .89e+00 2.7e-01 PCI/GDRY 12/07/1999 
Ra228 8.40e-0l 3.4e-02 PCI/GDRY 12/07/1999 
Th234 • 6.54e-0l 2.4e-01 PCI/GDRY 12/07/1999 
Tl208 3.00e-01 l .4e-02 PCUGDRY 12/07/1999 

·-----------·---
• An asterisk indicates a result whose value may be significantly over or underestimated. 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIRAND RADIATION ENVIRONMENTAL LABORATORY 

GAMMA ANALYSES 
SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample#: 99.073222 QC batch #: 0001 323 M 
Matrix: SOIL Prep batch #: 0003527R 
Sample type: SAM Prep procedure: NIA 
Amount analyzed: 5.170e+02 GORY Analysis procedure : GAMMA 
Dry/wet weight: NIA Analyst: NIA 
Ash/dry weight: NIA QC type: ANA 

Comment: 0"-2" 

COUNTING INFORMATION 

Date and time Duration (min) Detector ID Operator 

01 /04/2000 12:5 7 1000.0 GE07 KNG 
-- - ------· -------- ---- -----·- - ----

ANALYTICAL RES UL TS 

·------ --·- ·- --· - --------- - ··- - --·--- ----- - --- - ------ ·- -- ---

Analyte Activity ± 2a Uncertainty MDC Unit Date 
. - --- -------- - - --- -- -- - --- · -----

Bal40 ND 3.7e-01 PCI/GDRY 12/07/1999 
Bi2 12 l.32e+00 2. le-01 PCI/GDRY 12/07/1999 
Bi2 14 1.0le+00 3.6e-02 PCI/GDRY 12/07/1999 
Co60 ND 3. le-02 PCI/GDRY 12/07/1999 
Csl37 4.45e-0l I .9e-02 PCI/GDRY 12/07/1999 
I 131 ND 2.5e-01 PCI/GDRY 12/07/ 1999 
K40 2.95e+0l 4.5e-01 PCI/GDRY 12/07/1999 

Pb2 12 1.5 le+0O 3.7e-02 PCI/GDRY 12/07/ 1999 
Pb2 l4 l .16e+00 3.Se-02 PCI/GDRY 12/07/1999 
Ra223 l .62e-0l 7.Se-02 PCI/GDRY 12/07/ 1999 
Ra224 9.08e-01 3.Se-01 PCI/GDRY 12/07/1999 
Ra226 cl< 2.44e+0O 3.3e-0 1 PCI/GDRY 12/07/ 1999 
Ra228 l.27e+OO 5.0e-02 PCI/GDRY 12/07/1999 
Tl208 4 .58e-0 1 I .9e-02 PCI/GDRY 12/07/1999 
U235 * ' l.48e-0 I 2.0e-02 PCL'GDRY 12/07/ 1999 

I 

* An asterisk indicates a result whose value may be significantly over or underestimated. 



. 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

NATIONAL AIR AND RADIATION ENVIRONMENTAL LABO RA TORY 
GAMMA ANALYSES 

SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample #: 99.07323A QC batch#: 0001 323 M 
Matrix: SOIL Prep batch #: 0003527R 
Sample type: SAM Prep procedure: NIA 
Amount analyzed: 4.450e+02 GORY Analysis procedure: GAMMA 
Dry/wet weight: NIA Analyst: NIA 
Ash/dry weight: NIA QC type: ANA 

Comment: 0"-2" 

COUNTING INFORMATION 

--- ---·---------
Date and time Duration (min) Detector ID Operator 

0 l /04/2000 22 :45 500.0 GEl3 MHW 
--···----·---- ·---

ANALYTICAL RESULTS 

-- ------·- - ·-·-------------------------------·---·-·------- ---·-----·-- - --------

Analyte Activity ± 2a Uncertainty MDC U11it Date 
--- - ·-·- -------- - --· -- --·------

Bal40 ND 3.8e-0l PCI/GDRY 12/07/1999 
Bi2 12 9.53e-01 l.8e-0I PCI/GDRY 12/07/1999 
Bi214 7.76e-0l 3.4e-02 PCI/GDRY 12/07/1999 
Co60 ND 2.8e-02 PCUGDRY 12/07/1999 
Csl34 ND 3.1 e-02 PCI/GDRY 12/07/1999 
Csl 37 5.46e-0I 2.3e-02 PCI/GDRY 12/07/1999 
1131 ND 2.6e-0I PCI/GDRY 12/07/1999 
K40 2.48e+0l 4.7e-0l PCI/GDRY 12/07/ 1999 

Pb2 12 l.l3e+00 3.7e-02 PCVGDRY 12/07/1999 
Pb2 14 8.02e-0l 3.3e-02 PCI/GDRY 12/07/1999 
Ra224 8.40e-0l 3.6e-0l PCI/GDRY 12/07/1999 
Ra226 "' l .94e+00 3.4e-01 PCI/GDRY 12/07/1999 
Ra228 l.02e+00 4.7e-02 PCVGDRY 12/07/1999 
Th234 • 5.50e-0l 3. le-01 PCI/GDRY 12/07/ 1999 
Tl208 3.76e-0I I .9e-02 PCI/GDRY 12/07/1999 

• An asterisk indicates a result whose value may be significantly over or underestimated. 



. 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 
GAMMA ANALYSES 

SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample #: 99.073248 QC batch#: 0001323M 
Matrix : SOIL Prep batch #: 0003527R 
Sample type: SAM Prep procedure: NIA 
Amount analyzed: 4.930e+02 GORY Analysis procedure: GAMMA 
Dry/wet weight: NIA Analyst: NIA 
Ash/dry weight: NIA QC type: ANA 

Comment: 0"-2" 

COUNTING INFORMATION 

Date and time Duration (min) Detector ID Operator 

01 /04/2000 12:57 1000.0 GE08 KNG 

ANALYTICAL RESULTS 

Analyte Activity ± 2a Uncertainty . MDC Unit Date 

Bal40 ND 4.Se-01 PCI/GDRY 12/07/1999 
Bi212 8.54e-0l 2.3e-0 I PCI/GDRY 12/07/1999 
Bi214 7.79e-O I 3.6e-02 PCI/GDRY 12/07/1999 
Co60 ND 3.Se-02 PCI/GDRY 12/07/1999 
Csl37 4.l le-01 2.2e-02 PCI/GDRY 12/07/1999 
1131 ND 2.9e-0 I PCI/GDRY 12/07/1999 
K40 2.06e+0l 4.3e-0 I PCI/GDRY 12/07/1999 

Pb212 l .16e+0O 4.0e-02 PCI/GDRY 12/07/1999 
Pb214 9.35e-0 I 3.8e-02 PCI/GDRY 12/07/1999 
Ra224 1.2 le+00 4.5e-0 l PCI/GDRY 12/07/1999 
Ra226 * 2.09e+00 3.7e-0l PCI/GDRY 12/07/1999 

Ra228 9.09e-O l 5.0e-02 PCI/GDRY 12/07/1999 
Th234 * l.28e+00 I. 7e-0 l PCVGDRY 12/07/1999 
Tl208 3.44e-0l 2. le-02 PCI/GDRY 12/07/1999 

* An asterisk indicates a result whose value may be significantly over or underestimated. 



U.S. ENVIRONMENTAL PROTECTION A<:;ENCY 
NATIONAL AIR.AND RADIATION ENVIRONMENTAL LABORATORY 

GAMMA ANALYSES 
SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample#: 99 .07325C QC batch#: 0001323M 
Matrix: SOIL Prep batch #: 0003538V 
Sample type: SAM Prep procedure: NIA 
Amount analyzed: 6.370e+02 GORY Analysis procedure: GAMMA 
Dry/wet weight: NIA Analyst: NIA 
Ash/dry weight: NIA QC type: ANA 

Comment: 0"-2" 

COUNTING INFORMATION 

--- - ··--·----- --------
Date and time Duration (min) Detector ID Operator 

01 /05/2000 13 :36 IO00.0 GE06 
·-------------·-------- - - --

ANALYTICAL RESULTS 

Analyte Activity 
-------- -··· -- - ----··· 

Bal40 
Bi212 
Bi214 
Co60 
Csl37 
I 131 
K40 

Pb212 
Pb2 14 
Ra224 
Ra226 
Ra228 
Tl208 
0235 

* 

. ' 

ND 
6.15e-0l 
6.60e-0 I 

ND 
3.46e-02 

ND 
l.49e+0I 
6.90e-0 I 
7.35e-0l 
5.90e-0 I 
l.50e+00 
6.0 I e-0 I 
2. 16e-0 I 
9.05e-02 

± 2a Uncertainty 

I. I e-0 I 
2.3e-02 

l.le-02 

2.7e-0l 
2.4e-02 
2.3e-02 
2.3e-0l 
2.4e-0I 
2.9e-02 
l .2e-02 
l .4e-02 

MDC Unit 
--------

2.0e-01 PCI/GDRY 
PCI/GDRY 
PCI/GDRY 

2.2e-02 PCI/GDRY 
PCI/GDRY 

l.2e-0l PCI/GDRY 
PCI/GDRY 
PCI/GDRY 
PCI/GDRY 
PCI/GDRY 
PCI/GDRY 
PCI/GDRY 
PCI/GDRY 
PCI/GDRY 

* An asterisk indicates a result whose value may be significantly over or underestimated. 

MHW 

Date 

12/13/1999 
12/13/1999 
12/13/1999 
12/13/1999 
12/13/1999 
12/13/1999 
12/13/1999 
12/13/1999 
12/13/1999 
12/13/1999 
12/13/1999 
12/13/1999 
12/13/1999 
12/13/1999 



U.S. ENVIRONMENTAL PROTECTION ACENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 

GAMMA ANALYSES 
SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample#: 99 .07326D QC batch#: 0001323M 
Matrix: SOIL Prep batch #: 0003538V 
Sample type: SAM Prep procedure: NIA 
Amount analyzed: 6.390e+02 GORY Analysis procedure: GAMMA 
Dry/wet weight: NIA Analyst: NIA 
Ash/dry weight: NIA QC type: ANA 

Comment: 0"-2" 

COUNTING INFORMATION 

Date and time Duration (min) Detector ID Operator 
·-- ·-- ·-·---

01 /05/2000 13:36 1000.0 MHW 
-----------

ANALYTICAL RES UL TS 

Analyte Activity ± 2a Uncertainty MDC Unit Date 
------·-- - -----•····------------·--···------ ---·--·------------------------ ----------- --

Bal40 ND 2.6e-01 PCI/GDRY 12/13/1999 
Bi212 I.I le+0O l.6e-Ol PCI/GDRY 12/13/1999 
Bi214 9.25e-01 3.0e-02 PCI/GDRY 12/13/1999 
Co60 ND 2.6e-02 PCI/GDRY 12/13/1999 
Csl37 2.89e-01 l .5e-02 PCI/GDRY 12/13/1999 
I 131 ND I .4e-0 I PCI/GDRY 12/13/1999 
K40 3.07e+0 I 4. le-01 PCI/GDRY 12/13/1999 

Pb212 1.3 le+00 3. le-02 PCI/GDRY 12/13/1999 
Pb214 1.02e+0O 2.9e-02 PCI/GDRY 12/13/1999 
Ra224 7.40e-01 3.0e-01 PCI/GDRY 12/ 13/1999 
Ra226 * 2. l 7e+O0 3.0e-0 I PCI/GDRY 12/13/1999 
Ra228 l.20e+00 4. le-02 PCI/GDRY 12/13/1999 
Th234 * 9.14e-0 I 2.8e-OI PCI/GDRY 12/13/1999 
Tl208 4.07e-01 l.7e-02 PCI/GDRY 12/ 13/1999 

---
• An asterisk indicates a result whose value may be significantly over or underestimated. 



. 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

NATIONAL AIRAND RADIATION ENVIRONMENTAL LABORATORY 
GAMMA ANALYSES 

SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample#: 99 .07327E QC batch#: 0001323M 
Matrix: SOIL Prep batch #: 0003538V 
Sample type: SAM Prep procedure: NIA 
Amount analyzed: 5.740e+02 GORY Analysis procedure: GAMMA 
Dry/wet weight: NIA Analyst: NIA 
Ash/dry weight: NIA QC type: ANA 

Comment: 0"-2" 

COUNTING INFORMATION 

----- --- - ·----- - -- - - ---- ·----- ----------·- ---·-- ·- ·· - ·--------· · 
Date and time 

01/05/2000 13:36 
- --· --- ---·- · 

Duration (min) 

1000.0 

Detector ID 

GE08 

Operator 

MHW 
------------- ----- ··--·--- ·- ·---- ---- --- ------- - --

ANALYTICAL RESULTS 

• - · -- -·----- -- ----------------- - --- ---------- -- -- ·· ------- ------·------- · -------------- - --- ---- ··· 

Analyte Activity ± 2o Uncertainty . MDC Unit Date 
· - ------ --- ---- - - - - - - -------· ------------- --- ---- ------------·- - ·--- - --------- -

Bal40 ND 3.4e-0 I PCI/GDRY 12/13/1999 
Bi212 I.I 7e+00 l.9e-0 I PCI/GDRY 12/13/1999 
Bi214 8.84e-0I 3.5e-02 PCI/GDRY 12/13/1999 
Co60 ND 3.3e-02 PCI/GDRY 12/13/1999 
Csl37 l.64e-02 I.I e-02 PCI/GDRY 12/13/1999 
1131 ND l.8e-0 I PCI/GDRY 12/13/1999 
K40 2.49e+0I 4.2e-0I PCI/GDRY 12/13/1999 

Pb212 1.3 le+00 3.6e-02 PCI/GDRY 12/13/1999 
Pb214 l.04e+00 3.4e-02 PCI/GDRY 12/13/1999 
Ra223 7.78e-02 7.4e-02 PCI/GDRY 12/13/1999 
Ra224 l.13e+00 3.8e-0I PCI/GDRY 12/13/1999 
Ra226 • 2.66e+00 3.7e-01 PCI/GDRY 12/13/1999 
Ra228 l.09e+00 4.7e-02 PCI/GDRY 12/13/1999 
Th234 • l.23e+00 l.8e-0 1 PCI/GDRY 12/13/1999 
Tl202 5.86e-02 4.8e-02 PCI/GDRY 12/13/1999 
Tl208 3.93e-01 l .8e-02 PCI/GDRY 12/13/1999 
U235 • l.59e-0 1 2.2e-02 PCI/GDRY 12/13/1999 

• An asterisk in-dicates a result whose value may be significantly over or underestimated. 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 

GAMMA ANALYSES 
SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample #: 99.07328F QC batch #: 0001323 M 
Matrix : SOIL Prep batch #: 0003538V 
Sample type: SAM Prep procedure: NIA 
Amount analyzed: 4.320e+02 GDRY Analysis procedure: GAMMA 
Dry/wet weight: NIA Analyst: NIA 
Ash/dry weight: NIA QC type: ANA 

Comment: 0"-2" 

COUNTING INFORMATION 

- ------------ ----- --· 

Date and time Duration (min) Detector ID Operator 

01 /05/2000 13 :37 300.0 GE14 KNG 

ANALYTICAL RESULTS 

----- - -- - ---·--- ----- ------------- --- - -- - -- ----- - - ------------ - ------- - ---- -· 

Analyte Activity ± 2a Uncertainty MDC Unit Date 
- ·----------------- -------- - -·--- - - -- -

Bal40 ND 3.8e-0l PCI/GDRY 12/13/1999 
Bi212 8. l 9e-0 1 2.0e-01 PCI/GDRY 12/13/1999 
Bi214 7. l0e-01 3.7e-02 PCI/GDRY 12/ 13/1999 
Co60 ND 3.4e-02 PCI/GDRY 12/13/1999 
Csl34 ND 6.2e-02 PCI/GDRY 12/13/1999 
Csl37 l.25e-O I l.8e-02 PCI/GDRY 12/13/1999 
I 131 ND 2.4e-0 1 PCI/GDRY 12/13/1999 
K40 2.28e+O I 4.2e-0 I PCI/GDRY 12/13/1999 

Pb2 12 l.15e+00 5. le-02 PCI/GDRY 12/13/1999 
Pb214 7. l 9e-0l 4.2e-02 PCI/GDRY 12/13/1999 
Ra226 • l.57e+00 4.9e-0 I PCI/GDRY 12/ 13/1 999 
Ra228 9.15e-0 I 5.Se-02 PCI/GDRY 12/13/1999 
Tl208 2.70e-Ol l .9e-02 PCI/GDRY 12/13/1999 

* An asterisk indicates a result whose value may be significantly over or underestimated. 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 

GAMMA ANALYSES 
SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample #: 99.07329G QC batch#: 0001323M 
Matrix: SOIL Prep batch #: 0003538V 
Sample type: SAM Prep procedure: NIA 
Amount analyzed: 5.160e+02 GORY Analysis procedure: GAMMA 
Dry/wet weight: NIA Analyst: NIA 
Ash/dry weight: NIA QC type: ANA 

Comment: 0"-2" 

COUNTING INFORMATION 

Date and time Duration (min) Detector ID Operator 

01/05/2000 13:37 1000.0 GEI0 MHW 
----------------------------- ---

ANALYTICAL RESULTS 

-------------- - -- ··---- --

Analyte Activity ± 2a Uncertainty MDC Unit Date 
--------------------·------·-·-

Ba140 ND 2.Se-01 PCI/GDRY 12/13/1999 
Bi212 8.73e-01 l.Se-01 PCI/GDRY 12/13/1999 
Bi214 7.9le-01 2.9e-02 PCVGDRY 12/13/1999 
Co60 ND 2.Se-02 PCI/GDRY 12/13/1999 
Csl37 5.90e-0I l.9e-02 PCI/GDRY 12/13/1999 
I 131 ND l.4e-0 I PCVGDRY 12/13/1999 
K40 l.94e+0I 3.4e-0 1 PCI/GDRY 12/13/1999 

Pb212 9.92e-0 1 2.9e-02 PCI/GDRY 12/13/1999 
Pb214 8.97e-0 I 2.8e-02 PCI/GDRY 12/13/1999 
Ra224 6.74e-01 2.9e-01 PCI/GDRY 12/13/1999 
Ra226 * l.91e+00 2.7e-01 PCI/GDRY 12/13/! 999 
Ra228 8.59e-01 3.8e-02 PCI/GDRY 12/13/1999 
Tl208 3.20e-01 l .6e-02 PCI/GDRY 12/13/1999 

* An asterisk indicates a result whose value may be significantly over or underestimated. 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 

GAMMA ANALYSES 
SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample #: 99.073302 QC batch#: 0001323M 
Matrix: SOIL Prep batch #: 0003538V 
Sample type: SAM Prep procedure: NIA 
Amount analyzed: 4.460e+02 GORY Analysis procedure : GAMMA 
Dry/wet weight: NIA Analyst: NIA 
Ash/dry weight: NIA QC type: ANA 

Comment: 0"-2" 

COUNTING INFORMATION 

·- - --- ------ -·---
Date and time Duration (min) Detector ID Operator 

0 l /05/2000 18:40 300.0 GEl4 KNG 

ANALYTICAL RESULTS 

-- ---------- ------ - · · - - - - ·--

Analyte Activity ± 2a Uncertainty MDC Unit Date 
------

Bal40 ND 3.9e-0 I PCI/GDRY 12/13/1999 
Bi212 8.35e-0l l.8e-0 I PCI/GDRY 12/ 13/1999 
Bi214 7.86e-O I 3.8e-02 PCI/GDRY 12/13/1999 
Co60 ND 3.3e-02 PCI/GDRY 12/13/1999 
Cs134 ND 6.2e-02 PCI/GDRY 12/13/1999 
Csl37 6.35e-0 I 2.6e-02 PCI/GDRY 12/13/1999 
I 131 ND 2.6e-0 1 PCI/GDRY 12/13/1999 
K40 2.37e+0l 4.2e-01 PCI/GDRY 12/13/1999 

Pb212 l .26e+00 5. le-02 PCI/GDRY 12/13/1999 
Pb214 7.64e-O 1 4. le-02 PCI/GDRY 12/ 13/1999 
Ra226 * 2.45e+0O 4.9e-0 I PCI/GDRY 12/13/1999 
Ra228 8.45e-01 4.9e-02 PCI/GDRY 12/13/1999 
Tl208 2.99e-0 1 2.0e-02 PCI/GDRY 12/ 13/1999 

* An asterisk indicates a result whose value may be significantly over or underestimated. 



. 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 
GAMMA ANALYSES 

SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample#: 99.07331A QC batch#: 0001323M 
Matrix : SOIL Prep batch #: 0003538V 
Sample type: SAM . Prep procedure: NIA 
Amount analyzed: 5.190e+02 GORY Analysis procedure: GAMMA 
Dry/wet weight: NIA Analyst: NIA 
Ash/dry weight: NIA QC type: ANA 

Comment: 0"-2" 

COUNTING INFORMATION 

------ - - ----- --- -----------···- ·- ·---- ------
Date and time Duration (min) Detector ID Operator 

01 /05/2000 13:37 1000.0 GEIi MHW 
---- --------------------

ANALYTICAL RES UL TS 

- - ·------- -- ----- -··-------------------------------------· 
Analyte Activity . ± 2a Uncertainty MDC Unit Date 

-----------·-··--------· -·--- ------- -
Bal40 ND 2.2e-0l PCI/GDRY 12/13/1999 
8i212 9.66e-0 I l.2e-0I PCI/GDRY 12/13/1999 
8i214 7.94e-0 I 2.4e-02 PCI/GDRY 12/13/1999 
Co60 ND l.9e-02 PCI/GDRY 12/13/1999 
Csl37 3.53e-0l l.4e-02 PCI/GDRY 12/13/1999 
I 131 ND l.le-0 I PCI/GDRY 12/13/1999 
K40 2.07e+0l 3.0e-0 I PCI/GDRY 12/13/1999 

Pa234m • l.78e+00 I.0e+00 PCI/GDRY 12/13/1999 
Pb212 9.79e-0l 2.5e-02 PCI/GDRY 12/13/1999 
Pb214 8.88e-Ol 2.3e-02 PCI/GDRY 12/13/1999 
Ra224 9.02e-0I 2.3e-0 1 PCI/GDRY 12/13/1999 
Ra226 • 2.30e+00 2.5e-0 I PCI/GDRY 12/13/1999 
Ra228 8.70e-0l 3.2e-02 PCI/GDRY 12/13/1999 
Th234 • l.25e+00 1.9e-0 1 PCI/GDRY 12/13/1999 
Tl208 3.02e-0 I l .3e-02 PCI/GDRY 12/13/1999 
U235 . ' l.38e-01 I.Se-02 PCI/GDRY 12/13/1999 

• An asterisk indicates a result whose value may be significantly over or underestimated. 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 

GAMMA ANALYSES 
SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample #: 99 .073328 QC batch#: 0001323M 
Matrix : SOIL Prep batch #: 0003538V 
Sample type: SAM Prep procedure: NIA 
Amount analyzed: 5.420e+02 GORY Analysis procedure: GAMMA 
Dry/wet weight: NIA Analyst: NIA 
Ash/dry weight: NIA QC type: ANA 

Comment: 0"-2" 

COUNTING INFORMATION 

Date and time Duration (min) Detector ID Operator 
------- --

01 /05/2000 13 :37 1000.0 GEl2 MHW 
- -------···---- -- -- ---------- -- ------

ANALYTICAL RESULTS 

. . - --- - •-·-- ------- --- - --------- -------------- -- - ------- - - - - -- ·- -- -- ---------- - --- -- --- --------- · 

Analyte Activity ± 2a Uncertainty MDC Unit Date 
.. ---- --·-· ··--· ·-·--··- ----- - ·- •-------- -- -- · -- ----- - -·· --· - ------- -- ---- - - ----- ----

Bal40 ND 2.9e-0I PCI/GDRY 12/13/1999 
Bi212 7.88e-0J l.6e-0l PCI/GDRY 12/13/1999 
Bi214 7.65e-O 1 .1.0e-02 PCUGDRY 12/13/1999 
Co60 ND 2.9e-02 PCUGDRY 12/13/1999 
Csl37 l .20e-0l l.3e-02 PCI/GDRY 12/13/1999 

11 3 I ND l.7e-0 I PCUGDRY 12/13/1999 
K40 2.07e+0l 3.Se-01 PCI/GDRY 12/13/1999 

Pb212 8.85e-0 1 3.0e-02 PCI/GDRY 12/13/1999 
Pb214 8.48e-0l 2.9e-02 PCI/GDRY 12/13/1999 
Ra224 5.52e-0l 3.0e-01 PCI/GDRY 12/13/1999 
Ra226 * l.8le+0O 3. le-01 PCI/GDRY 12/13/1999 
Ra228 8.l 9e-0l 4. le-02 PCI/GDRY 12/13/1999 
Tl208 2.87e-O 1 l .6e-02 PCI/GDRY 12/13/1999 

*An asterisk indicates a result whose value may be significantly over or underestimated. 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 

GAMMA ANALYSES 
SDG #9900096 

QC BATCH SUMMARY 

QC batch #: 0001323 M 
Preparation procedure: NIA 
Analysis procedure: GAMMA 

-------- ·-·· ··---- - --- - --

NAREL Sample # 

99.07313Y 
99.073142 
99.07315A 
99.073 168 
99 .07317C 
99.073 I 8D 
99.073 19E 
99.07320X 
99 .073 20X 
99.0732 1 Y 
99.073222 
99.07323A 
99 .073 248 
99.073 25C 
99 .073 26D 
99.073 27E 
99 .073 28F 
99.073 29G 
99.073302 
99 .07J31A 
99.073328 

QC 
Type 

DUP 

Yield(%) 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

----------· ------ ---------·-- ·-··· 

± 2a Uncertainty (%) Analyst 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

· NIA 
NIA 
NIA 
NIA 
NIA. 
NIA 

· NIA 
NIA 
NIA 
NIA 

• Samples marked with an asterisk are not in this sample delivery group but weremalyzed with it for QC purposes. 



National Air and Radiation Environmentai Laboratory 
QC Batch Report 

QC Batch#: -oo01323M Analytical Procedure: GAMMA 

LABORATORY DUPLICATES ( PCI / GDRY) 

I 
: Nuclide 

I ; 

jSample ID ! Original ± 2cr Duplicate ± 2cr I RPD j z I 
' i I I ! 
99.07320X jBA140 
99.07320X BI212 5.90e-01 ± l . 2e-01 6.0le-01 ± 1. 9e-0l 1. 85 j 0.09 OK I 

99.07320X BI214 5 . 64e-01 ± 2 . 5e-02 6.14e-01 ± 3.le-02 8.49 , 1.08 OK 
99.07320X CO60 I 

I 

: 99 . 07320X CS137 l.67e-01 ± 1 . 2e-02 l.53e-01 ± l.6e-02 8.75 j -0.92 OK 
99.07320X i Il31 
99.07320X IK40 l.45e+0l ± 3.le-01 l . 4le+0l ± 4.Je-01 2.8o j -0.38 OK I 
99.07320X PB212 6.83e-0l ± 2.5e-02 6.52e-0l ± 2.7e-02 4.64 , -0.61 OK 
99.07320X PB214 6 . 09e-0l ± 2.4e-02 6.62e-0l ± 2.7e-02 8 . 34 ! 1. 09 OK 

: 99.07320X RA224 5.21e.:..01 ± 2.4e-01 3.42e-0l ± 2.7e-0l 41 . 48 -0.97 OK 
199.07320X RA228 5. 78e-01 ± 3.Je-02 5.79e-01 ± 4.Je-02 1 0.17 : 0.02 OK 
99.07320X TL208 2.02e-0l ± 1. Je-02 2.12e-0l ± 1. 7e-02 ; 4.83 : 0.56 OK 

- -- -

Analyst: N( A 
QA Officer: 



MEMORANDUM 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
OFFICE OF RADIATION AND INDOOR AIR 

National Air and Radiation Environmental Laboratory 
540 South Morris Avenue, Montgomery, AL 36115-2601 

(334) 270-3400 

January 20, 2000 

SUBJECT: Radiochemical Results for 
Seneca Army Depot Samples 

FROM: John Griggs, Chief ~ ~ 
Monitoring and An~c~l ~e~ices ifun~h 

TO: Eric Simpson, Coordinator 
Radiation Monitoring and Analyticai Programs 
Region 2 

Attached is a data package for plutonium analysis of soil samples collected from the 
Seneca Army Depot site in Romulus, NY. The samples constitute NAREL batch number 
9900096. 

Radiochemical analyses usually require the subtraction of an instrument background 
measurement from a gross sample measurement. Both values are positive, but when the sample 
activity is low, random variations in the two measurements can cause the gross value to be less 
than the background, resulting in a measured activity less than zero. Although negative activities 
have no physical significance, they do have statistical significance, as for example in the 
evaluation of trends or the comparison of two groups of samples. 

For all analyses except gamma spectroscopy, it is the policy of NAREL to report results 
as generated, whether positive, negative, or zero, together with the 2-sigma measurement 
uncertainty and a sample-specific estimate of the minimum detectable concentration (MDC). 
The activity, uncertainty, and MDC are given in the same units. The activity and 2-sigma 
uncertainty for a radionuclide measured by gamma spectroscopy are reported only if the nuclide 
is detected; so, the results of gamma analyses are never zero or negative. Nuclides that are not 
detected do not appear in the report, with the exception ofBa-140, Cs-137, 1- 131, K-40, Ra-226, 
and Ra-228. If one of these six nuclides is undetected, NAREL reports it as "Not Detected," or 
"ND," and provides a sample-specific estimate of the MDC. 

Internet Address (UAL) • http://www.epa.gov 
Recycled/Recyclabl• • Printed wtth Vegetable OIi Based Inks on Recycled Paper (Minimum 25¾ Postconsumer) 



Specific information concerning all aspects of the radiological analysis of the samples is 
contained in the batch case narrative of the data package. If you have any questions concerning 
the analytical results, please contact me at (334)270-3450. 

Attachments 

cc: Paul Giardina, Region 2, w/o attachments 
Mary Clark, (66011), w/o attachments 
Ed Sensintaffar, NAREL 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 

PU ANALYSES 

REPORT OF SAMPLE DELIVERY GROUP #9900096 

Project: 
Analysis Procedure: 

SENECA ARMY DEPOT 
Plutonium 

Date Reported: 01/19/2000 

SAMPLES 

NAREL 
Client Sample ID Type 

Sample# 

99.073l3Y SSl2-9 SAM 
99.07314Z SSl2-2 SAM 
99.07315A SSl2-13 SAM 
99.073168 SSl2- 14 SAM 
99.07317C EPAl2-I SAM 
99.07318D EPA12-2 SAM 
99.07319E EPA12-3 SAM 
99.07320X EPA12-4 SAM 
99.07321Y EPAl2-5 SAM 
99.07322Z EPAl2-9 SAM 
99.07323A EPAl2-I I SAM 
99.073248 EPAl2-12 SAM 
99.07325C EPAl2-6 SAM 
99.07326D EPAl2-7 SAM 
99.07327E EPA12-8 SAM 
99.07328F EPAl2- I0 SAM 
99.07329G EPAl2-13 SAM 
99.07330Z EPAl2-14 SAM 
99.0733 lA EPAl2-15 SAM 
99.073328 EPA12-16 SAM 

Matrix 

SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 

EXCEPTIONS 

1. Packaging and Shipping - No problems were observed. 
2. Documentation - No problems were observed. 
3. Sample Preparation - No problems were encountered. 

Date 
Collected 

12/07/1999 
12/07/1999 
12/07/1999 
12/07/1999 
12/07/1999 
12/07/1999 
12/07/1999 
12/07/1999 
12/07/1999 
12/07/1999 
12/07/1999 
12/07/1999 
12/13/1999 
12/13/1999 
12/13/1999 
12/13/1999 
12/13/1999 
12/13/1999 
12/13/1999 
12/13/1999 

Date 
Received 

12/09/1999 
12/09/1999 
12/09/1999 
12/09/1999 
12/09/1999 
12/09/1999 
12/09/1999 
12/09/1999 
12/09/1999 
12/09/1999 
12/09/1999 
12/09/1999 
12/15/1999 
12/15/1999 
12/15/1999 
12/15/1999 
12/15/1999 
12/15/1999 
12/15/1999 
12/15/1999 

4. Analysis - NAREL sample 99.7329 is being recounted due to the Pu-238 result of the original count. 
5. Holding Times - All holding times were met. 

QUALITY CONTROL 

l. QC samples - All QC analysis results met NAREL acceptance criteria. 
2. Yields - All chemical yields were within acceptance limits. 
3. Instruments - Response and background checks for all instruments used in these analyses met NAREL 

acceptance criteria. 



CERTIFICATION 

I certify that this data report complies with the tenns and conditions of the Quality Assurance Project Plan, except as 
noted above. Release of the data contained in this report has been authorized by the Chief of the Monitoring and 
Analytical Services Branch and the NAREL Quality Assurance Coordinator, or their designees, as verified by the 
following signatures. 

James B. Moore Date 
Quality Assurance Coordinator 

iggs, Ph.D. Date 
, Monitoring and Analytical Services Branch 



BLD 
DBD 
FBK 
SAM 

ANA 
DUP 
LCS 
MS 
MSD 
RBK 

RPO 
%R 
z 

GENERAL INFORMATION 

Blind sample 
Double blind sample 
Field blank 
Nonnal sample 

Nonna) analysis 
Laboratory duplicate 

SAMPLE TYPES 

ANALYSIS QC TYPES 

Laboratory control sample (blank spike) 
Matrix spike 
Matrix spike duplicate 
Reagent blank 

QUALITY INDICATORS 

Relative Percent Difference 
Percent Recovery 
Number of standard deviations by which a QC measurement differs from the expected value 

EVALUATION OF QC ANALYSES 

A reagent blank result is considered unacceptable if it is more than 3 standard deviations below zero or more than 3 
standard deviations above a predetennined upper control limit. For some analyses NAREL has set the upper control 
limit at zero. For others the control limit is a small positive number. 

NAREL evaluates the results of duplicate and spike analyses using "Z scores." A Z score is the number of standard 
deviations by which the QC result differs from its ideal value. The score is considered acceptable if its absolute value 
is not greater than 3. 

The Z score for a spiked sample is computed by dividing the difference between the measured value and the target value 
by the combined standard uncertainty of the difference. 

The Z score for a duplicate analysis is computed by dividing the difference between the two measured values by the 
combined standard uncertainty of the difference. When the precision of paired MS/MSD analyses is evaluated, the 
native sample activity is subtracted from each measured value and the net concentrations are then converted to total 
activities before the Z score is computed. 

Each standard uncertainty used to compute a Z score includes an additional fixed tenn to represent sources of 
measurement error other than counting error. This additional term is not used in the evaluation of reagent blanks. 

NAREL reports the "relative percent difference," or RPO, between duplicate results and the "percent recovery," or¾R, 
for spiked analyses, but does not use these values for evaluation. 



U.S. ENVIRONMENTAL PROTECTION A6ENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 

PU ANALYSES 
SDG #9900096 

ANALYSIS SUMMARY 

Analysis Procedure: PU 
Title: Plutonium 

NAREL Sample# 
QC 

Preparation Procedure 
Date Prep QC 

Type Completed Batch# Batch# 

99.07313Y NIA 01/1112000 0003560T 0001332N 
99.07313Y DUP NIA 01/11/2000 0003560T 0001332N 
99.073142 NIA 01111/2000 0003560T 0001332N 
99.073142 MS NIA 01/11 12000 0003560T 0001332N 
99.073142 MSD NIA 0111112000 0003560T 000133 2N 
99.07315A NIA 01/1112000 0003560T 0001332N 
99.073168 NIA 01/1 212000 0003562V 0001332N 
99.073 l 7C NIA 01/1212000 0003562V 0001332N 
99 .07318D NIA 01/1 212000 0003562V 000133 2N 
99.07319E NIA 01/1 212000 0003562V 0001332N 
99 .07320X NIA 01/1212000 0003562V 0001332N 
99.07321 Y NIA 01/1 212000 0003562V 0001332N 
99.073222 NIA 01/1212000 0003562V 0001332N 
99.07323A NIA 01/1912000 0003564X · 0001333P 
99.073248 NIA 01/1912000 0003564X 0001333P 
99.073248 DUP . NIA 01/1912000 0003564X 0001333P 
99.07325C NIA 01/1912000 0003564X 0001333P 
99 .07326D NIA 01/1912000 0003564X 0001333P 
99.07327E NIA 01/1912000 0003564X 0001333P 
99.07327E MS NIA 01/1912000 0003564X 0001333P 
99 .07327E MSD NIA 01/1912000 0003564X _0001333P 
99.07328F NIA 01/1912000 0003564X 0001333P 
99 .07329G NIA 01/1912000 0003564X 0001333P 
99.073302 NIA 01/1912000 0003564X 0001333P 
99 .0733 IA NIA 01/1912000 0003564X 0001333P 
99.073328 NIA 01/1912000 0003564X 0001333P 
RBK-00403020U • RBK NIA 01/1112000 0003560T 0001332N 
RBK-00403029D * RBK NIA 01/1912000 0003564X 0001333P 

• Samples marked with an asterisk are not in this sample delivery group but were analyzed with it for QC purposes. 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENT AL LABO RA TORY 

PU ANALYSES 

Sample #: 
Matrix: 
Sample type: 
Amount analyzed: 
Dry/wet weight: 
Ash/dry weight: 

Comment: 

Date and time 

01/10/2000 15:53 

Analyte 

Pu23 8 
Pu239 

SDG #9900096 

SAMPLE ANALYSIS REPORT 

99 .073 l3Y QC batch#: 
SOIL Prep batch #: 
SAM Prep procedure: 
3.628e-Ol GASH Analysis procedure: 
68.91 % Analyst: 
92.20 % QC type: 

0"-2" 

COUNTING INFORMATION 

Duration (min) Detector ID 

Activity 

-3.85e-03 
2.69e-02 

1000.0 AS0I 

ANALYTICAL RESULTS 

± 2a Uncertainty · 

3.6e-02 
2.6e-02 

MDC 

7.Se-02 
3.0e-02 

0001 332N 
0003560T 
NIA 
PU 
SPK 
ANA 

Operator 

DPG 

Unit Date 

PCI/GDRY 01/10/2000 
PCI/GDRY 01/10/2000 



. 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 
PU ANALYSES 

Sample #: 
Matrix : 
Sample type: 
Amount analyzed: 
Dry/wet weight: 
Ash/dry weight: 

Comment: 

Date and time 

01/10/2000 15 :53 

Analyte 

Pu238 
Pu239 

SDG #9900096 

SAMPLE ANALYSIS REPORT 

99.073 I 3Y QC batch#: 
SOIL Prep batch #: 
SAM Prep procedure: 
4.419e-0l GASH Analysis procedure: 
68.91 % Analyst: 
92 .20 % QC type: 

011-2" 

COUNTING INFORMATION 

Duration (min) Detector ID 

Activity 

-5.99e-03 
9.16e-03 

1000.0 AS03 

ANALYTICAL RESULTS 

± 2a Uncertainty 

2.9e-02 
l.6e-02 

MDC 

6.8e-02 
2.9e-02 

0001332N 
0003560T 
NIA 
PU 
SPK 
DUP 

Operator 

DPG 

Unit Date 

PCI/GDRY 01/10/2000 
PCI/GD.RY 01 / 10/2000 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 

PU ANALYSES 
SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample#: 99.07314Z QC batch#: 0001332N 
Matrix: SOIL Prep batch #: 0003560T 
Sample type: SAM Prep procedure: NIA 
Amount analyzed: 2.553e-0I GASH Analysis procedure: PU 
Dry/wet weight: 79.23 % Analyst: SPK 
Ash/dry weight: 94 .80 % QC type: ANA 

Comment: 0"-2" 

COUNTING INFORMATION 

Date and time Duration (min) Detector ID Operator 

01/10/2000 15:53 1000.0 AS04 DPG 
·------------------- ---- -----

Analyte 

Pu238 
Pu239 

Activity 

2.87e-02 
l .28e-02 

ANALYTICAL RESULTS 

± 2a Uncertainty 

4.0e-02 
2.9e-02 

MDC 

6.Se-02 
5.Se-02 

Unit Date 

PCI/GDRY 01/10/2000 
PCI/GDRY 01/10/2000 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 

PU ANALYSES 

Sample #: 
Matrix : 
Sample type: 
Amount analyzed: 
Dry/wet weight: 
Ash/dry weight: 

Comment: 

Date and time 

01/10/2000 15 :53 

Analyte 

Pu238 
Pu23 9 

SDG #9900096 

SAMPLE ANALYSIS REPORT 

99 .073142 QC batch #: 
SOIL Prep batch #: 
SAM Prep procedure: 
2 .5 I 2e-0 I GASH Analysis procedure: 
79.23 % Analyst: 
94 .80 % QC type: 

0"-2" 

COUNTING INFORMATION 

Duration (min) Detector ID 

Activity 

-5.46e-02 
5.02e+00 

1000.0 AS05 

ANALYTICAL RESULTS 

± 2a Uncertainty 

4.0e-02 
5.8e-0 I 

MDC 

\ .2e-0\ 
7.2e-02 

000133 2N 
0003560T 
NIA 
PU 
SPK 
MS 

Operator 

DPG 

Unit Date 

PCf/GDRY 01/10/2000 
PCI/GDRY 01/10/2000 



. 
U.S. ENVIRONMENT AL PROTECTION AGENCY 

NATIONAL AIRAND RADIATION ENVIRONMENTAL LABORATORY 
PU ANALYSES 
SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample#: 99.073142 QC batch#: 0001332N 
Matrix: SOIL Prep batch#: 0003560T 
Sample type: SAM Prep procedure: NIA 
Amount analyzed: 2.542e-0 1 GASH Analysis procedure: PU 
Dry/wet weight: 79.23 % Analyst: SPK 
Ash/dry weight: 94.80 % QC type: MSD . 

Comment: 0"-2" 

COUNTING INFORMATION 

- - --------------------- -- - -- ·----

Date and time 

01/10/2000 15:53 

Analyte 

Pu238 
Pu239 

Duration (min) Detector ID 

1000.0 AS06 

ANALYTICAL RES UL TS 

Activity 

-2.06e-02 
4.76e+00 

± 2o Uncertainty 

6.6e-02 
5.5e-0l 

MDC 

l .4e-0 1 
6.0e-02 

Operator 

DPG 

Unit Date 

PCI/GDRY 01/10/2000 
PCI/GDRY 01/10/2000 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 

PU ANALYSES 

Sample #: 
Matrix : 
Sample type: 
Amount analyzed: 
Dry/wet weight: 
Ash/dry weight: 

Comment: 

Date and time 

01 / 10/2000 15 :53 

Analyte 

Pu238 
Pu239 

SDG #9900096 

SAMPLE ANALYSIS REPORT 

99.07315A QC batch #: 
SOIL Prep batch #: 

· SAM Prep procedure: 
3.577e-0l GASH Analysis procedure: 
70.32 % Analyst: 
92.80 % QC type: 

0"-2" 

COUNTING INFORMATION 

Duration (min) Detector ID 

1000.0 AS07 

0001332N 
0003560T 
NIA 
PU 
SPK 
ANA 

Operator 

DPG 
-----------

Activ ity 

8.56e-03 
l .28e-02 

ANALYTICAL RESULTS 

± 2a Uncertainty 

I .9e-02 
I .8e-02 

MDC 

3.9e-02 
l .9e-02 

Unit Date 

PCI/GDRY 01/10/2000 
PCI/GDRY 01/10/2000 



. 
U.S. ENVIRONMENT AL PROTECTION AGENCY 

NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 
PU ANALYSES 

Sample #: 
Matrix: 
Sample type: 
Amount analyzed: 
Dry/wet weight: 
Ash/dry weight: 

Comment: 

---·----- -
Date and time 

01/11/200016:54 

Analyte 

Pu238 
Pu239 

SDG #9900096 

SAMPLE ANALYSIS REPORT 

99.07316B QC batch#: 
SOIL Prep batch #: 
SAM Prep procedure: 
3.586e-0I GASH Analysis procedure: 
74.10% Analyst: 
91.20 % QC type: 

0"-2" 

COUNTING INFORMATION 

Duration (min) Detector ID 

Activity 

l.55e-02 
-2.2 le-03 

1000.0 AS0I 

ANALYTICAL RESULTS 

± 2a Uncertainty · 

4.7e-02 
4.4e-03 

MDC 

9.0e-02 
3.4e-02 

0001332N 
0003562V 
NIA 
PU 
SPK 
ANA 

Operator . 

DPG 

Unit Date 

PCI/GDRY 01/11/2000 
PCVGDRY 01/11/2000 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 

PU ANALYSES 

Sample#: 
Matrix: 
Sample type: 
Amount analyzed: 
Ory/wet weight: 
Ash/dry weight: 

Comment: 

· - - ·-----

Date and time 

01/11 /2000 16:54 

Analyte 

Pu238 
Pu239 

SDG #9900096 

SAMPLE ANALYSIS REPORT 

99.07317C QC batch#: 0001332N 
SOIL Prep batch #: 0003562V 
SAM Prep procedure: NIA 
2.946e-0 I GASH Analysis procedure: PU 
83 .12 % Analyst: SPK 
96.40 % QC type: ANA 

0"-2" 

COUNTING INFORMATION 

Duration (min) Detector ID Operator 

1000.0 AS03 DPG 
--- - ·------ -·---- -

Activity 

-8.63e-03 
l.32e-02 

ANALYTICAL RESULTS 

:r. 2a Uncertainty 

4.2e-02 
2.3e-02 

MDC 

9.8e-02 
4. le-02 

Unit Date 

PCI/GDRY 01/11/2000 
PCI/GDRY 01/11/2000 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENT AL LABO RA TORY 

PU ANALYSES 

Sample#: 
Matrix: 
Sample type: 
Amount analyzed: 
Dry/wet weight: 
Ash/dry weight: 

Comment: 

Date and time 

0 l/l l/2000 16:54 

Analyte 

Pu238 
Pu239 

SDG #9900096 

SAMPLE ANALYSIS REPORT 

99.073 18D QC batch#: 
SOIL Prep batch #: 
SAM Prep procedure: 
3.033e-0l GASH Analysis procedure: 
62.13 % Analyst: 
86.80 % QC type: 

0"-2" 

COUNTING INFORMATION 

Duration (min) Detector ID 

Activity 

l.43e-02 
5.24e-02 

1000.0 AS04 

ANALYTICAL RESULTS 

± 2a Uncertainty 

2.6e-02 
4. le-02 

MDC 

4.9e-02 
4.4e-02 

00013 32N 
0003562V 
NIA 
PU 
SPK 
ANA 

Operator 

DPG 

Unit Date 

PCI/GDRY 0 1/11/2000 
PCI/GDRY 0l/l l/2000 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 

PU ANALYSES 
SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample #: 99.07319E QC batch #: 0001332N 

Matrix : SOIL Prep batch #: 0003562V 

Sample type: SAM Prep procedure: NIA 
Amount analyzed: 2. 663e-01 GASH Analysis procedure: PU 
Dry/wet weight: 81.44 % Analyst: SPK 

Ash/dry weight: 93 .60 % QC type: ANA 

Comment: 0"-2" 

COUNTING INFORMATION 

Date and time Duration (min) Detector ID Operator 
-------------- -----

01/11 /200016:54 

Analyte 

Pu238 
Pu239 

Activity 

-8 .66e-03 
2.89e-03 

1000.0 AS05 DPG 
- ------------ ·----------·---------

ANALYTICAL RES UL TS 

± 2a Uncertainty 

5.4e-02 
2. 8e-02 

MDC 

l.2e-01 
6.8e-02 

Unit Date 

PCI/GDRY 01/11 /2000 
PCI/GDRY 01/11 /2000 

- -----------------



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIRAND RADIATION ENVIRONMENTAL LABO RA TORY 

PU ANALYSES 
SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample #: 99.07320X QC batch#: 0001 332N 
Matrix: SOIL Prep batch #: 0003562V 
Sample type: .SAM Prep procedure: NIA 
Amount analyzed: 3.014e-Ol GASH Analysis procedure: PU 
Dry/wet weight: 79.71 % Analyst: SPK 
Ash/dry weight: 94.20 % QC type: ANA 

Comment: 0"-2" 

COUNTING INFORMATION 

------------------------------- ----

Date and time 

01/11 /2000 16:54 

Analyte 

Pu238 
Pu239 

Duration (min) Detector ID 

1000.0 AS06 

ANALYTICAL RESULTS 

Activity 

-4.73e-02 
7.46e-03 

± 2a Uncertainty 

4.8e-02 
2.3e-02 

MDC 

l .2e-Ol 
5. le-02 

Operator 

DPG 

Unit Date 

PCI/GDRY 01/11/2000 
PCI/GDRY 0 1/11/2000 



. 
U.S. ENVIRONMENT AL PROTECTION AGENCY 

NATIONAL AIRAND RADIATION ENVIRONMENTAL LABORATORY 
PU ANALYSES 
SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample#: 99.0732 1 Y QC batch#: 
Matrix: SOIL Prep batch #: 
Sample type: SAM Prep procedure: 
Amount analyzed: 3.250e-0 I GASH Analysis procedure: 
Dry/wet weight: 85 .57 % Analyst: 
Ash/dry weight: 95.20 % QC type: 

Comment: 0"-2" 

COUNTING INFORMATION 

Date and time Duration (min) Detector ID 

01/11 /2000 16:54 1000.0 AS07 
--------

ANALYTICAL RESULTS 

Analyte Activity ± 2a Uncertainty MDC 
----------------------------

Pu238 
Pu239 

9.lle-03 
6.83e-03 

2.0e-02 
I .4e-02 

4.2e-02 
2.0e-02 

0001332N 
0003562V 
NIA 
PU 
SPK 
ANA 

Operator 

DPG 

Unit Date 

PCI/GDRY 01/11/2000 
PCI/GDRY 01/11/2000 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIRAND RADIATION ENVIRONMENTAL LABORATORY 

PU ANALYSES 
SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample #: 99.07322Z QC batch #: 00013 32N 
Matrix: SOIL Prep batch #: 0003562V 
Sample type: SAM Prep procedure: NIA 
Amount analyzed: 2.590e-0 1 GASH Analysis procedure: PU 
Dry/wet weight: 83 .78 % Analyst: SPK 
Ash/dry weight: 94.00 % QC type: ANA 

Comment: 0"-2" 

COUNTING INFORMATION 

Date and time Duration (min) Detector ID Operator 
·- -··---- ------- - ----------------------------

01/11 /200016:54 

Analyte 

Pu238 
Pu239 

Activity 

7.7le-03 
7.20e-02 

1000.0 AS08 

ANALYTICAL RESULTS 

± 2o Uncertainty 

5.0e-02 
5.0e-02 

MDC 

l.0e-01 
4.7e-02 

DPG 

Unit Date 

PCI/GDRY 01/11/2000 
PCI/GDRY 01/11/2000 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 

PU ANALYSES 

Sample #: 
Matrix: 
Sample type: 
Amount analyzed: 
Dry/wet weight: 
Ash/dry weight: 

Comment: 

Date and time 

0 l /18/2000 15 :40 

Analyte 

Pu238 
Pu239 

SDG #9900096 

SAMPLE ANALYSIS REPORT 

99 .07323A QC batch #: 0001333P 
SOIL Prep batch #: 0003564X 

SAM Prep procedure: NIA 
2.526e-0 I GASH Analysis procedure: PU 
65.79 % Analyst: AS 
86.80 % QC type: ANA 

0"-2" 

COUNTING INFORMATION 

Duration (min) Detector ID Operator 

1038.0 AS02 DPG 

ANALYTICAL RESULTS 

-- - ·---·-- - ·--·--- ----------- ----------···-·-···· -- - - - -- -- .- -.. 

Activity 

-3 .32e-03 
3.72e-02 

± 2a Uncertainty 

5.9e-02 
3.8e-02 

MDC Unit Date 
----------

l .2e-0l 
5.5e-02 

PCI/GDRY 01/18/2000 
PCI/GDRY 01 / 18/2000 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABO RA TORY 

PU ANALYSES 

Sample#: 
Matrix: 
Sample type: 
Amount analyzed: 
Dry/wet weight: 
Ash/dry weight: 

Comment: 

Date and time 

01/18/2000 15:41 

Analyte 

Pu238 
Pu239 

SDG #9900096 

SAMPLE ANALYSIS REPORT 

99.073248 QC batch#: 0001333P 
SOIL Prep batch #: 0003564X 
SAM Prep procedure: NIA 
2.532e-0 I GASH Analysis procedure: PU 
74.83 % Analyst: AS 
90.40 % QC type: ANA 

0"-2" 

COUNTING INFORMATION 

·-------- -- - ------
Duration (min) Detector ID 

1037.4 AS03 

ANALYTICAL RESULTS 

- -----------

Activity 

3.94e-03 
6.15e-03 

± 2a Uncertainty 

4.4e-02 
2.8e-02 

MDC 

9.2e-02 
6.2e-02 

Operator 

DPG 

Unit Date 

PCI/GDRY 01/18/2000 
PCI/GDRY 0 1/18/2000 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 

PU ANALYSES 
SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample #: 99.07324B QC batch #: 0001333P 

Matrix: SOIL Prep batch #: 0003564X 
Sample type: SAM Prep procedure: NIA 
Amount analyzed: 2.5 l 7e-0 I GASH Analysis procedure: PU 
Dry/wet weight: 74.83 % Analyst: AS 
Ash/dry weight: 90.40 % QC type: DUP 

Comment: 0"-2" 

COUNTING INFORMATION 

·· ----- -----------------
Date and time Duration (min) Detector ID Operator 

01/18/2000 I 5 :41 1036.9 AS04 DPG 
- ------- ------------ ----

Analyte 

Pu238 
Pu239 

Activity 

l. l 8e-02 
0.00e+00 

ANALYTICAL RESULTS 

± 2a Uncertainty 

2.8e-02 
0.0e+0O 

MDC 

5.7e-02 
2.8e-02 

Unit Date 

PCI/GDRY 01/18/2000 
PCI/GDRY 01/18/2000 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 

PU ANALYSES 
SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample #: 99 .073 25C QC batch #: 0001333P 
Matrix : SOIL Prep batch #: 0003564X 

Sample type: SAM Prep procedure : NIA 
Amount analyzed: 2.556e-0 I GASH Analysis procedure: PU 
Dry/wet weight: 93 .26 % Analyst : AS 

Ash/dry weight: 94.80 % QC type: ANA 

Comment: 0"-2" 

COUNTING INFORMATION 

Date and time Duration (min) Detector ID Operator 

01 /18/2000 15:41 1036.3 AS05 DPG 
- -- ----------------------- -··--------- - - --

ANALYTICAL RESULTS 

---- --------~------------------

Analyte Activity ± 2a Uncertainty MDC Unit Date 
-----------------------------------

Pu238 
Pu239 

6. !8e-03 
-l .22e-02 

-

5.6e-02 
2.2e-02 

I. I e-0 I 
7.3e-02 

PCI/GDRY 01/18/2000 
PCI/GDRY 0 1/18/2000 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 

PU ANALYSES 
SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample #: 99.07326D QC batch#: 0001333P 
Matrix : SOIL 'Prep batch #: 0003564X 
Sample type: SAM Prep procedure: NIA 
Amount analyzed: 2.5 l 3e-0 I GASH Analysis procedure: PU 
Dry/wet weight: 87.69 % Analyst: AS 
Ash/dry weight: 92.80 % QC type: ANA 

Comment: 0"-2" 

COUNTING INFORMATION 

----- ----·- - - ·----------·--------
Date and time Duration (min) Detector ID Operator 

01 / 18/2000 15:41 1035 .8 AS06 DPG 

ANALYTICAL RESULTS 

- - - ----- ·- - - --··------------- --------·- -- --- - ----- ·· -- -

Ana lyte 

Pu238 
Pu239 

Activity 

2.36e-02 
I .93e-02 

± 2o Uncertainty 

6.8e-02 
3.8e-02 

MDC 

l.Je-0 I 
7.1 e-02 

Unit Date 

PCI/GDRY 01 / 1812000 
PCI/GDRY 01/18/2000 

------------ ---- -



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABO RA TORY 

PU ANALYSES 
SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample #: 99.07327E QC batch #: 

Matrix : SOIL Prep batch #: 

Sample type: SAM Prep procedure: 

Amount analyzed: 2.5 04e-0 I GASH Analysis procedure : 

Dry/wet weight: 89.18 % Analyst: 

Ash/dry weight: 97.60 % QC type : 

Comment: 0"-2" 

COUNTING INFORMATION 

Date and time Duration (min) Detector ID 
--- - --------------

01/18/2000 15 :4 1 

Anal yte 

Pu23 8 . 
Pu23 9 

Activity 

-5. 69e-04 
8.48e-03 

1035 .5 AS07 

ANALYTICAL RESULTS 

± 2a Uncertainty 

l.8e-02 
2.4e-02 

MDC 

5.4e-02 
5.le-02 

0001333P 
0003564X 
NIA 
PU 
AS 
ANA 

Operator 

DPG 

--- - ------ -
Unit Date 

PCI/GDRY O 1/18/2000 
PCI/GDR Y O 1/18/2000 



. 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 
PU ANALYSES 

Sample#: 
Matrix: 
Sample type: 
Amount analyzed: 
Dry/wet weight: 
Ash/dry weight: 

Comment: 

---- -- -- - -· ---

Date and time 

01/18/2000 15:4 I 

---------
Analyte 

Pu238 
Pu239 

SDG #9900096 

SAMPLE ANALYSIS REPORT 

99.07327E QC batch#: 
SOIL Prep batch #: 
SAM Prep procedure: 
2.525e-0 I GASH Analysis procedure: 
89. 18 % Analyst: 
97.60 % QC type: 

0"-2" 

COUNTING INFORMATION 

---------- ------ -- ---------

Duration (min) Detector ID 

1034.6 AS08 

ANALYTICAL RES UL TS 

Activity ± 2a Uncertainty 
---------

-8.27e-04 
6.55e+00 

5.2e-02 
6. le-01 

MDC 

1.0e-01 
4.9e-02 

0001333P 
0003564X 
NIA 
PU 
AS 
MS 

Operator 

DPG 

Unit Date 

PCI/GDR.Y 01/18/2000 
PCI/GDRY 01/ 18/2000 

--------- --- --- - ---· 



. 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 
PU ANALYSES 
SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample #: 99 .07327E QC batch #: 0001333P 
Matrix: SOIL Prep batch #: 0003564X 
Sample type: SAM Prep procedure: NIA 
Amount analyzed: 2.505e-0 I GASH Analysis procedure: PU 
Dry/wet weight : 89. 18 % Analyst: AS 
Ash/dry weight: 97.60 % QC type: MSD 

Comment: 0"-2" 

COUNTING INFORMATION 

Date and time Duration (min) Detector ID Operator 
- -- - ---- ----------- ----- ----- -

01 /18/2000 15 :41 1033 .9 AS09 
-·--------------- ----· - ------- -- -·--

ANALYTICAL RESULTS 

Analyte Activity 
----· - ----- ---

Pu238 
Pu239 

I .22e-02 
7. 16e+00 

± 2a Uncertainty 

7 .2e-02 
8. le-0 I 

- - --- ·--- --------------

MDC 

l .4e-0 I 
3.2e-02 

DPG 

Unit Date 

PCI/GDRY 0 I /I 8/2000 
PCI/GDRY 01/18/2000 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 

PU ANALYSES 

Sample #: 
Matrix: 
Sample type: 
Amount analyzed: 
Dry/wet weight: 
Ash/dry weight: 

Comment: 

Date and time 

01/18/2000 15:41 

Analyte 

Pu238 
Pu239 

SDG #9900096 

SAMPLE ANALYSIS REPORT 

99 .07328F QC batch#: 0001333P 

SOIL Prep batch #: 0003564X 

SAM Prep procedure: NIA 
2.528e-0 I GASH Analysis procedure: PU 
80.99 % Analyst: AS 

94.80 % QC type: ANA 

0"-2" 

COUNTING INFORMATION 

Duration (min) Detector ID Operator 

1024.9 ASI0 DPG 
------ -·---- ---·-

Activity 

l .40e-02 
-3 .04e-03 

ANALYTICAL RESULTS 

± 2a Uncertainty 

6.0e-02 
I .8e-02 

MDC 

l.le-01 
5.7e-02 

Unit Date 

PCI/GDRY 0 1/18/2000 
PCI/GDRY 01/18/2000 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 

PU ANALYSES 

Sample #: 
Matrix: 
Sample type : 
Amount analyzed: 
Dry/wet weight: 
Ash/dry weight: 

Comment: 

Date and time 

01 / 18/2000 15:4 1 

Analyte 

Pu238 
Pu239 

SDG #9900096 

SAMPLE ANALYSIS REPORT 

99.073 29G QC batch #: 
SOIL Prep batch #: 
SAM Prep procedure : 
2 .5 I 3e-0 I GASH Analysis procedure: 
77.56 % Analyst: 
93 .00 % QC type: 

0"-2 " 

COUNTING INFORMATION 

Duration (min) Detector ID 

1031.9 ASII 

ANALYTICAL RESULTS 

-- - -------- ----

Activity 

5.98e-02 
2.63e-02 

± 2a Uncertainty MDC 
-----------
4.4e-02 
2.9e-02 

4.Se-02 
3.8e-02 

0001333P 
0003564X 
NIA 
PU 
AS 
ANA 

Operator 

DPG 

Unit Date 

PCI/G DRY 01/18/2000 
PCI/GDRY 01/18/2000 

.~'.,,., ~-- r ; ,., ; ""7_..,.._ <:: 
( • •, · I I (\...:..,... \ ...... 

., 

' -/1 (. . l /._, • /1 . , 
""" . ' I I . ..... 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABO RA TORY 

PU ANALYSES 
SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample #: 99.073302 QC batch #: 0001333P 
Matrix : SOIL Prep batch #: 0003564X 

Sample type: SAM Prep procedure: NIA 
Amount analyzed: 2.53 I e-0 I GASH Analysis procedure : PU 

Dry/wet weight: 58.25 % Analyst: AS 
Ash/dry weight: 85.00 % QC type: ANA 

Comment: 0"-2" 

COUNTING INFORMATION 

Date and time Duration (min) Detector ID Operator 
--- -- ------------ --------·----·-- ----- --- --- ----- - ------ ·-----

01/18/2000 15 :41 1032.3 AS12 DPG 

ANALYTICAL RESULTS 

Activity ± 2a Uncertainty MDC Unit Date Analyte 

Pu238 
Pu239 

-------------------·------------- -----·- . --- ---- .. - - ---· 

2.89e-02 
8.25e-02 

5.3e-02 
5. 1 e-02 

9.4e-02 
4 .8e-02 

------- -----------

PCI/GDRY 01/18/2000 
PCI/GDRY O 1/ 18/2000 



. 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

NATIONAL AIR AND RADIATION ENVIRONMENTAL LABO RA TORY 
PU ANALYSES 
SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample #: 99.0733 IA QC batch #: 
Matrix: SOIL Prep batch #: 
Sample type: SAM Prep procedure: 
Amount analyzed: 2.528e-0 I GASH Analysis procedure: 
Dry/wet weight: 73.46 % Analyst: 
Ash/dry weight: 92.20 % QC type: 

Comment: 0"-2" 

COUNTING INFORMATION 

Date and time Duration (min) Detector ID 
-------·-·---

01 / 18/2000 15:42 103 l.3 AS17 

ANALYTICAL RES UL TS 

--~ ---- --- ---·------- ·-- -----------

Analyte 

Pu238 
Pu239 

Activity 

-4. l 7e-02 
2. l 7e-02 

± 2a Uncertainty 

5.4e-02 
3 .7e-02 

MDC 

l.3e-0 I 
6.6e-02 

000 1333P 
0003564X 
NIA 
PU 
AS 
ANA 

Operator 
--·- ---

DPG 

Unit Date 

PCI/GDRY 01/18/2000 
PCI/GDRY 0l/18/2000 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABO RA TORY 

PU ANALYSES 
SDG #9900096 

SAMPLE ANALYSIS REPORT 

Sample#: 99 .073328 QC batch#: 0001333P 
Matrix: SOIL Prep batch #: 0003564X 
Sample type: SAM Prep procedure: NIA 
Amount analyzed: 2.510e-0l GASH Analysis procedure: PU 
Dry/wet weight: 85 .63 % Analyst: AS 
Ash/dry weight: 96.40 % QC type: ANA 

Comment: 0"-2" 

COUNTING INFORMATION 

Date and time Duration (min) Detector ID Operator 

01/18/2000 15 :42 1030.7 AS18 DPG 
---------- ---

ANALYTICAL RESULTS 

--- ------ ------- - -- ·· -- --- -- - ------------ -------- -·------

Analyte 

Pu238 
Pu239 

Activity 

7.99e-04 
l.27e-02 

± 2a Uncertainty 

3.6e-02 
2.2e-02 

---------- - ------ ---

MDC 

8. Ie-02 
4. le-02 

Unit Date 

PCI/GDRY 01/18/2000 
PCI/GDRY 0) / 18/2000 

---· · - - -- -



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 

PU ANALYSES 
SDG #9900096 

SAMPLE ANALYSIS REPORT 

QC Sample #: RBK-00403020U QC batch #: 
Prep batch #: 
Prep procedure : 
Analysis procedure: 
Ana lyst: 
QC type: 

COUNTING INFORMATION 

Date and time Duration (min) Detector ID 

0001332N 
0003560T 
NIA 
PU 
SPK 
RBK 

Operator 
. . ---------- -- ---------------------- ---------------- -- - .. ------------------

01/10/2000 15:53 1000.0 AS08 DPG 

ANALYTICAL RES UL TS 

- ------- ---- ·------- ------------·------ - - ------- - - - -------------

Analyte 

Pu238 
Pu239 

Activity 

2.48e-03 
3.3 I e-03 

± 2a Uncertainty 

I .6e-02 
7.4e-0J 

MDC 

3.2e-02 
I .Se-02 

Unit 

PC! 
PC! 

Date 
------- ------

01/10/2000 
01 / 10/2000 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 

PU ANALYSES 
SDG #9900096 

SAMPLE ANALYSIS REPORT 

QC Sample #: RBK-00403029D QC batch#: 
Prep batch #: 
Prep procedure: 
Analysis procedure: 
Analyst: 
QC type: 

COUNTING INFORMATION 

0001333P 
0003564X . 
NIA 
PU 
AS 
RBK 

-- ---·--------- -- - ----- ----------- -----------------·- --·---

Date and time Duration (min) Detector ID 
--·-----

01/18/2000 15:42 1030-2 ASl9 
-- -·-·---· - - ·- - ·- --··- - ----·--------·- ------------

ANALYTICAL RESULTS 

----- - ----- --- ------------- ·---
Analyte 

Pu238 
Pu239 

Activity 

4 .06e-03 
-9.42e-04 

± 2a Uncertainty 

2. le-02 
5.5e-03 

---- -------------- ----

-----· --
MDC 

4. le-02 
I. 7e-02 

Operator 
-------

Unit 

PC! 
PC! 

DPG 

Date 

01/18/2000 
01/18/2000 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABO RA TORY 

PU ANALYSES 

QC batch #: 
Preparation procedure: 
Analysis procedure: 

NAREL Sample # 

99 .07313Y 
99 .07313Y 
99 .073142 
99.073142 
99 .073 142 
99 .07315A 
99.073168 
99 .073 l 7C 
99 .073 18D 
99.073 l 9E 
99 .07320X 
99.07321 Y 
99 .073222 
RBK-00403020U "' 

SDG #9900096 

QC BATCH SUMMARY 

000133 2N 
NIA 
PU 

QC 
Yie ld(%) 

Type 

84 .94 % 
DUP 74.92 % 

75.38 % 
MS 78.92 % 
MSD 82.55 % 

79.85 % 
74.09 % 
8 1.56 % 
77.92 % 
77 .20 % 
81.86 % 
84.71 % 
76.89 % 

RBK 65 .82 % 

± 2a Uncerta inty(%) 

6.50% 
6.09% 
6.07% 
6. 18 % 
6.43 % 
6.33 % 
5.98 % 
6.41 % 
6. 19% 
6.10 % 
6.40 % 
6.56 % 
5.70 % 
5.19 % 

Analyst 

SPK 
SPK 
SPK 
SPK 
SPK 
SPK 
SPK 
SPK 
SPK 
SPK 
SPK 
SPK 
SPK 
SPK 

. -·Samp les marked with an asterisk are not in this sample delivery group but were analyzed with it for QC purposes. 



National Air and Radiation Environmental Laboratory 
QC Batch Report 

QC 3atch it: 000 1332N Analytical ?rocecure: PU 

Sample ID 

00403020U 
00403C20U 

Sa.r.-.p l e ID 

99 .07 313¥ 
99. 073 lJY 

Sa."Tiple :::o 

9S- .07 3142 
S-:? .J7Ji4Z 

Sample ID 

Nuclide 

PU238 
?U239 

:-Iuclide 

?U238 
?U239 

~,uc l ide 

?!.i238 
?U239 

REAGENT BLAN.KS (PCI ) 

!\c::.vity ± 2cr 

2 .48e-03 ± l.6e-02 · 
3.Jle-03 ± 7.4e-03 

LABORATORY DUPLICATES (PCI /GASH ) 

Cr:.gir:.al ± 2cr Dup2.icate ± 2cr RPO 

-4 .l'i e-0J ± J.9e-02 -6.S0e-0J ± J . 2e-02 . 0.00 
2. 92e-02 ± 2.Be-02 9.93e-0J ± l.7e-02 , 98.50 

MATRIX SPIKES ( PCI /GASH) 

.;.rn: .~.dded - 2cr )Jat::..1.Te ± 2cr ~!e:.su.:-2d 

NO S?:KE :,.,;~ .. ~ 
5 . S-le+00 = 2.8% l.35e-02 ± J.0e-02 5 .J 0e---00 

MATRIX SPI:KZ DUPLICATES (PCI /GASH ) 

Nucli~e A...~: Added± 2cr 

z 

-0 . 09 OK 
-1.16 OK 

± 2cr 'l;R z 

± 6.le-01 89.~6 -~ .:O C" :-.. 

z %R z -------------------------------------------------------
?9.07314Z 
'?:1.0"i'3:!.4Z 

.~-:.alyst: 

QA Officer : 

?r.J2 3 8 
?U239 

J 

~O S?IK3 DAT.:\ 
5.3<:e+00 ± 2.8% 

.... 

5 . C2e~00 ± 5.Se-01 4. lB 0. 3 8 CK 35.80 -2.l0 CK 
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U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABO RA TORY 

PU ANALYSES 

QC batch #: 
Preparation procedure: 
Analysis procedure: 

000 1333P 
NIA 
PU 

SDG #9900096 

QC BATCH SUMMARY 

--------- -·- - - --- ·--------

NAREL Sample # 
QC 
Type 

------- ---- -

99 .07323A 
99 .073248 
99 .073248 DUP 
99 .07325C 
99.073260 
99.07327E 
99.07327E MS 
99 .07327E MSD 
99 .07328F 
99 .07329G 
99.073302 
99.0733 IA 
99.073328 
RBK-00403029D * RBK 

Yie ld(%) ± 2a Uncertainty(%) 

96 .54 % 6.86% 
93 .73 % 6.88 % 
73 .32 % 5.88 % 
84.19 % 6.34% 
79 .78 % 6.21 % 
96.01 % 6.99 % 
94.78 % . 6.41 % 

88.44 % 7.34 % 
94.49 % 6.92 % 
95 .30 % 6.87 % 
91.85 % 6.78 % 
93.72 % 7.05 % 
89 .82 % 6.62 % 
77.90 % 6.02 % 

Analyst 

AS 
AS 
AS 
AS 
AS 
AS 
AS 
AS 
AS 
AS 
AS 
AS 
AS 
AS 

--------· ----- - ·----------------·- ·------
• Samples marked with an asterisk are not in this sample delivery group but were analyzed with it for QC purposes. 



National Air and Radiation Environmental Laboratory 
QC Batch Report 

QC Batc h~ : 0001333P Analytical Procedure: PU 

'. $ample ID 

1004030290 
! 004030290 

'. Sample ID 

j 99.07324B 
! 99 . 07324B 
I 

! sample ID 
I 
199 . 07327E 
' 99 . 07327E 

!Sample ID 

i 99.07327E 
: 99 . 07327E 

Nuclide 
I 
i PU238 
. PU239 

Nuclide 

PU238 
PU239 

Nuclide 

, PU238 
' PU239 

1Nuclide 

i PU238 
PU239 

REAGENT BLANKS (PCI ) 

Activity± 2cr 

4 . 06e-03 ± 2.le-02 1· 
! -9.42e-04 ± 5.Se-03 

I 

LABORATORY DUPLICATES (PCI / GASH ) 

Original ± 2cr louplicate ± 2cr RPO 

4 . 36e-03 ± 4.9e-02 j 1. 3 le-02 ± 3 . 0e-02 j 99.87 
6.80e-03 ± 3.le-02 j 0.00e+00 ± 0.0e+00 , 200.00 

I 

MATRIX SPIKES ( PCI / GASH ) 

iAmt Added± 2cr I Native ± 2cr I Measured 
I I 

I 

I 
I INO SPIKE DATA 

2.4e-02 / : 7 . 96e+00 ± 4.5% 8 . 69e-03 ± 6 . 7le+00 

MATRIX SPIKE DUPLICATES (PCI / GASH) 

I 
:Amt Added ± 2cr Measured ± 2cr 

i 
RPD j 

INO SPIKE DATA i 
! 8.02e+00 ± 4 . 5% 7.34e+00 ± 8 . 3e-0l 8.14 ! 

z 

0.30 OK 
-0 . 44 OK 

± 2cr %R Z 

± 6 . 2e-01 8 4 . 2 3 · -2 . 5 6 OK 

z 

0.80 OK 
i 

91 . 3 8 . -1 . 19 OK 
~------------.r-----------~---------~--,---~------ --- - - - - ----

// 1 rloo Analyst: 

QA Off icer: 

( l 

t/; f / -<_QfJO 
7 l 
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PAASONS ENGINEERING SCIENCE, INC. 

30 Dan Road • Canton. Massachusetts 02021-2809 • (78 1) -\01-3200 • Fax: (731 ) 401-2575 

February 10, 2000 

Mr. Julio Vazquez 
USEPA Region II 
Superfund Federal Facilities Section 
290 Broadway, I 8th Floor 
New York, NY I 0007-1866 

Mr. Steven Paszko 
New York State Department of Environmental Conservation 
Division of Hazardous Waste Remediation 
Bureau of Eastern Remedial Action 
50 Wolfe Road, Room 208 
Albany, NY 12233-7010 

SUBJECT: Location Map of EPA Samples Collected for Plutonium-239/240 at SEAD-12, Seneca 
Army Depot Activity, Romulus, NY 

Dear Mr. Vazquez/Mr. Paszko: 

Please find enclosed a map of the soil sampling locations where EPA samples were collected in December 
1999 and analyzed for Plutonium-239/240. Please note that no sample was collected at MW12-6: this 
location is shown for reference. Sample locations SSl2-9, SSl2-13 , and SSl2-14 are Parsons ES' original 
sample locations that were collected and re-analyzed in December 1999 by both Parsons ES and EPA. 
Sample location SSl2-2 is a Parsons ES original sample location and was collected and re-analyzed by EPA 
only. Sample location EPAl2-I was collected and re-analyzed by both EPA and Parsons ES laboratory. 
The remaining locations (EPA 12-2 through EPA 12-16) were collected for analysis by EPA only. Data from 
the four samples analyzed by Parsons ES are attached to this letter. Please note that this data presentation is 
slightly different than that distributed during the January 2000 BCT meeting. 

If yo u have any questions or concerns regarding this figure, please do not hesitate to call me at (781) 
401-253 5 or Michael Duchesneau at (781) 401-2492. 

Sincerely, 

PARSONS ENGINEERING SCIENCE, INC. 

':!~e~~E<P-~ 
Task Order Manager 

cc: Mr. Tom Enroth, CENAN-PP-HE 
Mr. Stephen Absolom, SEDA 
Mr. Jim Mullikin (USACHPPM) 

p:\projects\seneca\s I 2ri\projmgmt\resamp\epacvr2.doc 

~ 
~PAASONS 

Mr. Keith Hoddinott, USACHPPM (Prov.) 
Ms . Dorothy Richards, CEHNC-PM-ND 



Comparison of Original Sampling Data from the North End to Re-sampling data at 
Four North End Locations. 

Original Pu-239I240 Data - Requested D.L = 0.1 pCi/g (November 1997) 
Sample ID Radionuclide Value(pCi/g) Error Lab Qualifier 
SS12-13 Plutonium-239/240 0.3 0.1 ND 
SS12-2 
SS12-13 
SS12-9 
SS12-14 

Plutonium-239/240 
Plutonium-239/240 
Plutonium-239/240 
Plutonium-239/240 

0.2 
0.2 
0.2 
0.3 

0.2 
0.1 
0.1 
0.1 

ND 
ND 
ND 

New Re-sampling Results - Requested D.L. = 0.01 pCilg (December 1999) 
Sample ID Radionuclide Value(pCilg) Error Lab Qualifier 
123506 (SS12-14) Plutonium-239/240 0.007 0.00412 none 
123508 (EPA12-1) Plutonium-239/240 0.005 0.00348 none 
123504 (SS12-13) Plutonium-239/240 0.077 0.0156 none 
123502 (SS12-9) Plutonium-239/240 0.009 0.00538 none 

Notes: 
NA - Not available at this time. 
A sample was re-collected from SS12-2 and analyzed by EPA's laboratory only . 

p:lpitlprojectslsenecals 12rilfield 1299\punorend.xls 

Parsons Qualfier 
UJ 
UJ 
u 
u 
UJ 

Parsons Qua/fier 
NA 
NA 
NA 
NA 

2/11/2000 
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PARSONS ENGINEERING SCIENCE, INC. 

MEMORANDUM 

TO: Steve Absolom DATE: July 2, 1999 

FROM: J. Travers COPIES: T. Enroth, K. Healy 

SUBJECT: Pu-239/240 hits at SEAD-12. 

Attached are two tables (soil and sediment) of all the Pu-239/240 detections we have at SEAD-12 
(background plus site samples) based on the validated data. Pu-239/240 was not detected in surface 
water samples upon validation of the data. There are approximately 79 soil and 26 sediment 
samples which have reported values after validation. Our original estimate of 20 to 30 samples was 
based only on Phase I san1pling results which included only sediment/surface water, background 
soil locations, and a few borings. Phase II data (surface soil sampling, test pits, and borings) have 
been included in the attached tables. Phase I groundwater data has not been evaluated since we 
have not received complete data packages from the laboratory yet. 

Prior to our validation, approximately 70% of the Pu-239/240 results were reported as detections by 
the laboratory: This number decreased significantly after validation due to detections of Pu-
239/240 in the method blank. All of the detections are between 0.1 and 0.2 pCi/g except for one 
sample from Area B (SS12-139) which was 1.0 pCi/g. The attached tables do not include instances 
of elevated detection limits which were qualified as non-detect. 

In the cover letter to EPA enclosed, we propose to compare data from split samples which the 
agencies collected to see how the results compared. If you would like, we can prepare data tables 
for these samples to send to EPA and NYSDEC for comparison. 

H:\eng\seneca\s l 2ri\prjmgt\ letters\absolom3 .doc l 



SDG LOC ID -

976178 MW12-4 
- - - - - - - - - - - - -

MW12-4 
- - - - - - - - - - - -
976183 MW12-4 
- - - - .. - - -

MW12-1 
- - - - - - - - - - - - -

MW12-1 
- - - - .. - - - - - - -

MW12-1 
- - - - - - .... - - - - -
976185 MW12-3 
- - - - - - - - - - - - -

MW12-3 
. - - - - - - - -
976234 S812-3 
- - -· - - - - - - - - -

S812-3 
. - - - - - - - - - - - -

S812-4 
- - - - - - - - - - - -
976235 S812-2 
- - - - - - - - - - - - -
976405 BLDG819-1 

- - - - - - - - -
985953 TP12-5 
- - - - - - - - -

TP12-5 
- - - - - - - - - - - -

TP12-5 
- - - - - - - - -
985974 TP12-7 

- - - - - - - - .. - - -
TP12-8 

- - -· - - - - - - - - - -
TP12-8 

- - - - - - - - - - -
986137 S812-68 
- - - - - - - - - - - - -

8S12-21 
- .. - - - - - - - - - - ·-

S812-24 
- - - - - - - ... - - - - -

S812-26 
- - - - - - - - - - - - -

BLDG 815 
- - - - - - - - - - - - -
986167 S812-34 
- - - - - - - - - - - - -

S812-36 
- - - - - - - ·ssf2-s9· -
- - - - - - - - - - - - -

S812-42 
- - - - - - - - - - - - -

S812-44 
- - .. - - - - - -

S812-46 
- - - - - - - - - - - - -

S812-48 
- - - - - - .. - - - ..., - -

S812-49 
- .. - - - - - - - - - - -
986177 S812-51 
- - - - - - - - - - - - -

S812-52 
- - - - - - - - - - - -

S812-53 
- - - - - - - - - - -

S812-54 
- - - - - - - - - - - -

S812-58 
- - - - - - - - - - -

S812-59 
- - - - - - - - - - -

81603 . - - - - - - - - - - . -
80402 

- - - - - - - - - - - - -
80404 

- - - - - - - - - - - - -
80405 

- - - - - - - - - - - ~ -
986189 8S12-87 
- - - - - - - - -

SEAD-12 
PLUTONIUM 239/240 RESULTS 
DETECTIONS IN SOIL (pCi/g) 

TOP PARSONS BOTTOM 
VALIDATED DEPTH DEPTH SAMP ID - (feet) (feet) 

VALUE QUALIFIER 

12501 4.0 5.4 0.10 
- - - - - - .. - - - - - - - - - - -
12502 6.0 8.0 0.10 J 

- - - - - - .. - - - - - - -
12505 0.0 0.2 0.20 

- .. - - - - - - . -
12506 0.2 2.0 0.20 
- - .. - - - - - - - - - - - - - -
12507 0.0 0.2 0.20 J 

- - - - - . 
12508 4.0 6.0 0.10 
- - - - - - - - - - .. - - - - -
12509 0.0 0.2 0.20 
- - - - - - - - - - - - - - - - - -12511 6.0 8.0 0.20 
- - - .. - - - - - - - - - - - - - - - - - - -
12524 0.0 0.2 0.20 J 
- - - - - - - .. - - - - - - - - - - - - -
12525 1.0 4.0 0.10 J 
- - - - .. - - - - - - - - - - - - - - - - - - -
12530 0.0 0.2 0.20 J 

- .. - - - - - - - -
12533 8.0 10.0 0.20 
- - .. - - - - - - - - - - - - - - - - - - - - - .. 
12552 0.0 0.2 0.20 J 
- - - - - - - - - - - - - - - - - - -
123089 0.5 0.5 0.1 0 

- - - - - - - - - - - - - - -
123091 8.0 8.0 0.10 J 
- - - - - - - - - - - - - - - - - .. - - - -
123092 0.5 0.5 0.10 
- - - - - - - - - - - - - - - - - - - - - - - -123127 1.0 1.0 0.10 

- - - - - - - - - - - - - - - - - - -
123130 1.0 1.0 0.10 
- - - - - - - - - - - - - - - - - - - - - -
123132 3.0 3.0 0.10 

- - - - - - - - - - - - - - - -
123213 0.0 0.2 0.10 J 
- - - - - •· - - - - .. - - - - - - - -
123215 0.0 0.2 0.10 J 

- - - - - - - - - - .. - .. - - - - -
123218 0.0 0.2 0.10 J 
- - - - - - - - - - - - - - - - - - - - - -
123220 0.0 0.2 0.10 J 
- - - - - - - - - - - - - - - - - - - - - - - -123221 0.0 1.0 0.10 J 
- - - - - - - - - - - - - - - - - - - - - - - - - .. 
123231 0.0 0.2 0.10 J 

- - - - - - - - .. - - - - - - - - - - .- - - -
123233 0.0 0.2 0.20 J 
- - - - - - - - - - - - - - - - - - - - - - - - - - -
123236 0.0 0.2 0.10 J 
- - - - - - - - - - - - - - - - - - - - - - - - - - - -
123239 0.0 0.2 0.10 J 
- - - - - - - .. - - - - - - - - - - - - - - - - -
123240 0.0 0.2 0.10 J 

- - - - - - - - . .. - - - - - - -
123242 0.0 0.2 0.20 J 
- - - - - - - - - - - - - - - - - - - - - -
123244 0.0 0.2 0.20 J 
- - - - - - - - - - - - - .. - - - - - - - -
123245 0.0 0.2 0.10 J 

- - - - - - - - - - - - - - - - - - - - -
123248 0.0 0.2 0.10 
- - - - - - - - .. - - - - - - - - - - - - - - -
123249 0.0 0.2 0.10 
- - - - - - - - - - - - - - - - - - - - - - -123250 0.0 0.2 0.10 
- - - - - - - - - - - - - - - - - - - - - -123251 0.0 0.2 0.10 
- - - - - - - - - - - - - - - - - - - - - - -
123254 0.0 0.2 0.10 
- - -- - - - - - - - - - - - - - - - - - - - - - - -123255 0.0 0.2 0.10 
- - - - - - - - - - - - - - - - - - - - - - - -124044 0.5 1.0 0.10 J 
- - - - - - - - - - - - - - - - - - - - - - - - - - - -124080 0.5 1.0 0.10 
- - - - - - - - - - - - - - - - - - - - - - - - - - - -
124082 0.0 2.0 0.10 J 

- - - - - - - - - - - - - - - - - - - -
124083 0.0 2.5 0.10 J 
- - - - - - - - - - - - - - - - - - . - - - - - - - - -· -
123279 0.0 0.2 0.10 ,J 
- - - - - - - - - - - - - - - - - - - - - - - - - -

Page 1 
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LAB VALUE 
QUALIFIER ERROR LLD 

0.10 0.20 
- - - - - - - - - - -

0.10 0.20 
- - - - - -

0.10 0.10 
-

0.20 0.20 
-· - - - - -

0.30 0.30 
- - - - -

0.10 0.20 
- .. -

0.20 0.20 
.- - - - - - - - -

0.20 0.20 
- - - .. - - - - - - - -

0.20 0.20 
- - - - - - - -

0.10 0.20 
.. - - - - - - - - - - - - -

0.20 0.30 
.. - - - - - - - -

0.10 0.10 
- - - - - - - - - - - - - - - - - -

0.20 0.30 
- - - - - - - - - -

0.10 0.10 
- - - - - -

0.10 0.10 
- - - - - - - - - - -

0.10 0.10 
- - - - - " 

0.10 0.10 
- - - - - - - - -

0.10 0.10 
- ,_ - - - -

0.10 0.10 
- - - - - -

0.10 0.10 
- - -

0.10 0.10 
- - - - ·- -

0.10 0.10 
- .. - - - - - -

0.10 0.20 
- - - - - - - - - - - - - - - -

0.1 0 0.20 
- - - - - - - - - - - - -

0.10 0.20 
- - - - - - - - - - - - -

0.10 0.10 
- - - - - - - - - -

0.10 0.10 
- - - - - - - - - - - - - - - - - -

0.10 0.10 
- - - - - - - - -

0.10 0.10 
- - - - - - - -

0.10 0.10 
- - - - - - - - - - -

0.10 0.1 0 
- .. - - - - - - -

0.10 0.10 
- - - - - - - - - - -

0.10 0.20 
- - - - - - - - - -

0.10 0.20 
- - - - - - - - - - - -

0.10 0.20 
- - - - - - - .. 

0.10 0.10 
- - - .. - - - - - - - - - -

0 .10 0.20 
- - - - - - - - - - - - - -

0.10 0.20 
- - - - - .. - - - - - - - -

0.10 0.30 
- - - - - - - - - - - - -

0 .20 0.30 
- - - - - - - - - - - - - -0 .20 0.30 
- - - - - - - - - - - - - -

0 .10 0.10 
- - - - - - - - - - - - - - - -

0.10 0.20 
- - - - - - - - - - - - - -



SDG LOC ID -

986189 8S12-90 
- - - - .. - - - - - -

S812-94 
- - - - - - - - - - - -

S812-99 
- - - .. - - - - - - -

S812-103 
- - - - - . - - - - - -

8S12-112 
- - - - - .. - -- -
986209 SS12-170 
- - - - . - - - - - -

SS12-175 
- - - - - . ,.,. - .... - - -

SS12--176 
- - - - - - - - - - - -

SS12-179 
- - - - - . - - - - - - -

SS12-187 
- - - - - - - - - - - -

SS12-188 
- - - - - - - - - - - - -

SS12-197 
- - - - - - ... - .,. ... - -

SS12-199 
- - - - - - - - - - - - -
986212 SS12-201 
- . - - - ·• - - - - - - -
986213 8S12-127 
- . - - - - - - - - - -

S812-134 
- - - - - - - - - - - - -

S812-135 
- - - - - - - - - - - -

S812-136 
. - - - - - - - - - - - -

8S1 2-139 , _ - - - - •· - .. - .. - -
S8 12-140 

- - - - .. . . - - - - - -
ss-I2-141 

- . - - - - - - . - -
986224 S8 12-129 
- - - - - - - - - - - - -

S81 2-137 
. - - - . - - - - - ... - -

SS12-145 
- - - - - - - - - - - - -

8S1 2-148 
. - - - - .. - - - - - - -

ss-I2-155 
. - - - - - - - - - - - -

S812-158 
- - - - - - - - - - - - -

S81 2-172 
. - - - - - - - - - -

8 S1 2- "133 
- - - .. - - - - - - -

8S12-89 
- - - - .. - - - - -

S81 2-21 8 
-- - .. -

S812-228 
. - - - - .. - - - - - - -

SS12-233 
- - - .. - - - - -

986225 8 S1 2-167 
- - - - - . - - - - - .... -

8 S12-235 
- - . - - - - - - -

8S12-236 
-

SEAD-12 
PLUTONIUM 239/240 RESULTS 
DETECTiONS IN SOIL (pCi/g) 

PARSONS TOP BOTTOM 
VALIDATED DEPTH DEPTH SAMP ID - (feet) (feet) 

VALUE QUALIFIER 

123283 0.0 0.2 0.20 J 
- - - - - - -- - - - - . .. 
123288 0.0 0.2 0.10 
- - - - - - - - - .. .. - - - - -
123293 0.0 0.2 0.20 J 
.. - - - -· - -123297 0.0 0.2 0.20 
- - - - - -· - .. - - -
123306 0.0 0.2 0.10 
- . - - -
123365 0.0 0.2 0.10 
- - -· - - - -
123369 0.0 0.2 0.10 
- - - . - - - . 
123370 0.0 0.2 0.10 
- - - - - .. . .. - - .. . - - -- - -
123373 0.0 0.2 0.10 
- - - - - - - - - .. - - - - - - -
123381 0.0 0.2 0.10 
- - - - - - - .. - .. .. - .. - - - -
123382 0.0 0.2 0.10 
- - . - - ·• - - - -
123391 0.0 0.2 0.10 
- - - .. -- - - - - .. - - - - -- - . 
123393 0.0 0.2 0.10 

- - - - - - - - - - - - - - - -
123430 0.0 0.2 0.10 
- - - - -- - .. - .. - - . - - - -
123321 0.0 0.2 0.10 
- - - - - - - - •· - - . - - . - - -
123328 0.0 0.2 0.10 
- - - - - - -- - .. - - . - - .. - - -
123329 0.0 0.2 0.10 

. - - - - - - - . - - . - - - . . -
123330 0.0 0.2 0.10 J 
- - - - - - - - - - - - - - .. 
123333 0.0 0.2 1.00 
- - - . - .. - -
12~1334 0.0 0.2 0.10 
- - - . - . - - - - - - -
123336 0.0 0.2 0.20 
- - - - - - - - - . .. - - -
123323 0.0 0.2 0.10 
- - - .. - - - .. .. - - . - . .. .. 
123331 0.0 0.2 0.10 

- - - - - - - - - - - - - - - - - - . -
123340 0.0 0.2 0.10 
- - - - - .. - - . - - - - - - . - - - .. - - -
123343 0.0 0.2 0.10 
- - - - - .. - - - - - - - - - - - -
123350 0.0 0.2 0.10 
- - - - - - - - - - - - - - . - - - . -
123353 0.0 0.2 0.10 
- - - - - - - - - - - - - - - - - - - .. - - - - -· -
123366 0.0 0.2 0.10 
- - - - - .. - - .. - - - - .. . . . 
123377 0.0 0.2 0.10 

- - .. - - . . - . - -
123402 0.0 0.2 0.20 

- .. - - - - .. - . . - - - - --
123413 0.0 0.2 0.20 
- - - - - - - - - - - - - -
123423 0.0 0.2 0.10 
- - - - - .. - - - - - - - - .. - . 
12342S 0.0 0.2 0.20 
- - - - - .. . - . -· - - - -
123431 0.0 0.2 0.10 
- -· - -- - - - .. - - - - - - - - - - - - . - - - -
123432 0.0 0.2 0.10 
- - - . - - - . - . - - - -
123433 0.0 0.2 0.20 
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LAB VALUE 
QUALIFIER ERROR LLD 

0.20 0.30 
.. - - - . -- - - - - - - - - -

0.20 0.30 - - - - . . - - -
0.20 0.30 

- - - - -
0.20 G.20 

- . - - .. - -
0.10 0.20 

- - - - . .. 
0.10 0.10 

- - - - - - - . 
0.10 0.10 

- - - - - - - .. - -
0.10 0.10 

- . - - -- - - - - - - - - .• -
0.10 0.10 

- - - - - - - - - - - - -0.10 0.10 
- - - - -- - - - .. - - - - - -

0. 10 0.20 . - . - - - . - .. - - - -
0.10 0.20 

- - - - - - - .. - - - - - -
0. 10 0.20 

- - - . .. - - - - - - - -
0.10 o.rn 

- - - - - - .. - - - . - - -
0.10 0.10 

- - .. - . - •· - - - .. - - -
0.10 0.10 

- - - - - - . - . - - - - - -
0.10 .-w 

- - - - - - - .. - - - -
0. 10 0.1 ) 

- . - - .. - - - . 
-0.40-0.60 

- - - - - - -
0.10 0.10 

- - - .. - - -
0.10 o.rn 

- - - - .. - - -
0.10 0.10 

- - - - - .. 
0.10 0.10 

.. - .. - - - - - - - - - - - - -
0.10 0.10 

- . -· .. - . - - - - . 
0.10 0.10 

- - - - .. - - - . - -
0.10 0.10 

- - - - . - - - - - - . - - -
0.10 0.10 

- - - - - .. -· - - - .. - - •· - -
0.10 0.20 

- - - - - - -- -
0.10 0.10 

- - - . .. . -- - . - - . 
0.10 0.10 

. - . - - .. - -
0.10 0.10 

- - -
0.10 0.10 

- - . - - - - . . - - -
0.10 0.1 0 1 

.. - - - - - - - o.'.io-1 0.10 
- - .. . - - .. .. - :o.~~1 0.10 
- - .. . . -

0.10 0.10 
·-



SDG LOC ID -

976095 SWSD12-2 
- - - - - - - - - - - - -

SWSD12-2 

97B105 - - - - - - - - -
SWSD 12-4 

- - - - - - - - - - - - -
SWSD12-4 

- - - - - - - - - - - -
SWSD12-3 

- - - - - - - ~-~---
976118 SWSD12-2 

- - - .,. - - - ..., ... 
976183 SWSD12-1 
- - - - - - - - - - - - -
976185 SWSD12-4 
- - - - - - - ------

SWSD12-4 
- - - - - - - - - - - -

SWSD12-2 
- - - - - - ·- - - - - -

SWSD12-4 
- - - - - - - - - - - - -
976192 SWSD12-2 
- - - - - - - - - - - ~ -

SWSD12-2 
- - - - - - ------

SWSD12-2 
- - - - - - - ---~-~ 

SWSD12-1 
- - - - - - - -------

SWSD12-5 
- - - - - - - ------

SWSD12-9 
- - - - - - - ------
976234 SWSD12-7 
- - - - - - - - ... ,_ - - -

SWSD12-6 
-- - - - - -- - - - - - - -

SWSD12-3 
- - - .. - - - - - - - -

SWSD12-3 
- - - - - - - - - - - - -

SWSD12-1 
- - - - - - - - - - - - -
976235 SWSD12-6 
- - - - - - - ------

SWSD12-4 
- - - - - ·- - - - - - -

SWSD12-1 
- - - - - - ------

SWSD12-6 

SEAD-12 
PLUTONIUM 239/240 RESULTS 

DETECTIONS IN SEDIMENT (pCi/g) 

PARSONS TOP BOTTOM 
VALIDATED 

SAMP ID DEPTH DEPTH VALUE QUALIFIER - (feet) (feet) 

12400 0.2 0.3 0.10 
- - - - - - - - - - - - - - - - - - - ·- - - - -
12401 0.3 0.5 0.10 

- - - - - - - - - - - - - - - - - -
12403 0.3 0.5 0.10 
- - - - - - - - - - - - - - - -· 
12404 0.4 0.6 0.10 

- - - - - - - - - - - - - - - - - - - --
12406 0.2 0.4 0.20 J 
- - - - - - - - - - - - - - - - -- - - - --
12409 0.4 0.6 0.20 J 
- - - - - - - - - - - - - - - - - - - - - -· 
12440 0.2 0.4 0.10 
- - - - - - - - - - - - - - - - - - -
12443 0.2 0.3 0.20 

- - - - - - - - - - - - - - - - - - - - --
12444 0.3 0.5 0.10 
- - - - - - - - - - - - - -- - - - - - - - - - -· .. 
12445 0.3 0.5 0.10 

- - - ·- - - - - - - - - - - - - - - - - - - - -
12446 0.2 0.4 0.10 J 
- - - - - - - - - - - - - -- - - - - - - - -
12419 0.2 0.4 0.10 
- - - - - - - - - - - - - - - - - - - - - - - -
12423 0.3 0.5 0.1 0 

- - - - - - - - - - - - - - - - - - - -
12424 0.5 0.7 0.10 J 
- - - - - -- - - -- - - - - - - - - - - - -
12425 0.2 0.4 0.10 
- - - - - -- - .. - -- - - - - -- - - - - - - - - - -
12436 0.2 0.4 0.10 J 
- - - - - - - - - - - - - - - - - - - - - - - - -
12437 0.3 0.5 0.10 J 

- - - - - - - - - - - - - - -- - - - - -
12421 0.3 0.5 0.10 J 
- - - - - - - - - - - - - - - - - - .. - -
12422 0.2 0.4 0.20 J 
- - - - - - -- - - - - - - - - - -- - - -
12430 0.4 0.6 0.20 J 
.. - - - - - - - - - - - - - - - - - - - --
12431 0.4 0.6 0.10 J 
- - - - - - - - -- - - - - - -- - - - - -- - -
12435 0.5 0.7 0.20 J 
- - - -- - - - - - - - - - - -- - - - - .. 
12448 0.2 0.4 0.10 

- - - - - - - - - - - - - - - - - - - - -
12451 0.1 0.3 0.10 J 
- - - - - - - - - - - - - - - - - -· - - - - - --
12452 0.2 0.4 0.10 
- - - - - - - - - - -- - - - - - - -
12454 1.0 1.2 0.10 J 
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LAB VALU E 
QUALIFIER ERROR LLD 

0.20 0.20 
-- .. - - - - - -

0.20 0.20 
-

0.20 0.20 
-- - - - -

0.20 0.30 
- - - - ·- - - -

0.20 0.30 
- -· 

0.30 0.70 
-· - - - - - -· - - -

0.10 0.10 
- -- - - - -

0.20 0.10 
-- - - -- - - - - .. -

0.10 0.10 
- - - ·- - - - - - -· - - .. 

0 .10 0.10 
- - - - - - - -- - - - -

0.20 0.30 
- - - - .. - -

0.10 0.10 
- - ·- - - - - - - - - -

0.10 0.10 
- - - -- - - - - -

0.10 0.10 
- - - - - - - -- - - -

0.10 0.10 
- - - ·- -- - -

0.10 0.1 0 
- - .. - - - - - - .. - - -

0.10 0. iD 
- - - - - - - - -- - - --

0.10 0.20 
- - - - - - - - --

0.20 O.~O 
- - -

0 :20 0.30 
- - - -

0.10 0.10 : 

0.20 0.30 
- - - -- - - - - -

0.10 0.10 
·• ·- - .. - - - - - -· -- - - -

0.10 0.10 
- - - -

0.10 0.10 
- - .. 

0.10 0.10 



PARSONS ENGINEERING SCIENCE, INC. 

30 Dan Road • Canton, Massachusetts 0202 1-2809 • (781) 4!)1-3200 • Fax : (78 1) 401-2575 

July 19, 1999 

Ms. Carla Struble 
USEPA Region II 
Emergency & Remedial Response Division 
290 Broadway, I 8th Floor, E-3 
New York, NY 10007-1866 

Mr. James Quinn 
New York State Department of Environmental Conservation 
Bureau of Eastern Remedial Action 
Division of Hazardous Waste Remediation 
50 Wolf Road 
Albany, NY 12233-7010 

SUBJECT: Additional Plutonium-239/240 Background Sample Locations at SEAD-12_, Seneca Army Depot 
Activity 

Dear Ms. Struble/Mr. Quinn: 

Enclosed are a revised Table 1, revised figure showing background soil sampling locations, and an insert to 
Appendix A for the document entitled "Background Sample Analyses for Plutonium-239/240 at SEAD-1 2" . This 
document was sent out to you on July 2, 1999. Data for four background sample locations (MW 12-6, SB 12-7, 
SB 12-8, and SB 12-9) were inadvertently left off of Table 1 and the laboratory data for these samples are provided 
in this package. Please replace the existing Table 1 with "Table I (Revised)", replace the existing figure showing 
soil background locations with the one enclosed and insert the data for sample delivery group (SDG) 986113 into 
Appendix A. 

We apologize for any inconvenience. Please do not hesitate to call me at (781) 401-2492, if you have any 
questions. 

Sincerely, 

P r".RSONS ENGINEERIJ'ffr SCIENCE, INC. 

. 'oh--Jµ;?f· 
Micha Duchesneau, P.E . 

. Project Manager 

cc: D. Geraghty, NYSDOH (2 copies) 
S. Absolom, SE[)A (1 copy) 
K. Healy, USACOE (l copy) 
T. Enroth, USACOE (1 copy) 

h :\eng\seneca\s l 2ri\prjmgt\epaplt!t2.doc 
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PARSON S ENGINEERING SCIENCE, I NC. 

30 Dan Road • Canton. Massachuse tts 02021-2809 • (78 1) ,101 -3200 • Filx: (78 1) 40 1-2575 

July 2, 1999 

Ms. Carla Struble 
USEPA Region II 
Emergency & Remedial Response Division 
290 Broadway, 18th Floor, E-3 
New York, NY 10007-1866 

Mr. James Quinn 
New York State Department of Environmental Conservation 
Bureau of Eastern Remedial Action 
Division of Hazardous Waste Remediation 
50 Wolf Road 
Albany, NY 12233-70 I 0 

SUBJECT: Plutonium-239/240 in Background Sample Locations at SEAD-12, Seneca Army Depot Activity 

Dear Ms. Struble/Mr. Quinn: 

At the request of Mr. Steve Absolon1, we are providing you with the following information (enc losed) for your 
review: 

• Data tables showing Pu-239/240 results from background and off-site sample locations at SEAD-12 (refer to 
Section I of the enclosed package); 

• The location of background and off-site samples collected at SEAD-12 (refer to Section 2 of the enclosed 
package); 

• Qua lity Contro l and Quali ty Assurance reports from Core Laboratories (refer to Appendix A of the enclosed 
package); 

• Laboratory Validating criteria (refer Appendix B of the enclosed package). 
• Core's Standard Operating Procedures (refer to Appendix C of the enclosed package); 

The data tables presented in the Section I of the package provide the laboratory results for Pu-239/240 as well as the 
en-or and lower limit of detection (LLD) for each result. In addition, both the qualifier assigned by the laboratory 
(an "ND", if one was assigned) and the qualifier which our validator assigned upon validation (a "U" or "J", if 
one was assigned), have been included in these tables. 

Quali ty control and quality assurance (QA/QC) reports provided in Appendix A are presented by sample delivery 
group (SDG) and include the laboratory case narrative and a Excel spreadsheet print out the electronic deliverable 
that the laboratory provided. The electronic deliverable shows the results for all the environmental samples 
collected within that SDG, as well as the QA/QC samples that were analyzed for that SDG, and provides the same 
information as the QA/QC summary package. The data tables provided in Section I show the SDG that contains the 
QA/QC data for each background or off-site sample listed. 

Laborat01y SOPs and validating criteria are presented in Appendices B and C. The criteria were also provided in 
Appendix F of the Project Scoping Plan for Performing a CERCLA Rl/FS at SEAD-12 (Parsons ES, 1998). These 
are the criteria that were used by our validator in validating the data. 

According to our va lidated data and as we discussed during our conference call on June 1, 1999, there are two 
sediment and eight soil background/off-site sample locations where Pu-239/240 has been detected. These detections 
were between 0.1 and 0.2 pCi/g. Typically, the error reported for these samples are of the same value. None of 

~ 
~PARSONS 



these locations are in the ball field north of the site. During the June I conference call, EPA requested to conduct 
their own review the data, prompting this deliverable. 

Upon your review of the data, we would like to discuss two plans for resolution of this matter. During the June I , 
1999 conference call, we discussed re-sampling the background locations to verify the presence/absence of Pu-
239/240 . First, we propose to review split samples that were collected during the two phases of sediment, surface 
water, and soil sampling conducted at SEAD-12. Our records indicate that EPA split seven soil samples and two 
sediment/surface water samples (we believe for radiological parameters). In addition, NYSDEC split 35 soil 
samples that included radiological analyses. Although none of these samples were from background locations, we 
feel that comparison of data from other locations may prove helpful in resolving the question of whether or not Pu-
239/240 is really present at these levels. Review of the remainder of the site data at SEAD-12, indicates that, like 
the background/off-site samples, there is a similar trend of Pu-239/240 concentrations reported between 0.1 and 0.2 
pCi/g and within five times (usually one to two times) the associated method blank. Again, the reported error is 
typically at least the sample value reported. Comparison of detection limits, resulting error, and method blanks may 
be helpful in determining if the reported values of Pu-239/240 are due to analytical artifacts. 

Second, we propose to re-sample the background/off-site sediment and soil locations where Pu-239/240 was 
detected based on our validation of the data (no Pu-239/240 was detected in surface water locations after 
validation). These locations include the following: sediment samples SD12-60 (0.IJ), SD23-63 (0.1); subsurface 
samples MW12- l (0.1, 0.2), MW12-3 (0.2), and MW12-4 (0. IJ, 0.2); and surface soil location MW12-1 (0.2), 
MW12-3 (0.2), and MW12-4 (0.2) . The analysis would require detection limits 10 times below those achieved in 
the first sampling effort. By requesting lower detection limits, we can narrow the window of error of the results and 
better quantify the presence or absence of Pu-239/240 in these samples. 

If you have any questions or need additional information, please do not hesitate to call me at (781) 401-2492. We 
look forward to your response regarding your review of these data. 

Sincerely, 

PARSONS ENGINEERING SCIENCE, INC. 

~tpt~r-
Project Manager 

h :\eng\seneca\s I 2ri\prjmgt\epaplut.doc 



Sample 
Delivery 
Group Sample 
(SDG) Location 

976178 MW12-5 
976178 MW12-4 
976178 MW12-4 
976178 MW12-5 
976183 MW12-5 
976183 MW12-4 
976183 MW12-1 
976183 MW12-1 
976183 MW12-1 
976185 MW12-3 
976185 MW12-3 
976185 MW12-3 
976185 MW12-2 
976185 MW12-2 
976293 SS12-13 
976293 SS12-2 
976293 SS12-1 
976293 SS12-3 
976293 SS12-5 
976293 SS12-6 
976293 SS12-7 
976293 SS12-14 
976293 SS12-11 
976293 SS12-13 
976293 SS12-12 
976293 SS12-10 
976293 SS12-9 
976293 SS12-4 
976293 SS12-8 
976293 MW57-1 
976293 MW34/MW35 
976293 MW45-4 
986113 SB12-9 
986113 MW12-6 

986113 MW12-6 
986113 MW12-6 
986113 SB12-8 
986113 S812-7 

h:\eng\seneca\s 12ri\coredata\bksoil.xls 

Table 1 (Revised) 
Plutonium (Pu-239/240) Results for Background Soil Sample Locations (pCi/g) 

SEAD-12 
Seneca Army Depot Activity, Romulus, NY 

Top Depth Bottom Lower Limit 
Parsons ES of Sample Depth of Laboratory Result of Detection 
Sample ID (ft) Sample (ft) Result Error+/- (LLD) 

12500 2 3.5 ND 0.1 0.2 
12501 4 5.4 0.1 0.1 0.2 
12502 6 8 0.1 0.1 0.2 
12503 8 9.7 ND 0.1 0.3 
12504 0 0.2 ND 0.1 0.3 
12505 0 0.2 0.2 0.1 0.1 
12506 0.2 2 0.2 0.2 0.2 
12507 0 0.2 0.2 0.3 0.3 
12508 4 6 0.1 0.1 0.2 
12509 0 0.2 0.2 0.2 0.2 
12510 0.2 2 ND 0.1 0.3 
12511 6 8 0.2 0.2 0.2 
12513 2 4 ND 0.1 0.3 
12512 0 0.2 ND 0.1 0.3 
12212 0 0.2 ND 0.1 0.3 
12535 0 0.2 0.2 0.2 0.3 
12536 0 0.2 0.1 0.3 0.5 
12537 0 0.2 ND 0.1 0.3 
12538 0 0.2 0.2 0.2 0.2 
12539 0 0.2 ND 0.1 0.2 
12540 0 0.2 ND 0.1 0.2 
12541 0 0.2 ND 0.1 0.3 
12542 0 0.2 ND 0.2 0.3 
12543 0 0.2 ND 0.1 0.2 
12544 0 0.2 ND 0.2 0.4 
12545 0 0.2 ND 0.1 0.2 
12546 0 0.2 ND 0.1 0.2 
12547 0 0.2 ND 0.1 0.2 
12548 0 0.2 ND 0.1 0.2 
12549 2 2.5 0.1 0.2 0.2 
12550 1.5 2 ND 0.1 0.2 
12551 2 2.5 ND 0.1 0.2 

123189 4 6 0.1 0.1 0.2 
123190 0 0.2 ND 0.1 0.2 
123191 4 6 ND 0.1 0.2 
123192 6 8 0.1 0.1 0.2 
123193 4 6 0.1 0.1 0.2 
123194 4 5 ND 0.1 0.1 

Parsons ES 
Laboratory Validator 

Qualifier Qualifier 
ND u 

J 
ND u 
ND UJ 

J 

ND UJ 

ND UJ 
ND u 
ND UJ 

UJ 
UJ 

ND UJ 
u 

ND u 
ND u 
ND UJ 
ND UJ 
ND u 
ND UJ 
ND u 
ND u 
ND u 
ND u 

UJ 
ND u 
ND u 

u 
ND u 
ND u 

u 
u 

ND u 
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Sample 
Delivery 
Group Sample 
(SDG) Location 
976235 SWSD12-67 
976235 SWSD12-63 
976235 SWSD12-63 
976235 SWSD12-59 
976235 SWSD12-60 
976240 SWSD12-61 
976240 SWSD12-64 
976240 SWSD12-65 
976240 SWSD12-66 
976237 SWSD12-51 
976237 SWSD12-50 
976237 SWSD12-49 
976237 SWSD12-48 
976460 SWSD12-58 
976460 SWSD12-57 
976460 SWSD12-56 
976460 SWSD12-55 
976460 SWSD12-52 
976460 SWSD12-53 
976460 SWSD12-54 

Table 2 
Plutonium (Pu-239/240) Results for Background Sediment Sample Locations (pCi/g) 

SEAD-12 
Seneca Army Depot Activity, Romulus, NY 

Parsons 
ES Lower Limit of 

Sample Top Depth of Bottom Depth Laboratory Result Detection Laboratory 
ID Sample (ft) of Sample (ft) Result Error+/- (LLD) Qualifier 
12447 0.2 0.4 ND 0.1 0.2 ND 
12448 0.2 0.4 0.1 0.1 0.1 
12449 0.3 0.5 ND 0.1 0.1 ND 
12453 0.8 1 ND 0.1 0.1 ND 
12454 1 1.2 0.1 0.1 0.1 
12455 0.7 0.9 ND 0.1 0.4 ND 
12456 0.6 0.8 0.1 0.2 0.2 
12457 0.2 0.5 ND 0.1 0.3 ND 
12458 2.5 2.8 0.3 0.2 0.2 
12459 0.6 0.7 0.2 0.3 0.4 
12460 0.2 0.4 0.1 0.1 0.2 
12461 0.8 1 0.4 0.3 0.2 
12462 0.4 0.6 ND 0.1 0.2 ND 
12465 0.7 0.9 ND 0.1 0.3 ND 
12466 0.5 0.7 ND 0.2 0.2 ND 
12467 0.5 0.7 ND 0.1 0.2 ND 
12468 0.7 0.9 0.1 0.2 0.3 
12469 0.4 0.6 0.4 0.4 0.4 
12470 0.6 0.8 0.2 0.2 0.2 
12471 0.4 0.5 ND 0.1 0.3 ND 
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Table 3 
Plutonium (Pu-239/240) Results for Background Surface Water Sample Locations (pCi/L) 

SEAD-12 
Seneca Army Depot Activity, Romulus, NY 

Sample Parsons 
Delivery ES Lower Limit Parsons ES 
Group Sample Sample Laboratory Result Error of Detection Laboratory Validator 
(SDG) Location ID Result +/- (LLD) Qualifier Qualifier 
976233 SWSD12-67 12047 0.2 0.2 0.2 u 
976233 SWSD12-63 12048 ND 0.1 0.3 ND u 
976233 SWSD12-63 12049 0.2 0.2 0.3 u 
976238 SWSD12-59 12053 0.1 0.1 0.1 u 
976238 SWSD12-60 12054 0.1 0.2 0.2 u 
976239 SWSD12-61 12055 0.2 0.1 0.2 u 
976239 SWSD12-64 12056 ND 0.1 0.2 ND u 
976239 SWSD12-65 12057 ND 0.1 0.2 ND u 
976239 SWSD12-66 12058 0.3 0.2 0.2 u 
976236 SWSD12-51 12059 0.3 0.2 0.2 u 
976236 SWSD12-50 12060 ND 0.1 0.2 ND u 
976236 SWSD12-49 12061 0.4 0.2 0.2 u 
976236 SWSD12-48 12062 ND 0.2 0.3 ND u 
976236 SWSD12-51 12210 0.1 0.1 0.2 u 
976457 SWSD12-58 12065 0.2 0.2 0.2 u -
976457 SWSD12-57 12066 ND 0.1 0.3 ND u 
976457 SWSD12-56 12067 0.3 0.2 0.2 u 
976457 SWSD12-55 12068 0.1 0.1 0.2 u 
976457 SWSD12-52 12069 0.1 0.1 0.2 u 
976457 SWSD12-53 12070 0.2 0.2 0.2 u 
976457 SWSD12-54 12071 0.1 0.2 0.2 u 
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ENVIRONMENTAL TESTING SERVICES 

Sample Delivery Group Narrative 

April 21, 1998 

Customer: Parsons Engineering Science, Inc. 
Project: SEAD-1 2 
Core Laboratories - Casper Job Number: 976178 

The following information is pertinent to the interpretation of the data. 

On November 6, 1997, Core Laboratories - Casper received four soil samples in good 
condition. 

The MD for the analytical batch for the isotopic thorium had low tracer recovery, which 
caused the batch to be reanalyzed. The sample volumes were reduced to limit matrix 
interferences. The reduced volumes elevated the LLDs. The reanalyzed thorium batch 
passed QC criteria. The 11B for U-234 is slightly elevated at 0.3 pCi/g. 

The positive results that are reported for the gamma emitters have calculated MDAs based 
on the most abundant line of the gamma emitter in question. The activity and the error is 
calculated by the software for the positive results. The Ra226 activity by gamma is not 
reported using the l 86kev line since Ra226 has a low abundance at that line and the U23 5 
has a greater abundance with an energy very close to 186 which would cause interference. 
Therefore, the Ra226 is calculated from the Bi214 line, a daughter ofRa226. The Ra228 
is calculated from the Ac228 line, the daughter ofRa228, as Ra228 is a beta emitter. 

If you have any questions concerning this data, please call Ronni Mull at (307) 235-5741 . 

Q .~~~w-__ 
Debra Phillabaum 
QA/QC Coordinator 

Core Laboratories, Inc. 

J ~ (' r, A ,f jj 
{}'-6-v-fJl>-_f~,v-_.!J ; 1,I( vftJ 

Rondalynn Mull 
Radiochemistry Supervisor 

420 West First Street. Casper. Wyoming 8260 t . (307) 235-57 41 , (800) 666-0306, Fax (307) 266- 1676 
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976178 

PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 

SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX RCVD DATE DATE DATE 

12426 MD 976185 mod. HASL 300 Plutonium-239/240 0.1 RPO 0.1 0.2 Soil 2/10/98 15:49 2/10/98 15:49 

12443 MS 976185 mod. HASL 300 Plutonium-239/240 102.1 % REC 0.8 0.2 Soil 2/10/98 15:49 2/10/98 15:49 

12470 MD 976460 CA-GLR-17.0 Tritium. Activity 9.5 RPO 181 290 Soil 2/4/98 22:59 2/4/98 22:59 

12500 SA1 976178 mod. HASL 300 Thorium-232 , Activity 1.4 pCi/g 0.7 0.4 SEDIMENT 11/6/97 8:50 2/19/98 13:48 2/19/98 13:48 

12500 SA1 976178 mod. HASL 300 Thorium-230, Activity 1.9 pCi/g 0.9 0.5 SEDIMENT 11/6/97 8:50 2/19/98 13:48 2/19/98 13:48 

12500 SA1 976178 mod. HASL 300 Thorium-227 0.4 pCi/g 0.4 0.4 SEDIMENT 11/6/97 8:50 2/19/9813 :48 2/19/9813:48 

12500 SA1 976178 mod. HASL 300 Uranium-238 , Activity 0.7 pCi/g 0.3 01 SEDIMENT 11/6/97 8:50 2/10/98 15:45 2/10/98 15:45 

12500 SA1 976178 mod. HASL 300 Uranium-235, Activity 0.2 pCi/g 0.1 0.1 SEDIMENT 11/6/97 8:50 2/10/9815:45 2/10/9815:45 

12500 SA1 976178 mod. HASL 300 Uranium-233/234, Activity 0.7 pCi/g 0.3 0.1 SEDIMENT 11/6/97 8:50 2/10/98 15:45 2/10/98 15:45 

12500 SA1 976178 CA-GLR-17.0 Tritium , Activity ND pCi/g 0.1 0.1 SEDIMENT 11/6/97 8:50 2/6/98 17:1 8 2/6/98 17:18 

12500 SA1 976178 CA-GLR-R160 Moisture(@ 104 deg. C) 9.1 ¾byWt SEDIMENT 11/6/97 8:50 2/6/98 17:18 2/6/98 17:18 

12500 SA1 976178 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.2 SEDIMENT 11/6/97 8:50 2/10/9815:49 2/10/98 15:49 

12500 SA1 976178 mod. HASL 300 Promethium 147 10 pCi/g 3.9 6.1 SEDIMENT 11 /6/97 8:50 4/8/98 16:10 4/8/98 16:1 0 

12500 SA1 976178 EPA 901.1 Lead-214. Activity 1.5 pCi/g 0.4 0.1 SEDIMENT 11/6/97 8:50 2/10/98 8:01 2/10/98 8:01 

12500 SA1 976178 EPA 901 .1 Radium-228, Activity 1.8 pCi/g 0.4 0.1 SEDIMENT 11/6/97 8:50 2/10/98 8:01 2/10/98 8:01 

12500 SA1 976178 EPA 901 .1 Bismuth-214 , Activity 1.2 pCi/g 0.3 0.2 SEDIMENT 11/6/97 8:50 2/10/98 8:01 2/10/98 8:01 

12500 SA1 976178 EPA 901 .1 Radium-226 , Activity 1.2 pCi/g 0.3 0.2 SEDIMENT 11 /6/97 8:50 2/10/98 8:01 2/10/98 8:01 

12500 SA1 976178 EPA 901 .1 Cobalt-57, Activity 0.1 pCi/g 0.1 0.1 SEDIMENT 11/6/97 8:50 2/10/98 8:01 2/10/98 8:01 

12500 SA1 976178 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.2 SEDIMENT 11 /6/97 8:50 2/10/98 8:01 2/10/98 8:01 

12500 SA1 976178 EPA 901 .1 Cesium-137, Activity ND pCi/g 0.1 SEDIMENT 11/6/97 8:50 2/10/98 8:01 2/10/98 8:01 

12500 SA1 976178 EPA 901 .1 Lead-210, Activity ND pCi/g 3.7 SEDIMENT 11/6/97 8:50 2/10/98 8:01 2/10/98 8:01 

12500 SA1 976178 EPA 901 .1 Lead-211 , Activity ND pCi/g 1.5 SEDIMENT 11 /6/97 8:50 2/10/98 8:01 2/10/98 8:01 

12500 SA1 976178 EPA 901 .1 Radium-223 , Activity ND pCi/g 0.4 SEDIMENT 11/6/97 8:50 2/10/98 8:01 2/10/98 8:01 

12501 SA1 976178 mod. HASL 300 Thorium-232, Activity 2 pCi/g 0.9 0.4 SEDIMENT 11/6/97 8:50 2/19/98 13:48 2/19/98 13:48 

12501 SA1 976178 mod. HASL 300 Thorium-230 , Activity 1.8 pCi/g 0.9 0.5 SEDIMENT 11/6/97 8:50 2/19/9813:48 2/19/9813 :48 

12501 SA1 976178 mod. HASL 300 Thorium-227 ND pCi/g 0.2 0.5 SEDIMENT 11/6/97 8:50 2/19/9813:48 2/19/9813 :48 

12501 SA1 976178 mod. HASL 300 Uranium-238. Activity 0.6 pCi/g 0.2 0.1 SEDIMENT 11/6/97 8:50 2/10/98 15:45 2/10/98 15:45 

12501 SA1 976178 mod. HASL 300 Uranium-235, Activity 0.1 pCi/g 0.1 0.1 SEDIMENT 11/6/97 8:50 2/10/9815:45 2/10/9815:45 

12501 SA1 976178 mod. HASL 300 Uranium-233/234. Activity 0.9 pCi/g 0.3 0.2 SEDIMENT 11/6/97 8:50 2/10/9815:45 2/10/9815 :45 

12501 SA1 976178 CA-GLR-17.0 Tritium, Activity ND pCi/g 0.1 0.1 SEDIMENT 11/6/97 8:50 2/6/98 17:18 2/6/98 17:18 

12501 SA1 976178 mod. HASL 300 Plutonium-239/240 0.1 pCi/g 0.1 0.2 SEDIMENT 11/6/97 8:50 2/10/98 15:49 2/10/98 15:49 

12501 SA1 976178 CA-GLR-R160 Moisture(@ 104 deg. C) 10.9 % by wt SEDIMENT 11/6/97 8:50 2/6/98 17:18 2/6/98 17:18 

12501 SA1 976178 EPA 901 .1 Lead-210, Activity ND pCi/g 17 SEDIMENT 11 /6/97 8:50 2/10/98 8:59 2/10/98 8: 59 

12501 SA1 976178 mod. HASL 300 Promethium 147 3.2 pCi/g 3.7 6.1 SEDIMENT 11 /6/97 8:50 4/8/98 16:10 4/8/98 16:10 

12501 SA1 976178 EPA 901 .1 Radium-228, Activity 1.5 pCi/g 0.4 0.1 SEDIMENT 11 /6/97 8:50 2/10/98 8:59 2/10/98 8:59 

12501 SA1 976178 EPA901 .1 Bismuth-214, Activity 1 pCi/g 0.3 0.1 SEDIMENT 11/6/97 8:50 2/10/98 8:59 2/1 0/98 8: 59 

12501 SA1 976178 EPA 901 .1 Radium-226 , Activity 1 pCi/g 0.3 0.1 SEDIMENT 11/6/97 8:50 2/10/98 8:59 2/10/98 8:59 

12501 SA1 976178 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.1 SEDIMENT 11 /6/97 8:50 2/10/98 8:59 2/10/98 8:59 

12501 SA1 976178 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.1 SEDIMENT 11 /6/97 8:50 2/10/98 8:59 2/10/98 8:59 

12501 SA1 976178 EPA 901 .1 Cesium-137 , Activity ND pCi/g 0.1 SEDIMENT 11 /6/97 8:50 2/10/98 8:59 2/10/98 8: 59 

12501 SA1 976178 EPA 901.1 Lead-211 . Activity ND pCi/g 0.8 SEDIMENT 11 /6/97 8:50 2/10/98 8:59 2/10/98 8: 59 

12501 SA1 976178 EPA901 .1 Lead-214, Activity 1 pCi/g 0.2 0.1 SEDIMENT 11/6/97 8:50 2/10/98 8:59 2/10/98 8:59 

12501 SA1 976178 EPA 901 .1 Radium-223, Activity ND pCi/g 0.3 SEDIMENT 11/6/97 8:50 2/10/98 8:59 2/10/98 8:59 

12501 MD 976178 CA-GLR-1 7.0 Tritium , Activity 131 RPO 171 279 Soil 2/6/98 17:18 2/6/98 17:18 
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976178 

PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 

SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX RCVD DATE DATE DATE 

12502 SA1 976178 CA-GLR-17.0 Tritium, Activity ND pCi/g 0.1 0.1 SEDIMENT 11/6/97 8:50 2/6/98 17:18 2/6/98 17: 18 

12502 SA1 976178 CA-GLR-R160 Moisture(@ 104 deg. C) 9.2 % by Wt SEDIMENT 11/6/97 8:50 2/6/98 17: 18 2/6/98 17:18 

12502 SA1 976178 mod. HASL 300 Promethium 147 2.1 pCi/g 3.7 6.1 SEDIMENT 11/6/97 8:50 4/8/98 16:10 4/8/98 16:10 

12502 SA1 976178 mod. HASL 300 Plutonium-239/240 0.1 pCi/g 0.1 0.2 SEDIMENT 11/6/97 8:50 2/10/9815:49 2/10/9815:49 

12502 SA1 976178 mod . HASL 300 Thorium-232 . Activity 0.9 pCi/g 0.5 0.3 SEDIMENT 11/6/97 8:50 2/19/98 13:48 2/19/9813:48 

12502 SA1 976178 EPA 901 .1 Radium-228, Activity 1 pCi/g 0.4 0.2 SEDIMENT 11/6/97 8:50 2/10/98 9:58 2/10/98 9:58 

12502 SA1 976178 mod. HASL 300 Thorium-230 , Activi ty 0.9 pCi/g 0.5 0.4 SEDIMENT 11/6/97 8:50 2/19/9813:48 2/19/98 13:48 

12502 SA1 976178 EPA901 .1 Bismuth-214, Activity 1 pCi/g 0.3 0.2 SEDIMENT 11 /6/97 8:50 2/10/98 9:58 2/10/98 9:58 

12502 SA1 976178 mod. HASL 300 Thorium-227 0.1 pCi/g 0.3 0.5 SEDIMENT 11/6/97 8:50 2/19/981 3:48 2/1 9/98 13:48 

12502 SA1 976178 mod. HASL 300 Uranium-238, Activity 0.5 pCi/g 0.2 0.1 SEDIMENT 11/6/97 8:50 2/10/98 15:45 2/10/98 15:45 

12502 SA1 976178 mod. HASL 300 Uranium-235, Activity 0.1 pCi/g 0.1 0.1 SEDIMENT 11/6/97 8:50 2/10/98 15:45 2/10/9815:45 

12502 SA1 976178 mod. HASL 300 Uranium-233/234 . Activity 1 pCi/g 0.4 0.2 SEDIMENT 11/6/97 8:50 2/10/98 15:45 2/10/9815:45 

12502 SA1 976178 EPA 901 .1 Lead-210, Activity ND pCi/g 1.2 SEDIMENT 11/6/97 8:50 2/10/98 9:58 2/10/98 9:58 

12502 SA1 976178 EPA 901 .1 Radium-223, Activity ND pCi/g 0.3 SEDIMENT 11/6/97 8:50 2/10/98 9:58 2/10/98 9:58 

12502 SA1 976178 EPA 901 .1 Lead-211 , Activity ND pCi/g 2.2 SEDIMENT 11/6/97 8:50 2/10/98 9:58 2/10/98 9:58 

12502 SA1 976178 EPA 901 .1 Lead-214, Activity 1.3 pCi/g 0.3 0.2 SEDIMENT 11/6/97 8:50 2/10/98 9:58 2/10/98 9:58 

12502 SA1 976178 EPA 901 .1 Cobalt-57 , Activi ty ND pCi/g 0.1 SEDIMENT 11/6/97 8:50 2/10/98 9:58 2/10/98 9:58 

12502 SA1 976178 EPA 901.1 Cobalt-60, Activity ND pCi/g 0.2 SEDIMENT 11/6/97 8:50 2/10/98 9:58 2/10/98 9:58 

12502 SA1 976178 EPA 901. 1 Cesium-137, Activity ND pCi/g 0.3 SEDIMENT 11 /6/97 8:50 2/10/98 9:58 2/10/98 9:58 

12502 SA1 976178 EPA 901. 1 Radium-226, Activity 1 pCi/g 0.3 0.2 SEDIMENT 11/6/97 8:50 2/10/98 9:58 2/10/98 9:58 

12503 SA1 976178 mod. HASL 300 Thorium-232 , Activity 0.8 pCi/g 0.7 0.7 SEDIMENT 11/6/97 8:50 2/19/9813:48 2/19/9813 :48 

12503 SA1 976178 mod. HASL 300 Thorium-230, Activity 1.7 pCi/g 1.1 0.7 SEDIMENT 11/6/97 8:50 2/19/9813:48 2/19/9813:48 

12503 SA1 976178 mod. HASL 300 Thorium-227 0.3 pCi/g 0.5 0.8 SEDIMENT 11/6/97 8:50 2/19/98 13:48 2/19/98 13:48 

12503 SA1 976178 mod. HASL 300 Uranium-238, Activity 0.9 pCi/g 0.3 0.1 SEDIMENT 11/6/97 8:50 2/10/98 15:45 2/10/98 15:45 

12503 SA1 976178 mod. HASL 300 Plutonium-2391240 ND pCi/g 0.1 0.3 SEDIMENT 11/6/97 8:50 2110/9815:49 211019815 :49 

12503 SA1 976178 mod. HASL 300 Uranium-235, Activity 0.1 pCi/g 0.1 0.1 SEDIMENT 11/6/97 8:50 2/10/98 15:45 2/10/98 15:45 

12503 SA1 976178 EPA 901. 1 Cesium-137, Activity ND pCi/g 0.1 SEDIMENT 11 /6/97 8:50 2/10/98 10:56 2/10/98 10:56 

12503 SA1 976178 CA-GLR-R160 Moisture(@ 104 deg. C) 8.9 % by Wt SEDIMENT 11/6/97 8:50 2/6/98 17:18 2/6/98 17:18 

12503 SA1 976178 CA-GLR-17.0 Tritium, Activity ND pCi/g 0.1 0.1 SEDIMENT 11 /6/97 8:50 2/6/98 17:18 2/6/98 17:18 

12503 SA1 976178 EPA 901 .1 Lead-210. Activity ND pCi/g 15.6 SEDIMENT 11/6/97 8:50 2/10/9810:56 2/1 0/9810:56 

12503 SA1 976178 EPA 901 .1 Lead-211 , Activity ND pCi/g 1.3 SEDIMENT 11/6/97 8:50 2/10/98 10:56 2/10/98 10:56 

12503 SA1 976178 EPA 901.1 Lead-214, Activity 1 pCi/g 0.2 0.1 SEDIMENT 11/6/97 8:50 2/10/98 10:56 2/10/9810 :56 

12503 SA1 976178 mod. HASL 300 Promethium 147 2.1 pCi/g 3.7 6.1 SEDIMENT 11/6/97 8:50 4/8/98 16:10 4/8/98 16:10 

12503 SA1 976178 mod. HASL 300 Uranium-233/234, Activity 1 pCi/g 0.3 0.2 SEDIMENT 11/6/97 8:50 2/10/98 15:45 2/10/98 15:45 

12503 SA1 976178 EPA 901 .1 Radium-228, Activity 1.1 pCi/g 0.2 0.1 SEDIMENT 11/6/97 8:50 2/10/98 10:56 2/10/98 10:56 

12503 SA1 976178 EPA 901.1 Radium-223, Activity ND pCi/g 0.3 SEDIMENT 11/6/97 8:50 2/10/98 10:56 2/10/98 10:56 

12503 SA1 976178 EPA 901 .1 Bismuth-21 4, Activity 1.1 pCi/g 0.4 0.1 SEDIMENT 11/6/97 8:50 2/10/98 10:56 2/10/98 10:56 

12503 SA1 976178 EPA 901 .1 Radium-226, Activity 1.1 pCi/g 0.4 0.1 SEDIMENT 11 /6/97 8:50 2/10/98 10:56 2/10/98 10:56 

12503 SA1 976178 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.1 SEDIMENT 11/6/97 8:50 2/10/98 10:56 2/10/9810:56 

12503 SA1 976178 EPA 901.1 Cobalt-60, Activity ND pCi/g 0.1 SEDIMENT 11/6/97 8:50 2/10/98 10:56 2/10/98 10:56 

12503 MD 976178 EPA 901.1 Radium-228, Activity 30.8 RPO 0.4 0.1 Soil 2/10/98 11 :55 -2/10/98 11 :55 

12503 MD 976178 EPA 901 .1 Radium-226, Activity 1.1 RPO 1.3 Soil 2/10/98 11 :55 2/10/98 11 :55 

12503 MD 976178 EPA 901.1 Cobalt-60, Activity 0 RPO 0.1 Soil 2/10/98 11 :55 2/10/98 11 :55 

12503 MD 976178 EPA 901 .1 Bismuth-214, Activity 1.1 RPO 1.3 Soil 2/10/98 11 :55 2/10/98 11 :55 
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976178 

PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 

SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX RCVD DATE DATE DATE 

12503 MD 976178 EPA 901 .1 Cobalt-57 , Activity 0 RPO 0.1 Soil 2/10/98 11 :55 2/10/98 11 :55 

12503 MD 976178 EPA 901 .1 Lead-210, Activity 0 RPO 9.8 Soil 2/10/98 11 :55 2/10/98 11 :55 

12503 MD 976178 EPA 901 .1 Lead-211 , Activity 0 RPO 7.5 Soil 2/10/98 11 :55 2/10/98 11 :55 

12503 MO 976178 EPA 901 .1 Cesium-137, Activity 0 RPO 0.3 Soil 2/10/98 11 :55 2/10/98 11 :55 

12503 MO 976178 EPA 901 .1 Lead-214 , Activity 0 RPO 0.2 0.1 Soil 2/10/98 11 :55 2/10/98 11 :55 

12503 MD 976178 EPA 901 .1 Radium-223, Activity 0 RPO 0.3 Soil 2/10/98 11 :55 2/10/98 11 :55 

12506 MD 976183 mod. HASL 300 Thorium-227 0.1 RPO 0.2 0.3 Soil 2/19/98 13:48 2/19/98 13:48 

12506 MD 976183 mod. HASL 300 Thorium-232, Activity 20 RPO 0.5 0.3 Soil 2/19/9813:48 2/19/9813:48 

12506 MD 976183 mod. HASL 300 Thorium-230 , Activity 16.2 RPO 0.8 0.5 Soil 2/19/98 13:48 2/19/98 13:48 

12507 MS 976183 mod. HASL 300 Thorium-232, Activity 111.4 % REC 2.6 0.3 Soil 2/19/98 13:48 2/19/98 13:48 

12512 MD 976185 mod. HASL 300 Uranium-233/234, Activity 37 RPO 0.3 0.2 Soil 2/10/98 15:45 2/10/98 15:45 

12512 MO 976185 mod. HASL 300 Uranium-235, Activity 0 RPO 0.1 0.1 Soil 2/10/98 15:45 2/10/98 15:45 

12512 MD 976185 mod. HASL 300 Uranium-238, Activity 22 .2 RPO 0.3 0.1 Soil 2/10/98 15:45 2/10/98 15:45 

12513 MS 976185 mod. HASL 300 Uranium-238, Activity 96 % REC 1 0.1 Soil 2/10/9815:45 2/10/98 15:45 

12513 MS 976185 mod . HASL 300 Uranium-233/234, Activity 96.3 % REC 1 0.1 Soil 2/10/98 15:45 2/10/98 15:45 

12515 MS 976217 mod. HASL 300 Promethium 147 76.9 % REC 10.9 6.1 Soil 4/8/98 16:10 4/8/98 16:10 

12519 MD 976217 mod. HASL 300 Promethium 147 21 .1 RPO 3.7 6.1 Soil 4/8/98 16:10 4/8/98 16:10 

12552 MS 976405 CA-GLR-17 .0 Tritium , Activity 96.3 % REC 246 293 Soil 2/6/9817:18 2/6/98 17:18 

63102 MD 976409 CA-GLR-17.0 Tritium , Activity 113.9 RPO 180 304 Soil 2/3/98 17:54 2/3/98 17:54 

63103 MS 976460 CA-GLR-17.0 Tritium , Activity 98.1 % REC 261 316 Soil 2/4/98 22:59 2/4/98 22:59 

63108 MS 976469 CA-GLR-17.0 Tritium, Activity 85.9 % REC 257 317 Soil 2/3/98 17:54 2/3/98 17:54 

GEM021098S LCS 976178 EPA 901 .1 Cesium-137, Activity 106.8 % REC 1270 339 Water 2/11/98 5:28 2/11 /98 5:28 

GEM021098S LCS 976178 EPA 901 .1 Cobalt-60, Activity 104.8 % REC 1540 327 Water 2/11/98 5:28 2/11 /98 5:28 

GEM021198 LCS 976178 EPA 901 .1 Cesium-137, Activity 112.6%REC 2010 335 Water 2/11 /98 7:25 2/11/98 7:25 

GEM021198 LCS 976178 EPA901 .1 Cobalt-60, Activity 106 % REC 1680 298 Water 2/11/98 7:25 2/11 /98 7:25 

GMX021098 LCS 976178 EPA 901 .1 Cesium-137, Activity 104 % REC 822 238 Water 2/11/98 4:29 2/11/98 4:29 

GMX021098 LCS 976178 EPA 901 .1 Cobalt-60, Activity 102.8 % REC 1190 298 Water 2/11/98 4:29 2/11 /98 4:29 

GMX021198 LCS 976178 EPA 901 .1 Cesium-137, Activity 102.9 % REC 1080 306 Water 2/11 /98 6:26 2/11/98 6:26 

GMX021198 LCS 976178 EPA901 .1 Cobalt-60, Activity 102.1 % REC 1230 265 Water 2/11 /98 6:26 2/11/98 6:26 

LCS1H30130 LCS 976178 CA-GLR-17.0 Tritium, Activity 94.1 % REC 2.5 3 Water 2/3/98 17:54 2/3/98 17:54 

LCS1H30205 LCS 976178 CA-GLR-17 .0 Tritium, Activity 102 % REC 2.4 3 Water 2/6/98 17:18 2/6/98 17:18 

LCS2H30130 LCS 976178 CA-GLR-17 .0 Tritium, Activity 86.2 % REC 2.4 2.9 Water 2/4/98 22:59 2/4/98 22:59 

LCSAPU0205 LCS 976178 mod. HASL 300 Plutonium-239/240 95.8 % REC 0.6 0.1 Water 2/10/98 15:49 2/10/98 15:49 

LCSAT0212 LCS 976178 mod. HASL 300 Thorium-232, Activity 108.6 % REC 1 0.1 Water 2/19/98 13:48 2/19/98 13:48 

LCSAU0205 LCS 976178 mod. HASL 300 Uranium-238, Activity 98 % REC 0.9 0.1 Water 2/10/98 15:45 2/10/98 15:45 

LCSAU0205 LCS 976178 mod. HASL 300 Uranium-233/234 , Activity 92 .6 % REC 1 0.2 Water 2/10/98 15:45 2/10/98 15:45 

LCSCPM0303 LCS 976178 mod. HASL 300 Promethium 147 107.6 % REC 5.7 3 Water 4/8/98 16:10 4/8/98 16:10 

MB1H30130 MB 976178 CA-GLR-17.0 Tritium, Activity 1.4 pCi/L 1.8 2.9 Water 2/3/98 17:54 2/3/98 17:54 

MB2H30205 MB 976178 CA-GLR-17.0 Tritium, Activity ND pCi/L 1.6 2.7 Water 2/6/98 17: 18 2/6/98 17:18 

MB4H30130 MB 976178 CA-GLR-17 .0 Tritium, Activity 0.8 pCi/L 1.7 2.8 Water 2/4/98 22 : 59 2/4/98 22:59 

MBAPU0205 MB 976178 mod. HASL 300 Plutonium-239/240 ND pCi/L 0.1 0.2 Water 2/10/98 15:49 2/10/98 15:49 

MBAT0212 MB 976178 mod. HASL 300 Thorium-232 , Activity 0.1 pCi/L 0.1 0.2 Water 2/19/98 13:48 2/19/98 13:48 

MBAT0212 MB 976178 mod . HASL 300 Thorium-227 ND pCi/L 0.1 0.2 Water 2/19/98 13:48 2/19/98 13:48 

MBAT0212 MB 976178 mod. HASL 300 Thorium-230, Activity 0.8 pCi/L 0.4 0.2 Water 2/19/98 13:48 2/19/98 13:48 
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PARSONS ES SAMPLE ANALYSI S EXTRACT ANALYZED 
SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX RCVD DATE DATE DATE 

MBAU0205 MB 976178 mod. HASL 300 Uranium-238, Activity 0.1 pCi/L 0.1 0.1 Water 2/10/98 15:45 2/10/98 15:45 
MBAU0205 MB 976178 mod. HASL 300 Uranium-233/234, Activity 0.3 pCi/L 0.2 0.1 Water 2/10/98 15:45 2/10/98 15:45 
MBAU0205 MB 976178 mod. HASL 300 Uranium-235, Activity 0.1 pCi/L 0.1 0.1 Water 2/10/98 15:45 2/10/98 15:45 
MBFPM0303 MB 976178 mod. HASL 300 Promethium 147 ND pCi/L 1.8 3 Water 4/8/98 16:10 4/8/98 16:10 

ST1H30130 LCS 976178 CA-GLR-17.0 Tritium , Activity 90.6 % REC 2. 5 3 Water 2/3/98 17:54 2/3/98 17:54 

ST1H30205 LCS 976178 CA-GLR-17.0 Tritium, Activity 94.6 % REC 2.5 2.9 Water 2/6/98 17:18 2/6/98 17:18 

ST2H301 30 LCS 976178 CA-GLR-17 .0 Tritium , Activity 100.5 % REC 2.5 3 Water 2/4/98 22:59 2/4/98 22:59 
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ENVIRONMENTAL TESTING SERVICES 

Sample Delivery Group Narrative 

April 21, 1998 

Customer: Parsons Engineering Science, Inc. 
Project: SEAD-12 
Core Laboratories - Casper Job Number: 976183 

The following information is pertinent to the interpretation of the data. 

On November 7, 1997, Core Laboratories - Casper received six soil samples in good 
condition. 

The analytical batch for the isotopic thorium had low tracer recovery, which caused the 
batch to be reanalyzed for samples 12505 , 12508, 12506, 12504, and 12507. The sample 
volumes were reduced to limit matrix interferences. The reduced volumes elevated the 
LLDs. The reanalyzed thorium batch passed QC criteria. The MB for Th230 is slightly 
elevated at 0.8 pCi/g. 

The positive results that are reported for the gamma emitters have calculated :MDAs based 
on the most abundant line of the gamma emitter in question. The activity and the error is 
calculated by the software for the positive results. The Ra226 activity by gamma is not 
reported using the 186kev line since Ra226 has a low abundance at that line and the U23 5 
has a greater abundance with an energy very close to 186 which would cause interference. 
Therefore, the Ra226 is calculated from the Bi214 line, a daughter ofRa226. The Ra228 
is calculated from the Ac228 line, the daughter ofRa228, as Ra228 is a beta emitter. 

If you have any questions concerning this data, please call Ronni Mull at (307) 235-5741. 

' 

W~~Q2_j{]~ 
Debra Phillabaum 
QA/QC Coordinator 

Core Laboratories, Inc. 

, [? ,~oJJt?I( J/ ✓-'.I'---- !I tt,L,1 
Rondalynn Mull 
Radiochemistry Supervisor 

420 West First Street. Casper, Wyoming 8260 1, (307) 235-5741 , (800) 666-0306, Fax (307) 266- 1676 
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i:;;:ili[:::;iis~~:[tli(t!]i11~,,~ffla~it!l1f~q~f.,~if:: ..... .::rz1s:::~,~:t:L:'.::;:::.:-.:::L.:::rt§.~e#'.:·?:~~~~*~e&-----------·-· .. ·.·:-;::·.: •. ·-·.·.·_·_·_·.·.·.·.·.·.·.·-·.·.·.;:······:;.1 

Company .. : Parsons Project .. : SEAD-12 

Report To: Mike Duchesneau Bill To .. : Mike Duchesneau 

101 Huntington Ave. Address .. : 101 Huntington Ave. 

Boston MA,. 02199 Boston MA 02199 

Phone/Fax : 617-859-2492 617-859-2043 Phone/Fax : 617-859-2492 617-859-2043 

Coo&,,;t 9f · 

# ABC-012064 . 

Page 4 Of 5 

File= 11069701.bar 

LAB JOB NUMBER 

I C(7~tt3 

.:§m:• 1::~;1{!,!!§::fai@t :J£E,:: :i::::Jt:)11fit;]:?,;1~:m:::i! !ISBll'~®:1i11ift;~1mi*i: •fii@M:t:::mh:~Blffi!l:1;~,1:i•t(::rnm::rmm?m ::•!IM-m:: ::::;:::SRB~l!f.i•:@@mttt@:n:dm•tittm:m:l\:rn:BU:L§Qw:::::::::::::::., 
BJP 11/06/97 1210 11111111111111111111111111111111 12042 RN222 OVER - FOR-PARAM-KEY 

10246 

BJP l ll/06/97 11500 1111111 IIH 111111111111111 ~ I 
10243 

112044 ILIQUID-1 IOVER-FOR-PARAM-KEY 
--

BJP l ll/06/97 11500 111111111111 11111 HII IIIII HI 1111 
10242 

112044 ILIQUID-2A IOVER-FOR-PARAM-KEY 
- -

BJP l ll/06/97 11500 111111111111 111111111111111 I IIII 112044 IH3 IOVER-FOR-PARAM-KEY 
10241 

- -
BJP l ll/06/97 11500 1111111 IIG 1111111111111111 112044 IRN222 IOVER-FOR-PARAM-KEY 

10238 
- -

BJP l ll/06/97 11500 · 111111111111 1111111111 1111111111111 112044 IRN222 IOVER-FOR-PARAM-KEY 
10239 

--
BJP l ll/06/97 11500 111111111111 11111 IIH IIH IH 1111 112044 IRN222 IOVER-FOR - PARAM-KEY 

10240 --
KKS l ll/05/97 10920 

SHIPMENT METHOD : F£D~i 

111111111111 111111111111111 ~ 1111 112505 l s0Lrns-1B lovER-FOR-PARAM-KEY 
10233 

jAIRBILL NO . , ~O;;t ?:,6 ?Sl/S 7/J.. 
REQUIRED TURNAROUND : ** [) SAME DAY [ ) . 24 HOURS [ ) 48 HOURS [ ) 72 HOURS [ ) 5 DAYS [ ) 10 DAYS M ROUTINE' [ ) _ _ _ _ _ ** RUSH WORK MAY REQUIRE SURCHARGE 

~mm:!®.~MW.i:W~m:m:m:mtmt::•1:1:1:rrn:rrt:mmmmrn:mmrn:tt?ttrnl Date l@ijffl9.P:M!~i,?,}ij~fl}]i[[i[t:•r:::::::::::::{j]]• fi}?]/]·t :.: I{J Date l~~Mf!gijM@~t@t:r::::::::mr:•r:r:::r=:=J:::m::mrnm==:m: :::::m::r=rn=m:@JJ@:J:1 Dat e · 

s.ir~urS~ lt/6/-17 Signature: Signature : 

pn;:/Comr:Lar,z. I !~io Printed Name/Company: Time Printed Name/ Company : Time 

l!t~9.m~ir :nttfT .... , , .. ··, :i/'-t::n=:::.:,,,:,,,,,,, ••••• , •. ,, ................. ,., .. ,,.,,,.,.,,,,,, l~i ~iq 1 l#:IM@t)i¥:M::rn1:r:r1:r:1@·:tt]}]!]}@#If}I'::t]}j}@) Date @Jttf.Mfaij@:JjJ@JHff@f@jJ:(:J]}J)):Hff'f}f'f]if:))j:j}I Date 

t~;;~r:~j f 1/L ~ 
Pr;;r:ni:mpa5,'A0~ i 

IJ-raheim, CA !714) 937-1094 
urora, CO 303) 751-1780 

Casper, WY 307) 235-5741 

Signature: 

Time Printed Name/Company: 

6106 

I l Co:i;pus Christi, TX !512) 289-2673 
Edison, NJ 908) 225-6700 
Houston, TX (Env) 713) 690 - 4444 

Signature: 

Time Printed Name/Company: Time 

I I :Houston, TX (Pet) (713) 943-9776 
Indianapolis, IN (317) 875 - 5894 
Lake Charles, LA (318) 583-4926 I l Long Beach, CA !310) 595-8401 

Tampa, FL 813) 884-8268 
Valparaiso, IN 219) 464-2389 



Gor~ #·c 

::::::::::::::::::;::::i;::::::;:M:1t@/::::::::11::;:s1;1;2~ffl!§;:::;gfg,@111Wil§i~:]:]:~:::::]:~::::::::::::::::i@::[::::::::::::::::::::~::::::::::::::::;::::::rn::::]]]][]:r::::::::rn:::::g1g■gm::rn::i■WBW~:91l:l::[::i:l:f:l:::l::::::::1]:::ltifltl:::::::] # ABC-012065 

Page 5 Of 5 

File = 11069701.bar 

LAB JOB NUMBER 

Company .. : Parsons Project .. : SEAD-12 

Repor t To : Mike Duchesneau Bill To .. : Mike Duchesneau 

101 Huntington Ave. Address .. : 101 Huntington Ave. 

Boston MA, 02199 Boston MA 02199 

Phone / Fax: 617 - 85 9 - 2492 617 - 859-2043 I ~hone/Fax: 61 7 - 859 - 2492 617 - 859-2043 
I q7~{6 3 

KKSlll/05/9711520 111111111111 111111111111111 IIII IIII 
10234 

12 508 SOLIDS - lB OVER-FOR- PARAM-KEY 

KKSlll/05/97114401 111111111111 1111111111 1111111111111 112 5 06 ISOLIDS-lB IOVER-FOR - PARAM - KEY 
10235 

KKSlll/05/97110251 111111111111 1111111111111111111 1111 112 5 04 ISOLIDS - lB IOVER- FOR-PARAM-KEY 
10237 

KKS 111/05/97 I 145~1111111 112 5 07 ISOLIDS-lB IOVER-FOR- PARAM - KEY 

r) I/ 
I 

~ 
sHIPMENT METHOD, ):::'E D £:- x ___________ jArnBILL No., ~o~ 3h_7 5"____y-_ S-7 ; ;;_ 
REQUIRED TURNAROUND:** [] SAME DAY [] 24 HOURS [] 48 HOURS [] 72 HOURS [] 5 DAYS [] 10 DAYS [..,.-ROUTINE [] ** RUSH WORK MAY REQUIRE SURCHARGE 

l!ffiliW!r!iI!llifr '®ilillii!!!lillliiiI\\falill oa,, ---""" ~~ ""' 
Sigo/\ture:..s;: _ __ _ 

I+-, ~ 
1/6(17 

Signature: Signature: 

Pn;::,e/Co'.ScZ'w4,,, (2._ 

fitmcmit!uJ3:t·.··,,/·.· ····• ·w.••·:uuUu::,::,:u:u:UU ..... ::: .. 
Signature-!" 

/VI A.I hLliiA.. (Pi . ,J L--
Prin~d Name/Company:'""' 

ft' ck ti-<. TJ ~ ,~ v 
[ ] Anaheim, CA h14) 937-1094 
[ ] Aurora, CO (303) 751 - 1780 
[i,f' Casper, WY (307) 235-5741 

Time Printed Name/Company: I Time 

1710 
Date 

i v-'llli_ 
Signature: 

Time Printed Name/Company: 

~ctoo 
Corpus Christi, TX (512 ) 289-2673 
Edison, NJ (908) 225-6700 
Houston, TX (Env) (7 13 ) 690 -4 444 

Date 

Time 

Houston, TX (Pet) 
Indianapolis, IN 
Lake Charles, LA 

Printed Name / Company: Time 

Date 

Signature: 

Printed Name / Company: Time 

(713) 943-9776 
(317) 875-5894 
(318) 583-4926 
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PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 

SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX RCVD DATE DATE DATE 

12209 MS 976235 mod. HASL 300 Plutonium-239/240 118.8 % REC 0.9 0.1 Soil 2/23/98 16: 16 2/23/98 16: 16 

12407 MS 976118 mod. HASL 300 Promethium 147 97 % REC 15.3 12.3 Soil 4/4/98 10:06 4/4/98 10:06 

12426 MD 976185 mod. HASL 300 Plutonium-239/240 0.1 RPO 0.1 0.2 Soil 2/10/98 15:49 2/10/98 15:49 

12440 SA1 976183 mod. HASL 300 Thorium-227 ND pCi/g 0.1 0.2 Solid 1117/97 9:00 2/20/98 8:37 2/20/98 8:37 

12440 SA1 976183 mod. HASL 300 Thorium-232, Activity 0.5 pCi/g 0.3 0.2 Solid 1117/97 9:00 2/20/98 8:37 2/20/98 8:37 

12440 SA1 976183 mod. HASL 300 Uranium-238, Activity 0.6 pCi/g 0.2 0.1 Solid 11/7/97 9:00 2/20/98 13:46 2/20/9813:46 

12440 SA1 976183 mod. HASL 300 Thorium-230, Activity 0.5 pCi/g 0.4 0.3 Solid 11/7/97 9:00 2/20/98 8 37 2/20/98 8:37 

12440 SA1 976183 mod. HASL 300 Uranium-235, Activity 0.1 pCi/g 0.1 0.1 Solid 11 /7/97 9:00 2/20/98 13:46 2/20/98 13:46 

12440 SA1 976183 mod. HASL 300 Uranium-233/234, Activity 0.4 pCi/g 0.2 0.1 Solid 1117/97 9:00 2/20/98 13:46 2/20/98 13:46 

12440 SA1 976183 EPA 901.1 Radium-228, Activity 1.2 pCi/g 0.3 0.1 Solid 1117/97 9:00 2/10/98 17:46 2/10/98 17:46 

12440 SA1 976183 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.2 Solid 1117/97 9:00 2/10/98 17:46 2/10/98 17:46 

12440 SA1 976183 CA-GLR-R 160 Moisture(@ 104 deg . C) 21 .9%byWt Solid 1117/97 9:00 2/6/98 17:18 2/6/98 17: 18 

12440 SA1 976183 EPA 901 .1 Cobalt-57 , Activity ND pCi/g 0.1 Solid 1117/97 9:00 2/10/98 17:46 2/10/98 17:46 

12440 SA1 976183 EPA 901 .1 Bismuth-214, Activity 1.2 pCi/g 0.2 0.1 Solid 1117/97 9:00 2/10/98 17:46 2/10/98 17:46 

12440 SA1 976183 EPA 901 .1 Lead-214, Activity 1.2 pCi/g 0.3 0.1 Solid 11 /7 /97 9:00 2/10/98 17:46 2/10/98 17:46 

12440 SA1 976183 EPA 901 .1 Radium-226 , Activity 1.2 pCi/g 0.2 0.1 Solid 1117/97 9:00 2/10/98 17:46 2/10/98 17:46 

12440 SA1 976183 EPA 901 .1 Radium-223, Activity ND pCi/g 0.3 Solid 1117/97 9:00 2/10/98 17:46 2/10/98 17:46 

12440 SA1 976183 mod. HASL 300 Plutonium-239/240 0.1 pCi/g 0.1 0.1 Solid 1117/97 9:00 2/23/98 16: 16 2/23/98 16: 16 

12440 SA1 976183 CA-GLR-17.0 Tritium, Activity ND pCi/g 0.1 01 Solid 1117/97 9:00 2/6/98 17:18 2/6/98 17:1 8 

12440 SA1 976183 EPA 901 .1 Cesium-137, Activity 0.4 pCi/g 0.1 01 Solid 1117/97 9:00 2/10/98 17:46 2/10/98 17:46 

12440 SA1 976183 EPA 901 .1 Lead-210, Activity ND pCi/g 5.1 Solid 1117/97 9:00 2/10/98 17:46 2/10/98 17:46 

12440 SA1 976183 EPA 901 .1 Lead-211 , Activity 11.4 pCi/g 5.2 1.2 Solid 1117/97 9:00 2/10/98 17:46 2/10/98 17:46 

12443 MS 976185 mod. HASL 300 Plutonium-239/240 102.1 % REC 0.8 0.2 Soil 2/10/98 15:49 2/10/98 15:49 

12447 MD 976235 mod. HASL 300 Thorium-230, Activity 50 RPO 0.9 0.5 Soil 2/20/98 8:37 2/20/98 8:37 

12447 MD 976235 mod. HASL 300 Thorium-232 , Activity 0 RPO 0.8 0.3 Soil 2/20/98 8:37 2/20/98 8:37 

12447 MD 976235 mod. HASL 300 Thorium-227 0 RPO 0.2 0.3 Soil 2/20/98 8:37 2/20/98 8:37 

12448 MS 976235 mod. HASL 300 Thorium-232 , Activity 80 % REC 1.5 0.3 Soil 2/20/98 8:37 2/20/98 8:37 

12449 MD 976235 mod. HASL 300 Uranium-234, Activity 25 RPO 0.3 0.2 Soil 2/20/98 13:46 2/20/98 13:46 

12449 MD 976235 mod. HASL 300 Uranium-235, Activity 0 RPO 0.1 0.1 Soil 2/20/98 13:46 2/20/98 13:46 

12449 MD 976235 mod. HASL 300 Uranium-233/234, Activity 25 RPO 0.3 0.2 Soil 2/20/98 13:46 2/20/98 13:46 

12449 MD 976235 mod. HASL 300 Uranium-238, Activity 15.4 RPO 0.3 0.1 Soil 2/20/98 13:46 2/20/98 13:46 

12451 MS 976235 mod. HASL 300 Uranium-233/234, Activity 88.9 % REC 1 0.2 Soil 2/20/98 13:46 2/20/98 13:46 

12451 MS 976235 mod. HASL 300 Uranium-238, Activity 94 % REC 1 0.1 Soil 2/20/98 13:46 2/20/98 13:46 

12451 MS 976235 mod. HASL 300 Uranium-234, Activity 88.9 % REC 1 0.2 Soil 2/20/98 13:46 2/20/98 13:46 

12470 MD 976460 CA-GLR-17.0 Tritium, Activity 9.5 RPO 181 290 Soil 2/4/98 22:59 2/4/98 22:59 

12501 MD 976178 CA-GLR-17.0 Tritium, Activity 131 RPO 171 279 Soil 2/6/9817:18 2/6/98 17:18 

12503 MD 976178 EPA 901 .1 Radium-226, Activity 1.1 RPO 1.3 Soil 2/10/98 11 :55 2/10/98 11 :55 

12503 MD 976178 EPA 901 .1 Radium-228, Activity 30 .8 RPO 0.4 0.1 Soil 2/10/98 11 :55 2/10/98 11 :55 

12503 MD 976178 EPA 901 .1 Cobalt-57, Activity 0 RPO 0.1 Soil 2/10/98 11 :55 2/10/98 11 :55 

12503 MD 976178 EPA 901.1 Bismuth-214, Activity 1.1 RPO 1.3 Soil 2/10/98 11 :55 2/10/98 11 :55 

12503 MD 976178 EPA 901.1 Cesium-137, Activity 0 RPO 0.3 Soil 2/10/98 11 :55 2/10/98 11 :55 

12503 MD 976178 EPA 901 .1 Lead-210, Activity 0 RPO 9.8 Soil 2/10/98 11 :55 2/10/98 11 :55 
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12503 MD 976178 EPA 901 .1 Lead-211 , Activity 0 RPO 7.5 Soil 2/10/98 11 :55 2/10/98 11 :55 

12503 MD 976178 EPA 901 .1 Cobalt-60, Activity 0 RPO 0.1 Soil 2/10/98 11 :55 2/10/98 11 :55 

12503 MD 976178 EPA 901 .1 Lead-214, Activity 0 RPO 0.2 0.1 Soil 2/10/98 11 :55 2/1 0/98 11 :55 

12503 MD 976178 EPA 901 .1 Radium-223 , Activity 0 RPO 0.3 Soil 2/10/98 11 :55 2/10/98 11 :55 

12504 SA1 976183 EPA 901 .1 Cesium-137, Activity ND pCi/g 0.9 SE DI MEN 11/7/97 9:00 2/10/98 15:49 2/10/98 15:49 

12504 SA1 976183 mod. HASL 300 Promethium 147 8.9 pCi/g 5 8.2 SEDIMEN 11/7/97 9:00 4/4/98 10:06 4/4/98 10:06 

12504 SA1 976183 mod. HASL 300 Uranium-233/234, Activity 0.6 pCi/g 0.2 0.2 SEDIMEN 11/7/97 9:00 2/10/98 15:45 2/10/98 15:45 

12504 SA1 976183 EPA 901 .1 Lead-210, Activity ND pCi/g 3.9 SE DIM EN 11/7/97 9:00 2/10/98 15:49 2/10/98 15:49 

12504 SA1 976183 EPA 901 .1 Lead-211 , Activity ND pCi/g 10.7 SEDIMEN 11/7/97 9:00 2/10/98 15:49 2/10/98 15:49 

12504 SA1 9761 83 EPA 901 .1 Lead-214, Activity 1.4 pCi/g 0.4 0.2 SEDIMEN 11/7/97 9:00 2/10/98 15:49 2/1 0/98 15:49 

12504 SA1 976183 CA-GLR-R 160 Moisture(@ 104 deg. C) 18.7 % by Wt SEDIMEN 11/7/97 9:00 2/6/98 17:18 2/6/98 17:18 

12504 SA1 976183 mod. HASL 300 Uranium-235, Activity ND pCi/g 0.1 0.1 SEDIMEN 11/7/97 9:00 2/10/9815:45 2/10/9815:45 

12504 SA1 976183 EPA 901 .1 Radium-228 , Activity 1.6 pCi/g 0.4 0.1 SEDIMEN 1117/97 9:00 2/10/98 15:49 2/10/98 15:49 

12504 SA1 976183 EPA 901 .1 Radium-223, Activity ND pCi/g 0.6 SEDIMEN 11/7/97 9:00 2/10/9815:49 2/10/9815:49 

12504 SA1 976183 EPA 901.1 Bismuth-214, Activity 1.5 pCi/g 0.2 0.1 SEDIMEN 11/7/97 9:00 2/10/98 15:49 2/10/98 15:49 

12504 SA1 976183 EPA 901 .1 Radium-226, Activity 1.5 pCi/g 0.2 0.1 SEDIMEN 11/7/97 9:00 2/1 0/9815:49 2/10/9815:49 

12504 SA1 976183 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.2 SEDIMEN 11/7/97 9:00 2/10/9815:49 2/10/9815:49 

12504 SA1 976183 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.1 SEDIMEN 11/7/97 9:00 2/10/98 15:49 2/10/98 15:49 

12504 SA1 976183 mod. HASL 300 Thorium-227 ND pCi/g 0.1 0.3 SEDIMEN 11 /7/97 9:00 2/19/98 13:48 2/19/98 13:48 

12504 SA1 976183 mod. HASL 300 Uranium-238, Activity 0.9 pCi/g 0.3 0.1 SEDIMEN 11/7/97 9:00 2/10/9815:45 2/10/9815:45 

12504 SA1 976183 mod. HASL 300 Thorium-230, Activity 1.5 pCi/g 0.7 0.5 SEDIMEN 11/7/97 9:00 2/19/9813:48 2/19/9813:48 

12504 SA1 976183 CA-GLR-17.0 Tritium, Activity 0.5 pCi/g 0.1 0.1 SEDIMEN 11/7/97 9:00 2/6/98 17:18 2/6/98 17:18 

12504 SA1 976183 mod. HASL 300 Thorium-232 , Activity 1.2 pCi/g 0.6 0.3 SEDIMEN 1117/97 9:00 2/19/98 13:48 2/19/98 13:48 

12504 SA1 976183 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.3 SEDIMEN 1117/97 9:00 2/10/98 15:49 2/10/98 15:49 

12505 SA1 976183 EPA 901.1 Radium-223, Activity ND pCi/g 0.6 SEDIMEN 1117/97 9:00 2/10/98 12:53 2/10/98 12:53 

12505 SA1 976183 mod. HASL 300 Plutonium-239/240 0.2 pCi/g 0.1 0.1 SEDIMEN 11/7/97 9:00 2/10/9815:49 2/10/9815:49 

12505 SA1 976183 mod. HASL 300 Thorium-232, Activity 0.9 pCi/g 0.6 0.5 SEDIMEN 11/7/97 9:00 2/19/98 13:48 2/19/98 13:48 

12505 SA1 976183 mod. HASL 300 Thorium-230, Activity 2.7 pCi/g 1.3 0.7 SEDIMEN 11/7/97 9:00 2/19/98 13:48 2/1 9/98 13:48 

12505 SA1 976183 mod. HASL 300 Thorium-227 0.3 pCi/g 0.3 0.5 SEDIMEN 1 ln/97 9:00 2/19/98 13:48 2/19/98 13:48 

12505 SA1 976183 mod. HASL 300 Uranium-238, Activity 0.8 pCi/g 0.3 0.1 SEDIMEN 11/7/97 9:00 2/10/9815:45 2/10/98 15:45 

12505 SA1 976183 mod. HASL 300 Uranium-235, Activity 0.1 pCi/g 0.1 0.1 SEDIMEN 11/7/97 9:00 2/10/98 15:45 2/10/98 15:45 

12505 SA1 976183 mod. HASL 300 Uranium-233/234, Activity 0.9 pCi/g 0.3 0.1 SEDIMEN 11/7/97 9:00 2/10/98 15:45 2/10/9815:45 

12505 SA1 976183 mod. HASL 300 Promethium 147 7.9 pCi/g 5 8.2 SEDIMEN 11/7/97 9:00 4/4/98 10:06 4/4/98 10:06 

12505 SA1 976183 CA-GLR-17.0 Tritium, Activity 0.5 pCi/g 0.1 0.1 SEDIMEN 11 /7/97 9:00 2/6/98 17: 18 2/6/98 17: 18 

12505 SA1 976183 CA-GLR-R160 Moisture (@ 104 deg. C) 17.6 % by Wt SEDIMEN 11/7/97 9:00 2/6/9817:18 2/6/98 17: 18 

12505 SA1 976183 EPA 901 .1 Lead-214, Activity 1.1 pCi/g 0.3 0.2 SEDIMEN 11 /7/97 9:00 2/10/98 12:53 2/10/98 12:53 

12505 SA1 976183 EPA 901 .1 Radium-228 , Activity 1.5 pCi/g 0.4 0.1 SEDIMEN 11/7/97 9:00 2/10/98 12:53 2/10/98 12 53 

12505 SA1 976183 EPA 901 .1 Bismuth-214, Activity 1.9 pCi/g 0.4 0.1 SEDIMEN 11/7/979:00 2/10/9812:53 2/10/9812:53 

12505 SA1 976183 EPA 901 .1 Radium-226, Activity 1.9 pCi/g 0.4 0.1 SEDIMEN 11/7/97 9:00 2/10/9812:53 2/10/98 12:53 

12505 SA1 976183 EPA 901.1 Cobalt-57, Activity ND pCi/g 0.2 SEDIMEN 11/7/97 9:00 2/10/9812:53 2/10/9812:53 

12505 SA1 976183 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.3 SEDIMEN 11/7/97 9:00 2/10/9812:53 2/10/9812:53 

12505 SA1 976183 EPA 901 .1 Cesium-137, Activity 0.7 pCi/g 0.2 0.1 SEDIMEN 11/7/97 9:00 2/10/9812:53 2/10/9812:53 
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12505 SA1 976183 EPA 901.1 Lead-210 , Activity ND pCi/g 1.3 SEDIMEN 11/7/97 9:00 2/10/9812:53 2/10/9812:53 

12505 SA1 976183 EPA 901 .1 Lead-211 , Activity ND pCi/g 9.7 SEDIMEN 11/7/97 9:00 2/10/9812:53 2/10/98 12:53 

12506 SA1 976183 mod. HASL 300 Thorium-227 ND pCi/g 0.1 0.3 SEDIMEN 11/7/97 9:00 2/19/98 13:48 2/19/98 13:48 

12506 SA1 976183 mod . HASL 300 Uranium-238, Activity 0.6 pCi/g 0.3 0.1 SEDIMEN 11/7/97 9:00 2/10/9815:45 2/10/98 15:45 

12506 SA1 976183 mod. HASL 300 Uranium-235, Activity 0.1 pCi/g 0.1 0.1 SEDIMEN 11/7/97 9:00 2/10/9815:45 2/10/98 15:45 

12506 SA1 976183 mod . HASL 300 Uranium-233/234, Activity 1.1 pCi/g 0.4 0.2 SEDIMEN 11/7/97 9:00 2/10/9815:45 2/10/9815:45 

12506 SA1 976183 mod. HASL 300 Promethium 147 13.3 pCi/g 5.1 8.2 SEDIMEN 11/7/97 9:00 4/4/98 10:06 4/4/98 10:06 

12506 SA1 976183 CA-GLR-R160 Moisture(@ 104 deg. C) 16.9 % by Wt SEDIMEN 11/7/97 9:00 2/6/98 17: 18 2/6/98 17:18 

12506 SA1 976183 CA-GLR-17.0 Tritium, Activity ND pCi/g 0.1 0.1 SEDIMEN 11/7/97 9:00 2/6/98 17: 18 2/6/98 17: 18 

12506 SA1 976183 mod. HASL 300 Plutonium-239/240 0.2 pCi/g 0.2 0.2 SEDIMEN 11/7/97 9:00 2/10/9815:49 2/10/9815:49 

12506 SA1 976183 EPA 901.1 Radium-228 , Activity 2 pCi/g 0.5 0.1 SEDIMEN 11/7/979:00 2/10/9814:50 2/10/9814:50 

12506 SA1 976183 mod. HASL 300 Thorium-232 , Activity 0.9 pCi/g 0.5 0.3 SEDIMEN 1117/97 9:00 2/19/98 13:48 2/19/98 13:48 

12506 SA1 976183 EPA 901.1 Bismuth-214, Activity 1.2 pCi/g 0.3 0.1 SEDIMEN 11/7/97 9:00 2/10/98 14:50 2/10/98 14:50 

12506 SA1 976183 mod. HASL 300 Thorium-230 , Activity 1.7 pCi/g 0.8 0.4 SEDIMEN 11/7/97 9:00 2/19/98 13:48 2/19/98 13:48 

12506 SA1 976183 EPA 901 .1 Cesium-137, Activity ND pCi/g 0.2 SEDIMEN 11/7/97 9:00 2/10/9814:50 2/10/9814:50 

12506 SA1 976183 EPA 901 .1 Radium-226, Activity 1.2 pCi/g 0.3 0.1 SEDIMEN 11/7/97 9:00 2/10/9814:50 2/10/9814:50 

12506 SA1 976183 EPA 901.1 Lead-210, Activity ND pCi/g 21 .6 SEDIMEN 11/7/97 9:00 2/10/9814:50 2/10/9814:50 

12506 SA1 976183 EPA 901.1 Cobalt-57, Activity ND pCi/g 0.1 SEDIMEN 11/7/97 9:00 2/10/9814:50 2/10/9814:50 

12506 SA1 976183 EPA 901.1 Lead-211 , Activity ND pCi/g 4.5 SEDIMEN 11/7/97 9:00 2/10/98 14:50 2/10/98 14:50 

12506 SA1 976183 EPA 901 .1 Lead-214, Activity 1.2 pCi/g 0.2 0.1 SEDIMEN 11/7/979:00 2/10/9814:50 2/10/9814:50 

12506 SA1 976183 EPA 901 .1 Radium-223, Activity ND pCi/g 0.4 SEDIMEN 11/7/97 9:00 2/10/9814:50 2/10/9814:50 

12506 SA1 976183 EPA 901.1 Cobalt-60 , Activity ND pCi/g 0.2 SEDIMEN 11/7/97 9:00 2/10/98 14:50 2/10/98 14:50 

12506 MD 976183 mod. HASL 300 Thorium-230, Activity 16.2 RPO 0.8 0.5 Soil 2/19/98 13:48 2/19/98 13:48 

12506 MD 976183 mod. HASL 300 Thorium-232, Activity 20 RPO 0.5 0.3 Soil 2/19/98 13:48 2/19/98 13:48 

12506 MD 976183 mod. HASL 300 Thorium-227 01 RPO 0.2 0.3 Soil 2/19/98 13:48 2/19/98 13:48 

12506 MD 976183 mod. HASL 300 Promethium 147 5.8 RPO 5.1 8.2 Soil 4/4/98 10:06 4/4/98 10:06 

12507 SA1 976183 EPA 901 .1 Radium-223, Activity ND pCi/g 0.3 SEDIMEN 11/7/97 9:00 2/10/9816:47 2/10/9816:47 

12507 SA1 976183 mod. HASL 300 Plutonium-239/240 0.2 pCi/g 0.3 0.3 SEDIMEN 11/7/97 9:00 2/10/9815:49 2/10/98 15:49 

12507 SA1 976183 mod. HASL 300 Thorium-232, Activity 1.3 pCi/g 0.8 0.3 SEDIMEN 11/7/97 9:00 2/19/9813:48 2/19/98 13:48 

12507 SA1 976183 mod. HASL 300 Thorium-230 , Activity 1.8 pCi/g 0.9 0.6 SEDIMEN 11/7/97 9:00 2/19/9813:48 2/19/98 13:48 

12507 SA1 976183 mod. HASL 300 Thorium-227 ND pCi/g 0.1 0.6 SEDIMEN 1117/97 9:00 2/19/98 13:48 2/1 9/98 13:48 

12507 SA1 976183 mod. HASL 300 Uranium-238, Activity 0.7 pCi/g 0.3 0.1 SEDIMEN 1117/97 9:00 2/10/98 15:45 2/10/98 15:45 

12507 SA1 976183 mod. HASL 300 Uranium-235, Activity 0.1 pCi/g 0.1 0.1 SEDIMEN 11/7/97 9:00 2/10/9815:45 2/10/98 15:45 

12507 SA1 976183 mod. HASL 300 Uranium-233/234, Activity 0.6 pCi/g 0.3 0.1 SEDIMEN 11/7/97 9:00 2/10/98 15:45 2/10/98 15:45 

12507 SA1 976183 mod. HASL 300 Promethium 147 14.4 pCi/g 5.1 8.2 SEDIMEN 11/7/97 9:00 4/4/98 10:06 4/4/98 10:06 

12507 SA1 976183 CA-GLR-17.0 Tritium, Activity ND pCi/g 0.1 0.1 SEDIMEN 11/7/97 9:00 2/6/98 17: 18 2/6/98 17: 18 

12507 SA1 976183 CA-GLR-R160 Moisture (@ 104 deg. C) 25.2 % by Wt SEDIMEN 1117/97 9:00 2/6/98 17: 18 2/6/98 17: 18 

12507 SA1 976183 EPA 901.1 Lead-214 , Activity 1.3 pCi/g 0.3 0.3 SEDIMEN 11/7/97 9:00 2/10/9816:47 2/10/98 16:47 

12507 SA1 976183 EPA 901 .1 Radium-228, Activity 1.8 pCi/g 0.4 0.2 SEDIMEN 11/7/97 9:00 2/10/9816:47 2/10/9816:47 

12507 SA1 976183 EPA 901 .1 Bismuth-214, Activity ND pCi/g 1.3 SEDIMEN 11/7/97 9:00 2/10/98 16:47 2/10/9816:47 

12507 SA1 976183 EPA 901.1 Radium-226, Activity ND pCi/g 1.3 SEDIMEN 11/7/97 9:00 2/10/98 16:47 2/10/9816:47 

12507 SA1 976183 EPA 901.1 Cobalt-57, Activity ND pCi/g 0.1 SEDIMEN 11/7/97 9:00 2/10/9816:47 2/10/9816:47 
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12507 SA1 976183 EPA 901 .1 Cobalt-60 , Activity ND pCi/g 0.2 SEDIMEN 11 /7/97 9:00 2/10/98 16:47 2/10/98 16:47 

12507 SA1 976183 EPA 901 .1 Cesium-137, Activity 0.6 pCi/g 0.2 0.1 SEDIMEN 11/7/97 9:00 2/10/9816:47 2/10/981 6:47 

12507 SA1 976183 EPA 901 .1 Lead-210, Activity ND pCi/g 23.2 SEDIMEN 11/7/97 9:00 2/10/9816:47 2/10/9816:47 

12507 SA1 976183 EPA 901.1 Lead-211 , Activity ND pCi/g 13.8 SEDIMEN 11/7/97 9:00 2/10/98 16:47 2/10/98 16:47 

12507 MS 976183 mod. HASL 300 Thorium-232, Activity 111.4 % REC 2.6 0.3 Soil 2/19/98 13:48 2/19/98 13:48 

12508 SA1 976183 EPA 901 .1 Lead-211 , Activity ND pCi/g 2 SEDIMEN 11/7/97 9:00 2/10/9813:52 2/10/9813:52 

12508 SA1 976183 EPA 901 .1 Lead-214 , Activity 1.2 pCi/g 0.3 0.1 SEDIMEN 11/7/97 9:00 2/10/98 13:52 2/10/98 13:52 

12508 SA1 976183 EPA 901 .1 Radium-223, Activity ND pCi/g 0.4SEDIMEN 11/7/979:00 2/10/9813:52 2/10/9813:52 

12508 SA1 976183 mod. HASL 300 Plutonium-239/240 0.1 pCi/g 0.1 0.2 SEDIMEN 11 /7/97 9:00 2/10/98 15:49 2/10/98 15:49 

12508 SA1 976183 mod. HASL 300 Thorium-232 , Activity 1.1 pCi/g 0.6 0.4 SEDIMEN 11/7/97 9:00 2/19/9813:48 2/19/9813:48 

12508 SA1 976183 mod. HASL 300 Thorium-230 , Activity 1.8 pCi/g 0.9 0.6 SEDIMEN 11/7/97 9:00 2/19/9813:48 2/19/9813:48 

12508 SA1 976183 mod. HASL 300 Thorium-227 ND pCi/g 0.1 0.4 SEDIMEN 11/7/97 9:00 2/19/9813:48 2/19/9813:48 

12508 SA1 976183 mod. HASL 300 Uranium-238, Activity 1 pCi/g 0.3 0.1 SEDIMEN 11/7/97 9:00 2/10/9815:45 2/10/981 5:45 

12508 SA1 976183 mod. HASL 300 Uranium-235, Activity 0.1 pCi/g 0.1 0.1 SEDIMEN 11/7/97 9:00 2/10/9815:45 2/10/9815:45 

12508 SA1 976183 mod. HASL 300 Uranium-233/234, Activity 1.1 pCi/g 0.4 0.2 SEDIMEN 11/7/97 9:00 2/10/98 15:45 2/10/9815:45 

12508 SA1 976183 CA-GLR-17.0 Tritium, Activity ND pCi/g 0.1 0.1 SEDIMEN 11/7/97 9:00 2/6/98 17:1 8 2/6/98 17: 18 

12508 SA1 976183 mod. HASL 300 Promethium 147 9.6 pCi/g 5 8.2 SEDIMEN 11/7/97 9:00 4/4/98 10:06 4/4/98 10:06 

12508 SA1 976183 EPA 901 .1 Lead-210, Activity ND pCi/g 1.2 SEDIMEN 11/7/97 9:00 2/10/9813:52 2/10/9813:52 

12508 SA1 976183 CA-GLR-R160 Moisture (@ 104 deg. C) 9.9 % by Wt SEDIMEN 11/7/97 9:00 2/6/98 17:1.8 2/6/98 17: 18 

12508 SA1 976183 EPA 901 .1 Radium-228, Activity 2.1 pCi/g 0.4 0.1 SEDIMEN 11/7/97 9:00 2/10/9813:52 2/10/98 13:52 

12508 SA1 976183 EPA 901 .1 Bismuth-214, Activity 1.4 pCi/g 0.3 0.2 SEDIMEN 11/7/97 9:00 2/10/9813:52 2/10/9813:52 

12508 SA1 976183 EPA 901 .1 Radium-226, Activ ity 1.4 pCi/g 0.3 0.2 SEDIMEN 11/7/97 9:00 2/10/9813:52 2/10/9813:52 

12508 SA1 976183 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.1 SEDIMEN 1117/97 9:00 2/10/98 13:52 2/10/98 13:52 

12508 SA1 976183 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.3 SEDIMEN 1117/97 9:00 2/10/98 13:52 2/10/98 13:52 

12508 SA1 976183 EPA 901 .1 Cesium-137, Activity ND pCi/g 0.2 SEDIMEN 1117/97 9:00 2/10/98 13:52 2/10/98 13:52 

12512 MD 976185 mod. HASL 300 Uranium-233/234, Activity 37 RPO 0.3 0.2 Soil 2/10/98 15:45 2/10/98 15:45 

12512 MD 976185 mod. HASL 300 Uranium-235, Activity 0 RPO 0.1 0.1 Soil 2/10/98 15:45 2/10/98 15:45 

12512 MD 976185 mod. HASL 300 Uranium-238, Activity 22.2 RPO 0.3 0.1 Soil 2/10/98 15:45 2/10/98 15:45 

12513 MS 976185 mod. HASL 300 Uranium-238, Activity 96 % REC 1 0.1 Soil 2/10/98 15:45 2/10/98 15:45 

12513 MS 976185 mod. HASL 300 Uranium-233/234, Activity 96.3 % REC 1 0.1 Soil 2/10/98 15:45 2/10/98 15:45 

12534 MD 976235 mod. HASL 300 Plutonium-239/240 0.1 RPO 0.1 0.1 Soil 2/23/9816:16 2/23/9816:16 

12552 MS 976405 CA-GLR-17.0 Tritium, Activity 96 .3 % REC 246 293 Soil 2/6/98 17: 18 2/6/98 17: 18 

63102 MD 976409 CA-GLR-17.0 Tritium, Activity 113.9 RPO 180 304 Soil 2/3/98 1 7: 54 2/3/98 17:54 

63103 MS 976460 CA-GLR-17.0 Tritium, Activity 98.1 % REC 261 316 Soil 2/4/98 22 :59 2/4/98 22:59 

63108 MS 976469 CA-GLR-17.0 Tritium, Activity 85.9 % REC 257 317 Soil 2/3/98 17:54 2/3/98 17:54 

GEM021098S LCS 976183 EPA 901 .1 Cobalt-60, Activity 104.8 % REC 1540 327 Water 2/11 /98 5:28 2/11 /98 5:28 

GEM021098S LCS 976183 EPA 901 .1 Cesium-137, Activity 106.8 % REC 1270 339 Water 2/1 1 /98 5:28 2/11/98 5:28 

GEM021198 LCS 976183 EPA 901 .1 Cobalt-60, Activity 106 % REC 1680 298 Water 2/11 /98 7:25 2/11 /98 7:25 

GEM021198 LCS 976183 EPA 901 .1 Cesium-137, Activity 112.6 % REC 2010 335 Water 2/11 /98 7:25 2/11 /98 7:25 

GMX021098 LCS 976183 EPA 901 .1 Cobalt-60, Activity 102.8 % REC 1190 298 Water 2/11 /98 4:29 2/11 /98 4:29 

GMX021098 LCS 976183 EPA 901 .1 Cesium-137 , Activity 104 % REC 822 238 Water 2/11/98 4:29 2/11/98 4:29 

GMX021198 LCS 976183 EPA 901.1 Cesium-137, Activity 102.9 % REC 1080 306 Water 2/11 /98 6:26 2/11/98 6:26 
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976183 

PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 

SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX RCVD DATE DATE DATE 

GMX021198 LCS 976183 EPA 901 .1 Cobalt-60 , Activity 102.1 % REC 1230 265 Water 2/11/98 6:26 2/11 /98 6:26 

LCS1H30130 LCS 976183 CA-GLR-17.0 Tritium, Activity 94.1 % REC 2.5 3 Water 2/3/98 17:54 2/3/98 17:54 

LCS1H30205 LCS 976183 CA-GLR-17.0 Tritium, Activity 102 % REC 2.4 3 Water 2/6/9817:18 2/6/98 17: 18 

LCS2H30130 LCS 976183 CA-GLR-17.0 Tritium, Activity 86 .2 % REC 2.4 2.9 Water 2/4/98 22:59 2/4/98 22 :59 

LCSAPM0305 LCS 976183 mod. HASL 300 Promethium 147 97.6 % REC 4.9 4.1 Water 4/4/98 10:06 4/4/98 10:06 

LCSAPU0205 LCS 976183 mod. HASL 300 Plutonium-239/240 95.8 % REC 0.6 0.1 Water 2/10/98 15:49 2/10/98 15:49 

LCSAPU0217 LCS 976183 mod. HASL 300 Plutonium-239/240 93.8 % REC 0.7 0.1 Water 2/23/98 16:16 2/23/98 16:16 

LCSAT0212 LCS 976183 mod. HASL 300 Thorium-232, Activity 108.6 % REC 1 0.1 Water 2/19/98 13:48 2/19/98 13:48 

LCSAT0217 LCS 976183 mod. HASL 300 Thorium-232, Activity 117.1 % REC 1 0.1 Water 2/20/98 8:37 2/20/98 8:37 

LCSAU0205 LCS 976183 mod. HASL 300 Uranium-233/234, Activity 92.6 % REC 1 0.2 Water 2/10/98 15:45 2/10/98 15:45 

LCSAU0205 LCS 976183 mod. HASL 300 Uranium-238, Activity 98 % REC 0.9 0.1 Water 2/10/98 15:45 2/10/98 15:45 

LCSAU0217 LCS 976183 mod. HASL 300 Uranium-234, Activity 85 .2 % REC 1 0.1 Water 2/20/98 13:46 2/20/98 13:46 

LCSAU0217 LCS 976183 mod. HASL 300 Uranium-233/234, Activity 85.2 % REC 1 0.1 Water 2/20/98 13:46 2/20/98 13:46 

LCSAU0217 LCS 976183 mod. HASL 300 Uranium-238, Activity 108 % REC 1.1 0.1 Water 2/20/98 13:46 2/20/98 13:46 

MB1 H30130 MB 976183 CA-GLR-17.0 Tritium, Activity 1.4 pCi/L 1.8 2.9 Water 2/3/98 17:54 2/3/98 17:54 

MB2H30205 MB 976183 CA-GLR-17.0 Tritium, Activity ND pCi/L 1.6 2.7 Water 2/6/98 17: 18 2/6/98 17: 18 

MB4H30130 MB 976183 CA-GLR-17.0 Tritium, Activity 0.8 pCi/L 1.7 2.8 Water 2/4/98 22:59 2/4/98 22:59 

MBAPU0205 MB 976183 mod. HASL 300 Plutonium-239/240 ND pCi/L 0.1 0.2 Water 2/10/98 15:49 2/10/98 15:49 

MBAPU0217 MB 976183 mod. HASL 300 Plutonium-239/240 ND pCi/L 0.1 0.1 Water 2/23/98 16:16 2/23/98 16:16 

MBAT0212 MB 976183 mod. HASL 300 Thorium-232, Activity 0.1 pCi/L 0.1 0.2 Water 2/19/98 13:48 2/19/98 13:48 

MBAT0212 MB 976183 mod. HASL 300 Thorium-230, Activity 0.8 pCi/L 0.4 0.2 Water 2/19/98 13:48 2/19/98 13:48 

MBAT0212 MB 976183 mod. HASL 300 Thorium-227 ND pCi/L 0.1 0.2 Water 2/19/98 13:48 2/19/98 13:48 

MBAT0217 MB 976183 mod. HASL 300 Thorium-227 ND pCi/L 0.1 0.1 Water 2/20/98 8:37 2/20/98 8:37 

MBAT0217 MB 976183 mod. HASL 300 Thorium-232, Activity ND pCi/L 0.1 0.1 Water 2/20/98 8:37 2/20/98 8:37 

MBAT0217 MB 976183 mod. HASL 300 Thorium-230, Activity 0.1 pCi/L 0.1 0.2 Water 2/20/98 8:37 2/20/98 8:37 

MBAU0205 MB 976183 mod. HASL 300 Uranium-233/234, Activity 0.3 pCi/L 0.2 0.1 Water 2/10/9815:45 2/10/9815:45 

MBAU0205 MB 976183 mod. HASL 300 Uranium-235, Activity 0.1 pCi/L 0.1 0.1 Water 2/10/98 15:45 2/10/98 15:45 

MBAU0205 MB 976183 mod. HASL 300 Uranium-238, Activity 0.1 pCi/L 0.1 0.1 Water 2/10/98 15:45 2/10/98 15:45 

MBAU0217 MB 976183 mod. HASL 300 Uranium-234, Activity 0.1 pCi/L 0.1 0.1 Water 2/20/98 13:46 2/20/98 13:46 

MBAU0217 MB 976183 mod. HASL 300 Uranium-233/234, Activity 0.1 pCi/L 0.1 0.1 Water 2/20/98 13:46 2/20/98 13:46 

MBAU0217 MB 976183 mod. HASL 300 Uranium-238, Activity 0.1 pCi/L 0.1 0.1 Water 2/20/98 13:46 2/20/98 13:46 

MBAU0217 MB 976183 mod. HASL 300 Uranium-235, Activity ND pCi/L 0.1 0.1 Water 2/20/98 13:46 2/20/98 13:46 

MBBPM0305 MB 976183 mod. HASL 300 Promethium 147 2.3 pCi/L 2.5 4.1 Water 4/4/98 10:06 4/4/98 10:06 

ST1H30130 LCS 976183 CA-GLR-17.0 Tritium, Activity 90 .6 % REC 2.5 3 Water 2/3/98 17:54 2/3/98 17:54 

ST1H30205 LCS 976183 CA-GLR-17.0 Tritium, Activity 94 .6 % REC 2.5 2.9 Water 2/6/98 17: 18 2/6/98 17:18 

ST2H30130 LCS 976183 CA-GLR-17.0 Tritium, Activity 100.5 % REC 2.5 3 Water 2/4/98 22 :59 2/4/98 22:59 

Page 5 





ENVIRONMENTAL TESTING SERVICES 

Sample Delivery Group Narrative 

April 20, 1998 

Customer: Parsons Engineering Science, Inc. 
Project: SEAD-12 
Core Laboratories - Casper Job Number: 976233 

The following information is pertinent to the interpretation of the data. 

On November 13, 1997, Core Laboratories - Casper received four water samples in good 
condition. 

The analytical batch MS for the radium-223/226 had low recovery, 41 %, which caused the 
batch to be reanalyzed. The reanalyzed radium batch passed QC criteria. The Th-230 
blank is slightly elevated at 0.4 pCi/L 

The positive results that are reported for the gamma emitters have calculated MDAs based 
on the most abundant line of the gamma emitter in question. The activity and the error is 
calculated by the software for the positive results. 

If you have any questions concerning this data, please call Ronni Mull at (307) 235-5741. 

... 

G)J;(c{daJQ~i~~~ 
Debra Phillabaum 
QA/QC Coordinator 

Core Laboratories, Inc. 

. // ~ -/foW ~ /✓L-

Rondalynn Mull 
Radiochemistry Supervisor 

420 West First Street, Casper, Wyoming 82601, (307) 235-574 1, (800) 666-0306, Fax (307) 266-1676 



Company .. : Parsons Project .. : 

Report To: Mike Duchesneau Bill To .. : 

101 Huntington Ave. Address .. : 

Boston MA, 02199 

SEAD-12 

Mike Duchesneau 

101 Huntington Ave. 

Boston MA 02199 

~ /OL 

J 

# ABC-012110 

Page 1 Of 1 
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976233 

PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 

SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX BATCH RCVD DATE DATE DATE 

12041 MD 976182 EPA 901.1 Lead-211 , Activity 0 RPO 321 Water 7291 3/3/98 4:51 3/3/98 4:51 

12041 MD 976182 EPA 901.1 Lead-214, Activity 7.8 RPO 5.4 2.8 Water 7291 3/3/98 4:51 3/3/98 4:51 

12041 MD 976182 EPA 901.1 Bismuth-214 , Activity 31.1 RPO 4.5 2.1 Water 7291 3/3/98 4:51 3/3/98 4:51 

12041 MD 976182 EPA 901 .1 Cobalt-57, Activity 0 RPO 0.3 Water 7291 3/3/98 4:51 3/3/98 4:51 

12041 MD 976182 EPA 901.1 Cesium-137 , Activity 0 RPO 2.3 Water 7291 3/3/98 4:51 3/3/98 4:51 

12041 MD 976182 EPA 901 .1 Cobalt-60, Activity 0 RPO 1.5 Water 7291 3/3/98 4:51 3/3/98 4:51 

12047 SA1 976233 EPA 900.0 Gross Beta , Activity 23 .7 pCi/L 1.1 1.1 Water 6791 11/13/97 9:00 1/29/9816:10 1/29/9816:10 

12047 SA1 976233 EPA 903.0 Radium-226, Activity ND pCi/L 0.2 0.5 Water 7073 11 /13/97 9:00 2/19/98 7:04 2/19/98 7:04 

12047 SA1 976233 EPA 903.0 Radium-223, Activity ND pCi/L Water 7073 11 /13/97 9:00 2/19/98 7:04 2/19/98 7:04 

12047 SA1 976233 mod . HASL 300 Plutonium-239/240 0.2 pCi/L 0.2 0.2 Water 6987 11/13/97 9:00 2/12/98 8:48 2/12/98 8:48 

12047 SA1 976233 mod. HASL 300 Thorium-232 , Activity 0.1 pCi/L 0.1 0.3 Water 7014 11/13/97 9:00 2/12/9811:17 2/12/9811 :17 

12047 SA1 976233 mod. HASL 300 Thorium-230, Activity 0.4 pCi/L 0.3 0.3 Water 7014 11/13/97 9:00 2/12/9811:17 2/12/9811:17 

12047 SA1 976233 mod. HASL 300 Thorium-227 ND pCi/L 0.1 0.2 Water 7014 11/13/97 9:00 2/12/9811:17 2/12/9811:17 

12047 SA1 976233 mod. HASL 300 Uranium-238, Activity 0.2 pCi/L 0.2 0.1 Water 6929 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12047 SA1 976233 EPA 900.0 Gross Alpha , Activity 7.6 pCi/L 1.5 1.7 Water 6791 11/13/97 9:00 1/29/9816:10 1/29/9816:10 

12047 SA1 976233 mod. HASL 300 Uranium-235, Activity ND pCi/L 0.1 0.1 Water 6929 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12047 SA1 976233 EPA 901 .1 Lead-214, Activity 12.7 pCi/L 5.3 2.7 Water 7291 11 /13/97 9:00 3/5/98 13:20 3/5/98 13:20 

12047 SA1 976233 mod. HASL 300 Uranium-233/234, Activity 0.3 pCi/L 0.2 0.2 Water 6929 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12047 SA1 976233 EPA 901.1 Bismuth-214, Activity 13.7 pCi/L 6.3 3 Water 7291 11/13/97 9:00 3/5/98 13:20 3/5/98 13:20 

12047 SA1 976233 EPA 901 .1 Cobalt-57, Activity ND pCi/L 0.6 Water 7291 11/13/97 9:00 3/5/98 13:20 3/5/98 13:20 

12047 SA1 976233 EPA 901.1 Cobalt-60, Activity ND pCi/L 2.9 Water 7291 11/13/979:00 3/5/98 13:20 3/5/98 13:20 

12047 SA1 976233 EPA 901 .1 Cesium-137 , Activity ND pCi/L 4.5 Water 7291 11 /13/97 9:00 3/5/98 13:20 3/5/98 13:20 

12047 SA1 976233 EPA 901.1 Lead-211 , Activity ND pCi/L 13.8 Water 7291 11 /13/97 9:00 3/5/98 13:20 3/5/98 13:20 

12047 MS 976233 mod . HASL 300 Thorium-232 , Activity 118 % REC 4.5 0.6 Water 7014 2/12/98 11 :17 2/12/98 11 :17 

12048 SA1 976233 EPA 900.0 Gross Alpha , Activity 11.5 pCi/L 1.7 1.8 Water 6791 11/13/97 9:00 1/29/9816:10 1/29/9816:10 

12048 SA1 976233 EPA 900.0 Gross Beta , Activity 23 pCi/L 1.4 1.5 Water 6791 11/13/97 9:00 1/29/9816:10 1/29/9816:1 0 

12048 SA1 976233 EPA 901.1 Lead-211, Activity ND pCi/L 22.9 Water 7291 11 /13/97 9:00 3/5/98 20:24 3/5/98 20:24 

12048 SA1 976233 EPA 903.0 Radium-223 , Activity ND pCi/L Water 7073 11 /13/97 9:00 2/19/98 7:04 2/19/98 7:04 

12048 SA1 976233 mod. HASL 300 Plutonium-239/240 ND pCi/L 0.1 0.3 Water 6987 11 /13/97 9:00 2/12/98 8:48 2/12/98 8:48 

12048 SA1 976233 mod. HASL 300 Thorium-232, Activity 0.1 pCi/L 0.1 0.2 Water 7014 11/13/97 9:00 2/12/9811 :17 2/12/9811 :17 

12048 SA1 976233 mod. HASL 300 Thorium-230, Activity 0.6 pCi/L 0.3 0.3 Water 7014 11/13/97 9:00 2/12/9811:17 2/12/9811 :1 7 

12048 SA1 976233 mod. HASL 300 Thorium-227 ND pCi/L 0.1 0.2 Water 7014 11/13/97 9:00 2/12/98 11: 17 2/12/98 11: 17 

12048 SA1 976233 mod. HASL 300 Uranium-238, Activity ND pCi/L 0.1 0.1 Water 6929 11/13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12048 SA1 976233 mod. HASL 300 Uranium-235, Activity ND pCi/L 0.1 0.1 Water 6929 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12048 SA1 976233 EPA 903.0 Radium-226, Activity ND pCi/L 0.2 0.5 Water 7073 11 /13/97 9:00 2/19/98 7:04 2/19/98 7:04 

12048 SA1 976233 mod. HASL 300 Uranium-233/234, Activity 0.5 pCi/L 0.3 0.2 Water 6929 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12048 SA1 976233 EPA 901.1 Lead-214, Activity ND pCi/L 18.4 Water 7291 11/13/979:00 3/5/98 20:24 3/5/98 20:24 

12048 SA1 976233 EPA 901.1 Bismuth-214, Activity 16.7 pCi/L 5.7 2.7 Water 7291 11 /13/97 9:00 3/5/98 20:24 3/5/98 20:24 

12048 SA1 976233 EPA 901 .1 Cobalt-57, Activity ND pCi/L 0.5 Water 7291 11 /13/97 9:00 3/5/98 20:24 3/5/98 20:24 

12048 SA1 976233 EPA 901.1 Cobalt-60 , Activity ND pCi/L 3.2 Water 7291 11 /13/97 9:00 3/5/98 20:24 3/5/98 20:24 

12048 SA1 976233 EPA 901 .1 Cesium-137, Activity ND pCi/L 2.4 Water 7291 11/13/97 9:00 3/5/98 20:24 3/5/98 20:24 

12048 MD 976233 EPA 901.1 Cobalt-57, Activity 0 RPO 0.9 Water 7291 3/6/98 3:28 3/6/98 3:28 

12048 MD 976233 EPA 901.1 Cobalt-60, Activity 0 RPO 5.5 Water 7291 3/6/98 3:28 3/6/98 3:28 

12048 MD 976233 EPA 901 .1 Bismuth-214 , Activity 16.7 RPO 18 Water 7291 3/6/98 3:28 3/6/98 3:28 

12048 MD 976233 EPA 901.1 Cesium-137 , Activity 0 RPO 1.4 Water 7291 3/6/98 3:28 316/98 3:28 
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976233 

PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 

SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX BATCH RCVD DATE DATE DATE 

12048 MD 976233 EPA 901.1 Lead-214 , Activity 13.2 RPO 4 2.2 Water 7291 3/6/98 3:28 3/6/98 3:28 

12048 MD 976233 EPA 901 .1 Lead-211 , Activity 0 RPO 20.4 Water 7291 3/6/98 3:28 3/6/98 3:28 

12049 SA1 976233 EPA 900.0 Gross Alpha, Activity 7.4 pCi/L 1.5 1.8 Water 6791 11/13/97 9:00 1/29/9816:10 1/29/9816:10 

12049 SA1 976233 EPA 903.0 Radium-226 , Activity ND pCi/L 0.2 0.5 Water 7073 11 /13/97 9:00 2/19/98 7:04 2/19/98 7:04 

12049 SA1 976233 EPA 903.0 Radium-223 , Activity ND pCi/L Water 7073 11/13/97 9:00 2/19/98 7:04 2/19/98 7:04 

12049 SA1 976233 mod. HASL 300 Plutonium-239/240 0.2 pCi/L 0.2 0.3 Water 6987 11 /13/97 9:00 2/12/98 8:48 2/12/98 8:48 

12049 SA1 976233 mod. HASL 300 Thorium-232, Activity ND pCi/L 0.1 0.2 Water 7014 11/13/97 9:00 2/12/9811:17 2/12/9811 :17 

12049 SA1 976233 EPA 900.0 Gross Beta , Activity 27.4 pCi/L 1.4 1.5 Water 6791 11/13/97 9:00 1/29/9816:10 1/29/9816:10 

12049 SA1 976233 mod. HASL 300 Thorium-230, Activity 0.6 pCi/L 0.3 0.2 Water 7014 11/13/97 9:00 2/12/9811 :17 2/12/9811 :1 7 

12049 SA1 976233 mod. HASL 300 Uranium-238 , Activity 0.3 pCi/L 0.2 0.2 Water 6929 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12049 SA1 976233 mod. HASL 300 Thorium-227 0.1 pCi/L 0.1 0.2 Water 7014 11/13/97 9:00 2/12/9811 :17 2/12/9811 :17 

12049 SA1 976233 mod . HASL 300 Uranium-235 , Activity 0.1 pCi/L 0.1 0.2 Water 6929 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12049 SA1 976233 mod. HASL 300 Promethium 147 ND pCi/L Water 7623 11 /13/97 9:00 3/31/98 7:03 3/31/98 7:03 

12049 SA1 976233 mod. HASL 300 Uranium-233/234, Activity 0.4 pCi/L 0.3 0.3 Water 6929 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12049 SA1 976233 EPA 901.1 Cobalt-57, Activity ND pCi/L 0.7 Water 7291 11 /13/97 9:00 3/6/98 10:32 3/6/98 10:32 

12049 SA1 976233 EPA 901.1 Bismuth-214 , Activity 18 pCi/L 7.6 3.2 Water 7291 11 /13/97 9:00 3/6/98 10:32 3/6/98 10:32 

12049 SA1 976233 EPA 901 .1 Cobalt-60, Activity ND pCi/L 0.4 Water 7291 11 /13/97 9:00 3/6/98 10:32 3/6/98 10:32 

12049 SA1 976233 EPA 901.1 Lead-214, Activity ND pCi/L 12.2 Water 7291 11 /13/97 9:00 3/6/98 10:32 3/6/98 10:32 

12049 SA1 976233 EPA 901 .1 Cesium-137, Activity ND pCi/L 2.9 Water 7291 11 /13/97 9:00 3/6/98 10:32 3/6/98 10:32 

12049 SA1 976233 EPA 901 .1 Lead-211 , Activity ND pCi/L 219 Water 7291 11/13/97 9:00 3/6/98 10:32 3/6/98 10:32 

12049 MD 976233 mod. HASL 300 Promethium 147 0 RPO Water 7623 3/31/98 8:58 3/31/98 8:58 

12049 MS 976233 mod. HASL 300 Promethium 147 100.9 % REC Water 7623 3/31/98 7:41 3/31/98 7:41 

12050 SA1 976233 EPA 901 .1 Cobalt-60, Activity ND pCi/L 5.1 Water 7291 11 /13/97 9:00 3/6/98 17:35 3/6/98 17:35 

12050 SA1 976233 EPA 901 .1 Cobalt-57, Activity ND pCi/L 0.4 Water 7291 11/13/97 9:00 3/6/98 17:35 3/6/98 17:35 

12050 SA1 976233 EPA 901 .1 Cesium-137, Activity ND pCi/L 1.4 Water 7291 11 /13/97 9:00 3/6/98 17:35 3/6/98 17:35 

12050 SA1 976233 EPA 901 .1 Lead-214, Activity ND pCi/L 18.7 Water 7291 11/13/97 9:00 3/6/98 17:35 3/6/98 17:35 

12050 SA1 976233 EPA 901 .1 Lead-211, Activity ND pCi/L 8.3 Water 7291 11/13/97 9:00 3/6/98 17:35 3/6/98 17:35 

12050 SA1 976233 EPA 900.0 Gross Beta , Activity 8.5 pCi/L 1 1.4 Water 6791 11/13/97 9:00 1/29/98 16:10 1/29/98 16:10 

12050 SA1 976233 EPA 903.0 Radium-226, Activity 0.1 pCi/L 0.2 0.5 Water 7073 11/13/97 9:00 2/19/98 7:04 2/19/98 7:04 

12050 SA1 976233 EPA 900.0 Gross Alpha, Activity 0.8 pCi/L 0.8 1.3 Water 6791 11 /13/97 9:00 1 /29/98 16: 10 1 /29/98 16: 10 

12050 SA1 976233 EPA 903.0 Radium-223, Activity 0.1 pCi/L Water 7073 11 /13/97 9:00 2/19/98 7:04 2/19/98 7:04 

12050 SA1 976233 EPA 901.1 Bismuth-214, Activity 12.2 pCi/L 6.1 2.9 Water 7291 11/13/97 9:00 3/6/98 17:35 3/6/98 17:35 

12050 SA1 976233 mod. HASL 300 Plutonium-239/240 0.1 pCi/L 0.2 0.2 Water 6987 11 /13/97 9:00 2/12/98 8:48 2/12/98 8:48 

12050 SA1 976233 mod. HASL 300 Thorium-232 , Activity ND pCi/L 0.1 0.2 Water 7014 11/13/97 9:00 2/12/9811:17 2/12/9811 :17 

12050 SA1 976233 mod. HASL 300 Thorium-230, Activity 0.4 pCi/L 0.2 0.2 Water 7014 11/13/97 9:00 2/12/9811:17 2/12/9811 :17 

12050 SA1 976233 mod. HASL 300 Thorium-227 0.1 pCi/L 0.1 0.2 Water 7014 11/13/97 9:00 2/12/9811 :17 2/12/9811 :17 

12050 SA1 976233 mod. HASL 300 Uranium-238 , Activity 0.2 pCi/L 0.2 0.2 Water 6929 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12050 SA1 976233 mod. HASL 300 Uranium-235, Activity 0.1 pCi/L 0.1 0.2 Water 6929 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12050 SA1 976233 mod. HASL 300 Uranium-233/234, Activity 0.6 pCi/L 0.3 0.3 Water 6929 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12050 MD 976233 mod . HASL 300 Thorium-230, Activity 0.4 RPO 0.5 0.4 Water 7014 2/12/98 11 : 17 2/12/98 11 : 17 

12050 MD 976233 mod. HASL 300 Thorium-232, Activity 0 RPO 0.1 0.4 Water 7014 2/12/9811 :17 2/12/9811:17 

12050 MD 976233 mod. HASL 300 Thorium-227 0.3 RPO 0.4 0.6 Water 7014 2/12/9811 :17 2/12/9811 :17 

12050 MS 976233 EPA 900.0 Gross Alpha, Activity 89.7 % REC 3.5 1.3 Water 6791 1/29/9816:10 1/29/9816:10 

12051 MD 976238 EPA 900.0 Gross Beta, Activity 48.6 RPO 1 9 2.4 Water 6791 1/29/98 16:10 1/29/98 16:10 

12051 MD 976238 EPA 900.0 Gross Alpha , Activity 0.3 RPO 1 1.6 Water 6791 1/29/98 16:10 1/29/98 16:10 
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976233 

PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 

SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX BATCH RCVD DATE DATE DATE 

12053 MD 976238 mod . HASL 300 Plutonium-239/240 0.4 RPO 0.4 0.5 Water 6987 2/12/98 8:48 2/12/98 8:48 

12062 MD 976236 mod. HASL 300 Uranium-233/234, Activity 0 RPO 0.4 0.5 Water 6929 2/6/98 15:39 2/6/98 15:39 

12062 MD 976236 mod. HASL 300 Uranium-235, Activity 0.3 RPO 0.1 0.3 Water 6929 2/6/98 15:39 2/6/98 15:39 

12062 MD 976236 mod. HASL 300 Uranium-238, Activity 0.1 RPO 0.4 0.3 Water 6929 2/6/98 15:39 2/6/98 15:39 

12062 MS 976236 mod. HASL 300 Plutonium-239/240 92 .7 % REC 2.2 0.5 Water 6987 2/12/98 8:48 2/12/98 8:48 

12201 MS 976216 EPA 903.0 Radium-226, Activity 97 .8 % REC 2.3 1.1 Water 7073 2/19/98 7:04 2/19/98 7:04 

12201 MS 976216 EPA 903.0 Radium-223, Activity 97 .8 % REC Water 7073 2/19/98 7:04 2/19/98 7:04 

12204 MD 976216 EPA 903.0 Radium-226 , Activity 0 RPO 0.4 1.1 Water 7073 2/19/98 7:04 2/19/98 7:04 

12204 MD 976216 EPA 903.0 Radium-223, Activity 0 RPO Water 7073 2/19/98 7:04 2/19/98 7:04 

12210 MS 976236 mod. HASL 300 Uranium-238, Activity 115.4 % REC 3.2 0.4 Water 6929 2/6/98 15:39 2/6/98 15:39 

12210 MS 976236 mod. HASL 300 Uranium-233/234 , Activity 109.7 % REC 3.3 0.4 Water 6929 2/6/98 15:39 2/6/98 15:39 

12211-Associate MS 976291 EPA 900 .0 Gross Beta , Activity 98.4 % REC 0.9 0.6 Water 6791 1/29/9816:10 1/29/9816:10 

EFF2A0126 LCS 976233 EPA 900.0 Gross Alpha , Activity 85.1 % REC 0.5 0.1 Water 6791 1/29/9816:10 1/29/9816:10 

GEM030298 LCS 976233 EPA 901 .1 Cesium-1 37, Activity 102 % REC 1480 449 Water 7291 3/7/98 7:43 3/7/98 7:43 

GEM030298 LCS 976233 EPA 901 .1 Cobalt-60, Activity 101 .2 % REC 1260 287 Water 7291 3/7/98 7:43 3/7/98 7:43 

GEM030498 LCS 976233 EPA 901 .1 Cesium-137, Activity 112.5 % REC 1540 425 Water 7291 3/8/98 4:54 3/8/98 4:54 

GEM030498 LCS 976233 EPA 901 .1 Cobalt-60, Activity 100 % REC 1650 307 Water 7291 3/8/98 4:54 3/8/98 4:54 

GEM030598 LCS 976233 EPA 901 .1 Cobalt-60, Activity 109.6 % REC 1810 288 Water 7291 3/8/98 19:01 3/8/98 19:01 

GEM030598 LCS 976233 EPA 901 .1 Cesium-137 , Activity 102 % REC 1620 497 Water 7291 3/8/98 19:01 3/8/98 19:01 

GEM030998 LCS 976233 EPA 901 .1 Cesium-137, Activity 102 % REC 1380 465 Water 7291 3/9/98 16:12 3/9/98 16:12 

GEM030998 LCS 976233 EPA 901 .1 Cobalt-60, Activity 107.1 % REC 1870 246 Water 7291 3/9/98 16:12 3/9/98 16:12 

GMX030298 LCS 976233 EPA 901 .1 Cobalt-60, Activity 103.1 % REC 1400 274 Water 7291 317/98 0:39 317/98 0:39 

GMX030298 LCS 976233 EPA 901 .1 Cesium-137, Activity 103 % REC 1260 329 Water 7291 317/98 0:39 3/7/98 0:39 

GMX030398 LCS 976233 EPA 901 .1 Cesium-137, Activity 99 % REC 1260 310 Water 7291 317/98 14:46 317/98 14:46 

GMX030398 LCS 976233 EPA 901 .1 Cobalt-60, Activity 98.5 % REC 1280 236 Water 7291 317/98 14:46 317/98 14:46 

GMX030498 LCS 976233 EPA 901 .1 Cesium-137 , Activity 101 .5 % REC 1130 326 Water 7291 3/7/98 21 :50 317/98 21 :50 

GMX030498 LCS 976233 EPA 901.1 Cobalt-60, Activity 100.9 % REC 1180 273 Water 7291 317/98 21 :50 317/98 21 :50 

GMX030598 LCS 976233 EPA 901 .1 Cobalt-60, Activity 101 .9 % REC 1420 229 Water 7291 3/8/98 11 :57 3/8/98 11 :57 

GMX030598 LCS 976233 EPA 901.1 Cesium-137 , Activity 100.5 % REC 1010 312 Water 7291 3/8/98 11 :57 3/8/98 11 :57 

GMX030698 LCS 976233 EPA 901.1 Cesium-137, Activity 103 % REC 1040 319 Water 7291 3/9/98 2:05 3/9/98 2:05 

GMX030698 LCS 976233 EPA 901 .1 Cobalt-60, Activity 100.3 % REC 1180 218 Water 7291 3/9/98 2:05 3/9/98 2:05 

GMX030998 LCS 976233 EPA 901.1 Cobalt-60, Activity 101 .5 %REC 1180 192 Water 7291 3/9/98 9:08 3/9/98 9:08 

GMX030998 LCS 976233 EPA 901 .1 Cesium-137, Activity 105.5 % REC 1240 320 Water 7291 3/9/98 9:08 3/9/98 9:08 

LC1PM0330 LCS 976233 mod. HASL 300 Promethium 147 101.9 % REC Water 7623 3/31/9811 :30 3/31/9811 :30 

LCS1A0126 LCS 976233 EPA 900.0 Gross Alpha , Activity 99.2 % REC 0.5 0.1 Water 6791 1/29/98 16:10 1/29/98 16:10 

LCS1B0126 LCS 976233 EPA 900.0 Gross Beta, Activity 97 .8 % REC 0.4 0.3 Water 6791 1/29/9816:10 1/29/98 16:10 

LCS1PU0126 LCS 976233 mod. HASL 300 Plutonium-239/240 93.8 % REC 0.8 0.1 Water 6987 2/12/98 8:48 2/12/98 8:48 

LCS1U0123 LCS 976233 mod. HASL 300 Uranium-233/234, Activity 94.4 % REC 1 0.2 Water 6929 2/6/98 15:39 2/6/98 15:39 

LCS1U0123 LCS 976233 mod. HASL 300 Uranium-238, Activity 98 % REC 1 0.1 Water 6929 2/6/98 15:39 2/6/98 15:39 

LCS2A0126 LCS 976233 EPA 900.0 Gross Alpha , Activity 82 % REC 0.5 0.1 Water 6791 1/29/98 16:10 1/29/98 16:10 

LCS2B0126 LCS 976233 EPA 900.0 Gross Beta , Activity 101 .7 % REC 0.4 0.3 Water 6791 1/29/98 16:10 1/29/98 16:10 

LCS2TH0126 LCS 976233 mod. HASL 300 Thorium-232 , Activity 95.6 % REC 1.3 0.2 Water 7014 2/12/98 11 : 17 2/12/98 11 : 17 

MB1PB0330 MB 976233 mod. HASL 300 Promethium 147 ND pCi/L Water 7623 3/31/98 9:36 3/31/98 9:36 

MB1PU0126 MB 976233 mod. HASL 300 Plutonium-239/240 0.2 pCi/L 0.1 0.1 Water 6987 2/12/98 8:48 2/12/98 8 :48 

MB1U0123 MB 976233 mod. HASL 300 Uranium-233/234, Activity 0.2 pCi/L 0.1 0.1 Water 6929 2/6/98 15:39 2/6/98 15:39 
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976233 

PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 
SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX BATCH RCVD DA TE DATE DATE 

MB1U0123 MB 976233 mod. HASL 300 Uranium-238, Activity ND pCi/L 0.1 0.1 Water 6929 2/6/98 15:39 2/6/98 15:39 
MB1U0123 MB 976233 mod. HASL 300 Uranium-235, Activity ND pCi/L 0.1 0.1 Water 6929 2/6/98 15:39 2/6/98 15:39 
MB2AB0126 MB 976233 EPA 900.0 Gross Beta . Activity 0.4 pCi/L 0.2 0.3 Water 6791 1/29/98 16:10 1/29/98 16:10 
MB2AB0126 MB 976233 EPA 900.0 Gross Alpha , Activity ND pCi/L 0.1 0.1 Water 6791 1/29/98 16:10 1/29/98 16:10 
MB2MB0330 MB 976233 mod. HASL 300 Promethium 147 0.3 pCi/L Water 7623 3/31/98 10:14 3/31/98 10:14 
MB2R60218 · MB 976233 EPA 903.0 Radium-226 , Activity ND pCi/L 0.1 0.3 Water 7073 2/19/98 7:04 2/19/98 7:04 
MB2R60218 MB 976233 EPA 903 .0 Radium-223, Activity ND pCi/L Water 7073 2/19/98 7:04 2/19/98 7:04 
MB2TH0126 MB 976233 mod. HASL 300 Thorium-227 ND pCi/L 0 1 0.2 Water 7014 2/12/98 11 : 1 7 2/12/98 11 : 17 
MB2TH0126 MB 976233 mod. HASL 300 Thorium-230, Activity 0.4 pCi/L 0.3 0.2 Water 7014 2/12/98 11 : 17 2/12/98 11 : 17 
MB2TH0126 MB 976233 mod. HASL 300 Thorium-232, Activity ND pCi/L 0.1 0.2 Water 7014 2/12/98 11 : 17 2/12/98 11 : 17 
ST1PM0330 LCS 976233 mod. HASL 300 Promethium 147 98.1 % REC Water 7623 3/31/98 10:52 3/31/98 10:52 
ST1R60218 LCS 976233 EPA 903.0 Radium-226 , Activity 75 .2 % REC 0.5 0.3 Water 7073 2/19/98 7:04 2/19/98 7:04 
ST1 R60218 LCS 976233 EPA 903.0 Radium-223 , Activity 75.2 % REC Water 7073 2/19/98 7:04 2/19/98 7:04 
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ENVIRONMENTAL TESTING SERVICES 

Sample Delivery Group Narrative 

April 24, 1998 

Customer: Parsons Engineering Science, Inc. 
Project: SEAD-12 
Core Laboratories - Casper Job Number: 976235 

The following information is pertinent to the interpretation of the data. 

On November 13, 1997, Core Laboratories - Casper received eleven soil samples in good 
condition. 

The tracer recovery for samples 12452 and 12453 were low for isotopic thorium. The 
samples were successfully reanalyzed at a reduced volume. 

For the Th-227 results that are reported as C.N., there is no evidence that there is any Th-
227 in those samples as there is no Ra-223, the daughter of Th-227, present in the 
samples. 

The positive results that are reported for the gamma emitters have calculated l'vfDAs based 
on the most abundant line of the gamma emitter in question. The activity and the error is 
calculated by the software for the positive results. The Ra226 activity by gamma is not 
reported using the 186kev line since Ra226 has a low abundance at that line and the U23 5 
has a greater abundance with an energy very close to 186 which would cause interference. 
Therefore, the Ra226 is calculated from the Bi214 line, a daughter ofRa226. The Ra228 
is calculated from the Ac228 line, the daughter ofRa228, as Ra228 is a beta emitter. 

If you have any questions concerning this data, please call Ronni Mull at (307) 235-5741. 

( 1J,n. _rY>' n(\~n-~ 
De~ 
QA/QC Coordinator 

Core Laboratories, Inc. 

;&J~ 
Rondalynn Mull 
Radiochemistry Supervisor 

420 West First Street, Casper, Wyoming 82601, (307) 235-5741, (800) 666-0306, Fax (307) 266- 1676 



Company . . : Parsons Project . . : 

Report To: Mike Duchesneau Bill To .. : 

101 Huntington Ave. Address .. : 

Boston MA, 02199 

SEAD-12 

Mi ke Duchesneau 

1 01 Huntington Ave. 

Boston MA 02199 

~ '1l()4 

# ABC-012122 

Page 1 Of 1 

File= 111297 06.bar 

LAB JOB NUMBER 

Phone/ Fax: 617-859-2492 61 7-859-2043 I Phone/ Fax: 617 - 859 -2 492 617-859 - 2043 
[Cfll,J3S-

111111111111 11111 11111 1111111111111 
10203 

ABSlll/11/9711300 12534 ~/ SED-lA OVER-FOR-PARAM-KEY 

ABSlll / 11 /9 711245 111111111111 11111 11111 1111111111111 
10202 

12209,_. SED-lA OVER-FOR-PARAM-KEY 

SHIPMENT METHOD: r=-- e,.. J.. 'L. )( I AI RB ILL NO. = 0 <1.L!i s-l.. i ~ i 'l 2, -4 
REQUIRED TURNAROUND:** [] SAME DAY [ ] 24 HOURS [ ] 48 HOURS [ ] 72 HOURS [ ] 5 DAYS [ ] 10 DAYS (>{ ROUTINE [ ] _____ ** RUSH WORK MAY REQUIRE SURCHARGE 

[i:{@;ij§P:;ij!ffiig:\ti ,f{J:::\/:':::(( : Date l@filhf9.BM¥:~P,j@1)fl!j[][]Jj]j]]]]j[][@t]\Jj:j]J]J]j Date l@.fffi?\!:@@ij{~@Vii!i!]{{]!i ]{!}\)::,:: :j] @ '{@{@!@{)}]) Date 

Signature: 

C , ~\;W\A ll/11,/n Signature : Signature: 

Time Printed Name/ Company: Time Printed Name / Company: Time Printed Name/ Company : / 

o - c.. '""(I. ~~' ,' ~ v /v\, s (,'¾. i 1.- ~ I q ~ 
!@$g~g,;:;~r:;:://;::;::::: :;;:::;:::t:t:::: :;::::::::::::::::::;:;:;:; ;:; ::;:;; ;:;:;:: :;:::;:;:;:;:;:;:;:;:;:;:::;:/:::::::;:\;: 
Signature: 

,·11Ja_,.71a_,,/CJC}!:;-~ 
Pr;;J5fc~~,L~8S 
W Ari.heim, CA (714 ) 937 - 1 094 

Aurora , CO (3 03 ) 751 -1 780 
Casper, WY (3 07 ) 235-5741 

Date i!®i@W]ifff}]J]Ji'j}]i]]]i]\ '· :. =::=;:::;:;,:,:::;,,m Date 

Signature : 

I I-G-9-, 
Time Printed Name/Company: 

0_9'00 • · 
Corpus Christ·i, TX (512) 289-2673 
Edison, NJ (908 ) 225-6700 
Houston , TX (Env) (713 ) 690 - 4444 

Time 

Houston , TX (Pet ) 
Indianapolis , IN 
Lake Charles, LA 

RECEIVED BY: Date 

Signature: 

Pr inted Name/ Company: Time 

(713) 943-9776 
(3 17) 875 -5 894 
(3 18 ) 583-4926 

Long Beach, CA (3 1 0 i 595-8401 
Tampa, FL (813 ) 884 - 8268 
Valparaiso, I N (219 ) 464-2389 



Company .. : Parsons Project . . : 

Report To: Mike Duchesneau Bill To .. : 

101 Huntington Ave. Address . . : 

Boston MA, 02199 

SEAD-12 

Mike Duchesneau 

101 Huntington Ave. 

Boston MA 02199 

~ JJ' 104 

# ABC-012112 
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File= 11129703.bar 

LAB JOB NUMBER 

Phone/Fax: 617-859-2492 617-859-2043 I Phone/Fax : 617-859-2492 617-859-2043 
I ct7c.,J..3S-

KKSlll/09/9711100 111111111111 11111 11111111111111 1111 
10087 

12447.,,,.. SED-lB OVER-FOR-PARAM-KEY 

KKSlll/09/9711150 111111111111 11111 1111111111 11111111 
10080 

12448 ,./ SED-lB OVER-FOR-PARAM-KEY 

BJP ll l/10 / 97 11220 111111111111 11111 111111111111111111 
1 00 51 

12449..,, SED-lB OVER-FOR-PARAM-KEY 

KKSl11/09/97j1500j 111111111111 11111 111111111111111111 I 12451 .✓ ISED-lA IOVER-FOR-PARAM-KEY 
10065 

NASl11/10/97j1010j 111111111111 11111 111111111111111111 I 12452...- ISED-lA IOVER-FOR-PARAM - KEY 
1 0058 

BJP l 11 / 10 /9 7 l 1400j 111111111111 11111 111111111111111111 I 12453.,,, ISED-lB IOVER-FOR-PARAM-KEY 
10044 

BJPl11/10/97j1530j 111111111111 11111 11111111111111 1111 112454./ l sED-lB IOVER-FOR-PARAM-KEY 
10037 

ABSl11/10/97l1055I 111111111111 111111111111111 IIII IIII I 12532 ./ ISED-lA IOVER-FOR-PARAM-KEY 
1 02 12 

SHIPMENT METHOD: C::.-ZcP.. (.-,c IAIRBILLNO . : 801 Cjyz._ ')(3/ ,~+ 
REQUIRED TURNAROUND:** [] SAME DAY [] 24 HOURS [] 48 HOURS [] 72 HOURS [] 5 DAYS [] 10 DAYS [p. ROUT INE [ ] ** RUSH WORK MAY REQUIRE SURCHARGE 
M~~~@~~-:At=i im: ::::::::r::::r:=:r=::::( @ ]]: ::r:=:::::::=:]]:]]']I Date IM\:iffin9V:ffi~ij~/tW/M]'::: -::>(:i:/: ::]]]:=::=]}]Ji Date l@@t@\!'f~~~p:rn@] ]]=:==]]/]]]]J):=t===:=::t:ttrnrq Date 

11/1;,,/ 
/r,1 

Signature : 
~ · litv1v{/WV\ 

Signature : Signature: 

Pri~td (Nh,mtti~p;ny/ p k.-S" LJYl,-S l, ~ I Tt; ~ I Printed Name/Company : I Time Printed Name /Company: Time 

~~Sf.#:m~%t{U] I'I]]]'ff]]]t]UH]]]]]]]]! I'J::m:::=q Date WW!~@w::~~w=:::=]]:'J'I''']']']'''''}]]::::==@]=J::==::J]:'J'?}\]m]]] Date @#!iiijiri @?t?t=@=:nt=t?Jd?'}''.'t}':':::]:}]']\t:=nt::ttt) Date 
Signature: ~-.. \(. 
I 
mdJ • . ,I :ti 
r /' I 1tl/u..c(_, 07-1-8 .- ~"fU<.. 
Printed Name/Compan# -
iM~;/-<; / CtJ£&ir9d_~· 

[ ] Ariaheim, cA (714 ) 937 - 1094 
L ~ Aurora, CO (303) 751 -1 780 
~ Casper, WY (307) 235 - 5741 

Signature: Signature: 
il-15-9--
Time ' I Printed Name/Company: I Time Printed Name /Company: Time 

r.H'OO 
[ ] Corpus Chri~ti, TX (512 ) 289 -2 673 
[ l Edison, NJ (908) 225-6700 [ ] Houston, TX (Env) (713) 690 - 4444 

[ l Houston, TX (Pet) ( 713) 943 - 9776 [ Indianapolis, IN (317) 875 -5 894 [ ] Lake Charles, LA (318) 583 - 4926 

[ ] Long Beach, CA (31 0) 595-8401 [] Tampa, FL (813 ) 884 - 8268 [ ] Valparaiso, IN (219 ) 464 - 2389 



Company . . : Parsons Project .. : 

Report To: Mike Duchesneau Bill To . . : 

101 Huntington Ave. Address .. : 

Boston MA, 02199 

Phone / Fax: 61 7 - 8 5 9 - 2 4 9 2 617-859-2043 Phone/ Fax: 

SEAD-12 

Mike Duchesneau 

101 Huntington Ave. 

Boston MA 02199 

617-859-2492 617-859-2043 

# ABC-012113 

() 
N 
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File= 11129703.bar 

LAB JOB NUMBER 

q7(o;;2.3) 

ABS 11/10/97 1215 11111111111111111111111111111111111 12533 _.,.. SED-lA OVER-FOR-PARAM-KEY 
10211 

SHIPMENT METHOD: lo L 't.,'}('.' 
REQUIRED TURNAROUND : ** [ ] SAME DAY [ ] 24 HOURS [ ] 48 HOURS [ ] 72 HOURS 

•I 
~@.~ij®l,~~@W:#W@?mmn=n: \\ : /Ji) ?JI Da/te :@Pffl4it~M!t@¥f] ]})(: 
Signature 

O 1 

~ 1 v/ q? Signature: 

Printt ~e~Cfrt:= I ~ h ) ms w 
Signature: . 

2llt0_u__, ,~ _ c:;:A ✓ Iy;; 
Printed Name/ Compall1J: -

/1-t f:/---5 /ccec: !AL~ 
[ ] An,iheim; CA (7 14) 937 - 1094 

.,[ ,1· Aurora, CO (303) 751-1780 
PQ Casper, WY (307) 23 5-5741 

Time 

11~ 
Printed Name/Company: 

Date 

Signature: 

/1- JI--J,z 
Time Printed Name / Company: 

oqbd_ 
] Corpus Christi , TX (512 ) 289 - 2673 
] Edison, NJ (908) 225 - 6700 
] Houston, TX (Env) (713) 690 - 4444 

IAIRBILL NO., Pi llL"L~ 2 ') 8 ! S "2.4 
[ ] 5 DAYS [ ] 1 0 DAYS ~ ROUTINE [ ] ** RUSH WORK MAY REQUIRE SURCHARGE 

Date j@tiij@liisaEl:Fat:; · : :· :::::::::: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ,::::::::::::,::::::::::: 1 Date 

Time 

Date 

Time 

Houston, TX (Pet) 
Indianapolis, I N 
Lake Charles, LA 

Signature : 

Printed Name/ Company: Time 

RECE IVED BY : Date 

Signature: 

Printed Name/Company: Time 

(713) 94 3- 9776 
(3 17) 875-5894 
(318 ) 583-4926 

Long Beach, · CA (31 0) 595 - 8401 
Tampa, FL (81 3 ) 884 - 8268 
Valparaiso, IN (219 ) 464-2389 



976235 

PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 

SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX RCVD DATE DATE DATE 

12209 SA1 976235 mod . HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.2 SEDIMENT 11/13/97 9:00 2/23/98 16:16 2/23/98 16:16 

12209 SA1 976235 mod . HASL 300 Thorium-232 . Activity 1.1 pCi/g 0.5 0.3 SEDIMENT 11 /13/97 9:00 2/20/98 8:37 2/20/98 8:37 

12209 SA1 976235 mod . HASL 300 Thorium-230 , Activity 1.1 pCi/g 0.6 0.3 SEDIMENT 11/13/97 9:00 2/20/98 8:37 2/20/98 8:37 

12209 SA1 976235 mod. HASL 300 Thorium-227 ND pCi/g 0.1 0.2 SEDIMENT 11/13/97 9:00 2/20/98 8:37 2/20/98 8:37 

12209 SA1 976235 CA-GLR-R1 60 Moisture(@ 104 deg. C) 18.4 % by Wt SEDIMENT 11 /13/97 9:00 11/19/97 12:00 11/19/9712:00 

12209 SA1 976235 EPA 901 .1 Radium-228 . Activity 1.7 pCi/g 0.4 0.1 SEDIMENT 11/13/97 9:00 3/18/98 15:29 3/18/98 15:29 

12209 SA1 976235 EPA 901 .1 Bismuth-214 , Activity 1.9 pCi/g 0.4 0.2 SEDIMENT 11 /13/97 9:00 3/18/98 15:29 3/18/98 15:29 

12209 SA1 976235 EPA901 .1 Radium-226, Activity 1.9 pCi/g 0.4 0.2 SEDIMENT 11 /13/97 9:00 3/18/98 15:29 3/18/98 15:29 

12209 SA1 976235 CA-GLR-17 .0 Tritium. Activity 0.1 pCi/g 0.1 0.1 SEDIMENT 11 /13/97 9:00 2/10/98 13:45 2/10/98 13:45 

12209 SA1 976235 mod. HASL 300 Uranium-233/234, Activity 1 pCi/g 0.3 0.1 SEDIMENT 11 /13/97 9:00 2/20/98 13:46 2/20/98 13:46 

12209 SA1 976235 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.1 SEDIMENT 11 /13/97 9:00 3/18/98 15:29 3/18/98 15:29 

12209 SA1 976235 mod . HASL 300 Uranium-238, Activity 0.7 pCi/g 0.3 0.1 SEDIMENT 11 /13/97 9:00 2/20/98 13:46 2/20/98 13:46 

12209 SA1 976235 mod. HASL 300 Uranium-235, Activity ND pCi/g 0.1 0.1 SEDIMENT 11 /13/97 9:00 2/20/98 13:46 2/20/98 13:46 

12209 SA1 976235 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.1 SEDIMENT 11 /13/97 9:00 3/18/98 15:29 3/18/98 15:29 

12209 SA1 976235 EPA 901 .1 Lead-214, Activity 1.7 pCi/g 0.4 0.2 SEDIMENT 11 /13/97 9:00 3/18/98 15:29 3/18/98 15:29 

12209 SA1 976235 EPA 901.1 Radium-223 . Activity 1.5 pCi/g 0.7 0.4 SEDIMENT 11 /13/97 9:00 3/18/98 15:29 3/18/98 15:29 

12209 SA1 976235 EPA 901.1 Lead-211, Activity ND pCi/g 1.9 SEDIMENT 11 /13/97 9:00 3/18/98 15:29 3/18/98 15:29 

12209 SA1 976235 EPA 901 .1 Lead-210, Activity ND pCi/g 3.3 SEDIMENT 11 /13/97 9:00 3/18/98 15:29 3/18/98 15:29 

12209 SA1 976235 EPA 901 .1 Cesium-137 , Activity ND pCi/g 0.3 SEDIMENT 11 /13/97 9:00 3/18/98 15:29 3/18/98 15:29 

12209 MS 976235 CA-GLR-17.0 Tritium, Activity 84.9 % REC 244 289 Soil 2/10/98 13:45 2/10/98 13:45 

12209 MS 976235 mod. HASL 300 Plutonium-239/240 118.8 % REC 0.9 0.1 Soil 2/23/98 16:16 2/23/98 16:16 

12425 MD 976192 mod. HASL 300 Thorium-227 0 RPO Soil 3/23/98 15:00 3/23/98 15:00 

12425 MD 976192 mod. HASL 300 Thorium-232 , Activity 26.1 RPO 0.7 0.5 Soil 3/23/98 15:00 3/23/98 15:00 

12425 MD 976192 mod. HASL 300 Thorium-230. Activity 0.9 RPO 0.7 1 Soil 3/23/98 15:00 3/23/98 15:00 

12436 MS 976192 mod. HASL 300 Thorium-227 % REC Soil 3/23/98 15:00 3/23/98 15:00 

12436 MS 976192 mod. HASL 300 Thorium-230, Activity 77.5 % REC 1.4 0.5 Soil 3/23/98 15:00 3/23/98 15:00 

12447 SA1 976235 mod . HASL 300 Uranium-238, Activity 0.4 pCi/g 0.2 0.1 SEDIMENT 11/13/97 9:00 2/20/98 13:46 2/20/98 13:46 

12447 SA1 976235 mod. HASL 300 Uranium-235, Activity ND pCi/g 0.1 0.1 SEDIMENT 11 /13/97 9:00 2/20/98 13:46 2/20/98 13:46 

12447 SA1 976235 mod. HASL 300 Uranium-233/234, Activity 0.5 pCi/g 0.2 0.1 SEDIMENT 11 /13/97 9:00 2/20/98 13:46 2/20/98 13:46 

12447 SA1 976235 CA-GLR-R160 Moisture(@ 104 deg. C) 60.5 % by wt SEDIMENT 11/13/97 9:00 11/19/9712:00 11/19/9712:00 

12447 SA1 976235 CA-GLR-17.0 Tritium. Activity 0.1 pCi/g 0.1 0.2 SEDIMENT 11 /13/97 9:00 2/10/98 13:45 2/10/98 13 :45 

12447 SA1 976235 EPA 901.1 Radium-228, Activity 1.6 pCi/g 0.4 0.2 SEDIMENT 11 /13/97 9:00 3/18/98 15:29 3/18/98 15:29 

12447 SA1 976235 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.2 SEDIMENT 11 /13/97 9:00 2/23/98 16:16 2/23/98 16:16 

12447 SA1 976235 mod. HASL 300 Thorium-232 , Activity 1.4 pCi/g 0.7 0.3 SEDIMENT 11 /13/97 9:00 2/20/98 8:37 2/20/98 8:37 

12447 SA1 976235 mod. HASL 300 Thorium-230 . Activity 0.9 pCi/g 0.5 0.3 SEDIMENT 11 /13/97 9:00 2/20/98 8:37 2/20/98 8:37 

12447 SA1 976235 mod. HASL 300 Thorium-227 0.1 pCi/g 0.1 0.2 SEDIMENT 11 /13/97 9:00 2/20/98 8:37 2/20/98 8:37 

12447 SA1 976235 EPA 901 .1 Radium-226 , Activity 2 pCi/g 0.4 0.1 SEDIMENT 11 /13/97 9:00 3/18/98 15:29 3/18/98 15:29 

12447 SA1 976235 EPA 901 .1 Cobalt-57 , Activity ND pCi/g 0.1 SEDIMENT 11 /13/97 9:00 3/18/98 15:29 3/18/98 15 :29 

12447 SA1 976235 EPA 901.1 Cobalt-60, Activity ND pCi/g 0.1 SEDIMENT 11 /13/97 9:00 3/18/98 15:29 3/18/98 15:29 

12447 SA1 976235 EPA 901.1 Cesium-137, Activity ND pCi/g 0.5 SEDIMENT 11 /13/97 9:00 3/18/98 15:29 3/18/98 15:29 

12447 SA1 976235 EPA 901.1 Lead-210. Activity ND pCi/g 28.4 SEDIMENT 11 /13/97 9:00 3/18/98 15:29 3/18/98 15:29 

12447 SA1 976235 EPA 901 .1 Lead-211 , Activity ND pCi/g 10.2 SEDIMENT 11 /13/97 9:00 3/18/98 15:29 3/18/98 15:29 

12447 SA1 976235 EPA 901 .1 Lead-214 , Activity 2 pCi/g 0.4 0.2 SEDIMENT 11/13/97 9:00 3/18/98 15:29 3/18/98 15:29 
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12447 SA1 976235 EPA 901 .1 Radium-223. Activity ND pCi/g 0.5 SEDIMENT 11 /13/97 9:00 3/18/98 15:29 3/18/98 15:29 

12447 SA1 976235 EPA 901 .1 Bismuth-214 , Activity 2 pCi/g 0.4 0.1 SEDIMENT 11 /13/97 9:00 3/18/98 15:29 3/18/98 15:29 

12447 SA1 976235 mod . HASL 300 Promethium 147 13.5 pCi/g 5.3 8.5 SEDIMENT 11 /13/97 9:00 4/7/98 6:35 4/7/98 6:35 

12447 MD 976235 mod . HASL 300 Thorium-232, Activity 0 RPO 0.8 0.3 Soil 2/20/98 8:37 2/20/98 8:37 

12447 MD 976235 mod. HASL 300 Thorium-227 0 RPO 0.2 0.3 Soil 2/20/98 8:37 2/20/98 8:37 

12447 MD 976235 mod . HASL 300 Thorium-230, Activity 50 RPO 0.9 0.5 Soil 2/20/98 8:37 2/20/98 8:37 

12448 SA1 976235 mod. HASL 300 Plutonium-239/240 0.1 pCi/g 0.1 0.1 SEDIMENT 11 /1 3/97 9:00 2/23/98 16:16 2/23/98 16:16 

12448 SA1 976235 mod. HASL 300 Thorium-232 , Activity 1 pCi/g 0.6 0.3 SEDIMENT 11 /13/97 9:00 2/20/98 8:37 2/20/98 8:37 

12448 SA1 976235 mod. HASL 300 Thorium-230 , Activity 1.2 pCi/g 0.7 0.4 SEDIMENT 11 /13/97 9:00 2/20/98 8:37 2/20/98 8:37 

12448 SA1 976235 CA-GLR-17.0 Tritium , Activity 0.1 pCi/g 0.1 0.1 SEDIMENT 11 /13/97 9:00 2/10/98 13:45 2/10/98 1 3: 45 

12448 SA1 976235 mod. HASL 300 Thorium-227 0.1 pCi/g 0.2 0.3 SEDIMENT 11/13/97 9:00 2/20/98 8:37 2/20/98 8:37 

12448 SA1 976235 CA-GLR-R1 60 Moisture(@ 104 deg. C} 48.4 % by Wt SEDIMENT 11/13/97 9:00 11/19/9712:00 11/19/9712:00 

12448 SA1 976235 mod. HASL 300 Uranium-238, Activi ty 0.5 pCi/g 0.2 0.1 SEDIMENT 11 /13/97 9:00 2/20/98 13:46 2/20/98 13:46 

12448 SA1 976235 mod. HASL 300 Uranium-235, Activity ND pCi/g 0.1 0.1 SEDIMENT 11 /13/97 9:00 2/20/98 13:46 2/20/98 13:46 

12448 SA1 976235 mod. HASL 300 Uranium-233/234 , Activity 0.6 pCi/g 0.2 0.1 SEDIMENT 11 /13/97 9:00 2/20/98 13:46 2/20/98 13:46 

12448 SA1 976235 EPA 901 .1 Radium-228, Activity 1.9 pCi/g 0.4 0.1 SEDIMENT 11 /13/97 9:00 3/19/98 7:4 7 3/19/98 7:47 

12448 SA1 976235 EPA 901 .1 Bismuth-214, Activity ND pCi/g 1.4 SEDIMENT 11 /13/97 9:00 3/19/98 7:4 7 3/19/98 7:47 

12448 SA1 976235 EPA 901 .1 Radium-226, Activity ND pCi/g 1.4 SEDIMENT 11 /13/97 9:00 3/19/98 7:4 7 3/19/98 7:47 

12448 SA1 976235 EPA 901 .1 Cobalt-57 , Activity ND pCi/g 0.1 SEDIMENT 11/13/97 9:00 3/19/98 7:4 7 3/19/98 7:4 7 

12448 SA1 976235 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.2 SEDIMENT 11 /13/97 9:00 3/19/98 7:47 3/19/98 7:47 

12448 SA1 976235 EPA 901.1 Cesium-137, Activity 0.6 pCi/g 0.2 0.1 SEDIMENT 11 /13/97 9:00 3/19/98 7:47 3/19/98 7:47 

12448 SA1 976235 mod. HASL 300 Promethium 147 15.8 pCi/g . 5.3 8.5 SEDIMENT 11 /13/97 9:00 417/98 6:35 417/98 6:35 

12448 SA1 976235 EPA 901 .1 Lead-210, Activity ND pCi/g 4.6 SEDIMENT 11/13/97 9:00 3/19/98 7:4 7 3/19/98 7:4 7 

12448 SA1 976235 EPA 901.1 Radium-223, Activity ND pCi/g 0.4 SEDIMENT 11 /13/97 9:00 3/19/98 7:47 3/19/98 7:47 

12448 SA1 976235 EPA 901.1 Lead-211 , Activity ND pCi/g 2.5 SEDIMENT 11 /13/97 9:00 3/19/98 7:47 3/19/98 7:47 

12448 SA1 976235 EPA 901.1 Lead-214, Activity 2.1 pCi/g 0.5 0.2 SEDIMENT 11 /13/97 9:00 3/19/98 7:47 3/19/98 7:4 7 

12448 MS 976235 mod. HASL 300 Promethium 147 105.2 % REC 10.4 8.5 Soil 4/7/98 6:35 4/7/98 6:35 

12448 MS 976235 mod. HASL 300 Thorium-232, Activity 80 % REC 1.5 0.3 Soil 2/20/98 8:37 2/20/98 8:37 

12449 SA1 976235 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.1 SEDIMENT 11 /13/97 9:00 2/23/98 16:16 2/23/9816:16 

12449 SA1 976235 CA-GLR-17.0 Tritium , Activity ND pCi/g 0.1 0.2 SEDIMENT 11 /13/97 9:00 2/10/98 13:45 2/10/98 13:45 

12449 SA1 976235 mod. HASL 300 Thorium-230, Activity 0.7 pCi/g 0.4 0.3 SEDIMENT 11 /13/97 9:00 2/20/98 8:37 2/20/98 8:37 

12449 SA1 976235 mod. HASL 300 Thorium-232, Activity 1 pCi/g 0.5 0.2 SEDIMENT 11 /13/97 9:00 2/20/98 8:37 2/20/98 8:37 

12449 SA1 976235 mod. HASL 300 Uranium-238, Activity 0.6 pCi/g 0.2 0.1 SEDIMENT 11/13/97 9:00 2/20/98 13:46 2/20/98 13:46 

12449 SA1 976235 mod. HASL 300 Uranium-235, Activity 0.1 pCi/g 0.1 0.1 SEDIMENT 11 /13/97 9:00 2/20/98 13:46 2/20/98 13:46 

12449 SA1 976235 mod. HASL 300 Uranium-233/234, Activity 0.7 pCi/g 0.3 0.1 SEDIMENT 11/13/97 9:00 2/20/98 13:46 2/20/98 13:46 

12449 SA1 976235 CA-GLR-R160 Moisture(@ 104 deg. C} 54.5 % by wt SEDIMENT 11 /13/97 9:00 11 /19/97 12:00 11 /19/97 12:00 

12449 SA1 976235 EPA 901 .1 Radium-228 , Activity 2.3 pCi/g 0.5 0.2 SEDIMENT 11/13/97 9:00 3/19/98 7:47 3/19/98 7:4 7 

12449 SA1 976235 EPA 901.1 Bismuth-214, Activity 1.8 pCi/g 0.5 0.2 SEDIMENT 11 /13/97 9:00 3/19/98 7:47 3/19/98 7:47 

12449 SA1 976235 EPA 901 .1 Radium-226 , Activity 1.8 pCi/g 0.5 0.2 SEDIMENT 11 /13/97 9:00 3/19/98 7:47 3/19/98 7:47 

12449 SA1 976235 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.1 SEDIMENT 11/13/97 9:00 3/19/98 7:47 3/19/98 7:47 

12449 SA1 976235 mod. HASL 300 Thorium-227 0.1 pCi/g 0.2 0.4 SEDIMENT 11 /13/97 9:00 2/20/98 8:37 2/20/98 8:37 

12449 SA1 976235 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.3 SEDIMENT 11 /13/97 9:00 3/19/98 7:47 3/19/98 7:47 

12449 SA1 976235 mod. HASL 300 Promethium 14 7 12 pCi/g 5.3 8.5 SEDIMENT 11 /13/97 9:00 417/98 6:35 417/98 6:35 
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12449 SA1 976235 EPA 901 .1 Cesium-137. Activity ND pCi/g 0.4 SEDIMENT 11/13/97 9:00 3/19/98 7:47 3/19/98 7:47 

12449 SA1 976235 EPA 901 .1 Lead-210, Activity ND pCi/g 27.1 SEDIMENT 11 /13/97 9:00 3/19/98 7:47 3/19/98 7:47 

12449 SA1 976235 EPA 901 .1 Lead-211 , Activity ND pCi/g 5.5 SEDIMENT 11 /13/97 9:00 3/19/98 7:47 3/19/98 7:47 

12449 SA1 976235 EPA 901 .1 Lead-214, Activity 1.7 pCi/g 0.5 0.2 SEDIMENT 11 /13/97 9:00 3/19/98 7 :4 7 3/19/98 7:47 

12449 SA1 976235 EPA 901.1 Radium-223, Activity ND pCi/g 0.5 SEDIMENT 11/13/97 9:00 3/19/98 7 :4 7 3/19/98 7:47 

12449 MD 976235 mod. HASL 300 Uranium-235 , Activity 0 RPO 0.1 0.1 Soil 2/20/98 13:46 2/20/98 13:46 

12449 MD 976235 mod. HASL 300 Uranium-234, Activity 25 RPO 0.3 0.2 Soil 2/20/98 13:46 2/20/98 13:46 

12449 MD 976235 mod. HASL 300 Uranium-238. Activity 15.4 RPO 0.3 0.1 Soil 2/20/98 13:46 2/20/98 13:46 

12449 MD 976235 mod. HASL 300 Uranium-233/234 , Activity 25 RPO 0.3 0.2 Soil 2/20/98 13:46 2/20/98 13:46 

12451 SA1 976235 mod. HASL 300 Thorium-232 , Activity 0.9 pCi/g 0.6 0.3 SEDIMENT 11 /13/97 9:00 2/20/98 8:37 2/20/98 8: 37 

12451 SA1 976235 mod. HASL 300 Thorium-230. Activity 0.6 pCi/g 0.5 0.4 SEDIMENT 11 /13/97 9:00 2/20/98 8:37 2/20/98 8: 37 

12451 SA1 976235 mod. HASL 300 Thorium-227 ND pCi/g 0.2 0.4 SEDIMENT 11 /13/97 9:00 2/20/98 8:37 2/20/98 8: 37 

12451 SA1 976235 EPA 901 .1 Radium-226, Activity 1.8 pCi/g 0.6 0.2 SEDIMENT 11 /13/97 9:00 3/19/98 8:51 3/19/98 8: 51 

12451 SA1 976235 EPA 901.1 Cobalt-57, Activity ND pCi/g 0.1 SEDIMENT 11 /13/97 9:00 3/19/98 8:51 3/19/98 8:51 

12451 SA1 976235 EPA 901.1 Cobalt-60, Activity ND pCi/g 0.2 SEDIMENT 11 /13/97 9:00 3/19/98 8:51 3/19/98 8:51 

12451 SA1 976235 mod. HASL 300 Plutonium-239/240 0.1 pCi/g 0.1 0.1 SEDIMENT 11/13/97 9:00 2/23/98 16:16 2/23/98 16:16 

12451 SA1 976235 mod. HASL 300 Uranium-238 , Activity 0.7 pCi/g 0.3 0.1 SEDIMENT 11 /13/97 9:00 2/20/98 13:46 2/20/98 13:46 

12451 SA1 976235 EPA 901.1 Cesium-137, Activity ND pCi/g 1.2 SEDIMENT 11 /13/97 9:00 3/19/98 8:51 3/19/98 8:51 

12451 SA1 976235 mod. HASL 300 Uranium-235. Activity 0.1 pCi/g 0.1 0.1 SEDIMENT 11 /13/97 9:00 2/20/98 13:46 2/20/98 13:46 

12451 SA1 976235 mod. HASL 300 Uranium-233/234, Activity 0.7 pCi/g 0.3 0.1 SEDIMENT 11 /13/97 9:00 2/20/98 13:46 2/20/98 13:46 

12451 SA1 976235 CA-GLR-R160 Moisture(@ 104 deg. C) 32 .2 % by wt SEDIMENT 11/13/97 9:00 11/19/97 12:00 11/19/97 12:00 

12451 SA1 976235 EPA 901 .1 Radium-228, Activity 2.6 pCi/g 0.6 0.1 SEDIMENT 11/13/97 9:00 3/19/98 8:51 3/19/98 8:51 

12451 SA1 976235 EPA 901.1 Bismuth-214, Activity 1.8 pCi/g 0.6 0.2 SEDIMENT 11/13/97 9:00 3/19/98 8:51 3/19/98 8:51 

12451 SA1 976235 CA-GLR-17.0 Tritium. Activity ND pCi/g 0.1 0.1 SEDIMENT 11/13/97 9:00 2/10/98 13:45 2/10/98 13:45 

12451 SA1 976235 EPA 901 .1 Lead-210, Activity ND pCi/g 4 SEDIMENT 11 /13/97 9:00 3/19/98 8:51 3/19/98 8:51 

12451 SA1 976235 EPA 901 .1 Lead-211 , Activity ND pCi/g 6.5 SEDIMENT 11 /13/97 9:00 3/19/98 8:51 3/19/98 8:51 

12451 SA1 976235 EPA 901 . 1 Radium-223, Activity ND pCi/g 0.5 SEDIMENT 11 /13/97 9:00 3/19/98 8:51 3/19/98 8:51 

12451 SA1 976235 EPA 901 .1 Lead-214, Activity 2.1 pCi/g 0.4 0.2 SEDIMENT 11 /13/97 9:00 3/19/98 8:51 3/19/98 8:51 

12451 MS 976235 mod. HASL 300 Uranium-234, Activity 88.9 % REC 1 0.2 Soil 2/20/98 13:46 2/20/98 13:46 

12451 MS 976235 mod. HASL 300 Uranium-238, Activity 94 % REC 1 0.1 Soil 2/20/98 13:46 2/20/98 13:46 

12451 MS 976235 mod. HASL 300 Uranium-233/234, Activity 88.9 % REC 1 0.2 Soil 2/20/98 13:46 2/20/98 13:46 

12452 SA1 976235 mod. HASL 300 Plutonium-239/240 0.1 pCi/g 0.1 0.1 SEDIMENT 11 /13/97 9:00 2/23/98 16:16 2/23/98 16:16 

12452 SA1 976235 mod. HASL 300 Uranium-238. Activity 0.9 pCi/g 0.3 0.1 SEDIMENT 11 /13/97 9:00 2/20/98 13:46 2/20/98 13:46 

12452 SA1 976235 mod. HASL 300 Uranium-235. Activity 0.1 pCi/g 0.1 0.2 SEDIMENT 11 /13/97 9:00 2/20/98 13:46 2/20/98 13:46 

12452 SA1 976235 mod. HASL 300 Uranium-233/234, Activity 0.9 pCi/g 0.3 0.2 SEDIMENT 11/13/97 9:00 2/20/98 13:46 2/20/98 13:46 

12452 SA1 976235 CA-GLR-17.0 Tritium , Activity ND pCi/g 0.1 0.1 SEDIMENT 11 /13/97 9:00 2/10/98 13:45 2/10/98 13:45 

12452 SA1 976235 CA-GLR-R160 Moisture (@ 104 deg. C) 37.2 % by wt SEDIMENT 11 /13/97 9:00 11 /19/97 12:00 11 /19/97 12:00 

12452 SA1 976235 EPA 901 .1 Lead-214, Activity 1.4 pCi/g 0.4 0.1 SEDIMENT 11 /13/97 9:00 3/19/98 8:51 3/19/98 8:51 

12452 SA1 976235 EPA 901 . 1 Radium-228, Activity 2.1 pCi/g 0.5 0.1 SEDIMENT 11 /13/97 9:00 3/19/98 8:51 3/19/98 8:51 

12452 SA1 976235 EPA 901.1 Bismuth-214, Activity ND pCi/g 1.7 SEDIMENT 11/13/97 9:00 3/19/98 8:51 3/19/98 8:51 

12452 SA1 976235 EPA 901 .1 Radium-226, Activity ND pCi/g 1.7 SEDIMENT 11 /13/97 9:00 3/19/98 8:51 3/19/98 8:51 

12452 SA1 976235 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.1 SEDIMENT 11 /13/97 9:00 3/19/98 8:51 3/19/98 8:51 

12452 SA1 976235 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.1 SEDIMENT 11 /13/97 9:00 3/19/98 8:51 3/19/98 8:51 
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12452 SA1 976235 EPA 901 .1 Cesium-137, Activity ND pCi/g 0.7 SEDIMENT 11 /13/97 9:00 3/19/98 8:51 3/19/98 8:51 

12452 SA1 976235 EPA901 .1 Lead-210, Activity ND pCi/g 22 .7 SEDIMENT 11 /13/97 9:00 3/19/98 8:51 3/19/98 8:51 

12452 SA1 976235 EPA 901 .1 Lead-211 , Activity ND pCiig 5.9 SEDIMENT 11 /13/97 9:00 3/19/98 8:51 3/19/98 8:51 

12452 SA1 976235 EPA 901 .1 Radium-223, Activity ND pCi/g 0.5 SEDIMENT 11/13/97 9:00 3/19/98 8:51 3/19/98 8:51 

12452 SA1 976235 mod. HASL 300 Thorium-232 , Activity 0.4 pCi/g 0.4 0.6 SEDIMENT 11 /13/97 9:00 3/23/98 15:00 3/23/98 15:00 

12452 SA1 976235 mod. HASL 300 Thorium-227 C.N pCi/g SEDIMENT 11 /13/97 9:00 3/23/98 15:00 3/23/98 15:00 

12452 SA1 976235 mod. HASL 300 Thorium-230, Activity 1.6 pCi/g 1 0.8 SEDIMENT 11/13/97 9:00 3/23/98 15:00 3/23/98 15:00 

12453 SA1 976235 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.1 SEDIMENT 11 /13/97 9:00 2/23/98 16:16 2/23/98 16:16 

12453 SA1 976235 mod. HASL 300 Uranium-238, Activity 0.6 pCi/g 0.2 0.1 SEDIMENT 11 /13/97 9:00 2/20/98 13:46 2/20/98 13:46 

12453 SA1 976235 mod. HASL 300 Uranium-235, Activity 0.2 pCi/g 0.1 0.1 SEDIMENT 11 /13/97 9:00 2/20/98 13:46 2/20/98 13 :46 

12453 SA1 976235 mod. HASL 300 Uranium-233/234 , Activity 0.8 pCi/g 0.3 0.2 SEDIMENT 11 /13/97 9:00 2/20/98 13:46 2/20/98 13 :46 

12453 SA1 976235 CA-GLR-17 .0 Tritium , Activity ND pCi/g 0.1 0.1 SEDIMENT 11/13/97 9:00 2/10/98 13:45 2/10/98 13:45 

12453 SA1 976235 CA-GLR-R160 Moisture(@ 104 deg. C) 26 .5 % by Wt SEDIMENT 11/13/97 9:00 11/19/97 12:00 11/19/97 12:00 

12453 SA1 976235 EPA 901 .1 Lead-211 , Activity ND pCi/g 12.3 SEDIMENT 11 /13/97 9:00 3/19/98 10:22 3/19/98 10:22 

12453 SA1 976235 mod. HASL 300 Promethium 147 7 pCi/g 5.2 8.5 SEDIMENT 11 /13/97 9:00 417/98 6:35 417/98 6:35 

12453 SA1 976235 EPA901 .1 Radium-228, Activity ND pCi/g 2.4 SEDIMENT 11 /13/97 9:00 3/19/98 10:22 3/19/98 10:22 

12453 SA1 976235 EPA 901 .1 Bismuth-214 , Activity 2 pCi/g 0.5 0.2 SEDIMENT 11/13/97 9:00 3/19/98 10:22 3/19/98 10:22 

12453 SA1 976235 EPA 901 .1 Radium-226, Activity 2 pCi/g 0.5 0.2 SEDIMENT 11/13/97 9:00 3/19/98 10:22 3/19/98 10:22 

12453 SA1 976235 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.1 SEDIMENT 11 /13/97 9:00 3/19/98 10:22 3/19/98 10:22 

12453 SA1 976235 EPA 901 .1 Cobalt-60 , Activity ND pCi/g 0.1 SEDIMENT 11 /13/97 9:00 3/19/98 10:22 3/19/98 10:22 

12453 SA1 976235 EPA 901 .1 Cesium-137, Activity ND pCi/g 0.1 SEDIMENT 11 /13/97 9:00 3/19/98 10:22 3/19/98 10:22 

12453 SA1 976235 EPA 901 .1 Lead-210, Activity ND pCi/g 6.1 SEDIMENT 11 /13/97 9:00 3/19/98 10:22 3/19/98 10:22 

12453 SA1 976235 EPA 901.1 Radium-223, Activity ND pCi/g 0.5 SEDIMENT 11 /13/97 9:00 3/19/98 10:22 3/19/98 10:22 

12453 SA1 976235 EPA 901 .1 Lead-214, Activity ND pCi/g 0.4 SEDIMENT 11 /13/97 9:00 3/19/98 10:22 3/19/98 10:22 

12453 SA1 976235 mod. HASL 300 Thorium-232, Activity 1.7 pCi/g 1 0.7 SEDIMENT 11 /13/97 9:00 3/23/98 15:00 3/23/98 15:00 

12453 SA1 976235 mod. HASL 300 Thorium-227 C.N pCi/g SEDIMENT 11 /13/97 9:00 3/23/98 15:00 3/23/98 15:00 

12453 SA1 976235 mod. HASL 300 Thorium-230 , Activity 0.9 pCi/g 0.8 1 SEDIMENT 11 /13/97 9:00 3/23/98 15:00 3/23/98 15:00 

12454 SA1 976235 mod. HASL 300 Plutonium-239/240 0.1 pCi/g 0.1 0.1 SEDIMENT 11/13/97 9:00 2/23/98 16:16 2/23/98 16:16 

12454 SA1 976235 mod. HASL 300 Thorium-232, Activity 1.3 pCi/g 0.7 0.3 SEDIMENT 11 /13/97 9:00 2/20/98 8:37 2/20/98 8:37 

12454 SA1 976235 mod. HASL 300 Thorium-230 , Activity 1.4 pCi/g 0.8 0.4 SEDIMENT 11/13/97 9:00 2/20/98 8:37 2/20/98 8:37 

12454 SA1 976235 CA-GLR-17.0 Tritium , Activity 0.1 pCi/g 0.1 0.2 SEDIMENT 11 /13/97 9:00 2/10/98 13:45 2/10/98 13:45 

12454 SA1 976235 mod. HASL 300 Thorium-227 ND pCi/g 0.1 0.4 SEDIMENT 11 /13/97 9:00 2/20/98 8:37 2/20/98 8:37 

12454 SA1 976235 mod . HASL 300 Promethium 147 11 .6 pCi/g 5.3 8.5 SEDIMENT 11/13/97 9:00 4/7/98 6:35 4/7/98 6:35 

12454 SA1 976235 mod. HASL 300 Uranium-238, Activity 0.6 pCi/g 0.2 0.1 SEDIMENT 11 /13/97 9:00 2/20/98 13:46 2/20/98 13:46 

12454 SA1 976235 mod. HASL 300 Uranium-235, Activity 0.1 pCi/g 0.1 0.1 SEDIMENT 11 /13/97 9:00 2/20/98 13:46 2/20/98 13:46 

12454 SA1 976235 mod. HASL 300 Uranium-233/234, Activity 0.6 pCi/g 0.2 0.2 SEDIMENT 11 /13/97 9:00 2/20/98 13:46 2/20/98 13:46 

12454 SA1 976235 CA-GLR-R160 Moisture(@ 104 deg. C) 67.3 % by Wt SEDIMENT 11/13/97 9:00 11/19/9712:00 11/19/9712:00 

12454 SA1 976235 EPA 901 .1 Cesium-137, Activity ND pCi/g 0.5 SEDIMENT 11 /13/97 9:00 3/19/98 10:22 3/19/98 10:22 

12454 SA1 976235 EPA 901.1 Radium-?28, Activity 2 pCi/g 0.7 0.2 SEDIMENT 11 /13/97 9:00 3/19/98 10:22 3/19/98 10:22 

12454 SA1 976235 EPA 901.1 Lead-210, Activity ND pCi/g 18.1 SEDIMENT 11 /13/97 9:00 3/19/98 10:22 3/19/98 10:22 

12454 SA1 976235 EPA 901.1 Bismuth-214, Activity ND pCi/g 2.2 SEDIMENT 11 /13/97 9:00 3/19/98 10:22 3/19/98 10:22 

12454 SA1 976235 EPA 901.1 Radium-226, Activity ND pCi/g 2.2 SEDIMENT 11 /13/97 9:00 3/19/98 10:22 3/19/98 10:22 

12454 SA1 976235 EPA 901 .1 Lead-211 , Activity ND pCi/g 12.5 SEDIMENT 11 /13/97 9:00 3/19/98 10:22 3/19/98 10:22 
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PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 

SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX RCVD DATE DATE DATE 

12454 SA1 976235 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.1 SEDIMENT 11/13/97 9:00 3/19/98 10:22 3/19/98 10:22 

12454 SA1 976235 EPA 901 .1 Lead-214, Activity 1.9 pCi/g 0.4 0.1 SEDIMENT 11/13/97 9:00 3/19/98 10:22 3/19/98 10:22 

12454 SA1 976235 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.1 SEDIMENT 11/13/97 9:00 3/19/98 10:22 3/19/98 10:22 

12454 SA1 976235 EPA 901 .1 Radium-223, Activity ND pCi/g 0.6 SEDIMENT 11/13/97 9:00 3/19/98 10:22 3/19/98 10:22 

12454 MD 976235 mod. HASL 300 Promethium 147 1.2 RPO 5.2 8.5 Soil 4/7/98 6:35 4/7/98 6:35 

12460 MD 976237 EPA 901 .1 Lead-210, Activi ty 0 RPO 8.5 Soil 3/19/98 15:39 3/19/98 15:39 

12460 MD 976237 EPA 901 .1 Lead-211 , Activity 0 RPO 7.6 Soil 3/19/98 15:39 3/19/98 15:39 

12460 MD 976237 EPA 901 .1 Lead-214, Activity 13.3 RPO 0.3 0.1 Soil 3/19/98 15:39 3/19/9815:39 

12460 MD 976237 EPA 901 .1 Radium-226, Activity 0 RPO 0.3 0.1 Soil 3/19/98 15:39 3/19/98 15:39 

12460 MD 976237 EPA 901 .1 Radium-223, Activity 0 RPO 0.4 Soil 3/19/98 15:39 3/19/98 15:39 

12460 MD 976237 EPA 901 .1 Cobalt-57, Activity 0 RPO 0.1 Soil 3/19/98 15:39 3/19/98 15:39 

12460 MD 976237 EPA 901 .1 Cobalt-60, Activity 0 RPO 0.2 Soil 3/19/98 15:39 3/19/98 15:39 

12460 MD 976237 EPA 901 .1 Cesium-137, Activity 0.2 RPO 0.1 0.1 Soil 3/19/98 15:39 3/19/98 15:39 

12460 MD 976237 EPA 901 .1 Bismuth-214, Activity 0 RPO 0.3 0.1 Soil 3/19/98 15:39 3/19/98 15:39 

12460 MD 976237 EPA 901 .1 Radium-228, Activity 20 RPO 0.5 0.1 Soil 3/19/98 15:39 3/19/98 15:39 

12532 SA1 976235 mod. HASL 300 Uranium-238, Activity 0.8 pCi/g 0.3 0.1 SEDIMENT 11 /13/97 9:00 2/20/98 13:46 2/20/98 13:46 

12532 SA1 976235 mod. HASL 300 Uranium-235, Activity 0.1 pCi/g 0.1 0.1 SEDIMENT 11 /13/97 9:00 2/20/98 13:46 2/20/98 13: 46 

12532 SA1 976235 mod. HASL 300 Uranium-233/234 , Activity 0.7 pCi/g 0.3 0.1 SEDIMENT 11 /13/97 9:00 2/20/98 13:46 2/20/98 13:46 

12532 SA1 976235 CA-GLR-R160 Moisture(@ 104 deg. C) 13.4 % by wt SEDIMENT 11/13/97 9:00 11/19/9712:00 11/19/97 12:00 

12532 SA1 976235 EPA 901 .1 Radium-228, Activity 1.6 pCi/g 0.5 0.2 SEDIMENT 11 /13/97 9:00 3/19/98 11 :32 3/19/98 11 :32 

12532 SA1 976235 EPA 901 .1 Bismuth-214, Activity 2.4 pCi/g 0.3 0.1 SEDIMENT 11 /13/97 9:00 3/19/98 11 :32 3/19/98 11 :32 

12532 SA1 976235 EPA 901 .1 Radium-226, Activity 2.4 pCi/g 0.3 0.1 SEDIMENT 11/13/97 9:00 3/19/98 11 :32 3/19/98 11 :32 

12532 SA1 976235 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.1 SEDIMENT 11 /13/97 9:00 3/19/98 11 :32 3/19/98 11 :32 

12532 SA1 976235 mod. HASL 300 Thorium-227 0.1 pCi/g 0.2 0.3 SEDIMENT 11 /13/97 9:00 2/20/98 8:37 2/20/98 8:37 

12532 SA1 976235 EPA 901 .1 Cesium-137, Activity ND pCi/g 0.2 SEDIMENT 11 /13/97 9:00 3/19/98 11 :32 3/19/98 11 :32 

12532 SA1 976235 EPA901 .1 Radium-223, Activity ND pCi/g 0.4 SEDIMENT 11 /13/97 9:00 3/19/98 11 :32 3/19/98 11 :32 

12532 SA1 976235 EPA901 .1 Lead-214, Activity 3 pCi/g 0.5 0.1 SEDIMENT 11 /13/97 9:00 3/19/98 11 :32 3/19/98 11 :32 

12532 SA1 976235 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.1 SEDIMENT 11 /13/97 9:00 3/19/98 11 :32 3/19/98 11 :32 

12532 SA1 976235 EPA 901.1 Lead-211, Activity ND pCi/g 2 SEDIMENT 11/13/97 9:00 3/19/98 11 :32 3/19/98 11 :32 

12532 SA1 976235 EPA 901.1 Lead-210, Activity ND pCi/g 2.9 SEDIMENT 11/13/97 9:00 3/19/98 11 :32 3/19/98 11 :32 

12532 SA1 976235 mod. HASL 300 Thorium-230, Activity 1.7 pCi/g 0.9 0.3 SEDIMENT 11/13/97 9:00 2/20/98 8:37 2/20/98 8:37 

12532 SA1 976235 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.1 SEDIMENT 11 /13/97 9:00 2/23/98 16:16 2/23/98 16:16 

12532 SA1 976235 CA-GLR-17 0 Tritium, Activity ND pCi/g 0.1 0.1 SEDIMENT 11 /13/97 9:00 2/10/98 13:45 2/10/98 13:45 

12532 SA1 976235 mod. HASL 300 Thorium-232, Activity 0.5 pCi/g 0.4 0.3 SEDIMENT 11/13/97 9:00 2/20/98 8:37 2/20/98 8:37 

12533 SA1 976235 mod. HASL 300 Plutonium-239/240 0.2 pCi/g 0.1 0.1 SEDIMENT 11 /13/97 9:00 2/23/98 16:16 2/23/98 16:16 

12533 SA1 976235 CA-GLR-17.0 Tritium , Activity ND pCi/g 0.1 0.1 SEDIMENT 11 /13/97 9:00 2/10/98 13:45 2/1 0/98 13 :45 

12533 SA1 976235 mod. HASL 300 Uranium-238, Activity 0.6 pCi/g 0.2 0.1 SEDIMENT 11 /13/97 9:00 2/20/98 13:46 2/20/98 13:46 

12533 SA1 976235 mod. HASL 300 Uranium-235, Activity 0.1 pCi/g 0.1 0.1 SEDIMENT 11/13/97 9:00 2/20/98 13:46 2/20/98 13:46 

12533 SA1 976235 mod. HASL 300 Uranium-233/234, Activity 0.7 pCi/g 0.3 0.1 SEDIMENT 11 /13/97 9:00 2/20/98 13:46 2/20/98 1 3: 46 

12533 SA1 976235 CA-GLR-R160 Moisture(@ 104 deg. C) 10.8 % by Wt SEDIMENT 11/13/97 9:00 11/19/97 12:00 11/19/97 12:00 

12533 SA1 976235 EPA901 .1 Radium-228, Activity 1.6 pCi/g 0.5 0.1 SEDIMENT 11 /13/97 9:00 3/19/98 11 :32 3/19/98 11 :32 

12533 SA1 976235 EPA901 .1 Bismuth-214, Activity ND pCi/g 1.5 SEDIMENT 11 /13/97 9:00 3/19/98 11 :32 3/19/98 11 :32 

12533 SA1 976235 mod. HASL 300 Thorium-232, Activity 1.1 pCi/g 0.7 0.4 SEDIMENT 11 /13/97 9:00 2/20/98 8:37 2/20/98 8:37 
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PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 

SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX RCVD DATE DATE DATE 

12533 SA1 976235 EPA 901 .1 Radium-226 . Activity ND pCi/g 1.5 SEDIMENT 11/13/97 9:00 3/19/98 11 :32 3/19/98 11 :32 

12533 SA1 976235 mod . HASL 300 Thorium-230, Activity 0.6 pCi/g 0.6 0.6 SEDIMENT 11 /13/97 9:00 2/20/98 8:37 2/20/98 8:37 

12533 SA1 976235 EPA 901 .1 Cobalt-57, Activity ND pCiig 0.1 SEDIMENT 11 /13/97 9:00 3/19/98 11 :32 3/19/98 11 :32 

12533 SA1 976235 EPA 901 .1 Cobalt-60. Activity ND pCi/g 0.3 SEDIMENT 11 /13/97 9:00 3/19/98 11 :32 3/19/98 11 :32 

12533 SA1 976235 EPA 901 .1 Cesium-137, Activity ND pCi/g 0.2 SEDIMENT 11 /13/97 9:00 3/19/98 11 :32 3/19/98 11 :32 

12533 SA1 976235 EPA 901 .1 Lead-210. Activity ND pCi/g 40.8 SEDIMENT 11 /13/97 9:00 3/19/98 11 :32 3/19/98 11 :32 

12533 SA1 976235 EPA 901 .1 Lead-211 , Activity ND pCi/g 5.4 SEDIMENT 11 /13/97 9:00 3/19/98 11 :32 3/19/98 11 :32 

12533 SA1 976235 EPA 901 .1 Lead-214, Activity 1.1 pCi/g 0.3 0.1 SEDIMENT 11/13/97 9:00 3/19/98 11 :32 3/19/98 11 :32 

12533 SA1 976235 EPA 901 .1 Radium-223, Activity ND pCi/g 0.3 SEDIMENT 11 /13/97 9:00 3/19/98 11 :32 3/19/98 11 :32 

12533 SA1 976235 mod . HASL 300 Thorium-227 ND pCi/g 0.1 0.3 SEDIMENT 11 /13/97 9:00 2/20/98 8:37 2/20/98 8:37 

12534 SA1 976235 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.1 SEDIMENT 11 /13/97 9:00 2/23/98 16:16 2/23/98 16:16 

12534 SA1 976235 mod . HASL 300 Thorium-232. Activity 0.8 pCi/g 0.4 0.3 SEDIMENT 11 /13/97 9:00 2/20/98 8:37 2/20/98 8:37 

12534 SA1 976235 mod . HASL 300 Thorium-230, Activity 0.8 pCi/g 0.4 0.3 SEDIMENT 11 /13/97 9:00 2/20/98 8:37 2/20/98 8:37 

12534 SA1 976235 mod . HASL 300 Thorium-227 ND pCi/g 0.1 0.3 SEDIMENT 11 /13/97 9:00 2/20/98 8:37 2/20/98 8:37 

12534 SA1 976235 mod . HASL 300 Uranium-238, Activity 0.7 pCi/g 0.3 0.1 SEDIMENT 11 /13/97 9:00 2/20/98 13:46 2/20/98 13:46 

12534 SA1 976235 mod . HASL 300 Uranium-235 , Activity 0.1 pCi/g 0.1 0.1 SEDIMENT 11 /13/97 9:00 2/20/98 13:46 2/20/98 13:46 

12534 SA1 976235 mod . HASL 300 Uranium-233/234 , Activity 0.7 pCi/g 0.3 0.1 SEDIMENT 11 /13/97 9:00 2/20/98 13:46 2/20/98 13:46 

12534 SA1 976235 CA-GLR-R160 Moisture(@ 104 deg . C) 17.6 % by Wt SEDIMENT 11/13/97 9:00 11/19/9712:00 11/19/9712:00 

12534 SA1 976235 CA-GLR-17 .0 Tritium. Activity 0.3 pCi/g 0.1 0.1 SEDIMENT 11 /13/97 9:00 2/10/98 13:45 2/10/98 13:45 

12534 SA1 976235 EPA 901 .1 Radium-228 , Activity 1.2 pCi/g 0.3 0.1 SEDIMENT 11/13/97 9:00 3/18/98 14:14 3/18/98 14:14 

12534 SA1 976235 EPA 901 .1 Radium-223, Activity ND pCi/g 0.4 SEDIMENT 11 /13/97 9:00 3/18/98 14:14 3/18/98 14:14 

12534 SA1 976235 EPA 901 .1 Bismuth-214 , Activity 1.7 pCi/g 0.4 0.2 SEDIMENT 11 /13/97 9:00 3/18/98 14:14 3/18/98 14:14 

12534 SA1 976235 EPA 901 .1 Radium-226 , Activity 1.7 pCiig 0.4 0.2 SEDIMENT 11 /13/97 9:00 3/18/98 14:14 3/18/98 14:14 

12534 SA1 976235 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.1 SEDIMENT 11 /13/97 9:00 3/18/98 14:14 3/18/98 14:14 

12534 SA1 976235 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.1 SEDIMENT 11 /13/97 9:00 3/18/98 14:14 3/18/9814:14 

12534 SA1 976235 EPA 901 .1 Cesium-137 , Activity ND pCi/g 0.7 SEDIMENT 11 /13/97 9:00 3/18/98 14:14 3/18/98 14:14 

12534 SA1 976235 EPA 901 .1 Lead-210, Activity ND pCi/g 3.9 SEDIMENT 11 /13/97 9:00 3/18/98 14:14 3/18/98 14:14 

12534 SA1 976235 EPA 901 .1 Lead-211 . Activity ND pCi/g 10.8 SEDIMENT 11 /13/97 9:00 3/18/98 14:14 3/18/98 14:14 

12534 SA1 976235 EPA 901 .1 Lead-214, Activity 1.4 pCiig 0.3 0.2 SEDIMENT 11 /13/97 9:00 3/18/98 14:14 3/18/98 14:14 

12534 MD 976235 CA-GLR-17 .0 Tritium , Activity 420 RPO 308 490 Soil 2/10/98 13:45 2/10/98 13:45 

12534 MD 976235 mod . HASL 300 Plutonium-239/240 0.1 RPO 0.1 0.1 Soil 2/23/98 16:16 2/23/98 16:16 

GEM031898S LCS 976235 EPA 901 .1 Cesium-137. Activity 102.9 % REC 1160 324 Water 3/18/98 7:26 3/18/98 7:26 

GEM031898S LCS 976235 EPA 901 .1 Cobalt-60 , Activity 100.3 % REC 1820 279 Water 3/18/98 7:26 3/18/98 7:26 

GEM031998S LCS 976235 EPA 901 .1 Cobalt-60. Activity 106 % REC 1730 274 Water 3/19/98 7:26 3/19/98 7:26 

GEM031998S LCS 976235 EPA 901.1 Cesium-137. Activity 102.9 % REC 2310 404 Water 3/19/98 7:26 3/19/98 7:26 

GMX031898S LCS 976235 EPA 901 .1 Cesium-137, Activity 107.3 % REC 907 250 Water 3/18/98 7:13 3/18/98 7:13 

GMX031898S LCS 976235 EPA 901 .1 Cobalt-60, Activity 101 .2 % REC 1180 237 Water 3/18/98 7: 13 3/18/98 7:13 

GMX031998S LCS 976235 EPA 901 .1 Cesium-137, Activity 102.9 % REC 862 231 Water 3/19/98 7:14 3/19/98 7:14 

GMX031998S LCS 976235 EPA 901 .1 Cobalt-60, Activity 102 .7 % REC 1220 254 Water 3/19/98 7:14 3/19/98 7:14 

LC1H30210 LCS 976235 CA-GLR-17.0 Tritium , Activity 96.5 % REC 2.4 2.8 Water 2/10/98 13:45 2/10/98 13:45 

LCAPM0303 LCS 976235 mod . HASL 300 Promethium 14 7 104.3 % REC 5.1 4.3 Water 417/98 6:35 4/7/98 6:35 

LCSAPU0217 LCS 976235 mod. HASL 300 Plutonium-239/240 93.8 % REC 0.7 0.1 Water 2/23/98 16:16 2/23/98 16:16 

LCSAT0217 LCS 976235 mod. HASL 300 Thorium-232 , Activity 117.1 % REC 1 0.1 Water 2/20/98 8:37 2/20/98 8:37 
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LCSAU0217 LCS 976235 mod. HASL 300 Uranium-233/234 , Activity 85.2 % REC 1 0.1 Water 2/20/98 13:46 2/20/98 13:46 
LCSAU0217 LCS 976235 mod. HASL 300 Uranium-234 , Activity 85.2 % REC 1 0.1 Water 2/20/98 13 :46 2/20/98 13:46 
LCSAU0217 LCS 976235 mod. HASL 300 Uranium-238, Activity 108 % REC 1.1 0.1 Water 2/20/98 13:46 2/20/98 13:46 
LCSCT0319 LCS 976235 mod. HASL 300 Thorium-227 % REC Water 3/23/98 15:00 3/23/98 15:00 
LCSCT0319 LCS 976235 mod. HASL 300 Thorium-230, Activity 90 % REC 0.4 0.2 Water 3/23/98 15:00 3/23/98 15:00 
MB2H30210 MB 976235 CA-GLR-17.0 Tritium. Activity 0.3 pCi/L 1.6 2.7 Water 2/10/98 13:45 2/10/98 13:45 
MBAPU0217 MB 976235 mod. HASL 300 Plutonium-239/240 ND pCi/L 0.1 0.1 Water 2/23/98 16:16 2/23/98 16:16 
MBAT0217 MB 976235 mod. HASL 300 Thorium-227 ND pCi/L 0.1 0.1 Water 2/20/98 8:37 2/20/98 8:37 
MBAT0217 MB 976235 mod. HASL 300 Thorium-232. Activity ND pCi/L 0.1 0.1 Water 2/20/98 8:37 2/20/98 8:37 
MBAT0217 MB 976235 mod. HASL 300 Thorium-230. Activity 0.1 pCi/L 0.1 0.2 Water 2/20/98 8:37 2/20/98 8:37 
MBAU0217 MB 976235 mod. HASL 300 Uranium-234. Activity 0.1 pCi/L 0.1 0.1 Water 2/20/98 13:46 2/20/98 13:46 
MBAU0217 MB 976235 mod. HASL 300 Uranium-235, Activity ND pCi/L 0.1 0.1 Water 2/20/98 13:46 2/20/98 13:46 
MBAU0217 MB 976235 mod. HASL 300 Uranium-233/234, Activity 0.1 pCi/L 0.1 0.1 Water 2/20/98 13:46 2/20/98 13:46 
MBAU0217 MB 976235 mod. HASL 300 Uranium-238, Activity 0.1 pCi/L 0.1 0.1 Water 2/20/98 13:46 2/20/98 13:46 
MBBPM0303 MB 976235 mod. HASL 300 Promethium 147 ND pCi/L 2.5 4.3 Water 417/98 6:35 4/7/98 6:35 
MBCT0319 MB 976235 mod. HASL 300 Thorium-232 , Activity ND pCi/L 0.1 0.1 Water 3/23/98 15:00 3/23/98 15:00 
MBCT0319 MB 976235 mod. HASL 300 Thorium-227 C.N pCi/L Water 3/23/98 15:00 3/23/98 15:00 
MBCT0319 MB 976235 mod. HASL 300 Thorium-230, Activity 0.1 pCi/L 0.1 0.1 Water 3/23/98 15:00 3/23/98 15:00 
ST1H30210 LCS 976235 CA-GLR-17.0 Tritium, Activity 102.5 % REC 2.4 2.8 Water 2/10/98 13:45 2/10/98 13:45 
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ENVIRONMENTAL TESTING SERVICES 

Sample Delivery Group Narrative 

March 17, 1998 

Customer: Parsons Engineering Science, Inc. 
Project: SEAD-12 
Core Laboratories - Casper Job Number: 976236 

The following information is pertinent to the interpretation of the data. 

On November 13, 1997, Core Laboratories - Casper received five water samples in good 
condition. 

The positive results that are reported for the gamma emitters have calculated MDAs based 
on the most abundant line of the gamma emitter in question. The activity and the error is 
calculated by the software for the positive results. The Ra226 activity by gamma is not 
reported using the l 86kev line since Ra226 has a low abundance at that line and the U23 5 
has a greater abundance with an energy very close to 186 which would cause interference. 
Therefore, the Ra226 is calculated form the Bi214 line, a daughter ofRa226. The Ra228 
is calculated from the Ac228 line, the daughter ofRa228, as Ra228 is a beta emitter. 
Pb2 l 1 has high MDAs due to short half-life, 36.1 minutes, and low abundance gamma 
lines, 3.83% and 3.81%. 

If you have any questions concerning this data, please call Ronni Mull at (307) 235-5741. 

Ql~~(vGYdf)jf)JJ~~ 
Debra Phillabaum 
QA/QC Coordinator 

Core Laboratories, Inc. 

(/C~vfJ1 
R,g_nda:lynn Mull 
Radiochemistry Supervisor 

420 West First Street, Casper, Wyoming 8260 1, (307) 235-574 1, (800) 666-0306. Fax (307) 266-1676 



Company .. : Parsons Project . . : 

Report To: Mike Duchesneau Bill To . . : 

101 Huntington Av e. Address .. : 

Boston MA, 02199 

SEAD-12 

Mike Duchesneau 

101 Huntington Ave. 

Boston MA 021_99 

Ciro--41- # 16 b 

# ABC-012117 

Page __ 1 Of _5 

File= 11129705.bar 

LAB JOB NUMBER 

Phone/ Fax: 617-859-2492 617-859-2043 I Phone/ Fax: 617-859-2492 617-859-2043 
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12059/ LIQUID-2A OVER-FOR-PARAM - KEY 

IAIRB ILL NO. : ~01 q[2. 96i r;-2-4 
REQUIRED TURNAROUND:** [] SAME DAY [] 24 HOURS [] 48 HOURS [] 72 HOURS [] 5 DAYS ROUTINE [] ** RUSH WORK MAY REQUIRE SURCHARGE 

~!~!~~~::::e:,' ;:::;;:::::= ~l,~1 ~~*::::;;;;:;:::;:,,:::::;: :=, ~~~~~=:; z:;;;:;;;•>;= ,,." 
~. /~7 

Time Printed Name/Company: 
0, lih-~~~L~ /PMJ(J}'l,_S £S JJOJ~ 

Printed Name/ Company: 

[ftli:dt ::i.ilii:tl 11¥:····:·:·>::::::::::::::::::::::::::::::::::::::::::::::: __ ' ___ __ ''''''\) Date ' 

s]i;;;:/a J n/1-11 -5/JY~ 
Printed Name/io;;(p'any? 

I1A ~/--5 /r,IJKK Lt48S 
[ f Anahefim, -CA-(714) 937-1094 
[ J Aurora, CO (303 ) 751-1780 
~ Casper, WY (307 ) 235-5741 

Signature: 

(f-l""rt7 
Time Printed Name /Company: 

O!iQO 
[ J ·corpus Christ i , TX (512 ) 289-2673 
[ Edison, NJ (908) 225-6700 
[ J Houston , TX (Env) (7 13 ) 690-44 44 

Time Printed Name/Company: Time 

Date @@#:if~!l\(fm{@:(J]]]]i]i']]]]]]]]]l](@]:](J]']{:]]]1 Date 
Signature : 

Time Printed Name/Company : Time 

[ J Houston, TX (Pet) (713) 943-9776 
[ J Indianapolis, IN (317) 875 -5894 
[ J Lake Charles, LA (318) 583-4926 

[ l Long Beach, CA (310) 595-8401 [ Tampa, FL (813) 884-8268 
[ Valparaiso, IN (219) 464-2389 



# ABC - 012118 
Company .. : Parsons Project .. : SEAD-12 Page 2 Of 5 

Report To: Mike Duchesneau Bill To .. : Mike Duchesneau 

101 Huntington Ave. I Address.· ' 101 Huntington Ave . 

File = 11129705 . bar 

LAB JOB NUMBER 

Boston MA, 021Q9 I Boston MA 02199 

Phone / Fax: 617-859-2492 617-859-2043 I Phone / Fax: 617-859-2492 617 - 859 - 2043 
I q-, (.. 'J-3~ 

111111111111 11111111111111111111111 
10112 

KKSlll/11/9711400 12059..- H3 
• 

OVER-FOR-PARAM-KEY 

KKSl11 / ll /97j 1400j 111111111111 111111111111111 IIII IIII 112059- IRN222 IOVER-FOR-PARAM-KEY 
10111 

KKSl11/ll/97j1400j 111111111111 111111111111111 IIII IIII I 12059 .- IRN222 IOVER-FOR-PARAM-KEY 
10110 

KKSl11/ll/97j1400I 111111111111 1111111111 1111111111111 112059- IRN222 IOVER-FOR - PARAM-KEY 
10109 

EAFl11 / ll /97J 1soo1 111111111111 11111 11111 111111111 1111 112060J ILIQUID - 1 IOVER-FOR-PARAM-KEY 
10008 

EAFl11/11/97j1500I 111111111111 11111 11111 1111111111111 I 12060· ..... ILIQUID-2A IOVER-FOR-PARAM-KEY 
10007 

EAFl11/ll/97j1500I 111111111111 11111 111111111111111111 112060/ IH3 IOVER-FOR - PARAM-KEY 
10006 

EAFl11/11/97l1500I 111111111111 11111 111111111111111111 I 12060'- IRN222 IOVER - FOR-PARAM-KEY 
10005 

SHIPMENT METHOD: Fe-&... 1., '/., jAIRBILL NO . : 8 0 l (1 ~ 2- 'j t:, J 5"" 2.... 4 
REQUIRED TURNAROUND:** [) SAME DAY [) 24 HOURS [) 48 HOURS [) 72 HOURS [) 5 DAYS [) 10 DAYS °t)4 ROUTINE [) **. RUSH WORK MAY REQUIRE SURCHARGE 

:Mgw&~~@W'Att ::::::: :: : .. ,, , .. ,:':':':':':':':':':':':::::'::::::;:::::_ ... :,:;;::';';;':' :': D~lt/ :@Phf.§!tM~!?. ~it'' :' Date @PWiNM@j[~t.::::::::::::::::::::::: :: .. .. ::::;::::::;:; ;:;:::;::;:::;:;: ;:: Date 

SignaQu~et~ /11-/?t Signature : Signature: 

Printed Name / Company: I Time I Printed Name / Company: I Time jPrinted Name / Company: 

V , c ~ "-- ~ ~ , ~ / P M s uY\.5 S S I j rv 
Time 

Signature : 

/((//l1lUJ. _, rl-M, -5/11'•;.J/;, 
Printed Namel}:o~a*: 

/nt1Pl J; I Coe V, r fie S 
[ r-AncJi-ieim, · CA (714) 937-1094 

.J) Aurora, CO (303) 751 -1 780 
~ Casper, WY (307) 235-5741 

Date ' f~ffi@WM':$~\ ::::::::,'::::,::'::}:}:}:/f:(:f\: '' :: :}:}'}j Date Date 

Signature: 

/H 5Jj7 
Time Printed Name / Company : 

(22_~ () 
[) Corpus Christi, TX (512) 289-2673 
[ J Edison, NJ (908) 225-6700 
[ J Houston, TX (Env) (713) 690-4444 

Signature: 

Time Prin ted Name/Company: Time 

[ J Houston, TX (Pet) (713) 943-9776 
[ J Indianapolis, IN (3 17) 875-5894 
[ ) Lake Charles, LA (318) 583-4926 

.[ ) Long Beach, CA (310) 595-8401 
[ J Tampa, FL (813) 884 -8268 
( Valparaiso, IN (219) 464 -2389 



# ABC- 0 12 11 9 
Company . . : Parsons Pro ject . . : SEAD-12 Page 3 Of 5 

Report To: Mike Duchesneau Bill To .. : 

1 01 Hunt ington Ave . Address . . : 

Boston MA, 0219_9 

Mi ke Du c hesnea u 

1 01 Huntington Ave . 

Boston MA 02 1 99 

Fil e = 111 29705.bar 

LAB JOB NUMBER 

Phone/Fax: 617 - 8 5 9 - 2492 617- 859 -20 4 3 I Phone /Fax: 6 1 7 - 8 5 9 - 2492 6 1 7 - 8 5 9 - 2043 
I q7 c., 2 3 ~ 

EAFl ll / 1 1 / 971 15 00 111111111111 11111 11111 11111 11111111 
10004 

12060 / RN2 22 OVER-FOR-PARAM- KEY 

EAFl11 / ll / 97jl500I 111111111111 11111 11111 11111 11111111 
100 03 

1 2060 ....... RN222 OVER-FOR - PARAM - KEY 

KKSl 1 1 / l l / 97jl530j 111111111111 1111111111 11111 IIII IIII 
1 014 3 

1 2061.,,,. LIQUID -1 OVER-FOR- PARAM-KEY 

KKSl11 / l l / 97ll530I 111111111111 1111111111 11111 IIII IIII 
1 0142 

1 206 1 .,. LIQUID - 2A IOVER-FOR - PARAM - KEY 

KKSl11 / l l / 97l1 5 30I 111111111111 11111 11111 11111 IIII IIII 
1 014 1 

1 2061.,. H3 OVER-FOR-PARAM - KEY 

KKSl 1 1 / ll / 97l l 530I 111111111111 lllll 11111 11111 11111111 
1 0140 

1 2061 ...- RN222 OVER-FOR - PARAM-KEY 

KKS l 11 / l l / 9 7 j 1 530I 1111111 11111 1111111111 11111 IIII IIII 
10139 

12 06 1,,,.. ' RN2 22 OVER-FOR-PAR.AM- KEY 

KKS l ll / 11 / 97115301 111111111111 1111111111 11111 II II IIII 
10138 

SHI PMENT METHOD: i:: c... LL l.->' 

1 2061/ RN2 2 2 OVER-FOR-PARAM- KEY 

jAIRBIL~-NO_. '_t)_O_L _'l S"_k_ ff 0 1 5"2- f 
REQUIRED TURNAROUND:** [ ] SAME DAY. [] 24 HOURS [ ] 4 8 HOURS [ ] 72 HOURS [ ] 5 DAYS [ ] 10 DAYS l){' ROUTINE [ ] _____ ** RUSH WORK MAY REQUIRE SURCHARGE 
~f;l,l~QU:faifflif 'i'j'jff : . .. . . . -=~ : . -: ............... , Da/te 
signa tureG) . e~ 11 1 in 

1'@t\Mt9mM\~!:t:lrfli]J]J]dtt:t ·tt@=tff[t::t:tt:JtJiJl Da t-e IB~H@W.@~~@~==·:~~t:··:··:·:·::·::·:·:::·:·:·:·:·:::::::·:·:::::::::=::::::::::::::::::::::·:·::·::r::::::::t::::·::·::1::t::::·:::::::::1 Date 
Signature: 

Pri~t~c : a: etrt~ny: / p "-1 s Jvi,S [S I Tir~ n Printed Name/Company : 

Signature: ii 
J.L}'V111nhr _ rrf1 {2. ✓W 
Pri~t~d. _,Nal'eYco~ aeY: -· -
IYIJ,ef_.,-S I c o rc rf ur,;r; 

[ J kahei~, CA (714) 9·37 - 1094 
-l.J-i Aurora, CO (303) 75 1 -1780 
~ Casper, WY (307) 235 - 5741 

Date , 
Signa ture: 

l1H ·3-q1 
Time Printed Name/Company: 

0100 
[ ] Corpus Christi, TX (5 12 ) 2 89 - 2673 
[ J Edison , NJ (908) 225 -6700 
[ J Houston, TX (Env) (7 13 ) 690 - 4444 

Time 

Date 

Time 

[ i Houston , TX (Pet ) 
[ J Indianapol is , IN 
[ J Lake Charles , LA 

Signature : 

Printed Name /Company : Time 

@§,#,~Y,~j;(,ij'{;,:;;:,,,:,:;:;:;,:,:,:,:,:;,:,:,:,,:,:;:,,:,:::,:;:;:;:,:;:::,:,:,:;:,:, :,:,::,:,,;,:,:,:,:,,,,::,: ;:;:,::,:,:,,:,:,:,:,:,,:,:,:,) Date 
Signature : 

Printed Name/Company: Time 

(713) 943 - 9 77 6 
(3 17) 87 5- 5894 
(3 18) 583-4 926 ! l Long Beach, CA (3·1 0) 595- 8401 

Tampa , FL (8 13 ) 88 4 -8268 
J Valparaiso, IN (219 ) 4 64 -2389 



Company .. : Parsons Project .. : SEAD-12 
# ABC-012120 

Page _4 Of _2 

File = · 11129705.bar 

LAB JOB NUMBER 

Report To: Mike Duchesneau Bill To .. : Mike Duchesneau 

101 Huntington Ave. Address .. : 101 Huntington Ave. 

Boston MA, 02199 Boston MA 02199 

Phone / Fax: 617-859-2492 617-859-2043 I Phone/Fax: 617-859-2492 617-859-2043 
I q7~ J. !> C 

111111111111 111111111111111 IIII IIII 
10149 

EAFlll/11/9711630 12062 LIQUID-1 OVER-FOR-PARAM-KEY 

EAFl11/ll/97ll630I 111111111111 111111111111111 IIII IIII 112062 
10148 

LIQUID-2A OVER-FOR-PARAM-KEY 

EAFl11/ll/97ll630I 111111111111 111111111111111 IIII 1111 112062 
1014 7 

H3 OVER-FOR-PARAM-KEY 

EAFl11/ll/97ll630I 111111111111 1111111111 11111 IIII IIII 112062 
10146 

RN222 OVER-FOR-PARAM-KEY 

EAFl11/ll/97 l 1630I 111111111111111111111111111 IIII IIII 1120 62 
10145 

RN222 OVER-FOR-PARAM-KEY 

EAF l11/ll/97ll630I 111111111111 111111111111111 IIII IIII 112062 
10144 

RN222 OVER-FOR-PARAM-KEY 

BJPlll/11/97114301 111111111111 1111111111 1111111111111 112459 
10108 

SED-lA OVER-FOR-PARAM-KEY 

BJP l ll/11/97,15101 111111111111 1111111111 1111111111111 112460 
10101 

SHIPMENT METHOD : f:e..&.. 'i.,.~ 

SED-lA OVER-FOR-PARAM-KEY 

IAIRBILL NO.: eo1 ii;,-2.. 1 '3/ ~ 2.,,4_ 
REQUIRED TURNAROUND:** [) SAME DAY [) 24 HOURS [) 48 HOURS [) 72 HOURS ROUTINE [] ** RUSH WORK MAY REQUIRE SURCHARGE 

m,$.i.~Q\:i.i,$@.R;fa,j:;<;::;:;; : :: : ::::::::::: ::::: . :: : ::;: : ::: ::::::::::::::::::::::::::: Da ~e @P.mq'in:@~i.:Lijfi::::: . :·:·: . @.#.@i;N@ijg(ij(:::::::::::::::::::: ::::::::: ::::::::::::::::::::::::: ·········· Date ~-~;~i~~~~trvu,A,~ ' I I 1/n Signature: Signature: ................... .. .. ... . ·· ······· 

Prin~e~ z;~crr~y ~ / ·p""' s U\,'\.) 1-· s I Tit~ ~ I Printed Name / Company: I Time !Printed Name /Company: 
Time 

-1!PW/i!!l!WIWW&1Mliiiim8!W&~v•'' ' ~l!l!WMi\!-WihWMIIIWillrnWW •#Jfdi'IJlll@i!I o,,, 
~1Jh~}~~ . L,N?A _ SrkU,,'-&, • /-/ ]- C/7 Signature: 

@.@tf~W::lffl#.t@ttrnt@J?J@J:J:1:1:amrrrn:rn@::tf]}}) Date 

Signature: 

Printed N~0'colllpa~: I Time I Printed Name / Company: 

1J1£L--§ led!£ L..A/6 OfocJ 

U
v Anahhm, CA (714.) -937-1094 [ ) Corpus Christi, TX (512) 289-2673 

Aurora, CO (303) 751-1780 [ J Edison, NJ (908) 225-6700 
Casper, WY (307) 235-5741 [ Houston, TX (Env) (713) 690-4444 

Time Printed Name/Company: Time 

[ ) Houston, TX (Pet) (713) 943-9776 
[) Indianapolis, IN (317) 875-5894 
[ J Lake Charles, LA (318) 583-4926 

[ I Long Beach, CA (310) 595-8401 
Tampa, FL (813) 884 - 8268 ! Valparaiso, IN (219) 464-2389 



976236 

PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 

SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX RCVD DA TE DA TE DATE 

12047 MS 976233 mod. HASL 300 Thorium-232 118 % REC 4.5 0.6 Water 2/12/98 11 :17 2/12/9811 :17 

12050 MD 976233 mod. HASL 300 Thorium-230 0.4 RPO 0.5 0.4 Water 2/12/98 11 :17 2/12/98 11:1 7 

12050 MD 976233 mod. HASL 300 Thorium-232 0 RPO 0.1 0.4 Water 2/12/98 11 :17 2/12/9811:17 

12050 MD 976233 mod. HASL 300 Thorium-227 0.3 RPO 0.4 0.6 Water 2/12/9811 :17 2/12/9811 :17 

12050 MS 976233 EPA 900.0 Gross Alpha, Activity 89.7 % REC 3.5 1.3 Water 1/29/98 16:10 1/29/98 16:10 

12051 MD 976238 EPA 900.0 Gross Alpha , Activ ity 0.3 RPO 1 1.6 Water 1/29/98 16:10 1/29/98 16:10 

12051 MD 976238 EPA 900.0 Gross Beta , Activity 48 .6 RPO 1.9 2.4 Water 1/29/98 16:10 1/29/98 16:10 

12053 MD 976238 mod. HASL 300 Plutonium-239/240 0.4 RPO 0.4 0.5 Water 2/12/98 8:48 2/12/98 8:48 

12053 MD 976232 CA-GLR-R510 Radon 222, Activity 59 RPO 37 .5 61.4 Water 11/14/97 5:05 11 /14/97 5:05 

12059 SA1 976236 EPA 900.0 Gross Alpha, Activity ND pCi/L 1.8 3 Water 11/13/97 9:00 1/29/98 16:10 1/29/98 16:10 

12059 SA1 976236 mod. HASL 300 Uranium-233/234 , Activity 1.1 pCi/L 0.4 0.2 Water 11/13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12059 SA1 976236 mod. HASL 300 Uranium-235 0.1 pCi/L 0.1 0.2 Water 11/13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12059 SA1 976236 EPA 900 .0 Gross Beta, Activity 10.6 pCi/L 2.1 3.2 Water 11/13/97 9:00 1/29/98 16:10 1/29/98 16:10 

12059 SA1 976236 EPA 903.0 Radium-226 , Activity 0.2 pCi/L 0.2 0.5 Water 11/13/97 9:00 2/19/98 7:04 2/19/98 7:04 

12059 SA1 976236 EPA 901.1 Bismuth-214, Activity ND pCi/L 16.7 Water 11 /13/97 9:00 3/13/98 8:22 3/13/98 8:22 

12059 SA1 976236 EPA 903 .0 Radium-223, Activity 0.2 pCi/L Water 11 /13/97 9:00 2/19/98 7:04 2/19/98 7:04 

12059 SA1 976236 mod. HASL 300 Thorium-230 0.3 pCi/L 0.2 0.3 Water 11 /13/97 9:00 2/12/98 11: 17 2/12/9811 :1 7 

12059 SA1 976236 CA-GLR-R510 Radon 222 , Activity 55 .4 pCi/L 32.9 53.6 Water 11/13/97 9:00 11/14/9711:08 11/14/9711 :08 

12059 SA1 976236 CA-GLR-17 .0 Tritium 176 pCi/L 187 310 Water 11/13/97 9:00 12/2/97 18:19 12/2/97 18:19 

12059 SA1 976236 mod. HASL 300 Uranium-238 0.6 pCi/L 0.3 0.2 Water 11/13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12059 SA1 976236 mod. HASL 300 Plutonium-239/240 0.3 pCi/L 0.2 0.2 Water 11/13/97 9:00 2/12/98 8:48 2/12/98 8:48 

12059 SA1 976236 mod. HASL 300 Thorium-227 ND pCi/L 0.1 0.2 Water 11/13/97 9:00 2/12/98 11 :17 2/12/98 11 :17 

12059 SA1 976236 mod. HASL 300 Thorium-232 0.1 pCi/L 0.2 0.2 Water 11/13/97 9:00 2/12/98 11 :17 2/12/9811 :17 

12059 SA1 976236 EPA 901 .1 Lead-214, Activity 10.6 pCi/L 4.8 2.7 Water 11/13/97 9:00 3/13/98 8:22 3/13/98 8:22 

12059 SA1 976236 EPA 901 .1 Cobalt-57 , Activity ND pCi/L 0.3 Water 11/13/97 9:00 3/13/98 8:22 3/13/98 8:22 

12059 SA1 976236 EPA 901 .1 Lead-211 , Activity ND pCi/L 273 Water 11/13/97 9:00 3/13/98 8:22 3/13/98 8:22 

12059 SA1 976236 EPA 901 .1 Cobalt-60, Activity ND pCi/L 1.3 Water 11 /13/97 9:00 3/13/98 8:22 3/13/98 8:22 

12059 SA1 976236 EPA 901 .1 Cesium-137, Activity ND pCi/L 0.5 Water 11 /13/97 9:00 3/13/98 8:22 3/13/98 8:22 

12060 SA1 976236 mod. HASL 300 Thorium-232 0.1 pCi/L 0.1 0.2 Water 11 /13/97 9:00 2/12/9811 :17 2/12/9811 :17 

12060 SA1 976236 mod. HASL 300 Thorium-230 ND pCi/L 0.1 0.5 Water 11 /13/97 9:00 2/12/98 11:17 2/12/98 11 : 17 

12060 SA1 976236 EPA 900.0 Gross Alpha, Activity 2.2 pCi/L 1.7 2.7 Water 11/13/97 9:00 1/29/98 16:10 1/29/98 16:10 

12060 SA1 976236 mod. HASL 300 Thorium-227 ND pCi/L 0.1 0.3 Water 11 /13/97 9:00 2/12/98 11 :17 2/12/9811 :17 

12060 SA1 976236 EPA 900.0 Gross Beta , Activity 16 pCi/L 1.9 2.6 Water 11/13/97 9:00 1/29/98 16:10 1/29/98 16:10 

12060 SA1 976236 mod. HASL 300 Uranium-238 0.5 pCi/L 0.2 0.2 Water 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12060 SA1 976236 EPA 903.0 Radium-226, Activity ND pCi/L 0.2 0.5 Water 11/13/97 9:00 2/19/98 7:04 2/19/98 7:04 

12060 SA1 976236 EPA 903.0 Radium-223, Activity ND pCi/L Water 11 /13/97 9:00 2/19/98 7:04 2/19/98 7:04 

12060 SA1 976236 CA-GLR-R510 Radon 222 , Activity 33 pCi/L 32 .5 53.6 Water 11/13/97 9:00 11/14/9712:09 11/14/97 12:09 

12060 SA1 976236 CA-GLR-17.0 Tritium 149 pCi/L 179 296 Water 11 /13/97 9:00 12/2/97 18:19 12/2/97 18:19 

12060 SA1 976236 mod. HASL 300 Plutonium-239/240 ND pCi/L 0.1 0.2 Water 11 /13/97 9:00 2/12/98 8:48 2/12/98 8:48 

12060 SA1 976236 EPA 901 .1 Bismuth-214, Activity 33.7 pCi/L 11 .1 4.3 Water 11/13/97 9:00 3/16/98 7:41 3/16/98 7:41 

12060 SA1 976236 EPA 901.1 Cobalt-57, Activity ND pCi/L 1 Water 11/13/97 9:00 3/16/98 7:41 3/16/98 7:41 

12060 SA1 976236 mod. HASL 300 Uranium-235 0.1 pCi/L 0.1 0.2 Water 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12060 SA1 976236 EPA 901 .1 Cobalt-60 , Activity ND pCi/L 2.1 Water 11 /13/97 9:00 3/16/98 7:41 3/16/98 7:41 

Page 1 



976236 

PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 

SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX RCVD DATE DATE DATE 

12060 SA1 976236 EPA 901 .1 Lead-214 , Activity ND pCi/L 22.1 Water 11 /13/97 9:00 3/16/98 7:41 3/16/98 7:41 

12060 SA1 976236 mod . HASL 300 Uranium-233/234 , Activity 0.8 pCi/L 0.4 0.3 Water 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12060 SA1 976236 EPA 901 .1 Cesium-137, Activity ND pCi/L 7.3 Water 11 /13/97 9:00 3/16/98 7:41 3/16/98 7:41 

12060 SA1 976236 EPA 901 .1 Lead-211 , Activity ND pCi/L 29.3 Water 11 /13/97 9:00 3/16/98 7:41 3/16/98 7:41 

12061 SA1 976236 EPA 900.0 Gross Alpha, Activity 0.6 pCi/L 1.8 2.9 Water 11 /13/97 9:00 1/29/98 16:10 1/29/98 1610 

12061 SA1 976236 mod. HASL 300 Thorium-227 ND pCi/L 0.1 0.3 Water 11 /13/97 9:00 2/12/98 11 :17 2/12/98 11 :17 

12061 SA1 976236 EPA 900.0 Gross Beta , Activity 6.1 pCi/L 1.6 2.4 Water 11 /13/97 9:00 1/29/98 16:10 1/29/98 16:10 

12061 SA1 976236 EPA 903 .0 Radium-226, Activity ND pCi/L 0.2 0.5 Water 11 /13/97 9:00 2/19/98 7:04 2/19/98 7:04 

12061 SA1 976236 EPA 903 .0 Radium-223, Activity ND pCi/L Water 11 /13/97 9:00 2/19/98 7:04 2/19/98 7:04 

12061 SA1 976236 CA-GLR-R510 Radon 222 , Activity 42.1 pCi/L 33.5 55 Water 11/13/97 9:00 11/14/9716:11 11/14/9716:11 

12061 SA1 976236 CA-GLR-17.0 Tritium 85.6 pCi/L 174 291 Water 11/13/97 9:00 12/2/97 18:19 12/2/97 18:19 

12061 SA1 976236 mod . HASL 300 Plutonium-239/240 0.4 pCi/L 0.2 0.2 Water 11 /13/97 9:00 2/12/98 8:48 2/12/98 8:48 

12061 SA1 976236 mod . HASL 300 Thorium-232 0.1 pCi/L 0.1 0.2 Water 11 /13/97 9:00 2/12/98 11 :17 2/12/98 11 :17 

12061 SA1 976236 mod. HASL 300 Thorium-230 0.2 pCi/L 0.3 0.4 Water 11 /13/97 9:00 2/12/98 11 : 17 2/12/98 11 :17 

12061 SA1 976236 mod. HASL 300 Uranium-235 0.1 pCi/L 0.1 0.1 Water 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12061 SA1 976236 mod. HASL 300 Uranium-233/234, Activity 0.9 pCi/L 0.4 0.2 Water 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12061 SA1 976236 EPA 901 .1 Bismuth-214, Activity 28.2 pCi/L 9.8 4.2 Water 11 /13/97 9:00 3/16/98 7:50 3/16/98 7:50 

12061 SA1 976236 EPA 901 .1 Cobalt-57, Activity ND pCi/L 0.8 Water 11 /13/97 9:00 3/16/98 7:50 3/16/98 7:50 

12061 SA1 976236 EPA 901 .1 Cobalt-60, Activity ND pCi/L 7.2 Water 11 /13/97 9:00 3/16/98 7:50 3/16/98 7:50 

12061 SA1 976236 EPA 901 .1 Cesium-137 , Activity ND pCi/L 5.1 Water 11/13/97 9:00 3/16/98 7:50 3/16/98 7:50 

12061 SA1 976236 mod. HASL 300 Uranium-238 0.5 pCi/L 0.3 0.2 Water 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12061 SA1 976236 EPA 901 .1 Lead-211, Activity ND pCi/L 856 Water 11 /13/97 9:00 3/16/98 7:50 3/16/98 7:50 

12061 SA1 976236 EPA 901 .1 Lead-214, Activity ND pCi/L 25 .1 Water 11 /13/97 9:00 3/16/98 7:50 3/16/98 7:50 

12061 MD 976236 EPA 901 .1 Cobalt-57, Activity 0 RPO 1.8 Water 3/16/98 16:33 3/16/98 16:33 

12061 MD 976236 EPA 901 .1 Cobalt-60, Activity 0 RPO 15.6 Water 3/16/98 16:33 3/16/98 16:33 

12061 MD 976236 EPA 901 .1 Bismuth-214, Activity 31 .1 RPO 7.6 3.7 Water 3/16/98 16:33 3/16/98 16:33 

12061 MD 976236 EPA 901 .1 Cesium-137 , Activity 0 RPO 1.1 Water 3/16/98 16:33 3/16/98 16:33 

12061 MD 976236 EPA 901 .1 Lead-214, Activity 15.3 RPO 6.4 4.1 Water 3/16/98 16:33 3/16/98 16:33 

12061 MD 976236 EPA 901 .1 Lead-211 , Activity 0 RPO 13.4 Water 3/16/98 16:33 3/16/98 16:33 

12062 SA1 976236 EPA 900.0 Gross Alpha, Activity ND pCi/L 1.8 3.3 Water 11 /13/97 9:00 1/29/98 16:10 1/29/98 16:10 

12062 SA1 976236 EPA 900.0 Gross Beta , Activity 9.2 pCi/L 1.8 2.6 Water 11 /13/97 9:00 1/29/98 16:10 1/29/98 16:10 

12062 SA1 976236 EPA 903.0 Radium-226 , Activity 0.1 pCi/L 0.2 0.3 Water 11 /13/97 9:00 2/25/98 6:30 2/25/98 6:30 

12062 SA1 976236 EPA 903.0 Radium-223, Activity 0.1 pCi/L Water 11 /13/97 9:00 2/25/98 6:30 2/25/98 6: 30 

12062 SA1 976236 CA-GLR-R510 Radon 222, Activity 106 pCi/L 33.7 53.4 Water 11/13/97 9:00 11/14/97 13:09 11/14/97 13:09 

12062 SA1 976236 CA-GLR-17.0 Tritium 36 pCi/L 169 284 Water 11/13/97 9:00 12/2/97 18:19 12/2/97 18:19 

12062 SA1 976236 mod. HASL 300 Plutonium-239/240 ND pCi/L 0.2 0.3 Water 11/13/97 9:00 2/12/98 8:48 2/12/98 8:48 

12062 SA1 976236 mod. HASL 300 Thorium-232 0.1 pCi/L 0.1 0.2 Water 11 /13/97 9:00 2/12/98 11 : 17 2/12/98 11 :17 

12062 SA1 976236 mod. HASL 300 Thorium-230 0.5 pCi/L 0.4 0.4 Water 11 /13/97 9:00 2/12/98 11 : 17 2/12/98 11 : 17 

12062 SA1 976236 EPA 901 .1 Lead-211 , Activity ND pCi/L 10 Water 11/13/97 9:00 3/16/98 13:09 3/16/98 13:09 

12062 SA1 976236 mod. HASL 300 Thorium-227 0.1 pCi/L 0.1 0.2 Water 11 /13/97 9:00 2/12/98 11 :17 2/12/9811 :17 

12062 SA1 976236 EPA 901 .1 Lead-214, Activity 7.7 pCi/L 3.4 2.5 Water 11 /13/97 9:00 3/16/98 13:09 3/1 6/98 13:09 

12062 SA1 976236 mod. HASL 300 Uranium-238 0.4 pCi/L 0.2 0.2 Water 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12062 SA1 976236 mod. HASL 300 Uranium-235 0.3 pCi/L 0.2 0.1 Water 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 
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PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 

SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX RCVD DA TE DA TE DATE 

12062 SA1 976236 mod. HASL 300 Uranium-233/234, Activity 0.6 pCi/L 0.3 0.2 Water 11/13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12062 SA1 976236 EPA 901.1 Bismuth-214, Activity ND pCi/L 12.5 Water 11 /13/97 9:00 3/16/98 13:09 3/16/98 13:09 

12062 SA1 976236 EPA 901 .1 Cobalt-57 , Activity ND pCi/L 0.5 Water 11 /13/97 9:00 3/16/98 13:09 3/16/98 13:09 

12062 SA1 976236 EPA 901 .1 Cobalt-60 , Activity ND pCi/L 3.3 Water 11/13/97 9:00 3/16/98 13:09 3/16/98 13:09 

12062 SA1 976236 EPA 901.1 Cesium-137, Activity ND pCi/L 7 Water 11 /13/97 9:00 3/16/98 13:09 3/16/98 13:09 

12062 MD 976236 mod. HASL 300 Uranium-233/234, Activity 0 RPO 0.4 0.5 Water 2/6/98 15:39 2/6/98 15:39 

12062 MD 976236 mod. HASL 300 Uranium-238 0.1 RPO 0.4 0.3 Water 2/6/98 15:39 2/6/98 15:39 

12062 MD 976236 mod. HASL 300 Uranium-235 0.3 RPO 0.1 0.3 Water 2/6/98 15:39 2/6/98 15:39 

12062 MD 976236 EPA 903.0 Radium-226, Activity 0.3 RPO 0.3 0.7 Water 2/25/98 6:30 2/25/98 6:30 

12062 MD 976236 EPA 903.0 Radium-223, Activity RPO Water 2/25/98 6:30 2/25/98 6:30 

12062 MD 976236 CA-GLR-17 .0 Tritium 13.5 RPO 168 281 Water 12/2/97 18:1 9 12/2/97 18:19 

12062 MS 976236 mod. HASL 300 Plutonium-239/240 92.7 % REC 2.2 0.5 Water 2/12/98 8:48 2/12/98 8:48 

12062 MS 976236 EPA 903.0 Radium-223, Activity 80.6 % REC Water 2/25/98 6:30 2/25/98 6 :30 

12062 MS 976236 EPA 903.0 Radium-226, Activity 80.6 % REC 1.8 0.7 Water 2/25/98 6:30 2/25/98 6:30 

12201 MS 976216 EPA 903.0 Radium-223 , Activity 97.8 % REC Water 2/19/98 7:04 2/19/98 7:04 

12201 MS 976216 EPA 903.0 Radium-226 , Activity 97 .8 % REC 2.3 1.1 Water 2/19/98 7:04 2/19/98 7:04 

12204 MD 976216 EPA 903 .0 Radium-226, Activity 0 RPO 0.4 1.1 Water 2/19/98 7:04 2/19/98 7:04 

12204 MD 976216 EPA 903.0 Radium-223, Activity 0 RPO Water 2/19/98 7:04 2/19/98 7:04 

12207 MS 976239 CA-GLR-17.0 Tritium 96.6 % REC 243 288 Water 12/2/97 18:19 12/2/97 18:19 

12210 SA1 976236 EPA 901 .1 Lead-214, Activity 10 pCi/L 3.1 1.7 Water 11 /13/97 9:00 3/12/98 15:26 3/12/98 15:26 

12210 SA1 976236 EPA 903.0 Radium-226, Activity 0.2 pCi/L 0.2 0.5 Water 11/13/97 9:00 2/19/98 7:04 2/19/98 7:04 

12210 SA1 976236 EPA 903.0 Radium-223 , Activity 0.2 pCi/L Water 11/13/97 9:00 2/19/98 7:04 2/19/98 7:04 

12210 SA1 976236 CA-GLR-R510 Radon 222 , Activity 38.8 pCi/L 33.5 55.2 Water 11/13/97 9:00 11/14/9715:10 11/14/9715:10 

12210 SA1 976236 CA-GLR-17.0 Tritium 81.1 pCi/L 174 290 Water 11/13/97 9:00 12/2/97 18:19 12/2/97 18:19 

12210 SA1 976236 mod. HASL 300 Plutonium-239/240 0.1 pCi/L 0.1 0.2 Water 11 /13/97 9:00 2/12/98 8:48 2/12/98 8:48 

12210 SA1 976236 EPA 900.0 Gross Beta, Activity 6.1 pCi/L 1.8 2.8 Water 11/13/97 9:00 1/29/98 16:10 1/29/98 16:10 

12210 SA1 976236 mod. HASL 300 Thorium-232 ND pCi/L 0.1 0.2 Water 11/13/97 9:00 2/12/9811 :17 2/12/9811:17 

12210 SA1 976236 EPA 900 .0 Gross Alpha , Activity 1.1 pCi/L 1.8 3 Water 11 /13/97 9:00 1/29/98 16:10 1/29/98 16:10 

12210 SA1 976236 mod. HASL 300 Thorium-230 0.6 pCi/L 0.4 0.3 Water 11 /13/97 9:00 2/12/98 11 : 17 2/12/9811:17 

12210 SA1 976236 EPA 901.1 Lead-211 , Activity ND pCi/L 447 Water 11 /13/97 9:00 3/12/98 15:26 3/12/98 15:26 

12210 SA1 976236 mod. HASL 300 Thorium-227 ND pCi/L 0.1 0.2 Water 11 /13/97 9:00 2/12/9811 :17 2/12/98 11 :17 

12210 SA1 976236 mod. HASL 300 Uranium-238 0.4 pCi/L 0.2 0.2 Water 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12210 SA1 976236 mod. HASL 300 Uranium-235 ND pCi/L 0.1 0.2 Water 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12210 SA1 976236 mod. HASL 300 Uranium-233/234, Activity 1.1 pCi/L 0.4 0.2 Water 11/13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12210 SA1 976236 EPA 901 .1 Bismuth-214, Activity 16.7 pCi/L 4.2 2.7 Water 11/13/97 9:00 3/12/98 15:26 3/12/98 15:26 

12210 SA1 976236 EPA 901 .1 Cobalt-57, Activity ND pCi/L 0.3 Water 11/13/97 9:00 3/12/98 15:26 3/12/98 15:26 

12210 SA1 976236 EPA 901 .1 Cobalt-60, Activity ND pCi/L 5.6 Water 11 /13/97 9:00 3/12/98 15:26 3/12/98 15:26 

12210 SA1 976236 EPA 901 .1 Cesium-137 , Activity ND pCi/L 5.3 Water 11 /13/97 9:00 3/12/98 15:26 3/12/98 15:26 

12210 MS 976236 mod. HASL 300 Uranium-233/234, Activity 109.7 % REC 3.3 0.4 Water 2/6/98 15:39 2/6/98 15:39 

12210 MS 976236 mod. HASL 300 Uranium-238 115.4 % REC 3.2 0.4 Water 2/6/98 15:39 2/6/98 15:39 

12211-Associate MS 976291 EPA 900.0 Gross Beta , Activity 98.4 % REC 0.9 0.6 Water 1/29/98 16:10 1/29/98 16:10 

EFF2A0126 LCS 976236 EPA 900.0 Gross Alpha, Activity 85.1 % REC 0.5 0.1 Water 1/29/98 16:10 1/29/98 16:10 

GEM031698W LCS 976236 EPA 901 .1 Cesium-137 , Activity 103.5 % REC 1250 432 Water 3/16/98 7:32 3/16/98 7:32 
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GEM031698W LCS 976236 EPA 901 .1 Cobalt-60 , Activity 100.3 % REC 1530 288 Water 3/16/98 7:32 3/16/98 7:32 

GMX031198W LCS 976236 EPA 901.1 Cesium-137 , Activity 102 % REC 11 60 333 Water 3/11/98 16:31 3/11/98 16:31 

GMX031198W LCS 976236 EPA 901 .1 Cobalt-60, Activity 100.3 % REC 11 80 250 Water 3/11/98 16:31 3/11 /98 16:31 

GMX031398W LCS 976236 EPA 901.1 Cobalt-60, Activi ty 100.9 % REC 1220 225 Water 3/13/98 8:09 3/13/98 8:09 

GMX031398W LCS 976236 EPA 901 .1 Cesium-137, Activity 102.5 % REC 1100 312 Water 3/13/98 8:09 3/13/98 8:09 

GMX031698W LCS 976236 EPA 901.1 Cobalt-60, Activity 101 .2 % REC 11 30 231 Water 3/16/98 7:19 3/16/98 7:19 

GMX031698W LCS 976236 EPA 901 .1 Cesium-137, Activity 102 % REC 991 283 Water 3/16/98 7:19 3/16/98 7:19 

LC1R60223 LCS 976236 EPA 903.0 Radium-223, Activi ty 88 .8 % REC Water 2/25/98 6:30 2/25/98 6:30 

LC1R60223 LCS 976236 EPA 903.0 Radium-226, Activily 88 .8 % REC 0.5 0.2 Water 2/25/98 6:30 2/25/98 6:30 

LC2H31125 LCS 976236 CA-GLR-17 0 Tritium 99 % REC 2.5 3 Water 12/2/97 18:19 12/2/9718:19 

LCS1A0126 LCS 976236 EPA 900.0 Gross Alpha , Activity 99.2 % REC 0.5 0.1 Water 1/29/98 16:10 1/29/98 16:10 

LCS1B0126 LCS 976236 EPA 900.0 Gross Beta , Activity 97 .8 % REC 0.4 0.3 Water 1/29/98 16:10 1/29/98 16:10 

LCS1PU0126 LCS 976236 mod. HASL 300 Plutonium-239/240 93 .8 % REC 0.8 0.1 Water 2/12/98 8:48 2/12/98 8:48 

LCS1U0123 LCS 976236 mod. HASL 300 Uranium-233/234, Activity 94.4 % REC 1 0.2 Water 2/6/98 15:39 2/6/98 15:39 

LCS1U0123 LCS 976236 mod. HASL 300 Uranium-238 98 % REC 1 0.1 Water 2/6/98 15:39 2/6/98 15:39 

LCS2A0126 LCS 976236 EPA 900.0 Gross Alpha, Activity 82 % REC 0.5 0.1 Water 1/29/98 16: 10 1/29/98 16:10 

LCS2B0126 LCS 976236 EPA 900.0 Gross Beta , Activity 101 .7 % REC 0.4 0.3 Water 1/29/98 16:10 1/29/98 16:10 

LCS2TH0126 LCS 976236 mod. HASL 300 Thorium-232 95 .6 % REC 1.3 0.2 Water 2/12/98 11 : 17 2/12/9811 :17 

MB1PU0126 MB 976236 mod. HASL 300 Plutonium-239/240 0.2 pCi/L 0.1 0.1 Water 2/12/98 8:48 2/12/98 8:48 

MB1RN1113 MB 976236 CA-GLR-R510 Radon 222 , Activity ND pCi/L 0.2 0.3 Water 11/14/9717:11 11/14/9717:11 

MB1U0123 MB 976236 mod. HASL 300 Uranium-238 ND pCi/L 0.1 0.1 Water 2/6/98 15:39 2/6/98 15:39 

MB1U0123 MB 976236 mod. HASL 300 Uranium-235 ND pCi/L 0.1 0.1 Water 2/6/98 15:39 2/6/98 15:39 

MB1U0123 MB 976236 mod. HASL 300 Uranium-233/234, Activity 0.2 pCi/L 0.1 0.1 Water 2/6/98 15:39 2/6/98 15:39 

MB2AB0126 MB 976236 EPA 900.0 Gross Alpha , Activity ND pCi/L 0.1 0.1 Water 1/29/98 16:10 1/29/98 16:10 

MB2AB0126 MB 976236 EPA 900.0 Gross Beta , Activity 0.4 pCi/L 0.2 0.3 Water 1/29/98 16:10 1/29/98 16:10 

MB2R60218 MB 976236 EPA 903.0 Radium-226, Activity ND pCi/L 0.1 0.3 Water 2/19/98 7:04 2/19/98 7:04 

MB2R60218 MB 976236 EPA 903.0 Radium-223, Activity ND pCi/L Water 2/19/98 7:04 2/19/98 7:04 

MB2R60223 MB 976236 EPA 903.0 Radium-223, Activity ND pCi/L Water 2/25/98 6:30 2/25/98 6:30 

MB2R60223 MB 976236 EPA 903.0 Radium-226, Activity ND pCi/L 0.1 0.2 Water 2/25/98 6:30 2/25/98 6:30 

MB2TH0126 MB 976236 mod. HASL 300 Thorium-232 ND pCi/L 0.1 0.2 Water 2/12/98 11 :17 2/12/9811 :17 

MB2TH0126 MB 976236 mod. HASL 300 Thorium-230 0.4 pCi/L 0.3 0.2 Water 2/12/98 11 :17 2/12/98 11 :17 

MB2TH0126 MB 976236 mod. HASL 300 Thorium-227 ND pCi/L 0.1 0.2 Water 2/12/98 11 :17 2/12/9811 :17 

MB4H31125 MB 976236 CA-GLR-17.0 Tritium ND pCi/L 1.6 2.7 Water 12/2/97 18:1 9 12/2/97 18:19 

ST1R60218 LCS 976236 EPA 903.0 Radium-223, Activity 75.2 % REC Water 2/19/98 7:04 2/19/98 7:04 

ST1R60218 LCS 976236 EPA 903.0 Radium-226, Activity 75.2 % REC 0.5 0.3 Water 2/19/98 7:04 2/19/98 7:04 

ST1RN1113 LCS 976236 CA-GLR-R510 Radon 222 , Activity 97 .9 % REC 0.4 0.3 Water 11/14/9718:12 11/14/9718:12 

ST2H31125 LCS 976236 CA-GLR-17 .0 Tritium 103.4 % REC 2.5 3 Water 12/2/97 18:19 12/2/97 18:19 
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ENVIRONMENTAL TESTING SERVICES 

Sample Delivery Group Narrative 

April 24, 1998 

Customer: Parsons Engineering Science, Inc. 
Project: SEAD-12 
Core Laboratories - Casper Job Number: 976237 

The following information is pertinent to the interpretation of the data. 

On November 13 , 1997, Core Laboratories - Casper received four soil samples in good 
condition. 

The analytical batch for the isotopic thorium had low tracer recovery, which caused the 
batch to be reanalyzed. The reanalyzed thorium batch passed QC criteria. The lower 
volumes elevated the LLDs for thoriums. 

The positive results that are reported for the gamma emitters have calculated MDAs based 
on the most abundant line of the gamma emitter in question. The activity and the error is 
calculated by the software for the positive results. The Ra226 activity by gamma is not 
reported using the l 86kev line since Ra226 has a low abundance at that line and the U23 5 
has a greater abundance with an energy very close to 186 which would cause interference . 
Therefore, the Ra226 is calculated from the Bi214 line, a daughter ofRa226. The Ra228 
is calculated from the Ac228 line, the daughter ofRa228, as Ra228 is a beta emitter. 

If you have any questions concerning this data, please call Ronni Mull at (307) 235-5741. 

Cu.i~~~~ 
Debra Phillabaum 
QA/QC Coordinator 

Core Laboratories, Inc. 

Rondalynn Mull 
Radiochemistry Supervisor 

420 West First Street, Casper, Wyoming 82601, (307) 235-574 1, (800) 666-0306, Fax (307) 266-1676 
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976237 

PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 

SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX RCVD DATE DATE DATE 

12407 MD 976118 CA-GLR-17.0 Tritium, Activity 0 RPD 0.1 0.2 Soil 11/25/97 0:32 11/25/97 0:32 

12409 MS 976118 CA-GLR-17.0 Tritium, Activity 85.9 % REC 205 271 Soil 11/25/97 0:32 11 /25/97 0:32 

12409 MSD 976118 CA-GLR-17.0 Tritium, Activity 84 % REC 205 273 Soil 11/25/97 0:32 11/25/97 0:32 

12455 MD 976240 mod. HASL 300 Thorium-232 , Activity 37 RPD 0.8 0.4 Soil 3/27 /98 19:05 3/27/98 19:05 

12455 MD 976240 mod. HASL 300 Thorium-227 0.2 RPD 0.3 0.4 Soil 3/27 /98 19:05 3/27/98 19:05 

12455 MD 976240 mod. HASL 300 Thorium-230 , Activity 37 RPD 0.7 0.5 Soil 3/27 /98 19:05 3/27 /98 19:05 

12456 MS 976240 mod. HASL 300 Thorium-232 , Activity 107.9 % REC 3.5 0.3 Soil 3/27 /98 19:05 3/27/98 19:05 

12459 SA1 976237 mod. HASL 300 Thorium-227 0.2 pCi/9 0.3 0.4 SEDIMENT 11/13/97 9:00 3/27 /98 19:05 3/27 /98 19:05 

12459 SA1 976237 mod. HASL 300 Thorium-232, Activity 0.8 pCi/9 0.5 0.4 SEDIMENT 11 /13/97 9:00 3/27/98 19:05 3/27/98 19:05 

12459 SA1 976237 mod. HASL 300 Plutonium-239/240 0.2 pCi/9 0.3 0.4 SEDIMENT 11 /13/97 9:00 2/27 /98 8:29 2/27/98 8:29 

12459 SA1 976237 EPA 901 .1 Radium-226, Activity ND pCi/g 1.8 SEDIMENT 11 /13/97 9:00 3/19/98 13:08 3/19/98 13:08 

12459 SA1 976237 EPA 901.1 Cobalt-57, Activity ND pCi/g 0.1 SEDIMENT 11 /13/97 9:00 3/19/98 13:08 3/19/98 13:08 

12459 SA1 976237 CA-GLR-17.0 Tritium, Activity ND pCi/g 0.1 0.1 SEDIMENT 11 /13/97 9:00 11/25/97 0:32 11 /25/97 0:32 

12459 SA1 976237 mod. HASL 300 Thorium-230, Activity 2.6 pCi/g 1 0.4 SEDIMENT 11 /13/97 9:00 3/27/98 19:05 3/27/98 19:05 

12459 SA1 976237 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.3 SEDIMENT 11/13/97 9:00 3/19/98 13:08 3/19/98 13:08 

12459 SA1 976237 mod. HASL 300 Uranium-238, Activity 0.7 pCi/g 0.3 0.2 SEDIMENT 11 /13/97 9:00 2/25/98 14:15 2/25/98 14:15 

12459 SA1 976237 mod. HASL 300 Uranium-235, Activity 0.1 pCi/g 0.1 0.2 SEDIMENT 11/13/97 9:00 2/25/98 14:15 2/25/98 14:15 

12459 SA1 976237 mod. HASL 300 Uranium-233/234, Activity 0.8 pCi/g 0.4 0.2 SEDIMENT 11/13/97 9:00 2/25/98 14:15 2/25/98 14:15 

12459 SA1 976237 CA-GLR-R160 Moisture (@ 104 deg. C) 40.4 % by Wt SEDIMENT 11/13/97 9:00 11/22/97 12:00 11/22/97 12:00 

12459 SA1 976237 EPA 901 .1 Radium-228, Activity 2.4 pCi/g 0.5 0.1 SEDIMENT 11/13/97 9:00 3/19/98 13:08 3/19/98 13:08 

12459 SA1 976237 EPA901 .1 Bismuth-214, Activity ND pCi/g 1.8 SEDIMENT 11 /13/97 9:00 3/19/98 13:08 3/19/98 13:08 

12459 SA1 976237 EPA 901 .1 Lead-210, Activity ND pCi/g 5.3 SEDIMENT 11 /13/97 9:00 3/19/98 13:08 3/19/98 13:08 

12459 SA1 976237 EPA 901 .1 Cesium-137, Activity ND pCi/g 0.2 SEDIMENT 11 /13/97 9:00 3/19/98 13:08 3/19/98 13:08 

12459 SA1 976237 EPA 901.1 Lead-211 , Activity ND pCi/g 1 SEDIMENT 11 /13/97 9:00 3/19/98 13:08 3/19/98 13:08 

12459 SA1 976237 EPA 901 .1 Radium-223 , Activity ND pCiig 0.5 SEDIMENT 11 /13/97 9:00 3/19/98 13:08 3/19/98 13:08 

12459 SA1 976237 EPA 901 .1 Lead-214, Activity 1.5 pCi/g 0.4 0.2 SEDIMENT 11 /13/97 9:00 3/19/98 13:08 3/19/98 13:08 

12460 SA1 976237 mod. HASL 300 Plutonium-239/240 0.1 pCi/g 0.1 0.2 SEDIMENT 11/13/97 9:00 2/27/98 8:29 2/27/98 8:29 

12460 SA1 976237 mod. HASL 300 Thorium-232, Activity 0.5 pCi/g 0.4 0.4 SEDIMENT 11 /13/97 9:00 3/27/98 19:05 3/27/98 19:05 

12460 SA1 976237 mod. HASL 300 Thorium-230 , Activity 1.6 pCi/g 0.8 0.5 SEDIMENT 11 /13/97 9:00 3/27 /98 19:05 3/27/98 19:: )5 

12460 SA1 976237 CA-GLR-17.0 Tritium, Activity ND pCi/g 0.1 0.1 SEDIMENT 11 /13/97 9:00 11 /25/97 0:32 11125197 o:· 12 

12460 SA1 976237 mod. HASL 300 Thorium-227 0.1 pCi/g 0.3 0.5 SEDIMENT 11 /13/97 9:00 3/27/98 19:05 3/27/98 19:115 

12460 SA1 976237 EPA 901.1 Bismuth-214, Activity 1.5 pCi/g 0.3 0.1 SEDIMENT 11/13/97 9:00 3/19/98 13:08 3/19/98 13:; 18 

12460 SA1 976237 mod. HASL 300 Uranium-238, Activity 0.5 pCi/g 0.2 0.1 SEDIMENT 11/13/97 9:00 2/25/98 14:15 2/25/98 14: 5 

12460 SA1 976237 mod. HASL 300 Uranium-235, Activity 0.1 pCi/g 0.1 0.1 SEDIMENT 11 /13/97 9:00 2/25/98 14:15 2/25/98 14:·: 5 

12460 SA1 976237 EPA 901 .1 Radium-228, Activity 2.2 pCi/g 0.5 0.1 SEDIMENT 11 /13/97 9:00 3/19/98 13:08 3/19/98 13:l.l8 

12460 SA1 976237 CA-GLR-R160 Moisture(@ 104 deg. C) 24.7 % by Wt SEDIMENT 11/13/97 9:00 11/22/97 12:00 11/22/97 12:ll0 

12460 SA1 976237 mod. HASL 300 Uranium-233/234, Activity 0.8 pCi/g 0.3 0.1 SEDIMENT 11 /13/97 9:00 2/25/98 14:15 2/25/98 14:1 5 

12460 SA1 976237 EPA 901.1 Radium-226, Activity 1.5 pCi/g 0.3 0.1 SEDIMENT 11 /13/97 9:00 3/19/98 13:08 3/19/98 13:08 

12460 SA1 976237 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.1 SEDIMENT 11/13/97 9:00 3/19/98 13:08 3/19/98 13:08 

12460 SA1 976237 EPA 901 .1 Radium-223 , Activity ND pCi/g 0.4 SEDIMENT 11 /13/97 9:00 3/19/98 13:08 3/19/98 13:08 

12460 SA1 976237 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.2 SEDIMENT 11 /13/97 9:00 3/19/98 13:08 3/19/98 13:08 

12460 SA1 976237 EPA 901 .1 Lead-214 , Activity 1.4 pCi/g 0.4 0.2 SEDIMENT 11 /13/97 9:00 3/19/98 13:08 3/19/98 13:08 

12460 SA1 976237 EPA 901.1 Cesium-137, Activity ND pCi/g 0.2 SEDIMENT 11 /13/97 9:00 3/19/98 13:08 3/19/98 13:08 
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12460 SA1 976237 EPA 901 .1 Lead-210, Activity ND pCi/g 13.8 SEDIMENT 11/13/97 9:00 3/19/9813:08 3/19/98 13:08 

12460 SA1 976237 EPA 901.1 Lead-211 , Activity ND pCi/g 4.9 SEDIMENT 11/13/97 9:00 3/19/98 13:08 3/19/98 13:08 

12460 MD 976237 EPA 901 .1 Radium-223 , Activity 0 RPO 0.4 Soil 3/19/98 15:39 3/19/98 15:39 

12460 MD 976237 EPA 901 .1 Radium-228, Activity 20 RPO 0.5 0.1 Soil 3/19/98 15:39 3/19/98 15:39 

12460 MD 976237 EPA 901 .1 Bismuth-214, Activity 0 RPO 0.3 0.1 Soil 3/19/98 15:39 3/19/98 15:39 

12460 MD 976237 EPA 901 .1 Radium-226 , Activity 0 RPO 0.3 0.1 Soil 3/19/98 15:39 3/19/98 15:39 

12460 MD 976237 EPA 901 .1 Cobalt-57, Activity 0 RPO 0.1 Soil 3/19/98 15:39 3/19/98 15:39 

12460 MD 976237 EPA 901 .1 Cobalt-60, Activity 0 RPO 0.2 Soil 3/19/98 15:39 3/19/98 15:39 

12460 MD 976237 EPA 901 .1 Cesium-137, Activity 0.2 RPO 0.1 0.1 Soil 3/19/98 15:39 3/19/98 15:39 

12460 MD 976237 EPA 901 .1 Lead-210, Activity 0 RPO 8.5 Soil 3/19/98 15:39 3/19/98 15:39 

12460 MD 976237 EPA 901 .1 Lead-214 , Activity 13.3 RPO 0.3 0.1 Soil 3/19/98 15:39 3/19/98 15:39 

12460 MD 976237 EPA 901.1 Lead-211 , Activity 0 RPO 7.6 Soil 3/19/98 15:39 3/19/98 15:39 

12461 SA1 976237 EPA 901.1 Radium-226, Activity 1.6 pCi/g 0.4 0.1 SEDIMENT 11 /13/97 9:00 3/19/98 14:31 3/19/98 14:31 

12461 SA1 976237 EPA 901 .1 Cobalt-57 , Activity ND pCi/g 0.1 SEDIMENT 11/13/97 9:00 3/19/98 14:31 3/19/98 14:31 

12461 SA1 976237 EPA 901 .1 Radium-223, Activity ND pCi/g 0.5 SEDIMENT 11/13/97 9:00 3/19/98 14:31 3/19/98 14:31 

12461 SA1 976237 EPA 901.1 Bismuth-214, Activity 1.6 pCi/g 0.4 0.1 SEDIMENT 11/13/97 9:00 3/19/98 14:31 3/19/98 14:31 

12461 SA1 976237 EPA 901 .1 Lead-214, Activity 1.8 pCi/g 0.4 0.1 SEDIMENT 11/13/97 9:00 3/19/98 14:31 3/19/98 14:31 

12461 SA1 976237 EPA 901 .1 Lead-211 , Activity ND pCi/g 3.2 SEDIMENT 11 /13/97 9:00 3/19/98 14:31 3/19/98 14:31 

12461 SA1 976237 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.8 SEDIMENT 11/13/97 9:00 3/19/98 14:31 3/19/98 14:31 

12461 SA1 976237 EPA 901 .1 Cesium-137 , Activity ND pCi/g 0.2 SEDIMENT 11/13/97 9:00 3/19/98 14:31 3/19/98 14:31 

12461 SA1 976237 EPA 901 .1 Lead-210, Activity ND pCi/g 6.9 SEDIMENT 11/13/97 9:00 3/19/98 14:31 3/19/98 14:31 

12461 SA1 976237 CA-GLR-R160 Moisture (@ 104 deg. C) 45.6 % by Wt SEDIMENT 11/13/97 9:00 11/22/97 12:00 11/22/97 12:00 

12461 SA1 976237 CA-GLR-17.0 Tritium, Activity ND pCi/g 0.1 0.1 SEDIMENT 11/13/97 9:00 11 /25/97 0:32 11/25/97 0:32 

12461 SA1 976237 EPA 901 .1 Radium-228, Activity 1.9 pCi/g 0.5 0.1 SEDIMENT 11 /13/97 9:00 3/19/98 14:31 3/19/98 14:31 

12461 SA1 976237 mod. HASL 300 Plutonium-239/240 0.4 pCi/g 0.3 0.2 SEDIMENT 11/13/97 9:00 2/27/98 8:29 2/27/98 8:29 

12461 SA1 976237 mod. HASL 300 Thorium-232 , Activity 1.4 pCi/g 0.7 0.4 SEDIMENT 11/13/97 9:00 3/27/98 19:05 3/27/98 19:05 

12461 SA1 976237 mod. HASL 300 Thorium-230, Activity 1.5 pCi/g 0.8 0.5 SEDIMENT 11/13/97 9:00 3/27/98 19:05 3/27/98 19:05 

12461 SA1 976237 mod. HASL 300 Thorium-227 ND pCi/g 0.1 0.4 SEDIMENT 11 /13/97 9:00 3/27/98 19:05 3/27 /98 19:05 

12461 SA1 976237 mod. HASL 300 Uranium-238, Activity 1.2 pCi/g 0.5 0.2 SEDIMENT 11 /13/97 9:00 2/25/98 14:15 2/25/98 14:15 

12461 SA1 976237 mod. HASL 300 Uranium-235, Activity 0.4 pCi/g 0.2 0.2 SEDIMENT 11 /13/97 9:00 2/25/98 14:15 2/25/98 14:15 

12461 SA1 976237 mod. HASL 300 Uranium-233/234, Activity 1.1 pCi/g 0.4 0.2 SEDIMENT 11 /13/97 9:00 2/25/98 14:15 2/25/98 14:15 

12462 SA1 976237 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.2 SEDIMENT 11/13/97 9:00 2/27/98 8:29 2/27/98 8:29 

12462 SA1 976237 mod. HASL 300 Uranium-233/234, Activity 0.5 pCi/g 0.2 0.1 SEDIMENT 11 /13/97 9:00 2/25/98 14:15 2/25/98 14:15 

12462 SA1 976237 mod. HASL 300 Uranium-235, Activity 0.1 pCi/g 0.1 0.1 SEDIMENT 11 /13/97 9:00 2/25/98 14:15 2/25/98 14:15 

12462 SA1 976237 CA-GLR-17.0 Tritium, Activity ND pCi/g 0.1 0.1 SEDIMENT 11/13/97 9:00 11/25/97 0:32 11 /25/97 0:32 

12462 SA1 976237 mod. HASL 300 Uranium-238, Activity 0.6 pCi/g 0.3 0.1 SEDIMENT 11/13/97 9:00 2/25/98 14:15 2/25/98 14:15 

12462 SA1 976237 mod. HASL 300 Thorium-232 , Activity 0.7 pCi/g 0.7 0. 7 SEDIMENT 11 /13/97 9:00 3/27/98 19:05 3/27 /98 19:05 

12462 SA1 976237 mod. HASL 300 Thorium-230, Activity 1.2 pCi/g 0.9 0.8 SEDIMENT 11/13/97 9:00 3/27 /98 19:05 3/27/98 19:05 

12462 SA1 976237 mod. HASL 300 Thorium-227 ND pCi/g 0.1 0.6 SEDIMENT 11/13/97 9:00 3/27 /98 19:05 3/27/98 19:05 

12462 SA1 976237 EPA 901 .1 Radium-228 , Activity ND pCi/g 1.5 SEDIMENT 11/13/97 9:00 3/19/98 14:31 3/19/98 14:31 

12462 SA1 976237 EPA 901.1 Bismuth-214, Activity 1.7 pCi/g 0.4 0.1 SEDIMENT 11 /13/97 9:00 3/19/98 14:31 3/19/98 14:31 

12462 SA1 976237 EPA 901 .1 Radium-226, Activity 1.7 pCi/g 0.4 0.1 SEDIMENT 11 /13/97 9:00 3/19/98 14:31 3/19/98 14:31 

12462 SA1 976237 EPA 901 .1 Lead-210, Activity ND pCi/g 48.6 SEDIMENT 11/13/97 9:00 3/19/98 14:31 3/19/98 14:31 

Page 2 



976237 

PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 

SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX RCVD DATE DATE DATE 

12462 SA1 976237 EPA 901 .1 Lead-214, Activity 1.3 pCi/g 0.3 0.2 SEDIMENT 11/13/97 9:00 3/19/98 14:31 3/19/98 14:31 

12462 SA1 976237 EPA 901 .1 Lead-211 , Activity ND pCi/g 10.1 SEDIMENT 11/13/97 9:00 3/19/98 14:31 3/19/98 14:31 

12462 SA1 976237 EPA 901.1 Cobalt-57, Activity ND pCi/g 01 SEDIMENT 11 /13/97 9:00 3/19/98 14:31 3/19/98 14:31 

12462 SA1 976237 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.3 SEDIMENT 11/13/97 9:00 3/19/98 14:31 3/19/98 14:31 

12462 SA1 976237 CA-GLR-R160 Moisture(@ 104 deg. C) 44.2 % by Wt SEDIMENT 11/13/97 9:00 11/22/9712:00 11/22/9712:00 

12462 SA1 976237 EPA 901.1 Cesium-137 , Activity ND pCi/g 0.2 SEDIMENT 11 /13/97 9:00 3/19/98 14:31 3/19/98 14:31 

12462 SA1 976237 EPA 901 .1 Radium-223, Activity ND pCi/g 0.4 SEDIMENT 11 /13/97 9:00 3/19/98 14:31 3/19/98 14:31 

12465 MD 976460 mod. HASL 300 Plutonium-239/240 0 RPO 0.1 0.3 Soil 2/27/98 8:29 2/27/98 8:29 

12466 MS 976460 mod. HASL 300 Plutonium-239/240 77 .1 % REC 1 0.3 Soil 2/27/98 8:29 2/27/98 8:29 

12469 MD 976460 mod. HASL 300 Uranium-233/234, Activity 11 .8 RPO 0.3 0.2 Soil 2/25/98 14:15 2/25/98 14:15 

12469 MD 976460 mod. HASL 300 Uranium-235, Activity 0.1 RPO 0.2 0.1 Soil 2/25/98 14: 15 2/25/98 14:15 

12469 MD 976460 mod. HASL 300 Uranium-238, Activity 0 RPO 0.3 0.1 Soil 2/25/98 14:15 2/25/98 14:15 

12470 MS 976460 mod. HASL 300 Uranium-238, Activity 92 % REC 1.2 0.1 Soil 2/25/98 14:15 2/25/98 14:15 

12470 MS 976460 mod. HASL 300 Uranium-233/234, Activity 81 .5 % REC 1.3 0.1 Soil 2/25/98 14:15 2/25/98 14:15 

GEM031898S LCS 976237 EPA 901 .1 Cobalt-60, Activity 100.3 % REC 1820 279 Water 3/18/98 7:26 3/18/98 7:26 

GEM031898S LCS 976237 EPA 901 .1 Cesium-137, Activity 102.9 % REC 1160 324 Water 3/18/98 7:26 3/18/98 7:26 

GEM031998S LCS 976237 EPA 901 .1 Cobalt-60, Activity 106 % REC 1730 274 Water 3/19/98 7:26 3/19/98 7:26 

GEM031998S LCS 976237 EPA 901 .1 Cesium-137, Activity 102.9 % REC 2310 404 Water 3/19/98 7:26 3/19/98 7:26 

GMX031898S LCS 976237 EPA 901 .1 Cobalt-60, Activity 101 .2 % REC 1180 237 Water 3/18/98 7:13 3/18/98 7:13 

GMX031898S LCS 976237 EPA 901 .1 Cesium-137, Activity 107.3 % REC 907 250 Water 3/18/98 7:13 3/18/98 7:13 

GMX031998S LCS 976237 EPA 901.1 Cobalt-60, Activity 102.7 % REC 1220 254 Water 3/19/98 7:14 3/19/98 7:14 

GMX031998S LCS 976237 EPA 901.1 Cesium-137, Activity 102.9 % REC 862 231 Water 3/19/98 7:14 3/19/98 7:14 

LC1H31122 LCS 976237 CA-GLR-17.0 Tritium, Activity 76 .8 % REC 1.9 2.6 Water 11/25/97 0:32 11 /25/97 0:32 

LCSAP0224 LCS 976237 mod. HASL 300 Plutonium-239/240 91 .7 % REC 1 0.2 Water 2/27 /98 8:29 2/27/98 8:29 

LCSAT0224 LCS 976237 mod. HASL 300 Thorium-232 , Activity 100 % REC 1.1 0.2 Water 2/26/98 10:54 2/26/98 10:54 

LCSBT0310 LCS 976237 mod. HASL 300 Thorium-232 , Activity 91.4 % REC 0.7 0.1 Water 3/27/98 19:05 3/27/98 19:05 

LCSBU0223 LCS 976237 mod. HASL 300 Uranium-238, Activity 90 % REC 1 0.1 Water 2/25/98 14:15 2/25/98 14:15 

LCSBU0223 LCS 976237 mod. HASL 300 Uranium-233/234, Activity 79.6 % REC 1 0.2 Water 2/25/98 14:15 2/25/98 14:15 

MB1H31122 MB 976237 CA-GLR-17.0 Tritium, Activity ND pCi/L 1.5 2.4 Water 11/25/97 0:32 11/25/97 0:32 

MB2H31122 MB 976237 CA-GLR-17.0 Tritium, Activity ND pCi/L 1.5 2.5 Water 11/25/97 0:32 11 /25/97 0:32 

MBAP0224 MB 976237 mod. HASL 300 Plutonium-239/240 0.3 pCi/L 0.2 0.2 Water 2/27/98 8:29 2/27/98 8:29 

MBAT0224 MB 976237 mod. HASL 300 Thorium-227 0.1 pCi/L 0.1 0.2 Water 2/26/98 10:54 2/26/98 10:54 

MBAT0224 MB 976237 mod. HASL 300 Thorium-230, Activity 0.3 pCi/L 0.3 0.3 Water 2/26/98 10:54 2/26/98 10:54 

MBAT0224 MB 976237 mod. HASL 300 Thorium-232, Activity ND pCi/L 0.1 0.2 Water 2/26/98 10:54 2/26/98 10:54 

MBBT0310 MB 976237 mod . HASL 300 Thorium-227 ND pCi/L 0.1 0.2 Water 3/27/98 19:05 3/27/98 19:05 

MBBT0310 MB 976237 mod. HASL 300 Thorium-232 , Activity ND pCi/L 0.1 0.2 Water 3/27/98 19:05 3/27/98 19:05 

MBBT0310 MB 976237 mod. HASL 300 Thorium-230, Activity 0.5 pCi/L 0.3 0.3 Water 3/27 /98 19:05 3/27/98 19:05 

MBCU0223 MB 976237 mod. HASL 300 Uranium-233/234 , Activity 0.1 pCi/L 0.1 0.1 Water 2/25/98 14:1 5 2/25/98 14:15 

MBCU0223 MB 976237 mod. HASL 300 Uranium-235, Activity 0.1 pCi/L 0.1 0.1 Water 2/25/98 14:15 2/25/98 14:15 

MBCU0223 MB 976237 mod. HASL 300 Uranium-238, Activity 0.1 pCi/L 0.1 0.1 Water 2/25/98 14:15 2/25/98 14:15 

ST1 H31122 LCS 976237 CA-GLR-17.0 Tritium, Activity 84.7 % REC 2 2.6 Water 11/25/97 0:32 11/25/97 0:32 

Page 3 



976238 

PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 

SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX RCVD DATE DATE DATE 

12047 MS 976233 mod. HASL 300 Thorium-232 , Activity 118 % REC 4.5 0.6 Water 2/12/98 11 :17 2/12/98 11 :17 

12050 MD 976233 mod. HASL 300 Thorium-230, Activity 0.4 RPO 0.5 0.4 Water 2/12/98 11 : 17 2/12/98 11: 17 

12050 MD 976233 mod. HASL 300 Thorium-227 0.3 RPO 0.4 0.6 Water 2/12/9811:17 2/12/9811:17 

12050 MD 976233 mod. HASL 300 Thorium-232 , Activity 0 RPO 0.1 0.4 Water 2/12/98 11: 17 2/12/98 11: 17 

12050 MS 976233 EPA 900.0 Gross Alpha , Activity 89 .7 % REC 3.5 1.3 Water 1/29/98 16:10 1/29/98 16:10 

12051 SA1 976238 EPA 900.0 Gross Beta , Activity 14 pCi/L 1.7 2.3 Water 11/13/97 9:00 1/29/9816:10 1/29/9816:10 

12051 SA1 976238 EPA 903.0 Radium-226, Activity ND pCi/L 0.2 0.5 Water 11 /13/97 9:00 2/19/98 7:04 2/19/98 7:04 

12051 SA1 976238 EPA 903.0 Radium-223, Activity ND pCi/L Water 11 /13/97 9:00 2/19/98 7:04 2/19/98 7:04 

12051 SA1 976238 mod. HASL 300 Plutonium-239/240 ND pCi/L 0.1 0.3 Water 11 /13/97 9:00 2/12/98 8:48 2/12/98 8:48 

12051 SA1 976238 mod. HASL 300 Thorium-232 , Activity 0.1 pCi/L 0.1 0.2 Water 11/13/97 9:00 2/12/9811 :17 2/12/9811 :17 

12051 SA1 976238 mod. HASL 300 Thorium-230, Activity 0.3 pCi/L 0.3 0.3 Water 11/13/97 9:00 2/12/9811:17 2/12/9811 :17 

12051 SA1 976238 mod. HASL 300 Thorium-227 ND pCi/L 0.1 0.2 Water 11/13/97 9:00 2/12/9811 :17 2/12/9811 :17 

12051 SA1 976238 mod. HASL 300 Uranium-238, Activity 0.3 pCi/L 0.2 0.2 Water 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12051 SA1 976238 EPA 900.0 Gross Alpha , Activity ND pCi/L 1.1 1.9 Water 11/13/97 9:00 1/29/9816:10 1/29/9816:10 

12051 SA1 976238 mod. HASL 300 Uranium-235, Activity 0.2 pCi/L 0.2 0.2 Water 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12051 SA1 976238 EPA 901 .1 Lead-214, Activity 11 .6 pCi/L 4.7 2.8 Water 11 /13/97 9:00 3/19/98 16:06 3/19/98 16:06 

12051 SA1 976238 mod. HASL 300 Uranium-233/234, Activity 0.9 pCi/L 0.4 0.3 Water 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12051 SA1 976238 EPA 901 .1 Bismuth-214, Activity 19.9 pCi/L 6.1 2.6 Water 11 /13/97 9:00 3/19/98 16:06 3/19/98 16:06 

12051 SA1 976238 EPA 901 .1 Cobalt-57 , Activity ND pCi/L 1.8 Water 11/13/97 9:00 3/19/98 16:06 3/19/98 16:06 

12051 SA1 976238 EPA 901.1 Cobalt-60, Activity 3.6 pCi/L 0.9 1.1 Water 11/13/97 9:00 3/19/9816:06 3/19/9816:06 

12051 SA1 976238 EPA 901 .1 Cesium-137, Activity ND pCi/L 2 Water 11 /13/97 9:00 3/19/98 16:06 3/19/98 16:06 

12051 SA1 976238 EPA 901 .1 Lead-211 , Activity ND pCi/L 181 Water 11 /13/97 9:00 3/19/98 16:06 3/19/98 16:06 

12051 MD 976238 EPA 900.0 Gross Alpha , Activity 0.3 RPO 1 1.6 Water 1/29/98 16:10 1/29/98 16:10 

12051 MD 976238 EPA 900.0 Gross Beta, Activity 48.6 RPO 1.9 2.4 Water 1/29/98 16:10 1/29/98 16:10 

12052 SA1 976238 mod . HASL 300 Thorium-232, Activity ND pCi/L 0.1 0.2 Water 11/13/97 9:00 2/12/9811 :17 2/12/9811:17 

12052 SA1 976238 mod. HASL 300 Thorium-230, Activity 1.1 pCi/L 0.5 0.3 Water 11/13/97 9:00 2/12/981 1:17 2/12/9811 :17 

12052 SA1 976238 mod. HASL 300 Thorium-227 ND pCi/L 0.1 0.2 Water 11/13/97 9:00 2/12/9811:17 2/12/9811 :1 7 

12052 SA1 976238 mod. HASL 300 Uranium-238, Activity 0.2 pCi/L 0.2 0.1 Water 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12052 SA1 976238 mod. HASL 300 Uranium-235, Activity 0.1 pCi/L 0.1 0.2 Water 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12052 SA1 976238 EPA 903.0 Radium-226, Activity 0.4 pCi/L 0.3 0.5 Water 11 /13/97 9:00 2/19/98 7:04 2/19/98 7:04 

12052 SA1 976238 mod. HASL 300 Uranium-233/234, Activity 0.4 pCi/L 0.2 0.2 Water 11/13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12052 SA1 976238 EPA 901.1 Lead-214, Activity 12.6 pCi/L 5.1 3.4 Water 11/13/97 9:00 3/19/9816:57 3/19/9816:57 

12052 SA1 976238 EPA 901.1 Bismuth-214, Activity 19.3 pCi/L 6.4 3.5 Water 11/13/97 9:00 3/19/9816:57 3/19/9816:57 

12052 SA1 976238 EPA 901.1 Cobalt-57 , Activity ND pCi/L 0.5 Water 11/13/97 9:00 3/19/9816:57 3/19/9816:57 

12052 SA1 976238 EPA 901.1 Cobalt-60, Activity ND pCi/L 2.5 Water 11/13/97 9:00 3/19/98 16:57 3/19/98 16:57 

12052 SA1 976238 EPA 901.1 Cesium-137, Activity ND pCi/L 2 Water 11/13/97 9:00 3/19/98 16:57 3/19/98 16:57 

12052 SA1 976238 EPA 903.0 Radium-223 , Activity 0.4 pCi/L Water 11/13/97 9:00 2/19/98 7:04 2/19/98 7:04 

12052 SA1 976238 mod. HASL 300 Plutonium-239/240 0.1 pCi/L 0.2 0.2 Water 11 /13/97 9:00 2/12/98 8:48 2/12/98 8:48 

12052 SA1 976238 EPA 901 .1 Lead-211 , Activity ND pCi/L 467 Water 11/13/97 9:00 3/19/9816:57 3/19/9816:57 

12052 SA1 976238 EPA 900.0 Gross Alpha, Activity 0.6 pCi/L 1.1 1.7 Water 11/13/97 9:00 1/29/9816:10 1/29/9816:10 

12052 SA1 976238 EPA 900.0 Gross Beta , Activity 9.6 pCi/L 1.7 2.5 Water 11/13/97 9:00 1/29/9816:10 1/29/9816:10 

12053 SA1 976238 EPA 900.0 Gross Alpha , Activity ND pCi/L 0.8 1.4 Water 11/13/97 9:00 1/29/9816:10 1/29/9816:10 
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12053 SA1 976238 EPA 903.0 Radium-226. Activity ND pCilL 0.2 0.5 Water 11 /13/97 9:00 2/19/98 7:04 2119/98 7:04 

12053 SA1 976238 EPA 903.0 Radium-223, Activity ND pCi/L Water 11/13/97 9:00 2/19/98 7:04 2119/98 7:04 

12053 SA1 976238 mod. HASL 300 Plutonium-239I240 0.1 pCi/L 0.1 0.1 Water 11 /13/97 9:00 2/12/98 8:48 2/12/98 8:48 

12053 SA1 976238 mod. HASL 300 Thorium-232. Act ivity ND pCilL 0.1 0.2 Water 11/13/97 9:00 2/12/9811 :17 2/12/98 11 :17 

12053 SA1 976238 EPA 900.0 Gross Beta . Activity 3.1 pCi/L 0.9 1.4 Water 11/13/97 9:00 1/29/9816:10 1/29/9816:10 

12053 SA1 976238 mod. HASL 300 Thorium-230, Activity 0.1 pCi/L 0.2 0.3 Water 11/13/97 9:00 2/12/9811 :17 2/12/9811:17 

12053 SA1 976238 mod. HASL 300 Uranium-238, Activity 0.1 pCi/L 0.1 0.2 Water 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12053 SA1 976238 mod. HASL 300 Thorium-227 01 pCilL 0.1 0.2 Water 11/13197 9:00 2/12/9811 :17 2/12/9811 :17 

12053 SA1 976238 mod . HASL 300 Uranium-235, Activity 0.1 pCi/L 0.1 0.2 Water 11/13/97 9:00 2/6/98 15:39 2/6/981539 

12053 SA1 976238 EPA 901 .1 Bismuth-214, Act ivity 20.2 pCi/L 8.9 3.6 Water 11 /13/97 9:00 3/20/98 8:05 3/20/98 8:05 

12053 SA1 976238 mod. HASL 300 Uranium-233/234, Activity 0.5 pCi/L 0.3 0.3 Water 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12053 SA1 976238 EPA 901 .1 Cobalt-60, Activity ND pCi/L 4.9 Water 11 /13/97 9:00 3/20/98 8:05 3120/98 8:05 

12053 SA1 976238 EPA 901 .1 Cobalt-57 , Activity ND pCilL 0.7 Water 11 /13/97 9:00 3/20/98 8:05 3/20/98 8:05 

12053 SA1 976238 EPA 901 .1 Cesium-137, Activity ND pCi/L 5.9 Water 11 /13/97 9:00 3/20/98 8:05 3/20/98 8:05 

12053 SA1 976238 mod. HASL 300 Promethium 147 57 .2 pCi/L 40.1 65.7 Water 11 /13/97 9:00 4/2/98 23:39 4/2/98 23:39 

12053 SA1 976238 EPA 901 .1 Lead-211 , Activity ND pCi/L 16.1 Water 11 /13/97 9:00 3120/98 8:05 3120/98 8:05 

12053 SA1 976238 EPA 901 .1 Lead-214 , Activity 15.2 pCi/L 6.8 3.2 Water 11 /13/97 9:00 3/20/98 8:05 3/20/98 8:05 

12053 MD 976238 mod. HASL 300 Plutonium-239/240 0.4 RPO 0.4 0.5 Water 2/12/98 8:48 2/12/98 8:48 

12054 SA1 976238 EPA 901 .1 Cobalt-60, Activity ND pCi/L 4 Water 11/13/97 9:00 3/20/98 8:05 3/20/98 8:05 

12054 SA1 976238 EPA 901 .1 Bismuth-214, Activity 14.5 pCi/L 5 2.7 Water 11/13/97 9:00 3/20/98 8:05 3/20/98 8:05 

12054 SA1 976238 EPA 901 .1 Cesium-137, Activity ND pCi/L 6.2 Water 11 /13/97 9:00 3/20/98 8:05 3/20/98 8:05 

12054 SA1 976238 EPA 901 .1 Cobalt-57 , Activity ND pCi/L 0.3 Water 11/13/97 9:00 3/20/98 8:05 3/20/98 8:05 

12054 SA1 976238 EPA 901 .1 Lead-211 , Activity ND pCi/L 196 Water 11 /13/97 9:00 3/20/98 8:05 3/20/98 8:05 

12054 SA1 976238 EPA 901 .1 Lead-214 , Activity 15.5 pCi/L 4.9 2.9 Water 11 /13/97 9:00 3/20/98 8:05 3/20/98 8:05 

12054 SA1 976238 mod. HASL 300 Promethium 147 61 .3 pCi/L 33.7 54.8 Water 11 /13/97 9:00 4/2/98 23:39 4/2/98 23 :39 

12054 SA1 976238 EPA 900.0 Gross Beta, Activity 3.9 pCi/L 0.9 1.4 Water 11/13/97 9:00 1/29/9816:10 1/29/9816:10 

12054 SA1 976238 EPA 903.0 Radium-226, Activity ND pCi/L 0.2 0.5 Water 11 /13/97 9:00 2/19198 7:04 2/19/98 7:04 

12054 SA1 976238 EPA 900.0 Gross Alpha , Activity 0.4 pCi/L 1.1 1.9 Water 11/13/97 9:00 1/29/9816:10 1/29/9816:10 

12054 SA1 976238 EPA 903.0 Radium-223, Activity ND pCi/L Water 11 /13/97 9:00 2/19/98 7 :04 2/19/98 7:04 

12054 SA1 976238 mod. HASL 300 Uranium-233/234, Activity 0.8 pCi/L 0.3 0.2 Water 11/13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12054 SA1 976238 mod. HASL 300 Plutonium-239I240 0.1 pCilL 0.2 0.2 Water 11/13/97 9:00 2/12/98 8:48 2/12/98 8:48 

12054 SA1 976238 mod. HASL 300 Thorium-232, Activity ND pCilL 0.1 0.2 Water 11/13/97 9:00 2/12/9811:17 2/12/9811 :17 

12054 SA1 976238 mod. HASL 300 Thorium-230, Activity 0.4 pCi/L 0.3 0.3 Water 11/13/97 9:00 2/12/9811:17 2/12/9811 :17 

12054 SA1 976238 mod. HASL 300 Thorium-227 ND pCi/L 0.1 0.2 Water 11/13/97 9:00 2/12/9811 :17 2/12/9811 :17 

12054 SA1 976238 mod. HASL 300 Uranium-238, Activity 0.1 pCilL 0.1 0.2 Water 11/13197 9:00 2/6/98 15:39 2/6/98 15:39 

12054 SA1 976238 mod. HASL 300 Uranium-235, Activity 0.1 pCilL 0.1 0.1 Water 11113/97 9:00 2/6/98 15:39 2/6/98 15:39 

12058 MD 976239 EPA 901 .1 Cobalt-60, Activity 0 RPO 6.8 Water 3/24/98 11 :30 3/24198 11 :30 

12058 MD 976239 EPA 901 .1 Cobalt-57, Activity 0 RPO 0.8 Water 3/24/98 11 :30 3/24/98 11 :30 

12058 MD 976239 EPA 901 .1 Bismuth-214, Activity 10.1 RPO 8 3.1 Water 3/24/98 11 :30 3/24/98 11 :30 

12058 MD 976239 EPA 901 .1 Cesium-137. Activity 0 RPO 3.2 Water 3/24/98 11 :30 3/24/98 11 :30 

12058 MD 976239 EPA 901.1 Lead-211 , Activity 0 RPO 35 .9 Water 3/24/98 11 :30 3/24/98 11 :30 

12058 MD 976239 EPA 901 .1 Lead-214, Activity 15.5 RPO 6.9 3.2 Water 3/24/98 11 :30 3/24/98 11 :30 
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12062 MD 976236 mod . HASL 300 Uranium-233/234, Activity 0 RPO 0.4 0.5 Water 2/6/98 15:39 2/6/98 15:39 

12062 MD 976236 mod. HASL 300 Uranium-238, Activity 0.1 RPO 0.4 0.3 Water 2/6/98 15:39 2/6/98 15:39 

12062 MD 976236 mod. HASL 300 Uranium-235, Activity 0.3 RPO 0.1 0.3 Water 2/6/98 15:39 2/6/98 15:39 

12062 MS 976236 mod. HASL 300 Plutonium-239/240 92.7 % REC 1.7 0.5 Water 2/12/98 8:48 2/12/98 8:48 

12201 MS 976216 EPA 903.0 Radium-226, Activity 97.8 % REC 2.3 1.1 Water 2/19/98 7:04 2/19/98 7:04 

12201 MS 976216 EPA 903.0 Radium-223, Activity 97.8 % REC Water 2/19/98 7:04 2/19/98 7:04 

12204 MD 976216 EPA 903.0 Radium-223, Activity 0 RPO Water 2/19/98 7:04 2/19/98 7:04 

12204 MD 976216 EPA 903 .0 Radium-226. Activity 0 RPO 0.4 1.1 Water 2/19/98 7:04 2/19/98 7:04 

12207 MD 976239 mod. HASL 300 Promethium 147 17.1 RPO 40.4 65.7 Water 4/2/98 23:39 4/2/98 23 :39 

12210 MS 976236 mod. HASL 300 Uranium-233/234, Activity 109.7 % REC 3.3 0.4 Water 2/6/98 15:39 2/6/98 15:39 

12210 MS 976236 mod. HASL 300 Uranium-238, Activity 115.4 % REC 3.2 0.4 Water 2/6/98 15:39 2/6/98 15:39 

12211-Associate MS 976291 EPA 900.0 Gross Beta, Activity 98.4 % REC 0.9 0.6 Water 1/29/98 16:10 1/29/98 16:10 

12416 MS 976182 mod. HASL 300 Promethium 147 97.4 % REC 67.2 54.8 Water 4/2/98 23:39 4/2/98 23:39 

EFF2A0126 LCS 976238 EPA 900.0 Gross Alpha , Activity 85.1 % REC 0.5 0.1 Water 1/29/98 16:10 1/29/98 16:10 

GEM031998M LCS 976238 EPA 901 .1 Cobalt-60, Activity 104 % REC 1490 305 Water 3/19/98 16:44 3/19/98 16:44 

GEM031998M LCS 976238 EPA 901 .1 Cesium-137, Activity 103.5 % REC 1210 408 Water 3/19/98 16:44 3/19/98 16:44 

GEM032398M LCS 976238 EPA 901 .1 Cesium-137, Activity 105 % REC 2820 484 Water 3/23/98 7:24 3/23/98 7:24 

GEM032398M LCS 976238 EPA 901 .1 Cobalt-60, Activity 95.7 % REC 1390 383 Water 3/23/98 7:24 3/23/98 7:24 

GMX031998M LCS 976238 EPA 901.1 Cesium-137, Activity 105.5 % REC 1190 330 Water 3/19/98 15:39 3/19/98 15:39 

GMX031998M LCS 976238 EPA 901.1 Cobalt-60, Activity 103.7 % REC 1190 239 Water 3/19/98 15:39 3/19/98 15:39 

GMX032398M LCS 976238 EPA 901.1 Cobalt-60, Activity 105.9 % REC 1530 218 Water 3/23/98 7:10 3/23/98 7:10 

GMX032398M LCS 976238 EPA 901 .1 Cesium-137 , Activity 101.5 % REC 939 283 Water 3/23/98 7: 10 3/23/98 7: 10 

GMX032498M LCS 976238 EPA 901.1 Cobalt-60 , Activity 101 .2 % REC 1320 249 Water 3/24/98 7:04 3/24/98 7:04 

GMX032498M LCS 976238 EPA 901 .1 Cesium-137, Activity 101 % REC 951 245 Water 3/24/98 7:04 3/24/98 7:04 

LCS1A0126 LCS 976238 EPA 900.0 Gross Alpha, Activity 99.2 % REC 0.5 0.1 Water 1/29/98 16:10 1/29/98 16:10 

LCS1B0126 LCS 976238 EPA 900.0 Gross Beta , Activity 97.8 % REC 0.4 0.3 Water 1/29/98 16:10 1/29/98 16:10 

LCS1PU0126 LCS 976238 mod. HASL 300 Plutonium-239/240 93.8 % REC 0.6 0.1 Water 2/12/98 8:48 2/12/98 8:48 

LCS1U0123 LCS 976238 mod. HASL 300 Uranium-233/234, Activity 94.4 % REC 1 0.2 Water 2/6/98 15:39 2/6/98 15:39 

LCS1U0123 LCS 976238 mod. HASL 300 Uranium-238, Activity 98 % REC 1 0.1 Water 2/6/98 15:39 2/6/98 15:39 

LCS2A0126 LCS 976238 EPA 900.0 Gross Alpha, Activity 82 % REC 0.5 0.1 Water 1/29/98 16:10 1/29/98 16:10 

LCS2B0126 LCS 976238 EPA 900.0 Gross Beta , Activity 101.7 % REC 0.4 0.3 Water 1/29/98 16:10 1/29/98 16:10 

LCS2PM0402 LCS 976238 mod. HASL 300 Promethium 147 98.1 % REC 4.8 3.9 Water 4/2/98 23:39 4/2/98 23:39 

LCS2TH0126 LCS 976238 mod. HASL 300 Thorium-232, Activity 95.6 % REC 1.3 0.2 Water 2/12/98 11 : 17 2/12/98 11 : 17 

MB1PU0126 MB 976238 mod. HASL 300 Plutonium-239/240 0.2 pCi/L 0.1 0.1 Water 2/12/98 8:48 2/12/98 8:48 

MB1U0123 MB 976238 mod. HASL 300 Uranium-233/234, Activity 0.2 pCi/L 0.1 0.1 Water 2/6/98 15:39 2/6/98 15:39 

MB1U0123 MB 976238 mod. HASL 300 Uranium-235, Activity ND pCi/L 0.1 0.1 Water 2/6/98 15:39 2/6/98 15:39 

MB1U0123 MB 976238 mod. HASL 300 Uranium-238, Activity ND pCi/L 0.1 0.1 Water 2/6/98 15:39 2/6/98 15:39 

MB2AB0126 MB 976238 EPA 900.0 Gross Beta , Activity 0.4 pCi/L 0.2 0.3 Water 1/29/98 16:10 1/29/98 16:10 

MB2AB0126 MB 976238 EPA 900.0 Gross Alpha , Activity ND pCi/L 0.1 0.1 Water 1/29/98 16:10 1/29/98 16:10 

MB2PM0402 MB 976238 mod. HASL 300 Promethium 147 ND pCi/L 2.3 3.9 Water 4/2/98 23: 39 4/2/98 23:39 

MB2R60218 MB 976238 EPA 903 .0 Radium-226, Activity ND pCi/L 0.1 0.3 Water 2/19/98 7:04 2/19/98 7:04 

MB2R60218 MB 976238 EPA 903.0 Radium-223, Activity ND pCi/L Water 2/19/98 7:04 2/19/98 7:04 
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MB2TH0126 MB 976238 mod. HASL 300 Thorium-227 ND pCi/L 0.1 0.2 Water 2/12/9811 :17 2/12/98 11 :17 
MB2TH0126 MB 976238 mod. HASL 300 Thorium-230, Activity 0.4 pCi/L 0.3 0.2 Water 2/12/98 11 :17 2/12/98 11 :17 
MB2TH0126 MB 976238 mod. HASL 300 Thorium-232, Activity ND pCi/L 0.1 0.2 Water 2/12/9811 :17 2/12/98 11:17 
ST1R60218 LCS 976238 EPA 903.0 Radium-223, Activity 75 .2 % REC Water 2/19/98 7:04 2/19/98 7:04 
ST1R60218 LCS 976238 EPA 903 .0 Radium-226 , Activity 75 .2 % REC 0.5 0.3 Water 2/19/98 7:04 2/19/98 7:04 
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ENVIRONMENTAL TESTING SERVICES 

Sample Delivery Group Narrative 

April 24, 1998 

Customer: Parsons Engineering Science, Inc. 
Project: SEAD-12 
Core Laboratories - Casper Job Number: 976239 

The following information is pertinent to the interpretation of the data. 

On November 13 , 1997, Core Laboratories - Casper received five water samples in good 
condition. 

The MS for the analytical batch for the Ra-226 had low recovery at 41 %. The batch was 
successfully reanalyzed . The MB for Th-230 was slightly elevated at 0.4 pCi/L. 

The positive results that are reported for the gamma emitters have calculated MDAs based 
on the most abundant line of the gamma emitter in question. The activity and the error are 
calculated by the software for the positive results . 

If you have any questions concerning this data, please call Ronni Mull at (307) 235-5741. 

~~ 
QA/QC Coordinator 

Core Laboratories, Inc. 

Rondalynn Mull 
Radiochemistry Supervisor 

420 West First Street. Casper. Wyoming 8260 1. (307) 235-574 1. (800) 666-0306. Fax (307) 266- 1676 



Company .. : Parsons ........ Project . . : 

Report To: Mike Duchesneau Bill To .. : 

101 Huntington Ave : Address .. : 

Boston MA, 02199 

SEAD - 12 

Mike Duchesneau 

101 Huntington Ave. 

Boston MA 02199 

Rf 
Gn Wl~ I c O'.l 

tr:! 

# ABC - 01 2 105 

Page 1 Of 5 

File = 11119702 . bar 

LAB JOB NUMBER 

Phone /Fax: 617-859-2492 617 - 859 - 2043 I Phone /Fax: 617 - 859-2492 617-8 5 9 - 2043 
I q7&J2>, 

ABSlll / 11 / 97 11215 111111111111 1111111111 1111111111111 12 2 0 7.,,. RN222 OVER- FOR-PARAM - KEY 
1 0209 

ABSlll / 11 / 971121 5 111111111111 1111 111111 111111111 1111 
10208 

112207- IRN222 IOVER - FOR - PARAM-KEY 
--

ABS l ll / 11 / 9711215 111111111111 1111111111 1111111111111 
10207 

112207 ..- IRN222 IOVER - FOR-PARAM-KEY 
--

ABSlll / 11 / 97 11215 111111111111 1111111111 1111 111111111 
10206 

112207 - IH3 IOVER - FOR - PARAM-KEY 
--

ABSlll/11 / 9711215 111111111111 1111111111 1111111111111 
1 0205 

112207 - ILIQUID - 1 IOVER - FOR - PARAM-KEY 
--

ABSlll / 11 / 9711215 111111111111 1111111111 1111111111111 
10204 

I 12207 / ILIQUID - 2B IOVER - FOR - PARAM-KEY 
--

BJPlll / 11 / 9710950 111111111111 11111 111111111111111111 1120 5 5 ... ILIQUID-1 IOVER - FOR-PARAM - KEY 
1 0036 

--
BJPlll/11 / 9710950 

SHIPMENT METHOD: Fe .l f ¥-

111111111111 11111 111111111111111111 I 12055 / ILIQUID-2B IOVER - FOR - PARAM - KEY 
10035 

IAIRBILL NO . : lii_QJ ft J 2.- 9 8 / 5"° 2.,1-
REQUIRED TURNAROUND:** [ ] SAME DAY [ ] 24 HOURS [ ] 48 HOURS [ ] 72 HOURS [ ] 5 DAYS [ ] 10 DAYS l>q; ROUT INE [ ] _____ ** RUSH WORK MAY REQUIRE SURCHARGE 
fMH~®;M)m::!t;(::;:::::;;;;;;;;; ;;;;;;;;;;;;;;;;;;;;;· ;,,;;.;:: ; ; ; ;;:::;:;::;:;;:;] Date lm#:miW!M~!~B !rF:;;;;;;;:;;;:;;; ;:;:;:::::::::::::::::; ;;;:;;;;;:;;:;;:::;;;;;;;;;;: ......... :J Date l@.M®\t:M@g::;$t,;i: ::::: ·•·•·•·•·•·•·•·· : :::::;:::::=:-:::::::::: :::::::::: :::::::::::::::::::: :: :::::: 1 Date 
Signature: . . 

G ' C vv~ .. Jt\,111,- 1i/1i/r1 Signature : Signature: 

Printed Name/Company: I Time 
p. C\A. I\,~~ lV\ I p MS (M~ 'l 'S I ?!!:E... 

Printed Name/Company: Time Printed Name /Company: Time 

Date ~~$~¥@trnwn J\: .. · )]'])] Date @~~~wm ~:i::t:;;;;:;;i;:;;:;:;i;::::;;i;;:;;;; ;::tit:::t:::::iiiii>:: ::::::::::;:::::::::::J Dat e 
Signature: .fl 

"'Yl1 Cl/ .J.-Q_ ),. uAA -:_ S11vi.i-J.k 
Printed Name/Cbmpaliy ~ 

l't7 r✓ rl.-s I c.-12/Z.~ LA-8~ 
[ ) Ananeim, CA (714 ) 937 - 1 094 [ ] Aurora , CO (303) 751 - 178 0 
~ Casper , WY (307) 235 - 5741 

Signature : 
/1-J.]_-'17 
Time !Printed Name /Company : 
09 00 

[ ] Corpus Christi, TX (512) 289-2673 
[ J Edison, NJ (908) 225-67 00 [ ] Houston, TX (Env) (713) 690 - 4444 

Signature: 

Time Printed Name /Company: Time 

[ J Houston , TX (Pet ) (713) 943 - 97 76 [ ] Indianapolis, IN (3 17 ) 875 -5 894 [ ] Lake Charles, LA (318) 583 - 4926 

[ J Long Beach, CA (3 10 ) 595-84 01 [] Tampa, FL (8 13) 884 - 8268 [ ] Valparaiso, IN (219 ) 464-2389 



Company .. : Parsons Project .. : 

Report To : Mike Duchesneau Bill To . . : 

101 Huntington Ave. Address .. : 

Boston MA, 02199 

Phone / Fa x = 61 7 - 8 5 9 - 2 4 9 2 61 7 - 8 5 9 - 2 0 4 3 Phone / Fa x: 

SEAD-12 

Mike Duchesneau 

101 Huntington Ave. 

Boston MA 02199 

617 - 859 - 2492 617 - 859-2043 

# ABC-012106 

Page 2 Of 5 

File = 11119 70 2. b ar 

LAB JOB NUMBER 

I q7~ d-- 3°/ 

BJP 11 / 11 / 97 0950 111111111111 11111111111111111111111 12055- H3 OVER - FOR - PARAM-KEY 
10034 

BJPlll / 11 / 9710950 111111111111 11111 111111111111111111 
1 0 033 

I 12055 -- IRN222 IOVER - FOR - PARAM-KEY 
--

BJPlll / 11 / 97 10950 111111111111 11111 111111111111111111 
1 003 2 

112055--- IRN222 IOVER-FOR-PARAM-KEY 
--

BJP l ll / 11 / 9710950 111111111111 11111 111111111111111111 I 12055,.,,,, IRN222 IOVER-FOR-PARAM-KEY 
10031 

--
EAF l ll / 11 / 9711005 111111111111 11111 111111111111111111 112056,,,.... ILIQUID-1 IOVER-FOR-PARAM-KEY 

10029 
--

EAFlll / 11 / 9711005 111111111111 11111 111111111111111111 112056--- jLIQUID-2B IOVER-FOR-PARAM-KEY 
1 00 28 

--
EAFlll / 11 / 97 11005 111111111111 11111 111111111111111111 112056 -- IH3 IOVER-FOR-PARAM-KEY 

1 002 7 
--

EAF l ll / 11 / 9711005 111111111111 11111 111111111111111111 I 12056 / IRN222 IOVER-FOR - PARAM-KEY 
10026 

SHIPMENT METHOD : F-e-&.. 't. )( I AIRB I LL NO. : 9 0 I f f 2. 9 8 I £ 2.,-4 
REQUI RED TURNAROUND:** [] SAME DAY [ ) 24 HOURS [) 48 HOURS [) 72 HOURS ROUTINE [] ** RUSH WORK MAY REQUIRE SURCHARGE 

[i:{Etfil®fafilwj\,'fl ) : Date :Rttim&ifrsiisii:'~'id(?' :•:: •:•:•:•:•::,:,:,:,:,:,: Rit'mciu'fsil~o: at:~:=::::::::::::?:???:?:??:?:?:?:':':?:?????'=:=/ . ·, Date 

Signatur e: 

Q, ~fvi:-
Print e d Name / Company : 

o. C1--.A.N1~ /PM-$uYl.5 £5 

Signat u re : _f) , 

2170_1) ,/ii , ,1'\0)~ - '),1'M ,i£, 
Print e d Nai / Company:' 2:> 

111@/.-5,oRe Ll4-!?S 
[] Aitaheim, CA (714) 937 - 1094 
[ j Aurora, CO (303) 751 - 1780 
['f' Ca s per, WY (307) 235 - 5741 

II /12/4
7 

Signature : 

Time !Printed Name / Company : 

I J.:!._ 
Date 

Signature: 

U-I3-'11 
Time Printed Name / Company: 

o_qo rJ 
[ ] Corpus Christi, TX (512 ) 2 89 -2 6 73 
[ J Ed i s on, NJ (908) 225- 6 700 
[ ] Hou ston, TX (Env) (713 ) 690 - 4444 

Signat ure: 

Time Pr i n ted Name / Company: Time 

Date Date 

Signature : 

Time Printe d Name / Company: Time 

[ ] Houston , TX (Pet) (713 ) 943 - 97 76 
[ J Indianapolis , IN (317) 875 -5894 
[ Lake Charles, LA (318) 583-4926 

[ J Long Beach, CA (310 ) 595 - 8401 
[ J Tampa , FL (813 ) 884 - 8268 
[ J Valparaiso, IN (219 ) 464-2389 



# ABC-012107 
Company . . : Parsons Pro ject .. : SEAD-12 Page 3 Of 5 

Report To: Mike Duchesneau Bill To . . : 

101 Huntington Ave. Address .. : 

Boston MA, 02199 

Mike Duchesneau 

101 Huntington Ave. 

Boston MA 02199 

File= 111197 02.bar 

LAB JOB NUMBER 

Phone / Fax' 61 7 - 8 5 9 - 2 4 9 2 61 7 - 8 5 9 - 2 0 4 3 I Phone /Fax : 61 7 - 8 5 9 - 2 4 9 2 61 7 - 8 5 9 - 2 0 4 3 
1 q.10a 3 '7 

111111111111 11111 111111111111111111 
1 002 5 

EAFlll / 11 / 9711005 12056.,..... RN222 OVER-FOR-PARAM-KEY 

EAFlll / 11 / 9711005 111111111111 11111 111111111111111111 112056,,,, IRN222 IOVER-FOR-PARAM-KEY 
1 0024 

--
ABS l ll / 11 / 9711000 111111111111 11111 111111111111111111 

10022 
112057- ILIQUID-1 IOVER-FOR-PARAM-KEY 

--
KKS l ll / 11 / 9711000 111111111111 11111 111111111111111111 

1 0021 
I 1205, ILIQUID-2B IOVER-FOR-PARAM-KEY 

--
KKS l ll / 11 / 9711000 111111111111 11111 111111111111111111 112057- IH3 IOVER-FOR-PARAM-KEY 

1 0020 
--

KKS l ll / 11 / 9711000 111111111111 11111 111111111111111111 112057- IRN222 IOVER-FOR-PARAM-KEY 
1 0019 

--
KKSlll / 11 / 9711000 111111111111 11111 111111111111111111 112057_ IRN222 IOVER-FOR-PARAM - KEY 

1 0018 
--

KKSlll / 11 / 9711000 

SHIPMENT METHOD: Fe~ fi_ . 

111111111111 11111 111111111111111111 112057 / IRN222 IOVER-FOR - PARAM-KEY 
100 17 

IAIRBI LL_ ~ 6 O_I _C)_g-).. 5 -8 I 'i 2-4 
REQUIRED TURNAROUND:** [ ] SAME DAY [ ] 24 HOURS [ ] 48 HOURS ===== SURCHARGE 

[Mfiij@:~ij@P:rnXi! ,:::::,:::,.,:,:,:,::;:::,:,/):,,,,:;:=::::::i:2:/:,:,,:/::::::'::'iiliili: Da/ t _e ~MnWMij~MMifiL:::::·:·,: : ..... ,,;,.-..:,,"'=·· . \ :,:;;-:rn:-:u-m:.,-::: Date 

1
1 '½) Signature: Sig/ru~tfvh Signature: 

Printed Name / Company: 

0 , c~ I<- ~ i l ;,.. / p M, J VV\ r £ s Time 

1~.t!.--
Printed Name / Company: Time Printed Name / Company: Time 

1~~9.~M:!¥T:f:\i!]]]@]i{]jf)]ii]:J'}'i)}]}f)}Jj]\) Date :¥.@@~¥~)\f /ilt@i]iJi i}]')'i{}(']/ ]i:@i Date l@s~n►:~: Date 

Signature: ~ 

11 la llLlt,,aiJ,Q, - '-~ 
Printed Name / Compahy ~ 

1t1 r--4-t;, I co e e_c,,_.i__B_5_ 
[ J Anahe i m, CA (7 14) 937 - 1 094 
l) Aurora , CO (303 ) 751-1780 L-" Casper, WY (307) 235-5741 

Signature: 

i l-1 '?- '17 
Time Printed Name / Company: 

0000 
[ ] Corpus Christi, TX (512) 289 - 2673 
[ ] Edison, NJ (908) 225 - 6700 
[] Houston , TX (Env) (7 13 ) 690 - 4444 

Signatur e: 

Time Printed Name / Company: Time 

[ J Houston, TX (Pet ) (713) 943 - 9776 
[ ] Indianapolis, IN (31 7) 875 - 5894 
[ ] Lake Charles, LA (318) 583-4926 

[ J Long Beach, CA (310) 595-8401 
[ J Tampa, FL (813) 884 - 8268 
[ l Valpa raiso, IN (219) 464 - 2389 



Company . . : Parsons Project . . : 

b~rtTo' Mike Duchesneau Bill To .. : 

101 Huntington Ave. Address . . : 

Boston MA, 02199 

SEAD-12 

Mike Duchesneau 

101 Huntington Ave. 

Boston MA 02199 

# ABC - 012108 

Page 4 Of 5 

File = 11119702.bar 

LAB JOB NUMBER 

Phone / Fax: 617-859-2492 617-859 - 2043 I Phone / Fax: 617-859-2492 617-859-2043 
[ Gf7(,,~')9 

111111111111 11111 111111111111111111 
10015 

KKSlll/11/9711055 12058 - LIQUID - 1 OVER - FOR-PARAM- KEY 

KKSl11/11/97l1055I 111111111111 11111 111111111111111111 112058 -
10014 

LIQUID-2B IOVER - FOR - PARAM-KEY 

KKSl11/11/97l1055I 111111111111 11111 111111111111111111 112058--
10013 

H3 IOVER-FOR-PARAM - KEY 

KKSl11/11/97l1055I 111111111111 11111 111111111111111111 112058.....-· 
1 0012 

RN222 IOVER - FOR-PARAM-KEY 

KKSl11/11/97j1055I 111111111111 11111 111111111111111111 112058-
1 0011 

RN222 IOVER-FOR-PARAM - KEY 

KKSl11 / ll / 97l1055I 111111111111 11111 111111111111111111 112058,.. 
1 00 1 0 

RN222 IOVER-FOR-PARAM - KEY 

BJPl11 / 11 / 97j1015j 111111111111 11111 111111111111111111 112455 / 
10030 

SED-lB IOVER-FOR-PARAM-KEY 

EAFlll/11/97110151 111111111111 11111 111111111111111111 I 12456.,,, 
10023 

SHIPMENT METHOD: r--<L f.-)£ 

SED - lB IOVER - FOR - PARAM-KEY 

IAIRBILL NO., 0QJ_ c, 5' 2 () _6_1_____5_ <-1 
REQUIRED TURNAROUND :** [] SAME DAY [] 24 HOURS [] 48 HOURS [] 72 HOURS [] 5 DAYS [] 10 DAYS [] ROUTINE [] _ ____ ** RUSH WORK MAY REQUIRE SURCHARGE 

Signatu0 ,_ Crvto.A:iv'V'-- 11/11,/
9 7 

Signature: Signature: 

Print;~ :e~Ci;~a;y: If h s ~5 £5 I Tr? n !Printed Name / Company: 
Time Printed Name/Company: Time 

[$0._ ... , ... :':,;00.·;•.0;.<•· ,.;• . . ,:. ·::·1 '"" :R@ifu:tW~~~~'f.>: :::::::::::::::::::: :::::::::::::::>,:.:.:.:.:.:.:::::::.:::.:::,::::::::::::.::: ::::-:.: 1 Date @t~;J~!@P:}}J}J)Jd]}]}]}'}]}J}]}'}'='}]}}})j?jjif Date 

Signature: _j) Jsignature: 

1{) OAUL ::;._ rr()J). - . 5d)id};, //-/ "? -'l7 
Printed Name / Co';pa~ I Time I Printed Name / Company: 

11 t=:i:5 fr., n R. fF L,~ R S 0100 
Aurora, CO (303) 751-178 0 [ l Edison, NJ (908) 225 - 6700 ll Anq6eim~ CA (714) 937- 1 094. [ ] Corpus Christi, TX (512 ) 289-2673 

Casper , WY (307) 235 -5 74 1 [] Houston, TX (Env ) (713) 690 - 4444 

Signature: 

Time Printed Name / Company: Time 

[ l Houston, TX (Pet) (7 13 ) 943 -977 6 
[ Indianapolis, I N (3 17) 875 -5 894 
[ ] Lake Charles , LA (3 18) 583 - 4926 

[ ] Long Beach, CA (31 0) 595-- 8401 
[ l Tampa, FL (8 13 ) 884-8268 
[ l Valparais o, I N (219) 464-2389 



976239 

PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 

SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX RCVD DA TE DA TE DATE 

12047 MS 976233 mod. HASL 300 Thorium-232 , Activity 118 % REC 4.5 0.6 Water 2/12/98 11 :17 2/12/9811 :17 

12050 MD 976233 mod. HASL 300 Thorium-230, Activity 0.4 RPD 0.5 0.4 Water 2/12/9811:17 2/12/9811 :17 

12050 MD 976233 mod. HASL 300 Thorium-227 0.3 RPD 0.4 0.6 Water 2/12/98 11 : 17 2/12/9811:17 

12050 MD 976233 mod. HASL 300 Thorium-232 , Activity 0 RPD 0.1 0.4 Water 2/12/9811 :17 2/12/98 11 : 17 

12053 MD 976238 mod. HASL 300 Plutonium-239/240 0.4 RPD 0.4 0.5 Water 2/12/98 8:48 2/12/98 8:48 

12053 MD 976232 CA-GLR-R510 Radon 222 , Activity 5.9 RPD 37.5 61.4 Water 11/14/97 5:05 11/14/97 5:05 

12055 SA1 976239 mod. HASL 300 Uranium-235, Activity ND pCi/L 0.1 0.2 Water 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12055 SA1 976239 mod. HASL 300 Uranium-238, Activity 0.1 pCi/L 0.2 0.2 Water 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12055 SA1 976239 mod. HASL 300 Thorium-227 0.1 pCi/L 0.1 0.2 Water 11/13/979:00 2/12/9811 :17 2/12/98 11 :17 

12055 SA1 976239 EPA 900.0 Gross Alpha , Activity ND pCi/L 1.4 2.5 Water 11 /13/97 9:00 2/3/98 14:49 2/3/98 14:49 

12055 SA1 976239 EPA 900.0 Gross Beta, Activity ND pCi/L 1.3 2.5 Water 11/13/97 9:00 2/3/98 14:49 2/3/98 14:49 

12055 SA1 976239 mod. HASL 300 Uranium-233/234, Activity 0.3 pCi/L 0.2 0.2 Water 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12055 SA1 976239 EPA 903.0 Radium-226 , Activity ND pCi/L 0.2 0.5 Water 11/13/97 9:00 2/19/98 7:04 2/19/98 7:04 

12055 SA1 976239 mod. HASL 300 Plutonium-239/240 0.2 pCi/L 0.1 0.2 Water 11 /13/97 9:00 2/12/98 8:48 2/12/98 8:48 

12055 SA1 976239 EPA 903 .0 Radium-223 , Activity ND pCi/L Water 11 /13/97 9:00 2/19/98 7:04 2/19/98 7:04 

12055 SA1 976239 CA-GLR-R510 Radon 222 , Activity 66.9 pCi/L 33.1 53.6 Water 11/13/97 9:00 11/14/97 7:06 11/14/97 7:06 

12055 SA1 976239 mod. HASL 300 Thorium-230, Activity 0.2 pCi/L 0.2 0.3 Water 11 /13/97 9:00 2/12/98 11 : 17 2/12/98 11 :17 

12055 SA1 976239 CA-GLR-17.0 Tritium, Activity 113 pCi/L 176 292 Water 11 /13/97 9:00 12/2/9718:19 12/2/97 18:19 

12055 SA1 976239 mod. HASL 300 Thorium-232 , Activity ND pCi/L 0.1 0.2 Water 11 /13/97 9:00 2/12/9811 :17 2/12/98 11 :17 

12055 SA1 976239 EPA 901 .1 Lead-214, Activity ND pCi/L 32.6 Water 11 /13/97 9:00 3/23/98 11 :14 3/23/98 11 :14 

12055 SA1 976239 EPA 901 .1 Lead-211 , Activity 464 pCi/L 220 25.9 Water 11/13/97 9:00 3/23/98 11 :14 3/23/98 11 :14 

12055 SA1 976239 mod. HASL 300 Promethium 147 63 .9 pCi/L 40.2 65.7 Water 11 /13/97 9:00 4/2/98 23:39 4/2/98 23:39 

12055 SA1 976239 EPA 901 .1 Cesium-137, Activity ND pCi/L 0.7 Water 11 /13/97 9:00 3/23/98 11 :14 3/23/98 11 :14 

12055 SA1 976239 EPA 901 .1 Cobalt-60, Activity ND pCi/L 0.5 Water 11 /13/97 9:00 3/23/98 11 :14 3/23/98 11 :14 

12055 SA1 976239 EPA 901 .1 Bismuth-214, Activity 21.9 pCi/L 6 3.3 Water 11 /13/97 9:00 3/23/9811:14 3/23/98 11 :14 

12055 SA1 976239 EPA 901.1 Cobalt-57, Activity ND pCi/L 1 Water 11 /13/97 9:00 3/23/9811:14 3/23/98 11 :14 

12056 SA1 976239 CA-GLR-17.0 Tritium, Activity ND pCi/L 167 286 Water 11 /13/97 9:00 12/2/97 18:19 12/2/97 18:19 

12056 SA1 976239 mod. HASL 300 Plutonium-239/240 ND pCi/L 0.1 0.2 Water 11 /13/97 9:00 2/12/98 8:48 2/12/98 8:48 

12056 SA1 976239 EPA 903.0 Radium-226 , Activity ND pCi/L 0.2 0.5 Water 11/13/979:00 2/19/98 7:04 2/19/98 7:04 

12056 SA1 976239 mod. HASL 300 Thorium-230, Activity 0.4 pCi/L 0.3 0.3 Water 11 /13/97 9:00 2/12/98 11 :17 2/12/9811 :17 

12056 SA1 976239 EPA 900.0 Gross Alpha , Activity ND pCi/L 1.4 2.5 Water 11 /13/97 9:00 2/3/98 14:49 2/3/98 14:49 

12056 SA1 976239 EPA 900.0 Gross Beta , Activity ND pCi/L 1.5 2.9 Water 11 /13/97 9:00 2/3/98 14:49 2/3/98 14:49 

12056 SA1 976239 mod. HASL 300 Thorium-232 , Activity ND pCi/L 0.1 0.3 Water 11 /13/97 9:00 2/12/98 11 :17 2/12/98 11 : 17 

12056 SA1 976239 EPA 903.0 Radium-223, Activity ND pCi/L Water 11 /13/97 9:00 2/19/98 7:04 2/19/98 7:04 

12056 SA1 976239 CA-GLR-R510 Radon 222, Activity 54 .8 pCi/L 33.1 53.9 Water 11/13/97 9:00 11 /14/97 8:07 11/14/97 8:07 

12056 SA1 976239 mod. HASL 300 Uranium-238, Activity 0.2 pCi/L 0.2 0.1 Water 11/13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12056 SA1 976239 mod. HASL 300 Uranium-235, Activity 0.1 pCi/L 0.1 0.2 Water 11/13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12056 SA1 976239 mod. HASL 300 Uranium-233/234, Activity 0.6 pCi/L 0.3 0.2 Water 11/13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12056 SA1 976239 mod. HASL 300 Promethium 147 70.6 pCi/L 33 .8 54.8 Water 11 /13/97 9:00 4/2/98 23:39 4/2/98 23:39 

12056 SA1 976239 EPA 901 .1 Bismuth-214, Activity 16.1 pCi/L 4.3 2.4 Water 11 /13/97 9:00 3/23/98 14:17 3/23/9814:17 

12056 SA1 976239 EPA 901 .1 Cobalt-57 , Activity ND pCi/L 1.4 Water 11 /13/97 9:00 3/23/98 14:17 3/23/98 14: 17 

12056 SA1 976239 EPA 901 .1 Cobalt-60, Activity ND pCi/L 0.5 Water 11/13/97 9:00 3/23/98 14:17 3/23/98 14:17 

12056 SA1 976239 EPA 901 .1 Cesium-137, Activity ND pCi/L 1.5 Water 11 /13/97 9:00 3/23/98 14:17 3/23/98 14:17 
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976239 

PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 

SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX RCVD DATE DATE DATE 

12056 SA1 976239 mod. HASL 300 Thorium-227 ND pCi/L 0.1 0.2 Water 11 /13/97 9:00 2/12/9811 :17 2/12/98 11 : 17 

12056 SA1 976239 EPA 901 .1 Lead-214, Activity ND pCi/L 17.7 Water 11 /13/97 9:00 3/23/98 14:17 3/23/98 14:17 

12056 SA1 976239 EPA 901 .1 Lead-211 , Activity ND pCi/L 279 Water 11 /13/97 9:00 3/23/98 14:17 3/23/98 14:17 

12056 MS 976239 EPA 900.0 Gross Alpha , Activity 91 .1 % REC 5.5 2.3 Water 2/3/98 14 :49 2/3/98 14:49 

12057 SA1 976239 EPA 903 .0 Radium-223, Activity ND pCi/L Water 11 /13/97 9:00 2/19/98 7:04 2/19/98 7:04 

12057 SA1 976239 EPA 900.0 Gross Alpha , Activity ND pCi/L 1.5 2.7 Water 11 /13/97 9:00 2/3/98 14:49 2/3/98 14:49 

12057 SA1 976239 CA-GLR-R510 Radon 222 , Activity 57.5 pCi/L 33.4 54 .4 Water 11/13/97 9:00 11/14/97 9:07 11 /14/979:07 

12057 SA1 976239 EPA 900.0 Gross Beta , Activity ND pCi/L 1.3 2.5 Water 11 /13/97 9:00 2/3/98 14:49 2/3/98 14:49 

12057 SA1 976239 CA-GLR-1 7.0 Tritium , Activity 153 pCi/L 177 290 Water 11 /13/97 9:00 12/2/97 18:19 12/2/97 18: 19 

12057 SA1 976239 EPA 903.0 Radium-226, Activity ND pCi/L 0.2 0.5 Water 11 /13/97 9:00 2/19/98 7:04 2/19/98 7:04 

12057 SA1 976239 mod. HASL 300 Thorium-232, Activity ND pCi/L 0.1 0.2 Water 11/13/97 9:00 2/12/9811 :17 2/12/9811 :17 

12057 SA1 976239 mod. HASL 300 Thorium-230 , Activity 0.3 pCi/L 0.2 0.2 Water 11 /13/97 9:00 2/12/9811 :17 2/12/98 11 : 17 

12057 SA1 976239 mod. HASL 300 Thorium-227 ND pCi/L 0.1 0.3 Water 11 /13/97 9:00 2/12/98 11 :17 2/12/9811 :17 

12057 SA1 976239 EPA 901 .1 Cobalt-60, Activity ND pCi/L 2.8 Water 11 /13/97 9:00 3/23/98 15:46 3/23/98 15:46 

12057 SA1 976239 EPA 901 .1 Cesium-137, Activity ND pCi/L 3 Water 11 /13/97 9:00 3/23/98 15:46 3/23/98 15 :46 

12057 SA1 976239 EPA 901 .1 Lead-211 , Activity ND pCi/L 9.3 Water 11 /13/97 9:00 3/23/98 15:46 3/23/98 15:46 

12057 SA1 976239 mod. HASL 300 Uranium-238, Act ivity 0.4 pCi/L 0.2 0.2 Water 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12057 SA1 976239 mod. HASL 300 Uranium-235 , Activity 0.1 pCi/L 0.1 0.1 Water 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12057 SA1 976239 mod. HASL 300 Plutonium-239/240 ND pCi/L 0.1 0.2 Water 11 /13/97 9:00 2/12/98 8:48 2/12/98 8:48 

12057 SA1 976239 mod. HASL 300 Uranium-233/234, Activity 0.4 pCi/L 0.2 0.2 Water 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12057 SA1 976239 EPA 901 .1 Lead-214 , Activity 11 .3 pCi/L 3.4 2.1 Water 11 /13/97 9:00 3/23/98 15:46 3/23/98 15:46 

12057 SA1 976239 mod. HASL 300 Promethium 147 55 .1 pCi/L 33.6 54.8 Water 11 /13/97 9:00 4/2/98 23:39 4/2/98 23:39 

12057 SA1 976239 EPA 901 .1 Bismuth-214, Activity 10.4 pCi/L 3.4 1.7 Water 11 /13/97 9:00 3/23/98 15:46 3/23/98 15:46 

12057 SA1 976239 EPA 901 .1 Cobalt-57, Activity ND pCi/L 0.7 Water 11 /13/97 9:00 3/23/98 15:46 3/23/98 15:46 

12058 SA1 976239 EPA 900.0 Gross Beta , Activity ND pCi/L 1.2 2.2 Water 11 /13/97 9:00 2/3/98 14:49 2/3/98 14 :4 9 

12058 SA1 976239 EPA 900.0 Gross Alpha, Activity ND pCi/L 1.5 2.5 Water 11 /13/97 9:00 2/3/98 14:49 2/3/98 14:49 

12058 SA1 976239 EPA 903.0 Radium-223, Activity ND pCi/L Water 11 /13/97 9:00 2/19/98 7:04 2/19/98 7: 04 

12058 SA1 976239 CA-GLR-R510 Radon 222, Activity 82 .3 pCi/L 33 .9 54.4 Water 11/13/97 9:00 11/14/97 10:08 11/14/97 10:08 

12058 SA1 976239 CA-GLR-17.0 Tritium, Activity 58.6 pCi/L 173 290 Water 11/13/97 9:00 12/2/97 18:19 12/2/97 18:19 

12058 SA1 976239 mod. HASL 300 Plutonium-239/240 0.3 pCi/L 0.2 0.2 Water 11 /13/97 9:00 2/12/98 8:48 2/12/98 8:48 

12058 SA1 976239 mod. HASL 300 Thorium-232 , Activity ND pCi/L 0.1 0.2 Water 11 /13/97 9:00 2/12/9811 :17 2/12/98 11 : 17 

12058 SA1 976239 mod. HASL 300 Thorium-230, Activity 0.2 pCi/L 0.2 0.2 Water 11 /13/97 9:00 2/12/98 11 : 17 2/12/9811 :17 

12058 SA1 976239 mod. HASL 300 Thorium-227 ND pCi/L 0.1 0.2 Water 11 /13/97 9:00 2/12/9811 :17 2/12/98 11 : 17 

12058 SA1 976239 mod. HASL 300 Uranium-238, Acti vity 0.2 pCi/L 0.1 0.1 Water 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12058 SA1 976239 EPA 903.0 Radium-226, Activity ND pCi/L 0.2 0.5 Water 11 /13/97 9:00 2/19/98 7:04 2/19/98 7:04 

12058 SA1 976239 mod. HASL 300 Uranium-235, Activity 0.1 pCi/L 0.1 0.1 Water 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12058 SA1 976239 EPA 901 .1 Lead-214, Activity 14.9 pCi/L 4.6 3.2 Water 11 /13/97 9:00 3/24/98 7:17 3/24/98 7: 17 

12058 SA1 976239 mod. HASL 300 Uranium-233/234 , Activity 0.5 pCi/L 0.3 0.2 Water 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12058 SA1 976239 mod. HASL 300 Promethium 147 49.1 pCi/L 40 65.7 Water 11/13/97 9:00 4/2/98 23 :39 4/2/98 23:39 

12058 SA1 976239 EPA 901.1 Bismuth-214, Activity 17.9 pCi/L 7.2 3.3 Water 11/13/97 9:00 3/24/98 7:17 3/24/98 7: 17 

12058 SA1 976239 EPA 901 .1 Cobalt-57, Activity ND pCi/L 0.8 Water 11 /13/97 9:00 3/24/98 7:17 3/24/98 7:17 

12058 SA1 976239 EPA 901.1 Cobalt-60, Activity ND pCi/L 8 Water 11 /13/97 9:00 3/24/98 7:17 3/24/98 7:1 7 

12058 SA1 976239 EPA 901 .1 Cesium-137, Activity ND pCi/L 1.9 Water 11 /13/97 9:00 3/24/98 7:17 3/24/98 7:17 
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976239 

PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 

SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX RCVD DATE DATE DATE 

12058 SA1 976239 EPA 901 .1 Lead-211 , Activity ND pCi/L 269 Water 1) /13/97 9:00 3/24/98 7:17 3/24/98 7:17 

12058 MD 976239 EPA 901 .1 Cobalt-60, Activity 0 RPO 6.8 Water 3/24/98 11 :30 3/24/98 11 :30 

12058 MD 976239 EPA 901 .1 Cobalt-57, Activity 0 RPO 0.8 Water 3/24/98 11 :30 3/24/98 11 :30 

12058 MD 976239 EPA 901 .1 Bismuth-214, Activity 10.1 RPO 8 3.1 Water 3/24/98 11 :30 3/24/98 11 :30 

12058 MD 976239 EPA 901 .1 Cesium-137, Activi ty 0 RPO 3.2 Water 3/24/98 11 :30 3/24/98 11 :30 

12058 MD 976239 EPA 901 .1 Lead-211 , Activity 0 RPO 35 .9 Water 3/24/98 11 :30 3/24/98 11 :30 

12058 MD 976239 EPA 901 .1 Lead-214, Activity 15.5 RPO 6.9 3.2 Water 3/24/98 11 :30 3/24/98 11 :30 

12062 MD 976236 mod. HASL 300 Uranium-238, Activity 0.1 RPO 0.4 0.3 Water 2/6/98 15:39 2/6/98 15:39 

12062 MD 976236 mod. HASL 300 Uranium-235, Activity 0.3 RPO 0.1 0.3 Water 2/6/98 15:39 2/6/98 15:39 

12062 MD 976236 mod. HASL 300 Uranium-233/234, Activity 0 RPO 0.4 0.5 Water 2/6/98 15:39 2/6/98 15:39 

12062 MD 976236 CA-GLR-17.0 Tritium, Activity 13.5 RPO 168 281 Water 12/2/97 18:19 12/2/97 18:19 

12062 MS 976236 mod. HASL 300 Plutonium-239/240 92 .7 % REC 1.7 0.5 Water 2/12/98 8:48 2/12/98 8:48 

12201 MS 976216 EPA 903 .0 Radium-226, Activi ty 97 .8 % REC 2.3 1.1 Water 2/19/98 7:04 2/19/98 7:04 

12201 MS 976216 EPA 903.0 Radium-223, Activity 97 .8 % REC Water 2/19/98 7:04 2/19/98 7:04 

12204 MD 976216 EPA 903.0 Radium-223, Activity 0 RPO Water 2/19/98 7:04 2/19/98 7:04 

12204 MD 976216 EPA 903.0 Radium-226, Activi ty 0 RPO 0.4 1.1 Water 2/19/98 7:04 2/19/98 7:04 

12207 SA1 976239 EPA 901 .1 Lead-214, Activity 18.4 pCi/L 6.6 3.7 Water 11 /13/97 9:00 3/23/98 9:31 3/23/98 9:31 

12207 SA1 976239 EPA 901 .1 Lead-211 , Activity ND pCi/L 738 Water 11 /13/97 9:00 3/23/98 9:31 3/23/98 9:31 

12207 SA1 976239 EPA 903.0 Radium-226, Activity ND pCi/L 0.2 0.5 Water 11 /13/97 9:00 2/19/98 7:04 2/19/98 7:04 

12207 SA1 976239 EPA 903.0 Radium-223, Activity ND pCi/L Water 11/13/97 9:00 2/19/98 7:04 2/19/98 7:04 

12207 SA1 976239 CA-GLR-R510 Radon 222, Activity 79.2 pCi/L 34.5 55.5 Water 11/13/97 9:00 11/14/97 14:10 11/14/97 14:10 

12207 SA1 976239 CA-GLR-17.0 Tritium, Activity 49.5 pCi/L 165 274 Water 11 /13/97 9:00 12/2/97 18:19 12/2/97 18:19 

12207 SA1 976239 mod. HASL 300 Plutonium-239/240 0.4 pCi/L 0.2 0.3 Water 11 /13/97 9:00 2/12/98 8:48 2/12/98 8 :48 

12207 SA1 976239 EPA 900.0 Gross Beta , Activity ND pCi/L 0.5 1 Water 11 /13/97 9:00 2/3/98 14:49 2/3/98 14:49 

12207 SA1 976239 mod. HASL 300 Thorium-232, Activity ND pCi/L 0.1 0.2 Water 11 /13/97 9:00 2/12/9811 :17 2/12/9811 :17 

12207 SA1 976239 EPA 900.0 Gross Alpha , Activity ND pCi/L 0.2 0.4 Water 11 /13/97 9:00 2/3/98 14:49 2/3/98 14:49 

12207 SA1 976239 mod. HASL 300 Thorium-230 , Activity 0.3 pCi/L 0.2 0.3 Water 11 /13/97 9:00 2/12/98 11 : 17 2/12/9811 :17 

12207 SA1 976239 EPA 901 .1 Cesium-137, Activi ty ND pCi/L 3.5 Water 11 /13/97 9:00 3/23/98 9:31 3/23/98 9:31 

12207 SA1 976239 mod. HASL 300 Thorium-227 ND pCi/L 0.1 0.2 Water 11 /13/97 9:00 2/12/98 11 :17 2/12/98 11 :17 

12207 SA1 976239 mod. HASL 300 Uranium-238, Activity 0.1 pCi/L 0.1 0.2 Water 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12207 SA1 976239 mod. HASL 300 Uranium-235, Activity ND pCi/L 0.1 0.2 Water 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12207 SA1 976239 mod. HASL 300 Uranium-233/234, Activity 0.5 pCi/L 0.3 0.2 Water 11 /13/97 9:00 2/6/98 15:39 2/6/98 15:39 

12207 SA1 976239 mod. HASL 300 Promethium 147 59.5 pCi/L 40.2 65.7 Water 11 /13/97 9:00 4/2/98 23:39 4/2/98 23:39 

12207 SA1 976239 EPA 901 .1 Bismuth-214, Activity ND pCi/L 15.5 Water 11/13/97 9:00 3/23/98 9:31 3/23/98 9:31 

12207 SA1 976239 EPA 901 .1 Cobalt-57, Activity ND pCi/L 0.6 Water 11/13/97 9:00 3/23/98 9:31 3/23/98 9:31 

12207 SA1 976239 EPA 901 .1 Cobalt-60, Activity ND pCi/L 6 Water 11/13/97 9:00 3/23/98 9:31 3/23/98 9:31 

12207 MD 976239 mod. HASL 300 Promethium 147 17.1 RPO 40.4 65 .7 Water 4/2/98 23:39 4/2/98 23:39 

12207 MS 976239 CA-GLR-17.0 Tritium , Activity 96.6 % REC 243 288 Water 12/2/97 18:19 12/2/97 18:19 

12210 MS 976236 mod. HASL 300 Uranium-238, Activity 115.4 % REC 3.2 0.4 Water 2/6/98 15:39 2/6/98 15:39 

12210 MS 976236 mod. HASL 300 Uranium-233/234, Activity 109.7 % REC 3.3 0.4 Water 2/6/98 15:39 2/6/98 15:39 

12416 MS 976182 mod. HASL 300 Promethium 147 97.4 % REC 67.2 54.8 Water 4/2/98 23:39 4/2/98 23:39 

63007 MD 976468 EPA 900.0 Gross Alpha, Activity 0 RPO 2.2 3.7 Water 2/3/98 14:49 2/3/98 14 :49 

63007 MD 976468 EPA 900.0 Gross Beta , Activity 0 RPO 2 3.7 Water 2/3/98 14:49 2/3/98 14 :49 
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976239 

PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 

SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX RCVD DATE DATE DATE 

63206 MS 976480 EPA 900 .0 Gross Beta, Activity 89 .6 % REC 1 1 Water 2/3/98 14:49 2/3/98 14:49 

EFF1 A0129 LCS 976239 EPA 900 .0 Gross Alpha, Activity 104.3 % REC 0.5 0.2 Water 2/3/98 14:49 2/3/98 14:49 

GEM031998M LCS 976239 EPA 901 . 1 Cobalt-60 , Activi ty 104 % REC 1490 305 Water 3/19/98 16:44 3/19/98 16:44 

GEM031998M LCS 976239 EPA 901 . 1 Cesium-137 , Activi ty 103.5 % REC 1210 408 Water 3/19/98 16:44 3/19/98 16:44 

GEM032398M LCS 976239 EPA 901 . 1 Cesium-137, Activity 105 % REC 2820 484 Water 3/23/98 7:24 3/23/98 7:24 

GEM032398M LCS 976239 EPA 901 . 1 Cobalt-60, Activity 95.7 % REC 1390 383 Water 3/23/98 7:24 3/23/98 7:24 

GMX031998M LCS 976239 EPA 901 . 1 Cesium-137, Activity 105.5 % REC 1190 330 Water 3/19/98 15:39 3/19/98 15 39 

GMX031998M LCS 976239 EPA 901 . 1 Cobalt-60, Activity 103.7 % REC 1190 239 Water 3/19/98 15:39 3/19/98 15:39 

GMX032398M LCS 976239 EPA 901 . 1 Cobalt-60, Activity 105.9 % REC 1530 21 8 Water 3/23/98 7:10 3/23/98 7:10 

GMX032398M LCS 976239 EPA 901 . 1 Cesium-137, Activity 101 .5 % REC 939 283 Water 3/23/98 7:10 3/23/98 7:10 

GMX032498M LCS 976239 EPA 901 . 1 Cobalt-60, Activity 101 .2 % REC 1320 249 Water 3/24/98 7:04 3/24/98 7:04 

GMX032498M LCS 976239 EPA 901 . 1 Cesium-137, Activity 101 % REC 951 245 Water 3/24/98 7:04 3/24/98 7:04 

LC2H31125 LCS 976239 CA-GLR-17.0 Tritium, Activity 99 % REC 2.5 3 Water 12/2/97 18:19 12/2/97 18:19 

LCS1 A0129 LCS 976239 EPA 900.0 Gross Alpha , Activity 107.1 % REC 0.5 0.2 Water 2/3/98 14:49 2/3/98 14:49 

LCS1B0129 LCS 976239 EPA 900.0 Gross Beta, Activity 96 .1 % REC 0.4 0.4 Water 2/3/98 14:49 2/3/98 14:49 

LCS1PU0126 LCS 976239 mod. HASL 300 Plutonium-239/240 93.8 % REC 0.6 0.1 Water 2/12/98 8:48 2/12/98 8:48 

LCS1U0123 LCS 976239 mod. HASL 300 Uranium-233/234, Activity 94.4 % REC 1 0.2 Water 2/6/98 15:39 2/6/98 15:39 

LCS1U0123 LCS 976239 mod. HASL 300 Uranium-238, Activity 98 % REC 1 0.1 Water 2/6/98 15:39 2/6/98 15:39 

LCS2A0129 LCS 976239 EPA 900.0 Gross Alpha , Activity 99 % REC 0.6 0.1 Water 2/3/98 14:49 2/3/98 14:49 

LCS2B0129 LCS 976239 EPA 900.0 Gross Beta , Activi ty 92 .8 % REC 0.4 0.4 Water 2/3/98 14:49 2/3/98 14:49 

LCS2PM0402 LCS 976239 mod. HASL 300 Promethium 14 7 98.1 % REC 4.8 3.9 Water 4/2/98 23:39 4/2/98 23:39 

LCS2TH0126 LCS 976239 mod. HASL 300 Thorium-232, Activity 95.6 % REC 1.3 0.2 Water 2/12/98 11 : 17 2/12/98 11 :17 

MB1AB0129 MB 976239 EPA 900 .0 Gross Beta , Activity ND pCi/L 0.2 0.4 Water 2/3/98 14:49 2/3/98 14:49 

MB1AB0129 MB 976239 EPA 900.0 Gross Alpha , Activity ND pCi/L 0.1 0.2 Water 2/3/98 14:49 2/3/98 14 :49 

MB1PU0126 MB 976239 mod. HASL 300 Plutonium-239/240 0.2 pCi/L 0.1 0.1 Water 2/12/98 8:48 2/12/98 8:48 

MB1RN1113 MB 976239 CA-GLR-R510 Radon 222 , Activity ND pCi/L 0.2 0.3 Water 11/14/9717:11 11/14/9717:11 

MB1U0123 MB 976239 mod. HASL 300 Uranium-238, Activity ND pCi/L 0.1 0.1 Water 2/6/98 15:39 2/6/98 15:39 

MB1U0123 MB 976239 mod. HASL 300 Uranium-235, Activity ND pCi/L 0.1 0.1 Water 2/6/98 15:39 2/6/98 15:39 

MB1U0123 MB 976239 mod. HASL 300 Uranium-233/234, Activity 0.2 pCi/L 0.1 0.1 Water 2/6/98 15:39 2/6/98 15:39 

MB2PM0402 MB 976239 mod. HASL 300 Promethium 147 ND pCi/L 2.3 3.9 Water 4/2/98 23:39 4/2/98 23:39 

MB2R60218 MB 976239 EPA 903.0 Radium-226 , Activity ND pCi/L 0.1 0.3 Water 2/19/98 7:04 2/19/98 7:04 

MB2R60218 MB 976239 EPA 903.0 Radium-223, Activity ND pCi/L Water 2/19/98 7:04 2/19/98 7:04 

MB2TH0126 MB 976239 mod. HASL 300 Thorium-227 ND pCi/L 0.1 0.2 Water 2/12/9811 :17 2/12/981 1:17 

MB2TH0126 MB 976239 mod. HASL 300 Thorium-230, Activity 0.4 pCi/L 0.3 0.2 Water 2/12/9811 :1 7 2/12/9811 :17 

MB2TH0126 MB 976239 mod. HASL 300 Thorium-232 , Activity ND pCi/L 0.1 0.2 Water 2/12/9811:17 2/12/9811 :1 7 

MB4H31125 MB 976239 CA-GLR-17.0 Tritium, Activity ND pCi/L 1.6 2.7 Water 12/2/97 18:19 12/2/97 18:19 

ST1R60218 LCS 976239 EPA 903.0 Radium-223, Activity 75.2 % REC Water 2/19/98 7:04 2/19/98 7:04 

ST1R60218 LCS 976239 EPA 903 .0 Radium-226, Activity 75.2 % REC 0.5 0.3 Water 2/19/98 7:04 2/19/98 7:04 

ST1RN1113 LCS 976239 CA-GLR-R510 Radon 222, Activity 97.9 % REC 0.4 0.3 Water 11/14/9718:12 11/14/9718:12 

ST2H31125 LCS 976239 CA-GLR-17.0 Tritium, Activity 103.4 % REC 2.5 3 Water 12/2/97 18:19 12/2/9718:19 
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ENVIRONMENTAL TESTING SERVICES 

Sample Delivery Group Narrative 

April 24, 1998 

Customer: Parsons Engineering Science, Inc. 
Project: SEAD-12 
Core Laboratories - Casper Job Number: 976240 

The following information is pertinent to the interpretation of the data. 

On November 13, 1997, Core Laboratories - Casper received four soil samples in good 
condition. 

The positive results that are reported for the gamma emitters have calculated MDAs based 
on the most abundant line of the gamma emitter in question. The activity and the error is 
calculated by the software for the positive results. The Ra226 activity by gamma is not 
reported using the 186kev line since Ra226 has a low abundance at that line and the U23 5 
has a greater abundance with an energy very close to 186 which would cause interference. 
Therefore, the Ra226 is calculated from the Bi214 line, a daughter ofRa226. The Ra228 
is calculated from the Ac228 line, the daughter of Ra228, as Ra228 is a beta emitter. 

If you have any questions concerning this data, please call Ronni Mull at (307) 235-5741. 

Q fo~ C~Qt~~ 
Debra Phillabaum 
QNQC Coordinator 

Core Laboratories, Inc. 

Rondalynn Mull 
Radiochemistry Supervisor 

420 West First Street, Casper, Wyoming 82601, (307) 235-5741, (800) 666-0306, Fax (307) 266-1676 
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976240 

PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 

SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX RCVD DATE DATE DATE 

12407 MD 976118 CA-GLR-17 .0 Tritium , Activity 0 RPO 0.1 0.2 Soil 11 /25/97 0:32 11/25/97 0:32 

12409 MS 976118 CA-GLR-1 7.0 Tritium, Activity 85.9 % REC 205 271 Soil 11 /25/97 0:32 11/25/97 0:32 

12409 MSD 976118 CA-GLR-17 .0 Tritium. Activity 84 % REC 205 273 Soil 11 /25/97 0:32 11/25/97 0:32 

12448 MS 976235 mod . HASL 300 Promethium 147 105.2 % REC 10.4 8.5 Soil 4/7/98 6:35 4/7/98 6:35 

12454 MD 976235 mod . HASL 300 Promethium 147 1.2 RPO 5.2 8.5 Soil 4/7/98 6:35 4/7/98 6:35 

12455 SA1 976240 mod . HASL 300 Thorium-227 ND pCi/g 0.1 0.4 SEDIMENT 11 /13/97 9:00 3/27 /98 19:05 3/27/98 19:05 

12455 SA1 976240 mod . HASL 300 Thorium-232, Activity 1.1 pCi/g 0.6 0.5 SEDIMENT 11 /13/97 9:00 3/27/98 19:05 3/27/98 19:05 

12455 SA1 976240 mod . HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.4 SEDIMENT 11 /13/97 9:00 2/27 /98 8:29 2/27/98 8:29 

12455 SA1 976240 EPA 901 .1 Bismuth-214. Activity 1.1 pCi/g 0.3 0.1 SEDIMENT 11 /13/97 9:00 3/26/98 7:35 3/26/98 7:35 

12455 SA1 976240 EPA 901.1 Radium-226, Activity 1.1 pCi/g 0.3 0.1 SEDIMENT 11 /13/97 9:00 3/26/98 7:35 3/26/98 7:35 

12455 SA1 976240 CA-GLR-1 7.0 Tritium, Activity ND pCi/g 0.1 0.1 SEDIMENT 11/13/97 9:00 11 /25/97 0:32 11/25/97 0:32 

12455 SA1 976240 mod . HASL 300 Thorium-230, Activity 1.6 pCi/g 0.8 0.5 SEDIMENT 11 /13/97 9:00 3/27/98 19:05 3/27/98 19:05 

12455 SA1 976240 EPA 901 .1 Cobalt-57. Activity ND pCi/g 0.1 SEDIMENT 11/13/97 9:00 3/26/98 7:35 3/26/98 7: 35 

12455 SA1 976240 mod . HASL 300 Uranium-238, Activity 0.8 pCi/g 0.3 0.1 SEDIMENT 11 /13/97 9:00 2/25/98 14:15 2/25/98 14:15 

12455 SA1 976240 mod . HASL 300 Uranium-235 , Activity 01 pCi/g 0.1 0.1 SEDIMENT 11 /13/97 9:00 2/25/98 14:15 2/25/98 14:15 

12455 SA1 976240 mod . HASL 300 Uranium-233/234, Activi ty 0.7 pCi/g 0.3 0.1 SEDIMENT 11 /13/97 9:00 2/25/98 14:15 2/25/98 14:15 

12455 SA1 976240 mod . HASL 300 Promethium 147 3.7 pCi/g 5.1 8.5 SEDIMENT 11 /13/97 9:00 4/7/98 6:35 4/7/98 6:35 

12455 SA1 976240 CA-GLR-R1 60 Moisture(@ 104 deg . C) 16.4 % by wt SEDIMENT 11/13/97 9:00 11/19/97 12:00 11/19/9712:00 

12455 SA1 976240 EPA 901 .1 Radium-228, Activity 2.1 pCi/g 0.5 0.1 SEDIMENT 11 /13/97 9:00 3/26/98 7:35 3/26/98 7: 35 

12455 SA1 976240 EPA 901.1 Cesium-137, Activity ND pCi/g 0.1 SEDIMENT 11/13/97 9:00 3/26/98 7:35 3/26/98 7: 35 

12455 SA1 976240 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.1 SEDIMENT 11/13/97 9:00 3/26/98 7:35 3/26/98 7 :35 

12455 SA1 976240 EPA 901 .1 Lead-21 0, Activity ND pCi/g 13 SEDIMENT 11/13/97 9:00 3/26/98 7:35 3/26/98 7:35 

12455 SA1 976240 EPA 901 .1 Radium-223, Activity ND pCi/g 0.3 SEDIMENT 11 /13/97 9:00 3/26/98 7:35 3/26/98 7:35 

12455 SA1 976240 EPA 901 .1 Lead-211 , Activity ND pCi/g 4 .5 SEDIMENT 11 /13/97 9:00 3/26/98 7:35 3/26/98 7:35 

12455 SA1 976240 EPA 901 .1 Lead-214 , Activity 1.3 pCi/g 0.3 0.1 SEDIMENT 11 /13/97 9:00 3/26/98 7:35 3/26/98 7:35 

12455 MD 976240 mod. HASL 300 Thorium-232 , Activity 37 RPO 0.8 0.4 Soil 3/27/98 19:05 3/27/98 19:05 

12455 MD 976240 mod. HASL 300 Thorium-230. Activity 37 RPO 0.7 0.5 Soil 3/27/98 19:05 3/27/98 19:05 

12455 MD 976240 mod . HASL 300 Thorium-227 0.2 RPO 0.3 0.4 Soil 3/27/98 19:05 3/27/98 19:05 

12456 SA1 976240 mod . HASL 300 Plutonium-239/240 0.1 pCi/g 0.2 0.2 SEDIMENT 11 /13/97 9:00 2/27/98 8:29 2/27/98 8:29 

12456 SA1 976240 mod . HASL 300 Thorium-232, Activity 0.8 pCi/g 0.5 0.4 SEDIMENT 11 /13/97 9:00 3/27/98 19:05 3/27/98 19:05 

12456 SA1 976240 CA-GLR-17.0 Tritium. Activity ND pCi/g 0.1 0.2 SEDIMENT 11 /13/97 9:00 11 /25/97 0:32 11 /25/97 0:32 

12456 SA1 976240 mod. HASL 300 Thorium-230, Activity 1.5 pCi/g 0.7 0.4 SEDIMENT 11 /13/97 9:00 3/27/98 19:05 3/27/98 19:05 

12456 SA1 976240 EPA 901 .1 Radium-228 , Activity 1.4 pCi/g 0.5 0.2 SEDIMENT 11/13/97 9:00 3/26/98 8:40 3/26/98 8:40 

12456 SA1 976240 mod. HASL 300 Thorium-227 0.6 pCi/g 0.5 0.5 SEDIMENT 11 /13/97 9:00 3/27/98 19:05 3/27/98 19:05 

12456 SA1 976240 CA-GLR-R160 Moisture (@ 104 deg. C) 68 % by wt SEDIMENT 11/13/97 9:00 11/19/9712:00 11/19/9712:00 

12456 SA1 976240 mod. HASL 300 Promethium 14 7 16.3 pCi/g 5.3 8.5 SEDIMENT 11 /13/97 9:00 4/7/98 6:35 4/7/98 6:35 

12456 SA1 976240 mod . HASL 300 Uranium-238, Activity 0.6 pCi/g 0.4 0.2 SEDIMENT 11 /13/97 9:00 2/25/98 14:15 2/25/98 14:15 

12456 SA1 976240 mod . HASL 300 Uranium-235, Activity 0.6 pCi/g 0.4 0.2 SEDIMENT 11/13/97 9:00 2/25/98 14:15 2/25/98 14:15 

12456 SA1 976240 mod. HASL 300 Uranium-233/234, Activity 0.9 pCi/g 0.5 0.3 SEDIMENT 11 /13/97 9:00 2/25/98 14:15 2/25/98 14:15 

12456 SA1 976240 EPA 901 .1 Radium-226, Activity 1.4 pCi/g 0.3 0.1 SEDIMENT 11/13/97 9:00 3/26/98 8:40 3/26/98 8:40 

12456 SA1 976240 EPA 901.1 Cobalt-57, Activity ND pCi/g 0.1 SEDIMENT 11 /13/97 9:00 3/26/98 8:40 3/26/98 8:40 

12456 SA1 976240 EPA 901 .1 Radium-223 , Activity ND pCi/g 0.5 SEDIMENT 11 /13/97 9:00 3/26/98 8:40 3/26/98 8:40 

12456 SA1 976240 EPA 901 .1 Bismuth-21 4, Activity 1.4 pCi/9 0.3 0.1 SEDIMENT 11/13/97 9:00 3/26/98 8:40 3/26/98 8:40 
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PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 

SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX RCVD DATE DATE DATE 

12456 SA1 976240 EPA 901.1 Cobalt-60, Activity ND pCi/g 0.3 SEDIMENT 11/13/97 9:00 3/26/98 8:40 3/26/98 8:40 

12456 SA1 976240 EPA 901.1 Lead-211 , Activity ND pCi/g 5.7 SEDIMENT 11/13/97 9:00 3/26/98 8:40 3/26/98 8:40 

12456 SA1 976240 EPA 901 .1 Cesium-137, Activity ND pCi/g 0.3 SEDIMENT 11 /13/97 9:00 3/26/98 8:40 3/26/98 8:40 

12456 SA1 976240 EPA 901 .1 Lead-214, Activity 1.8 pCi/g 0 .3 0.2 SEDIMENT 11 /13/97 9:00 3/26/98 8:40 3/26/98 8:40 

12456 SA1 976240 EPA 901 .1 Lead-2 10, Activity ND pCi/g 19.3 SEDIMENT 11 /13/97 9:00 3/26/98 8:40 3/26/98 8:40 

12456 MS 976240 mod . HASL 300 Thorium-232, Activity 107.9 % REC 3.5 0.3 Soil 3/27/98 19:05 3/27/98 19:05 

12457 SA1 976240 CA-GLR-R160 Moisture(@ 104 deg. C) 64.6 % by Wt SEDIMENT 11 /13/97 9:00 11 /19/97 12:00 11 /19/97 12:00 

12457 SA1 976240 EPA 901 .1 Radium-228 , Activity 2.4 pCi/g 0.6 0.2 SEDIMENT 11/13/97 9:00 3/26/98 9:43 3/26/98 9 :43 

12457 SA1 976240 EPA901 .1 Bismuth-214, Activity 1.3 pCi/g 0 .4 0.2 SEDIMENT 11 /13/97 9:00 3/26/98 9:43 3/26/98 9 :43 

12457 SA1 976240 EPA 901.1 Radium-226, Activity 1.3 pCi/g 0.4 0.2 SEDIMENT 11 /13/97 9:00 3/26/98 9:43 3/26/98 9 :43 

12457 SA1 976240 EPA 901 .1 Cobalt-57 , Activity ND pCi/g 0 .2 SEDIMENT 11/13/97 9:00 3/26/98 9:43 3/26/98 9 :43 

12457 SA1 976240 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.1 SEDIMENT 11 /13/97 9:00 3/26/98 9:43 3/26/98 9 :43 

12457 SA1 976240 EPA 901 .1 Cesium-137, Activity ND pCi/g 0 .5 SEDIMENT 11 /13/97 9:00 3/26/98 9:43 3/26/98 9 :43 

12457 SA1 976240 EPA 901 .1 Lead-210 . Activity ND pCi/g 37 SEDIMENT 11/13/97 9:00 3/26/98 9:43 3/26/98 9 :43 

12457 SA1 976240 mod . HASL 300 Promethium 147 14.3 pCi/g 5.3 8.5 SEDIMENT 11 /13/97 9:00 417/98 6:35 417/98 6 :35 

12457 SA1 976240 EPA 901 .1 Lead-214, Activity 1.6 pCi/g 0 .4 0 .1 SEDIMENT 11 /13/97 9:00 3/26/98 9:43 3/26/98 9 :43 

12457 SA1 976240 EPA 901 .1 Radium-223 . Activity ND pCi/g 0.5 SEDIMENT 11 /13/97 9:00 3/26/98 9:43 3/26/98 9 :43 

12457 SA1 976240 EPA 901 .1 Lead-211 . Activity ND pCi/g 2 .1 SEDIMENT 11 /13/97 9:00 3/26/98 9:43 3/26/98 9 :43 

12457 SA1 976240 mod . HASL 300 Plutonium-239/240 ND pCi/g 0 .1 0 .3 SEDIMENT 11 /13/97 9:00 2/27/98 8:29 2/27 /98 8 :29 

12457 SA1 976240 mod . HASL 300 Uranium-233/234, Activ ity 1.1 pCi/g 0.4 0.2 SEDIMENT 11/13/97 9:00 2/25/98 14:15 2/25/98 14:1 5 

12457 SA1 976240 mod . HASL 300 Uranium-235, Activity 0.4 pCi/g 0 .2 0 .1 SEDIMENT 11/13/97 9:00 2/25/98 14:15 2/25/98 14:1 5 

12457 SA1 976240 CA-GLR-17 .0 Tritium . Activity ND pCi/g 0 .1 0.2 SEDIMENT 11 /13/97 9:00 11/25/97 0 :32 11 /25/97 0 :32 

12457 SA1 976240 mod . HASL 300 Uranium-238, Activity 0.7 pCi/g 0 .3 0.2 SEDIMENT 11 /13/97 9 :00 2/25/98 14:15 2/25/98 14:15 

12457 SA1 976240 mod . HASL 300 Thorium-232, Activity 1.9 pCi/g 1 0.6 SEDIMENT 11 /13/97 9:00 3/27/98 19:05 3/27/98 19:05 

12457 SA1 976240 mod . HASL 300 Thorium-230, Activity 1.5 pCi/g 1 0.7 SEDIMENT 11 /13/97 9:00 3/27/98 19:05 3/27/98 19:05 

12457 SA1 976240 mod. HASL 300 Thorium-227 0 .6 pCi/g 0 .6 0.6 SEDIMENT 11 /13/97 9:00 3/27 /98 19:05 3/27/98 19:05 

12458 SA1 976240 mod . HASL 300 Thorium-232 . Activity 1.4 pCi/g 0 .8 0.4 SEDIMENT 11/13/97 9:00 3/27/98 19:05 3/27/98 19:05 

12458 SA1 976240 CA-GLR-17.0 Tritium . Activity ND pCi/g 0 .1 0.1 SEDIMENT 11 /13/97 9:00 11 /25/97 0:32 11/25/97 0 :32 

12458 SA1 976240 mod . HASL 300 Thorium-230. Activity 2.3 pCi/g 1.1 0.6 SEDIMENT 11 /13/97 9:00 3/27/98 19:05 3/27/98 19:05 

12458 SA1 976240 mod . HASL 300 Plutonium-239/240 0 .3 pCi/g 0 .2 0.2 SEDIMENT 11 /13/97 9:00 2/27/98 8:29 2/27 /98 8 :29 

12458 SA1 976240 mod . HASL 300 Thorium-227 0.1 pCi/g 0 .2 0.5 SEDIMENT 11 /13/97 9:00 3/27/98 19:05 3/27/98 19:05 

12458 SA1 976240 mod . HASL 300 Uranium-235, Activity 0.2 pCi/g 0 .1 0.1 SEDIMENT 11 /13/97 9:00 2/25/98 14:15 2/25/98 14:15 

12458 SA1 976240 mod . HASL 300 Uranium-233/234 . Activity 0.9 pCi/g 0 .4 0.2 SEDIMENT 11 /13/97 9:00 2/25/98 14:15 2/25/98 14:15 

12458 SA1 976240 mod . HASL 300 Promethium 147 10.2 pCi/g 5 .2 8.5 SEDIMENT 11 /13/97 9:00 417/98 6:35 417/98 6 :35 

12458 SA1 976240 CA-GLR-R160 Moisture(@ 104 deg . C) 26.6 % by Wt SEDIMENT 11 /13/97 9:00 11 /19/97 12:00 11 /19/97 12:00 

12458 SA1 976240 EPA 901 .1 Radium-228, Activity 1.4 pCi/g 0 .4 0.1 SEDIMENT 11 /13/97 9:00 3/26/98 13:05 3/26/98 13:05 

12458 SA1 976240 EPA 901 .1 Bismuth-214 , Activity ND pCi/g 1.7 SEDIMENT 11 /13/97 9:00 3/26/98 13:05 3/26/98 13:05 

12458 SA1 976240 EPA 901 .1 Radium-226 , Activity ND pCi/g 1.7 SEDIMENT 11/13/97 9:00 3/26/98 13:05 3/26/98 13:05 

12458 SA1 976240 EPA 901.1 Cobalt-57, Activity ND pCi/g 0.2 SEDIMENT 11 /13/97 9:00 3/26/98 13:05 3/26/98 13 :05 

12458 SA1 976240 mod . HASL 300 Uranium-238 , Activity 0.6 pCi/g 0 .3 0.1 SEDIMENT 11 /13/97 9:00 2/25/98 14:15 2/25/98 14:15 

12458 SA1 976240 EPA 901 .1 Cobalt-60. Activity ND pCi/g 0.3 SEDIMENT 11 /13/97 9:00 3/26/98 13:05 3/26/98 13 :05 

12458 SA1 976240 EPA 901 .1 Lead-214 . Activity 1.3 pCi/g 0 .3 0.2 SEDIMENT 11 /13/97 9:00 3/26/98 13:05 3/26/9813:05 

12458 SA1 976240 EPA 901 .1 Lead-211, Activity ND pCi/g 1.5 SEDIMENT 11 /13/97 9:00 3/26/98 13:05 3/26/98 13:05 
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PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 

SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX RCVD DATE DATE DATE 

12458 SA1 976240 EPA 901.1 Lead-210, Activity ND pCi/g 14.9 SEDIMENT 11 /13/97 9:00 3/26/98 13:05 3/26/98 13:05 

12458 SA1 976240 EPA 901 .1 Cesium-137, Activity ND pCi/g 0.3 SEDIMENT 11 /13/97 9:00 3/26/98 13:05 3/26/98 13:05 

12458 SA1 976240 EPA 901 .1 Radium-223, Activi ty ND pCi/g 0.4 SEDIMENT 11 /13/97 9:00 3/26/9813:05 3/26/98 13:05 

12458 MD 976240 EPA 901 .1 Cesium-137 , Activity 0 RPO 0.3 Soil 3/26/98 14:07 3/26/98 14:07 

12458 MD 976240 EPA 901 .1 Lead-210, Activity 0 RPO 6.7 Soil 3/26/98 14: 07 3/26/98 14:07 

12458 MD 976240 EPA 901 .1 Lead-211 , Activity 0 RPO 15.2 Soil 3/26/98 14:07 3/26/98 14:07 

12458 MD 976240 EPA 901 .1 Radium-228, Activity 40 RPO 0.5 0.1 Soil 3/26/98 14:07 3/26/98 14:07 

12458 MD 976240 EPA 901.1 Bismuth-214 , Activity 1.5 RPO 0.3 0.1 Soil 3/26/98 14:07 3/26/98 14:07 

12458 MD 976240 EPA 901 .1 Radium-226 , Activity 1.5 RPO 0.3 0.1 Soil 3/26/98 14:07 3/26/98 14:07 

12458 MD 976240 EPA 901.1 Lead-214, Activity 8 RPO 0.3 0.2 Soil 3/26/98 14:07 3/26/98 14:07 

12458 MD 976240 EPA 901 .1 Cobalt-57 , Activity 0 RPO 0.1 Soil 3/26/98 14:07 3/26/98 14:07 

12458 MD 976240 EPA 901 .1 Radium-223, Activity 0 RPO 0.4 Soil 3/26/98 14:07 3/26/98 14:07 

12458 MD 976240 EPA 901.1 Cobalt-60, Activity 0 RPO 0.4 Soil 3/26/98 14:07 3/26/98 14:07 

12465 MO 976460 mod. HASL 300 Plutonium-239/240 0 RPO 0.1 0.3 Soil 2/27/98 8:29 2/27/98 8:29 

12466 MS 976460 mod. HASL 300 Plutonium-239/240 77.1 % REC 1 0.3 Soil 2/27/98 8:29 2/27/98 8:29 

12469 MD 976460 mod. HASL 300 Uranium-238 , Activity 0 RPO 0.3 0.1 Soil 2/25/98 14:15 2/25/98 14:15 

12469 MD 976460 mod. HASL 300 Uranium-233/234, Activity 11 .8 RPO 0.3 0.2 Soil 2/25/98 14:15 2/25/98 14:15 

12469 MD 976460 mod. HASL 300 Uranium-235, Activity 0.1 RPO 0.2 0.1 Soil 2/25/98 14:15 2/25/98 14:15 

12470 MS 976460 mod. HASL 300 Uranium-233/234, Activity 81 .5 % REC 1.3 0.1 Soil 2/25/98 14:15 2/25/98 14:15 

12470 MS 976460 mod. HASL 300 Uranium-238, ·Activity 92 % REC 1.2 0.1 Soil 2/25/98 14:15 2/25/98 14:15 

GEM032698S LCS 976240 EPA 901 .1 Cesium-137, Activity 102.9 % REC 1340 317 Water 3/26/98 7:19 3/26/98 7:19 

GEM032698S LCS 976240 EPA 901.1 Cobalt-60, Activity 100.9 % REC 1530 326 Water 3/26/98 7:19 3/26/98 7:19 

LC1H31122 LCS 976240 CA-GLR-17.0 Tritium, Activity 76 .8 % REC 1.9 2.6 Water 11 /25/97 0:32 11 /25/97 0:32 

LCAPM0303 LCS 976240 mod. HASL 300 Promethium 147 104.3 % REC 5.1 4.3 Water 4/7/98 6:35 4/7/98 6:35 

LCSAP0224 LCS 976240 mod. HASL 300 Plutonium-239/240 91.7 % REC 1 0.2 Water 2/27/98 8:29 2/27/98 8:29 

LCSAT0224 LCS 976240 mod. HASL 300 Thorium-232 , Activity 100 % REC 1.1 0.2 Water 2/26/98 10:54 2/26/98 10:54 

LCSBT0310 LCS 976240 mod. HASL 300 Thorium-232 , Activity 91.4 % REC 0.7 0.1 Water 3/27/98 19:05 3/27 /98 19:05 

LCSBU0223 LCS 976240 mod. HASL 300 Uranium-238, Activity 90 % REC 1 0.1 Water 2/25/98 14:15 2/25/98 14:15 

LCSBU0223 LCS 976240 mod. HASL 300 Uranium-233/234, Activity 79.6 % REC 1 0.2 Water 2/25/98 14:15 2/25/9814:15 

MB1H31122 MB 976240 CA-GLR-17.0 Tritium, Activity ND pCi/L 1.5 2.4 Water 11/25/97 0:32 11 /25/97 0:32 

MB2H31122 MB 976240 CA-GLR-17.0 Tritium, Activity ND pCi/L 1.5 2.5 Water 11/25/97 0:32 11/25/97 0:32 

MBAP0224 MB 976240 mod. HASL 300 Plutonium-239/240 0.3 pCi/L 0.2 0.2 Water 2/27/98 8:29 2/27/98 8:29 

MBAT0224 MB 976240 mod. HASL 300 Thorium-227 0.1 pCi/L 0.1 0.2 Water 2/26/98 10:54 2/26/98 1 0:54 

MBAT0224 MB 976240 mod. HASL 300 Thorium-230 , Activity 0.3 pCi/L 0.3 0.3 Water 2/26/98 10:54 2/26/98 10: 54 

MBAT0224 MB 976240 mod. HASL 300 Thorium-232, Activity ND pCi/L 0.1 0.2 Water 2/26/98 10:54 2/26/98 10:54 

MBBPM0303 MB 976240 mod. HASL 300 Promethium 147 ND pCi/L 2.5 4.3 Water 4/7/98 6:35 4/7/98 6:35 

MBBT0310 MB 976240 mod. HASL 300 Thorium-232 , Activity ND pCi/L 0.1 0.2 Water 3/27/98 19:05 3/27 /98 19:05 

MBBT0310 MB 976240 mod. HASL 300 Thorium-227 ND pCi/L 0.1 0.2 Water 3/27/98 19:05 3/27/98 19:05 

MBBT0310 MB 976240 mod. HASL 300 Thorium-230, Activity 0.5 pCi/L 0.3 0.3 Water 3/27/98 19:05 3/27 /98 19:05 

MBCU0223 MB 976240 mod. HASL 300 Uranium-233/234, Activity 0.1 pCi/L 0.1 0.1 Water 2/25/98 14:15 2/25/98 14:15 

MBCU0223 MB 976240 mod. HASL 300 Uranium-238, Activity 0.1 pCi/L 0.1 0.1 Water 2/25/98 14:15 2/25/98 14:15 

MBCU0223 MB 976240 mod. HASL 300 Uranium-235, Activity 0.1 pCi/L 0.1 0.1 Water 2/25/98 14:15 2/25/98 14:15 

ST1H31122 LCS 976240 CA-GLR-17.0 Tritium, Activity 84.7 % REC 2 2.6 Water 11/25/97 0:32 11/25/970:32 
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ENV IRONMENTAL TESTING SERVICES 

Sample Delivery Group Narrative 

April 24, 1998 

Customer: Parsons Engineering Science, Inc 
Project: SEAD-1 2 
Core Laboratories - Casper Job Number: 976293 

The following information is pertinent to the interpretation of the data. 

On November 19, 1997, Core Laboratories - Casper received eighteen soil samples in 
good condition. 

The isotopic thorium batch was reanalyzed due to low tracer recovery. The reanalysis 
batch was acceptable. 

The positive results that are reported for the gamma emitters have calculated MDAs based 
on the most abundant line of the gamma emitter in question. The activity and the error is 
calculated by the software for the positive results. The Ra226 activity by gamma is not 
reported using the l 86kev line since Ra226 has a low abundance at that line and the U23 5 
has a greater abundance with a.11 energy very close to 186 which would cause interference. 
Therefore, the Ra226 is calculated from the Bi2 14 line, a daughter ofRa226. The Ra228 
is calculated. from the Ac228 line, the daughter ofRa228, as Ra228 is a beta emitter. 

If you have any questions concerning this data, please call Ronni Mull at (307) 235-5741. 

~~b~P6if b~~ __ (,~~~-~,. -
QA/QC Coordinator 

Core Laboratories , Inc. 

Rondalynn Mull 
Radiochemistry Supervisor 

420 West Fi rs! StreeI. Casper, Wyom,ng 8260 1. (307) 235-5741 , (800) 666-0306. Fax (307) 266-1676 
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# ABS;Jll2124 

Company . . : Parsons Projec t . . : SEAD-12 l I f11 'J A..h . 4 e j s ---Page _ _ 1 Of __ 3 

Repo rt To : Mike Duchesneau Bill To . . : 

101 Huntington Ave. Address . . : 

Boston MA, 02199 

Mike Duchesneau 

101 Huntington Ave. 

Boston MA 02199 

File= 11189701.bar 

LAB JOB NUMBER 

Phone / Fax: 617-859 - 2492 617 - 85 9 - 2043 I Phone / Fax: 617 - 859 - 2492 617-859 - 2043 
I q7~) q) 

111111111111111111111111111 IIII IIII 
10150 

BJPlll/17/9711315 12 535 SOLIDS-lB OVER-FOR-PARAM-KEY 

DLC l ll / 17 /9 711330 111111111111 11111111111111111111111 
101 51 

12536 SOLIDS-lB OVER - FOR - PARAM-KEY 

BJPl11/17 / 97l1350I 111111111111 11111111111111111111111 112537 ISOLIDS-1B IOVER-FOR - PARAM-KEY 
10152 

DLCl11/17/97j1400j 111111111111 1111111111 1111111111111 112 538 ISOLIDS-1B IOVER-FOR-PARAM-KEY 
1 01 53 

DLCl11/17/97j1420j 111111111111111111111111111 IIII IIII 112 53 9 ISOLIDS-1B IOVER - FOR - PARAM - KEY 
10154 

NAS l 11 / 17 / 97 l 1440 j 1111111111111111111111 1111111111111 112540 ISOLIDS-1B IOVER-FOR-PARAM-KEY 
10155 

DLCl11/18/97j0950I 111111111111111111111111111 IIII IIII 112 541 I SOLIDS - lB I OVER - FOR·- PARAM-KEY 
10162 

BJPlll/18/97ll000j 111111111111111111111111111 IIII IIII 112 542 ISOLIDS-1B IOVER-FOR - PARAM- KEY 
10163 

SHIPMENT METHOD : 1-<..-&_ z. ')( IAIRBILL NO.: 2, () J 4 V' '<> 4 0 A 0 
REQU IRED TURNAROUND:** [ ] SAME DAY [ ] 24 HOURS [ ] 48 HOURS [ ] 72 HOURS [ ] 5 DAYS [ ] 1 0 DAYS rx · ROUTINE [] ** RUSH WORK MAY REQUIRE SURCHARGE 

[iU':iiiijcXiiismro: il'b'='j? ;( ('\ :;: : : :;:;;;: Date Iw.f~ij@(~ijijj@ij'f ff ?\f {tf Date Date 

Signature: 1 1/ / 9 }i Signature : Signature: 

~ . G1.t'½vLkit o;1 
Printed Name / Company: 

0 l\l.c..t~•""' /PM-"J{Y\.'j f5 

s)i()ddtf aLd,eA-
Pr i nted Name / Company: -~ 

/v/,·ch //~ Pv1r£, 1 ' ( ORC 

µ Anahei m, CA (714) 937 -1 094 
Aurora, CO (303) 751 -17 80 
Casper , WY (3 07) 235-5741 

Time 
· o 3o 
/ D ..-

Date 

,t111h1 

Printed Name/Company : 

Signature : 

Time ) Printed Name /Company: 

(29W [ l Corpus Christi, TX (512) 289-2673 
[ Edison, NJ (908) 225-6700 
[ Houston, TX (Env) (713) 690-4444 

Time Printed Name/Company: T i me 

Date l@~~fY~Bt/ :::::::::::>:;:;;; Date 

Signature: 

Time Printed Name /Company: Time 

[ ] Hous ton, TX (Pet) (7131 943 - 9776 
[ ] Indianapolis, IN (317) 875-5894 
[ ] Lake Charles, LA (31 8 ) 583-4926 

[ ] Long Beach, CA (310 ) 5 95-84 01 
[ ] Tampa, FL (8131 88 4 -8268 
[ J Valparai so , IN (219 ) 464- 23 69 
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Company .. : Parsons Project .. : SEAD-12 L 1141 ~- 11/.:>. -I 8 3 5 
# ABC-012125 

Page / 2 Of __ 3 

File= 11189701.bar Report To: Mike Duchesneau Bill To . . : Mike Duchesneau 

101 Huntington Ave. Address . ·' 101 Huntington Ave. I LAB JOB NUMBER 

Boston MA,· 02199 Boston MA 02199 I I l •3 I ( lG )it 
Phone/Fax: 617-859-2492 617-859-2043 Phone/Fax: 617-859-2492 617-859-2043 I . 

,')-r ct I 1-1'\ r ,} r <;· •t I 1 r Y 

BJP 11/18/97 0845 11111111111111111111111111111111111 12211 c· f<>~ ;.c~~J_~__..-te .,.,,/) S-WAT-1 OVER - FOR-PARAM-KEY 
10156 / 2.. "J "'f 

BJP l ll/18/97108451 111111111111 111111111111111 IIII IIII 112211 ,, IS-WAT-2B IOVER-FOR-PARAM - KEY 
10157 

BJPlll/18/97!08451 111111111111111111111111111 IIII IIII 112211 I/ IH3 IOVER-FOR-PARAM-KEY 
10158 

BJPl11/l8/97I0B45I 11111111111111111111111111111111111 112211 I/ IRN222 IOVER-FOR - PARAM-KEY 
10159 

BJPlll/18/97108451 111111111111 lllll 111111111111111111 112211 It IRN222 IOVER-FOR-PARAM-KEY 
10160 

BJPlll/18/97!08451 111111111111111111111111111 IIII IIII 112211 I/ IRN222 IOVER-FOR-PARAM-KEY 
10161 

DLClll/18/97ll0l0I 111111111111111111111111111 IIII IIII 112543 ISOLIDS-lB IOVER-FOR-PARAM-KEY 
10164 

DLCl11/18/97ll015j 111111111111111111111111111 IIII IIII 112212 ISOLIDS - lB IOVER-FOR-PARAM-KEY 
10165 

SHIPMENT METHOD: i: .. fl.. i)'- IAIRBILL NO.: ec I -If fJ c.; () z_o 
REQUIRED TURNAROUND:•• [ ] SAME DAY [] 24 HOURS [ ] 48 HOURS [] 72 HOURS [ ] 5 DAYS [] 10 DAYS ROUTINE [ ] •• RUSH WORK MAY REQUIRE SURCHARGE 

~:~~~•ffl?'.'.2'.'.==:".:'"'""=~"=:"I ::;. 8 , 
:~~f.Hf§Y.U~~p,"''Md';''''''''''/'';'/''::"'''''· ::: .. ,.:.: :.,.::;::::: :•;:,:. ::. ' :' ,::::::::::· ::'.:::':: Date ~~fiWiNt#,Y,~B';':~f./''\'':':'.\ "':'\'\'.\/:'.:':':'.?''''''''''''''''.''\''''':''''''''':"}''.?;":': · Date 

e . tkwlvt11 1~1 
Signature: Signature: 

Time Printed Name/Company: Time Printed Name/Company: Time 

PM-:>.""'-' E 5 I 8~ 
=t--D-a-te---+~~:,:~~,:,~~:,:_:~.J~:v~,~~:~:::~~,:r~:)~;:'.'~"';:~":'''~::;:~::::,~}~"'.''~:::::~:;:~::::,~::::::~:::::~\~"';~;".:~': ~,.,.,~.,:::~::;:::~,,,:=====+-----➔ iil~E Date 

~~,dt ~~ 
Prinled Name / Company: 

/V), -P,,. ~l:: - (VIZ.E 

W Anaheim, CA (714) 937-1094 
Aurora, CO (303) 751-1780 
Casper, WY (3071 235-5741 

11//9/q1 
Signature: 

Time Printed Name/Company: 

o9Cb 

l l Corpus Christi, TX (512) 289-2673 
Edison, NJ (908) 225-6700 
Houston, TX (Env) (713) 690-4444 

Time Printed Name/Company: Time 

l l Houston, TX (Pet) (713) 943-9776 
Indianapolis, IN (317) 875 - 5894 
Lake Charles, LA (318) 583-492 6 l l Long Beach , CA '(310) 595-8401 

Tampa, FL (8131 884-8268 
Valparaiso, IN (219) 464-2 389 



Crv&1 '11'1 

Company .. : Parsons Project . . : SEAD - 12 LrvnS- ,V.; . ../--83J-
# ABC - 012126 

Page _ _ 3 Of __ 3 

File = 11189701.bar ~~rt To' Mike Duchesneau Bill To . . : Mike Duche s neau 

101 Huntington Ave . Address.·' 101 Huntington Ave. LAB JOB NUMBER 

Boston MA, 02199 Boston MA 02199 r r.. 
L{1~).q 

Phone/Fax' 61 7 - 8 5 9 - 2 4 9 2 61 7 - 8 5 9 - 2 0 4 3 Phone/ Fax' 61 7 - 8 5 9 - 2 4 9 2 61 7 - 8 5 9 - 2 0 4 3 J · y(Jrm-,,n,> (J/1/Y 

:§~, .. ,.:. ~\~?.?f!:~: -:-:-::--: ,p:~~-: : .. :.:.: .. :.:-• :-:-,:.:.:.:.: ,:.:.s, •. :f:i.2\.~~8?:t!:.:.:: •.. :.;.;:.;.; •• ;.:.:.r.:.:.;:.:.:.: • .;.::,:;:. :,:-:-: .•. : .•. • :.;.:.:~~J:,lll::.:,:.:;p::,:-.-:.::.;.:.::~ .••• ::.;::.::.::;. -:~~~~~~::. ::,~:.:.:pp~l!:~~-::,:::;;.;. ::.:,:,:.: .• -:-::.:-:::::-:-~:--<:•.<<'.-Jt:-:F.-?.\~~!-k->- ,::-
csM 11/18/97 1020 11111111111111111111111111111111111 12544 sOLIDS-1B ovER-FOR-PARAM - KEY 

1 0166 

CSM 111/ 18 / 97 I 13 3 s 1 111111111111111111111111111 11111111 112 54 5 I SOLIDS - 1B I OVER - FOR - PARAM - KEY 
10167 

DLC l ll / 18/9711330 111111111111 1111111111111 11 IIII IIII 
10168 

12546 SOLIDS-1B OVER-FOR - PARAM - KEY 

CSM l ll / 18/971 -~ 111111111111 111111111111111 IIII IIII 
":lr 10169 

12547 SOLIDS-1B OVER-FOR-PARAM-KEY 

DLClll / 18/9711415 111111111111 111111111111111 IIII IIII 
10170 

12548 SOLIDS - 1B OVER - FOR-PARAM-KEY 

NASl11/18/97ll250I 111111111111 111111111111111 IIII IIII 
10171 

SOLi oS 
12549 ISED-lB OVER - FOR - PARAM-KEY 

~ 7'<-

NAS l 11 / 18/97l1315l 111111111111 111111111111111 IIII IIII 
10172 

NASlll/18/97114101 111111111111 111111111111111 11111111 
10173 

SHIPMENT METHOD: r....-:.. .;,_ 7,.)( 

56t..ttJ5 
12550 ISB-fJ-1B IOVER - FOR-PARAM-KEY 

~ S'C-L- 0 
IOVER - FOR-PARAM-KEY 12551 l.$.BIT-1B 

0 ~,;. 

IAIRBILL NO., 0 o I .4 f 9 5 o 4 o LC 
REQUIRED TURNAROUND:** [ ) SAME DAY ( ] 24 HOURS [ ) 48 HOURS [ ] 72 HOURS ( ) 5 DAYS [ ] 10 DAYS J>{] ROUT INE ( ] ___ _ __ ** RUSH WORK MAY REQUIRE SURCHARGE 
jRE'L:6iQi'iislfuo · et; .. Date 
Signature: . 

A ' UVvtv{ vH--
11 /1 \1 t I Signature: 

/~7 

Time Printed Name/Company , 
I 8.!_: 

0ZITTG0%7Jl;t';:;D:;;;a t::e nli:m,iiiii:'!tfri :,:,;,;.;-:-:-:-:,:,:•:•:•:•:•:•:•:•:•:•:•;• 

;J-J?f:jJ JI. I ( J;Ak _) I I I 1c,)q7 
Signature: 

Print Jd Name/Company : 
ll P(.,,.d . .er -Cot€ 
[ l Anaheim, CA (714) 937 - 1094 
[ J Aurora , CO (303) 751-1780 
~ Casper, WY (3071 235-5741 

Time [Printed Name/Company, 
()70'-' 

[ l Corpus Christi , TX (5 12) 289-2673 
I j Edison, NJ (908) 225 -6 700 
I Houston, TX (Env) (7 13) 690-4444 

Date lijt~t,i-i9gim,lto'lfr!?''':/ ·:::t·•···· [Date 
Signature, 

Time Printed Name /Company : Time 

{'fl Date ====-"-- RECEIVED BY: 
Signature : 

Date 

Time Printed Name /Company : Time 

( ] Houston, TX (Pet) (713 ) 94 3-9776 
[ l Indianapolis, IN (3 17 ) 87 5-5894 [ ] Lake Charles, LA (3 1 8) 58 3- 4926 

[ J Long Beach , CA (3 1 0) 595-8401 [ j Tampa , FL (813 ) 884-8268 [ Valpara iso, IN (219 ) 464-2389 



976293 

PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 

SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX RCVO DATE DATE DATE 

12212 SA1 976293 CA-GLR-R160 Moisture(@ 104 deg. C) 29.8 % by Wt SEDIMENT 11/19/979:00 11 /20/97 12:00 11/20/9712:00 

12212 SA1 976293 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.3 SEDIMENT 11 /19/97 9:00 3/5/98 9:42 3/5/98 9:42 

12212 SA1 976293 mod. HASL 300 Thorium-232. Activity 0.9 pCi/g 0.7 0.5 SEDIMENT 11/19/97 9:00 3/31 /98 13:39 3/31/98 13:39 

12212 SA1 976293 mod. HASL 300 Thorium-230, Activity 1 pCi/g 0.9 0.8 SEDIMENT 11 /19/97 9:00 3/31/98 13:39 3/31 /98 13:39 

12212 SA1 976293 mod. HASL 300 Thorium-227 0.3 pCilg 0.4 0.6 SEDIMENT 11/19/97 9:00 3/31/98 13:39 3/31 /98 13:39 

1221 2 SA1 976293 mod. HASL 300 Uranium-238, Activity 0.7 pCi/g 0.3 0.1 SEDIMENT 11 /19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12212 SA1 976293 mod. HASL 300 Uranium-235, Activity 0.1 pCilg 0.1 0.2 SEDIMENT 11 /19/97 9:00 313198 10:09 3/3/98 10:09 

12212 SA1 976293 mod. HASL 300 Uranium-233/234 . Activity 0.7 pCilg 0.3 0.2 SEDIMENT 11119/97 9:00 313198 10:09 3/3/98 10:09 

1221 2 SA1 976293 mod. HASL 300 Promethium 147 10.5 pCilg 5.2 8.3 SEDIMENT 11119/97 9:00 4/8/9810:12 418/98 10:12 

12212 SA1 976293 CA-GLR-17.0 Tritium, Activity 60.4 pCilg 0.8 0.3 SEDIMENT 11 /19197 9:00 2119198 3:39 2/19198 3:39 

12212 SA1 976293 EPA 901 .1 Bismuth-214, Activity 1.3 pCilg 0.3 0.1 SEDIMENT 11119/97 9:00 3130/98 13:09 3130198 13:09 

12212 SA1 976293 EPA 901 .1 Radium-226, Activity 1.3 pCilg 0.3 0.1 SEDIMENT 11 /19197 9:00 3/30/98 13:09 3/30/98 13:09 

12212 SA1 976293 EPA 901 .1 Cobalt-57. Activity ND pCilg 0.1 SEDIMENT 11 /19197 9:00 3/30198 13:09 3130198 13:09 

12212 SA1 976293 EPA 901 .1 Cobalt-60, Activity ND pCilg 0.3 SEDIMENT 11 /19197 9:00 3/30/98 13:09 3130198 13:09 

12212 SA1 976293 EPA 901 .1 Cesium-137. Activity 0.5 pCilg 0.1 0.1 SEDIMENT 11/19/97 9:00 3/30/98 13:09 3/30/98 13:09 

12212 SA1 976293 EPA 901 .1 Lead-21 o. Activity ND pCilg 21.7 SEDIMENT 11119/97 9:00 3/30198 13:09 3130198 13:09 

1221 2 SA1 976293 EPA 901 .1 Lead-211. Activi ty ND pCilg 1.2 SEDIMENT 11 /19/97 9:00 3/30198 13:09 3130198 13:09 

12212 SA1 976293 EPA 901 .1 Lead-2 14, Activity 1.9 pCilg 0.5 0.2 SEDIMENT 11119/97 9:00 3/30/98 13:09 3130198 13:09 

12212 SA1 976293 EPA 901 .1 Radium-228, Activity 1.4 pCilg 0.4 0.1 SEDIMENT 11119/97 9:00 3/30/98 13:09 3130/98 13:09 

12212 SA1 976293 EPA 901 .1 Radium-223, Activity NO pCilg 0.4 SEDIMENT 11119/97 9:00 3/30198 13:09 3130/98 13:09 

12212 MD 976293 mod. HASL 300 Thorium-227 0 RPO 0.4 0.5 Soil 3/31/98 13:39 3/31/98 13:39 

12212 MD 976293 mod. HASL 300 Thorium-230, Activity 57.1 RPO 0.9 0.5 Soil 3/31/98 13:39 3/31/98 1·3:39 

12212 MD 976293 mod. HASL 300 Thorium-232, Activity 20 RPO 0.7 0.4 Soil 3/31/98 13:39 3/31/98 13:39 

12535 SA1 976293 mod. HASL 300 Plutonium-239/240 0.2 pCi/g 0.2 0.3 SEDIMENT 11/19/97 9:00 3/5/98 9:42 3/5198 9:42 

12535 SA1 976293 mod. HASL 300 Thorium-232, Activity 0.5 pCi/g 0.4 0.4 SEDIMENT 11 /19/97 9:00 3/31/98 13:39 3/31/98 13:39 

12535 SA1 976293 mod. HASL 300 Thorium-230, Activity 1.6 pCi/g 0.8 0.5 SEDIMENT 11/19/97 9:00 3/31/98 13:39 3/31/98 13:39 

12535 SA1 976293 mod. HASL 300 Thorium-227 0.2 pCi/g 0.2 0.4 SEDIMENT 11/19/97 9:00 3/31/98 13:39 3/31/98 13:39 

12535 SA1 976293 mod. HASL 300 Uranium-238, Activity 1.4 pCi/g 0.6 0.3 SEDIMENT 11/19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12535 SA1 976293 mod. HASL 300 Uranium-235, Activity 0.3 pCi/g 0.3 0.2 SEDIMENT 11/19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12535 SA1 976293 mod. HASL 300 Uranium-233/234, Activity 1.9 pCi/g 0.8 0.3 SEDIMENT 11 /19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12535 SA1 976293 mod. HASL 300 Prometh ium 147 12.8 pCi/g 5.2 8.3 SEDIMENT 11/19/97 9:00 4/8/98 10: 12 4/8/98 10:12 

12535 SA1 976293 CA-GLR-17.0 Tritium, Activity 0.8 pCi/g 0.1 0.1 SEDIMENT 11 /19/97 9:00 2/19/98 3:39 2/19/98 3:39 

12535 SA1 976293 CA-GLR-R160 Moisture (@ 104 deg. C) 22.4 % by wt SEDIMENT 11 /19/97 9:00 11 /20/9712:00 11/20/9712:00 

12535 SA1 976293 EPA 901 .1 Lead-214, Activity 2.5 pCi/g 0.5 0.1 SEDIMENT 11/19/97 9:00 3/30/98 7:52 3/30/98 7:52 

12535 SA1 976293 EPA 901 .1 Radium-228, Activity 2.1 pCi/g 0.7 0.2 SEDIMENT 11/19/97 9:00 3/30/98 7:52 3/30/98 7:52 

12535 SA1 976293 EPA 901 .1 Bismuth-214, Activity 1.7 pCi/g 0.5 0.2 SEDIMENT 11 /19/97 9:00 3/30/98 7:52 3/30/98 7:52 

12535 SA1 976293 EPA 901 .1 Radium-226, Activity 1.7 pCi/g 0.5 0.2 SEDIMENT 11 /19/97 9:00 3/30/98 7:52 3/30/98 7:52 

12535 SA1 976293 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.1 SEDIMENT 11 /19/97 9:00 3/30/98 7:52 3/30/98 7:52 

12535 SA1 976293 EPA 901 .1 Cobalt-60, Activity NO pCi/g 0.3 SEDIMENT 11 /19/97 9:00 3/30/98 7:52 3/30/98 7:52 

12535 SA1 976293 EPA 901 .1 Cesium-137, Activity ND pCi/g 0.2 SEDIMENT 11 /19/97 9:00 3/30/98 7:52 3/30/98 7:52 

12535 SA1 976293 EPA 901 .1 Lead-210. Activity NO pCi/g 5 SEDIMENT 11 /19/97 9:00 3/30/98 7:52 3/30/98 7:52 

12535 SA1 976293 EPA 901 .1 Lead-211 , Activity ND pCi/g 8.3 SEDIMENT 11 /19/97 9:00 3/30/98 7:52 3/30/98 7:52 

12535 SA1 976293 EPA 901 .1 Radium-223, Activity ND pCi/g 0.5 SEDIMENT 11 /19/97 9:00 3/30/98 7:52 3/30/98 7:52 

12535 MO 976293 mod. HASL 300 Plutonium-239/240 0.2 RPO 0.1 0.3 Soil 3/5/98 9:42 3/5/98 9:42 

12536 SA1 976293 mod. HASL 300 Plutonium-239/240 0.1 pCilg 0.3 0.5 SEDIMENT 11/19/97 9:00 3/5/98 9:42 3/5/98 9:42 

12536 SA1 976293 mod. HASL 300 Thorium-232, Activity 0.9 pCi/g 0.8 0.8 SEDIMENT 11 /19197 9:00 3/31 /98 13:39 3/31/98 13:39 

12536 SA1 976293 mod. HASL 300 Thorium-230, Activity 0.5 pCi/g 1 1.2 SEDIMENT 11 /19/97 9:00 3/31/98 13:39 3/31/98 13:39 

12536 SA1 976293 mod. HASL 300 Thorium-227 0.1 pCilg 0.3 0.7 SEDIMENT 11 /19/97 9:00 3/31/98 13:39 3/31/98 13:39 
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PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 

SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX RCVD DATE DATE DATE 

12536 SA1 976293 CA-GLR-17.0 Tritium, Activity ND pCi/g 0.1 0.1 SEDIMENT 11/19/97 9:00 2/19/98 3:39 2/19/98 3:39 

12536 SA1 976293 mod. HASL 300 Uranium-238, Activity 0.6 pCi/g 0.2 0.1 SEDIMENT 11/19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12536 SA1 976293 CA-GLR-R160 Moisture(@ 104 deg. C) 25.6 % by Wt SEDIMENT 11 /19/97 9:00 11 /20/9712:00 11/20/9712:00 

12536 SA1 976293 mod. HASL 300 Uranium-235, Activity 0.1 pCi/g 0.1 0.1 SEDIMENT 11 /19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12536 SA1 976293 mod. HASL 300 Uranium-233/234, Activity 0.5 pCi/g 0.2 0.2 SEDIMENT 11 /19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12536 SA1 976293 EPA 901 .1 Radium-226, Activity 1.6 pCi/g 0.3 0.1 SEDIMENT 11 /19/97 9:00 3/30/98 7:52 3/30/98 7:52 

12536 SA1 976293 mod. HASL 300 Promethium 147 13.4 pCi/g 5.2 8.3 SEDIMENT 11 /19/97 9:00 4/8/98 10:12 4/8/98 10:12 

12536 SA1 976293 EPA 901 .1 Bismuth-214 , Activity 1.6 pCi/g 0.3 0.1 SEDIMENT 11 /1 9/97 9:00 3/30/98 7:52 3/30/98 7·52 

12536 SA1 976293 EPA 901 .1 Radium-228, Activity 1.5 pCi/g 0.5 0.1 SEDIMENT 11 /19/97 9:00 3/30/98 7: 52 3/30/98 7:52 

12536 SA1 976293 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.1 SEDIMENT 11 /19/97 9:00 3/30/98 7:52 3/30/98 7:52 

12536 SA1 976293 EPA 901 .1 Cesium-137, Activity ND pCi/g 0.4 SEDIMENT 11/19/97 9:00 3/30/98 7:52 3/30/98 7:52 

12536 SA1 976293 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.1 SEDIMENT 11/19/97 9:00 3/30/98 7:52 3/30/98 7:52 

12536 SA1 976293 EPA 901 .1 Lead-210, Activity ND pCi/g 33.6 SEDIMENT 11/19/97 9:00 3/30/98 7:52 3/30/98 7:52 

12536 SA1 976293 EPA 901 .1 Radium-223, Activity ND pCi/g 1.4 SEDIMENT 11 /19/97 9:00 3/30/98 7:52 3/30/98 7:52 

12536 SA1 976293 EPA 901 .1 Lead-21 1, Activity 9.7 pCi/g 3.3 1.2 SEDIMENT 11 /19/97 9:00 3/30/98 7:52 3/30/98 7:52 

12536 SA1 976293 EPA 901 .1 Lead-21 4, Activity 1.5 pCi/g 0.3 0.2 SEDIMENT 11 /19/97 9:00 3/30/98 7:52 3/30/98 7:52 

12536 MS 976293 CA-GLR-17.0 Tritium, Activity 78.2 % REC 195 260 Soil 2/19/98 3:39 2/19/98 3:39 

12536 MS 976293 mod. HASL 300 Promethium 147 104.2 % REC 10.3 8.3 Soil 4/8/98 1 O: 12 4/8/98 10:12 

12536 MS 976293 mod. HASL 300 Plutonium-239/240 108.3 % REC 1.3 0.3 Soil 3/5/98 9:42 3/5/98 9:42 

12537 SA1 976293 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.3 SEDIMENT 11 /19/97 9:00 3/5/98 9:42 3/5/98 9:42 

12537 SA1 976293 CA-GLR-17.0 Tritium, Activity 0.1 pCi/g 0.1 0.1 SEDIMENT 11 /19/97 9:00 2/19/98 3:39 2/19/98 3:39 

12537 SA1 976293 mod. HASL 300 Thorium-232, Activity 0.8 pCi/g 0.6 0.5 SEDIMENT 11/19/97 9:00 3/31/98 13:39 3/31/98 13:39 

12537 SA1 976293 mod. HASL 300 Promethium 147 10.1 pCi/g 5.1 8.3 SEDIMENT 11 /19/97 9:00 4/8/98 1 O: 12 4/8/98 10:12 

12537 SA1 976293 mod. HASL 300 Thorium-230, Activity 0.5 pCi/g 0.7 0.8 SEDIMENT 11 /19/97 9:00 3/31/98 13:39 3/31/98 13:39 

12537 SA1 976293 mod. HASL 300 Thorium-227 0.6 pCi/g 0.5 0.5 SEDIMENT 11 /19/97 9:00 3/31/98 13:39 3/31/98 13:39 

12537 SA1 976293 mod. HASL 300 Uranium-238, Activity 0.7 pCi/g 0.3 0.1 SEDIMENT 11 /19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12537 SA1 976293 mod. HASL 300 Uranium-235, Activity 0.1 pCi/g 0.1 0.1 SEDIMENT 11 /19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12537 SA1 976293 mod. HASL 300 Uranium-233/234 , Activity 0.7 pCi/g 0.3 0.2 SEDIMENT 11 /19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12537 SA1 976293 EPA 901 .1 Lead-2 11, Activity ND pCi/g 12.1 SEDIMENT 11 /19/97 9:00 3/30/98 9: 12 3/30/98 9: 12 

12537 SA1 976293 CA-GLR-R160 Moisture(@ 104 deg. C) 29.7 % by wt SEDIMENT 11/19/97 9:00 11/20/9712:00 11/20/9712:00 

12537 SA1 976293 EPA 901 .1 Radium-228, Activity 2.2 pCi/g 0.6 0.3 SEDIMENT 11 /19/97 9:00 3/30/98 9: 12 3/30/98 9:12 

12537 SA1 976293 EPA 901 .1 Bismuth-214 , Activity 2.6 pCi/g 0.4 0.1 SEDIMENT 11/19/97 9:00 3/30/98 9: 12 3/30/98 9: 12 

12537 SA1 976293 EPA 901 .1 Radium-226, Activity 2.6 pCi/g 0.4 0.1 SEDIMENT 11/19/97 9:00 3/30/98 9: 12 3/30/98 9: 12 

12537 SA1 976293 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.1 SEDIMENT 11/19/97 9:00 3/30/98 9: 12 3/30/98 9:12 

12537 SA1 976293 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.1 SEDIMENT 11/19/97 9:00 3/30/98 9: 12 3/30/98 9:12 

12537 SA1 976293 EPA 901 .1 Cesium-137, Activity ND pCi/g 1.1 SEDIMENT 11/19/97 9:00 3/30/98 9: 12 3/30/98 9: 12 

12537 SA1 976293 EPA 901 .1 Lead-214, Activity 2.4 pCi/g 0.6 0.2 SEDIMENT 11/19/97 9:00 3/30/98 9:12 3/30/98 9: 12 

12537 SA1 976293 EPA 901 .1 Lead-210, Activity ND pCi/g 3.9 SEDIMENT 11/19/97 9:00 3/30/98 9:12 3/30/98 9: 12 

12537 SA1 976293 EPA 901 .1 Radium-223, Activity 0.7 pCi/g 0.3 0.2 SEDIMENT 11/19/97 9:00 3/30/98 9: 12 3/30/98 9: 12 

12538 SA1 976293 mod. HASL 300 Thorium-230, Activity 0.5 pCi/g 0.6 0.6 SEDIMENT 11/19/97 9:00 3/31 /98 13:39 3/31/98 13:39 

12538 SA1 976293 CA-GLR-17.0 Tritium, Activity ND pCi/g 0.1 0.1 SEDIMENT 11/19/97 9:00 2/19/98 3:39 2/19/98 3:39 

12538 SA1 976293 mod. HASL 300 Thorium-227 0.1 pCi/g 0.2 0.3 SEDIMENT 11 /19/97 9:00 3/31/98 13:39 3/31/98 13:39 

12538 SA1 976293 mod. HASL 300 Plutonium-239/240 0.2 pCi/g 0.2 0.2 SEDIMENT 11 /19/97 9:00 3/5/98 9:42 3/5/98 9:42 

12538 SA1 976293 mod. HASL 300 Uranium-238, Activity 0.6 pCi/g 0.2 0.1 SEDIMENT 11/19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12538 SA1 976293 mod. HASL 300 Thorium-232, Activity 0.7 pCi/g 0.5 0.4 SEDIMENT 11/19/97 9:00 3/31/98 13:39 3/31/98 13:39 

12538 SA1 976293 mod. HASL 300 Uranium-233/234, Activity 0.5 pCi/g 0.2 0.2 SEDIMENT 11/19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12538 SA1 976293 mod. HASL 300 Promethium 147 12 pCi/g 5.2 8.3 SEDIMENT 11/19/97 9:00 4/8/98 10:12 4/8/98 10:12 

12538 SA1 976293 CA-GLR-R160 Moisture(@ 104 deg. C) 22.3 % by wt SEDIMENT 11/19/97 9:00 11 /20/9712:00 11/20/9712:00 
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12538 SA1 976293 EPA 901 .1 Radium-228, Activity 1.2 pCiig 0.4 0.1 SEDIMENT 11 /19/97 9:00 3/30/98 9:12 3/30/98 9:12 

12538 SA1 976293 EPA 901 .1 Bismuth-214 , Activity ND pCi/g 1.5 SEDIMENT 11/19/97 9:00 3/30/98 9:12 3/30/98 9:12 

12538 SA1 976293 EPA 901 .1 Radium-226, Activity ND pCi/g 1.5 SEDIMENT 11/19/97 9:00 3/30/98 9:12 3/30/98 9:12 

12538 SA1 976293 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.1 SEDIMENT 11/19/97 9:00 3/30/98 9:12 3/30/98 9:12 

12538 SA1 976293 EPA 901 .1 Cobalt-60, Activity ND pCi/g 01 SEDIMENT 11/19/97 9:00 3/30/98 9:12 3/30/98 9: 12 

12538 SA1 976293 mod. HASL 300 Uranium-235, Activity 0.1 pCiig 0.1 0.1 SEDIMENT 11 /19/97 9:00 3/3/98 10:09 3/3/98 10·09 

12538 SA1 976293 EPA 901 .1 Cesium-137, Activity ND pCi/g 0.6 SEDIMENT 11/19/97 9:00 3/30/98 9: 12 3/30/98 9: 12 

12538 SA1 976293 EPA 901 .1 Radium-223, Activity ND pCiig 0.3 SEDIMENT 11 /19/97 9:00 3/30/98 9: 12 3/30/98 9: 12 

12538 SA1 976293 EPA 901 .1 Lead -21 0, Activity ND pCi/g 25.9 SEDIMENT 11 /1 9/97 9:00 3/30/98 9: 12 3/30/98 9: 12 

12538 SA1 976293 EPA 901 .1 Lead-2 11 , Activity ND pCi/g 4.8 SEDIMENT 11 /19/97 9:00 3/30/98 9: 12 3/30/98 9: 12 

12538 SA1 976293 EPA 901 .1 Lead-214, Activity ND pCi/g 1.2 SEDIMENT 11 /19/97 9:00 3/30/98 9:12 3/30/98 9:12 

12538 MD 976293 CA-GLR-17.0 Tritium, Activity 26.1 RPO 156 255 Soil 2/19/98 3:39 2/19/98 3:39 

12539 SA1 976293 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.2 SEDIMENT 11/19/97 9:00 3/5/98 9:42 3/5/98 9:42 

12539 SA1 976293 CA-GLR-17.0 Tritium, Activity ND pCiig 0.1 0.1 SEDIMENT 11/19/97 9:00 2/19/98 3:39 2/19/98 3:39 

12539 SA1 976293 mod. HASL 300 Thorium-232, Activity 0.9 pCi/g 0.5 0.3 SEDIMENT 11/19/97 9:00 3/31/98 13:39 3/31/98 13:39 

12539 SA1 976293 mod. HASL 300 Thorium-227 0.1 pCi/g 0.1 0.3 SEDIMENT 11/19/97 9:00 3/31 /98 13:39 3/31 /98 13:39 

12539 SA1 976293 mod. HASL 300 Thorium-230, Activity 1 pCi/g 0.6 0.5 SEDIMENT 11/19/97 9:00 3/31/98 13:39 3/3 1/98 13:39 

12539 SA1 976293 mod. HASL 300 Promethium 147 9.5 pCi/g 5.1 8.3 SEDIMENT 11/19/97 9:00 4/8/98 10:12 4/8/98 10:12 

12539 SA1 976293 CA-GLR-R160 Moisture (@ 104 deg. C) 30.1 % bywt SEDIMENT 11/19/97 9:00 11/20/97 12:00 11/20/97 12:00 

12539 SA1 976293 EPA 901 .1 Radium-228, Activity 1.4 pCi/g 0.4 0.1 SEDIMENT 11/19/97 9:00 3/30/98 10: 15 3/30/98 10:15 

12539 SA1 976293 EPA 901 .1 Bismuth-214 , Activity 1.8 pCi/g 0.5 0.2 SEDIMENT 11/19/97 9:00 3/30/98 10: 15 3/30/98 10:15 

12539 SA1 976293 mod. HASL 300 Uranium-233/234, Activity 0.8 pCi/g 0.3 0.2 SEDIMENT 11/19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12539 SA1 976293 mod. HASL 300 Uranium-235, Activity 0.1 pCi/g 0.1 0.1 SEDIMENT 11/19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12539 SA1 976293 mod. HASL 300 Uranium-238, Activity 0.5 pCi/g 0.2 0.1 SEDIMENT 11/19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12539 SA1 976293 EPA 901 .1 Radium-226, Activity 1.8 pCi/g 0.5 0.2 SEDIMENT 11/19/97 9:00 3/30/98 10:15 3/30/98 10:15 

12539 SA1 976293 EPA 901 .1 Lead-210, Activity ND pCi/g 3.7 SEDIMENT 11/19/97 9:00 3/30/98 10:15 3/30/98 10:15 

12539 SA1 976293 EPA 901 .1 Cesium-137, Activity ND pCi/g 0.8 SEDIMENT 11/19/97 9:00 3/30/98 10:15 3/30/98 10:15 

12539 SA1 976293 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.1 SEDIMENT 11/19/97 9:00 3/30/98 10:15 3/30/98 10:15 

12539 SA1 976293 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.1 SEDIMENT 11 /19/97 9:00 3/30/98 10:15 3/30/98 10:15 

12539 SA1 976293 EPA 901 .1 Lead-211 , Activity ND pCi/g 2.5 SEDIMENT 11 /19/97 9:00 3/30/98 10:15 3/30/98 10:15 

12539 SA1 976293 EPA 901 .1 Lead-214, Activity ND pCi/g 1.4 SEDIMENT 11/19/97 9:00 3/30/98 10:15 3/30/98 10:15 

12539 SA1 976293 EPA 901 .1 Radium-223, Activity ND pCi/g 0.5 SEDIMENT 11 /19/97 9:00 3/30/98 10:15 3/30/98 10:15 

12539 MD 976293 mod. HASL 300 Uranium-238, Activity 0.2 RPO 0.3 0.1 Soil 3/3/98 10:09 3/3/98 10:09 

12539 MD 976293 mod. HASL 300 Uranium-235, Activity 0 RPO 0.1 0.1 Soil 3/3/98 10:09 3/3/98 10:09 

12539 MD 976293 mod. HASL 300 Uranium-233/234, Activity 13.3 RPO 0.3 0.1 Soil 3/3/98 10:09 3/3/98 10:09 

12540 SA1 976293 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.2 SEDIMENT 11/19/97 9:00 3/5/98 9:42 3/5/98 9:42 

12540 SA1 976293 mod. HASL 300 Thorium-232, Activity 0.8 pCi/g 0.6 0.5 SEDIMENT 11/19/97 9:00 3/31/98 13:39 3/31 /98 13:39 

12540 SA1 976293 mod. HASL 300 Thorium-230, Activity 1.4 pCiig 0.9 0.7 SEDIMENT 11 /19/97 9:00 3/31/98 13:39 3/31 /98 13:39 

12540 SA1 976293 mod. HASL 300 Thorium-227 0.5 pCi/g 0.5 0.5 SEDIMENT 11/19/97 9:00 3/31/98 13:39 3/31/98 13:39 

12540 SA1 976293 mod. HASL 300 Uranium-238, Activity 1 pCi/g 0.5 0.2 SEDIMENT 11 /19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12540 SA1 976293 CA-GLR-17.0 Tritium, Activity ND pCi/g 0.1 0.1 SEDIMENT 11 /19/97 9:00 2/19/98 3:39 2/19/98 3:39 

12540 SA1 976293 mod. HASL 300 Uranium-235, Activity 0.3 pCi/g 0.3 0.3 SEDIMENT 11 /19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12540 SA1 976293 EPA 901 .1 Cobalt-57, Activity ND pCiig 0.1 SEDIMENT 11 /19/97 9:00 3/30/98 1 0: 15 3/30/98 10: 15 

12540 SA1 976293 mod. HASL 300 Uranium-233/234, Activity 0.7 pCi/g 0.4 0.4 SEDIMENT 11/19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12540 SA1 976293 mod. HASL 300 Promethium 147 16.8 pCi/g 5.3 8.3 SEDIMENT 11/19/97 9:00 4/8/98 10:12 4/8/98 10:12 

12540 SA1 976293 CA-GLR-R160 Moisture (@ 104 deg. C) 28.2 % by wt SEDIMENT 11/19/97 9:00 11/20/9712:00 11 /20/9712:00 

12540 SA1 976293 EPA 901 .1 Radium-228, Activity 1 pCi/g 0.4 0.2 SEDIMENT 11/19/97 9:00 3/30/98 10:15 3/30/98 10:15 

12540 SA1 976293 EPA 901 .1 Bismuth-214 , Activity 1.4 pCi/g 0.5 0.2 SEDIMENT 11 /19/97 9:00 3/30/98 10:15 3/30/98 10:15 
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12540 SA1 976293 EPA 901 .1 Radium-226, Activity 1.4 pCilg 0.5 0.2 SEDIMENT 11119197 9:00 3130/98 10:15 3130/98 10:15 

12540 SA1 976293 EPA 901 .1 Cesium-137, Activity ND pCilg 0.2 SEDIMENT 11 119197 9:00 3130198 10:15 3130198 10:15 

12540 SA1 976293 EPA 901 .1 Cobalt-60, Activity ND pCilg 0.1 SEDIMENT 11119197 9:00 3/30/98 10:15 3/30/98 10:15 

12540 SA1 976293 EPA 901 .1 Lead-210, Activity ND pCi/g 23.1 SEDIMENT 11 /19/97 9:00 3/30/98 10:15 3/30/98 1 0: 15 

12540 SA1 976293 EPA 901 .1 Radium-223. Activity ND pCi/g 0.5 SEDIMENT 11/19/97 9:00 3/30/98 1 0: 15 3/30/98 10:15 

12540 SA1 976293 EPA 901 .1 Lead-211 , Activity ND pCilg 5.8 SEDIMENT 11 /19/97 9:00 3/30/98 10:15 3/30/98 10:15 

12540 SA1 976293 EPA 901 .1 Lead-214, Activity 1.6 pCi/g 0.3 0.1 SEDIMENT 11/19/97 9:00 3/30/98 1 0: 15 3/30/98 10: 15 

12540 MD 976293 mod. HASL 300 Promethium 147 5.9 RPO 5.2 8.3 Soil 4/8/98 10: 12 4/8/98 1 0: 12 

12540 MS 976293 mod. HASL 300 Uranium-233/234, Activity 88.9 % REC 1.2 0.2 Soil 313198 10:09 3/3/98 10:09 

12540 MS 976293 mod. HASL 300 Uranium-238, Activity 82 % REC 1.1 0.1 Soil 3/3198 10:09 313/98 10:09 

12541 SA1 976293 mod. HASL 300 Plutonium-239/240 ND pCilg 0.1 0.3 SEDIMENT 11119197 9:00 3/5/98 9:42 315/98 9:42 

12541 SA1 976293 mod. HASL 300 Thorium-232, Activity 0.5 pCi/g 0.6 0.7 SEDIMENT 11/19/97 9:00 3/31/98 13:39 3/31/98 13:39 

12541 SA1 976293 CA-GLR-17.0 Tritium, Activity ND pCi/g 0.1 0.1 SEDIMENT 11 /19/97 9:00 2/19/98 3:39 2/19/98 3:39 

12541 SA1 976293 mod. HASL 300 Thorium-230, Activity 0.8 pCi/g 0.9 1 SEDIMENT 11 /19/97 9:00 3/31/98 13:39 3/31/98 13:39 

12541 SA1 976293 EPA 901 .1 Radium-226, Activity ND pCi/g 1.5 SEDIMENT 11 /19/97 9:00 3/30198 11 :17 3/30/98 11 : 17 

12541 SA1 976293 mod. HASL 300 Thorium-227 ND pCilg 0.1 0.6 SEDIMENT 11 /19/97 9:00 3/31/98 13:39 3/31/98 13:39 

12541 SA1 976293 mod. HASL 300 Uranium-238, Activity 1.2 pCi/g 0.5 0.2 SEDIMENT 11 /19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12541 SA1 976293 mod. HASL 300 Uranium-235, Activity 0.4 pCi/g 0.3 0.2 SEDIMENT 11/19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12541 SA1 976293 mod. HASL 300 Uranium-233/234, Activity 0.7 pCi/g 0.4 0.4 SEDIMENT 11/19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12541 SA1 976293 mod. HASL 300 Promethium 147 9.5 pCi/g 5.1 8.3 SEDIMENT 11/19/97 9:00 4/8/98 1 0: 12 4/8/98 10:12 

12541 SA1 976293 CA-GLR-R160 Moisture (@ 104 deg. C) 28.2 % by Wt SEDIMENT 11/19/97 9:00 11 /20/97 12:00 11 /20/97 12:00 

12541 SA1 976293 EPA 901 .1 Radium-228, Activity 2.3 pCi/g 0.5 0.1 SEDIMENT 11 /19/97 9:00 3/30/98 11 :17 3/30/9811 :17 

12541 SA1 976293 EPA 901 .1 Bismuth-214, Activity ND pCi/g 1.5 SEDIMENT 11 /19/97 9:00 3/30/98 11 :17 3/30/98 11 :17 

12541 SA1 976293 EPA 901.1 Cobalt-60, Activity ND pCi/g 0.3 SEDIMENT 11 /19/97 9:00 3/30/98 11 :17 3/30/9811 :17 

12541 SA1 976293 EPA 901 .1 Cesium-137, Activity ND pCi/g 0.3 SEDIMENT 11/19/97 9:00 3/30/9811 :17 3/30/9811 :17 

12541 SA1 976293 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.1 SEDIMENT 11/19/97 9:00 3/30/9811 :17 3/30/9811 :17 

12541 SA1 976293 EPA 901 .1 Lead-21 0, Activity 3.7 pCi/g 1.3 0.9 SEDIMENT 11 /19/97 9:00 3/30/98 11 :17 3/30/9811 :17 

12541 SA1 976293 EPA 901.1 Radium-223 , Activity ND pCi/g 0.5 SEDIMENT 11/19/97 9:00 3/30/98 11 :17 3/30/9811 :17 

12541 SA1 976293 EPA 901.1 Lead-211, Activity ND pCi/g 3.5 SEDIMENT 11 /19/97 9:00 3/30/98 11 :17 3/30/9811 :17 

12541 SA1 976293 EPA 901 .1 Lead-214, Activity 1.5 pCi/g 0.5 0.2 SEDIMENT 11/19/97 9:00 3/30/98 11 : 17 3/30/98 11 :17 

12542 SA1 976293 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.2 0.3 SEDIMENT 11/19/97 9:00 3/5/98 9:42 3/5/98 9:42 

12542 SA1 976293 CA-GLR-17.0 Tritium, Activity 0.1 pCi/g 0.1 0.1 SEDIMENT 11/19/97 9:00 2/19/98 3:39 2/19/98 3:39 

12542 SA1 976293 mod. HASL 300 Thorium-232, Activity 0.8 pCi/g 0.6 0.5 SEDIMENT 11/19/97 9:00 3/31/98 13:39 3/31/98 13:39 

12542 SA1 976293 EPA 901 .1 Bismuth-214, Activity ND pCi/g 1.2 SEDIMENT 11/19/97 9:00 3/30/9811 :17 3/30/98 11 :17 

12542 SA1 976293 mod. HASL 300 Thorium-230, Activity 1.1 pCi/g 0.7 0.6 SEDIMENT 11/19/97 9:00 3/31/98 13:39 3/31/98 13:39 

12542 SA1 976293 mod. HASL 300 Thorium-227 0.5 pCi/g 0.5 0.5 SEDIMENT 11 /19/97 9:00 3/31/98 13:39 3/31/98 13:39 

12542 SA1 976293 mod. HASL 300 Uranium-238, Activity 0.8 pCilg 0.3 0.1 SEDIMENT 11 /19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12542 SA1 976293 mod. HASL 300 Uranium-235, Activity 0.4 pCi/g 0.2 0.2 SEDIMENT 11 /19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12542 SA1 976293 mod. HASL 300 Uranium-233/234, Activity 0.8 pCi/g 0.3 0.2 SEDIMENT 11 /19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12542 SA1 976293 mod. HASL 300 Promethium 147 15.2 pCi/g 5.2 8.3 SEDIMENT 11/19/97 9:00 4/8/98 10:12 4/8/98 1 0: 12 

12542 SA1 976293 CA-GLR-R160 Moisture(@ 104 deg. C) 30.3 % by Wt SEDIMENT 11/19/97 9:00 11/20/9712:00 11/20/9712:00 

12542 SA1 976293 EPA 901 .1 Radium-228, Activity 1.7 pCi/g 0.5 0.2 SEDIMENT 11/19/97 9:00 3/30/9811 :17 3/30/9811 :17 

12542 SA1 976293 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.1 SEDIMENT 11 /19/97 9:00 3/30/9811 :17 3/30/98 11 :17 

12542 SA1 976293 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.5 SEDIMENT 11 /19/97 9:00 3/30/9811 :17 3/30/98 11 :17 

12542 SA1 976293 EPA 901 .1 Radium-226, Activity ND pCi/g 1.2 SEDIMENT 11/19/97 9:00 3/30/9811 :17 3/30/98 11:17 

12542 SA1 976293 EPA 901 .1 Cesium-137, Activity 0.6 pCilg 0.1 0.1 SEDIMENT 11/19/97 9:00 3/30/9811 :17 3/30/9811 :17 

12542 SA1 976293 EPA 901.1 Radium-223, Activity ND pCi/g 0.3 SEDIMENT 11 /19/97 9:00 3/30/9811 :17 3/30/98 11 : 17 

12542 SA1 976293 EPA 901 .1 Lead-210, Activity ND pCi/g 42.2 SEDIMENT 11 /19/97 9:00 3/30/9811 :17 3/30/9811 :17 
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12542 SA1 976293 EPA 901 .1 Lead-2 11 . Activity 3.9 pCi/g 1.6 0.5 SEDIMENT 11 /19/97 9:00 3/30/9811 :17 3/30/98 11 : 17 

12542 SA1 976293 EPA 901 .1 Lead-214 , Activity 1.2 pCi/g 0.2 01 SEDIMENT 11 /19/97 9:00 3/30/9811 :17 3/30/98 11:1 7 

12543 SA1 976293 CA-GLR-17.0 Tritium, Activity ND pCi/g 0.1 0.1 SEDIMENT 11 /19/97 9:00 2/19/98 3:39 2/19/98 3:39 

12543 SA1 976293 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.2 SEDIMENT 11 /19/97 9:00 3/5/98 9:42 3/5/98 9:42 

12543 SA1 976293 EPA 901 .1 Rad ium-228, Activity 1.7 pCi/g 0.6 0.3 SEDIMENT 11/19/97 9:00 3/30/98 13:09 3/30/98 13:09 

12543 SA1 976293 mod. HASL 300 Thorium-232. Activity 1.7 pCi/g 0.8 0.4 SEDIMENT 11/19/97 9:00 3/31 /98 13:39 3/31 /98 13:39 

12543 SA1 976293 mod. HASL 300 Thorium-230, Activity 1.4 pCi/g 0.9 0.7 SEDIMENT 11 /19/97 9:00 3/31/98 13:39 3/31 /98 13:39 

12543 SA1 976293 mod. HASL 300 Thorium-227 0.1 pCi/g 0.2 0.3 SEDIMENT 11 /19/97 9:00 3/31/98 13:39 3/31 /98 13:39 

12543 SA1 976293 mod. HASL 300 Uranium-238, Activity 0.7 pCi/g 0.3 0.1 SEDIMENT 11 /19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12543 SA1 976293 mod. HASL 300 Uranium-235, Activity 0.1 pCi/g 0.1 0.1 SEDIMENT 11 /19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12543 SA1 976293 mod. HASL 300 Uranium-233/234, Activity 0.9 pCi/g 0.3 0.2 SEDIMENT 11/19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12543 SA1 976293 mod. HASL 300 Promethium 147 7.7 pCiig 5.1 8.3 SEDIMENT 11 /19/97 9:00 4/8/98 10:12 4/8/98 1 0: 12 

12543 SA1 976293 CA-GLR-R160 Moisture (@ 104 deg. C) 27.2 % by wt SEDIMENT 11/19/97 9:00 11/20/9712:00 11 /20/9712:00 

12543 SA1 976293 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.1 SEDIMENT 11/19/97 9:00 3/30/98 13:09 3/30/98 13:09 

12543 SA1 976293 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.4 SEDIMENT 11/19/97 9:00 3/30/98 13:09 3/30/98 13:09 

12543 SA1 976293 EPA 901 .1 Cesium-137. Activity ND pCi/g 0.6 SEDIMENT 11 /19/97 9:00 3/30/98 13:09 3/30/98 13:09 

12543 SA1 976293 EPA 901 .1 Radium-226, Activi ty ND pCi/g 1.6 SEDIMENT 11 /19/97 9:00 3/30/98 13:09 3/30/98 13:09 

12543 SA1 976293 EPA 901 .1 Lead-21 o, Activity ND pCi/g 4.3 SEDIMENT 11 /19/97 9:00 3/30/98 13:09 3/30/98 13:09 

12543 SA1 976293 EPA 901 .1 Bismuth-214, Activity ND pCi/g 1.6 SEDIMENT 11 /19/97 9:00 3/30/98 13:09 3/30/98 13:09 

12543 SA1 976293 EPA 901 .1 Lead-211 , Activity ND pCi/g 10 SEDIMENT 11/19/97 9:00 3/30/98 13:09 3/30/98 13:09 

12543 SA1 976293 EPA 901 .1 Lead-214. Activi ty 2 pCi/g 0.4 0.2 SEDIMENT 11/19/97 9:00 3/30/98 13:09 3/30/98 13:09 

12543 SA1 976293 EPA 901 .1 Radium-223, Activity ND pCi/g 0.5 SEDIMENT 11/19/97 9:00 3/30/98 13:09 3/30/98 13:09 

12544 SA1 976293 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.2 0.4 SEDIMENT 11/19/97 9:00 3/5/98 9:42 3/5/98 9:42 

12544 SA1 976293 mod. HASL 300 Thorium-232, Activity 0.9 pCi/g 0.7 0.5 SEDIMENT 11/19/97 9:00 3/31/98 13:39 3/31 /98 13:39 

12544 SA1 976293 mod. HASL 300 Thorium-230, Activity 1.3 pCi/g 0.9 0.7 SEDIMENT 11/19/97 9:00 3/31/98 13:39 3/31/98 13:39 

12544 SA1 976293 CA-GLR-17.0 Tritium, Activity 0.1 pCi/g 0.1 0.1 SEDIMENT 11/19/97 9:00 2/19/98 3: 39 2/19/98 3:39 

12544 SA1 976293 mod. HASL 300 Thorium-227 0.5 pCi/g 0.5 0.6 SEDIMENT 11/19/97 9:00 3/31/98 13:39 3/31 /98 13:39 

12544 SA1 976293 mod. HASL 300 Promethium 147 17.8 pCi/g 5.3 8.3 SEDIMENT 11/19/97 9:00 4/8/98 10:12 4/8/98 10:12 

12544 SA1 976293 mod. HASL 300 Uranium-238, Activity 0.7 pCi/g 0.3 01 SEDIMENT 11/19/97 9:00 3/3/98 1 O: 09 3/3/98 10:09 

12544 SA1 976293 mod. HASL 300 Uranium-235, Activity 0.2 pCi/g 0.1 0.1 SEDIMENT 11/19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12544 SA1 976293 mod. HASL 300 Uranium-233/234, Activity 1.1 pCi/g 0.3 0.1 SEDIMENT 11/19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12544 SA1 976293 EPA 901 .1 Rad ium-228, Activity 1.9 pCi/g 0.7 0.2 SEDIMENT 11/19/97 9:00 3/30/98 14:1 1 3/30/98 14:11 

12544 SA1 976293 EPA 901 .1 Bismuth-214 , Activity 1.4 pCiig 0.4 0.2 SEDIMENT 11/19/97 9:00 3/30/98 14:11 3/30/98 14:11 

12544 SA1 976293 EPA 901 .1 Radium-226, Activity 1.4 pCi/g 0.4 0.2 SEDIMENT 11 /19/97 9:00 3/30/9814:11 3/30/98 14:11 

12544 SA1 976293 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.1 SEDIMENT 11 /19/97 9:00 3/30/98 14:11 3/30/98 14: 11 

12544 SA1 976293 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.3 SEDIMENT 11 /19/97 9:00 3/30/98 14:11 3/30/98 14: 11 

12544 SA1 976293 EPA 901 .1 Cesium-137, Activity ND pCi/g 0.9 SEDIMENT 11/19/97 9:00 3/30/98 14:11 3/30/98 14:11 

12544 SA1 976293 EPA 901 .1 Lead-21 O, Activity ND pCi/g 4.8 SEDIMENT 11 /19/97 9:00 3/30/98 14:11 3/30/9814:11 

12544 SA1 976293 EPA 901 .1 Lead-211, Activity ND pCi/g 0.9 SEDIMENT 11 /19/97 9:00 3/30/98 14: 11 3/30/98 14:11 

12544 SA1 976293 CA-GLR-R160 Moisture (@ 104 deg. C) 35.8 % bywt SEDIMENT 11 /19/97 9:00 11 /20/9712:00 11 /20/97 12:00 

12544 SA1 976293 EPA 901 .1 Lead-214, Activity 2.2 pCi/g 0.5 0.3 SEDIMENT 11 /19/97 9:00 3/30/98 14:11 3/30/98 14:11 

12544 SA1 976293 EPA 901 .1 Radium-223, Activity ND pCi/g 0.4 SEDIMENT 11 /19/97 9:00 3/30/9814:11 3/30/98 14:11 

12544 MS 976293 mod. HASL 300 Thorium-232 . Activity 90.7 % REC 3.4 0.3 Soil 3/31/98 13:39 3/31 /98 13:39 

12545 SA1 976293 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.2 SEDIMENT 11/19/97 9:00 3/5/98 9:42 3/5/98 9:42 

12545 SA1 976293 mod. HASL 300 Thorium-232, Activity 1.5 pCi/g 0.8 0.4 SEDIMENT 11 /19/97 9:00 3/31/98 13:39 3/31 /98 13:39 

12545 SA1 976293 CA-GLR-17.0 Tritium, Activity 0.1 pCi/g 0.1 0.1 SEDIMENT 11/19/97 9:00 2/19/98 3:39 2/19/98 3:39 

12545 SA1 976293 mod. HASL 300 Thorium-230, Activity 1.7 pCi/g 0.8 0.2 SEDIMENT 11 /19/97 9:00 3/31 /98 13:39 3/31/98 13:39 

12545 SA1 976293 mod. HASL 300 Uranium-233/234, Activity 1.1 pCi/g 0.4 0.2 SEDIMENT 11 /19/97 9:00 3/3/98 10:09 3/3/98 10:09 
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12545 SA1 976293 mod . HASL 300 Thorium-227 0.3 pCi/g 0.4 0.5 SEDIMENT 11 /19/97 9:00 3/31/98 13:39 3/31/98 13:39 

12545 SA1 976293 mod. HASL 300 Uranium-238, Activity 1 pCi/g 0.4 0.1 SEDIMENT 11 /19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12545 SA1 976293 mod. HASL 300 Uranium-235, Activity 0.2 pCi/g 0.1 0 2 SEDIMENT 11 /19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12545 SA1 976293 CA-GLR-R160 Moisture(@ 104 deg. C) 38.2 % by wt SEDIMENT 11 /19/97 9:00 11 /20/97 12:00 11/20/97 12:00 

12545 SA1 976293 EPA 901 .1 Radium-228, Activity 1.6 pCi/g 0.6 0.3 SEDIMENT 11 /19/97 9:00 3/30/98 14:11 3/30/98 14:11 

12545 SA1 976293 EPA 901.1 Bismuth-214, Activity ND pCi/g 1.4 SEDIMENT 11 /19/97 9:00 3/30/98 14:11 3/30/98 14:11 

12545 SA1 976293 EPA 901 .1 Radium-226, Activity ND pCi/g 1.4 SEDIMENT 11/19/97 9:00 3/30/9814:11 3/30/98 14:11 

12545 SA1 976293 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.1 SEDIMENT 11 /19/97 9:00 3/30/98 14:11 3/30/98 14:11 

12545 SA1 976293 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.2 SEDIMENT 11/19/97 9:00 3/30/98 14:11 3/30/98 14:11 

12545 SA1 976293 EPA 901 .1 Cesium-137, Activity 0.7 pCi/g 0.2 0.1 SEDIMENT 11 /19/97 9:00 3/30/98 14:11 3/30/9814:11 

12545 SA1 976293 EPA 901 .1 Lead-21 o, Activity ND pCi/g 23.6 SEDIMENT 11 /19/97 9:00 3/30/98 14:11 3/30/98 14:11 

12545 SA1 976293 mod. HASL 300 Promethium 147 7.8 pCi/g 5.1 8.3 SEDIMENT 11 /19/97 9:00 4/8/98 10:12 4/8/98 10:12 

12545 SA1 976293 EPA 901.1 Lead-211 , Activity ND pCi/g 1.3 SEDIMENT 11 /19/97 9:00 3/30/98 14:11 3/30/98 14:11 

12545 SA1 976293 EPA 901 .1 Radium-223, Activity ND pCi/g 0.4 SEDIMENT 11 /19/97 9:00 3/30/98 14:11 3/30/98 14:11 

12545 SA1 976293 EPA 901 .1 Lead-214, Activity 2 pCi/g 0.3 0.1 SEDIMENT 11/19/97 9:00 3/30/9814:11 3/30/98 14:11 

12546 SA1 976293 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.2 SEDIMENT 11/19/97 9:00 3/5/98 9:42 3/5/98 9:42 

12546 SA1 976293 mod. HASL 300 Thorium-232, Activity 1 pCi/g 0.7 0.6 SEDIMENT 11/19/97 9:00 3/31/98 13:39 3/31 /98 13:39 

12546 SA1 976293 CA-GLR-17.0 Tritium, Activity 9.6 pCi/g 0.2 0.2 SEDIMENT 11 /19/97 9:00 2/19/98 3:39 2/19/98 3:39 

12546 SA1 976293 mod. HASL 300 Thorium-230, Activity 1.5 pCi/g 1 0.8 SEDIMENT 11/19/97 9:00 3/31/98 13:39 3/31/98 13:39 

12546 SA1 976293 mod. HASL 300 Uranium-235, Activity 0.2 pCiig 0.1 0.1 SEDIMENT 11 /19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12546 SA1 976293 mod. HASL 300 Thorium-227 ND pCi/g 0.1 0.7 SEDIMENT 11/19/97 9:00 3/31/98 13:39 3/31/98 13:39 

12546 SA1 976293 mod. HASL 300 Uranium-238, Activity 1 pCi/g 0.4 0.1 SEDIMENT 11/19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12546 SA1 976293 mod. HASL 300 Promethium 147 11 .5 pCi/g 5.2 8.3 SEDIMENT 11/19/97 9:00 4/8/98 10:12 4/8/98 10: 12 

12546 SA1 976293 CA-GLR-R160 Moisture(@ 104 deg. C) 32.7 % by wt SEDIMENT 11/19/97 9:00 11/20/9712:00 11/20/9712:00 

12546 SA1 976293 EPA 901 . 1 Radium-228, Activity ND pCi/g 2.3 SEDIMENT 11/19/97 9:00 3/30/98 15:43 3/30/98 15:43 

12546 SA1 976293 EPA 901 .1 Bismuth-214, Activity ND pCi/g 2.5 SEDIMENT 11/19/97 9:00 3/30/98 15:43 3/30/98 15:43 

12546 SA1 976293 EPA 901 .1 Radium-226, Activity ND pCi/g 2.5 SEDIMENT 11/19/97 9:00 3/30/98 15:43 3/30/98 15:43 

12546 SA1 976293 EPA 901 . 1 Cobalt-57, Activity ND pCi/g 0.1 SEDIMENT 11 /19/97 9:00 3/30/98 15:43 3/30/98 15:43 

12546 SA1 976293 EPA 901 . 1 Cobalt-60, Activity ND pCi/g 0.4 SEDIMENT 11/19/97 9:00 3/30/98 15:43 3/30/98 15:43 

12546 SA1 976293 EPA 901 .1 Cesium-137, Activity ND pCi/g 1. 1 SEDIMENT 11 /19/97 9:00 3/30/98 15:43 3/30/98 15:43 

12546 SA1 976293 mod. HASL 300 Uranium-233/234, Activity 0.9 pCi/g 0.3 0.2 SEDIMENT 11 /19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12546 SA1 976293 EPA 901.1 Lead-2 10, Activity ND pCi/g 6.3 SEDIMENT 11/19/97 9:00 3/30/98 15:43 3/30/98 15:43 

12546 SA1 976293 EPA 901.1 Radium-223, Activity ND pCi/g 0.4 SEDIMENT 11/19/97 9:00 3/30/98 15:43 3/30/98 15:43 

12546 SA1 976293 EPA 901.1 Lead-211, Activity ND pCi/g 21 .5 SEDIMENT 11 /19/97 9:00 3/30/98 15:43 3/30/98 15:43 

12546 SA1 976293 EPA 901.1 Lead-214, Activity 2.2 pCi/g 0.4 0.1 SEDIMENT 11/19/97 9:00 3/30/98 15:43 3/30/98 15:43 

12547 SA1 976293 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.2 SEDIMENT 11/19/97 9:00 3/5/98 9:42 3/5/98 9:42 

12547 SA1 976293 CA-GLR-17.0 Tritium, Activity 0.1 pCi/g 0.1 0.1 SEDIMENT 11 /19/97 9:00 2/19/98 3:39 2/19/98 3:39 

12547 SA1 976293 mod. HASL 300 Thorium-232, Activity 1.2 pCi/g 0.7 0.4 SEDIMENT 11/19/97 9:00 3/31/98 13:39 3/31/98 13:39 

12547 SA1 976293 mod. HASL 300 Uranium-238, Activity 1 pCi/g 0.4 0.2 SEDIMENT 11/19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12547 SA1 976293 mod. HASL 300 Thorium-230, Activity 0.6 pCi/g 0.6 0.6 SEDIMENT 11/19/97 9:00 3/31/98 13:39 3/31/98 13:39 

12547 SA1 976293 mod. HASL 300 Thorium-227 ND pCi/g 0.1 0.5 SEDIMENT 11 /19/97 9:00 3/31/98 13:39 3/31/98 13:39 

12547 SA1 976293 mod. HASL 300 Uranium-233/234, Activity 0.7 pCi/g 0.3 0.2 SEDIMENT 11 /19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12547 SA1 976293 mod. HASL 300 Promethium 147 15.5 pCi/g 5.2 8.3 SEDIMENT 11 /19/97 9:00 4/8/98 10:12 4/8/98 10:12 

12547 SA1 976293 CA-GLR-R160 Moisture(@ 104 deg. C) 28.3 % by wt SEDIMENT 11/19/97 9:00 11/20/97 12:00 11/20/9712:00 

12547 SA1 976293 EPA 901 .1 Radium-228, Activity 2 pCi/g 0.5 0.2 SEDIMENT 11/19/97 9:00 3/30/98 15:43 3/30/98 15:43 

12547 SA1 976293 EPA 901 .1 Bismuth-214, Activity 1.3 pCi/g 0.3 0.1 SEDIMENT 11/19/97 9:00 3/30/98 15:43 3/30/98 15:43 

12547 SA1 976293 EPA 901 .1 Radium-226, Activity 1.3 pCi/g 0.3 0.1 SEDIMENT 11/19/97 9:00 3/30/98 15:43 3/30/98 15:43 

12547 SA1 976293 EPA 901 . 1 Cobalt-57, Activity ND pCi/g 0.2 SEDIMENT 11 /19/97 9:00 3/30/98 15:43 3/30/98 15:43 
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12547 SA1 976293 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.2 SEDIMENT 11/19/97 9:00 3/30/98 15:43 3/30/98 15:43 

12547 SA1 976293 mod. HASL 300 Uranium-235, Activity ND pCi/g 0.1 0.2 SEDIMENT 11 /19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12547 SA1 976293 EPA 901 .1 Cesium-137, Activity ND pCi/g 1 SEDIMENT 11 /19/97 9:00 3/30/98 15:43 3/30/98 15:43 

12547 SA1 976293 EPA 901 .1 Radium-223. Activity ND pCi/g 0.4 SEDIMENT 11 /19/97 9:00 3/30/98 15:43 3/30/98 15:43 

12547 SA1 976293 EPA 901 .1 Lead-21 O. Activity ND pCi/g 23 SEDIMENT 11 /19/97 9:00 3/30/98 15:43 3/30/98 15:43 

12547 SA1 976293 EPA 901.1 Lead-2 11 . Activity ND pCi/g 1.3 SEDIMENT 11 /19/97 9:00 3/30/98 15:43 3/30/98 15:43 

12547 SA1 976293 EPA 901 .1 Lead-214, Activity 1.3 pCi/g 0.3 0.1 SEDIMENT 11 /19/97 9:00 3/30/98 15:43 3/30/98 15:43 

12548 SA1 976293 mod. HASL 300 Thorium-227 ND pCi/g 0.1 1.1 SEDIMENT 11 /19/97 9:00 3/31/98 13:39 3/31 /98 13:39 

12548 SA1 976293 CA-GLR-1 7.0 Tritium. Activity 0.1 pCi/g 0.1 0.1 SEDIMENT 11/19/97 9:00 2/19/98 3:39 2/19/98 3:39 

12548 SA1 976293 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.2 SEDIMENT 11 /19/97 9:00 3/5/98 9:42 3/5/98 9:42 

12548 SA1 976293 mod. HASL 300 Thorium-232, Activity 1.8 pCi/g 1.4 1.2 SEDIMENT 11/19/97 9:00 3/31/98 13:39 3/31/98 13:39 

12548 SA1 976293 mod. HASL 300 Uranium-238, Activity 0.9 pCi/g 0.3 0.1 SEDIMENT 11 /19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12548 SA1 976293 mod. HASL 300 Thorium-230, Activity 1.2 pCi/g 1.3 1.4 SEDIMENT 11 /19/97 9:00 3/31/98 13:39 3/31/98 13:39 

12548 SA1 976293 mod. HASL 300 Uranium-233/234. Activity 0.9 pCi/g 0.4 0.2 SEDIMENT 11 /19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12548 SA1 976293 mod. HASL 300 Promethium 147 12.4 pCi/g 5.2 8.3 SEDIMENT 11 /19/97 9:00 4/8/98 1 O: 12 4/8/98 10:12 

12548 SA1 976293 CA-GLR-R160 Moisture (@ 104 deg. C) 36 % bywt SEDIMENT 11 /19/97 9:00 11/20/9712:00 11/20/9712:00 

12548 SA1 976293 EPA 901 .1 Radium-228, Activity 2.5 pCi/g 0.6 0.2 SEDIMENT 11 /19/97 9:00 3/30/98 16:48 3/30/98 16:48 

12548 SA1 976293 EPA 901 .1 Bismuth-214, Activity 1.6 pCi/g 0.5 0.2 SEDIMENT 11 /19/97 9:00 3/30/98 16:48 3/30/98 16 :4 8 

12548 SA1 976293 EPA 901 .1 Radium-226, Activity 1.6 pCi/g 0.5 0.2 SEDIMENT 11 /19/97 9:00 3/30/98 16:48 3/30/98 16 :4 8 

12548 SA1 976293 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.2 SEDIMENT 11 /19/97 9:00 3/30/98 16:48 3/30/98 16:48 

12548 SA1 976293 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.1 SEDIMENT 11/19/97 9:00 3/30/98 16:48 3/30/98 16:48 

12548 SA1 976293 mod. HASL 300 Uranium-235, Activity 0.1 pCi/g 0.1 0.1 SEDIMENT 11 /19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12548 SA1 976293 EPA 901 .1 Cesium-137, Activity ND pCi/g 0.4 SEDIMENT 11 /19/97 9:00 3/30/98 16:48 3/30/98 16:48 

12548 SA1 976293 EPA 901 .1 Radium-223, Activity ND pCi/g 0.5 SEDIMENT 11/19/97 9:00 3/30/98 16:48 3/30/98 16:48 

12548 SA1 976293 EPA 901 .1 Lead-210, Activity ND pCi/g 17.9 SEDIMENT 11/19/97 9:00 3/30/98 16:48 3/30/98 16:48 

12548 SA1 976293 EPA 901 .1 Lead-211 , Activity 9.9 pCi/g 3.8 1.8 SEDIMENT 11/19/97 9:00 3/30/98 16:48 3/30/98 16:48 

12548 SA1 976293 EPA 901 .1 Lead-214, Activity 1.7 pCi/g 0.4 0.2 SEDIMENT 11/19/97 9:00 3/30/98 16:48 3/30/98 16:48 

12549 SA1 976293 mod. HASL 300 Plutonium-239/240 0.1 pCi/g 0.2 0.2 SEDIMENT 11/19/97 9:00 3/5/98 9:42 3/5/98 9:42 

12549 SA1 976293 CA-GLR-17.0 Tritium, Activity 0.1 pCi/g 0.1 0.1 SEDIMENT 11/19/97 9:00 2/19/98 3:39 2/19/98 3:39 

12549 SA1 976293 mod. HASL 300 Thorium-232, Activity 1.3 pCi/g 1 0.8 SEDIMENT 11/19/97 9:00 3/31/98 13:39 3/31/98 13:39 

12549 SA1 976293 mod. HASL 300 Thorium-227 1.7 pCi/g 1.1 0.8 SEDIMENT 11/19/97 9:00 3/31 /98 13:39 3/31/98 13:39 

12549 SA1 976293 mod. HASL 300 Thorium-230, Activity 1.3 pCi/g 1 0.9 SEDIMENT 11 /19/97 9:00 3/31/98 13:39 3/31/98 13:39 

12549 SA1 976293 EPA 901 .1 Radium-228, Activity 2 pCi/g 0.5 0.1 SEDIMENT 11/19/97 9:00 3/30/98 16:48 3/30/98 16: 48 

12549 SA1 976293 EPA 901 .1 Bismuth-214, Activity 1.6 pCi/g 0.3 0.2 SEDIMENT 11 /19/97 9:00 3/30/98 16:48 3/30/98 16 :4 8 

12549 SA1 976293 EPA 901 .1 Radium-226, Activity 1.6 pCi/g 0.3 0.2 SEDIMENT 11/19/97 9:00 3/30/98 16:48 3/30/98 16:48 

12549 SA1 976293 mod. HASL 300 Uranium-235, Activity 0.2 pCi/g 0.2 0.2 SEDIMENT 11/19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12549 SA1 976293 mod. HASL 300 Uranium-238, Activity 0.8 pCi/g 0.3 0.2 SEDIMENT 11/19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12549 SA1 976293 mod. HASL 300 Promethium 147 11.4 pCi/g 5.2 8.3 SEDIMENT 11 /19/97 9:00 4/8/98 10:12 4/8/9810:12 

12549 SA1 976293 EPA 901 .1 Radium-223, Activity ND pCi/g 0.4 SEDIMENT 11/19/97 9:00 3/30/98 16:48 3/30/98 16:48 

12549 SA1 976293 mod. HASL 300 Uranium-233/234, Activity 0.7 pCi/g 0.3 0.2 SEDIMENT 11/19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12549 SA1 976293 CA-GLR-R160 Moisture (@ 104 deg. C) 15.2 % bywt SEDIMENT 11/19/97 9:00 11 /20/9712:00 11/20/9712:00 

12549 SA1 976293 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.1 SEDIMENT 11/19/97 9:00 3/30/98 16:48 3/30/98 16:48 

12549 SA1 976293 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.1 SEDIMENT 11 /19/97 9:00 3/30/98 16:48 3/30/98 16:48 

12549 SA1 976293 EPA 901 .1 Cesium-137, Activity ND pCi/g 0.5 SEDIMENT 11 /19/97 9:00 3/30/98 16:48 3/30/98 16:48 

12549 SA1 976293 EPA 901 .1 Lead-210, Activity ND pCi/g 5.1 SEDIMENT 11/19/97 9:00 3/30/98 16:48 3/30/98 16:48 

12549 SA1 976293 EPA 901 .1 Lead-211 , Activity ND pCi/g 1.3 SEDIMENT 11/19/97 9:00 3/30/98 16:48 3/30/98 16:48 

12549 SA1 976293 EPA 901.1 Lead-214, Activity 1.4 pCi/g 0.4 0.2 SEDIMENT 11/19/97 9:00 3/30/98 16:48 3/30/98 16:48 

12550 SA1 976293 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.2 SEDIMENT 11/19/97 9:00 3/5/98 9:42 3/5/98 9:42 
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12550 SA1 976293 mod. HASL 300 Thorium-232, Activity 0.6 pCi/g 0.7 0.9 SEDIMENT 11 /19/97 9:00 3/31 /98 13:39 3/31/98 13:39 

12550 SA1 976293 mod. HASL 300 Thorium-230, Activity 0.9 pCi/g 1.1 1.2 SEDIMENT 11 /19/97 9:00 3/31/98 13:39 3/31/98 13:39 

12550 SA1 976293 mod. HASL 300 Thorium-227 0.4 pCi/g 0.7 1 SEDIMENT 11 /19/97 9:00 3/31 /98 13:39 3/31/98 13:39 

12550 SA1 976293 mod. HASL 300 Uranium-238, Activity 0.5 pCi/g 0.2 0.1 SEDIMENT 11/19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12550 SA1 976293 mod. HASL 300 Uranium-235, Activity ND pCi/g 0.1 01 SEDIMENT 11 /19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12550 SA1 976293 mod. HASL 300 Uranium-233/234, Activity 0.4 pCi/g 0.2 0.2 SEDIMENT 11 /19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12550 SA1 976293 mod. HASL 300 Promethium 147 10.3 pCi/g 5.1 8.3 SEDIMENT 11 /19/97 9:00 4/8/98 1 0: 12 4/8/98 1 0: 12 

12550 SA1 976293 CA-GLR-17.0 Tritium. Activi ty 0.1 pCi/g 0.1 0 1 SEDIMENT 11 /19/97 9:00 2/1 9/98 3:39 2/1 9/98 3:39 

12550 SA1 976293 CA-GLR-R160 Moisture(@ 104 deg. C) 15.8 % by wt SEDIMENT 11/19/97 9:00 11 /20/97 12:00 11/20/97 12:00 

12550 SA1 976293 EPA 901 .1 Lead-21 4, Activity 1.6 pCi/g 0.4 0.2 SEDIMENT 11 /19/97 9:00 3/31/98 7:39 3/31 /98 7:39 

12550 SA1 976293 EPA 901 .1 Radium-228, Activi ty 2.6 pCi/g 0.7 0.3 SEDIMENT 11 /19/97 9:00 3/31 /98 7:39 3/31/98 7:39 

12550 SA1 976293 EPA 901 .1 Bismuth-214, Activity 1.5 pCi/g 0.4 0.2 SEDIMENT 11/19/97 9:00 3/31/98 7:39 3/31/98 7:39 

12550 SA1 976293 EPA 901 .1 Radium-226. Activity 1.5 pCi/g 0.4 0.2 SEDIMENT 11 /19/97 9:00 3/31 /98 7:39 3/31/98 7:39 

12550 SA1 976293 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.1 SEDIMENT 11 /19/97 9:00 3/31 /98 7:39 3/31/98 7:39 

12550 SA1 976293 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.3 SEDIMENT 11 /19/97 9:00 3/31 /98 7:39 3/31/98 7:39 

12550 SA1 976293 EPA 901 .1 Cesium-137, Activity ND pCi/g 0.4 SEDIMENT 11 /19/97 9:00 3/31 /98 7:39 3/31/98 7:39 

12550 SA1 976293 EPA 901 .1 Lead-2 10, Activity ND pCi/g 3.7 SEDIMENT 11 /19/97 9:00 3/31/98 7:39 3/31 /98 7:39 

12550 SA1 976293 EPA 901 .1 Lead-211 , Activity ND pCi/g 8.7 SEDIMENT 11/19/97 9:00 3/31/98 7:39 3/31/98 7:39 

12550 SA1 976293 EPA 901.1 Radium-223, Activity ND pCi/g 0.5 SEDIMENT 11/19/97 9:00 3/31/98 7:39 3/31/98 7:39 

12551 SA1 976293 mod. HASL 300 Promethium 147 8 pCi/g 5.1 8.3 SEDIMENT 11/19/97 9:00 4/8/98 10:12 4/8/98 1 0: 12 

12551 SA1 976293 mod. HASL 300 Uranium-238. Activity 0.5 pCi/g 0.2 0.1 SEDIMENT 11/19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12551 SA1 976293 mod. HASL 300 Uranium-235, Activity 0.1 pCi/g 0.1 0.1 SEDIMENT 11/19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12551 SA1 976293 mod. HASL 300 Uranium-233/234, Activity 0.8 pCi/g 0.3 0.1 SEDIMENT 11/19/97 9:00 3/3/98 10:09 3/3/98 10:09 

12551 SA1 976293 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.2 SEDIMENT 11 /19/97 9:00 3/5/98 9:42 3/5/98 9:42 

12551 SA1 976293 CA-GLR-17.0 Tritium, Activity 0.1 pCi/g 0.1 0.1 SEDIMENT 11 /19/97 9:00 2/19/98 3:39 2/19/98 3:39 

12551 SA1 976293 mod. HASL 300 Thorium-232, Activity 0.9 pCi/g 0.7 0.6 SEDIMENT 11 /19/97 9:00 3/31/98 13:39 3/31/98 13:39 

12551 SA1 976293 CA-GLR-R160 Moisture (@ 104 deg. C) 13.6 % bywt SEDIMENT 11 /19/97 9:00 11/20/9712:00 11/20/9712:00 

12551 SA1 976293 mod. HASL 300 Thorium-230, Activity 0.6 pCiig 0.6 0.7 SEDIMENT 11/19/97 9:00 3/31 /98 13:39 3/31/98 13:39 

12551 SA1 976293 mod. HASL 300 Thorium-227 0.5 pCi/g 0.6 0.7 SEDIMENT 11 /19/97 9:00 3/31/98 13:39 3/31/98 13:39 

12551 SA1 976293 EPA 901 .1 Bismuth-214, Activity ND pCi/g 1.3 SEDIMENT 11 /19/97 9:00 3/31/98 7:39 3/31 /98 7:39 

12551 SA1 976293 EPA 901 .1 Rad ium-226, Activity ND pCi/g 1.3 SEDIMENT 11/19/97 9:00 3/31/98 7:39 3/31/98 7:39 

12551 SA1 976293 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.1 SEDIMENT 11 /19/97 9:00 3/31/98 7:39 3/31/98 7:39 

12551 SA1 976293 EPA 901 .1 Radium-228, Activity 2.1 pCi/g 0.4 0.1 SEDIMENT 11 /19/97 9:00 3/31/98 7:39 3/31/98 7:39 

12551 SA1 976293 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.2 SEDIMENT 11 /19/97 9:00 3/31/98 7:39 3/31 /98 7:39 

12551 SA1 976293 EPA 901 .1 Radium-223, Activity ND pCi/g 0.3 SEDIMENT 11 /19/97 9:00 3/31/98 7:39 3/31/98 7:39 

12551 SA1 976293 EPA 901 .1 Cesium-137, Activity ND pCi/g 0.3 SEDIMENT 11 /19/97 9:00 3/31/98 7:39 3/31 /98 7:39 

12551 SA1 976293 EPA 901 .1 Lead-21 o, Activity ND pCi/g 12.8 SEDIMENT 11 /19/97 9:00 3/31 /98 7:39 3/31/98 7:39 

12551 SA1 976293 EPA 901 .1 Lead-211, Activity ND pCi/g 1.4 SEDIMENT 11 /19/97 9:00 3/31/98 7:39 3/31/98 7:39 

12551 SA1 976293 EPA 901 .1 Lead-214, Activity 1.8 pCi/g 0.4 0.2 SEDIMENT 11/19/97 9:00 3/31/98 7:39 3/31 /98 7:39 

12551 MD 975293 EPA 901 .1 Lead-2 11 , Activity 0 RPO 6 Soil 3/31/98 8:56 3/31/98 8:56 

12551 MD 976293 EPA 901 .1 Lead-214, Activity 25 RPO 0.5 0.2 Soil 3/31 /98 8:56 3/31/98 8:56 

12551 MD 976293 EPA 901 .1 Lead-210, Activity 0 RPO 20 Soil 3/31/98 8:56 3/31/98 8:56 

12551 MD 976293 EPA 901 .1 Radium-223, Activity 0 RPO 0.4 Soil 3/31/98 8:56 3/31/98 8:56 

12551 MD 976293 EPA 901 .1 Cesium-137, Activity 0 RPO 0.3 Soil 3/31/98 8:56 3/31/98 8:56 

12551 MD 976293 EPA 901 .1 Bismuth-214, Activity 2 RPO 0.3 0.1 Soil 3/31/98 8:56 3/31/98 8:56 

12551 MD 976293 EPA 901 .1 Radium-228, Activity 2.1 RPO 1.3 Soil 3/31/98 8:56 3/31/98 8:56 

12551 MD 976293 EPA 901 .1 Radium-226, Activity 2 RPO 0.3 0.1 Soil 3/3 1/98 8:56 3/31/98 8:56 

12551 MD 976293 EPA 901 .1 Cobalt-60, Activity 0 RPO 0.3 Soil 3/31/98 8:56 3/31/98 8:56 
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976293 

PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 
SAMP ID TYPE SDG METHOD PARAM ETER RESULT UNIT ERROR LLD MATRIX RCVD DATE DATE DATE 

12551 MD 976293 EPA 901 .1 Cobalt-57, Activity 0 RPO 0.1 Soil 3/31/98 8:56 3/31/98 8:56 
GEM033098S LCS 976293 EPA 901 .1 Cesium-137, Activi ty 105.8 % REC 1360 369 Water 3/30/98 7:34 3/30/98 7:34 
GEM033098S LCS 976293 EPA 901 .1 Cobalt-60, Activity 94.3 % REC 1460 259 Water 3/30/98 7:34 3/30/98 7:34 
GEM033198S LCS 976293 EPA 901 .1 Cesium-137, Activity 109.2 % REC 1430 338 Water 3/31/98 7:12 3/31/98 7:12 
GEM033198S LCS 976293 EPA 901 .1 Coba lt-60, Activity 97 % REC 1410 276 Water 3/31 /98 7:12 3/31 /98 7:12 

GMX033098S LCS 976293 EPA 901.1 Cobalt-60, Activity 102.4 % REC 1130 242 Water 3/30/98 7: 13 3/30/98 7: 13 

GMX033098S LCS 976293 EPA 901.1 Cesium-137, Activity 92.2 % REC 688 262 Water 3/30/98 7: 13 3/30/98 7:13 

GMX033198S LCS 976293 EPA 901.1 Cobalt-60, Activity 101 .5 % REC 1120 203 Water 3/31/98 7:34 3/31 /98 7:34 
GMX033198S LCS 976293 EPA 901 .1 Cesium-137, Activity 109.2 % REC 1070 293 Water 3/31 /98 7:34 3/31/98 7:34 
LC1 H30218 LCS 976293 CA-GLR-17.0 Tritium, Activity 78.8 % REC 1.9 2.5 Water 2/19/98 3:39 2/19/98 3:39 
LCBPM0303 LCS 976293 mod. HASL 300 Promethium 147 100.5 % REC 5 4.2 Water 4/8/98 10:12 4/8/98 10:12 
LCSAP0302 LCS 976293 mod. HASL 300 Pluton ium-239/240 112.5 % REC 1 0.1 Water 3/5/98 9:42 3/5/98 9:42 
LCSAU0225 LCS 976293 mod. HASL 300 Uranium-238, Activity 108 % REC 1.1 0.1 Water 3/3/98 10:09 3/3/98 10:09 
LCSAU0225 LCS 976293 mod. HASL 300 Uranium-233/234, Activity 79.6 % REC 0.9 0.2 Water 3/3/98 10:09 3/3/98 10:09 
LCSCT0311 LCS 976293 mod. HASL 300 Thorium-232 , Activity 102.9 % REC 0.9 0.1 Water 3/31/98 13:39 3/31/98 13:39 

MB2H30218 MB 976293 CA-GLR-17.0 Tritium, Activity 0.1 pCi/L 1.4 2.4 Water 2/19/98 3:39 2/19/98 3:39 

MBAP0302 MB 976293 mod. HASL 300 Plutonium-239/240 01 pCi/L 0.1 0.1 Water 3/5/98 9:42 3/5/98 9:42 
MBAU0225 MB 976293 mod. HASL 300 Uranium-238, Activity 0.1 pCi/L 0.1 0.1 Water 3/3/98 10:09 3/3/98 10:09 

MBAU0225 MB 976293 mod. HASL 300 Uranium-233/234, Activity 0.1 pCi/L 0.1 0.1 Water 3/3/98 1 O: 09 3/3/98 10:09 

MBAU0225 MB 976293 mod. HASL 300 Uranium-235, Activity ND pCi/L 0.1 0.1 ·water 3/3/98 10:09 3/3/98 10:09 

MBDPM0303 MB 976293 mod. HASL 300 Promethium 147 1.6 pCi/L 2.5 4.2 Water 4/8/98 10:12 4/8/98 10: 12 

MBDT0311 MB 976293 mod. HASL 300 Thorium-227 0.3 pCi/L 0.2 0.1 Water 3/31/98 13:39 3/31 /98 13:39 

MBDT0311 MB 976293 mod. HASL 300 Thorium-230, Activity 0.2 pCi/L 0.2 0.1 Water 3/31 /98 13:39 3/31 /98 13:39 

MBDT0311 MB 976293 mod. HASL 300 Thorium-232, Activity ND pCi/L 0.1 0.1 Water 3/31 /98 13:39 3/31/98 13:39 

ST1H30218 LCS 976293 CA-GLR-17.0 Tritium, Activity 81.3 % REC 1.9 2.5 Water 2/19/98 3:39 2/19/98 3:39 
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ENVIRONM ENTAL rESTIN G SERVICES 

Sample Delivery Group Narrative 

April 24, 1998 

Customer: Parsons Engineering Science, Inc. 
Project: SEAD-12 
Core Laboratories - Casper Job Number: 976457 

The following information is pertinent to the interpretation of the data. 

On December 12, 1997, Core Laboratories - Casper received eleven water samples in 
good condition. 

The positive results that are reported for the gamma emitters have calculated MDAs based 
on the most abundant line of the gamma emitter in question. The activity and the error are 
calculated by the software for the positive results. 

If you have any questions concerning this data, please call Ronni Mull at (307) 235-5741. 

Q~~o\6~-~ 
Debra Phillabaum 
QA/QC Coordinator 

Core Laboratories, Inc. 

Rondalynn Mull 
Radiochemistry Supervisor 

420 West First Street, Casper, Wyoming 82601, (307) 235-57 41, (800) 666-0306, Fax (307) 266-1676 



Company . . : Parsons Project .. : 

Report To, Mike Duchesneau Bill To .. : 

101 Huntington Ave. Address . . : 

Boston MA, 02199 

SEAD-12 

Mike Duchesneau 

101 Huntington Ave. 

Boston MA 02199 

# ABC - 012131 

Page 1 Of 4 

File = 12109701.bar 

LAB JOB NUMBER 

Phone / Fax: 617-859-2492 617-859-2043 I Phone / Fax: 617-859-2492 617 - 859 - 2043 
lq?&fS7 

1111111 11111 111111111111111 IIII IIII 
00796 

EAFl12 / 09/97l1100 12065 LIQUID-1 OVER-FOR-PARAM-KEY 

EAFl12/09/97l11001 1111111 11111 111111111111111 IIII 1111 112065 ILIQUID - 2A IOVER - FOR- PARAM-KEY 
00797 

EAFl12 /09/9 7l11001 1111111 11111 111111111111111 IIII IIII 112065 IH3 IOVER-FOR-PARAM-KEY 
00798 

EAFl12/09/97lll00I 1111111 11111 111111111111111 IIII IIII 112065 IRN222 IOVER-FOR-PARAM-KEY 
00799 

EAFl12 / 09/97lll00I 1111111 11111 1111111111 1111111111111 112065 IRN222 IOVER - FOR-PARAM-KEY 
00800 

EAFl12/09/97l11001 1111111 11111 1111111111 1111111111111 112065 IRN222 IOVER-FOR-PARAM- KEY 
00801 

EAFl12 /09/9 7l1130I 1111111 11111 1111111111 1111111111111 112465 ISOLIDS - lA IOVER-FOR-PARAM-KEY 
00802 

1111111 11111 1111111111 1111111111111 12066 LIQUID - 1 IOVER-FOR - PARAM-KEY 
00803 

SHIPMENT METHOD: - CO OU. +e-&t,~ 0 \ AIRBILL No., go-z ~'=-7,4'5b'D 
REQUIRED TURNAROUND:** [ ] SAME DAY [ ] 24 HOURS [ ] 48 HOURS [ ] 72 HOURS [ ] 5 DAYS [ ] 10 DAYS [X1 ROUT INE [ ] _____ ** RUSH WORK MAY REQUIRE SURCHARGE 

,@.~ffi9YfMi.~i.:l,#Nfl)j ::/:'::::{:g::::::,:.. :::~ Date i.iMP.@.\:f@ij§p(~@ ,,,,,.,,,:,,::,::,:, :,::::::,::}:):( ]]fl Date 

12 //1 /ct7 Signature: Signature: 

Printed Name / Company : I Time 

/J /Q{o(A~ A , '"5Ml11i / ffyRSoNC, l '( 0() 

Printed Name/Company: Time Printed Name / Company: Time 

Date! iit:itEfii~iflih!'?(}(. /: : .:. :. : · ::;,::. , '{@{(? > '.... 'i?:' )'{(@)){() Date @sti&:~1:HWMJ:::=m::::::;,,,,:::,:=:::I@:{J){J{J'={((J{(J)]J{J{:{I Date 

s~.ac.t;f"ue e:: . ~ /. ('-;\ I} 

/ I,! V\.£~All .M. \ .JI.,. A _ v t _, (z/rzln 
Signature : 

Printed Name/Company : I Time 

?1A 11 ~ iJ -L~~R J£i L - L 6Q t::" QC, i 0 

Printed Name/Company: 

[ l Anaheim , CA (7 14) 937 -1 094 
[ J Aurora , CO (303) 751-1780 
[¾] Casper , WY (307) 235 - 5741 

[ ] Corpus Christi, TX (512 ) 289-2673 
[] Edison, NJ (908) 225-6700 
[ ] Houston, TX (Env) (713 ) 690-4444 

Signature: 

Time Printed Name/Company: Time 

[ ] Houston, TX (Pet) (713 ) 943 -977 6 
[] Indianapolis, IN (317) 875-5894 
[ ] Lake Charles, LA (3 18) 583 - 4926 

[ ] Long Beach, CA (310) 595 - 8401 
[ J Tampa, FL (8 13 ) 884 - 8268 
[ J Valparaiso, IN (2 19 ) 464 -2389 



Company . . : Parsons Project .. : 

Report To : Mike Duchesneau Bill To .. : 

101 Huntington Ave. Address .. : 

Boston MA, 02199 

SEAD-12 

Mike Duchesneau 

101 Huntington Ave. 

Boston MA 02199 

# ABC - 012132 

Page 2 Of 4 

File = 12109701.bar 

LAB JOB NUMBER 

Phone / Fax: 61 7 - 8 5 9 - 2 4 9 2 617 - 859 - 2043 Phone / Fax: 617-859-2492 617 - 859 - 2043 
[ 97Gi/57 

KKSl12/09/97lllll 1111111 11111 1111111111 1111111111111 
00804 

12066 LIQUID - 2A OVER-FOR - PARAM-KEY 
--

KKSl12/09/97lllll 1111111 11111 1111111111 1111111111111 
00805 

112066 IH3 IOVER-FOR-PARAM-KEY 
--

KKSl12/09/97lllll 1111111 11111 1111111111 1111111111111 
00806 

112066 IRN222 IOVER - FOR-PARAM-KEY 
- -

KKSl12/09/97lllll 1111111 11111 1111111111 111111111 1111 
00807 

112066 IRN222 IOVER - FOR- PARAM - KEY 
--

KKSl12/09/97lllll 1111111 11111 1111111111 1111111111111 112066 IRN222 IOVER - FOR- PARAM-KEY 
00808 

--
KKSl12 / 09/97lll40 1111111 11111 1111111111 1111111111111 112466 ISOL I DS - lA IOVER - FOR- PARAM-KEY 

00809 
--

KKSl12/09/97ll340 111111111111 111111111111111 IIII IIII 
00810 

112067 ILIQUID-1 IOVER-FOR - PARAM-KEY 
--

KKSl12 / 09 / 97ll340 1111111 11111 111111111111111 IIII IIII 12067 LIQUID-2A IOVER-FOR- PARAM - KEY 
008 11 

SHIPMENT METHOD: fE"t)fX - cciol-1:.Q-~ lo I AI RB ILL NO.: 3cZ3,i:,7§460Ci, 
REQUIRED TURNAROUND :** [] SAME DAY [] 24 HOURS [] 48 HOURS [] 72 HOURS [] 5 DAYS [] 10 DAYS [~ ROUTINE [] ** RUSH WORK MAY REQUIRE SURCHARGE 

p.{~hiW.@isimri?ai:Y?{'' :: ;::::::::=:=::::::::::::::::::::::::q Date !'l¼M#o'iifaailj:jf ijitM?)f(t(\:,:;:::;;:;;:::;:;: :: t:r:::t)()):::rq Date l@tim\l1bsafa'J''ifd' (' ;,,, ·_. ::=:=:::::::=:::;::::;:::::::::::::::::::::::::q Date 

Si~n~t;;;e '#12 6 t2/J,j__q7 
Signature : Signature : 

PrNi~~;e:crps~: / TM I ?foo Printed Name / Company : Time Printed Name/Company: Time 

r ~ '¾%\¥fa%tfa1illW1M)XJ£\A'iiiilllill0 Dael ~~@,@.~@@rn~:nrrrmrt):::: t:::tritfj -:-:-:-:\::::=({{:}}{}: :: :Jpa te @~J:V~i;) :¢{ :_ ... :_.: ... ,_-_:::: ,·, :_,:::::::,: /'(. }](}{I Date 

~ ~~ l~zh1 
Signature: 

Printed Name/Company : -

/lA l -c...l-e If "t:- fu c& r - C. CJ f< r-
[ l Anahe im, CA (7 14 ) 937-1094 
[] Aurora, CO (303) 751 -1 780 
[XI Casper, WY (307) 235 -5 741 

Time !Printed Name / Company : 

tJ9t1J 
[ l Corpus Christi, TX (512) 289-2673 
[] Edison, NJ (908) 225-67 00 
[ ] Houston, TX (Env) (7 13 ) 690 - 4444 

Signature: 

Time Printed Name/Company: Time 

[] Houston, TX (Pet) (7 13 ) 943 - 9776 
[ ] Indianapolis, IN (3 17 ) 875 -5894 
[ l Lake Charles, LA (3 1 8) 583-4 926 

[ ] Long Beach, CA (3 1 0) 595-8401 
[] Tampa, FL (8 13 ) 884 - 8268 
[ ] Va l paraiso, IN (2 1 9) 464-2389 



# ABC-012133 
Company .. : Parsons Project . . : SEAD-12 Page 3 Of 4 

Report To: Mike Duchesneau Bill To .. : 

101 Huntington Ave. Address .. : 

Boston MA, 02199 

Mike Duchesneau 

101 Huntington Ave. 

Boston MA 02199 

File= 12109701.bar 

LAB JOB NUMBER 

Phone/Fax: 617-859 -24 92 617-859-2043 I Phone / Fax: 617-859-2492 617-859-2043 
[ 17GcfS7 

KKSl12/09/97ll340 1111111 11111 111111111111111 IIII IIII 
00812 

12067 H3 OVER-FOR-PARAM-KEY 

KKSl12/09 / 97jl340I 1111111 11111 111111111111111 11111111 112067 IRN222 IOVER-FOR-PARAM-KEY 
00813 

KKSl12 / 09 / 97jl340I 1111111 11111 111111111111111 IIII IIII 112067 IRN222 IOVER -FOR-PARAM- KEY 
00814 

KKSl12 / 09 / 97jl340I 1111111 11111 111111111111111 11111111 112067 IRN222 IOVER -FOR-PARAM-KEY 
00815 

KKSl12/09 / 97jl400I 1111111 11111 111111111111111 IIII IIII 112467 ISOLIDS-lA IOVER-FOR-PARAM-KEY 
00816 

KKSl12 / 09/97jl450I 1111111 11111 111111111111111 IIII 1111 112068 ILIQUID-1 IOVER -FOR-PARAM- KEY 
008 17 

KKSl12/09/97jl450I 1111111 11111 111111111111111 11111111 112068 ILIQUID-2A IOVER-FOR-PARAM-KEY 
00818 

KKSl12 / 09 / 97 1450 1111111 11111 111111111111111 IIII IIII 12068 H3 IOVER-FOR-PARAM-KEY 
00819 

SHIPMENT METHOD : f tl::>l:'X - CooL;::.-4>-,t\: le 1 AIRBILL NO.: r;:;Z"3io7 54 ':5 l.:,q7 
-- -

REQUIRED TURNAROUND:** [ ] SAME DAY [ ] 24 HOURS [ ] 48 HOURS [ ] 72 HOURS [ ] 5 DAYS [ ] 10 DAYS [)l'.l ROUTINE [ ] _____ ** RUSH WORK MAY REQUIRE SURCHARGE 

Signature A ~- jz/, 1/q7 Signature : Signature: 

Pr/J~~~;~e io~p:~~:\1 I / g~\ Pri n ted Name/ Company : I Time Printed Name/Company: Time 

~~~'. , :;,;;"',L,,@ffi I "" ~ tzlrzlqry "" 
@sttif~@Df{{]}]@)@!@]@?@?@)?@)?@=@?W@?)@( ?I Date 

Signature: 

Prin:N17hc;/~any:fi{c/p.r- (.10~ _, ~f O I Printed Name/Company: 

[ ] Anaheim, CA (714) 93 7-1 094 
[ J Aurora, CO (3 03 ) 751-17 80 
l',() Casper, WY (307 ) 235-5741 

[ ] Corpus Christi, TX (512 ) 289 -2 673 
[ ] Edison, NJ (908) 225-6700 
[ ] Houston, TX (Env) (713) 690 - 4444 

Time Printed Name/Company: Time 

[ ] Houston, TX (Pet) (713) 943 -977 6 
[ ] Indianapolis, IN (3 17 ) 875 -5 894 
[] Lake Charles, LA (3 1 8) 583-4926 

[ ] Long Beach, CA (3 10 ) 595 - 8401 
[ J Tampa, FL (8 13 ) 884 - 8268 
[ l Valparaiso, IN (2 19 ) 464 - 2389 



Company .. : Parsons 

Report To : Mike Duchesneau 

101 Huntington Ave . 

Boston MA, 02199 

Project . . : 

Bill To . . : 

Address . . : 

SEAD-12 

Mike Duchesneau 

101 Huntington Av e. 

Boston MA 02199 

# ABC-01213 4 

Page __ 4 Of __ 4 

File = 12109701 . bar 

LAB JOB NUMBER 

Phone / Fax: 61 7 - 8 5 9 - 2 4 9 2 61 7 - 8 5 9 - 2 0 4 3 I Phone / Fax: 61 7 - 8 5 9 - 2 4 9 2 61 7 - 8 5 9 - 2 0 4 3 
Cf 7[p '(;S1 

KKS l 12 / 0 9/9 7 l 1 4 50 1111111 11111 111111111111111 IIII IIII 
00820 

12068 RN222 OVER - FOR-PARAM-KEY 

KKS l 12 /09/9 7 l 1450I 1111111 11111 111111111111111 IIII IIII 
00821 

1 2 068 RN222 I OVER-FOR-PARAM- KEY 

KKS l 12 /0 9 /9 7l1450I 1111111 11111 111111111111111 IIII IIII 
00822 

12068 RN222 IOVER-FOR-PARAM- KEY 

KKS 12 /09/9 7 1510 1111111 11111111111111111111 IIII IIII 
00823 

12468 SOLIDS-lA IOVER-FOR - PARAM- KEY 

A _ r 

---- ~a~ 

--------SHIPMENT METHOD: Fftl t.Y ~ Cot. l\'.. ~-~ \ ~ I jAIRBILL No., 'i?cZ3(;7 54 'ib~7 
REQUIRED TURNAROUND:** [] SAME DAY [] 24 HOURS [ ] 48 HOURS [] 72 HOURS [ 5 DAYS [ ] 1 0 DAYS [)cf ROUTINE [ ] _____ ** RUSH WORK MAY REQUIRE SURCHARGE 

~ - _,rn ,m 
Signature: TJ: & 12/11(17 

':@fJM{&vrn~~@@'i.?H) . :]]}))\{) :, : iiitJw::::··· · tmm1 Date i.ilMi@t@@!M~t%1\]J] ::::::::t]}Y-,)J@{\ )J):iJ)J}I Date 

Signature: Signature: 

Printed Name / Company: 

1
() 

N1 C\i6L4-5 A( )f\ !Tl-{ r8ii..\c~ 
fJ!AAiiiii!i!L>:' ·· . ~•~ 1 

" " 

s~ -

P7lth//~ompf~ & / ✓ CO f2- ~ 
[ ] Anaheim, CA (714) 937 - 1094 
[ ] Aurora, CO (303) 751 - 1780 
~~] Casper, WY (307) 235 - 5741 

Ti me 

1800 
Printed Name/Company: I Time Pr i nted Name/Company: ITime 

Date iijj@ft@W¥~Mttt? ,/Jtt::,,:,::/::.=::.:,:,:.=:,:,,:· ?if ::m Date @sirn~WW@ t ::::iiii?\}'}< : .:;::;:':':} j)}W Date 

12Jn/c1'7 Signature: 

Time Printed Name/Company: 

_flq /0 
Corpus Christi , TX (512) 28·9 - 2673 
Edi son , NJ (908) 225-6700 
Houston, TX (Env) (713) 690 - 4444 

Signat ure : 

Time Pr inted Name/Company: Time 

[ ] Houston, TX (Pet) (713) 943 - 9 776 
[ ] Indianapolis , IN (317) 875- 5894 
[ ] Lake Charles, LA (318) 583 - 4926 

Long Beach , CA (310) 595 - 8401 
Tampa , FL (813) 884 - 8268 
Valparai s o, IN (219) 464-2389 



_ \ · co (' t t ~- .J:1:.-G 2 

Company .. : Parsons Project . . : 

Report To : Mike Duchesneau Bill To .. : 

101 Huntington Ave . Address . . : 

Boston MA , 02199 

SEAD-12 

Mike Duchesneau 

101 Huntington Ave. 

Boston MA 02199 

# ABC-012135 

Page 1 Of 3 

File= 1210970 2.bar 

LAB JOB NUMBER 

Phone / Fax: 61 7 - 8 5 9 - 2 4 9 2 61 7 - 8 5 9 - 2 0 4 3 I Phone / Fax: 61 7 - 8 5 9 - 2 4 9 2 61 7 - 8 5 9 - 2 0 4 3 
q7&fD1 

EAFl12 / 10 /9 7 l10 50 1111111 11111 111111111111 111 IIII IIII 
00824 

12069 

EAF l 12 / 10 / 97l1050 1111111 11111 111111111111111 IIII IIII 112069 
00825 

EAFl12 / 10 / 97l1050 1111111 11111 111111111111111 IIII IIII 112069 
00826 

EAF l 12 / 10 /9 7l1050 1111111 11111111111111111111 IIII 1111 112069 
. 00827 

EAF l 12 / 10 /9 7l1050 1111111 11111 111111111111111 IIII IIII 112069 
00828 

EAF l 12 / 10 /9 7l1050 1111111 11111 111111111111111 IIII IIII 112069 
00829 

EAF l 12 / 10 /9 7l1120 1111111 11111 1111111111 11111 IIII IIII 11246 9 
00830 

EAFl12 / 10 / 97l1300 1111111 11111 111111111111111 IIII IIII 112070 
00831 

SHIPMENT METHOD: f k'.~0( 
REQUIRED TURNAROUND:** [] SAME DAY [ ] 24 HOURS [] 48 HOURS [] 72 HOURS 

~)ii~@@-- )Ill I ,.,. -Signl/l:JlZ ~ J:si l"2/h/q
7 

Signature: ....... . 

Prj\J~ct;;e/ Crps7X~H lfM~NJ I Jgoo !Printed Name/Company: 

!~ " ~ ,,,,~«1 ~~;~o s.,~,m 

Prin;'\A 7zc;rz= &&N /c O R-F I ;;e/0 !Printed Name/Company : 

[ ] Anaheim, CA (714 ) 937 - 1094 
L.l Aurora, CO (303 ) 751 -17 80 
9() Casper, WY (3 07 ) 235 -5 741 

[ ] Corpus Christi, TX (512) 289-2673 
[] Edison, NJ (908) 225- 6700 
[ ] Houston, TX (Env ) (713) 690 - 4444 

LIQUID-1 OVER-FOR-PARAM-KEY 

LIQUID-2A IOVER-FOR-PARAM-KEY 

H3 IOVER-FOR-PARAM-KEY 

RN222 IOVER-FOR-PARAM-KEY 

RN222 IOVER-FOR-PARAM-KEY 

RN222 IOVER-FOR-PARAM- KEY 

SOLIDS-lA IOVER -FOR-PARAM-KEY 

LIQUID-1 IOVER-FOR-PARAM-KEY 

IAIRBILL NO . : '2$() ,.., $~-711.i'Jb97 
[ ] 5 DAYS [ ] 10 DAYS k'\.J ROUTINE [ ] ** RUSH WORK MAY REQUIRE SURCHARGE 

Date @tm,ffi!':\$)@ij@= 
Signature: 

Time Printed Name/Company : Time 

Date ;:; ;:; ; ; ::: ;:; ; ;:;:;:::; ;:; :::::;:;:::: :;:::::::::'.) Date 

Time Printed Name/Company: Time 

[ l Houston, TX (Pet) (713 ) 943 - 9776 
[ ] Indianapolis, IN (317) 875 - 5894 
[ l Lake Charles, LA (318 ) 583-4926 

[] Long Beach, CA (310 ) 595 - 8401 
[ l Tampa, FL (8 13 ) 884 -82 68 
[ J Va l paraiso, IN (219) 464 - 2389 



Company . . : Parsons Project . . : 

Repor t To : Mike Duchesneau Bill To .. : 

101 Huntington Ave. Address .. : 

Boston MA, 02199 

SEAD-12 

Mike Duchesneau 

101 Huntington Ave. 

Boston MA 02199 

Cccltf ·~·0')._7 

# ABC-012136 

Page _2 Of _3 

File= 12109702.bar 

LAB JOB NUMBER 

Phone / Fa x: 61 7 - 8 5 9 - 2 4 9 2 61 7 - 8 5 9 - 2 0 4 3 I Phone / Fax: 61 7 - 8 5 9 - 2 4 9 2 61 7 - 8 5 9 - 2 0 4 3 
I q7(.gcjS7 

EAF 12 / 10 / 9 7 13 0 0 ' 111111111111111111111111111 IIII IIII 
00832 

12070 LIQUID-2A OVER-FOR-PARAM-KEY 

EAFl12/10 / 97l1300I 1111111 11111 111111111111111 IIII IIII 112070 
00833 

H3 IOVER-FOR-PARAM-KEY 

EAFl12 / 10 / 97l1300I 1111111 11111 111111111111111 IIII IIII 112070 
00834 

RN222 IOVER-FOR -PARAM- KEY 

EAFl12/10 / 97l1300I 1111111 11111 111111111111111 IIII IIII 112070 
. 00835 

RN222 IOVER-FOR -PARAM- KEY 

EAFl12 / 10/97ll300I 1111111 11111 111111111111111 IIII IIII 112070 
00836 

RN222 IOVER-FOR-PARAM-KEY 

EAF l 12 / 10/97l1315I 1111111 11111 111111111111111 IIII IIII 112470 
00754 

SOLIDS-lA IOVER-FOR -PARAM- KEY 

KKSl12 / 10 / 97l1340I 1111111 11111 111111111111111 IIII IIII 112471 
00843 

SOLIDS-lA IOVER-FOR-PARAM-KEY 

KKSl12 / i0 / 97113201 1111111 11111 111111111111111 IIII 1111 112071 
00837 

SHIPMENT METHOD: f~1:,t:)< 

LIQUID-1 IOVER-FOR-PARAM-KEY 

jAI RB ILL No., goz -s b 1, 1-f S-b9 7 
REQUIRED TURNAROUND : ** [) SAME DAY [) 24 HOURS [) 4 8 HOURS [) 72 HOURS [ ) 5 DAYS [ ) 10 DAYS [XI ROUTINE [ ) _____ ** RUSH WORK MAY REQUIRE SURCHARGE 

!W!!t~ PW!ll , ,.,. ~lillti: - I 
Signatuf/4/4--11 f<-)1,)q7 Signa t ure : 

@.fffl.@Mijij Ii? :-:: / ,j,,,,·:J){t{?,:?''?' nt:t?t{@IDate 
Signature: 

Pr inted Name / Compa ny : I Time 

Nt cl:lol.A-S A , ')r. lT~P~P.-s..,~t / fri) 
Prin ted Name / Company: Time Printed Name / Company : )Time 

t@!Mi@@:11:rn::J:t:::t:t:::t:::t::::n::@Jjj'{/'f:f))J: }: 1/))d Da eel !ij#:@W@mwn:ttt:t:tt]t]t]t r:t?J=I Date @¢:~~&,@.dti.'=W]J]j]j]j}j}jjj}} jj'}@(:::: \''?:: :::;: )):I Date 

Sigj~JA ~ I ru,,/q1 Signature : 

Printe~r:t:1TZ}> Vl 6k r ~ c ~ Rs 
[ J Anahe im, CA (714) 937-1094 
[ ] Auror a, CO (3 03 ) 751-17 80 
[':,('] Cas per , WY (307) 235-5741 

Time !Printed Name / Company: 

ocrtD 
[ ) Corpus Christi, TX (512 ) 289-2673 
[ J Edison, NJ (908) 225 - 67 0 0 
[ J Houston, TX (Env) (713 ) 690 - 4444 

Signature: 

Time Printed Name / Company: Time 

[ J Houston, TX (Pet) (713 ) 943-977 6 
[ J Indianapolis, IN (317 ) 875-5894 
[ J Lake Charles, LA (3 18) 583-4 926 

[ J Long Beach, CA (310 ) 595-8401 
[] Tampa, FL (813 ) 88 4-8268 
[ l Valparaiso, IN (21 9) 464-2389 



11I_,~lf~ 1&,...,J111111Btc111~ 11ail 
# ABC-012137 

Company .. : Parsons Project .. : SEAD-12 Page 3 Of 3 

Report To: Mike Duchesneau Bill To .. : 

101 Huntington Ave. Address . . : 

Boston MA, 02199 

Mike Duchesneau 

101 Huntington Ave. 

Boston MA 02199 

File= 12109702.bar 

LAB JOB NUMBER 

Phone / Fax : 617 - 85 9 -2 492 617-859-2043 I Phone/Fax: 617 -859-2492 617-859-2043 97~e./£'7 

KKSl12/10/97ll320 1111111 11111 111111111111111 IIII IIII 
00838 

12071 

KKSl12/10/97l1320 1111111 11111 111111111111111 IIII IIII 
00839 

12071 

KKSl12/10/97l1320 1111111 11111 1111111111 11111 IIII IIII 
00840 

12071 

KKSl12/10/97l1320 1111111 111111~~ l~IJllll 11111111 12071 

KKSl12/10/97l1320 1111111 11111 1111111111 11111 IIII IIII 
00842 

12071 

SHIPMENT METHOD: f J:;1) t'.'X 
REQUIRED TURNAROUND:** [] SAME DAY [ ) 24 HOURS [] 48 HOURS [] 72 HOURS 

liil!!!T'71111RP- IP - """ 
Signat,;re: rzz (j lP !2}1/c,7 

:@;w;¢t@ij@tw~mr:r:: 
Signature: 

PriN~~;;~%c

0

:rnf~ffH /f4e-;cN~ I)~~~ 
Printed Name/Company: 

l@~t:Bi.¥.tf.::~x:::::::::::::::::::::.:.::.:.:.:::.:.:.:.:.:.:.::.:.:.::::.:::::::.: .. :.:. :.::.:::.:::::::::::::::::::;;;;-;;.-; '] Date I 1~tcifa9tti , iiMn 

i~),,u1J&_ (J)~ 112/iz/17 
Signature: 

Printed Name / Company: 

M./J.-.el[ c fvr,~ I - C§tei£ 
Time 

0910 
Printed Name/Company: 

[] Anaheim, CA (714) 937 -1 094 
(, J Aurora, CO (303) 751 - 1780 
l,l(_J Casper, WY (307) 235 - 5741 

[] Corpus Christi, TX (512 ) 289-2673 
[ l Edison, NJ (908) 225 - 6700 
[ ] Houston, TX (Env) (713) 690-4444 

LIQUID-2A OVER-FOR-PARAM-KEY 

H3 OVER-FOR-PARAM-KEY 

RN222 OVER-FOR-PARAM-KEY 

RN222 OVER-FOR-PARAM-KEY 

RN222 OVER-FOR-PARAM-KEY 

IAIRBILL NO ., gt:.Z 3(. 7 54 -,b 1'7 
[ ] 5 DAYS [ ] 1 0 DAYS _kl ROUTINE [ ] _____ ** RUSH WORK MAY REQUIRE SURCHARGE 

Date ] JMii$.@ij@ij\ij~% @]@j ] @j ] )]jJ@H Date 

Time 

Date 

Time 

Houston , TX (Pet) 
Indianapolis, IN 
Lake Charles, LA 

Signature : 

Printed Name/Company: ITime 

@s#t@MJmrntt::ttt: )i)\:']t]\){"lt/It)?it ]{It])) Date 

Signature: 

Printed Name/Company: Time 

(713) 943-9776 
(3 17 ) 875 -5 894 
(318) 583 - 4926 

[ ] Long Beach, CA (310) 595 - 8401 
[] Tampa, FL (813) 884-8268 
[] Valparaiso, IN (219) 464 - 2389 



Company .. : Parsons Project .. : 

Report To: Mike Duchesneau Bill To .. : 

101 Huntington Ave. Address .. : 

Boston MA, 02199 

SEAD-12 

Mike Duchesneau 

101 Huntington Ave. 

Boston MA 02199 

# ABC-012138 

Page 1 Of 4 

File= 12119701.bar 

LAB JOB NUMBER 

Phone/ Fax: 617-859-2492 617-859-2043 I Phone / Fax: 617-859-2492 617-859-2043 97vts7 

1111111 111111111111111 I III IIII 
0844 

EAFl12/ll/97I0945 63003 LIQUID-1 OVER-FOR-PARAM-KEY 

EAFl12/ll/97I0945 1111111 111111111111111 IIII IIII 
0845 

63003 LIQUID-2A OVER-FOR-PARAM-KEY 

EAFl12/ll/97I0945I 1111111 111111111111111 I III IIII 
0846 

63003 H3 OVER-FOR-PARAM-KEY 

EAFl12/ll / 97I0945I 1111111 111111111111111 IIII 1111 
0847 

63003 RN222 OVER-FOR-PARAM-KEY 

EAFl12/ll/97I0945I 1111111 111111111111111 IIII IIII 
0848 

63003 RN222 OVER-FOR-PARAM-KEY 

EAFl12/ll/97I0945I 1111111 111111111111111 IIII IIII 
0849 

63003 RN222 OVER-FOR-PARAM-KEY 

EAFl12/ll/97ll0l0I 1111111 111111111111111 IIII IIII 
0850 

63103 SOLIDS-lA OVER-FOR-PARAM-KEY 

KKSl12/ll/97I0950I 1111111 111111111111111 IIII IIII 
0851 

63004 LIQUID-1 OVER-FOR-PARAM-KEY 

SHIPMENT METHOD : fit,\)()( · CoC\..t.\t"" ~ IAIRBILL NO., i1:1-z. 3 6, 6~'5 (pen 
REQUIRED TURNAROUND:** [ ] SAME DAY [ ] 24 HOURS [ ] 48 HOURS [ ] 72 HOURS [ ] 5 DAYS [ ] 10 DAYS [)<] ROUTINE [ ] ** RUSH WORK MAY REQUIRE SURCHARGE !'!~~lllc-7 J:1i:/q? ~ Ali@ lli!Jliii@jjj@ffJlii, naeo 1~=~ l@l lnaeo 

Printed Name / Company: Ji 
('J 1Q\.aA<-., A Sf- n H J (',r;J~v; 

'i1tt:~%\W:JJJJJJJJJ: 
Si9nature~: (h "- -' / ,l ( 

, ;~ ''-- ~-
Printed Name/ Company: 

~1A.1'Ji.c flt P"',J.e i - CO( f 
[ ] Anaheim, CA (714 ) 937-1094 
LJ Aurora, CO (3 03 ) 751-17 8 0 
[)t,J Casper, WY (307 ) 235-574 1 

Time 

1tw . 
I Date 

l')-./J:i./q1 

Time 
ocrro 

Printed Name/ Company: 

1!¢1H¥~/:l@,Wt,,:=:\/\:J})%:Jr=,=,==\? 
Signature: 

Printed Name/ Company : 

[ ] Corpus Christi , TX (512) 289-2673 
[ J Edison, NJ (908) 225-6700 
[ ] Houston, TX (Env) (713) 690-4444 

Time Printed Name/ Company: !Time 

Date @@tY.ft:\/W:{ =,,,/}j]j]j]j]f]jf]J]:) Date 

Signature: 

Time Printed Name/ Company: Time 

[ ] Houston, TX (Pet) (713) 943-9776 
[ ] Indianapolis, IN (317) 875-5894 
[ J Lake Charles, LA (318) 583-4926 

[ ] Long Beach, CA (310) 595-8401 
[ J Tampa, FL (813) 884-8268 
[ J Valparaiso, IN (219) 464-2389 



Company .. : Parsons Project . . : 

Report To : Mike Duchesneau Bill To . . : 

101 Huntington Ave . Address . . : 

Boston MA, 02199 

SEAD-12 

Mike Duchesneau 

101 Huntington Ave. 

Boston MA 02199 

# ABC-012139 

Page 2 Of 4 

File= 12119701.bar 

LAB JOB NUMBER 

Phone / Fax : 617 - 859-2492 617 - 859-2043 I Phone / Fax: 617-859-2492 617 - 859-2043 
q-7~y57 

1111111 111111111111111 IIII IIII 
0852 

KKS l12/11/97I0950 63004 LIQUID-2A OVER-FOR-PARAM-KEY 

KKSl12/11/97I0950I 1111111 111111111111111 IIII IIII 163004 
0853 

H3 IOVER- FOR-PARAM - KEY 

KKSl12/11/97I095 0 I 1111111 111111111111111 IIII IIII 163 004 
0854 

RN222 IOVER-FOR-PARAM-KEY 

KKSl12/11/97I0950I 1111111 111111111111111 IIII IIII 163004 
0855 

RN222 IOVER-FOR-PARAM-KEY 

KKSl12/11/97I0950I 1111111 111111111111111 IIII IIII 163004 
0856 

RN222 IOVER-FOR- PARAM-KEY 

KKSl12/11/97l1020I 1111111 111111111111111 IIII 1111 163104 
0857 

SOLIDS-lA IOVER-FOR-PARAM-KEY 

KKS l12/11/9 7l1040I 1111111 111111111111111 IIII IIII 163005 
0858 

LIQUID-1 IOVER-FOR-PARAM-KEY 
-

KKS l12/11/97110401 1111111 111111111111111 IIII IIII 163005 
0859 

SHIPMENT METHOD : f !,~ e)( - ( D<)\., \'..,Q.-¼,\ 3 

LIQUID-2A IOVER-FOR-PARAM-KEY 

j AIRBILL No . , c-go--z -sfo7 S4'5 097 
REQUIRED TURNAROUND:** [ ] SAME DAY [ ] 24 HOURS [ ] 48 HOURS [ ] 72 HOURS [ ] 5 DAYS [ ] 10 DAYS [)<l ROUTINE [ ] ** RUSH WORK MAY REQUIRE SURCHARGE ~y'i\'TuW::- ffllllll """ 
Signature'?%~~ g:r······· .. :w,¥,iffi§V:Mgt.l?:f#.ikl =1::m::::::11:::::nmrn:m:mmm:ttj Date l@.BBfi:lt:@@lM~~t]fi: =:=::,::::===:=·= :. !Date 

12/11(~1 
Signature : Signature: 

p1f1~H/rAmri:p~nr,: l'f\\ / PM-~yl \ 
Time 

1100 
Printed Name / Company: Time Printed Name / Company: Time 

[fflt@WWJ%n=::::::::::mr:nrr::=:::rmmrn;;::w:::::::::w::rwn:::r=::r::::u==:rnm::::::, Date/ [~@@~j{~p')i\@'}?}?}?:?}:}:}:}?}\}/:}:}:}:}:}:::}::://::/::::/:) Date ~9li/~~~p: __ ~• · .... :.:,:,:;:;:;:;:;:;;:;=;=;:;=;=;=;=;=:=;=;:;:;:;:;=;:;=;=;=;=;=;=;=;=;=:=;=;=;=:=;:;=;=;=;=;=;=;=;=;:;:;:;;:;:;:;:;:;:;:;:;:;:;:::;:;:;:;:;::;; 1 Date 

Si~:e~Jd1 ~ 
Printed Name / Company : __J_ 

tM ;c:1.tu~ P"' ru,-co-rc,~ 
[ ] Anaheim, CA (714 ) 937-1094 
[ ] Aurora, CO (303 ) 751-17 80 
p<i Casper, WY (30 7 ) 235-574 1 

1zlrdq1 
Signature : 

Time Printed Name / Company : 

{}9(0 
[ ] Corpus Christi, TX (512) 289-2673 
[ l Edison, NJ (908 ) 225-6 7 00 
[ ] Houston, TX (Env) (713 ) 690-4444 

Signature: 

Time Printed Name / Company : Time 

[ ] Houston, TX (Pet) (713) 943-9776 
[ ] Indianapolis, IN (317) 875-5894 
[ ] Lake Charles , LA (318) 583 - 4926 

[] Long Beach, CA (310 ) 595 - 8401 
[] Tampa, FL (813) 884-8268 
[ ] Valparaiso, IN (219) 464-2389 



Company .. : Parsons 

Report To: Mike Duchesneau 

101 Huntington Ave. 

Boston MA, 02199 

Project . . : SEAD-12 

Bill To .. : Mike Duchesneau 
Address .. : 101 Huntington Ave. 

Boston MA 02199 

# ABC-012140 

Page 3 Of 4 

File= 12119701.bar 

LAB JOB NUMBER 

Phone / Fax: 61 7 - 8 5 9 - 2 4 9 2 61 7 - 8 5 9 - 2 0 4 3 I Phone / Fax : 61 7 - 8 5 9 - 2 4 9 2 61 7 - 8 5 9 - 2 0 4 3 ~5"7 

KKS 12 / 11/97 10 4 0 , 11111111111111111 11111 IIII IIII 
0860 

63005 H3 OVER-FOR-PARAM-KEY 

KKSl12/11/97l1040 1111111 111111111111111 IIII IIII 
0861 

63005 RN222 OVER-FOR-PARAM-KEY 

KKSl12/11/97l1040I 1111111 111111111111111 IIII IIII 163005 
0862 

RN222 IOVER-FOR -PARAM-KEY 

KKSl12/ll/97l1040I 1111111 111111111111111 IIII IIII 163005 
0863 

RN222 IOVER-FOR-PARAM-KEY 

KKSl12/11/97l11001 1111111 111111111111111 IIII IIII 163105 
0864 

SOLIDS-lA IOVER-FOR -PARAM-KEY 

EAFl12/11/97llllll 1111111 111111111111111 IIII IIII 163006 
0865 

LIQUID-1 IOVER-FOR -PARAM- KEY 

EAFl12 / ll / 97l11111 1111111 111111111111111 IIII IIII 163006 
0866 

LIQUID-2A IOVER-FOR-PARAM -KEY 

EAFl12 / ll / 97llllll 1111111 111111111111111 IIII 1111 I 63.006 
0867 

H3 IOVER-FOR-PARAM -KEY 

SHIPMENT METHOD: rf:::\)t')( , C<>o\..t,{). ~ ~ IAIRBILL NO.: ~oZ"3b-,S'-15(.,9t 
REQUIRED TURNAROUND:** [] SAME DAY [] 24 HOURS [] 48 HOURS [] 72 HOURS [ ] 5 DAYS [ ] 10 DAYS [;><) ROUTINE [ ] _____ ** RUSH WORK MAY REQUIRE SURCHARGE 

~!~~
1d"~ m=b , ,4:,q1 ~VM1'i.~P(~Xt?) nn=nnq Date j@@#.@.gMij@:m~@{{Jtrnmtt@:tttt=rnnm:1:m=tJ=trnrt:t:wrt1 Date 

Signature: Signature : 

PAJ~:e~o:mtA~~;~~H /Pf1D~0-v<, I Yi~o Printed Name / Company: I Time Printed Name / Company: Time 

7:•~'.'""' ' ' ''%'' , E:::::::;;,w>I ~Ce 

. ~1J1t (2-~f1 1ilrz/~1 
Signature: Date 

~fl;;fY,~l!i_:· ifyt :.: :.: : ,·_: \ :r:r::r:r@=]::1 Date 

Signature: 

Printe1~Name/~ompany: I Time 

vvl1'Ll-l.tl-c_ .P~&e ✓ - CoQ.C !JQ/O 
Printed Name/Company : I Time Printed Name / Company: Time 

[ ] Anahe i m, CA (7 14 ) 937 -1 094 
[ ] Aurora , CO (3 03) 751-17 80 
[XJ Casper, WY (307 ) 235-5 74 1 

[ ] Corpus Christi, TX (512 ) 289-2673 
[ l Edison, NJ (908) 225-6700 
[ ] Houston, TX (Env) (713 ) 690 - 4444 

[ ] Houston , TX (Pet) (7l3) 943-9776 
[ l Indianapolis, IN (317) 875-5894 
[ ] Lake Charles, LA (318 ) 583-4926 

[] Long Beach, CA (310 ) 595 - 8401 
[] Tampa, FL (8 13) 884-8268 
[ l Valparaiso, IN (219 ) 464 -2389 



# ABC-012141 
Company .. : Parsons Project . . : SEAD-12 Page 4 Of 4 

Report To: Mike Duchesneau Bill To . . : Mike Duchesneau 

101 Huntington Ave. I Address.· = 101 Huntington Ave. 

File= 12119701.bar 

LAB JOB NUMBER 

Boston MA, 02199 I Boston MA 02199 q7&cjS7 
Phone / Fax: 61 7 - 8 5 9 - 2 4 9 2 61 7 - 8 5 9 - 2 0 4 3 I Phone / Fax' 61 7 - 8 5 9 - 2 4 9 2 61 7 - 8 5 9 - 2 0 4 3 

EAFl12/11 / 97lllll 1111 111 lllll 111111111111111111 
0868 

63006 RN222 OVER-FOR-PARAM-KEY 

EAF l 12 / 11 /9 7lllll 1111111 111111111111111 IIII IIII 
0869 

63006 RN222 IOVER-FOR-PARAM-KEY 

EAFl12/11/97lllll 1111111 ll lll 11 111 11111 11111111 
0870 

63006 RN222 IOVER -FOR-PARAM -KEY 

EAF l 12 /11/9 7 l 1140 1111111 1111111 111 11111 11111111 
0871 

63106 SOLIDS-lA IOVER-FOR -PARAM- KEY 

I~ 
Li_ If 

L r------_ 
~ 

SHIPMENT METHOD : (e1)1::X -COOL.t::.i'-~3 jAIRBILL NO . : g OZ "5<;;,7 2!±_<50q -, 
REQUIRED TURNAROUND:** [] SAME DAY [] 24 HOURS [] 48 HOURS [] 72 HOURS [ ] 5 DAYS [ ] 10 DAYS KJ ROUTINE [ ] _____ ** RUSH WORK MAY REQUIRE SURCHARGE 

ffll!!!!ll!l!:@®l[r-, Dace 

Signature:~ d l9 {2{il/q/ 
';@.@ef.&V:*~l~@:/::#.W:rr ::r::rr:rrn:@ (}}?':':''}] :t::::::rn:m:::::m::::m:rn:::m' Date i.!l.@».@t,~Wm~w~:~r~::r::r:~::::::::::::::::::::::::::J]i]]])] :mr::::::::t:m:::::mn Date 
Signature: Signature : 

Printed Name / ComRany: I 
NtCt{DLk, )--\, Sf\ 11'ft PAfl':,f\i\, 

s~ CJ)~ 
Printed Name / Company : 

Jv1 I, L~ ti -t______E_ 1,< ~ J { (J -/2,~ 
[ ] Anaheim, CA (714 ) 937 - 1094 l~ Aurora, CO (303) 751 -1 780 
L7'. Casper, WY (307 ) 235 - 5741 

Time Printed Name / Company : Time Printed Name/Company : Time 

1ioo 
Date ijj;/@i@t\f*-ff\.? ·· ..... · /}:}:,/:) ,:]]\~}:;:; · '''''''})!'.''.:}/(':::.:?{) Date @¢~i~liitLift,:::::::::::::::::::t:::::=::::::::::::::::::::::::::::::::::: Date 

1-d12kn 
Signature: 

Time I Printed Name / Company: 

0 y/D 

Corpus Christi, TX (512) 289 - 2673 
Edison, NJ (908) 225 - 6700 
Houston, TX (Env) (713) 690 - 4444 

Signature: 

Time Printed Name/Company: Time 

Houston, TX (Pet) (713) 943 - 9776 
Indianapolis, IN (317) 875 -5894 
Lake Charles, LA (318) 583 - 4926 

[ J Long Beach, CA (3 1 0) 595 - 8401 
[] Tampa, FL (813 ) 884 - 8268 
[ J Valparaiso, IN (219) 464 -2389 



976457 

PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 

SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX RCVD DATE DATE DATE 

12065 SA1 976457 EPA 901.1 Cobalt-60 . Activity ND pCi/L 3.7 Water 12/12/97 9:10 4/1/98 15:31 4/1 /98 15:31 

12065 SA1 976457 EPA 901.1 Cobalt-57 , Activity ND pCi/L 0.8 Water 12/12/97 9:10 4/1/98 15:31 4/1/9815:31 

12065 SA1 976457 EPA 901 .1 Cesium-137 . Activity ND pCi/L 2.5 Water 12/12/97 9:10 4/1/98 15:31 4/1/9815:31 

12065 SA1 976457 EPA 901.1 Lead-214, Activity 20 pCi/L 6.6 3.5 Water 12/12/97 9:10 4/1/98 15:31 4/1/98 15:31 

12065 SA1 976457 EPA 901 .1 Lead-211, Activity ND pCi/L 27 .7 Water 12/12/97 9:10 4/1/98 15:31 4/1/98 15:31 

12065 SA1 976457 mod. HASL 300 Uranium-233/234, Activity 0.3 pCi/L 0.3 0.4 Water 12/12/97 9:10 2/20/98 13:42 2/20/98 13:42 

12065 SA1 976457 EPA 903.0 Radium-226, Activity ND pCi/L 0.2141 0.5285 Water 12/12/97 9: 10 1/21/98 6:44 1/21/98 6:44 

12065 SA1 976457 EPA 903.0 Radium-223, Activity ND pCi/L Water 12/12/97 9:10 1/21/98 6:44 1/21/98 6:44 

12065 SA1 976457 CA-GLR-R510 Radon 222 , Activi ty 73.3 pCi/L 35.7 57 .8 Water 12/12/97 9:10 12/12/97 19:39 12/12/97 19:39 

12065 SA1 976457 CA-GLR-17.0 Tritium, Activity 207 pCi/L 168 268 Water 12/12/97 9:10 12/15/9718:16 12/15/9718:16 

12065 SA1 976457 mod. HASL 300 Thorium-232, Activity ND pCi/L 0.1 0.1 Water 12/12/97 9:10 2/20/98 11 :02 2/20/98 11 :02 

12065 SA1 976457 mod. HASL 300 Thorium-230, Activity 0.4 pCi/L 0.2 0.2 Water 12/12/97 9:10 2/20/98 11 :02 2/20/98 11 :02 

12065 SA1 976457 mod. HASL 300 Thorium-227 0.1 pCi/L 0.1 0.2 Water 12/12/97 9:10 2/20/98 11 :02 2/20/98 11 :02 

12065 SA1 976457 mod. HASL 300 Uranium-238, Activity 0.4 pCi/L 0.3 0.3 Water 12/12/97 9:10 2/20/98 13:42 2/20/98 13:42 

12065 SA1 976457 EPA 900.0 Gross Beta , Activity 10.1 pCi/L 1.8 2.6 Water 12/12/97 9:10 2/2/98 17:40 2/2/98 17:40 

12065 SA1 976457 EPA 901 .1 Bismuth-214, Activity ND pCi/L 31 .6 Water 12/12/97 9:10 4/1/98 15:31 4/1/98 15:31 

12065 SA1 976457 mod. HASL 300 Plutonium-239/240 0.2 pCi/L 0.2 0.2 Water 12/12/97 9:10 2/18/98 8:45 2/18/98 8:45 

12065 SA1 976457 EPA 900.0 Gross Alpha , Activity ND pCi/L 1.8 3.2 Water 12/12/97 9:10 2/2/98 17:40 2/2/98 17:40 

12065 SA1 976457 mod. HASL 300 Uranium-235, Activity ND pCi/L 0.1 0.2 Water 12/12/97 9:10 2/20/98 13:42 2/20/98 13:42 

12065 MS 976457 CA-GLR-17.0 Tritium, Activity 99.2 % REC 250 282 Water 12/15/97 18:16 12/15/97 18:16 

12065 MS 976457 mod. HASL 300 Plutonium-239/240 84.7 % REC 2.1 0.6 Water 2/18/98 8:45 2/18/98 8:45 

12066 SA1 976457 EPA 903.0 Radium-223, Activity ND pCi/L Water 12/12/97 9:10 1/21/98 6:44 1/21/98 6:44 

12066 SA1 976457 CA-GLR-R510 Radon 222 , Activity 62.5 pCi/L 36 58.6 Water 12/12/97 9:10 12/12/97 21 :40 12/12/97 21 :40 

12066 SA1 976457 EPA 903.0 Radium-226, Activity ND pCi/L 0.184 0.5285 Water 12/12/97 9:10 1/21/98 6:44 1/21/98 6:44 

12066 SA1 976457 CA-GLR-17.0 Tritium, Activity 234 pCi/L 170 269 Water 12/12/97 9:10 12/15/97 18:16 12/15/97 18:16 

12066 SA1 976457 mod. HASL 300 Uranium-233/234, Activity 0.5 pCi/L 0.4 0.3 Water 12/12/97 9:10 2/20/98 13:42 2/20/98 13:42 

12066 SA1 976457 mod. HASL 300 Thorium-232 , Activity 0.1 pCi/L 0.1 0.2 Water 12/12/97 9:10 2/20/98 11 :02 2/20/98 11 :02 

12066 SA1 976457 mod. HASL 300 Thorium-230, Activity 0.3 pCi/L 0.2 0.3 Water 12/12/97 9:10 2/20/98 11 :02 2/20/98 11 :02 

12066 SA1 976457 mod. HASL 300 Thorium-227 ND pCi/L 0.1 0.3 Water 12/12/97 9:10 2/20/98 11 :02 2/20/98 11 :02 

12066 SA1 976457 mod. HASL 300 Plutonium-239/240 ND pCi/L 0.1 0.3 Water 12/12/97 9:10 2/18/98 8:45 2/18/98 8:45 

12066 SA1 976457 EPA 900.0 Gross Alpha , Activity 0.3 pCi/L 2 3.3 Water 12/12/97 9:10 2/2/98 17:40 2/2/98 17:40 

12066 SA1 976457 EPA 900.0 Gross Beta, Activity 24.6 pCi/L 2.5 3.4 Water 12/12/97 9:10 2/2/98 17:40 2/2/98 17:40 

12066 SA1 976457 mod. HASL 300 Uranium-238, Activity 0.3 pCi/L 0.2 0.2 Water 12/12/97 9:10 2/20/98 13:42 2/20/98 13:42 

12066 SA1 976457 mod. HASL 300 Uranium-235, Activity ND pCi/L 0.1 0.3 Water 12/12/97 9:10 2/20/98 13:42 2/20/98 13:42 

12066 SA1 976457 EPA 901 .1 Lead-214, Activity 16.9 pCi/L 4.1 2.6 Water 12/12/97 9:10 4/2/98 11 : 12 4/2/9811 :12 

12066 SA1 976457 EPA 901 .1 Bismuth-214, Activity 25.1 pCi/L 6.5 1.9 Water 12/12/97 9:10 4/2/9811 :12 4/2/98 11 :12 

12066 SA1 976457 EPA 901 .1 Lead-211, Activity ND pCi/L 119 Water 12/12/97 9:10 4/2/98 11 :12 4/2/98 11 : 12 

12066 SA1 976457 EPA 901.1 Cobalt-57, Activity ND pCi/L 0.8 Water 12/12/97 9:10 4/2/98 11 :12 4/2/98 11 :12 

12066 SA1 976457 EPA 901.1 Cobalt-60, Activity ND pCi/L 5.4 Water 12/12/97 9:10 4/2/98 11 :12 4/2/98 11 :12 

12066 SA1 976457 EPA 901 .1 Cesium-137, Activity ND pCi/L 1.1 Water 12/12/97 9:10 4/2/98 11 : 12 4/2/98 11 :12 

12066 MD 976457 mod. HASL 300 Plutonium-239/240 0.1 RPO 0.3 0.6 Water 2/18/98 8:45 2/18/98 8:45 

12066 MS 976457 EPA 900.0 Gross Alpha, Activity 76.9 % REC 8.6 3.1 Water 2/2/98 17:40 2/2/98 17:40 

12066 MS 976457 EPA 903.0 Radium-226, Activity 74.3 % REC 2018 1.057 Water 1/21/98 6:44 1/21/98 6:44 

12067 SA1 976457 mod. HASL 300 Uranium-238, Activity 0.4 pCi/L 0.2 0.1 Water 12/12/97 9:10 2/20/98 13:42 2/20/98 13:42 
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12067 SA1 976457 mod . HASL 300 Uranium-235, Activity 0.1 pCi/L 0.1 0.1 Water 12/12/97 9:10 2/20/98 13:42 2/20/98 13:42 

12067 SA1 976457 EPA 901 .1 Bismuth-214, Activity 18.1 pCi/L 6.5 3.1 Water 12/12/97 9:10 4/2/98 16:01 4/2/98 16 01 

12067 SA1 976457 EPA 901 .1 Cobalt-57 , Activity ND pCi/L 0.7 Water 12/12/97 9:10 4/2/98 16 01 4/2/98 16:01 

12067 SA1 976457 EPA 901.1 Cobalt-60, Activity ND pCi/L 0.6 Water 12/12/97 9:10 4/2/98 16:01 4/2/98 16:01 

12067 SA1 976457 EPA 901 .1 Cesium-137, Activity ND pCi/L 1.5 Water 12/12/97 9:10 4/2/98 16:01 4/2/98 16:01 

12067 SA1 976457 EPA 901 .1 Lead-211 , Activity ND pCi/L 32 .3 Water 12/12/97 9:10 4/2/98 16:01 4/2/98 16:01 

12067 SA1 976457 mod. HASL 300 Uranium-233/234, Activity 0.4 pCi/L 0.2 0.1 Water 12/12/97 9:10 2/20/98 13:42 2/20/98 13:42 

12067 SA1 976457 EPA 901 .1 Lead-214, Activity 13.9 pCi/L 5.6 2.9 Water 12/12/97 9:10 4/2/98 16:01 4/2/98 16:01 

12067 SA1 976457 EPA 900.0 Gross Alpha , Activity 0.7 pCi/L 1.7 2.8 Water 12/12/97 9:10 2/2/98 17:40 2/2/98 17:40 

12067 SA1 976457 EPA 903.0 Radium-226, Activity ND pCi/L 0.2136 0.5285 Water 12/12/97 9:10 1/21/98 6:44 1/21/98 6:44 

12067 SA1 976457 EPA 900.0 Gross Beta, Activity ND pCi/L 1.6 2.8 Water 12/12/97 9:10 2/2/98 17:40 2/2/98 17:40 

12067 SA1 976457 EPA 903.0 Radium-223 , Activity ND pCi/L Water 12/12/97 9:10 1/21/98 6:44 1/21/98 6:44 

12067 SA1 976457 CA-GLR-R510 Radon 222, Activity 21 pCi/L 35.1 58.4 Water 12/12/97 9:10 12/12/97 23:41 12/12/97 23:41 

12067 SA1 976457 CA-GLR-17 .0 Tritium, Activity 270 pCi/L 170 266 Water 12/12197 9:10 12/15197 18:16 12115/97 18:16 

12067 SA1 976457 mod. HASL 300 Thorium-232 , Activity 0.1 pCi/L 0.1 0.2 Water 12112197 9:10 2/20198 11 :02 2120/98 11 :02 

12067 SA1 976457 mod. HASL 300 Thorium-230, Activity 0.8 pCi/L 0.4 0.3 Water 12/12197 9:10 2/20198 11 :02 2/20/98 11 :02 

12067 SA1 976457 mod. HASL 300 Thorium-227 ND pCi/L 0.1 0.3 Water 12/12197 9:10 2/20198 11 :02 2120/98 11 :02 

12067 SA1 976457 mod . HASL 300 Plutonium-239/240 0.3 pCi/L 0.2 0.2 Water 12/12/97 9:10 2118/98 8:45 2/18/98 8:45 

12067 MS 976457 mod. HASL 300 Thorium-232 , Activity 87 % REC 2 0.3 Water 2/20/98 11 :02 2/20/98 11 :02 

12068 SA1 976457 EPA 903.0 Radium-223, Activity ND pCi/L Water 12/12/97 9:10 1/21/98 6:44 1/21/98 6:44 

12068 SA1 976457 CA-GLR-R510 Radon 222, Activity 21 .6 pCi/L 35 .4 58.8 Water 12/12/97 9:10 12/13/97 1 :42' 12/13/97 1 :42 

12068 SA1 976457 CA-GLR-17.0 Tritium, Activity 261 pCi/L 169 263 Water 12112/97 9:10 12/15/9718:16 12/1519718:16 

12068 SA1 976457 EPA 903.0 Radium-226 , Activity ND pCilL 0.183 0.5285 Water 12112197 9:10 1/21/98 6:44 1121/98 6:44 

12068 SA1 976457 mod. HASL 300 Thorium-232, Activity ND pCilL 0.1 0.1 Water 12112197 9:10 2/20/98 11 :02 2/20198 11 :02 

12068 SA1 976457 EPA 900.0 Gross Alpha , Activity 0.7 pCi/L 1.7 2.8 Water 12/12/97 9:10 212/98 17:40 2/2198 17:40 

12068 SA1 976457 mod. HASL 300 Thorium-230, Activity 0.2 pCilL 0.2 0.2 Water 12/12197 9:10 2/20/98 11 :02 2/20198 11 :02 

12068 SA1 976457 mod. HASL 300 Thorium-227 0.2 pCi/L 0.2 0.2 Water 12/12197 9:10 2/20/98 11 :02 2/20198 11 :02 

12068 SA1 976457 mod. HASL 300 Plutonium-239/240 0.1 pCi/L 0.1 0.2 Water 12/12197 9:10 2/18/98 8:45 2/18198 8:45 

12068 SA1 976457 mod. HASL 300 Uranium-233I234, Activity 0.4 pCi/L 0.3 0.3 Water 12/12/97 9:10 2/20/98 13:42 2/20198 13:42 

12068 SA1 976457 mod. HASL 300 Uranium-238, Activity 0.3 pCi/L 0.2 0.2 Water 12/12/97 9:10 2/20198 13:42 2/20/98 13:42 

12068 SA1 976457 mod. HASL 300 Uranium-235, Activity 0.1 pCilL 0.1 0.1 Water 12/12/97 9:10 2/20/98 13:42 2/20/98 13:42 

12068 SA1 976457 EPA 901 .1 Bismuth-214, Activity 16.2 pCi/L 5.7 3 Water 12/12/97 9:10 4/2/98 16:01 4/2/98 16:01 

12068 SA1 976457 EPA 901 .1 Cobalt-57, Activity ND pCi/L 0.4 Water 12/12/97 9:10 4/2/98 16:01 4/2/98 16:01 

12068 SA1 976457 EPA 901 .1 Cobalt-60, Activity ND pCi/L 5.2 Water 12112/97 9:10 4/2/98 16:01 4/2/98 16:01 

12068 SA1 976457 EPA 901 .1 Cesium-137, Activity ND pCi/L 1.5 Water 12/12/97 9:10 4/2/98 16:01 4/2/98 16:01 

12068 SA1 976457 EPA 901 .1 Lead-211, Activity ND pCi/L 545 Water 12/12/97 9:10 4/2/98 16:01 4/2/98 16:01 

12068 SA1 976457 EPA 900.0 Gross Beta , Activity ND pCi/L 1.6 2.7 Water 12/12/97 9:10 2/2/98 17:40 2/2/98 17:40 

12068 SA1 976457 EPA 901 .1 Lead-214, Activity ND pCi/L 19.6 Water 12/12/97 9: 10 412/98 16:01 4/2198 16:01 

12068 MD 976457 mod. HASL 300 Thorium-227 0.2 RPO 0.1 0.4 Water 2/20/98 11 :02 2/20/98 11 :02 

12068 MD 976457 mod. HASL 300 Thorium-232, Activity 0 RPO 0.1 0.5 Water 2/20/98 11 :02 2/20/98 11 :02 

12068 MD 976457 mod. HASL 300 Thorium-230 , Activity 0.7 RPO 0.5 0.5 Water 2/20/98 11 :02 2/20/98 11 :02 

12068 MS 976457 EPA 900.0 Gross Beta , Activity 111 .5 % REC 3.8 2.6 Water 2/2/98 17:40 2/2/98 17:40 

12069 SA1 976457 EPA 903.0 Radium-223, Activity ND pCilL Water 12/12/97 9:10 1/21/98 6:44 1/21/98 6:44 

12069 SA1 976457 CA-GLR-R510 Radon 222, Activity 11 .8 pCi/L 30.7 51 .3 Water 12/12/97 9:10 12/13/97 3:43 12/13197 3:43 
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12069 SA1 976457 mod. HASL 300 Thorium-227 0.1 pCi/L 0.1 0.2 Water 12112197 9:10 2120198 11 :02 2120198 11 :02 

12069 SA1 976457 EPA 903.0 Radium-226, Activity ND pCi/L 0.1489 0.5285 Water 12112197 9:10 1121198 6:44 1121198 6:44 

12069 SA1 976457 CA-GLR-17 .0 Tritium , Activity 324 pCi/L 173 267 Water 12112197 9:10 12/1519718:16 12115/9718:16 

12069 SA1 976457 mod. HASL 300 Plutonium-2391240 0.1 pCi/L 0.1 0.2 Water 12/12197 9:10 2118198 8:45 2118198 8:45 

12069 SA1 976457 mod. HASL 300 Thorium-232, Activity ND pCi/L 0.1 0.1 Water 12112197 9:10 2120/98 11 :02 2120/98 11 :02 

12069 SA1 976457 mod. HASL 300 Thorium-230, Activity ND pCi/L 0.1 0.2 Water 12112/97 9:10 2120/98 11 :02 2/20/98 11 :02 

12069 SA1 976457 EPA 900.0 Gross Beta , Activity 9 pCi/L 1.5 2.3 Water 12112/97 9:10 2/2/98 17 :40 2/2/98 17 :40 

12069 SA1 976457 mod. HASL 300 Uranium-233/234, Activity 0.6 pCi/L 0.3 0.2 Water 12/12197 9:10 2120198 13:42 2120/98 13:42 

12069 SA1 976457 mod. HASL 300 Uranium-238, Activity 0.2 pCi/L 0.2 0.1 Water 12/12197 9:10 2/20198 13:42 2120198 13:42 

12069 SA1 976457 mod. HASL 300 Uranium-235, Activity ND pCilL 0.1 0.1 Water 12112197 9: 10 2/20198 13:42 2/20198 13:42 

12069 SA1 976457 EPA 901 .1 Bismuth-214, Activity 17.4 pCilL 7.4 3.4 Water 12112197 9:10 413198 8:13 413198 8:13 

12069 SA1 976457 EPA 901 .1 Cobalt-57 , Activity ND pCilL 0.5 Water 12112197 9:10 4/3198 8:13 413/98 8:13 

12069 SA1 976457 EPA 901.1 Cobalt-60, Activity ND pCi/L 1.8 Water 12112/97 9:10 4/3/98 8:13 4/3198 8:13 

12069 SA1 976457 EPA 901.1 Cesium-137, Activity ND pCi/L 1.5 Water 12112/97 9:10 413/98 8:13 413/98 8:13 

12069 SA1 976457 EPA 900.0 Gross Alpha , Activity 0.9 pCi/L 1.8 2.9 Water 12/12/97 9:10 212/98 17 :40 2/2/98 17:40 

12069 SA1 976457 EPA 901 .1 Lead-211 , Activity ND pCi/L 28.6 Water 12/12/97 9:10 4/3/98 8:13 4/3198 8:13 

12069 SA1 976457 EPA 901 .1 Lead-214 , Activity ND pCi/L 15.1 Water 12/12/97 9:10 4/3/98 8:13 4/3/98 8:13 

12069 MD 976457 CA-GLR-R510 Radon 222 , Activity 14.7 RPO 31 .5 52.1 Water 12113197 5:44 12113/97 5:44 

12069 MS 976457 mod. HASL 300 Uranium-238, Activity 98.6 % REC 3.3 0.4 Water 2/20/98 13:42 2/20198 13:42 

12069 MS 976457 mod. HASL 300 Uranium-233/234, Activity 90.9 % REC 3.4 0.6 Water 2/20/98 13:42 2/20198 13:42 

12070 SA1 976457 EPA 903.0 Radium-223, Activity ND pCi/L Water 12/12/97 9:10 1121/98 6:44 1/21/98 6:44 

12070 SA1 976457 CA-GLR-R510 Radon 222 , Activity 36.4 pCi/L 31.6 52 Water 12/12197 9:10 12/13/97 7:45 12113/97 7:45 

12070 SA1 976457 EPA 903 .0 Radium-226, Activity ND pCi/L 0.1846 0.5285 Water 12112197 9:10 1121198 6:44 1/21/98 6:44 

12070 SA1 976457 CA-GLR-17.0 Tritium , Activity 140 pCi/L 165 269 Water 12112197 9:10 12/15/97 18:16 12/15/97 18:16 

12070 SA1 976457 mod. HASL 300 Plutonium-239/240 0.2 pCi/L 0.2 0.2 Water 12/12/97 9:10 2/18198 8:45 2/18/98 8:45 

12070 SA1 976457 mod. HASL 300 Thorium-232, Activity ND pCi/L 0.1 0.1 Water 12/12197 9:1 0 2/20/98 11 :02 2120/98 11 :02 

12070 SA1 976457 mod. HASL 300 Thorium-230, Activity 0.3 pCi/L 0.2 0.2 Water 12/12197 9:10 2/20/98 11 :02 2/20/98 11 :02 

12070 SA1 976457 mod. HASL 300 Thorium-227 0.2 pCi/L 0.2 0.2 Water 12/12/97 9:10 2/20/98 11 :02 2120198 11 :02 

12070 SA1 976457 EPA 900.0 Gross Alpha , Activity ND pCi/L 1.9 3.2 Water 12112/97 9:10 2/2/98 17:40 2/2198 17:40 

12070 SA1 976457 EPA 900.0 Gross Beta , Activity ND pCi/L 1.5 2.5 Water 12/12/97 9:10 212/98 17:40 2/2/98 17:40 

12070 SA1 976457 mod. HASL 300 Uranium-233/234, Activity 0.8 pCi/L 0.4 0.3 Water 12/12197 9:10 2/20/98 13:42 2120198 13:42 

12070 SA1 976457 mod. HASL 300 Uranium-238, Activity 0.1 pCi/L 0.1 0.1 Water 12/12/97 9:10 2120/98 13:42 2120/98 13:42 

12070 SA1 976457 EPA 901.1 Cesium-137, Activity ND pCi/L 4 Water 12/12/97 9: 10 413198 9:13 4/3/98 9:13 

12070 SA1 976457 mod. HASL 300 Uranium-235, Activity ND pCi/L 0.1 0.1 Water 12/12/97 9:10 2/20198 13:42 2/20/98 13:42 

12070 SA1 976457 EPA 901.1 Bismuth-214 , Activity 15.9 pCi/L 6.8 3 Water 12112/97 9:10 4/3198 9:13 4/3/98 9:13 

12070 SA1 976457 EPA 901 .1 Cobalt-57, Activity ND pCi/L 0.7 Water 12/12/97 9:10 4/3/98 9:13 413/98 9:13 

12070 SA1 976457 EPA 901 .1 Lead-211 , Activity ND pCi/L 339 Water 12/12197 9:10 413/98 9:13 4/3198 9:13 

12070 SA1 976457 EPA 901 .1 Cobalt-60, Activity ND pCi/L 2.8 Water 12/12/97 9:10 413/98 9:13 4/3/98 9:13 

12070 SA1 976457 EPA 901 .1 Lead-214, Activity 16.1 pCi/L 5.5 2.9 Water 12/12197 9:10 413/98 9:13 4/3/98 9:13 

12070 MD 976457 mod. HASL 300 Uranium-233/234, Activity 28.6 RPD 0.4 0.4 Water 2/20/98 13:42 2/20198 13:42 

12070 MD 976457 mod. HASL 300 Uranium-235, Activity 0.1 RPD 0.2 0.3 Water 2/20198 13:42 2/20/98 13:42 

12070 MD 976457 mod. HASL 300 Uranium-238, Activity 0.2 RPO 0.3 0.3 Water 2/20/98 13:42 2/20/98 13:42 

12071 SA1 976457 mod. HASL 300 Plutonium-239/240 0.1 pCi/L 0.2 0.2 Water 12/12197 9:10 2/18198 8:45 2118/98 8:45 

12071 SA1 976457 EPA 900.0 Gross Alpha , Activity 0.2 pCi/L 1.7 2.9 Water 12/12/97 9:10 2/2/98 17:40 212/98 17:40 
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12071 SA1 976457 EPA 900.0 Gross Beta , Activity 2.3 pCi/L 1.9 3 Water 12/12/97 9:10 2/2/98 17:40 212/98 17:40 

12071 SA1 976457 mod. HASL 300 Uranium-233/234, Activity 0.5 pCi/L 0.3 0.2 Water 12/12197 9:10 2/20/98 13:42 2/20/98 13:42 

12071 SA1 976457 mod. HASL 300 Uranium-238, Activity 0.2 pCi/L 0.2 0.2 Water 12/12197 9:10 2/20/98 13:42 2/20/98 13:42 

12071 SA1 976457 mod. HASL 300 Uranium-235, Activity 0.1 pCi/L 0.1 0.2 Water 12/12197 9:10 2120/98 13:42 2/20/98 13:42 

12071 SA1 976457 EPA 901 .1 Bismuth-214 , Activi ty 20.8 pCi/L 6.9 2.5 Water 12/12/97 9:10 416/98 7:42 4/6/98 7:42 

12071 SA1 976457 EPA 901.1 Cobalt-57, Activity ND pCi/L 0.5 Water 12/12197 9:10 416198 7:42 4/6198 7:42 

12071 SA1 976457 mod. HASL 300 Thorium-227 0.1 pCi/L 0.2 0.2 Water 12/12/97 9:10 2/20/98 11 :02 2120/98 11 :02 

12071 SA1 976457 EPA 901 .1 Cobalt-60 , Activity ND pCilL 1.9 Water 12112197 9:10 416/98 7:42 416198 7:42 

12071 SA1 976457 EPA 901 .1 Lead-214 , Activity 20.5 pCilL 6.4 2.4 Water 12112197 9:10 4/6198 7:42 416/98 7:42 

12071 SA1 976457 EPA 901.1 Cesium-137 , Activity ND pCi/L 2.7 Water 12/12197 9:10 4/6/98 7:42 4/6198 7:42 

12071 SA1 976457 EPA 901 .1 Lead-211 , Activity ND pCi/L 21 .8 Water 12112197 9: 10 416198 7:42 4/6/98 7:42 

12071 SA1 976457 CA-GLR-17 .0 Tritium, Activity 243 pCi/L 171 271 Water 12/12/97 9:10 12/1519718:16 12/15/9718:16 

12071 SA1 976457 EPA 903.0 Radium-226, Activity ND pCi/L 0.09 0.5285 Water 12/12/97 9:10 1/21/98 6:44 1121/98 6:44 

12071 SA1 976457 mod . HASL 300 Thorium-232, Activity ND pCilL 0.1 0.1 Water 12/12/97 9:10 2/20198 11 :02 2/20/98 11 :02 

12071 SA1 976457 EPA 903 .0 Radium-223, Activity ND pCi/L Water 12/12/97 9:10 1121/98 6:44 1121/98 6:44 

12071 SA1 976457 mod. HASL 300 Thorium-230, Activity 0.4 pCi/L 0.2 0.2 Water 12/12/97 9:10 2/20/98 11 :02 2120198 11 :02 

12071 SA1 976457 CA-GLR-R510 Radon 222, Activity 35.9 pCilL 32 52 .7 Water 12/12/97 9:10 12/13/97 9:46 12113/97 9:46 

12071 MD 976457 EPA 903 .0 Radium-226, Activity 0.4145 RPO 0.2324 1.057 Water 1/21198 6:44 1121/98 6:44 

12214 MD 976408 CA-GLR-17.0 Tritium. Activity 45 RPO 172 280 Water 1211519718:16 12/15/9718:16 

EFF1A0128 LCS 976457 EPA 900.0 Gross Alpha, Activity 102.4 % REC 0.5 0.1 Water 2/2/98 17:40 212/98 17:40 

GEM033198M LCS 976457 EPA 901 .1 Cesium-137 , Activity 100.5 % REC 1020 318 Water 3131198 16:49 3131198 16:49 

GEM033198M LCS 976457 EPA 901 .1 Cobalt-60, Activity 102.5 % REC 1330 323 Water 3/31/98 16:49 3/31/98 16:49 

GEM040298M LCS 976457 EPA 901 .1 Cesium-137 , Activity 107 % REC 1390 287 Water 4/2/98 10:51 412/98 10:51 

GEM040298M LCS 976457 EPA 901 .1 Cobalt-60 , Activity 100.9 % REC 1450 282 Water 4/2/98 10:51 412/98 10:51 

GEM040798M LCS 976457 EPA 901 .1 Cesium-137 , Activity 107 % REC 1490 355 Water 4/7/98 13:04 4/7/98 13:04 

GEM040798M LCS 976457 EPA 901 .1 Cobalt-60, Activity 96 % REC 1500 282 Water 4/7/98 13:04 4/7/98 13:04 

GMX040298M LCS 976457 EPA 901 .1 Cobalt-60, Activity 104.3 % REC 1490 253 Water 412198 10:40 4/2/9810:40 

GMX040298M LCS 976457 EPA 901 .1 Cesium-137 , Activity 103 % REC 1080 270 Water 4/2/98 10:40 4/2/98 10:40 

GMX040798M LCS 976457 EPA 901 .1 Cobalt-60, Activity 101 .9 % REC 1210 148 Water 4/7/98 14:05 4/7/98 14:05 

GMX040798M LCS 976457 EPA 901.1 Cesium-137, Activity 100.5 % REC 912 241 Water 4/7/98 14:05 4/7/98 14:05 

LC1H31215 LCS 976457 CA-GLR-17.0 Tritium , Activity 101 .5 % REC 2.4 2.8 Water 12115/97 18:16 12115/97 18:16 

LC2R60112 LCS 976457 EPA 903 .0 Radium-226, Activity 86.5 % REC 0.7624 0.3699 Water 1121/98 6:44 1/21/98 6:44 

LCS1A0128 LCS 976457 EPA 900.0 Gross Alpha, Activity 99.2 % REC 0.5 0.1 Water 212/98 17:40 212/98 17:40 

LCS1B0128 LCS 976457 EPA 900.0 Gross Beta, Activity 102.8 % REC 0.4 0.3 Water 212/98 17:40 2/2/98 17:40 

LCS1PU0211 LCS 976457 mod . HASL 300 Plutonium-2391240 102.1 % REC 0.8 0.1 Water 2/18/98 8:45 2118198 8:45 

LCS1TH0211 LCS 976457 mod. HASL 300 Thorium-232 , Activity 80 % REC 0.7 0.1 Water 2120/98 11 :02 2/20198 11 :02 

LCS1U0211 LCS 976457 mod. HASL 300 Uranium-2331234, Activity 94.4 % REC 1 0.1 Water 2120/98 13:42 2/20198 13:42 

LCS1U0211 LCS 976457 mod. HASL 300 Uranium-238, Activity 90 % REC 0.9 0.1 Water 2/20198 13:42 2120/98 13:42 

LCS2A0128 LCS 976457 EPA 900.0 Gross Alpha , Activity 95 .1 % REC 0.6 0.1 Water 212198 17:40 212198 17:40 

LCS2B0128 LCS 976457 EPA 900.0 Gross Beta , Activity 95 % REC 0.4 0.3 Water 2/2198 17:40 212198 17:40 

MB1PU0211 MB 976457 mod. HASL 300 Plutonium-239/240 0.1 pCi/L 0.1 0.1 Water 2118198 8:45 2/18/98 8:45 

MB1RN1212 MB 976457 CA-GLR-R510 Radon 222, Activity ND pCi/L 0.2 0.3 Water 12/12/97 15:37 12/12/97 15:37 

MB1TH0211 MB 976457 mod. HASL 300 Thorium-232 , Activity ND pCi/L 0.1 0.1 Water 2120198 11 :02 2120198 11 :02 

MB1TH0211 MB 976457 mod. HASL 300 Thorium-227 0.2 pCi/L 0.1 0.1 Water 2120/98 11 :02 2120/98 11 :02 
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MB1TH0211 MB 976457 mod. HASL 300 Thorium-230, Activity 0.1 pCi/L 0.1 0.2 Water 2/20/98 11 :02 2/20/98 11 :02 
MB1U0211 MB 976457 mod. HASL 300 Uranium-2331234, Activity 0.1 pCi/L 0.1 0.1 Water 2120/98 13:42 2/20/98 13:42 
MB1U0211 MB 976457 mod. HASL 300 Uranium-238, Activity ND pCi/L 0.1 0.1 Water 2/20/98 13:42 2/20/98 13:42 
MB1U0211 MB 976457 mod. HASL 300 Uranium-235, Activity ND pCi/L 0.1 0.1 Water 2120/98 13:42 2/20198 13:42 
MB2AB0128 MB 976457 EPA 900.0 Gross Beta , Activity 0.8 pCi/L 0.2 0.2 Water 2/2/98 17:40 2/2/98 17:40 
MB2AB0128 MB 976457 EPA 900.0 Gross Alpha , Activity 0.1 pCi/L 0.1 0.1 Water 2/2/98 17:40 2/2/98 17 :40 
MB2H31215 MB 976457 CA-GLR-17.0 Tritium, Activity 0.2 pCi/L 1.6 2.7 Water 12/15/97 18:16 12115/97 18:16 
MB4R60112 MB 976457 EPA 903.0 Radium-226, Activity ND pCi/L 0.1287 0.3699 Water 1/21/98 6:44 1/21/98 6:44 
ST1H31215 LCS 976457 CA-GLR-17.0 Tritium, Activity 101 % REC 2.4 2.8 Water 12/15/9718:16 12/15/9718:16 
ST1RN1212 LCS 976457 CA-GLR-R510 Radon 222, Activity 100.8 % REC 0.5 0.3 Water 12/12/97 17:38 12/12/97 17:38 
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ENVIRONMENTAL JESTING SERVICES 

Sample Delivery Group Narrative 

April 24, 1998 

Customer: Parsons Engineering Science, Inc. 
Project: SEAD-12 
Core Laboratories - Casper Job Number: 976460 

The following information is pertinent to the interpretation of the data. 

On December 12, 1997, Core Laboratories - Casper received five soil samples in good 
condition. 

Most samples for isotopic thorium had low tracer recoveries. The samples were 
reanalyzed at reduced volumes to minimize any matrix affects. The reduced volumes 
resulted in elevated LLDs. Sample 63103 had a 9.5% yield on the reanalysis but 
acceptable recovery from the first run. The first run data is reported for this sample. 

The positive results that are reported for the gamma emitters have calculated MDAs based 
on the most abundant line of the gamma emitter in question. The activity and the error is 
calculated by the software for the positive results. The Ra226 activity by gamma is not 
reported using the 186kev line since Ra226 has a low abundance at that line and the U23 5 
has a greater abundance with an energy very close to 186 which would cause interference. 
Therefore, the Ra226 is calculated from the Bi2 l 4 line, a daughter of Ra226 . The Ra228 
is calculated from the Ac228 line, the daughter of Ra228, as Ra228 is a beta emitter. 

If you have any questions concerning this data, please call Ronni Mull at (307) 235-5741. 

. . "7 

Cu~~~~-~ 
bebra Phillabaum 
QNQC Coordinator 

Core Laboratories, Inc. 

Rondalynn Mull 
Radiochemistry Supervisor 

420 West First Street, Casper, Wyoming 82601, (307) 235-5741 , (800) 666-0306, Fax (307) 266-1676 



Company .. : Parson s Project .. : SEAD-12 

Report To : Mike Duchesneau Bill To . . : Mike Duchesneau 

101 Huntington Ave. I Address.· ' 101 Huntington Ave. 

# ABC - 012131 

Page 1 Of 4 

File= 12109701.bar 

LAB JOB NUMBER 

Boston MA, 0219~ I Boston MA 02199 
~co Phone / Fax : 617-859-2492 617 -859-2 043 I Phone/ Fax: 617-859-2492 617-859-2043 

1111111 11111 111111111111111 IIII IIII 
00796 

EAF l 12/09/97 l 1100 12065 LIQUID-1 OVER-FOR-PARAM-KEY 

EAF l12/09/97 l ll00 I 1111111 11111 111111111111111 IIII 1111 11206 5 ILIQUID -2A IOVER-FOR-PARAM-KEY 
00797 

EAF l12/09/97 l 1100 1 1111111 11111 111111111111111 IIII IIII 11206 5 IH3 IOVER-FOR-PARAM-KEY 
00798 

, EAF l 12/09/97 l 1100 1 1111111 11111 m 111111111111111111 11206 5 IRN222 IOVER - FOR-PARAM-KEY 
00799 

EAF l12/09/97 l 1100 1 1111111 11111 1111111111 1111111111111 11206 5 IRN222 IOVER-FOR-PARAM-KEY 
00800 

EAFl12/09/97 l ll00 I 1111111 11111 11111111111111111111111 112065 IRN222 IOVER -FOR-PARAM-KEY 
00801 

EAF l 12/09/97 l ll3D I 1111111 11111 11111111111111111111111 11246 5 ISOLIDS-lA IOVER -FOR-PARAM-KEY 
00802 

KKSl12/09/97lllll 1111111 11111 1111111111 1111111111111 12066 LIQUID - 1 IOVER-FOR-PARAM-KEY 
00803 

sHIPMENT METHOD, n.w - co ou. - ~~ o 1 AIRBILL NO . : SD"l ~'=,7~4'JL'D 
REQUIRED TURNAROUND : ** [] SAME DAY [] 24 HOURS [] 48 HOURS.,_ [] 72 HOURS [] 5 DAYS [] 10 DAYS [)d' ROUTINE [] •• RUSH WORK MAY REQUIRE SURCHARGE 

lil!'llili<ilF» ~=~ "'"®"'"'" --=j om fffilmi!jllll$i0"11!!F" ". ''":'"·.·.-~···"M •• •.•• ·1 om ~~w "'"™ -=-:~· ''.•:~::·===1 om 
Signature : ~ ~ (( _ 12/ 11/17 

Signature: Signature: 

Printed Name/Company: ;o I Time !Printed Name/Company: 

/J;(t-tc.v\~ A ,rSMl111 r~i\c>-"S. ttOC) 
Time Printed Name/Company: Time 

®'~tt::::;;;;y;:==~----::::::1 Dace • llli~~;;:;;;,;,;;==:~c,:;;::;;;;;-=.~ om 

S~-a/Jture: w(__ ~ /), l'2/"/-ztn Signature : 
,v//1./t ~ 

@¢.ii\W:Jii$.Jt,ff}J:J(Jf@\\JJ(}J}j'J(J}t}J'}(?'}((}I Date 

Signature: 

Printed Name/pompany : ~ -

/LI/Jy It -c_ rc.1_(jL{._'/ ~ C'VRE 

!j 
Anaheim, CA (714) 937-1094 
Aurora, CO (303) 751-178 0 
Casper, WY (307) 235- 5741 

Time !Printed Name/Company: 

0110 [ l Corpus Christi, TX (512) 289-2673 
[ Edison, NJ (908) 225 -67 00 
[ Houston, TX (Env) (7 13) 690-4444 

Time Printed Name/Company: Time 

[ l Houston, TX (Pet) (713) 943-9776 
[ Indianapolis, I N (317) 875-5894 
[ Lake Charles, LA (318) 583-4926 ! l Long Beach , CA (310) 595-8401 

Tampa, FL (813) 884-8268 
Valparaiso, I N (219) 464-2389 



Company . . : Pars ons Project .. : 

Report To: Mike Duchesneau Bill To .. : 

101 Hunting ton Ave. Address .. : 

Bos ton MA, 02199 

SEAD-12 

Mike Duches nea u 

101 Huntington Ave. 

Bos ton MA 0 2199 

# ABC - 012132 

Page __ 2 Of _4 

File= 12109701.bar 

LAB JOB NUMBER 

Phone/Fax: 617 - 859 -249 2 617 - 8 59 - 2 04 3 I Phone/Fax : 617-8 5 9 - 2492 61 7 -859 -2 043 
I cr70tf ee o I 

111111111111 1111111111 1111111111111 
00804 

KKS l 12/09/97 l llll 1 2 066 LIQUID -2A OVER - FOR- PARAM-KEY 

KKSl12/09/97llllll 1111111 11111 1111111111 1111111111111 11 2 066 IH3 IOVER - FOR - PARAM-KEY 
00805 

KKSl12/09/97l11111 1111111 1111111111111111111111111111 112066 IRN222 IOVER-FOR - PARAM - KEY 
00806 

KKS l 12/09/97 l lllll 111111111111 1111111111 1111111111111 112066 IRN222 IOVER-FOR - PARAM - KEY 
0080 7 

KKSl12/09/97l11111 1111111 11111 1111111111 1111111111111 112066 IRN2 22 IOVER- FOR- PARAM - KEY 
00808 

KKSl12/09/97l1140I 111111111111 11111111111111111111111 1124 6 6 ISOLIDS-lA IOVER - FOR-PARAM - KEY 
00 809 

KKSl12/09/97j1340I 1111111 11111 111111111111111 IIII IIII 
00810 

11206 7 ILIQUID-1 IOVER-FOR-PARAM - KEY 

KKS l 12/09/97l1340I 111111111111 111111111111111 IIII IIII 11 2 0 6 7 ILIQUID- 2A IOVER-FOR- PARAM-KEY 
00 811 

SHIPMENT METHOD: fE':18< _ Cu v\..t.Q..~ \o I IAIRBILL NO ., ~t.. Z3b 7,4~Vi"'7 
REQUIRED TURNAROUND:** [] SAME DAY [] 24 HOURS [] 48 HOURS, [ I 72 HOURS [] 5 DAYS [} 10 DAYS [~ ROUTINE [ I ** RUSH WORK MAY REQUIRE SURCHARGE 
~@@¢@@if'ijif ······ · ,. ···:··:··:· · · ·· :· ] Date [~filf@fjfafigff jfo" · '·· ::: : · :··: · · ·:··········J Date l~f~'I~\:lg~S.~~~:: ~¥;:·:::·:::::·::::··:::::·:·::::·:::··:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:···:··:·:··:··:···: ···:·: :::::J oate 

Signature jfJ2 6 L.9 12}1,jc;7 
Signature : 

Printed Name/Company: Time I Printed Name/Company: 
NICH~lfl'j A, 5,,AII/Tff 1800 ' 

l.ttiiic~w~w·wr :•:·:•· •: ·::•::: ·: ; : : : : : : :· ·:·:·:·:·:: :·::::: :.:.:.:.:.:.:.:.:.:.:.:.: .. :.: ........ ;.; : .. :;:;:,,:.:.:.:.:.:.:.; .. ,.;I Date s,z~~ .Ql.J._ 12U?/cn Signature: 

Printed Name/Company: 
;v11d11dlc 71.{ck ( -(lJ/!j~ 

IJ Anaheim, CA (714) 937-1094 Aurora, CO (303) 751-1780 . Casper, WY (307) 235-5741 

Time I Printed Name /Company: 
69/{J 

I I Corpus Christi , TX (512) 289-2673 Edison, NJ (908) 225-6700 Houston, TX (Env) (713) 690-4444 

Time 

Date 

Time 

Signature: 

Printed Name/Company: Time 

filkt'i:V.iiii:f''tlif'=•·•·•·•'•·•··:••··•·•·•••·•••::••••••·•··•:••·•···•·•·•·•···•·•·•·····•·•·•·•·•·•·•······•········•·•···•·•···•·•·······•·····•·•·•·•···•·····•·•·•·•·1 Date 
Signature: 

Printed Name/Company: Time 

I l Houston, TX (Pet) (713) 943 - 9776 
Indianapolis , IN (317) 875-5894 Lake Charles, LA (318) 583-4926 I l Long Beach, CA (310) 595-8401 Tampa, FL (8 1 3) 884-8268 Valparaiso, IN (219) 464-2389 



# ABC - 012133 
Company . . : Parsons Project . . : SEAD - 12 Page 3 Of 4 

Report To : Mike Duchesneau Bill To . . : 

101 Huntington Ave . Address .. : 

Boston MA, 0219~ 

Mike Duc hes nea u 

101 Huntington Ave. 

Bos ton MA 021 9 9 

File= 12109701 .bar 

LAB JOB NUMBER 

Phone / Fax : 617 - 8 5 9-2492 617 -859- 2043 ! Phone / Fax: 61 7 -8 59-2492 617 - 85 9- 2043 ~G,0 

· 111111111111 111111111111111 IIII IIII 
00812 

KKS l 12/09/97 l 1340 12067 H3 OVER- FOR-PARAM- KEY 

KKS l 12/09/97 l 1340 I 111111111111 111111111111111 IIII IIII 112067 IRN222 IOVER- FOR- PARAM - KEY 
0081 3 

KKS l 12/09/97 l 1340 I 111111111111 111111111111111 IIII IIII 112067 IRN222 IOVER- FOR-PARAM-KEY 
00814 

KKS l 12/09/97 l 1340 I 1111111 11111 111111111111111 IIII IIII 112067 IRN222 IOVER-FOR-PARAM-KEY 
00815 

KKS l 12/09/97 l 1400 I 1111111 11111 111111111111111 IIII IIII 112467 ISOLIDS-lA IOVER-FOR-PARAM-KEY 
00816 

KKS l 12/09/97 l 1450 I 1111111 11111 111111111111111 IIII 1111 112068 ILIQUID-1 IOVER- FOR-PARAM- KEY 
00817 

KKS l 12/09/97 l 14 5 0 I 11111111111111111111111111111111111 112068 ILIQUID-2A IOVER- FOR - PARAM-KEY 
00818 

KKS l 12/09/97 14 5 0 1111111 11111 111111111111111 IIII IIII 1 2 06 8 I OVER- FOR--PARAM - KEY 
00819 

SHIPMENT METHOD, ei>l:X - (c,c,Li:.~~ Iv I AIRBILL NO. : 

REQUIRED TURNAROUND : ** [ ] SAME DAY [ ] 24 HOURS [ ] 48 HOURS.., [ ] 72 HOURS [ ] 5 DAYS [ ] 10 DAYS [_)(l ROUTINE [ ) ** RUSH WORK MAY REQUIRE SURCHARGE 

~@~ij®,@.~@f!, ;::$j:(::;· ;::::::;:;:;·::::::;:;:;:;:;;:;:;;;:;::;:;::;;;:;:;:;:;:;:;:;:;:;;::;:; •.••..• :;:::;:;:;:..... Date :@MH§WM:W:(:~¥,L;:;;;:: ....... ::;:;;::::::: ;;:;;;· ·:; ;:;:;:;:::;:;:::::::::::;: ........... :\ .... :.;.;:::::::;:::::::: Date ~~@@t.M!il~jf)\t,;;:::;:;:::::;::;:::::::::::::::·::::·:·::::·····...- ...... :····:·· ·: ···············::·:::· :··:·· Date 

Signature : -~-(~ /Z//r/q7 Signature : 
Signature : 

PrN~;~.~;:e;o~p::~:H I /8~e0 Printed Name/Company : Time Printed Name/Company: Time 

llEC~twl6· ;if(r'Trn · · · rnnrnr· :FT' . TT: TH::: ff Fit l}Fr'FJmmmrl Date ~~~:t~~~ ·l:ir,'i /'•.·•. ·.= ··.·::_::--· ... : .. i{}({@:J:}=){}'}{=:=f}'f}'}'if{I Dat e i&¢:tb'.iii$J~~:/'''::·······:•:;:;·'}·/·'}·:·•:;:;:/{\''/'''''':/:·:··:··}\:''::/::'';"':/:}/::':/::/\}I Date 

s/iL ~ < ~ ,-i1,,kt 7 S i gnature: 

Prin;u ,~az11;apt1cf.e( -{O /2-P 

U Ana h eim , CA (714) 937 - 1 094 
[ Aurora , CO (3 03 ) 751 - 178 0 

Cas per , WY (3 07 ) 23 5-5741 

Time ) Pr inted Name/Company: 

z;_y_1_i) 
f 

] Co rpus Chris t i, TX (512 ) 2 89 - 26 7 3 
l Edison , NJ (9 08) 225 -6 700 

[ ] Houston , TX (Env) (7 1 3) 69 0-444 4 

Signature : 

Time Printed Name/Company : Time 

[ l Hou s t on, TX (Pet) (71 3 ) 943 - 9776 

f 
I ndianapolis, IN (31 7 ) 875-58 94 
La ke Charle s, LA (318) 583 - 4926 I l Long Beach , CA (310) 595-84 01 

Tampa , FL (813 ) 884-8268 
Valparaiso, I N (219 ) 464 -2389 



# ABC-012134 
Company .. : Parsons Project . . : SEAD-12 Page 4 Of 4 

Report To: Mike Duchesneau Bill To . . : 

101 Huntington Ave. Address . . : 
Mike Duchesneau 

101 Huntington Ave. 

File= 12109701.bar 

LAB JOB NUMBER 

Boston MA, 02199 Boston MA 02199 
l 

Phone/Fax: 617-859-2492 617-859-2043 I Phone/Fax: 617-859-2492 617-859-2043 I CJ,7&{" o 

KKS l 12/09/97 l 1450 I 1111111 11111 111111111111111 IIII IIII 
00820 

12068 RN222 IOVER-FOR-PARAM-KEY 

KKS l 12/09/97 l 1450I 1111111 11111 111111111111111 IIII IIII 
00821 

12068 RN222 IOVER-FOR-PARAM-KEY 

KKSl12/09/97l1450I 1111111111111111111111 ~11111111111 
00822 

12068 RN222 IOVER-FOR-PARAM-KEY 

KKS 12/09/97 1510 1111111 111111111111111 ~Ill 11111111 
00823 

12468 SOLIDS-lA IOVER-FOR-PARAM-KEY 

.d - r 

----- '76~ 

--------SHIPMENT METHOD: f f'i::, t.Y - (.<:,t:. Lt.(,'_~ \ () \ IAIRBILL No .: '6'oZ-Sb 7 !j4t_il,'i7 
, EQUIRED TURNAROUND:** [ J SAME DAY [] 24 HOURS . [] 48 HOURS [] 72 HOURS [] 5 DAYS [] 10 DAYS [):( ROUTINE [] ** RUSH WORK MAY REQUIRE SURCHARGE ~m::tf t l ·;:;:;;;;;;;:;;;;;;J oa,, U!i!!Bfflij!ilt,~;;;;:;;;:;;: :.;;;;;= :.:;;·;;;::;;1 ,,.,, 1~:iw;:=;;;,;:;::~:.::;::::;;;;;;;; ;;;;:;;j oa,, 

1c/11~7 
Signature : Signature : 

>rinted Name/Company: / () 
/\)1 Ll-lbL4"> A, )f\ 1TH r {1 !l.\e-V':> 

Time 
1800 

Printed Name/Company: Time 

~1\Y'"'":;;;;;;;;'''.'..C'' •: ::,c,c;,,LI nae, ~~'.filill~@Mffi@@lliffi@@lli&f{}Jf]f{j@@fl Date 

~ult_ (r:R L /,z,/;z/4? Signature: 

'ri7{:i, ·h,1:pan?uJe" _ _CJJ_Jl.i;= I Tm; iJ I Printed Name/Company: I Time 

~ l Anaheim, CA (714) 937-1094 
Aurora, CO (303) 751-1780 X Casper , WY (307) 235-5741 ! l Corpus Christi, TX (512) 289 - 2673 

Edison , NJ (908) 225-6700 
Houston, TX (Env) (713) 690-4444 ! l Houston, TX (Pet) 

Indianapolis, IN 
] Lake Charles , LA 

Printed Name/Company: Time 

M/:t~f.¥~~:::,~~W'!i!}?}/f'frff:':'??!?!}\}!)?}}?J'\'?{}???'?J Date 
Signature : 

Printed Name/Company: Time 

1113l 943-9776 
(317 875-5894 
(318) 583-4926 ! l Long Beach, CA (310) 595-8401 

Tampa, FL (813 884-8268 
Valparaiso, IN (219l 464-2389 



. 

amiii+wiiiiiii1Jisiiiaiiiitliiiiiiiiii~!i&iiiii&~iua11Diii~~ 

Company .. : Parsons Project .. : SEAD-12 
# ABC-012135 

Page _1 Of _3 

File= 12109702.bar 

LAB JOB NUMBER . 

Report To: Mike Duchesneau Bill To .. : Mike Duchesneau 

101 Huntington Ave. Address .. : 101 Huntington Ave. 

Boston MA, 02199 Boston MA 02199 

Phone/Fax : 61 7 - 8 5 9 - 2 4 9 2 61 7 - 8 5 9 - 2 0 4 3 I Phone/Fax: 61 7 - 8 5 9 - 2 4 9 2 61 7 - 8 5 9 - 2 0 4 3 
I C,7~t/ &O 

1111111 11111111111111111111 IIII IIII 
00824 

EAF 112/10/97 l1 050 
I 

12069 LIQUID-1 OVER-FOR-PARAM-KEY 

EAFl12/10/97ll0S0I 11111111111111111111111111111111111 112069 ILIQUID-2A IOVER-FOR-PARAM-KEY 
00825 

EAF l1 2/10/97 l l0S0 I 1111111 11111111111111111111 IIII IIII 112069 IH3 IOVER-FOR-PARAM-KEY 
00826 

EAF l1 2/10/97 ll0S0 I 1111111 11111111111111111111 IIII 1111 112069 IRN222 IOVER-FOR-PARAM-KEY 
00827 

EAF l1 2/10/97 l l0S0 I 1111111 11111 111111111111111 IIII IIII 112069 IRN222 IOVER-FOR-PARAM-KEY 
00828 

EAF l12/10/97 l l0S0 I 1111111 11111 111111111111111 IIII IIII 112069 IRN222 IOVER-FOR-PARAM-KEY 
00829 

EAF l1 2/10/97 l 1120I 1111111 11111 111111111111111 IIII IIII 112469 ISOLIDS-lA IOVER - FOR-PARAM - KEY 
00830 

EAF l12/10/97 l 1300I 1111111 11111111111111111111 IIII IIII 112070 ILIQUID-1 IOVER-FOR-PARAM-KEY 
00831 

SHIPMENT METHOD, r~bo< 1AIRBILL NO ., '~t, ''-:s~ 7 ~ti,)"C.,97 
REQUIRED TURNAROUND:** [] SAME DAY [] 24 HOURS [] 48 HOURS [] 72 HOURS [] 5 DAYS [] 10 DAYS K] ROUTINE [] ** RUSH WORK MAY REQUIRE SURCHARGE 

~W4fil®.iW@.f@:t:rnt:tmm:rmmm:mtrrm:mr:rmm:mm:r=rt'?'?I?f Date :@Ml9f#i~#:~!trnn \ ::::::::=::=::: = j}=U]=] {, ,:===-=::-: :::,,:::=::::rr@::: Date @jij@gijpj@j:jfijjfo]J]J]J]:]::,1:1r1::::1:1::r:::::1:::@t]J:::1:@ Date 

jZ / li/G 7 Signature : Signature: 

PN~~t:i~~e/Ctrs~rtH )fM_)tNJ I Jgoo Printed Name/Company: Time Printed Name/Company: Time 

~~:SAAY~ff,;,!).\;,;,;,:,;,;,;,,,;,,,;,,,,:,::;:::;:;:;:;:,:;:;:;:,:,:;:,:::::::::;:::::;:::;:;:;:;:;:;:;:::,:,:;:,:;:;:;:;:;:;:;:::::::,:r:,;,;,;,;,;,;,:,;,;J Date s#:@~¥:~§:]E:Z::::::;\::::;::::::::::::::::::::::i:::::\;:;:;::\:)\::}::\::::::::;:;/::/:\:\;:::;:;:::) Date $.££,;y~i:i':':~¥;('' ::=: -::: ''''':'·':''''';;' '':;:\' ':::·':::=·==:::'''''''?'::•:::•:=:::=:=:=:=:•:::";:::::•:,:-::::•:•:"'::""I Date 

Signature: ,~lJ'uil ~, _ l/c/ft/CI? 
Signature: 

Tim~ ~q;tPrinted Name/Company: 0 rinted Name/Company: 

AL'c.J1.e// (_ p !,le.&/ '"(O ,<_{~ 

W Anaheim, CA (714) 937-1094 
Aurora, CO (303) 751-1780 

J Casper, WY (307) 235-5741 

-~7tk 

I] Corpus Christi, TX (512) 289-2673 

I Edison, NJ (908) 225-6700 
Houston, TX (Env) (713) 690-4444 

Time Printed Name/Company: Time 

! J Houston, TX (Pet) (713) 943-9776 

I Indianapolis, IN (317) 875-5894 
Lake Charles, LA (318) 583-4926 I l Long Beach, CA (310) 595-8401 

Tampa, FL (813) 884-8268 
Valparaiso, IN (219) · 464-2389 



( l, __ , \(. G ·2-1 

fl: ABC - 012136 
:ompa ny. - : Parsons Project .. : SEAD-12 Page 2 Of 3 

, eport To : Mike Duchesneau Bill To .. : 

101 Huntington Ave ·: Address .. : 

Bos ton MA, 02199 

Mike Duchesneau 

101 Huntington Ave. 

Boston MA 02199 

File= 12109702. bar 

LAB JOB NUMBER 

' hone / Fax: 617-859 - 2492 617 - 859 - 2043 I Phone / Fax: 617 - 859-2492 617-859-2043 I cn~c/GO 

1111111 11111 111111111111111 IIII IIII 
00832 

EAF l12/10/97 l 1300 12070 LIQUID - 2A OVER- FOR-PARAM-KEY 

EAF l12/10/97 l1 300 I 1111111 11111 111111111111111 IIII IIII 112070 IH3 IOVER- FOR- PARAM - KEY 
00833 

EAFl12/10/97l1300I 1111111 11111 111111111111111 IIII IIII 112070 IRN222 IOVER-FOR-PARAM-KEY 
00834 

EAFl12/10/97 l 1300I 1111111 11111 111111111111111 IIII IIII 112070 IRN222 IOVER-FOR- PARAM-KEY 
00835 

EAF l12/10/97 l1300I 1111111 11111 111111111111111 IIII IIII 112070 IRN222 IOVER - FOR-PARAM - KEY 
00836 

EAFl12/10/97l1315I I llllll 111111111111111 1111111111111 112470 ISOLIDS-lA IOVER- FOR- PARAM-KEY 
00754 

KKS l 12/10/97 l 1340 I 1111111 11111 111111111111111 IIII IIII 112471 ISOLIDS - lA IOVER- FOR-PARAM-KEY 
00843 

KKSl12/10/97l1320I 1111111 11111111111111111111 IIII 1111 112071 ILIQUID-1 IOVER-FOR-PARAM - KEY 
00837 

'IIPMENT METHOD, fe,bt)< ___ _ _ _ --- ----~JArnBILL No.:_'_gc,z 31,;713 lf~b97 
,QUIRED TURNAROUND:** [] SAME DAY [] 24 HOURS [ .J 48 HOURS [] 72 HOURS [] 5 DAYS [] 10 DAYS [J(I ROUTINE [] ** RUSH WORK MAY REQUIRE SURCHARGE 

~~~~~~ ,.,. lllKmtRS;;;;;;:==;:;;J na,. lilli!ill!ll!l!IW!!fl!IK2'.;t;;;:;=;;;;;;;;;~;;:;;;_;z;;J ""'• 
"P-)11)q7 !Signature : Signature: 

: inted Name / Company: I Time_ I Printed Name / Company: I Time 

/JtUlvLA-S Ji ,')J-1.lTH /C__~P,\..,w_{ jf!X.) 
Printed Name / Company: Time 

@i!i!!i!W!tl:sill!A=-, ""'° , ,.,. 
7rf__~L/.fl ?~ /l/7z}q) Signature : 

@.il'.¢:t¥~/:!rntr :r::::,,,,)t:):'}it:I:tl{:\::::/:_._::,::_,,.:=:=:. '}:, I Date 

Signature: 

inted Naze/Com~any : / 

,-vt,· c. ---<I It. ?ic di r (' O 1~ £ 
[ J Anaheim, CA (714) 937-1094 
[ J Aurora, CO (303) 751-1780 
[·~ Casper , WY (307) 235-5741 

Time I Printed Name / Company : 

6 Cr /D 

! ] Corpus Christi, TX (512) 289 -2 673 
] Edison, NJ (908) 225-6700 
] Houston, TX (Env) (713) 690-4444 

Time Printed Name/Company: Time 

! ] Housto n, TX (Pet) (713) 943-9776 

l Indianapolis, IN (317) 875-5894 
Lake Charles, LA (318) 583-4926 ! l Long Beach, CA (310) 595-8401 

Tampa, FL (813) 884-8268 
Valparaiso, IN (219) 464-2389 



Company .. : Parsons Project .. : 

Report To : Mike Duchesneau Bill To . . : 

101 Huntington Ave. Address . . : 

Bos ton MA, 02199 

SEAD-12 

Mike Duchesneau 

101 Huntington Ave. 

Boston MA 02199 

Page 1 Of 4 

File= 12119701.bar 

LAB JOB NUMBER 

Phone/Fax: 617-859 - 2492 617-859- 2 043 I Phone / Fax: 617 - 859-2492 617-8 59-2043 
I q,4,c;{oo 

EAF l 12/11/97 I0945 1111111 111111111111111 IIII IIII 
0844 

63003 LIQUID-1 OVER-FOR- PARAM - KEY 

EAF l1 2/11/97 I0945I 1111111 111111111111111 IIII IIII 163003 ILIQUID-2A IOVER-FOR-PARAM- KEY 
0845 

EAFl12/11/97I0945I 1111111 111111111111111 IIII IIII 163003 IH3 IOVER-FOR-PARAM- KEY 
0846 

EAFl12/11/97I0945I 1111111 111111111111111 IIII 1111 163003 IRN222 IOVER- FOR- PARAM - KEY 
0847 

EAF l12/11/97 I0945 I 1111111 111111111111111 IIII IIII 163003 IRN222 IOVER-FOR- PARAM-KEY 
0848 

EAF l1 2/11/97 j 0945j 1111111111111111111111 IIII IIII 163003 IRN222 IOVER-FOR- PARAM - KEY 
0849 

EAF l 12/11/97jl010j 1111111111111111111111 IIII IIII 163103 ISOLIDS-lA IOVER-FOR-PARAM-KEY 
0850 

KKSl12/ll/97 09 5 0 1111111 111111111111111 IIII IIII 63004 LIQUID-1 IOVER-FOR- PARAM - KEY 
0851 

SHIPMENT METHOD: e_~'i!,)( • CoO\..t.\l, ~ AIRBILL NO.: ~I)~ 3 t:,·7 'j L\_ Cj"7 
REQUIRED TURNAROUND:** [] SAME DAY [] 24 HOURS _[] 48 HOURS [] 72 HOURS [] 5 DAYS [] 10 DAYS [)<] ROUTINE [] ** RUSH WORK MAY REQUIRE SURCHARGE 

:~~ri.HlW.~~~l.:"h:!!~:~:::::;=;::=;;:}:::?:=:::::;:;::::::=::::,::::;::::::::;::::::;::;:::;::;::::;::;:::::;::=:::;:::::=::::::::=:::;::: Date :~~:mW:9Vrn~~RJl,!fa:':):=:::=:i(:':::::::t:':':':':')':{:':;=;:;:::::;:===:::;:::::=::;::::;:=:=:;:=::;:::::;::::;::::::::=: Date ~f.iBW9.HPl¥Htl''=!W===t::::;:;;::::t:::::t::::::::;t=::::::::::;:::Jtt=:=:=:t=::';';;:::;:;::::=:=:;::;::;::=:::::= Date 

Signature : J-Z./lr /q7 Signature: Signature: 

Printed Name/Company: /r I Time 

t J 1utr.:xA~ A ~,-,.. rui ~~5:.,u~ I tw 
Printed Name/Company: Time Printed Name/Company: Time 

M:¢:g;fy~liAW:iltitt:::r:r:r:rttl'ltft:J:J)fl'l'Wf)JJ:::nl Date ' ~!£/Wi'=~!{)i\K\ttt=::@:@:n:nt=:===rnt:,:,::,:::::,:J:::n=@:@fjfjf)t=;::nm:==@I Date @st !Y:!~/MY'J]:=tr=::=::=:::::1=1:r=:t:r=t:=tilililit@:@t'l@t::rt1 Date 

Si)~J:e~illi (~ , /J./IJ.fiJ 
Signature: 

Printed Name/Company: 

tl,J ; l-h rl I e (J?v-rh, r ·-C o_,z r 

W Anaheim, CA (714) 937-1094 
Aurora, CO (303) 751-1780 
Casper, WY (307) 235 -574 1 

Time Printed Name/Company: 

if/[O 

! l Corpus Christi, TX (512) 289-2673 
Edison, NJ (908) 225-6700 
Houston, TX (Env) (713) 690-4444 

Signature: 

Time Printed Name/Company: Time 

! l Houston, TX (Pet) (713) 943-9776 
Indianapolis, IN (317) 875-5894 
Lake Charles, LA (318) 583 - 4926 ! l Long Beach, CA (310) 595 - 8401 

Tampa, FL (813) 884-8268 
Valparaiso, IN (219) 464-2389 



Company . . : Parsons Project .. : 

Report To: Mike Duchesneau Bill To . . : 

101 Huntington Ave. Address .. : 

Boston MA, 02199 

SEAD - 12 

Mike Duchesneau 

101 Huntington Ave. 

Boston MA 02199 

Page 2 Of 4 

File = 12119701.bar 

LAB JOB NUMBER 

Phone/Fax: 61 7 - 8 5 9 - 2 4 9 2 61 7 - 8 5 9 - 2 0 4 3 I Phone/Fax : 61 7 - 8 5 9 - 2 4 9 2 61 7 - 8 5 9 - 2 0 4 3 I Cf-7 '° v 00 

1111111 111111111111111 IIII IIII 
0852 

KKS l 12/11/97 I 0950 63004 LIQUID-2A OVER - FOR-PARAM - KEY 

KKS l12/ll/97 I 0950 I 1111111111111111111111 IIII IIII . 163004 
0853 

H3 IOVER-FOR - PARAM-KEY 

KKSl12/11/97I0950I 1111111 11111111111111111111111 163004 
0854 

RN222 IOVER-FOR-PARAM-KEY 

KKSl12/ll/97I0950I 1111111111111111111111 IIII IIII 163004 
08 55 

RN222 IOVER-FOR-PARAM- KEY 

KKSl12/11/97I0950I 1111111 11111111111111111111111 163004 
0856 

RN222 IOVER-FOR-PARAM-KEY 
-

KKSl12/11/97l1020 I 1111111 lllll 111111111111111111 163104 
0857 

SOLIDS - lA IOVER-FOR-PARAM-KEY 

KKSl12/ll/97l1040I 1111111 lllll 111111111111111111 163005 
0858 

LIQUID - 1 IOVER-FOR-PARAM-KEY 

KKSl12/11/97l1040I 1111111 111111111111111 IIII IIII 163005 
0859 

LIQUID -2A IOVER-FOR-PARAM-KEY 

SHIPMENT METHOD, ft."b~ - (vJ,.,t:.R-¼>\3 IArnarLL No.= "30Z -sf,;,7 54'5 097 
REQUIRED TURNAROUND :** [ ) -SAME DAY [ ) 24 HOURS [ ) 48 HOURS-, [ ) 72 HOURS [ ) 5 DAYS [ ) 10 DAYS [_,Xl ROUTINE [ ) ** RUSH WORK MAY REQUIRE SURCHARGE 

IM~iij@.~§:@ij'$¥,'(';'.;''''.)')'.;'.'.:::::t:'.; Date @MH&'i.H'M@:]@}''':':'.:'.:'':::'::'.::?':'.':':''.:''.'.''':'.:'''.'':'.''.''.''.'':'.''.''.:'.''.:'.'':'.''''.''. .: .. : .... :.:,:.:::::/:'::: ;:'.:; Date ~?\'}..@9.g.M@)"-'ji@f'.''''';:;:::::::::::'.:,:;:'.:'.'}''/'}''.::':''.:'.:'.:''}':'.''.''''.:'.:'\'f /'.'::"''"::'.:'.':".''': ::'::":' Date 
Signature : 

12/11(~1 
Signature: Signature: 

Printed Name/Company: / 
fJic.l{oL~'> t<;P..((\\ PM . .,_,:yJ\ 

Time 
1\uo 

l 

Printed Name/Company : Time Printed Name/Company: Time 

lf~$~~~/11:f'M}')(')'{'\''''\)')f@)f)!Jf''';:;:;:;::;;:::;:;:pf:{:::?J'\:1 Date :\W8H¥:~R}%b: .. '/:),_'_',{.:.}.::',/:.';.;:.;:;',/)./}:,:'::)/:}'.':.:-.'--,-,:: :-,_-,j'f'{jil Date M@W!P:@ff:#'if'f!j{}(]f!{}}f'j'fjf!Jf/Jfi@i]Jfj!ffi]ffl Date 

Siii;f;~~ CP~R 
Printed Name/Company: 

/\,I id1-t tl ( p '-( &e ( - co~ I~ 

µ Anaheim, CA (714 ) 937-1094 Aurora, CO (303) 751-1780 Casper, WY (307) 235-5741 

17./tz/GJ 
Signature : 

Time !Printed Name /Company: 
()9(0 

! l Corpus Christi, · TX (512) 289-2673 
Edison, NJ (908) 225-6700 Houston, TX (Env) (713) 690-4444 

Signature : 

Time Printed Name/Company: Time 

[ l Houston, TX (Pet) (713) 943-9776 

I Indianapolis, IN (317) 875-5894 Lake Charles, LA (318) 583-4926 ! i. Long Beach, CA (310) 595-8401 Tampa, FL (813) 884-8268 Valparaiso, IN (219) 464-2389 



Company . . : Parsons Project . . : 

Report To: Mike Duchesneau Bill To .. : 

101 Huntington Ave. Address . . : 

Boston MA, 02199 

SEAD- 12 

Mike Duchesneau 

101 Huntington Ave. 

Boston MA 02199 

Page 3 Of 4 

File = 12119701.bar 

LAB JOB NUMBER 

Phone/Fax: 617-859-2492 617-859-2043 I Phone/Fax: 617-859-2492 617-859-2043 
I q 7CRf i() 

KKS 12 / 11/97 10 4 0 1111111111111111111111 IIII IIII 
0860 

63005 H3 OVER-FOR-PARAM-KEY 

KKS l 12/11/97l1040 1111111111111111111111 IIII IIII 
0861 

63005 RN222 OVER-FOR-PARAM-KEY 

KKS l 12/11/97l1040I 1111111 111111111111111 IIII IIII 163005 IRN222 IOVER-FOR-PARAM-KEY 
0862 

'KKS l1 2/11/97 l1 040 I 1111111 111111111111111 IIII IIII 163005 IRN222 IOVER-FOR-PARAM-KEY 
0863 

KKS l12/ll/97lll00 I 1111111111111111111111 IIII IIII 163105 ISOLIDS-lA IOVER-FOR-PARAM-KEY 
0864 

EAFl12/11/97llllll 1111111 111111111111111 IIII IIII 
0865 

16 3006 ILIQUID-1 IOVER-FOR-PARAM-KEY 

EAFl12/11/97llllll 1111111 111111111111111 IIII IIII 
0866 

163006 ILIQUID-2A IOVER-FOR-PARAM-KEY 

EAFl12/ll/97 1111 1111111 111111111111111 IIII 1111 63006 H3 IOVER-FOR-PARAM-KEY 
0867 

SHIPMENT METHOD: f ~\)t.)( , C.;.oL.tQ.. ~ ~ AIRBILL NO .: ~c,'('..°30 S~5(:.9t 
REQUIRED TURNAROUND:** [] SAME DAY [] 24 HOURS [] 48 HOURS-.. [] 72 HOURS [] 5 DAYS [] 10 DAYS [.)<l ROUTINE [] ** RUSH WORK MAY REQUIRE SURCHARGE 

::::@#@ii~@i.K!Wt::;:;::;:;:·t:::::;:::;::::::;·;::·:·;::·;::t:::r:·:::::·:·:::;:·:::::::::::·:::::··:·::·::::::·:·::::J Date l:@&rn'9W'M~i,:i,'.;:'iji,t.X;::;:::: :::::::·:::·:::: :::•:···:::··:: ·:::·:·:··:·::::::;::::::::::::·::::::::::::::::::::::::::::::::::::::::::::i Date l@Pwt.i.@M@:::~w:·;::·::::::::::::::::::··:::··:::::·:::·:::;:::::::·::::::::::::::·::::::::::::::;::::::::::·:::;:,:::::·:r :::=:::=::::::::::::J Date 

6L9 12/11/q1 
Signature : Signature: 

Printed Name/Company: I Time 

AJ1q-{ol.A) A, sf'\rq-1 /rf.rD<:.uV~ : / 10~ 
Printed Name/Company: Time Printed Name/Company: Time 

p'{$Ctfyfo'jy) ····.::\( '' ''@ :,:,@,•(1···· ··, · .. : · •··:···· .:: ... · .... .: .. :., .. ·.::,;,:,:,._:I Date !!AA~V~lt)i\i:M:··::·•::·:·•:n:@:::m=m:::mi@@:]:]]J'],I'''Iftft?:rnifflJ Date @@.W~);(f,Hti}trn··t(k(':"')':''\':':'i'•'•t·J:::::·:t••·•:(:'•t·::•:·tt:4@))1 Date 

s7ll:)~ r£/?"w_ I rJ1i/Q 1 
Signature: 

Printed Name/Company;-' If. _ 
/11, · c..h t' I { -C Pvu::fci .r -C (Ji'< 1 ~ 

!J Anaheim, CA (714) 937-1094 
Aurora, CO (30 3) 75 1 - 1780 
Casper; WY (307) 235-5 741 

Time I Printed Name/Company: 

69/0 

! l Corpus Christi, TX (512) 289-2673 
Edison , NJ (908) 225 - 6700 
Houston, TX (Env) (713) 690-4444 

Signature : 

Time Printed Name/Company: Time 

1 l 
Houston, TX (Pet) (713) 943-9776 
Indianapolis, IN (317) 875-5894 
Lake Charles, LA (318) 583-4926 ! l Long Beach, CA (310) 595-8401 

.Tampa, FL (813) 884-8268 
· Valparaiso, IN (2 19) 464-2389 



Company .. : Parsons Project .. : 

~~rtTo'Mike Duchesneau Bill To .. : 

101 Huntington Ave. Address .. : 

Boston MA, 02199 

. . l 

SEAD-12 

Mike Duchesneau 

101 Huntington Ave. 

Boston MA 02199 

Page 4 Of 4 

File= 12119701.bar 

LAB JOB NUMBER 

Phone/Fax: 617-859-2492 617-859-2043 I Phone/Fax: 617-859-2492 617-859-2043 
0,,7&t/&O 

1111111 111111111111111 IIII IIII 
0868 

EAF l 12/11/97 l llll 63006 RN222 OVER-FOR-PARAM-KEY 

EAF l 12/11/97 l llll 1111111 111111111111111 IIII IIII 
0869 

63006 RN222 IOVER-FOR-PARAM-KEY 

EAF l 12/11/97lllll 1111111 111111111111111 IIII IIII 
0870 

63006 RN222 IOVER-FOR-PARAM-KEY 

EAF l 12/11/97 l 1140 1111111 111111111111111 11111111 
0871 

63106 SOLIDS-lA IOVER-FOR -PARAM-KEY 

---r------l /,, Ir 

r------__ 
---------r---. 

SHIPMENT METHOD: (-e1)\::"X -COOL.t.'{)-1:\"3 jAIRBILL NO . : 8 ()Z °5~7 fJ'/'J0q-, 
REQUIRED TURNAROUND:** [ J SAME DAY [) 24 HOURS . [ ) 48 HOURS [ ) 72 HOURS [ ) 5 DAYS [ ) 10 DAYS KJ ROUTINE [ ) _____ •• RUSH WORK MAY REQUIRE SURCHARGE 

-!il®W-m-!§ljfj%it&iM!1!11!!1181 ""' 
Signature:~ d l9 t2{1fi7 

~f;,'fN'§il:~~$~~~=@'.¥,~'???~:??)??~)?/}???Pf'J!Sl@'fI?] Date l~~~?~?@~\~~%??~??/\?}?\?/'}/'/?f))/?'?'?[)'/:'))I Date 
Signature: Signature: 

Pri~tt~H;lA~ComA~nSA rift /PAfl~fv~ 
ttlitt!VBtf'Jlt~::··••:••:•:••:•:•::•:•::•c:·::·:·::,·:·:•:•:•:•:•m:•:•:•"·:== .. ········ 

SignJv~W<d& ( ]) L 
Printed Na'."e/~omp,ny: _ _ 

/vi I J'..f: I c. Pud..f✓--c o.;. ;::_ 
Aurora, CO (303) 751-1780 

··µ Anaheim, CA (714) 937-1094 I l 
Casper, WY (307) 235-5741 

Time Printed Name/Company: Time 
('~00 

Date M@~¥tWW@@j{ff'fjf{jffj}ff)f@fff@f'f@f'{@{@j@l Date 

(2/!c/C11 
Signature: 

Time Printed Name/Company: 
o er iO 
Corpus Christi, TX (512) 289-2673 Edison, NJ (qo0) 225-6700 Houston, TX (Env) (713) 690-4444 

Time 

I l Houston, TX (Pet) 
Indianapolis, IN Lake Charles, LA 

Printed Name/Company: Time 

@tt;1.11w:!¥.¥f'fifi:tt{ttlttt:fatifal]Jft:t:=:=ttt::r::mrn1 Date 
Signature: 

Printed Name/Company: Time 

(713) 943-9776 
(317) 875-5894 
(318) 583-4926 I l Long Beach, CA (310) 595-8401 · Tampa, FL (813) 884-8268 Valparaiso, IN (219)' 464-2389 



976460 

PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 

SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX RCVD DATE DATE DATE 

12455 MD 976240 mod. HASL 300 Thorium-232, Activity 37 RPO 0.8 0.4 Soil 3/27/98 19:05 3/27/98 19:05 

12455 MD 976240 mod. HASL 300 Thorium-230, Activity 37 RPO 0.7 0.5 Soil 3/27/98 19:05 3/27/98 19:05 

12455 MD 976240 mod. HASL 300 Thorium-227 0.2 RPO 0.3 0.4 Soil 3/27/98 19:05 3/27/98 19:05 

12456 MS 976240 mod. HASL 300 Thorium-232, Activity 107.9 % REC 3.5 0.3 Soil 3/27/98 19:05 3/27/98 19:05 

12465 SA1 976460 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.3 Solid 12/12/97 9:10 2/27 /98 8:29 2/27/98 8:29 

12465 SA1 976460 mod. HASL 300 Thorium-232, Activity 1.1 pCi/g 0.7 0.4 Solid 12/12/97 9: 10 3/27 /98 19:05 3/27 /98 19:05 

12465 SA1 976460 mod. HASL 300 Thorium-230, Activity 1.3 pCi/g 0.7 0.5 Solid 12/12/97 9:10 3/27/9819:05 3/27/9819:05 

12465 SA1 976460 mod. HASL 300 Thorium-227 0.5 pCi/g 0.5 0.5 Solid 12/12/97 9: 10 3/27 /98 19:05 3/27 /98 19:05 

12465 SA1 976460 mod. HASL 300 Uranium-233/234, Activity 0.8 pCi/g 0.4 0.3 Solid 12/12/97 9:10 2/25/9814:15 2/25/9814:15 

12465 SA1 976460 mod. HASL 300 Uranium-238, Activity 0.6 pCi/g 0.4 0.2 Solid 12/12/97 9:10 2/25/9814:15 2/25/9814:15 

12465 SA1 976460 mod. HASL 300 Uranium-235, Activity ND pCi/g 0.1 0.2 Solid 12/12/97 9:10 2/25/9814:15 2/25/9814:15 

12465 SA1 976460 CA-GLR-R160 Moisture (@ 104 deg. C) 17.9 % byWt Solid 12/12/97 9:10 2/4/98 22:59 2/4/98 22:59 

12465 SA1 976460 CA-GLR-1 7.0 Tritium, Activity ND pCi/g 0.1 01 Solid 12/12/97 9:10 2/4/98 22:59 2/4/98 22:59 

12465 SA1 976460 EPA 901 .1 Radium-228 , Activity 2 pCi/g 0.5 0.1 Solid 12/12/97 9:10 4/8/98 7:38 4/8/98 7:38 

12465 SA1 976460 EPA 901.1 Radium-223, Activity ND pCi/g 0.5 Solid 12/12/97 9:10 4/8/98 7:38 4/8/98 7:38 

12465 SA1 976460 EPA 901 .1 Bismuth-214, Activity 1 pCi/g 0.4 0.2 Solid 12/12/97 9:10 4/8/98 7 38 4/8/98 7:38 

12465 SA1 976460 EPA 901 .1 Radium-226 , Activity 1 pCi/g 0.4 0.2 Solid 12/12/97 9:10 4/8/98 7:38 4/8/98 7:38 

12465 SA1 976460 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.1 Solid 12/12/97 9:10 4/8/98 7:38 4/8/98 7:38 

12465 SA1 976460 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.4 Solid 12/12/97 9:10 4/8/98 7:38 4/8/98 7:38 

12465 SA1 976460 EPA 901 .1 Cesium-137, Activity 0.4 pCi/g 0.2 0.1 Solid 12/12/97 9:10 4/8/98 7:38 4/8/98 7:38 

12465 SA1 976460 EPA 901 .1 Lead-210, Activity ND pCi/g 3.5 Solid 12/12/97 9:10 4/8/98 7:38 4/8/98 7:38 

12465 SA1 976460 EPA 901 .1 Lead-211 , Activity ND pCi/g 2.8 Solid 12/12/97 9:10 4/8/98 7:38 4/8/98 7:38 

12465 SA1 976460 EPA 901.1 Lead-214, Activity 1.4 pCi/g 0.4 0.2 Solid 12/12/97 9:10 4/8/98 7:38 4/8/98 7:38 

12465 MD 976460 mod. HASL 300 Plutonium-239/240 0 RPD 0.1 0.3 Soil 2/27/98 8:29 2/27/98 8:29 

12466 SA1 976460 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.2 0.2 Solid 12/12/97 9:10 2/27/98 8:29 2/27/98 8:29 

12466 SA1 976460 mod. HASL 300 Thorium-232, Activity 0.5 pCi/g 0.4 0.4 Solid 12/12/97 9:10 3/27/9819:05 3/27/9819:05 

12466 SA1 976460 mod. HASL 300 Thorium-230, Activity 1.5 pCi/g 0.7 0.4 Solid 12/12/97 9:10 3/27/9819:05 3/27/9819:05 

12466 SA1 976460 mod. HASL 300 Thorium-227 ND pCi/g 0.1 0.5 Solid 12/12/97 9:10 3/27/98 19:05 3/27/98 19:05 

12466 SA1 976460 mod. HASL 300 Uranium-233/234, Activity 0.6 pCi/g 0.2 0.1 Solid 12/12/97 9:10 2/25/9814:15 2/25/9814:15 

12466 SA1 976460 mod. HASL 300 Uranium-238, Activity 0.5 pCi/g 0.2 0.1 Solid 12/12/97 9:10 2/25/9814:15 2/25/9814:15 

12466 SA1 976460 mod. HASL 300 Uranium-235, Activity 0.2 pCi/g 0.1 0.1 Solid 12/12/97 9:10 2/25/9814:15 2/25/9814:15 

12466 SA1 976460 CA-GLR-R160 Moisture(@ 104 deg. C) 48.3 % by Wt Solid 12/12/97 9:10 2/4/98 22:59 2/4/98 22:59 

12466 SA1 976460 CA-GLR-17.0 Tritium, Activity ND pCi/g 0.1 0.1 Solid 12/12/97 9:10 2/4/98 22:59 2/4/98 22:59 

12466 SA1 976460 EPA 901 .1 Radium-228, Activity 2.5 pCi/g 0.7 0.2 Solid 12/12/97 9:10 4/8/98 7:38 4/8/98 7:38 

12466 SA1 976460 EPA 901.1 Lead-214, Activity 2.2 pCi/g 0.5 0.2 Solid 12/12/97 9:10 4/8/98 7:38 4/8/98 7:38 

12466 SA1 976460 EPA 901 .1 Bismuth-214, Activity 1.4 pCi/g 0.4 0.1 Solid 12/12/97 9:10 4/8/98 7:38 4/8/98 7:38 

12466 SA1 976460 EPA 901 .1 Radium-226, Activity 1.4 pCi/g 0.4 0.1 Solid 12/12/97 9:10 4/8/98 7:38 4/8/98 7:38 

12466 SA1 976460 EPA 901.1 Cobalt-57, Activity ND pCi/g 0.1 Solid 12/12/97 9:10 4/8/98 7:38 4/8/98 7 38 

12466 SA1 976460 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.5 Solid 12/12/97 9: 10 4/8/98 7:38 4/8/98 7:38 

12466 SA1 976460 EPA 901.1 Cesium-137, Activity ND pCi/g 0.4 Solid 12/12/97 9:10 4/8/98 7:38 4/8/98 7:38 

12466 SA1 976460 EPA 901.1 Lead-210, Activity ND pCi/g 41.5 Solid 12/12/97 9:10 4/8/98 7:38 4/8/98 7:38 

12466 SA1 976460 EPA 901.1 Lead-211 , Activity 7 pCi/g 2.4 0.7 Solid 12/12/97 9: 10 4/8/98 7:38 4/8/98 7:38 

Page 1 



976460 

PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 

SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX RCVD DATE DATE DATE 

12466 SA1 976460 EPA 901 .1 Radium-223 , Activity ND pCi/g 0.5 Solid 12/12/97 9:10 4/8/98 7:38 4/8/98 7:38 

12466 MS 976460 mod. HASL 300 Plutonium-239/240 77.1 % REC 1 0.3 Soil 2/27/98 8 29 2/27/98 8 29 

12467 SA1 976460 CA-GLR-R160 Moisture (@ 104 deg. C) 46.4 % by Wt Solid 12/12/97 9:10 2/4/98 22 59 2/4/98 22:59 

12467 SA1 976460 EPA 901 .1 Radium-228, Activity 3.2 pCi/g 0.6 01 Solid 12/12/97 9:10 4/8/98 8:40 4/8/98 8:40 

12467 SA1 976460 EPA 901 .1 Bismuth-214, Activity 1.6 pCi/g 0.4 0.2 Solid 12/12/97 9:10 4/8/98 8:40 4/8/98 8:40 

12467 SA1 976460 EPA 901 .1 Radium-226, Activity 1.6 pCi/g 0.4 0.2 Solid 12/12/97 9:10 4/8/98 8:40 4/8/98 8:40 

12467 SA1 976460 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.2 Solid 12/12/97 9:10 2/27/98 8:29 2/27/98 8:29 

12467 SA1 976460 mod. HASL 300 Thorium-232, Activ ity 0.8 pCi/g 0.6 0.4 Solid 12/12/97 9:10 3/27/98 19:05 3/27/98 19:05 

12467 SA1 976460 mod. HASL 300 Thorium-230, Activity 2.1 pCi/g 1 0.5 Solid 12/12/97 9:10 3/27/98 19:05 3/27/98 19:05 

12467 SA1 976460 CA-GLR-17.0 Tritium, Activity 0.1 pCi/g 0.1 0.1 Solid 12/12/97 9:10 2/4/98 22:59 2/4/98 22:59 

12467 SA1 976460 mod. HASL 300 Thorium-227 ND pCi/g 0.1 0.5 Solid 12/12/97 9:10 3/27/9819:05 3/27/98 19:05 

12467 SA1 976460 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.2 Solid 12/12/97 9:10 4/8/98 8:40 4/8/98 8:40 

12467 SA1 976460 mod. HASL 300 Uranium-233/234, Activity 1.1 pCi/g 0.5 0.2 Solid 12/12/97 9:10 2/25/9814:15 2/25/9814:15 

12467 SA1 976460 mod. HASL 300 Uranium-238, Activity 0.7 pCi/g 0.3 0.2 Solid 12/12/97 9:10 2/25/9814:15 2/25/9814:15 

12467 SA1 976460 mod. HASL 300 Uranium-235, Activity 0.3 pCi/g 0.2 0.2 Solid 12/12/97 9:10 2/25/98 14:15 2/25/98 14:15 

12467 SA1 976460 EPA 901.1 Cesium-137, Activity ND pCi/g 0.9 Solid 12/12/97 9:10 4/8/98 8:40 4/8/98 8:40 

12467 SA1 976460 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.6 Solid 12/12/97 9:10 4/8/98 8:40 4/8/98 8:40 

12467 SA1 976460 EPA 901 .1 Radium-223 , Activity ND pCi/g 0.5 Solid 12/12/97 9:10 4/8/98 8:40 4/8/98 8:40 

12467 SA1 976460 EPA 901.1 Lead-210, Activity ND pCi/g 4 Solid 12/12/97 9:10 4/8/98 8:40 4/8/98 8:40 

12467 SA1 976460 EPA 901.1 Lead-214, Activity 2.3 pCi/g 0.5 0.2 Solid 12/12/97 9 10 4/8/98 8:40 4/8/98 8:40 

12467 SA1 976460 EPA 901 .1 Lead-211 , Activity 14.5 pCi/g 3.7 1.9 Solid 12/12/97 9:10 4/8/98 8:40 4/8/98 8:40 

12468 SA1 976460 mod. HASL 300 Thorium-227 1 pCi/g 0.7 0.6 Solid 12/12/97 9:10 3/27/98 19:05 3/27/98 19:05 

12468 SA1 976460 mod. HASL 300 Uranium-233/234, Activity 1.1 pCi/g 0.4 0.2 Solid 12/12/97 9:10 2/25/98 14:15 2/25/98 14:15 

12468 SA1 976460 mod. HASL 300 Uranium-238, Activity 0.7 pCi/g 0.3 0.2 Solid 12/12/97 9:10 2/25/9814:15 2/25/9814:15 

12468 SA1 976460 mod. HASL 300 Thorium-232, Activity 1.5 pCi/g 0.8 0.4 Solid 12/12/97 9:10 3/27/98 19:05 3/27/98 19:05 

12468 SA1 976460 CA-GLR-R160 Moisture(@ 104 deg. C) 30.3 % by Wt Solid 12/12/97 9:10 2/4/98 22:59 2/4/98 22:59 

12468 SA1 976460 CA-GLR-17.0 Tritium, Activity ND pCi/g 0.1 0.1 Solid 12/12/97 9:10 2/4/98 22:59 2/4/98 22:59 

12468 SA1 976460 mod. HASL 300 Plutonium-239/240 0.1 pCi/g 0.2 0.3 Solid 12/12/97 9:10 2/27/98 8:29 2/27/98 8:29 

12468 SA1 976460 mod. HASL 300 Uranium-235, Activity 0.3 pCi/g 0.2 0.2 Solid 12/12/97 9:10 2/25/9814:15 2/25/98 14:15 

12468 SA1 976460 mod. HASL 300 Thorium-230, Activity 2.9 pCi/g 1.2 0.6 Solid 12/12/97 9:10 3/27/98 19:05 3/27/98 19:05 

12468 SA1 976460 EPA 901 .1 Radium-226 , Activity ND pCi/g 2 Solid 12/12/97 9:10 4/8/98 8:40 4/8/98 8:40 

12468 SA1 976460 EPA 901 .1 Cesium-137, Activity ND pCi/g 0.4 Solid 12/12/97 9:10 4/8/98 8:40 4/8/98 8:40 

12468 SA1 976460 EPA 901 .1 Lead-211 , Activity ND pCi/g 6.3 Solid 12/12/97 9:10 4/8/98 8:40 4/8/98 8:40 

12468 SA1 976460 EPA 901 .1 Lead-210, Activity ND pCi/g 14.9 Solid 12/12/97 9:10 4/8/98 8:40 4/8/98 8:40 

12468 SA1 976460 EPA 901 .1 Bismuth-214, Activity ND pCi/g 2 Solid 12/12/97 9:10 4/8/98 8:40 4/8/98 8:40 

12468 SA1 976460 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.1 Solid 12/12/97 9:10 4/8/98 8:40 4/8/98 8:40 

12468 SA1 976460 EPA 901.1 Radium-228, Activity 2.2 pCi/g 0.5 0.2 Solid 12/12/97 910 4/8/98 8:40 4/8/98 8:40 

12468 SA1 976460 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.2 Solid 12/12/97 9:10 4/8/98 8:40 4/8/98 8:40 

12468 SA1 976460 EPA 901 .1 Radium-223, Activity ND pCi/g 0.4 Solid 12/12/97 9:10 4/8/98 8:40 4/8/98 8:40 

12468 SA1 976460 EPA 901 .1 Lead-214, Activity 1.7 pCi/g 0.3 0.1 Solid 12/12/97 9 10 4/8/98 8:40 4/8/98 8:40 

12468 MD 976460 EPA 901 .1 Lead-210, Activity 0 RPO 24.6 Soil 4/8/98 10:24 4/8/98 10:24 

12468 MD 976460 EPA 901 .1 Lead-211 , Activity 0 RPO 3.9 Soil 4/8/98 10:24 4/8/98 10:24 
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12468 MD 976460 EPA 901.1 Radium-228 , Activity 25.6 RPO 0.5 0.2 Soil 4/8/98 10:24 4/8/98 10:24 

12468 MD 976460 EPA 901 .1 Bismuth-214, Activity 1.9 RPO 0.4 0.1 Soil 4/8/98 10:24 4/8/98 10:24 

12468 MD 976460 EPA 901 .1 Radium-226 , Activity 1.9 RPO 0.4 0.1 Soil 4/8/98 10:24 4/8/98 10:24 

12468 MD 976460 EPA 901 .1 Cobalt-57 , Activity 0 RPO 0.1 Soil 4/8/98 10:24 4/8/98 10:24 

12468 MD 976460 EPA 901 .1 Cobalt-60, Activity 0 RPO 0.2 Soil 4/8/98 10:24 4/8/98 10:24 

12468 MD 976460 EPA 901 .1 Lead-214, Activity 0 RPO 0.4 0.2 Soil 4/8/98 10:24 4/8/98 10:24 

12468 MD 976460 EPA 901.1 Cesium-137, Activity 0.4 RPO 0.1 0.1 Soil 4/8/98 10:24 4/8/98 10:24 

12468 MD 976460 EPA 901.1 Radium-223, Activity 0 RPO 0.5 Soil 4/8/98 10:24 4/8/98 10:24 

12469 SA1 976460 CA-GLR-17.0 Tritium, Activity ND pCi/g 0.1 0.1 Solid 12/12/97 9:10 2/4/98 22:59 2/4/98 22:59 

12469 SA1 976460 mod. HASL 300 Plutonium-239/240 0.4 pCi/g 0.4 0.4 Solid 12/12/97 9:10 2/27/98 8:29 2/27/98 8:29 

12469 SA1 976460 mod. HASL 300 Thorium-230, Activity 1.7 pCi/g 0.8 0.4 Solid 12/12/97 9:10 3/27/9819:05 3/27/9819:05 

12469 SA1 976460 mod. HASL 300 Thorium-227 0.1 pCi/g 0.3 0.4 Solid 12/12/97 9:10 3/27/9819:05 3/27/9819:05 

12469 SA1 976460 mod. HASL 300 Uranium-233/234, Activity 0.9 pCi/g 0.3 0.1 Solid 12/12/97 9:10 2/25/9814:1 5 2/25/98 14:15 

12469 SA1 976460 mod. HASL 300 Uranium-238, Activity 0.6 pCi/g 0.3 0.1 Solid 12/12/97 9:10 2/25/98 14:15 2/25/98 14:15 

12469 SA1 976460 mod. HASL 300 Uranium-235, Activity 0.2 pCi/g 0.2 0.1 Solid 12/12/97 9:10 2/25/9814:15 2/25/9814:15 

12469 SA1 976460 CA-GLR-R160 Moisture (@ 104 deg. C) 20.3 % by Wt Solid 12/12/97 9:10 2/4/98 22:59 2/4/98 22 59 

12469 SA1 976460 EPA 901 .1 Radium-228, Activity 1.1 pCi/g 0.4 0.2 Solid 12/12/97 9: 10 4/8/98 9:42 4/8/98 9:42 

12469 SA1 976460 EPA 901 .1 Bismuth-214, Activity ND pCi/g 1.7 Solid 12/12/97 9:10 4/8/98 9:42 4/8/98 9:42 

12469 SA1 976460 mod. HASL 300 Thorium-232, Activity 0.6 pCi/g 0.4 0.3 Solid 12/12/97 9:10 3/27/98 19:05 3/27/98 19:05 

12469 SA1 976460 EPA 901 .1 Radium-226, Activity ND pCi/g 1.7 Solid 12/12/97 9:10 4/8/98 9:42 4/8/98 9:42 

12469 SA1 976460 EPA 901 .1 Radium-223, Activity ND pCi/g 0.4 Solid 12/12/97 9:10 4/8/98 9:42 4/8/98 9:42 

12469 SA1 976460 EPA 901.1 Cobalt-57 , Activity ND pCi/g 0.1 Solid 12/12/97 9: 10 4/8/98 9:42 4/8/98 9:42 

12469 SA1 976460 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.3 Solid 12/12/97 9:10 4/8/98 9:42 4/8/98 9:42 

12469 SA1 976460 EPA 901 .1 Cesium-137 , Activity ND pCi/g 0.1 Solid 12/12/97 9: 10 4/8/98 9:42 4/8/98 9:42 

12469 SA1 976460 EPA 901 .1 Lead-210 , Activity ND pCi/g 4.6 Solid 12/12/97 9:10 4/8/98 9:42 4/8/98 9:42 

12469 SA1 976460 EPA 901 .1 Lead-211 , Activity ND pCi/g 11 .7 Solid 12/12/97 9:10 4/8/98 9:42 4/8/98 9:42 

12469 SA1 976460 EPA 901 .1 Lead-214, Activity 1.3 pCi/g 0.3 0.1 Solid 12/12/97 9: 10 4/8/98 9:42 4/8/98 9:42 

12469 MD 976460 mod. HASL 300 Uranium-233/234, Activity 11.8 RPO 0.3 0.2 Soil 2/25/9814:15 2/25/9814:15 

12469 MD 976460 mod. HASL 300 Uranium-235, Activity 0.1 RPO 0.2 0.1 Soil 2/25/9814:15 2/25/9814:15 

12469 MD 976460 mod. HASL 300 Uranium-238, Activity 0 RPO 0.3 0.1 Soil 2/25/98 14:1 5 2/25/98 14:15 

12470 SA1 976460 EPA 901.1 Radium-223, Activity ND pCi/g 0.4 Solid 12/12/97 9:10 4/8/98 9:42 4/8/98 9:42 

12470 SA1 976460 mod. HASL 300 Thorium-232, Activity 1.2 pCi/g 0.6 0.3 Solid 12/12/97 9:10 3/27/98 19:05 3/27/98 19:05 

12470 SA1 976460 mod. HASL 300 Thorium-230, Activity 1.4 pCi/g 0.7 0.4 Solid 12/12/97 9:10 3/27/98 19:05 3/27/98 19:05 

12470 SA1 976460 mod. HASL 300 Thorium-227 0.1 pCi/g 0.2 0.4 Solid 12/12/97 9:10 3/27/98 19:05 3/27/9819:05 

12470 SA1 976460 mod. HASL 300 Uranium-233/234, Activity 1.7 pCi/g 0.6 0.2 Solid 12/12/97 9:10 2/25/98 14:15 2/25/98 14:15 

12470 SA1 976460 mod. HASL 300 Uranium-238, Activity 1.1 pCi/g 0.5 0.2 Solid 12/12/97 9:10 2/25/98 14:15 2/25/9814:15 

12470 SA1 976460 mod. HASL 300 Uranium-235, Activity 0.3 pCi/g 0.2 0.2 Solid 12/12/97 9:10 2/25/981415 2/25/9814:15 

12470 SA1 976460 CA-GLR-R160 Moisture (@ 104 deg. C) 23.3 % by Wt Solid 12/12/97 9:10 2/4/98 22:59 2/4/98 22:59 

12470 SA1 976460 CA-GLR-17.0 Tritium, Activity 0.1 pCi/g 0.1 0.1 Solid 12/12/97 9:10 2/4/98 22:59 2/4/98 22:59 

12470 SA1 976460 EPA 901 .1 Radium-228, Activity 2.3 pCi/g 0.5 0.1 Solid 12/12/97 9: 10 4/8/98 9:42 4/8/98 9:42 

12470 SA1 976460 mod. HASL 300 Plutonium-239/240 0.2 pCi/g 0.2 0.2 Solid 12/12/97 9:10 2/27/98 8:29 2/27/98 8:29 

12470 SA1 976460 EPA 901 .1 Bismuth-214, Activity ND pCi/g 1.9 Solid 12/12/97 9:10 4/8/98 9:42 4/8/98 9:42 
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12470 SA1 976460 EPA 901 .1 Radium-226 , Activity ND pCi/g 1.9 Solid 12/12/97 9:10 4/8/98 9:42 4/8/98 9:42 

12470 SA1 976460 EPA 901 .1 Cobalt-57 , Activity ND pCi/g 01 Solid 12/12/97 9 10 4/8/98 9:42 4/8/98 9:42 

12470 SA1 976460 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.2 Solid 12/12/97 9:10 4/8/98 9:42 4/8/98 9:42 

12470 SA1 976460 EPA 901 .1 Cesium-137, Activity ND pCi/g 0.4 Solid 12/12/97 9:10 4/8/98 9:42 4/8/98 9:42 

12470 SA1 976460 EPA 901 .1 Lead-210, Activity ND pCi/g 18.5 Solid 12/12/97 9:10 4/8/98 9:42 4/8/98 9:42 

12470 SA1 976460 EPA 901 .1 Lead-211 , Activity ND pCi/g 1.4 Solid 12/12/97 9:10 4/8/98 9:42 4/8/98 9:42 

12470 SA1 976460 EPA 901 .1 Lead-214, Activity 1.5 pCi/g 0.3 0.1 Solid 12/12/97 9: 10 4/8/98 9:42 4/8/98 9:42 

12470 MD 976460 CA-GLR-17.0 Tritium, Activity 9.5 RPO 181 290 Soil 2/4/98 22:59 2/4/98 22:59 

12470 MS 976460 mod. HASL 300 Uranium-238, Activity 92 % REC 1.2 0.1 Soil 2/25/9814:15 2/25/9814:15 

12470 MS 976460 mod. HASL 300 Uranium-233/234, Activity 81 .5 % REC 1.3 0.1 Soil 2/25/9814:15 2/25/9814:1 5 

12471 SA1 976460 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.3 Solid 12/12/97 9:10 2/27/98 8:29 2/27/98 8:29 

12471 SA1 976460 mod. HASL 300 Thorium-232, Activity 1.6 pCi/g 0.9 0.4 Solid 12/12/97 9:10 3/27/98 19:05 3/27/98 19:05 

12471 SA1 976460 mod. HASL 300 Thorium-230, Activity 3.4 pCi/g 1.4 0.6 Solid 12/12/97 9:10 3/27/98 19:05 3/27/9819:05 

12471 SA1 976460 CA-GLR-17.0 Tritium, Activity ND pCi/g 0.1 0.1 Solid 12/12/97 9:10 2/4/98 22 59 2/4/98 22:59 

12471 SA1 976460 mod. HASL 300 Thorium-227 0 1 pCi/g 0.2 0.5 Solid 12/12/97 9:10 3/27/9819:05 3/27/9819:05 

12471 SA1 976460 EPA 901 .1 Coba lt-60 , Activity ND pCi/g 0.2 Solid 12/12/97 9:10 4/8/98 11 : 29 4/8/98 11 :29 

12471 SA1 976460 mod. HASL 300 Uranium-233/234, Activity 1.2 pCi/g 0.4 0.2 Solid 12/12/97 9:10 2/25/98 14:15 2/25/98 14:15 

12471 SA1 976460 mod. HASL 300 Uranium-238, Activity 0.7 pCi/g 0.3 0.1 Solid 12/12/97 9:10 2/25/98 14:15 2/25/98 14:15 

12471 SA1 976460 mod. HASL 300 Uranium-235, Activity 0.2 pCi/g 0.1 0.1 Solid 12/12/97 9:10 2/25/9814:15 2/25/9814:15 

12471 SA1 976460 CA-GLR-R160 Moisture (@ 104 deg. C) 14.9 % by Wt Solid 12/12/97 9:10 2/4/98 22:59 2/4/98 22:59 

12471 SA1 976460 EPA 901.1 Radium-228, Activity 1.3 pCi/g 0.5 0.2 Solid 12/12/97 9:10 4/8/98 11 :29 4/8/98 11 :29 

12471 SA1 976460 EPA 901 .1 Bismuth-214, Activity ND pCi/g 1.8 Solid 12/12/97 9:10 4/8/98 11 :29 4/8/98 11 : 29 

12471 SA1 976460 EPA 901.1 Radium-226, Activity ND pCi/g 1.8 Solid 12/12/97 9: 10 4/8/98 11 :29 4/8/98 11 : 29 

12471 SA1 976460 EPA 901.1 Cobalt-57, Activity ND pCi/g 0.1 Solid 12/12/97 9:10 4/8/98 11 :29 4/8/98 11 : 29 

12471 SA1 976460 EPA 901.1 Lead-210, Activity ND pCi/g 1.5 Solid 12/12/97 9: 10 4/8/98 11 :29 4/8/98 11 : 29 

12471 SA1 976460 EPA 901 .1 Cesium-137, Activity ND pCi/g 0.2 Solid 12/12/97 9:10 4/8/98 11 :29 4/8/98 11 :29 

12471 SA1 976460 EPA 901 .1 Lead-211 , Activity ND pCi/g 3.1 Solid 12/12/97 9: 10 4/8/98 11 :29 4/8/98 11 :29 

12471 SA1 976460 EPA 901 .1 Radium-223 , Activity ND pCi/g 0.4 Solid 12/12/97 9:10 4/8/98 11 :29 4/8/98 11 :29 

12471 SA1 976460 EPA 901 .1 Lead-214, Activity 1.8 pCi/g 0.3 0.2 Solid 12/12/97 9:10 4/8/98 11 :29 4/8/98 11 :29 

12501 MD 976178 CA-GLR-17.0 Tritium, Activity 131 RPO 171 279 Soi l 2/6/98 17:18 2/6/98 17: 18 

12552 MS 976405 CA-GLR-17.0 Tritium, Activity 96.3 % REC 246 293 Soil 2/6/98 17: 18 2/6/98 17: 18 

GEM040898S LCS 976460 EPA 901.1 Cesium-137, Activity 103.4 % REC 1190 328 Water 4/8/98 7:23 4/8/98 7:23 

GEM040898S LCS 976460 EPA 901 .1 Cobalt-60, Activity 98.2 % REC 1420 262 Water 4/8/98 7:23 4/8/98 7:23 

GMX040898S LCS 976460 EPA 901 .1 Cesium-137, Activity 106.8 % REC 1090 299 Water 4/8/98 7:08 4/8/98 7:08 

GMX040898S LCS 976460 EPA 901 .1 Cobalt-60, Activity 103.3 % REC 1110 171 Water 4/8/98 7:08 4/8/98 7:08 

LCS1H30130 LCS 976460 CA-GLR-17.0 Tritium, Activity 94.1 % REC 2.5 3 Water 2/3/98 17:54 2/3/98 17:54 

LCS1 H30205 LCS 976460 CA-GLR-17.0 Tritium, Activity 102 % REC 2.4 3 Water 2/6/98 17: 18 2/6/98 17: 18 

LCS2H30130 LCS 976460 CA-GLR-17.0 Tritium, Activity 86.2 % REC 2.4 2.9 Water 2/4/98 22:59 2/4/98 22:59 

LCSAP0224 LCS 976460 mod. HASL 300 Plutonium-239/240 91 .7%REC 1 0.2 Water 2/27/98 8:29 2/27/98 8 29 

LCSAT0224 LCS 976460 mod. HASL 300 Thorium-232, Activity 100 % REC 1.1 0.2 Water 2/26/98 10:54 2/26/98 10:54 

LCSBT0310 LCS 976460 mod. HASL 300 Thorium-232, Activity 91.4 % REC 0.7 0.1 Water 3/27/98 19:05 3/27/98 19:05 

LCSBU0223 LCS 976460 mod. HASL 300 Uranium-238, Activity 90 % REC 1 0.1 Water 2/25/98 14:15 2/25/98 14:15 
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LCSBU0223 LCS 976460 mod. HASL 300 Uranium-233/234, Activity 79.6 % REC 1 0.2 Water 2/25/9814:15 2/25/9814:15 
MB1H30130 MB 976460 CA-GLR-17.0 Tritium, Activity 1.4 pCi/L 1.8 2.9 Water 2/3/98 17 54 2/3/98 17:54 
MB2H30205 MB 976460 CA-GLR-17.0 Tritium, Activity ND pCi/L 1.6 2.7 Water 2/6/98 17:18 2/6/98 17: 18 
MB4H30130 MB 976460 CA-GLR-17.0 Tritium , Activity 0.8 pCi/L 1.7 2.8 Water 2/4/98 22:59 2/4/98 22:59 
MBAP0224 MB 976460 mod. HASL 300 Plutonium-239/240 0.3 pCi/L 0.2 0.2 Water 2/27/98 8:29 2/27/98 8:29 
MBAT0224 MB 976460 mod. HASL 300 Thorium-227 0.1 pCi/L 0.1 0.2 Water 2/26/98 10:54 2/26/98 10:54 
MBAT0224 MB 976460 mod. HASL 300 Thorium-230, Activity 0.3 pCi/L 0.3 0.3 Water 2/26/98 10:54 2/26/98 10:54 
MBAT0224 MB 976460 mod. HASL 300 Thorium-232, Activity ND pCi/L 0.1 0.2 Water 2/26/98 10:54 2/26/98 10:54 
MBBT0310 MB 976460 mod. HASL 300 Thorium-232, Activity ND pCi/L 0.1 0.2 Water 3/27/98 19:05 3/27/98 19:05 
MBBT0310 MB 976460 mod. HASL 300 Thorium-230 , Activity 0.5 pCi/L 0.3 0.3 Water 3/27/98 19:05 3/27/98 19:05 
MBBT0310 MB 976460 mod. HASL 300 Thorium-227 ND pCi/L 0.1 0.2 Water 3/27/9819:05 3/27/98 1905 
MBCU0223 MB 976460 mod. HASL 300 Uranium-238, Activity 0.1 pCi/L 0.1 0.1 Water 2/25/9814:15 2/25/9814:1 5 
MBCU0223 MB 976460 mod. HASL 300 Uranium-235, Activity 0.1 pCi/L 0.1 0.1 Water 2/25/9814:15 2/25/9814:15 
MBCU0223 MB 976460 mod. HASL 300 Uranium-233/234, Activity 0.1 pCi/L 0.1 0.1 Water 2/25/98 14:15 2/25/98 14:15 
ST1H30130 LCS 976460 CA-GLR-17.0 Tritium, Activity 90.6 % REC 2.5 3 Water 2/3/98 17:54 2/3/98 17:54 
ST1H30205 LCS 976460 CA-GLR-17.0 Tritium , Activity 94 .6 % REC 2.5 2.9 Water 2/6/98 17:18 2/6/9817:18 

ST2H30130 LCS 976460 CA-G LR-17. 0 Tritium , Activity 100.5 % REC 2.5 3 Water 2/4/98 22:59 2/4/98 22:59 
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ENVIRONMENTAL TESTING SERVICES 

Sample Delivery Group Narrative 

January 11, 1999 

Customer: Parsons Engineering Science, Inc. 
Project: SEAD-12 
Core Laboratories - Casper Job Number: 986113 

The following information is pertinent to the interpretation of the data. 

On November 11, 1998, Core Laboratories - Casper received 16 soil samples in good 
condition. 

The positive results that are reported for the gamma emitters have calculated MDAs 
based on the most abundant line of the gamma emitter in question. The activity and the 
error are calculated by the software for the positive results. The Ra226 activity by 
gamma is not reported using the 186kev line since Ra226 has a low abundance at that line 
and the U235 has a greater abundance with an energy very close to 186 which would 
cause interference. Therefore, the Ra226 is calculated from the Bi214 line, a daughter of 
Ra226. The Ra228 is calculated from the Ac228 line, the daughter of Ra228 , as Ra228 is 
a beta emitter. Since the parent of Th-227, U-235 , is not present in the sample and the 
progeny ofTh-227, Ra-223 , is not present in the sample, the presence of Th-227 in the 
sample is not probable. The tritium QC section is reported before the %moisture is taken 
into consideration. The tritium in the body of the report is reported as pCi/g and in the 
QC section as pCi/L. The sample chosen for the MS/MSD for tritium had activity greater 
the 5 times the activity of the spike added that makes the spike added indiscernible, 
therefore the batch was not reanalyzed. The MS for the Th230 was elevated at 150%. 
The count rates for both the MS and MSD are very similar indicating that there was a 
pipetting error during the addition of the tracer which resulted in the erroneous 
measurement of the tracer recovery of the MS sample. All other QC for the thorium 
batch was acceptable and the batch was not reanalyzed. 

If you have any questions concerning this data, please call me at (307) 235-574 1. 

(, ' (i ·'}'' ' ('(' ' 
,'..__,, _0.;-1 ~ J,_\.\ J;-it,U--n''--

De bra Phillabaum 
QA/QC Coordinator 

Core Laboratories , Inc. 
420 Wesr First Street. Casper, Wyoming 82601 . (307) 235-5741 , (800) 666-0306, Fax (307) 266-1 676 
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986113 

PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 

SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX RCVD DATE DA TE DATE 

123179 SA1 986113 EPA 901 .1 Radium-228, Activity 1.6 pCi/g 04 0.1 Soil 1113/98 9:05 12/9198 12:05 12/9198 12:05 

123179 SA1 986113 mod. HASL 300 Promethium 147 ND pCi/g 4.5 7.7 Soil 11/3/98 9:05 12/17/98 14:43 12117/9814:43 

123179 SA1 9861 13 mod. HASL 300 Uranium-233I234, Activity 0.7 pCi/g 0.3 0.1 Soil 1113198 9:05 12/23/98 9:46 12123198 9:46 

123179 SA1 986113 mod. HASL 300 Uranium-235, Activity ND pCilg 0.1 0.1 Soil 1113/98 9:05 12/23198 9:46 12123198 9:46 

123179 SA1 986113 mod. HASL 300 Uranium-238, Activity 0.7 pCilg 0.3 0.1 Soil 1113/98 9:05 12123198 9:46 12123/98 9:46 

123179 SA1 986113 mod . HASL300 Thorium-227 , Activity C.N pCilg Soil 1113/98 9:05 12130/98 18:25 12130/98 18:25 

123179 SA1 986113 mod. HASL 300 Thorium-230, Activity 1 pCilg 0.5 0.3 Soil 1113198 9:05 12/30198 18:25 12130198 18:25 

123179 SA1 986113 mod. HASL 300 Thorium-232, Activity 0.5 pCilg 0.3 0.3 Soil 11/3/98 905 12/30/981825 12/3019818:25 

123179 SA1 986113 EPA 901 .1 Bismuth-214, Activity 2 pCilg 04 0.1 Soil 1113/98 9:05 12/9198 12:05 12/9198 12:05 

123179 SA1 986113 mod. HASL 300 Plutonium-2391240 0.1 pCi/g 0.1 0.2 Soil 1113/98 9:05 12121198 16:20 12121198 16:20 

123179 SA1 986113 EPA 901 .1 Radium-223, Activity 04 pCilg 0.3 0.3 Soil 1113198 9:05 12/9198 12:05 12/9/98 12:05 

123179 SA1 986113 CA-GLR-17.0 Tritium, Activity 0.1 pCi/g 0.1 0.1 Soil 1113198 9:05 12128/98 22:34 12/28198 22:34 

123179 SA1 986113 SM 2540G Moisture(@ 104 deg. C) 20.2 % Soil 1113198 9:05 11117198 0:00 11/17198 0:00 

123179 SA1 986113 EPA 901 .1 Radium-226, Activity 2 pCi/g 04 0.1 Soil 1113/98 9:05 12/9/98 12:05 12/9/98 12:05 

123179 SA1 986113 EPA 901 .1 Cobalt-57, Activity 0.1 pCi/g 0.1 0.1 Soil 11/3/98 9 05 12/9/98 12:05 12/9/98 12:05 

123179 SA1 986113 EPA901 .1 Cobalt-60, Activity ND pCilg 0.1 Soil 11/3/98 9:05 12/9/98 12:05 12/9/98 12:05 

123179 SA1 986113 EPA901 .1 Cesium-137, Activity 0.2 pCilg 0.1 0.1 Soil 11/3/98 9:05 12/9/98 12:05 12/9/98 12:05 

123179 SA1 986113 EPA901 .1 Lead-210, Activity 2.1 pCi/g 1 0.9 Soil 11/3/98 9:05 12/9/98 12:05 12/9/98 12:05 

123179 SA1 986113 EPA901 .1 Lead-211 , Activity ND pCi/g 0.8 Soil 11/3/98 9:05 12/9/98 12:05 12/9/98 12:05 

123179 SA1 986113 EPA901 .1 Lead-214, Activity 1.3 pCi/g 0.3 0.1 Soil 1113/98 9:05 1219/98 12:05 12/9/98 12:05 

123179 MD 986113 CA-GLR-17.0 Tritium, Activity 162 RPO Soil 12/28198 22:34 12128/98 22:34 

123179 MD 986113 mod. HASL 300 Uranium-238, Activity 0 RPO Soil 12/23198 9:46 12/23198 9:46 

123179 MD 986113 mod. HASL 300 Uranium-233/234, Activity 154 RPO Soil 12123/98 9:46 12/23198 9:46 

123179 MD 986113 mod. HASL 300 Promethium 147 0 RPO Soil 12/17/98 14:43 12/17/98 14:43 

123179 MD 986113 mod. HASL 300 Uranium-235, Activity 0 RPO Soil 12123/98 9:46 12/23198 9:46 

123180 SA1 986113 SM 2540G Moisture (@ 104 deg. C) 23 % Soil 1113198 9:05 11117198 0:00 11117198 0:00 

123180 SA1 986113 mod. HASL 300 Thorium-227, Activity C.N pCilg Soil 1113/98 9:05 12/30198 18:25 12/30/98 18:25 

123180 SA1 9861 13 CA-GLR-17.0 Tritium, Activity 0.5 pCilg 0.1 0.1 Soil 1113/98 9:05 12/28/98 22:34 12/28198 22:34 

123180 SA1 9861 13 mod. HASL 300 Thorium-230, Activity 04 pCilg 04 0.5 Soil 1113198 9:05 12/30/98 18:25 12/30198 18:25 

123180 SA1 986113 mod. HASL 300 Plutonium-239I240 ND pCilg 0.1 0.1 Soil 1113198 9:05 12/21198 16 20 12/21/98 16:20 

123180 SA1 986113 mod. HASL 300 Thorium-232, Activity 0.5 pCilg 0.3 0.3 Soil 1113/98 9:05 12/30/98 18:25 12/30198 18:25 

123180 SA1 986113 mod. HASL 300 Uranium-235, Activity ND pCi/g 0.1 0.1 Soil 11 /3/98 9:05 12123198 9:46 12/23198 9:46 

123180 SA1 986113 mod. HASL 300 Uranium-233I234, Activity 0.7 pCilg 0.3 0.1 Soil 1113/98 9:05 12/23198 9:46 12/23198 9:46 

123180 SA1 9861 13 EPA 901 .1 Radium-228, Activity 1.3 pCilg 04 0.2 Soil 1113/98 9:05 12/9/98 13:07 12/9/98 13:07 

123180 SA1 986113 EPA 901 .1 Bismuth-214, Activity 1.8 pCi/g 04 0.1 Soil 11 /3198 9:05 12/9/98 13:07 12/9/98 13:07 

123180 SA1 986113 EPA 901 .1 Radium-226, Activity 1.8 pCi/g 04 0.1 Soil 11/3/98 9:05 12/9/98 13:07 12/9/98 13:07 

123180 SA1 986113 mod. HASL 300 Uranium-238, Activity 0.8 pCi/g 0.3 0.1 Soil 11/3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123180 SA1 986113 EPA 901 .1 Cobalt-57, Activity ND pCilg 0.1 Soil 1113/98 9:05 12/9/98 13:07 12/9/98 13:07 

123180 SA1 986113 EPA901 .1 Radium-223, Activity ND pCilg 04 Soil 1113/98 9:05 12/9198 13:07 12/9/98 13:07 

123180 SA1 986113 EPA 901 .1 Cobalt-60, Activity 0.3 pCilg 0.1 0.1 Soil 11/3198 9:05 12/9/98 13:07 12/9/98 13:07 

123180 SA1 986113 EPA 901 .1 Cesium-137, Activity 0.6 pCi/g 0.2 0.1 Soil 11 /3/98 9:05 12/9/98 13:07 12/9/98 13:07 
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986113 

PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 

SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX RCVD DATE DATE DATE 

123180 SA1 986113 EPA901 .1 Lead-210, Activity 3.6 pCi/g 2.2 1:4 Soil 11 /3/98 9:05 12/9/98 13:07 12/9/98 13:07 

123180 SA1 986113 EPA 901 .1 Lead-211 , Activity ND pCi/g 1:4 Soil 11 /3/98 9:05 12/9/98 1307 12/9/98 13:07 

123180 SA1 986113 EPA 901 .1 Lead-214, Activity 1:4 pCi/g 0.5 0.2 Soil 11 /3/98 9:05 12/9/98 13:07 12/9/98 13:07 

123180 MS 986113 CA-GLR-17.0 Tritium , Activity 47.2 % REC Soil 12/28/98 22:34 12/28/98 22:34 

123180 MS 986113 mod . HASL 300 Uranium-238, Activity 102.8 % REC Soil 12/23/98 9:46 12/23/98 9:46 

123180 MS 986113 mod . HASL 300 Uranium-233/234, Activity 75 % REC Soil 12/23/98 9:46 12/23/98 9:46 

123180 MSD 986113 CA-GLR-17.0 Tritium, Activity 50.8 % REC Soil 12/28/98 22:34 12/28/98 22:34 

123180 MSD 986113 mod. HASL 300 Uranium-238, Activity 91 .7 % REC Soil 12/23/98 9:46 12/23/98 9:46 

123180 MSD 986113 mod. HASL 300 Uranium-233/234, Activity 91.7 % REC Soil 12/23/98 9:46 12/23/98 9:46 

123181 SA1 986113 CA-GLR-17.0 Tritium, Activity ND pCi/g 0.1 0.1 Soil 11 /3/98 9:05 12/28/98 22:34 12/28/98 22:34 

123181 SA1 986113 SM 2540G Moisture(@ 104 deg. C) 13.8 % Soil 11 /3/98 9:05 11/17/98 0:00 11/17/98 0:00 

123181 SA1 986113 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.2 Soil 11/3/98 9:05 12/21/9816:20 12/21/9816:20 

123181 SA1 986113 EPA 901 .1 Radium-223, Activity ND pCi/g 0.6 Soil 11/3/98 9:05 12/9/98 14:18 12/9/98 14:18 

123181 SA1 986113 mod. HASL 300 Thorium-232, Activity 0.3 pCi/g 0.3 0.3 Soil 11/3/98 9:05 12/30/98 18:25 12/30/98 18:25 

123181 SA1 986113 mod. HASL 300 Thorium-230, Activity 0.2 pCi/g 0.5 0.7 Soil 11/3/98 9:05 12/30/98 18:25 12/30/98 18:25 

123181 SA1 986113 mod. HASL 300 Thorium-227, Activity C.N pCi/g Soil 11/3/98 9:05 12/30/98 18:25 12/30/98 18:25 

123181 SA1 986113 mod. HASL 300 Uranium-238, Activity 0.7 pCi/g 0.3 0.1 Soil 11 /3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123181 SA1 986113 mod. HASL 300 Uranium-235, Activity ND pCi/g 0.1 0.1 Soil 11 /3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123181 SA1 986113 mod. HASL 300 Uranium-233/234, Activity 0.8 pCi/g 0.3 0.1 Soil 11 /3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123181 SA1 986113 EPA 901 .1 Radium-228, Activity 2.3 pCi/g 0.5 0.1 Soil 11 /3/98 9:05 12/9/98 14: 18 12/9/98 14:18 

123181 SA1 986113 EPA 901 .1 Bismuth-214, Activity 1.4 pCi/g 0.5 0.2 Soil 11 /3/98 9:05 12/9/98 14: 18 12/9/98 14:18 

123181 SA1 986113 EPA 901 .1 Radium-226 , Activity 1:4 pCi/g 0.5 0.2 Soil 11 /3/98 9:05 12/9/98 14:18 12/9/98 14:18 

123181 SA1 986113 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.1 Soil 11 /3/98 9:05 12/9/98 14:18 12/9/98 14:18 

123181 SA1 986113 EPA 901 .1 Cobalt-60, Activity 0.2 pCi/g 0.1 0.1 Soil 11 /3/98 9:05 12/9/98 14:18 12/9/98 14:18 

123181 SA1 986113 EPA 901 .1 Cesium-137, Activity ND pCi/g 0.1 Soil 11 /3/98 9:05 12/9/98 14:18 12/9/9814:18 

123181 SA1 986113 EPA 901 .1 Lead-210, Activity 5.8 pCi/g 2.6 1.3 Soil 11 /3/98 9:05 12/9/98 14:18 12/9/98 14:1 8 

123181 SA1 986113 EPA 901 .1 Lead-211 , Activity ND pCi/g 2.3 Soil 11 /3/98 9:05 12/9/98 14:18 12/9/98 14:18 

123181 SA1 986113 EPA 901 .1 Lead-214, Activity 1.6 pCi/g 0:4 0.2 Soil 11 /3/98 9:05 12/9/98 14:18 12/9/98 14:18 

123182 SA1 986113 CA-GLR-17.0 Tritium, Activity ND pCi/g 0.1 0.1 Soil 11/3/98 9:05 12/28/98 22:34 12/28/98 22:34 

123182 SA1 986113 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.1 Soil 11/3/98 9:05 12/21/98 16:20 12/21/98 16:20 

123182 SA1 986113 mod. HASL300 Thorium-232, Activity 0.5 pCi/g 0.3 0.3 Soil 11/3/98 9:05 12/30/9818:25 12/30/9818:25 

123182 SA1 986113 mod. HASL 300 Thorium-230, Activity 0.2 pCi/g 0.3 0.5 Soil 11/3/98 9:05 12/30/98 18:25 12/30/98 18:25 

123182 SA1 986113 mod. HASL 300 Thorium-227, Activity C.N pCi/g Soil 11/3/98 9:05 12/30/98 18:25 12/30/98 18:25 

123182 SA1 986113 SM 2540G Moisture(@ 104 deg. C) 8.6 % Soil 11 /3/98 9:05 11/17/98 0:00 11/17/98 0:00 

123182 SA1 986113 mod. HASL 300 Uranium-238, Activity 0.7 pCi/g 0.2 0.1 Soil 11 /3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123182 SA1 986113 EPA 901 .1 Radium-223, Activity ND pCi/g 0:4 Soil 11 /3/98 9:05 12/9/98 15:22 12/9/98 15:22 

123182 SA1 986113 mod. HASL 300 Uranium-235, Activity ND pCi/g 0.1 0.1 Soil 11 /3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123182 SA1 986113 mod. HASL 300 Uranium-233/234, Activity 0.7 pCi/g 0.3 0.1 Soil 11/3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123182 SA1 986113 EPA 901 .1 Radium-228, Activity 1.8 pCi/g 0:4 0.1 Soil 11 /3/98 9:05 12/9/98 15:22 12/9/98 15:22 

123182 SA1 986113 EPA 901.1 Bismuth-214, Activity 1.9 pCi/g 0:4 0.2 Soil 11 /3/98 9:05 12/9/98 15:22 12/9/98 15:22 

123182 SA1 986113 EPA 901.1 Radium-226, Activity 1.9 pCi/g 0:4 0.2 Soil 11 /3/98 9:05 12/9/98 15:22 12/9/98 15:22 
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PARSONS ES SAMPLE ANALYSIS EXTRACT ANALYZED 

SAMP ID TYPE SDG METHOD PARAMETER RESULT UNIT ERROR LLD MATRIX RCVD DATE DATE DATE 

123182 SA1 986113 EPA 901 .1 Cobalt-57, Activity 0.1 pCi/g 0.1 0.1 Soil 11/3/98 9:05 12/9/98 15:22 12/9/98 1 5 22 

123182 SA1 986113 EPA 901 .1 Cobalt-60, Activity 0.1 pCi/g 0.1 0.1 Soil 11 /3/98 9:05 12/9/98 15:22 12/9/98 15:22 

123182 SA1 986113 EPA 901 .1 Cesium-137 , Activity ND pCi/g 0.1 Soil 11/3/98 9:05 12/9/98 15:22 12/9/98 15:22 

123182 SA1 986113 EPA 901 .1 Lead-210, Activity 4.6 pCi/g 2.7 1.3 Soil 11 /3/98 9:05 12/9/98 15 22 12/9/98 15:22 

123182 SA1 986113 EPA 901 .1 Lead-211 , Activity 6.5 pCi/g 2.5 1.3 Soil 11/3/98 9 05 12/9/98 15:22 12/9/98 15:22 

123182 SA1 986113 EPA901 .1 Lead-214, Activity 1.6 pCi/g 0.3 0.1 Soil 11 /3/98 9:05 12/9/98 15:22 12/9/98 15:22 

123183 SA1 986113 CA-GLR-17.0 Tritium, Activity 29.3 pCi/g 0.3 0.1 Soil 11 /3/98 9:05 12/28/98 22:34 12/28/98 22:34 

123183 SA1 986113 mod. HASL 300 Plutonium-239/240 0.1 pCi/g 0.1 0.1 Soil 11/3/98 9:05 12/21/98 16:20 12/21/98 1620 

123183 SA1 986113 mod. HASL 300 Thorium-232 , Activity 0.9 pCi/g 0.5 0.3 Soil 11/3/98 9:05 12/30/9818:25 12/30/9818:25 

123183 SA1 986113 mod. HASL 300 Thorium-230, Activity 0.5 pCi/g 04 0.5 Soil 11/3/98 9:05 12/30/98 18:25 12/30/98 18:25 

123183 SA1 986113 mod. HASL 300 Thorium-227 , Activity C.N pCi/g Soil 11 /3/98 9:05 12/30/98 18:25 12/30/98 18:25 

123183 SA1 986113 mod. HASL 300 Uranium-238, Activity 0.9 pCi/g 0.3 0.1 Soil 11/3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123183 SA1 986113 mod . HASL 300 Uranium-235, Activity 0.1 pCi/g 0.1 0.1 Soil 11/3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123183 SA1 986113 mod. HASL 300 Uranium-233/234, Activity 0.6 pCi/g 0.2 0.2 Soil 11 /3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123183 SA1 986113 EPA 901 .1 Radium-228, Activity 1.8 pCi/g 0.5 0.3 Soil 11 /3/98 9:05 12/10/98 7:39 12/10/98 7:39 

123183 SA1 986113 EPA 901 .1 Bismuth-214, Activity 2 pCi/g 0.5 0.2 Soil 11/3/98 9 05 12/10/98 7:39 12/10/98 7:39 

123183 SA1 986113 EPA 901 .1 Radium-226, Activity 2 pCi/g 0.5 0.2 Soil 11 /3/98 9:05 12/10/98 7:39 12/10/98 7:39 

123183 SA1 986113 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.1 Soil 11 /3/98 9:05 12/10/98 7:39 12/10/98 7:39 

123183 SA1 986113 SM 2540G Moisture(@ 104 deg. C) 22.8 % Soil 11 /3/98 9:05 11/17/98 0:00 11/17/98 0:00 

123183 SA1 986113 EPA 901 .1 Cobalt-60, Activity 0.1 pCi/g 0.1 0.1 Soil 11 /3/98 9:05 12/10/98 7:39 12/10/98 7:39 

123183 SA1 986113 EPA 901 .1 Radium-223, Activity 1.3 pCi/g 0.6 04 Soil 11 /3/98 9:05 12/10/98 7:39 12/10/98 7:39 

123183 SA1 986113 EPA 901 .1 Cesium-137, Activity 0.9 pCi/g 0.2 0.1 Soil 11 /3/98 9:05 12/10/98 7:39 12/10/98 7:39 

123183 SA1 986113 EPA 901 .1 Lead-210, Activity 4.4 pCi/g 2.2 1.3 Soil 11 /3/98 9:05 12/10/98 7:39 12/10/98 7:39 

123183 SA1 986113 EPA 901 .1 Lead-211 , Activity ND pCi/g 1 Soil 11 /3/98 9:05 12/10/98 7:39 12/10/98 7:39 

123183 SA1 986113 EPA 901 .1 Lead-214, Activity 1.5 pCi/g 04 0.2 Soil 11 /3/98 9:05 12/10/98 7:39 12/10/98 7:39 

123183 MD 986113 mod. HASL 300 Plutonium-239/240 0 RPO Soil 12/21/98 16:20 12/21/9816:20 

123184 SA1 986113 CA-GLR-17.0 Tritium, Activity ND pCi/g 0.1 0.1 Soil 11/3/98 9:05 12/28/98 22:34 12/28/98 22:34 

123184 SA1 986113 mod. HASL 300 Plutonium-239/240 0.1 pCi/g 0.1 0.2 Soil 11/3/98 9:05 12/21/98 16:20 12/21/98 16:20 

123184 SA1 986113 SM 2540G Moisture(@ 104 deg. C) 10 % Soil 11 /3/98 9:05 11/17/98 0:00 11/17/98 0:00 

123184 SA1 986113 mod. HASL 300 Thorium-232, Activity 0.5 pCi/g 04 04 Soil 11/3/98 9:05 12/30/98 18:25 12/30/98 18:25 

123184 SA1 986113 mod. HASL 300 Uranium-235, Activity 0.1 pCi/g 0.1 0.1 Soil 11/3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123184 SA1 986113 mod. HASL 300 Thorium-230, Activity 0.9 pCi/g 0.6 0.6 Soil 11 /3/98 9:05 12/30/98 18:25 12/30/98 18:25 

123184 SA1 986113 mod. HASL 300 Thorium-227, Activity C.N pCi/g Soil 11/3/98 9:05 12/30/98 18:25 12/30/98 18:25 

123184 SA1 986113 mod. HASL 300 Uranium-238, Activity 0.5 pCi/g 0.2 0.1 Soil 11/3/98 9 05 12/23/98 9:46 12/23/98 9 :46 

123184 SA1 986113 EPA 901.1 Radium-228 , Activity 1.3 pCi/g 04 0.2 Soil 11 /3/98 9:05 12/10/98 8:48 12/10/98 8:48 

123184 SA1 986113 EPA 901 .1 Bismuth-214, Activity 2.1 pCi/g 0.5 0.2 Soil 11 /3/98 9:05 12/10/98 8:48 12/10/98 8:48 

123184 SA1 986113 EPA 901 .1 Radium-226, Activity 2.1 pCi/g 0.5 0.2 Soil 11/3/98 9:05 12/10/98 8:48 12/10/98 8:48 

123184 SA1 986113 EPA 901.1 Cobalt-57, Activity ND pCi/g 0.1 Soil 11 /3/98 9:05 12/10/98 8:48 12/10/98 8:48 

123184 SA1 986113 mod. HASL 300 Uranium-233/234, Activity 0.5 pCi/g 0.2 0.2 Soil 11 /3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123184 SA1 986113 EPA 901 .1 Cobalt-60, Activity 0.3 pCi/g 0.1 0.1 Soil 11 /3/98 9:05 12/10/98 8:48 12/10/98 8:48 

123184 SA1 986113 EPA 901 .1 Radium-223, Activity ND pCi/g 04 Soil 11 /3/98 9:05 12/10/98 8:48 12/10/98 8:48 
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123184 SA1 986113 EPA901.1 Cesium-137, Activity 0:4 pCi/g 0.2 0.1 Soil 11 /3/98 9:05 12/10/98 8:48 12/10/98 8:48 

123184 SA1 986113 EPA901 .1 Lead-210, Activity 3.2 pCi/g 2.8 1.3 Soil 11 /3/98 9:05 12/10/98 8:48 12/10/98 8:48 

123184 SA1 986113 EPA901 .1 Lead-211 , Activity 1.7 pCi/g 1 0.3 Soil 11 /3/98 9:05 12/10/98 8:48 12/10/98 8:48 

123184 SA1 986113 EPA 901 .1 Lead-214, Activity 1.7 pCi/g 0:4 0.2 Soil 11 /3/98 9:05 12/10/98 8:48 12/10/98 8:48 

123184 MS 986113 mod. HASL 300 Plutonium-239/240 118.8 % REC Soil 12/21/98 16 20 12/21/98 16:20 

123184 MSD 986113 mod. HASL 300 Plutonium-239/240 110:4 % REC Soil 12/21/98 16:20 12/21/98 16:20 

123185 SA1 986113 CA-GLR-170 Tritium, Activity ND pCi/g 0.1 0.1 Soil 11/3/98 9:05 12/28/98 22:34 12/28/98 22:34 

123185 SA1 986113 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.1 Soil 11/3/98 9:05 12/21/9816:20 12/21/9816:20 

123185 SA1 986113 SM 2540G Moisture (@ 104 deg. C) 7.7 % Soil 11/3/98 9:05 11/17/98 0:00 11/17/98 0:00 

123185 SA1 986113 mod. HASL 300 Thorium-232, Activity 0.8 pCi/g 0.5 0.2 Soil 11 /3/98 9:05 12/30/98 18:25 12/30/98 18:25 

123185 SA1 986113 EPA 901 .1 Radium-223, Activity ND pCi/g 0:4 Soil 11 /3/98 9:05 12/10/98 9:51 12/10/98 9 51 

123185 SA1 986113 mod. HASL 300 Thorium-230 , Activity 0.7 pCi/g 0.5 0.5 Soil 11/3/98 9:05 12/30/9818:25 12/30/9818:25 

123185 SA1 986113 mod. HASL 300 Thorium-227 , Activity C.N pCi/g Soil 11/3/98 9:05 12/30/98 18:25 12/30/98 18:25 

123185 SA1 986113 mod. HASL 300 Uranium-238, Activity 0.7 pCi/g 0.2 0.1 Soil 11/3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123185 SA1 986113 mod. HASL 300 Uranium-235, Activity ND pCi/g 0.1 0.1 Soil 11 /3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123185 SA1 986113 mod. HASL 300 Uranium-233/234, Activity 0.7 pCi/g 0.2 0.1 Soil 11 /3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123185 SA1 986113 EPA 901 .1 Radium-228, Activity 1.9 pCi/g 0:4 0.1 Soil 11 /3/98 9:05 12/10/98 9:51 12/10/98 9 51 

123185 SA1 986113 EPA901 .1 Bismuth-214, Activity 1.5 pCi/g 0:4 0.2 Soil 11 /3/98 9:05 12/10/98 9:51 12/10/98 9:51 

123185 SA1 986113 EPA901 .1 Radium-226, Activity 1.5 pCi/g 0:4 0.2 Soil 11 /3/98 9:05 12/10/98 9:51 12/10/98 9:51 

123185 SA1 986113 EPA901.1 Cobalt-57, Activity ND pCi/g 0.1 Soil 11 /3/98 9:05 12/10/98 9:51 12/10/98 9:51 

123185 SA1 986113 EPA901 .1 Cobalt-60, Activity ND pCi/g 0.1 Soil 11/3/98 9:05 12/10/98 9:51 12/10/98 9:51 

123185 SA1 986113 EPA 901 .1 Cesium-137, Activity ND pCi/g 0.1 Soil 11/3/98 9:05 12/10/98 9:51 12/10/98 9:51 

123185 SA1 986113 EPA 901 .1 Lead-210, Activity 4.5 pCi/g 2.1 0.9 Soil 11 /3/98 9:05 12/10/98 9:51 12/10/98 9:51 

123185 SA1 986113 EPA901.1 Lead-211 , Activity ND pCi/g 2.1 Soil 11/3/98 9:05 12/10/98 9:51 12/10/98 9:51 

123185 SA1 986113 EPA 901.1 Lead-214, Activity 1.7 pCi/g 0:4 0.2 Soil 11 /3/98 9:05 12/10/98 9:51 12/10/98 9:51 

123185 MD 986113 mod. HASL 300 Thorium-232, Activity 0.2 RPD Soil 12/30/98 18:25 12/30/98 18:25 

123185 MD 986113 mod. HASL 300 Thorium-230, Activity 0.2 RPD Soil 12/30/98 18:25 12/30/98 18:25 

123186 SA1 986113 CA-GLR-17.0 Tritium , Activity ND pCi/g 0.1 0.1 Soil 11/3/98 9:05 12/28/98 22:34 12/28/98 22:34 

123186 SA1 986113 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.2 Soil 11/3/98 9:05 12/21/98 16:20 12/21/98 16:20 

123186 SA1 986113 mod. HASL 300 Thorium-232, Activity 0.9 pCi/g 0:4 0.3 Soil 11 /3/98 9:05 12/30/98 18:25 12/30/98 18:25 

123186 SA1 986113 mod. HASL 300 Thorium-230 , Activity 0.9 pCi/g 0.5 0:4 Soil 11/3/98 9:05 12/30/9818:25 12/30/98 18:25 

123186 SA1 986113 mod. HASL 300 Thorium-227 , Activity C.N pCi/g Soil 11/3/98 9:05 12/30/98 18:25 12/30/98 18:25 

123186 SA1 986113 mod. HASL 300 Uranium-238, Activity 0.7 pCi/g 0.2 0.1 Soil 11/3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123186 SA 1 986113 mod. HASL 300 Uranium-235, Activity 0.1 pCi/g 0.1 0.1 Soil 11/3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123186 SA1 986113 SM 2540G Moisture(@ 104 deg. C) 12.9 % Soil 11 /3/98 9:05 11/17/98 0:00 11/17/98 0:00 

123186 SA1 986113 mod. HASL 300 Uranium-233/234, Activity 0.6 pCi/g 0.2 0.2 Soil 11 /3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123186 SA1 986113 EPA 901 .1 Radium-223, Activity ND pCi/g 0:4 Soil 11/3/98 9:05 12/10/9810:53 12/10/9810:53 

123186 SA1 986113 EPA901 .1 Radium-228, Activity 1.9 pCi/g 0:4 0.1 Soil 11/3/98 9:05 12/10/9810:53 12/10/9810:53 

123186 SA1 986113 EPA 901.1 Bismuth-214, Activity 1.7 pCi/g 0.7 0.3 Soil 11/3/98 9:05 12/10/98 10:53 12/10/98 10:53 

123186 SA1 986113 EPA 901.1 Radium-226, Activity 1.7 pCi/g 0.7 0.3 Soil 11/3/98 9:05 12/10/98 10:53 12/10/98 10:53 

123186 SA1 986113 EPA 901 .1 Cobalt-57, Activity 0.1 pCi/g 0.1 0.1 Soil 11/3/98 9:05 12/10/98 10:53 12/10/98 10:53 
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123186 SA1 986113 EPA 901 .1 Cobalt-60, Activity 0.4 pCi/g 0.2 0.1 Soil 11 /3/98 9 05 12/10/98 10:53 12/10/98 10:53 

123186 SA1 986113 EPA 901 .1 Cesium-137, Activity 0.2 pCi/g 0.1 0.1 Soil 11 /3/98 9 05 12/10/98 10:53 12/10/98 10:53 

123186 SA1 986113 EPA901 .1 Lead-210, Activity 5.6 pCi/g 2.7 1.3 Soil 11 /3/98 9:05 12/10/98 10:53 12/10/98 10:53 

123186 SA1 986113 EPA901 .1 Lead-211 , Activity 12.5 pCi/g 5 1.8 Soil 11 /3/98 9:05 12/10/98 10:53 12/10/98 10:53 

123186 SA1 986113 EPA 901 .1 Lead-214, Activity 2.8 pCi/g 0.3 0.1 Soil 11 /3/98 9 05 12/10/98 10:53 12/10/98 10 53 

123186 MS 986113 mod. HASL 300 Thorium-230, Activity 150 % REC Soil 12/30/98 18 25 12/30/98 18:25 

123186 MSD 986113 mod. HASL 300 Thorium-230, Activity 110.3 % REC Soil 12/30/98 18:25 12/30/98 18:25 

123187 SA1 986113 CA-GLR-17.0 Tritium, Activity 0.1 pCi/g 0.1 0.1 Soil 11 /3/98 9:05 12/28/98 22:34 12/28/98 22:34 

123187 SA1 986113 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.1 Soil 11/3/98 9:05 12/21/9816:20 12/21/9816:20 

123187 SA1 986113 mod. HASL 300 Thorium-232, Activity 0.8 pCi/g 0.5 0.2 Soil 11 /3/98 9:05 12/30/98 18:25 12/30/98 18:25 

123187 SA1 986113 mod. HASL 300 Thorium-230, Activity 1 pCi/g 0.6 0.4 Soil 11 /3/98 9:05 12/30/98 18:25 12/30/98 18:25 

123187 SA1 986113 mod. HASL 300 Thorium-227, Activity C.N pCi/g Soil 11/3/98 9:05 12/30/98 18:25 12/30/98 18:25 

123187 SA1 986113 mod. HASL 300 Uranium-238, Activity 0.8 pCi/g 0.3 0.1 Soil 11/3/98 9 05 12/23/98 9:46 12/23/98 9:46 

123187 SA1 986113 mod. HASL 300 Uranium-235, Activity 0.1 pCi/g 0.1 0.1 Soil 11/3/98 9 05 12/23/98 9:46 12/23/98 9:46 

123187 SA1 986113 mod. HASL 300 Uranium-233/234, Activity 0.6 pCi/g 0.2 0.2 Soil 11/3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123187 SA1 986113 EPA 901.1 Radium-228 , Activity 2.2 pCi/g 0.5 0.1 Soil 11 /3/98 9:05 12/10/98 11 :54 12/10/98 11 :54 

123187 SA1 986113 EPA 901 .1 Bismuth-214, Activity 2.1 pCi/g 0.6 0.2 Soil 11 /3/98 9:05 12/10/98 11 :54 12/10/98 11 :54 

123187 SA1 986113 EPA901 .1 Radium-226 , Activity 2.1 pCi/g 0.6 0.2 Soil 11 /3/98 9:05 12/10/98 11 :54 12/10/98 11 :54 

123187 SA1 986113 EPA901 .1 Cobalt-57, Activity 0.2 pCi/g 0.1 0.1 Soil 11 /3/98 9:05 12/10/98 11 :54 12/10/98 11 :54 

123187 SA1 986113 EPA 901.1 Cobalt-60, Activity 0.3 pCi/g 0.2 0.1 Soil 11/3/98 9:05 12/10/9811 :54 12/10/9811 :54 

123187 SA1 986113 SM 2540G Moisture (@ 104 deg. C) 16.3 % Soil 11 /3/98 9:05 11/17/98 0:00 11/17/98 0:00 

123187 SA1 986113 EPA901 .1 Cesium-137, Activity 0.2 pCi/g 0.1 0.1 Soil 11/3/98 9:05 12/10/9811 :54 12/10/9811 :54 

123187 SA1 986113 EPA901 .1 Radium-223 , Activity 0.5 pCi/g 0.4 0.4 Soil 11/3/98 9:05 12/10/9811 :54 12/10/98 11:54 

123187 SA1 986113 EPA 901 .1 Lead-210, Activity 1.7 pCi/g 1.4 1.2 Soil 11/3/98 9:05 12/10/9811:54 12/10/9811 :54 

123187 SA1 986113 EPA901 .1 Lead-211, Activity ND pCi/g 2.2 Soil 11/3/98 9:05 12/10/9811:54 12/10/9811 :54 

123187 SA1 986113 EPA901 .1 Lead-214, Activity 1.4 pCi/g 0.4 0.2 Soil 11 /3/98 9:05 12/10/98 11 54 12/10/98 11 :54 

123188 SA1 986113 CA-GLR-17.0 Tritium, Activity ND pCi/g 0.1 0.1 Soil 11/3/98 9:05 12/28/98 22:34 12/28/98 22:34 

123188 SA1 986113 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.2 Soil 11/3/98 9:05 12/21/98 1620 12/21/98 16:20 

123188 SA1 986113 mod. HASL 300 Thorium-232, Activity 0.9 pCi/g 0.5 0.2 Soil 11 /3/98 9:05 12/30/98 18:25 12/30/98 18:25 

123188 SA1 986113 SM 2540G Moisture(@ 104 deg. C) 10.1 % Soil 11 /3/98 9:05 11/17/98 0:00 11/17/98 0:00 

123188 SA1 986113 mod. HASL300 Thorium-230, Activity 1.8 pCi/g 0.8 0.4 Soil 11 /3/98 9:05 12/30/98 1825 12/30/98 18:25 

123188 SA1 986113 EPA 901 .1 Radium-228, Activity 2 pCi/g 0.4 0.1 Soil 11/3/98 9:05 12/10/98 13:27 12/10/9813:27 

123188 SA1 986113 mod. HASL300 Thorium-227, Activity C.N pCi/g Soil 11 /3/98 9 05 12/30/98 18 25 12/30/98 18:25 

123188 SA1 986113 mod. HASL 300 Uranium-238, Activity 0.7 pCi/g 0.2 0.1 Soil 11 /3/98 9:05 12/23/98 9:46 12/23/98 9 :46 

123188 SA1 986113 mod. HASL 300 Uranium-235, Activity ND pCi/g 0.1 0.1 Soil 11/3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123188 SA1 986113 mod. HASL 300 Uranium-233/234, Activity 0.7 pCi/g 0.2 0.1 Soil 11 /3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123188 SA1 986113 EPA 901 .1 Radium-226 , Activity 1.4 pCi/g 0.3 0.1 Soil 11/3/98 9:05 12/10/9813:27 12/10/98 13:27 

123188 SA1 986113 EPA 901 1 Cobalt-57, Activity ND pCi/g 0.1 Soil 11 /3/98 9:05 12/10/98 13:27 12/10/98 13:27 

123188 SA1 986113 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.1 Soil 11/3/98 9:05 12/10/98 13:27 12/10/98 13:27 

123188 SA1 986113 EPA901 .1 Bismuth-214, Activity 1.4 pCi/g 0.3 0.1 Soil 11 /3/98 9:05 12/10/98 13:27 12/10/98 13:27 

123188 SA1 986113 EPA 901 .1 Cesium-137, Activity 0.3 pCi/g 0.2 0.1 Soil 11 /3/98 9:05 12/10/98 13:27 12/10/98 13:27 
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123188 SA1 986113 EPA 901 .1 Radium-223, Activity 0.5 pCi/g 0.3 0.3 Soil 11/3/98 9:05 12/10/98 13:27 12/10/98 13:27 

123188 SA1 986113 EPA 901 .1 Lead-210, Activity 2.2 pCi/g 2 1.2 Soil 11/3/98 9:05 12/10/98 13 27 12/10/98 13 27 

123188 SA1 986113 EPA 901 .1 Lead-211 , Activity ND pCi/g 1.5 Soil 11/3/98 9:05 12/10/98 13 27 12/10/98 13:27 

123188 SA1 986113 EPA 901 .1 Lead-214, Activity 1.4 pCi/g 0.4 0.2 Soil 11 /3/98 9:05 12/10/98 13:27 12/10/98 13:27 

123188 MD 986113 SM 2540G Moisture(@ 104 deg. C) 1.2 RPO Soil 11/17/98 0:00 11/17/98 0:00 

123189 SA1 986113 CA-GLR-17.0 Tritium , Activity ND pCi/g 0.1 0.1 Soil 11 /3/98 9:05 12/28/98 22:34 12/28/98 22:34 

123189 SA1 986113 mod. HASL 300 Plutonium-239/240 01 pCi/g 0.1 0.2 Soil 11/3/98 9:05 12/21/98 16:20 12/21/98 16:20 

123189 SA1 986113 mod. HASL 300 Thorium-232, Activity 0.7 pCi/g 0.4 0.3 Soil 11/3/98 9:05 12/30/9818:25 12/30/98 1825 

123189 SA1 986113 SM 2540G Moisture(@ 104 deg. C) 10.5 % Soil 11 /3/98 9:05 11 /17 /98 0:00 11/17/98 0:00 

123189 SA1 986113 mod. HASL 300 Thorium-230, Activity 0.8 pCi/g 0.5 0.5 Soil 11/3/98 9:05 12/30/9818:25 12/30/9818:25 

123189 SA1 986113 EPA 901 .1 Radium-223, Activity ND pCi/g 0.5 Soil 11/3/98 9:05 12/10/9814:30 12/10/9814:30 

123189 SA1 986113 mod. HASL 300 Thorium-227, Activity C.N pCi/g Soil 11 /3/98 9:05 12/30/98 18:25 12/30/98 18:25 

123189 SA1 986113 mod. HASL300 Uranium-238, Activity 0.9 pCi/g 0.3 0.1 Soil 11/3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123189 SA1 986113 mod. HASL300 Uranium-235, Activity 0.1 pCi/g 0.1 0.1 Soil 11/3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123189 SA1 986113 mod. HASL300 Uranium-233/234, Activity 0.9 pCi/g 0.3 0.1 Soil 11/3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123189 SA1 986113 EPA 901 .1 Radium-228, Activity 1.3 pCi/g 0.4 0.2 Soil 11/3/98 9:05 12/10/9814:30 12/10/9814:30 

123189 SA1 986113 EPA 901 .1 Bismuth-214, Activity 2.2 pCi/g 0.6 0.3 Soil 11/3/98 9:05 12/10/98 14:30 12/10/98 14:30 

123189 SA1 986113 EPA 901.1 Radium-226, Activity 2.2 pCi/g 0.6 0.3 Soil 11/3/98 9:05 12/10/9814:30 12/10/9814:30 

123189 SA1 986113 EPA 901 .1 Cobalt-57. Activity 0.1 pCi/g 0.1 0.1 Soil 11/3/98 9:05 12/10/98 14:30 12/10/98 14:30 

123189 SA1 986113 EPA 901 .1 Cobalt-60, Activity 0.1 pCi/g 0.1 0.1 Soil 11/3/98 9:05 12/10/98 14:30 12/10/98 14:30 

123189 SA1 986113 EPA901 .1 Cesium-137, Activity 0.1 pCi/g 0.1 0.1 Soil 11/3/98 9:05 12/10/98 14:30 12/10/98 14:30 

123189 SA1 986113 EPA901 .1 Lead-210, Activity ND pCi/g 1.8 Soil 11/3/98 9:05 12/10/9814:30 12/10/9814:30 

123189 SA1 986113 EPA 901 .1 Lead-211 , Activity ND pCi/g 1.3 Soil 11/3/98 9:05 12/10/98 14:30 12/10/98 14:30 

123189 SA1 986113 EPA 901 .1 Lead-214, Activity 1.9 pCi/g 0.4 0.2 Soil 11/3/98 9:05 12/10/98 14:30 12/10/98 14:30 

123190 SA1 986113 CA-GLR-17.0 Tritium, Activity 14.2 pCi/g 0.2 0.1 Soil 11/3/98 9:05 12/28/98 22:34 12/28/98 22 :34 

123190 SA1 986113 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.2 Soil 11/3/98 9:05 12/21/98 16:20 12/21/98 16:20 

123190 SA1 986113 mod. HASL300 Thorium-232, Activity 1.1 pCi/g 0.5 0.3 Soil 11/3/98 9:05 12/30/98 18:25 12/30/98 18:25 

123190 SA1 986113 mod. HASL 300 Thorium-230, Activity 1 pCi/g 0.5 0.3 Soil 11 /3/98 9:05 12/30/98 18:25 12/30/98 18 25 

123190 SA1 986113 mod. HASL 300 Thorium-227, Activity C.N pCi/g Soil 11/3/98 9:05 12/30/98 18:25 12/30/98 18 25 

123190 SA1 986113 mod. HASL300 Uranium-238, Activity 1.2 pCi/g 0.4 0.1 Soil 11/3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123190 SA1 986113 mod. HASL 300 Uranium-235, Activity 0.1 pCi/g 0.1 0.1 Soil 11 /3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123190 SA1 986113 mod. HASL 300 Uranium-233/234, Activity 1 pCi/g 0.3 0.2 Soil 11/3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123190 SA1 986113 EPA 901 .1 Radium-228, Activity 1.2 pCi/g 0.4 0.2 Soil 11/3/98 9:05 12/10/9815:48 12/10/9815:48 

123190 SA1 986113 SM 2540G Moisture (@ 104 deg. C) 24.7 % Soil 11 /3/98 9:05 11/17/98 0:00 11/17/98 0:00 

123190 SA1 986113 EPA 901 .1 Bismuth-214, Activity 1.7 pCi/g 0.4 0.1 Soil 11/3/98 9:05 12/10/9815:48 12/10/9815:48 

123190 SA1 986113 EPA 901 .1 Radium-223, Activity ND pCi/g 0.4 Soil 11 /3/98 9:05 12/10/98 15:48 12/10/98 15:48 

123190 SA1 986113 EPA 901 .1 Radium-226, Activity 1.7 pCi/g 0.4 0.1 Soil 11/3/98 9:05 12/10/98 15:48 12/10/9815:48 

123190 SA 1 986113 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.1 Soil 11/3/98 9:05 12/10/9815:48 12/10/9815:48 

123190 SA1 986113 EPA 901.1 Cobalt-60, Activity 0.1 pCi/g 0.1 0.1 Soil 11 /3/98 9:05 12/10/98 15:48 12/10/98 15:48 

123190 SA1 986113 EPA 901 .1 Cesium-137, Activity 0.6 pCi/g 0.2 0.1 Soil 11/3/98 9:05 12/10/98 15:48 12/10/98 15:48 

123190 SA1 986113 EPA901 .1 Lead-210, Activity 4.3 pCi/g 2.4 1.4 Soil 11/3/98 9:05 12/10/98 15:48 12/10/98 15:48 
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123186 SA1 986113 EPA 901 .1 Cobalt-60, Activity 04 pCi/g 0.2 0.1 Soil 11/3/98 9:05 12/10/98 1053 12/10/98 10:53 

123186 SA1 986113 EPA 901 .1 Cesium-137, Activity 0.2 pCi/g 0.1 0.1 Soil 11/3/98 905 12/10/981053 12/10/9810:53 

123186 SA1 986113 EPA901 .1 Lead-210, Activity 5.6 pCi/g 2.7 1.3 Soil 11/3/98 9:05 12/10/98 10:53 12/10/98 10:53 

123186 SA1 986113 EPA 901 .1 Lead-211 , Activity 12.5 pCi/g 5 1.8 Soil 11/3/98 9:05 12/10/98 10:53 12/10/98 10:53 

123186 SA1 986113 EPA 901 .1 Lead-214, Activity 2.8 pCi/g 0.3 0.1 Soil 11/3/98 9:05 12/10/98 10:53 12/10/98 10:53 

123186 MS 986113 mod. HASL 300 Thorium-230, Activity 150 % REC Soil 12/30/98 18:25 12/30/98 18:25 

123186 MSD 986113 mod. HASL 300 Thorium-230, Activity 110.3 % REC Soil 12/30/98 18 25 12/30/98 18:25 

123187 SA1 986113 CA-GLR-17.0 Tritium, Activity 0.1 pCi/g 0.1 0.1 Soil 11 /3/98 9:05 12/28/98 22:34 12/28/98 22:34 

123187 SA1 986113 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.1 Soil 11/3/98 9:05 12/21/9816:20 12/21/9816:20 

123187 SA1 986113 mod. HASL 300 Thorium-232, Activity 0.8 pCi/g 0.5 0.2 Soil 11/3/98 9:05 12/30/98 18:25 12/30/98 18:25 

123187 SA1 986113 mod. HASL 300 Thorium-230, Activity 1 pCi/g 0.6 04 Soil 11/3/98 9:05 12/30/98 18:25 12/30/98 18:25 

123187 SA1 986113 mod. HASL 300 Thorium-227, Activity C.N pCi/g Soil 11/3/98 9:05 12/30/98 18:25 12/30/98 18:25 

123187 SA1 986113 mod. HASL 300 Uranium-238, Activity 0.8 pCi/g 0.3 0.1 Soil 11 /3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123187 SA1 986113 mod. HASL 300 Uranium-235, Activity 0.1 pCi/g 0.1 0.1 Soil 11 /3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123187 SA1 986113 mod. HASL 300 Uranium-233/234, Activity 0.6 pCi/g 0.2 0.2 Soil 11 /3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123187 SA1 986113 EPA 901.1 Radium-228 , Activity 2.2 pCi/g 0.5 0.1 Soil 11 /3/98 9:05 12/10/98 11 :54 12/10/98 11 :54 

123187 SA1 986113 EPA 901 .1 Bismuth-214, Activity 2.1 pCi/g 0.6 0.2 Soil 11/3/98 9:05 12/10/9811 :54 12/10/9811 :54 

123187 SA1 986113 EPA 901 .1 Radium-226, Activity 2.1 pCi/g 0.6 0.2 Soil 11/3/98 9:05 12/10/9811 :54 12/10/9811 :54 

123187 SA1 986113 EPA 901 .1 Cobalt-57, Activity 0.2 pCi/g 0.1 0.1 Soil 11 /3/98 9:05 12/10/98 11 54 12/10/98 11 :54 

123187 SA1 986113 EPA 901 .1 Cobalt-60, Activity 0.3 pCi/g 0.2 0.1 Soil 11/3/98 9:05 12/10/9811:54 12/10/9811 :54 

123187 SA1 986113 SM 2540G Moisture(@ 104 deg. C) 16.3 % Soil 11/3/98 9:05 11/17/98 0:00 11/17/98 0:00 

123187 SA1 986113 EPA 901 .1 Cesium-137, Activity 0.2 pCi/g 0.1 0.1 Soil 11 /3/98 9:05 12/10/98 11 :54 12/10/98 11 :54 

123187 SA1 986113 EPA 901 .1 Radium-223, Activity 0.5 pCi/g 04 04 Soil 11 /3/98 9:05 12/10/98 11 :54 12/10/98 11 :54 

123187 SA1 986113 EPA 901 .1 Lead-210, Activity 1.7 pCi/g 14 1.2 Soil 11/3/98 9:05 12/10/9811 :54 12/10/9811 :54 

123187 SA1 986113 EPA 901 .1 Lead-211, Activity ND pCi/g 2.2 Soil 11/3/98 9:05 12/10/9811:54 12/10/9811 :54 

123187 SA1 986113 EPA 901 .1 Lead-214, Activity 14 pCi/g 04 0.2 Soil 11/3/989:05 12/10/9811 :54 12/10/9811 :54 

123188 SA1 986113 CA-GLR-17.0 Tritium, Activity ND pCi/g 0.1 0.1 Soil 11/3/98 9:05 12/28/98 22:34 12/28/98 22:34 

123188 SA1 986113 mod. HASL300 Plutonium-239/240 ND pCi/g 0.1 0.2 Soil 11/3/98 9:05 12/21/9816:20 12/21/9816:20 

123188 SA1 986113 mod. HASL 300 Thorium-232, Activity 0.9 pCi/g 0.5 0.2 Soil 11/3/98 9:05 12/30/9818:25 12/30/9818:25 

123188 SA1 986113 SM 2540G Moisture(@ 104 deg. C) 10.1 % Soil 11/3/98 9:05 11 /17 /98 0:00 11 /17/98 0:00 

123188 SA1 986113 mod. HASL 300 Thorium-230, Activity 1.8 pCi/g 0.8 04 Soil 11 /3/98 9:05 12/30/98 18:25 12/30/98 18:25 

123188 SA1 986113 EPA 901 .1 Radium-228, Activity 2 pCi/g 04 0.1 Soil 11 /3/98 9:05 12/10/98 13:27 12/10/98 13:27 

123188 SA1 986113 mod. HASL 300 Thorium-227, Activity C.N pCi/g Soil 11 /3/98 9:05 12/30/98 18:25 12/30/98 18:25 

123188 SA1 986113 mod. HASL 300 Uranium-238, Activity 0.7 pCi/g 0.2 0.1 Soil 11 /3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123188 SA1 986113 mod. HASL 300 Uranium-235, Activity ND pCi/g 0.1 0.1 Soil 11 /3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123188 SA1 986113 mod. HASL 300 Uranium-233/234, Activity 0.7 pCi/g 0.2 0.1 Soil 11 /3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123188 SA1 986113 EPA901 .1 Radium-226, Activity 14 pCi/g 0.3 0.1 Soil 11 /3/98 9:05 12/10/98 13:27 12/10/98 13:27 

123188 SA1 986113 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.1 Soil 11 /3/98 9:05 12/10/98 13:27 12/10/98 13 27 

123188 SA1 986113 EPA 901 .1 Cobalt-60, Activity ND pCi/g 0.1 Soil 11/3/98 9:05 12/10/98 13:27 12/10/9813:27 

123188 SA1 986113 EPA 901 .1 Bismuth-214, Activity 14 pCi/g 0.3 0.1 Soil 11/3/98 9:05 12/10/9813:27 12/10/9813:27 

123188 SA1 986113 EPA 901 .1 Cesium-137, Activity 0.3 pCi/g 0.2 0.1 Soil 11/3/98 9:05 12/10/9813:27 12/10/98 13:27 
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123190 SA1 986113 EPA901 .1 Lead-211 , Activity ND pCi/g 1.8 Soil 11 /3/98 9:05 12/10/98 15:48 12/10/98 15:48 

123190 SA1 986113 EPA901 .1 Lead-214, Activity 1.3 pCi/g 0.3 0.2 Soil 11/3/98 9:05 12/10/98 15:48 12/10/98 15:48 

123191 SA1 986113 CA-GLR-17.0 Tritium, Activity ND pCi/g 0.1 0.1 Soil 11 /3/98 9:05 12/28/98 22:34 12/28/98 22:34 

123191 SA1 986113 mod . HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.2 Soil 11/3/98 9:05 12/21/9816:20 12/21 /9816 :20 

123191 SA1 986113 mod . HASL 300 Thorium-232, Activity 0.5 pCi/g 0.3 0.2 Soil 11/3/98 9:05 12/30/98 18:25 12/30/98 18:25 

123191 SA1 986113 mod . HASL 300 Thorium-230, Activity 0.5 pCi/g 0.3 0.3 Soil 11/3/98 9:05 12/30/9818:25 12/30/9818:25 

123191 SA1 986113 mod. HASL 300 Thorium-227, Activity C.N pCi/g Soil 11/3/98 9:05 12/30/9818:25 12/30/9818:25 

123191 SA1 986113 mod. HASL 300 Uranium-238, Activity 0.8 pCi/g 0.3 0.1 Soil 11 /3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123191 SA1 986113 mod . HASL 300 Uranium-235, Activity 0.1 pCi/g 0.1 0.1 Soil 11 /3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123191 SA1 986113 mod . HASL 300 Uranium-233/234, Activity 0.6 pCi/g 0.2 0.1 Soil 11 /3/98 9:05 12/23/98 9:46 12/23/98 9 :46 

123191 SA1 986113 EPA901 .1 Radium-228, Activity 1.5 pCi/g 0.4 0.1 Soil 11 /3/98 9:05 12/11/98 7:52 12/11 /98 7:52 

123191 SA1 986113 EPA 901 .1 Bismuth-214, Activity 1.2 pCi/g 0.4 0.2 Soil 11/3/98 9:05 12/11 /98 7:52 12/11/98 7:52 

123191 SA1 986113 EPA 901 .1 Radium-226, Activity 1.2 pCi/g 0.4 0.2 Soil 11 /3/98 9:05 12/11 /98 7:52 12/11/98 7:52 

123191 SA1 986113 EPA 901 .1 Cobalt-57, Activity 0.1 pCi/g 0.1 0.1 Soil 11 /3/98 9:05 12/11 /98 7:52 12/11/98 7:52 

123191 SA1 986113 EPA 901 .1 Cobalt-60, Activity 0.2 pCi/g 0.1 0.1 Soil 11 /3/98 9:05 12/11/98 7:52 12/11/98 7:52 

123191 SA1 986113 EPA 901 .1 Cesium-137, Activity 0.3 pCi/g 0.2 0.1 Soil 11 /3/98 9:05 12/11/98 7:52 12/11/98 7:52 

123191 SA1 986113 SM 2540G Moisture (@ 104 deg. C) 10.5 % Soil 11 /3/98 9:05 11/17/98 0:00 11/17/98 0:00 

123191 SA1 986113 EPA901 .1 Lead-210, Activity ND pCi/g 1.5 Soil 11 /3/98 9:05 12/11/98 7:52 12/11/98 7:52 

123191 SA1 986113 EPA 901.1 Radium-223, Activity ND pCi/g 0.4 Soil 11 /3/98 9:05 12/11 /98 7:52 12/11 /98 7:52 

123191 SA1 986113 EPA 901.1 Lead-211 , Activity 10 pCi/g 8.6 2 Soil 11 /3/98 9:05 12/11 /98 7:52 12/11/98 7:52 

123191 SA1 986113 EPA 901 .1 Lead-214, Activity 1.5 pCi/g 0.4 0.2 Soil 11/3/98 9:05 12/11 /98 7:52 12/11 /98 7:52 

123192 SA1 986113 CA-GLR-17.0 Tritium, Activity ND pCi/g 0.1 0.1 Soil 11 /3/98 9:05 12/28/98 22:34 12/28/98 22:34 

123192 SA1 986113 mod. HASL 300 Plutonium-239/240 0.1 pCi/g 0.1 0.2 Soil 11/3/98 9:05 12/21/98 16:20 12/21/98 16:20 

123192 SA1 986113 mod. HASL 300 Thorium-232, Activity 0.7 pCi/g 0.5 0.4 Soil 11/3/98 9:05 12/30/9818:25 12/30/9818:25 

123192 SA1 986113 mod. HASL 300 Thorium-230, Activity 0.2 pCi/g 0.4 0.6 Soil 11/3/98 9:05 12/30/98 18:25 12/30/98 18:25 

123192 SA1 986113 SM 2540G Moisture(@ 104 deg . C) 10.4 % Soil 11 /3/98 9:05 11/17/98 0:00 11/17/98 0:00 

123192 SA1 986113 mod. HASL300 Thorium-227, Activity C.N pCi/g Soil 11/3/98 9:05 12/30/98 18:25 12/30/98 18:25 

123192 SA1 986113 EPA 901 .1 Radium-226, Activity 1.4 pCi/g 0.4 0.2 Soil 11 /3/98 9:05 12/11 /98 8:54 12/11 /98 8:54 

123192 SA1 986113 mod. HASL 300 Uranium-238, Activity 0.4 pCi/g 0.2 0.1 Soil 11 /3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123192 SA1 986113 mod. HASL 300 Uranium-235, Activity 0.1 pCi/g 0.1 0.1 Soil 11 /3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123192 SA1 986113 mod. HASL 300 Uranium-233/234, Activity 0.5 pCi/g 0.2 0.1 Soil 11/3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123192 SA1 986113 EPA 9011 Radium-228 , Activity 1.5 pCi/g 0.4 0.1 Soil 11/3/98 9:05 12/11/98 8:54 12/11/98 8:54 

123192 SA1 986113 EPA 9011 Bismuth-214, Activity 1.4 pCi/g 0.4 0.2 Soil 11/3/98 9:05 12/11/98 8:54 12/11/98 8:54 

123192 SA1 986113 EPA 901 .1 Cobalt-60, Activity 0.1 pCi/g 0.1 0.1 Soil 11 /3/98 9:05 12/11/98 8:54 12/11/98 8:54 

123192 SA1 986113 EPA 901 .1 Cesium-137, Activity 0.4 pCi/g 0.2 0.1 Soil 11/3/98 9:05 12/11 /98 8:54 12/11/98 8:54 

123192 SA1 986113 EPA901 .1 Cobalt-57, Activity 0.1 pCi/g 0.1 0.1 Soil 11/3/98 9:05 12/11/98 8:54 12/11/98 8:54 

123192 SA1 986113 EPA901 .1 Lead-210, Activity 2.6 pCi/g 1.7 1.1 Soil 11 /3/98 9:05 12/11/98 8:54 12/11/98 8:54 

123192 SA1 986113 EPA 901 .1 Radium-223, Activity ND pCi/g 0.3 Soil 11 /3/98 9:05 12/11 /98 8:54 12/11/98 8:54 

123192 SA1 986113 EPA 901 .1 Lead-211 , Activity ND pCi/g 1.5 Soil 11 /3/98 9:05 12/11 /98 8:54 12/11/98 8:54 

123192 SA1 986113 EPA 901 .1 Lead-214, Activity 1.2 pCi/g 0.3 0.2 Soil 11 /3/98 9:05 12/11 /98 8:54 12/11/98 8:54 

123193 SA1 986113 CA-GLR-17.0 Tritium, Activity ND pCi/g 0.1 0.1 Soil 11/3/98 9:05 12/28/98 22:34 12/28/98 22:34 
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123193 SA1 986113 mod. HASL 300 Plutonium-239/240 01 pCi/g 0.1 0.2 Soil 11/3/98 9:05 12/21/981620 12/21/9816:20 

123193 SA1 986113 mod. HASL 300 Thorium-232, Activity 07 pCi/g 04 0.3 Soil 11 /3/98 9:05 12/30/98 18 25 12/30/98 18:25 

123193 SA1 986113 mod. HASL 300 Thorium-230, Activity 0.9 pCi/g 0.5 04 Soil 11/3/98 9:05 12/30/98 18:25 12/30/98 18:25 

123193 SA1 986113 mod. HASL 300 Thorium-227, Activity C.N pCi/g Soil 11/3/98 9:05 12/30/981825 12/30/9818:25 

123193 SA1 986113 mod. HASL 300 Uranium-238, Activity 0.7 pCi/g 0.2 0.1 Soil 11 /3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123193 SA1 986113 mod. HASL 300 Uranium-235, Activity 0.1 pCi/g 0.1 0.1 Soil 11 /3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123193 SA1 986113 mod. HASL 300 Uranium-233/234, Activity 0.7 pCi/g 0.3 0.1 Soil 11 /3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123193 SA1 986113 EPA 901 .1 Radium-228, Activity 2.6 pCi/g 0.5 0.1 Soil 11 /3/98 9:05 12/11 /98 9:55 12/11 /98 9:55 

123193 SA1 986113 EPA901 .1 Bismuth-214, Activity 2.3 pCi/g 0.3 0.1 Soil 11 /3/98 9:05 12/11 /98 9:55 12/11/98 9:55 

123193 SA1 986113 EPA 901 .1 Radium-226, Activity 2.3 pCi/g 0.3 0.1 Soil 11 /3/98 9:05 12/11/98 9:55 12/11 /98 9:55 

123193 SA1 986113 EPA 901 .1 Cobalt-57, Activity 0.1 pCi/g 0.1 0.1 Soil 11 /3/98 9:05 12/11/98 9:55 12/11/98 9:55 

123193 SA1 986113 EPA901.1 Cobalt-60, Activity 0.3 pCi/g 0.1 0.1 Soil 11/3/98 9:05 12/11/98 9:55 12/11/98 9:55 

123193 SA1 986113 EPA901 .1 Cesium-137, Activity 0.5 pCi/g 0.1 0.1 Soil 11 /3/98 9:05 12/11/98 9:55 12/11/98 9:55 

123193 SA1 986113 SM 2540G Moisture(@ 104 deg . C) 11 .7 % Soil 11 /3/98 9:05 11/17/98 0:00 11 /17 /98 0:00 

123193 SA1 986113 EPA 901 .1 Lead-210, Activity 4 pCi/g 34 1.5 Soil 11/3/98 9:05 12/11/98 9:55 12/11 /98 9:55 

123193 SA1 986113 EPA901 .1 Radium-223, Activity ND pCi/g 04 Soil 11/3/98 9:05 12/11/98 9:55 12/11 /98 9:55 

123193 SA1 986113 EPA901 .1 Lead-211 , Activity ND pCi/g 14 Soil 11 /3/98 9:05 12/11/98 9:55 12/11 /98 9:55 

123193 SA1 986113 EPA 901 .1 Lead-214, Activity 1.7 pCi/g 04 0.2 Soil 11 /3/98 9:05 12/11/98 9:55 12/11/98 9:55 

123194 SA1 986113 EPA 901 .1 Radium-228, Activity 1.8 pCi/g 04 0.1 Soil 11/3/98 9:05 12/11/9810:57 12/11/9810:57 

123194 SA1 986113 EPA 901 .1 Bismuth-214, Activity 1.6 pCi/g 0.5 0.2 Soil 11/3/98 9:05 12/11/98 10:57 12/11/98 10:57 

123194 SA1 986113 EPA 901 .1 Radium-226, Activity 1.6 pCi/g 0.5 0.2 Soil 11/3/98 9:05 12/11/98 10:57 12/11/98 10:57 

123194 SA1 986113 EPA 901 .1 Cobalt-57, Activity ND pCi/g 0.1 Soil 11/3/98 9:05 12/11/9810:57 12/11/9810:57 

123194 SA1 986113 EPA 901 .1 Cobalt-60, Activity 04 pCi/g 0.1 0.1 Soil 11/3/98 9:05 12/11/9810:57 12/11/9810:57 

123194 SA 1 986113 EPA 901 .1 Cesium-137, Activity 0.2 pCi/g 0.1 0.1 Soil 11/3/98 9:05 12/11/98 10:57 12/11/98 10:57 

123194 SA1 986113 EPA 901 .1 Lead-210, Activity 2.9 pCi/g 1.7 1.1 Soil 11/3/98 9:05 12/11/9810:57 12/11/9810:57 

123194 SA1 986113 EPA 901 .1 Lead-211 , Activity ND pCi/g 1.9 Soil 11/3/98 9:05 12/11/9810:57 12/11/9810:57 

123194 SA1 986113 SM 2540G Moisture(@ 104 deg. C) 9.3 % Soil 11 /3/98 9:05 11/17/98 0:00 11/17/98 0:00 

123194 SA1 986113 EPA 901 .1 Lead-214, Activity 1.5 pCi/g 0.3 0.1 Soil 11 /3/98 9:05 12/11 /98 10:57 12/11 /98 10:57 

123194 SA1 986113 mod. HASL 300 Uranium-233/234, Activity 0.8 pCi/g 0.3 0.1 Soil 11 /3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123194 SA1 986113 EPA 901 .1 Radium-223 , Activity ND pCi/g 04 Soil 11/3/98 9:05 12/11/98 10:57 12/11/98 10:57 

123194 SA1 986113 CA-GLR-17.0 Tritium, Activity ND pCi/g 0.1 0.1 Soil 11 /3/98 9:05 12/28/98 22:34 12/28/98 22:34 

123194 SA1 986113 mod. HASL 300 Plutonium-239/240 ND pCi/g 0.1 0.1 Soil 11/3/98 9:05 12/21/9816:20 12/21/9816:20 

123194 SA1 986113 mod. HASL 300 Thorium-232, Activity 1 pCi/g 0.6 04 Soil 11 /3/98 9:05 12/30/98 18:25 12/30/98 18:25 

123194 SA1 986113 mod. HASL 300 Thorium-230, Activity 0.8 pCi/g 0.6 0.6 Soil 11/3/98 9:05 12/30/9818:25 12/30/9818:25 

123194 SA1 986113 mod. HASL 300 Thorium-227, Activity C.N pCi/g Soil 11/3/98 9:05 12/30/9818:25 12/30/9818:25 

123194 SA1 986113 mod. HASL 300 Uranium-238, Activity 1.1 pCi/g 0.3 0.1 Soil 11 /3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123194 SA1 986113 mod. HASL 300 Uranium-235, Activity 0.1 pCi/g 0.1 0.1 Soil 11/3/98 9:05 12/23/98 9:46 12/23/98 9:46 

123194 MD 986113 EPA901.1 Cobalt-57, Activity 0.1 RPO 0.1 0.1 Soil 12/11/9812:04 12/11/9812:04 

123194 MD 986113 EPA 901 .1 Bismuth-214, Activity 11.8 RPO 0.3 0.1 Soil 12/11 /98 12:04 12/11 /98 12:04 

123194 MD 986113 EPA 901 .1 Radium-228, Activity 364 RPO 0.6 0.2 Soil 12/11/98 12:04 12/11/98 12:04 

123194 MD 986113 EPA 901 .1 Radium-223, Activity 0 RPO 04 Soil 12/11/98 12:04 12/11/98 12:04 
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123194 MD 986113 EPA901 .1 Radium-226, Activity 11 .8 RPO 0.3 0.1 Soil 12/11/9812:04 12/11/9812:04 
123194 MD 986113 EPA901 .1 Lead-214, Activity 23.5 RPO 04 0.1 Soil 12/11 /98 12:04 12/11 /98 12:04 
123194 MD 986113 EPA901 .1 Lead-211 , Activity 0 RPO 2 Soil 12/11/9812:04 12/11/98 12:04 
123194 MD 986113 EPA901 .1 Lead-210, Activity 38.9 RPO 2.3 1.3 Soil 12/11/98 12:04 12/11/98 12:04 
123194 MD 986113 EPA 901 .1 Cesium-137, Activity 0.1 RPO 0.1 0.1 Soil 12/11/98 12:04 12/11 /98 12:04 
123194 MD 9861 13 EPA9011 Cobalt-60, Activity 0 RPO 0.1 0.1 Soil 12/11/98 12:04 12/11/98 12:04 
123220 MD 986137 SM 2540G Moisture (@ 104 deg. C) 4.6 RPO Soil 11/17/98 0:00 11/17/98 0:00 
123453 MS 986245 mod. HASL 300 Promethium 147 109.5 % REC Soil 12/17/98 14:43 12/17/98 14:43 
123453 MSD 986245 mod. HASL 300 Promethium 147 994 % REC Soil 12/17/9814:43 12/17/98 14:43 

D1 120998CC LCS 986113 EPA 901 .1 Cesium-137, Activity 104:4 % REC Water 12/9/98 7:11 12/9/98 7: 11 
D1120998CC LCS 986113 EPA901 .1 Cobalt-60, Activity 99:4 % REC Water 12/9/98 7:11 12/9/98 7:11 
D1121098CC LCS 986113 EPA 9011 Cesium-137, Activity 99.5 % REC Water 12/10/98 7:13 12/10/98 7:13 
D1121098CC LCS 986113 EPA 901 .1 Cobalt-60, Activity 99:4 % REC Water 12/10/98713 12/10/98 7:13 
D1121198CC LCS 986113 EPA901 .1 Cobalt-60, Activity 99.1 % REC Water 12/11/98 7:37 12/11 /98 7:37 
D1121198CC LCS 986113 EPA 901 .1 Cesium-137, Activity 100 % REC Water 12/11/98 7:37 12/11/98 7:37 
LC1PM1214 LCS 986113 mod. HASL 300 Promethium 147 78.7 % REC Water 12/17/9814:43 12/17/98 14:43 
LC2H31228 LCS 986113 CA-GLR-1 7.0 Tritium, Activity 95.9 % REC Water 12/28/98 22:34 12/28/98 22:34 
LCAT122298 LCS 986113 mod. HASL 300 Thorium-230, Activity 123.1 % REC Water 12/30/98 18:25 12/30/98 18:25 
LCSAPU1211 LCS 986113 mod. HASL 300 Plutonium-239/240 100 % REC Water 12/21/98 16:20 12/21/98 16:20 
LCSAU1211 LCS 986113 mod. HASL 300 Uranium-238, Activity 100 % REC Water 12/23/98 9:46 12/23/98 9:46 
LCSAU1211 LCS 986113 mod. HASL 300 Uranium-233/234, Activity 97.2 % REC Water 12/23/98 9:46 12/23/98 9:46 

MB2H31228 MB 986113 CA-GLR-17.0 Tritium, Activity 1.7 pCi/L Water 12/28/98 22:34 12/28/98 22:34 

MB2PM1214 MB 986113 mod. HASL 300 Promethium 147 ND pCi/L Water 12/17/9814:43 12/17/9814:43 

MBAPU1211 MB 986113 mod. HASL300 Plutonium-239/240 0.1 pCi/L Water 12/21/98 16:20 12/21/98 16:20 

MBAT1222 MB 986113 mod. HASL 300 Thorium-232, Activity ND pCi/L Water 12/30/98 18:25 12/30/98 18:25 

MBAT1222 MB 986113 mod. HASL 300 Thorium-230, Activity ND pCi/L Water 12/30/98 18:25 12/30/98 18:25 

MBAU1211 MB 986113 mod. HASL 300 Uranium-233/234, Activity ND pCi/L Water 12/23/98 9:46 12/23/98 9:46 

MBAU1211 MB 986113 mod. HASL 300 Uranium-238, Activity ND pCi/L Water 12/23/98 9:46 12/23/98 9:46 

MBAU1211 MB 986113 mod. HASL300 Uranium-235, Activity ND pCi/L Water 12/23/98 9:46 12/23/98 9:46 
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EXAMPLE 

RADIOCHEMISTRY 
DATA COMPLETENESS CHECKLIST Core Laboratories 

Job/Case No. ___________ _ Parameters ----------------
Alpha Gamma s·as Liquid laser 

Spectrometry Spectrometry Proportional Scintillation Phosphorinetry 

1. Formulas used in Calculations 

2. Standards Certifications 

3. Instrument Performance Data 

a. Initial Cafibration 

b. Continuing Cafibration 

C. Instrument Background 

d. Resolution Checks -- -- -- --
e. Plateau Information - -- - -
f. Weight Curve -- -- - --
g. Quench Curve -- -- -- ' -. 

4. Logs 

a. Standards Preparation Logs --
b. Precipitation Logs -- --
C. Planchet logs - -- -- -
d. Run Logs 

5. Instrument Printouts 

a. Analysis Information 

b. Sample Measurement 
Activity 

C. Results Spreadsheets 

6. QC 

a. QC Data and Calculations 

b. Control Charts 

7. Other 



EXAMPLE 

ANALYSIS REQUIREMENTS SUMMARY 

Analysis Type _ __,;;A....,_l'""'p'-'-h=-=a=-S=p-=-e=ct=r-=o=s=c=o=p_._y __ _ Method 

Parameters Isotopic U. Th, Pu, Po, Am. and Np 

Description 

INSTRUMENT CAUBRATION 

• Initial Calibration Efficiency Calibration 

Energy Calibration 

• Continuing Calibration Energy Check 

Resolution Check 

• Instrument Background Background Check 

BATCH QUALITY CONTROL 

• Laboratory Blank Method blank 

• Laboratory Control Blank spike 
Sample 

• Spike Sample Matrix spike 

Sample duplicate 

• Duplicate Sample 

SAMPLE ANALYSIS 

• Preservative HN03 

• Holding time Collection to analysis 

• Tracer /carrier Radlonucfide tracer 

• Detection limit 

Core Laboratories 

----------------

Frequency QC Limits -
Level 4 

Annually Instrument specific 

Quarterly 

Weekly Instrument specific 

Weekly 

Weekly Instrument specific 

5 % or 1 per batch <DL 

5 % or 1 per batch 80-120% recovery 

5 % or 1 per batch 75-125% recovery 

5 % or 1 per batch RER ~ 2 or RPO 
<30% for values 
c!:5X DL and ±2 X 
DL for values < 5X 
DL 

All samples --

All samples 6 months 

All samples 50-100% recovery 

Variable 



EXAMPLE 

ANALYSIS REQUIREMENTS SUMMARY 
Core Laboratories 

Analysis Type __ G.......,.a ___ m ___ m _______ a_S......,_p~e~ct ..... r ___ o ___ s ___ c~o-p..._y ___ Method _______________ _ 

Parameters ----=C=s'--1"'-'3:..4 ..... ,'--""C=s-..... 1'-"3"-'7'""', ..... C=o::...--=5-=-7.,_, -=C=o ..... -6=0=--«...::B=a._--=-1 3= 3=«c....:..,.R=-u--=1...;::0;..;::6""", ...;::a:.:..n=d-=Z=n_,__--=6-=5 _____ _ 

Description Frequency QC Limits -
Level 4 

INSTRUMENT CALIBRATION 

• Initial Calibration Efficiency Calibration Annually Instrument specific 

Energy Calibration Monthly 

• Continuing Calibration Energy Check Daily Instrument specific 

Resolution Check Daily 

• Instrument Background Background Check Weekly Instrument specific 

BATCH QUALITY CONTROL 

• Laboratory Blank Method blank 5 % or 1 per batch <DL 

• Laboratory Control 
Sample 

Blank spike 5 % or 1 per batch 80-120% recovery 

• Spike Sample Not applicable - -
RER ~ 2 or RPO 
< 30% for values 

• Duplicate Sample Duplicate sample 5 % or 1 per batch ~ 5X DL and ± 2 X 
DL for values < 5X 
DL 

SAMPLE ANALYSIS 

• Preservative HNO, All samples -
• Holding time Collection to analysis All samples 

6 months ( 1 6 days 
for 1-131) 

• Tracer/carrier Not applicable - -
• Detection limit Variable 



EXAMPLE 

ANALYSIS REQUIREMENTS SUMMARY 

Analysis Type __ G_a=s"'----P ___ r ___ o,..p ___ o~rt-io----"n=a.._l =C=o=u-'-'n"""te=r=s __ 

Core Laboratories 

Method --------------
Parameters Gross Alpha, Gross Beta, Ra-226, Ra-228 , Sr-90, and Cs-137 --~ ........ ---'---------------=-"""'-"-=--==-="'-........ -'--=----......... --"=-----~,...___-----------=......aaa...=.;:;_~-=---------

Description Frequency QC Limits -
Level 4 

Instrument Calibration 

Efficiency for Specific Annually 
Radionuclides 

• Initial Calibration 
Self-Absorption Curve Annually Instrument specific 

Plateau Annually 

• Continuing Calibration Efficiency Check Daily Instrument specific 

• Instrument Background Background Check Weekly & Daily Instrument specific 

Batch Quality Control 

• Laboratory Blank Method blank 5 % or 1 per batch <DL 

• Laboratory Control 
Blank spike 5 % or 1 per batch · 80-120% recovery 

Sample 

• Spike Sample Matrix spike 5 % or 1 per batch 75-125 % recovery 

RER ~ 2 or RPO 
< 30% for values 

• Duplicate Sample Sample duplicate 5 % or 1 per batch ~5X DL and ± 2X 
MDA for values 
<5X DL 

Sample Analysis 

• Preservative HN03 All samples -
• Holding time Collection to analysis All samples 6 months 

• Tracer/carrier Carrier (certain analytes) All samples _60-100% recovery 

• Detection limit Variable 



EXAMPLE 

ANALYSIS REQUIREMENTS SUMMARY 

Analysis Type ----'L=i=g-=u"""id:;:_;::S'""c'"'"in'"'"t=i=lla=-t=io"'"'n ____ _ 

Core Laboratories 

Method ___________ _ 

Parameters Tritium. Radon. Tc-99. and Pb-210 
--~.:..:.:..;:~ ........ =;a.=.;._,_._.:..;:;.. ....... ........a:a.;..:.;: ........ =-:a=--:...-------------------

Description Frequency QC Limits -
Level 4 

INSTRUMENT CALIBRATION 

Efficiency for Specific Annually 
Radionuclides 

• Initial Calibration 
Quench Curve Annually Instrument specific 

Interference Corrections Annually 

• Continuing Calibration Efficiency Check Daily Instrument specific 

• Instrument Background Background Check Daily Instrument specific 

BATCH QUALITY CONTROL 

• Laboratory Blank Method blank 5 % or 1 per batch <DL 

• Laboratory Control 
5 % or 1 per batch 80-120% recovery 

Sample 
Blank spike 

• Spike Sample Matrix spike 5% or 1 per batch 75-125% recovery 

RER ~ 2 or RPO 
<30% for values 

• Duplicate Sample Sample duplicate 5 % or 1 per batch ::!!:5X DL and :t:2 X 
DL for values < 5X 
DL 

SAMPLE ANALYSIS 

All samples 
• Preservative . HN03 (except for tritium -

analysis) 

6 months (8 days 
• Holding time 6 months All samples for radon, 5 days 

tritium) 

• Tracer/carrier Carrier All samples 50-100% recovery 

• Detection limit Variable 



EXAMPLE 

ANALYSIS REQUIREMENTS SUMMARY 

Analysis Type Laser Phosphorimetry 

Core Laboratories 

Method -----~-------
Parameter Total Uranium _....;...a:;..;;.;:;;;.:.,_;::;..:..;::;"""'"'-'=-'-----------------------------

Description Frequency QC Limits -
Level 4 

INSTRUMENT CALIBRATION 

• Initial Calibration Calibration curve 
Semi-annually & as 

Instrument specific . 
needed 

• Continuing Calibration Calibration verification Weekly & Daily Instrument specific 

• Instrument Background 
Background Semi-annually & as 

Instrument specific 
measurement needed 

BATCH QUALITY CONTROL 

• Laboratory Blank Method blank 5 % or 1 per batch <DL 

• Laboratory Control 
Sample 

Blank spike 5 % or 1 per batch 80-120% recovery 

• Spike Sample Matrix spike All samples 50-100% recovery 

RER ~ 2 or RPO 
<30% for values 

• Duplicate Sample Sample duplicate 5 % or 1 per batch c!!5X DL and ± 2 X 
DL for values < 5X 
DL 

SAMPLE ANALYSIS 

• Preservative HN03 All samples -
• Holding time 6 months All samples 6 months 

• Tracer/carrier Not applicable - -
• Detection limit Variable 



C()llLAB 

Project/Job No.(s) 

Revie\Yed By 

REVIEW ITEM 

A CALJBRA TION VER/FICA TION 

1 Standard: Correct source? 

2 Frequency: Daily _ , weekly __ , or 
monthly __ 

3 Acceptance criteria : Met? 

B LABORATORY CONTROL STANDARD 

1 Standard: Independent, certified 
reference material? 

2 Frequency: Each batch? 

3 % Recovery 80-120% or ? 

C METHOD BLANK 

1 Frequency: Each batch? 

2 Matrix: Matrix specific? 

3 Preparation: Entire procedure? 

4 Analytes concentration: <DL or <Sx DL? 

D SPIKE 

1 Frequency: Each batch? 

2 Matrix: Matrix specific? 

3 Preparation: Entire procedure? 

4 % Recovery: 75-125% or ? 

E DUPLICATE 

1 Type: Field sample? 

2 Frequency: Each batch? 

3 Matrix: Matrix specific? 

4 Preparation: Entire procedure? 

5 0-' RPO: <25% for values 5.x DL 
or ? 

RADIOCHEMISTRY DATA REVIEW CHECKLIST 

Parameter/Method -------------
Date Received 

YES NO NA COMMENTS 

,., 

Page 1 of 2 



RADIOCHEMISTRY DATA REVIEW CHECKLIST 

Project/Job No. (s) _________ _ Parameter/Method -------------
Reviev.ted By Date Received 

REVIEW ITEM YES NO NA COMMENTS 

F SAMPLE ANALYSIS 

1 Holding times: Met? 

2 Results: 

a Calculated correctly? 
b Wrthin calibration curve? 
C Dilution factors (included)? 
d Rounding/significant figures 

acceptable? 
e Detection limit sample specific? 

3 Report: 

a Agrees with raw data? 
b Complete? 
C Correct? 

ADDmONAL COMMENTS: CASE NARRATIVE REQUIRED? □ Yes O No 

REVIEWED BY DATE -------------- -----------------

Page2of 2 



RADIOCHEMICAL DATA COMPLETENESS CHECKLIST 
RADIOMETRIC AND GROSS a & p ANALYSES 

Page 1 of 2 

Analytes _______ _ Method ______ _ 

I. Case Narrative 
__ Abnormalities explained 
__ Matrix problems explained 
__ Instrument problems explained 

Job No. ______ _ 

__ Improper collection, storage, preservation, containers explained 
__ Holding time exceedances explained 

II. Initial Calibration Data Package 
Detector ID 

__ Analyst initials 
Date and time calibrated 
Current batch date 

__ Name, activities, dates of certifications of all NIST standards 
__ Voltage settings, gain settings, or plot of voltage versus standard CPMs 
__ Plots of net standard CPMs versus gain settings at voltage giving highest 

net CPM to gain ration (crosstalk plot) 
__ Last service or repair date for detector 

Ill. Continuing Calibration Data Package 
Detector ID 

__ Analyst initials 
Date and time of calibration check 

__ Name, activities, dates of certifications of all NIST standards 
__ CPMs observed, count duration, mean counts 

Control chart means 
__ Background CPMs observed, results of chi square test 
__ Mean of last 10 background checks and allowable limits 
__ Raw data from counter to verify crosstalk values 

IV. Blanks Data Package 
ID number of each detector the blank is counted in 
Date and time of counts 

__ Samples and IDs used in set with the blank 
__ Type of blank used 
__ Detection limit reported 

V. Lab QC Sample Data Package 
__ Sample ID, Detector ID 
__ Analyst initials 
__ Values obtained, true value of sample 
__ Statistical analysis of results 
__ Name, activities, certification date of QC samples 



COllLAB RADIOCHEMICAL DATA COMPLETENESS CHECKLIST 
RADIOMETRIC AND GROSS a & p ANALYSES 

Page 2 of 2 

Analytes _______ _ Method ______ _ 

VI. Lab Replicates Data Package 
Detector ID 

__ Analyst initials 
__ Date and time analyzed 
__ Value obtained for sample, replicates, mean values 
__ Count durations of sample and background 
_ Statistical analysis of range and control limits 

VII. Self-Absorption, Recovery Factors Data Package 
__ Linear equation for calibration curve, coefficients 
__ Copy of self-absorption curve 

Raw data from counter to determine coefficients 

VIII. Lower Limit of Detection 
__ Background measurements 

Detector ID 
__ Date and time of count, count duration 
__ Mean background CPM over long period 
__ Calculated LLD for isotope of interest 

Job No. 

IX. Size of Aliquot in Gross a & P Determination Data Package 
__ Sample ID 
__ Data and time analyzed 
__ Measured specific conductance 
__ Calculated volume of sample to deliver 100 mg solids 
__ Efficiency factor used 

X. Sample Data Package 
__ Printed report of results for sample, reruns 
__ Computer calculations 
_ Raw data from counter, copies of logbook pages 

Comments: 

--------

Reviewed by: ______________ _ Date: ______ _ 



RADIOCHEMICAL DATA COMPLETENESS CHECKLIST 
ALPHA SPECTROMETRIC ANALYSES 

Page 1 of 2 

Analytes _______ _ Method ______ _ Job No. --------

I. 

II. 

Ill. 

IV. 

V. 

Case Narrative 
__ Abnormalities explained 
__ Matrix problems explained 
__ Instrument problems explained 
__ Improper collection, storage, preservation, containers explained 
__ Holding time exceedances explained 

Initial Calibration Data Package 
Detector ID 

__ Analyst initials 
Date and time calibrated 
NIST traceable standards with certification dates and DPM's 

__ Observed channel numbers of isotopes of interest 
__ Book values for proper channel numbers of isotopes of interest 
__ Voltage settings, gain settings 

FWHMs in spectra, peak heights 
Results of chi square test for background 

__ Background data on regions of interest (ROI) for each detector 

Blanks Data . Package 
__ ID number of each detector the blank is counted in 
__ Analyst initials 

Date and times of counts 
__ Number and ID of samples included with the blank 
__ Type of method blank used, LLD of method 

Replicate Sample Data Package 
Detector ID 

__ Analyst Initials 
__ Date and time Analyzed 
_ Value obtained for sample, replicates, mean values 
__ Count Durations of samples and backgrounds 
_ Statistical Analysis of Range, Control Limits 

Lab QC Sample Data Package 
__ Sample ID, Detector ID 
__ Analyst initials 
__ Values obtained, true value of sample 
__ Statistical analysis of results 



- ____ __, 
RADIOCHEMICAL DATA COMPLETENESS CHECKLIST 

ALPHA SPECTROMETRIC ANALYSES 
Page 2 of 2 

Analytes ______ _ Method ........, _____ _ 

VI. Lower Limits of Detection 
__ Background Measurements 

Detector ID 
__ Date and time of count, counting duration 
__ Mean background CPM over long period 
__ Calculated LLD for isotope of interest 

VII. Internal Recovery Factors 

Job No. ______ _ 

__ Efficiency determined experimentally, copy of raw data, DPM values of check standards 
Detector ID 

__ Analyst initials 
Date and time of count 

__ Isotopic Tracer used and DPM value 
Certification Data of Tracer 
Net CPM obtained 
Count duration 

__ Overall Efficiency Factor 
__ Instrument Efficiency 
__ Calculated Chemical Recovery 

VIII. Sample Data Package 
__ Printed report on results for sample, reruns 
__ Computer calculations 

Comments: 

Reviewed by: ______________ _ Date :. ______ _ 



-·-, ____ ___. 
RADIOCHEMICAL DATA COMPLETENESS CHECKLIST 

TRITIUM ANALYSES 
Page 1 of 2 

Analytes _______ _ Method ______ _ 

I. Case Narrative 
__ Abnormalities explained 
__ Matrix problems explained 
__ Instrument problems explained 

J ob No. ______ _ 

__ Improper collection, storage, preservation, containers explained 
__ Holding time exceedances explained 

II. Initial Calibration Data Package 
__ Detector ID with Program Settings 

Date of Performance Check 
Batch Number 
NBS Traceable Standards with Certification Date and DPMs 

__ Quench Monitor Values and CPM for Standard used to check long term performance of 
cocktail and instrument 

__ Background-Blank vials CPM Results 

Ill. Blanks Data Package 
Detector ID 

__ Date Analyzed 
Collection Date 

__ Sample ID counted with blank 
__ Detection level reported 

IV. Lab Replicate Data Package 
Detector ID 

__ Data Analyzed 
Collection Date 

__ Value obtained for sample, replicates, mean values 
__ Count durations of samples and backgrounds 
__ Statistical analysis of Range, Control Limits 

V. Lab Control Samples Data Package 
__ Sample ID, Detector ID 
_ Values obtained, true value of sample 
_ Statistical Analysis of Results 

VI. Lower Limits of Detection 
__ Background measurements 
_ Detector ID 

Date of count 
__ Calculated LLD comparison with Required Detection Level 



RADIOCHEMICAL DATA COMPLETENESS CHECKLIST 
TRITIUM ANALYSES 

Page 2 of 2 

Analytes _______ _ Method ______ _ 

VII. Quench and Efficiency 
Quench Monitor used 

_ _ Quench Monitor Values and Efficiency Values 
Detector ID 

Job No. 

NBS traceable standards with certification date and DPM 

--------

_ _ Batch number and sample IDs; Efficiency standard and background used 
Volume added to cocktail 

__ Cocktail used 
Vials used 

VIII. Sample Data Package 
__ Printed Report of results for sample, reruns 
__ Computer calculations 
__ Analyst Initials 
__ Raw data from counter, copies of notebook pages 

Comments: 

Reviewed by: ______________ _ Date: ______ _ 



.,r--- ... 

TITLE Standard Cperating Procedure for M::lunting of Alpha Spect:roscopy Samples 

SOP NO . REVISION NO. EFFECTIVE DATE 

6/16/98 

PAGE 

CA-GI.R-R470 0 

DOCUMENT CONTROL PAGE 

Approved.By:_~~~ ........ ~~_..:==-------
Lal:::oratory Manager 

1 of 11 

. . r , 
Date t" - I ( -, J 

Date 

Date 

UNCONTROLLED 
Controlled Copy Numl:er: ___ --1-,l _______ DOC __ u_~_~_E_~_lT ___ _ 

Copyright 1998 by Core Lal:oratories, Inc. 
All rights reserved. 



/ 
r 

TITLE Standard Operating Procedure for M:lunting of Alpha Spectroscopy Samples 
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CA-GLR-R470 0 2 of 11 

1. Scope and Application 

This standard o:r;:erating procedure (SOP) provides guidance for the rrounting 
of alpha s:r;:ectroscopy samples by CA-Gl.R-R470. 

This SOP applies to the enviromental testing lab:Jratories in the 
Environrrental Services Division of Core Lal:oratories, Inc. 

2 . SUrrrrary 

2 .1 This procedure provides guidance for the rrounting of alpha 
s:r;:ectroscopy sanples generated fran any applicable alpha-emitting 
isoto:r;:e procedure. 

3. Definitions 

3 .1 Alpha-Spectroscopy: A rreasurerrent technique that is able to identify 
dif fere..'l"lces in energy levels fran absorption of alpha particles on a 
charged silica diode. The pulses produced fran the interaction 
between the alpha and the diode are anplified and the signals are 
collected on a rrulti-channel analyzer. By counting for a :r;:eriod of 
tirre, :r;:eaks are accurrulated that represent s:r;:ecif ic alpha energies 
indicating the presence of s:r;:ecific alpha emitting radionuclides. 

4. Resp::,nsibilities 

4.1 The lab:Jratory technician or analyst shall: 

o Perform the rrethcd in accordance with this SOP No. CA-GLR-R470 or 
as directed by the lab:Jratory section supervisor, 

o Resolve nonconfonrances in rret.hcds and data, first individually, 
then, if necessary, with the help of the lab:Jratory section 
supervisor or other technical resource, and 

o Rei;::ort unresolved nonconfoITraI1Ces with a Nonc:onfonrance and 
Corrective Action Rei;::ort form in accordance with SOP No. HC-ROC
G002. 

4.2 The lab:Jratory section supervisor shall: 

o Assist the lab:Jratory technician or analyst in resolving 
nonconfonrances, and 
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o Review and approve the data, rrethcdolcgy, and final reports for all 
analyses, tests, and procedures which are :performed in his or her 
laroratocy section. 

4. 3 The QA/c;f:. coordinator shall rronitor adherence to this SOP and 
confo:rmance to the c;f:. criteria of the cited rrethcd. 

4 . 4 The laroratocy manager shall ensu...~ that the necessary resources are 
available to accurately and successfully adhere to SOP No. CA-GI.R
R470. 

5. Interferences, Coments, and Helpful Hints 

5.1 Interferences 

5.1.1 None kru::Mn 

5.2 Coments 

5.3 Helpful Hints 

6. Sarrpling, Sarrple Preservation, and Holding Tirres 

6 .1 Sampling Procedure 

The sarrpling procedure should conform to Olapter Three of EPA SW-846. 
All sarrples should l:e collected according to these guidelines. The 
sarrples are to l:e collected in plastic containers which have teen 
cleaned according to EPA specifications. All sarrpling inf o:rmation 
sh:,uld l:e included an a chain-of-custcdy (O::X:) record which should 
include all sanpling dates and tirres, sanpling requirerrents, 
tenperature and atrrospheric conditions, location, and the initials of 
individuals involved in the sarrpling and/ or handling of the sarrples. 

The sarrples should l:e collected in a rranner which -will provide the 
rrost representative sarrple. Drinking water sarrples should l:::e 
collected fron the free fla,.,ing source and sh:,uld l:::e large enough to 
provide adequate sarrple to achieve the detection limits required 
under the safe drinking water regulations. Note: 500 mL is required. 

If the material, such as NJRM scale, contains significant 
radioactivity (level 3 or higher, see CA-HFM-001, "Standard Operating 
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Procedure for Radioactive Sample Control and Screening"), the sample 
size should not exceed 40 g in order to reduce exposure to personnel 
who handle the materials and to carply with ror regulations. 

6.2 Sample Preservation 

Aqueous samples shciuld l:e prese:rved at the time of sampling by 
acidification with dilute nitric acid to a pH of <2. If it is not 
possible to preserve samples in the field, the samples should be 
preserved at the laroratory within 5 days of sampling. The samples 
should then l:::e allONed to set for 16 hours prior to analysis in order 
to dissolve any precipitate. Solid and soil samples are not 
prese:rved in the f i eld or laroratory. 

6.3 Holding Times 

Samples, if properly preserved, can l:e stored for up to five half
lives or s ix rronths, whichever occurs first. 

7. Safety 

7.1 General Safety Procedures 

o Be lmo,..,ledgeable of the MSDS infonration for each chemical which 
is used in the procedure. 

o Corply with the inst:rurrent manufacturer's and chemical supplier's 
safety precautions. 

o Corply with all applicable safety regulations and safety SOPs. 

o Sarrple analysis functions shall l:::e performed in the appropriate 
environrrent, such as canopies or furre h:::cds. 

o Gloves, protective clothing, face shields, and protective eyewear 
should be t,.,,0rn by all analysts and technicians while they are in 
the laroratory. The staff shall always rerrove gloves and other 
protective clothing prior to leaving the laroratory and dispose or 
store them properly. 

o All analysts and technicians shall wash all areas of their hands 
and ann.s which may have been exposed to contaminated materials 
pri or to leaving the lab. 
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7.2 Sample Screening Procedure 

Refer to SOP No. CA-HFM-001, "Standard Operating Procedure for 
Radioactive Sample Control and Screening." 

8. Quality Control 

See the quality control section for the specific isotope of interest. 

9. Apparatus and Materials 

9.1 Instrurrent type 

9.1.1 N/A 

9.2 I.a1:oratory Materials 

9.2.1 Filtering Apparatus 

9.2.2 Vacuum Purrp 

9.2.3 Filters, 0.1 µm and 0.2µm 

9.2.4 Plastic centrifuge tubes (C-tubes) 

9 . 2 . 5 General lal::oratory equiprent 

10. Reagents and Standards 

10.1 Reagents 

10.1.1 Reagent Water: 

10 . 1. 2 3N HCl : 

Refer to SOP N:J. CA-GI.R-Rl20, "Standard 
cperating Procedure for Reagent Water 
Examination for Analysis of Environrrental 
Sarrples." 

500 mL concentrated HCl to 1500 mL DI 
water 

20 mL concentrated Hz8o4 to 240 mL DI 
water 



TITLE Standard Op:rating Procedure for MJunting of Alpha 8I_::ectroscopy Salll)les 

SOP NO . REVISION NO . EFFECTIVE DATE 

6/16/98 

PAGE 

CA-GLR-R4 70 0 6 of 11 

10 .1. 4 SUbstrate Soln: To 500 mL DI water add 2 mL Nd, 40 mL 
concentrated HCl and 16 mL concentrated 
hydrofluoric acid (HF) . Dilute to 1 liter 
with DI water. 

10.1.5 10% Ascorbic Acid 10 g ascorbic acid to 100 mL DI water 

10 .1. 6 Necdymium C'arrier Metals grade necdymium standard or 
eqi.livalent. 

10.1.7 Titanous Chloride Reagent grade titanous chloride solution, 
20%. 

10.1.8 Hydrofluoric Acid Concentrated reagent grade HF 

10. 2 Standards 

Ref er to SOP No. CA-GI.R-RllO, 11 Standard Op:rating Procedure 
Radioactive Standards and Preparation." 

11. Analytical Procedure 

11.1 Instrurrent Calibration and Cperation 

N/A 

11.2 Sanple Preparation 

Refer to SOP No. CA-GLR-R160, "Standard Cperating Procedure for 
Preparation of Environrrental Sanples for Radiochemical 
Cetenninations • II 

11.3 Sarrple Analysis 

11 . 3 .1 Utilizing the final elution fran procedure CA-GI.R-R405 or any 
other applicable separation: 

11.3.1.1 

11.3 . 1.2 

.Add 1 mL 3N HzS:,4 and 3 -4 mL c-oncentrated HCl and take 
to furres on rredium hotplate. 

Add 7-10 mL of 3N HCl to each l:eaker. Place on h:lt 
plate for a few seconds to dissolve sarrple. 
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Latel clean c-tube with sarrple lab ID. 

Rinse l:eaker solution into respective C-tul::e with 3N 
HCl. Final volume should l:e less than 15 mL. 

Add 5 drops of 10% ascorbic acid to each C-tube. 

Add 1-5 mL of necdyrnium solution to each C-tube. 

For isotopic uranium analysis only, add 3 drops of 
titanous chloride to each C-tul::e. 

Add 2 mL concentrated hydrofluoric acid (HF) to each 
C-tube. 

Swirl and let stand for 30 minutes. 

11.3.1.10 Latel a petri dish and rretal disk with lab sarrple ID. 

11.3.1.11 Rinse filter area wi:.h DI water. 

11.3.1.12 Place clean filter on stem of filtering aPP3Ycttus and 
place funnel on top. (For arrericium use 0.1 µm filter, 
for all other alpha analyses use 0. 2 µm filter.) 

11.3.1.13 Wash each funnel/filter with DI water and check for 
leaks (for arrericium analysis only, wash funnel/filter 
with alcohol and check for leaks). 

11. 3 .1.14 .Add approxirrately 20 mL substrate solution to each 
funnel/filter. 

11.3.1.15 Load sanple onto respective funnel/filter and rinse c
tul::e with DI and add to funnel/filter. 

11. 3 .1.16 Rinse each funnel with DI after san,ple has gone 
through. 

11.3.1.17 Rerrove funnel. Rerrove filter and place on respective 
disk and then into petri dish. Set under a heat larrp 
for 5-10 minutes. 

11.3.1.18 Desiccate for 10 minutes. 

11.3.1.19 Place in co.mting rcx::m to l:e counted. 
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12. Data Generation and calculations 

12 .1 See data generation and calculation section for analyte of 
interest. 

13 . Data Reporting 

13 . 1 Raw Data Reporting 

13 .1.1 All raw data must :be entered as it is acquired in the 
designated round lcgl:::o:Jk. This includes test rrethcd, analyte 
:being determined, rreasurerrent pararreters, dilution factors, 
analyst's initials, and date of test. All information and 
data which is pertinent to the test should :be recorded to 
facilitate data validation. Arry unusual conditions or 
information on the appearance of the samples, or any other 
factors which may influence the results should also be noted. 

13 . 1 .-2 Instrurre..T'J.t printouts and copies of spreadsheets or graphs 
should :be dated, initialed · by the analyst, and filed 
chronologically in a designated area. 

13 . 2 I.ABNET Data Entry Methcdology 

For questions concerning I.ABNET data entry requirerrents, refer to 
the I.ABNET User Manual or contact the latoratory section supervisor 
or QA/C:X:. coordinator. 

13.2.1 Method Reference 

The analyst must verify that the proper rrethcd reference is 
entered for each sarrple analyzed. If the rrethcx::l which was 
utilized varies fran the assigned I.ABNET default rrethcd, 
delete the incorrect test ccde for that sanple and then enter 
the rorrect test ccxie or change the designated rrethcd in the 
existing test cede. A rorrected log-in sheet will :be 
generated and placed in the rraster (job) folder. 

13.2.2 Methcd Detection Limits 

Report the detecticn limit for the sarrple based on the matrix. 
Client sp:cif ic detection limits should l:e reported whe.T'J. 
requested by the client. 
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13.2.3 Units 

Rep::>rt the data using the appropriate units based on the 
sample rratri.x. Use pCi/1, µg/1, or rrg/1 for aqueous samples 
and pCi/g, µg/g, or rrg/g for soil and solid samples. 

13 .2.4 Date Analyzed 

The analyst must enter the date of analysis for each batch of 
samples processed. Enter the date that the procedure was 
initiated. 

13.2.5 Significant Figures 

Record I.ABNET data to the proper numl:er of significant 
figures. The nurnter of significant figures rep::>rted must 
correlate with the rrethcd detection limit. Generally, no rrore 
than 3 significant figures should l::e used for results greater 
than 10, and no rrore than 2 significant figures for results 
less than 10. 

Statistical rounding must l::e employed in determining the final 
rep::>rted concentration. Refer to Standard Methcds, 18t.ri 
Edition, for further infonration on statistical rounding. 

13 . 2. 6 Q..iality Control Data 

Enter quality control data for all rrethcd blanks, sample 
duplicates, rratri.x spikes, and LCSs which ~e analyzed with 
the sarrple batch. 

13 . 3 case Narrative 

When required, a case narrative will l::e prepared and included with 
the rep::,rt. Fach report requiring a case narrative should include 
the data, validation infomation, copies of relevant fax or phone 
logs, and any docurrentation on corrective action that was taken. 

13 . 4 Job Files 

Collect all data sheets and printouts; place copies in the job 
file. The job file should then l::e transferred to the o;Jr:;r::. 
ccordinator, or designee, for validation and report generation. 
All a:x: infomation, leg-in info:ma.tion, leg sheets, spectral print 
ruts if applicable, and rep::>rt sheets should l::e placed in the 
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client file. For jobs requiring level 4 data validation packages, · 
include all standard info:rnation, calibration info:rnation, and a 
case narrative. 

14 . References 

15. Methcd Perfo:rnance 

16. Associated D::x::urrents and Fo:rms 

16 . 1 Check Off List for Alpha M:Junting Procedure 

1. 

2. 

3. 

4. 

5. 

ADD 1 ML 3!::! H2S04 AND 3 -4 ML CCNC. HCL AND TAKE ID FUMES ON 
MED. HOT PLATE 

ADD 7-10 ML OF 3!::! HCL ID EA.GI BEAKER. PIACE ON HOT PIATE FDR 
A FEW SEa::NDS JUST ID DISSOLVE SAMPLE. 

I.ABEL CLE'AN C-'IUBES WITH SAMPLE I.AB ID. 

RINSE BEAKER SJWTICN INro RESPECTIVE C-'IUBES WITH 3!::! HCL. 
FINAL VOI.lM SHCXJID BE LESS mAN 15 ML. 

ADD 5 DROPS OF 10% ASOJRBIC ACID ID EACH C-TIJBE. 

6. ADD 1 - 5 ML OF NEDDYMTIJv1 SOWTICN TO EACH C-1UBE. 

_ 7. FOR ISOIOPIC URANilM ANALYSIS 00...Y, ADD 3 DROPS OF TTrnN:xJS 
OillJRIDE TO EArn C-TIJBE. 

8. ADD 2 ML OF o:::NC. HYDROF1.llJRIC ACID {HF) ID EArn C-TUBE. 

9 . SWIRL AND I.Er srntID FOR 3 0 MINUI'ES. 

10. I.ABEL PETRI DISH AND DISK WITH I.AB SAMPLE ID. 

_ 11. RINSE FILTER AREA WITH DI HzO. 

12 . PI.ACE CLE'AN FILTER CN SI'EM AND PI.ACE FUNNEL CN IDP. (FOR - AMER.IcnJ.1 ANALYSIS USE O .1 µrn FILTER, FOR AIL ornER ALPHA 
ANALYSES, USE O . 2 µrn FILTER . ) 
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_13. WASH EAGI FUNNEL/FILTER WITH DI AND rnEO< FDR LEAKS (FDR 
.AMERICIUM ANALYSIS ONLY, WASH FUNNEL/FILTER WITH ALCDHOL AND 
rnECK FDR LEAK). 

_14 . .. ADD -20 ML SUBSI'RATE SOilJI'ION 'ID EA.GI FUNNEL/FILTER. 

_16. LOAD SAMPLE ONID RESPECTIVE FUNNEL/FILTER AND RINSE C-TIJBE 
WI'IB DI AND ADD 'ID RESPECTIVE FUNNEL/FILTER. 

16. RINSE EA.GI FUNNEL WITH DI AFTER SAMPLE HAS OONE THROlrn. 

1 7. REMJVE FUNNEL. PIACE EAGI FILTER ON RESPECTIVE DISK AND 'THEN' - INID PETRI DISH. SET UNDER HEAT I.AMP FDR 5-10 MINUTES. 

18. DESICCATE FDR 10 MINUTES. 

19 . PIACE IN CDUNI'JN3 RCCM 'ID CJUNI'. 
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1. Scope and Application 

This standard operating procedure (SOP) provides guidance for the cleaning 
and storage of radiochemist.I:y laboratory glassware. 

This SOP applies to the environmental testing laboratories in the 
Environmental Services Division of Core Laboratories, Inc. 

2. SLlillnfilY 

This SOP provides guidance on the cleaning and storage of radiochemist.I:y 
laboratory glassware. 

3. Definitions 

N/A 

4. Responsibilities 

4 .1 The laboratory technician or analyst shall: 

o Perform the method in accordance with this SOP No. CA-GLR-RlOS, or 
as directed by the laboratory section supervisor, 

o Resolve nonconforrnances in rrethods and data, first individually, 
then, if necessary, with the help of the laboratory section 
supervisor or other technical resource, and 

o Report unresolved nonconforrnances with a Nonconfo:anance and 
Corrective Action Report form in accordance with SOP No. HC- ROC
G002. 

4.2 The laboratory section supervisor shall: 

o Assist the laboratory technician or analyst in resolving 
nonconforrnances, and 

o Review and aH;>rove the data, rrethcxiology, and final retX)rts for all 
analyses, tests, and procedures which are perfonred in his or her 
laboratory section. 

4. 3 The QA/r:;f:. coordinator shall roonitor adherence to this 00P an:i 
confonnance to the r:;f:. criteria of the cited rrethcxi. 
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9. Glassware Cleaning Equipnent 

9.1 Wash basins with hot and cold nmning tap water. 

9.2 Drying racks. 

9.3 Scrub brushes. 

10. Reagents 

10.1 Reagent Water (ASIM Type II). 

10.2 10% Nitric Acid - Dilute 100 ml of concentrated nitric acid to 1 
liter with reagent water. 

10.3 Radiacwash (a carrnercially available product for cleaning 
radiochenistry glassware) or equivalent. 

11 . . Radiochenistry Glassware Cleaning Procedure 

11.1 Rinse glassware thoroughly with tap water imred.iately after use. 
Rerove all markings and any heavy organic residues. 

11.2 Soak glassware in a solution of 10% Radiacwash (or equivalent) for 
a min.irrn.un of 2 hours. Rinse with reagent water. 

11.3 Soak in a 10% nitric acid bath for approximately 5 mirrutes. 

11.4 Rinse glassware thoroughly with reagent water . 

11.5 Allow glassware to air dry on drying racks. 

11. 6 Segregate radiochenistry glassware fran all other laboratory 
glassware. 

11. 7 Segregate Bioassay, environmental, and level 3 glassware and 
soaktubs. 

tUI'E: FollCM all radiochemistry safety procedures as specified by 
the laboratory rranager and supervisor. 

i 
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12. Data Generation and calculations 

N/A 

13. Data Reporting 

N/A 

14. References 

EFFECTIVE DATE 

7/21/95 

PAGE 

Core Laboratories' Radiochemistry ()lality Assurance Manual 

15. Methcx:i Performance 

N/A 

16. Associated Documents and FoilTlS 

N/A 

5 of 5 
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4 . 4 The laboratory manager shall ensure that the necessary resources are 
available to accurately and successfully adhere to SOP No. CA-GLR
RlOS. 

5. Interferences, Ccmnents, and Helpful Hints 

NIA 

6. Sampling, Sample Preservation, and Holding Times 

NIA 

7. Safety 

7 . 1 General Safety Procedures 

o Be k:no.vledgeable of the MSDS infonnation for each chemical which 
is used in the procedure. 

o Carply with the inst.nment manufacturer's and chenical supplier's 
safety precautions. 

o Carply with all applicable safety regulations and safety SOPs. 

o Sarrple analysis functions shall be perfomed in the appropriate 
enviroJ1100?1t, such as canopies or :fuma hoods . 

o Gloves, protective clothing, face shields, and protective eyewear 
should be worn by all analysts and technicians while they are in 
the laboratory. The staff shall always raoove gloves and other 
protective clothing prior to leaving the laboratory and dispose or 
store than properly. 

o All analysts and technicians shall wash all areas of their han:is 
and anns which may have been exposed to contaminated materials 
prior to leaving the lab. 

8. Quality Control 

'!be effectiveness of the glassware cleaning procedures is m:mitored 
through the analysis of blanks. Blanks lillSt be processed with ea.ch batch 
of SaI!l)les or at the frequency specified in the awropriate technical 00P . 
The blank concentration nust be below the detection limit specified for 
the specifi c analyte. 





~ 

Reviewed by rGz:wv / ,;., ~· 
Date ~ · 0 ).- q { 

TI TLE Standard q;>erating Procedure for Radiological 5anl?le Preparation 

SOP NO . 

CA--GLR- Rl60 

REVISION NO. 

0 

EFFECTIVE DATE 

2/4/97 

IXXlJMENl' <XNI'OOL P.AGE 

Q.A/C:,:. Coordinator 

AWrovect By:--~--~-- Z(""_4_~ .......... :~_.c4'---.-#.....____.._· ___ _ 
LabQrc{to:cy ~ 
~~ 

Corporate ~ity Assurance Director 

PAGE 

1 of 15 

Date 2 - tP r ·-;77 7 
} 

9-/ 1 /qf Date ____ _ 

UNCONTROLLED 
DOCUMENT Controlled Copy Nlmtler: ____ ':'J_ ..... 1· _____________ _ 

I =•ion No. I a 
2/4/97 

Coptjright 1997 by care ~tories, Inc . 
All rights reserved. 



TITLE Standard ~rating Procedure for Radiological Sanl;>le Preparation 

SOP NO . 
PAGE 

CA-GLR-Rl60 

REVISION NO. 

0 
EFFECTIVE DATE 

2/4/97 2 of 15 

1. Scope and Application 

2. 

In order to be confident of any results of radiochemical analyses 
involving wet chemistry separations, it is essential that all 
interferences are eliminated prior to the separation and the isotopes of 
interest changed to a known ionic fonn. The sarrple can then be subjected 
to the procedures outlined for the separation and quantification of each 
specific isotope. The protocols outlined here describe a variety of sarrple 
preparations that can be utilized depeooing on the type of material and 
the analytical requiremmts. 

This SOP applies to the environmental testing laboratories in the 
Environmental Services Division of Core Laboratories, Inc. 

Sunmary 

A variety of sample preparation rrwathods are described in this procedure. 
The preparation procedure used is dependent on the type of SaITi)le and the 
isotopes of interest. In many cases the preparations are a~licable for 
several isotopes am a series of analyses can be performed fran one SaITi)le 
preparation. This is very useful in consolidation of lab time and also 
eliminates variability due to differences generated by rultiple 
preparations. Each sarrple matrix provides a different problem in 
preparation selection and each type is discussed here. 

2.1 Liquid Sarll)les 

2. 1. 1 See section 6 of this procedure for proper sarrpling, 
preservation and holding time protocols. 

2 . 1. 2 If the dissolved isotope content is required, the 5an1?le 
should be f 11 tered before the preservative is added. If 
J:X)Ssible, the filtration should be done at the time of 
collection. However, many times this is not possible in the 
field. In such cases, an wipreserved ~le should be 
filtered and acidified as soon as it is received. 

2. 1. 3 In cases where the suspeu:ied isotope content is required, the 
dissolved and the total isotope C'Olltent should be deteonined. 
'nl8 susperded content is then reported as the difference 
beb.ieen the total and the dissolved content . 'Ibere 1MY be 
instances where direct filtration am analysis of the 
susperned material is required. 5arll>les of unJcncwn origin, or 
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samples suspected of having high activity, should be screened 
by running a preliminary gross alpha-beta. If the sample 
contains a great deal of activity, the sample aliquot taken 
should be reduced accordingly to minimize contamination of the 
glassware. 

2. 1. 4 There are two ways to concentrate the isotopes in a water . 
sample. 'nle isotopes can be co-precipitated with a carrier 
such as lead, iron or bisnuth, or the sarnple can be evaporated 
to a reduced voltm1e and subjected to a digestion and/or a 
fusion to eliminate interferences. In sane cases, the sample 
is first precipitated with a carrier and the precipitate is 
subjected to a fusion. The particular method utilized will 
depend upon the type of interference in the sample and the 
isotopes of interest. 

2.2 Air Filters 

2. 2 .1 No:rnally the air filters recei ved for analysis are glass f .il:er 
filters. 'nle preparation involves a tm3- HC10

4
- HF digestion 

to solubilize the filter material and to destroy the organic 
material in the filter. This is followed by a tm3 -HF 
digestion and KF or NaF fusion to drive off the silicate 
material. 'Ihe residue is then subjected to a mild Na2S04 
fusion to destroy any residual organic material. The fusion 
cake is dissolved in dilute lCl. or H2S04 arrl the isotopes are 
re-precipitated with a carrier. An alternate method is 
utilized when Poloniurn-210 analysis is required. 

2.3 Solid 5arrt:>les 

2. 3. 1 Solid sarrples are ashed at 500 °c to rarove any organic 
material. 'Ibey are then prepared in a manner similar to the 
air filters. Foll<Ming an initial preparation (Apperxiix 
16.1), the soil is digested with Im3-0C104-HF to destroy 
organic material . 

2.3.2 The siliceous material is driven off by a Im3- HF digestion . 

2 . 4 Organic Matter: Fish, Food Sarrples 

'Ihe 9a111?les are first t¥:m:,genized carpletely. The organic material 
is then solubilized an::1 destroyed with consecutive digestions with 

T 
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dilute HN:>3 , fm3 -~02 • 

extracted with heptane. 

3. Definitions 

Any fatty material that ranains is 

3. 1 Sarrple Dissolution - Destruction of Sarll)le matrix via acid digest. It 
is very important to reduce the sample matrix to a f onn free of 
interfering rraterials and to destroy a.II'/ refractory carqx>nents prior 
to separation of the isoto~ via wet chanical rrethods . If the sample 
rratrix is left intact, the extraction am. separation techniques will 
not be effective, leading to poor recovery and erroneous data. 

3. 2 Acid Digest - The initial step for dissolution of soil am. other 
solid rratrices is to subject the rraterials to an acid digestion to 
destroy organic rraterials am. to solubilize the silicious rraterials. 
The general digest utilized is nitric acid {fil03 ) + Hydrofluoric acid 
(HF) + Perchloric acid (H:10

4
) when needed. 

3.3 Fusion --01 occasion, a sarrple will need further treatrrent. Once the 
organic rraterials are rerroved am. the solid matrix is dissolved, the 
sarrple is then subjected to a high tacperature fusion to reoove all 
silicates anct · to destroy refractory carp:JUilds. 'lb.is is done at low 
tenp!ratures in glass using solid sodium sulfate (Na2004 ) or at high 
tenperatures in platinum using solid sodium sulfate (Na2004 ) + sodium 
fluoride (Na2F4), 

4 . Responsibilities 

4 .1 The laooratory technician or analyst shall: 

o Perfonn the method in accordance with this SOP No. CA~-Rl60, 
or as directed by the laboratory section supervisor, 

o ResolV'8 nonconfonnances in metlms am. data, first in:iividually, 
then, if necessary, with the help of the laboratory section 
supervisor or other technical resource, ard 

o Report wu:esolved norx:onfcmna.oces with a Nonconfonnance ard 
CorrectiV'8 Act.ion Report faon in accordance with SOP No. B:-RIX:
G002. 

4.2 'nl8 laooratory section supervisor shall: 
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o Assist the laboratory technician or analyst in resolving 
nonconformances, and 

o Review and approve the data, methodology, and final reports for all 
analyses, tests, and procedures which are J;EI"formed in his or her 
laboratory section. 

4 . 3 The r;JA/r;J::. coordinator shall rooni tor adherence to this SOP and 
conformance to the OC, criteria of the cited method. 

4 • 4 The laboratory !Ti:Ulager shall ensure that the necessary resources are 
available to accurately and successfully adhere to SOP No. CA-GLR
R160. 

5. Interferences, CamEnts, and Helpful Hints 

5. 1 Interferences 

5 . 1. 1 In wet chemical separations, it is irrq;)erati ve to raoove and/ or 
destroy any matrix interforence prior to J;EI"fonning the 
separations. In rrost instances it is necessary to treat the 
material in a manner that will allow carplete dissolution of 
the material prior to proceeding to wet chemistry separations. 

5 .1. 2 Water sanples may have organic or insoluble residue that will 
interfere with the analysis. In such cases the water Sant)le 
should be evaporated to dryness and the residue subjected to 
dissolution techniques to destroy the interfering matrix. cn:e 
the material has been destroyed the residue can be dissolved 
and the analysis CCJ!l)lete. 

5 .1. 3 High 'Im { total dissolved solids) water safl'l)les and brines 
represent significant interference. 'Iba best~ to these 
sartt>les is to dilute the brine and attaTpt to precipitate the 
miclides of interest via carrier materials such as lead 
sulfate precipitation of radium 226-228. 

5. 1. 4 Sarrple materials containing high concentrations of calcium 
cannot be subjected to sulfate digestion or fusions due to the 
fOJ:Jnation of insoluble calcium sulfate. 'Iba best~ to 
these type of 5a1t1?les is to destroy the organic carp:ment by 
heat in a ruffle furnace and destroy the residue with a 
nitric- perchloric digestion. ('lb.is canoot be done if lead 210-
and polonium-210 are required) . 
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5 .1. 5 The formations of perchlorates are a very significant problen 
- VERY EXPLOSIVE IF ALJ..J:MED TO DRY- Sanples containing high 
concentrations of organic materials should be handled with 
care. The organic material should be destroyed by heat 
(nruffle) if possible prior to acid digestion. If there is a 
possibility of other hazardous carp:ments such as PCB's where 
the materials cannot be nuffled, the am:mnts of material . 
prepared should be reduced and digested with nitric and 
hydrogen peroxide to :reoove the majority of the organic prior 
to adding perchloric acid. IN ANY CASE WHERE PER:HLORATE.S 
ca.JID POSSIBLY FORM 'IHE MATERIALS SlOJID NEVER BE ALI.avED TO 
DRY. 

5. 1. 6 Solutions or materials that contain organic canponents rut do 
not contain large am:mnts of calcium can be subjected to a 
nitric - perchloric digest followed by the addition of 
sulfuric (H

2
S()

4
) acid and sodium sulfate (Na.

2
5()4 ) and heated to 

the point a low tanperature fusion rrel t is fanned and the 
sulfuric fumes are driven off. This destroys all organic 
canponents and provides a sulfate cake that is readily soluble 
in water. The sc3II1?le can be dissolved and the analysis can 
precede without interfering carpourx:js present. 

5 . 2 Carments 

5.3 Helpful Hints 

6 • 5artl>ling, Sartt:>le Preservation, and Holding Times 

6 .1 5ar11?lirg Procedure 

'Ibe sanplirg procedure soo.ild confom to Chapter '1'lree of EPA 5'W-846 . 
All saut>les stx:w.d be collected according to these guidelines . '!be 
sarJt)les are to be collected in plastic c:onta.iners which have been 
.cleaned accarding to EPA specifications. All saq>l~ infOIInation 
shew.ct be included on a chain-of-custody (ax:) record which s!YJuld 
include all ~lirg dates am times, saq>~ requirEments, 
tatp:n:ature and at:m::>spheric corrlitions, location, and the initials of 
individuals involved in the ~ling arrl/or han:ll~ of the sanples. 

'nl9 5arT1?les stx:w.d be collected in a manner which will provide the 
roost 1ep1.es~tative Sc:ITl)le. Dri.nkin;J water saq:,les stx:w.d be 
collected fran the free f lowirg sa.irce and shcw.d be large enough to 
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provide adequate sample to achieve the detection limits required 
under the safe drinking water regulations. Note: 500 rnL is required. 

If the material, such as OORM scale, contains sign.if icant 
radioactivity (level 3 or higher, see CA-HPM-001,"Standard ~ating 
Procedure for Radioactive Sample Control and Screening"), the sample 
size should not exceed 40 gin order to reduce exposure to personnel 
who handle the ma.terials aoo to cooply with 001' regulations. 

6.2 Sample Preservation 

Aqueous samples should be preserved at the t.irre of sampling by 
acidification with dilute nitric acid to a pH of <2. If it is not 
possible to preserve san;:>les in the field, the sarnples should be 
preserved at the laboratory within 5 days of sarnpling. The sarnples 
should then be all~ to set for 16 hours prior to analysis in order 
to dissolve any precipitate. Solid aoo soil samples are not 
preserved in the field or laboratory. 

6.3 Holding T.irres 

Samples, if properly preserved, can be stored for up to five half
lives or six m:mths, whichever occurs first. 

7. Safety 

7 .1 General Safety Procedures 

o Be knowledgeable of the r.s:s info:aration for each chanical which 
is used in the procedure. 

o Ccr11?ly with the insttument marrufacturer's an:1 chanical supplier's 
safety precautions. 

o Ccrl1?ly with all a;plicable safety regulations an:1 safety SOPs. 

o Sarrple anal~is fun:t..ions shall be perfonre:1 in the awz:opriate 
enviroment, such as canopies or fume hoods. 

o Gloves, protect.1 ve clothing, face shields, an:i protective eyewear 
s~d be~ by all analysts an:1 technicians while they are in 
the laboratory. '1'le staff shall always rem:,ve gloves arrl other 
protect.1 ve clothing prior to leaving the laboratory am dispose or 
store them properly. 
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o All analysts and technicians shall wash all areas of their harx:is 
and ams which may have been exposed to contaminated materials 
prior to leaving the lab. 

7.2 Sarrq;>le Screening Procedure 

Refer to SOP No. CA-HPM-001, "Standard ~ting Procedure for 
Radioactive SaniJle Control and Screening." 

8. o,.iality Control 

See the quality control section for the specific isotope of interest. 

9 . Apparatus and Materials 

9. 1 Instruments 

9 . 1. 1 E\.llne Heeds 

9 . 1. 2 Electronic Analytical Balance 

9.1.3 Top IDad.ing Electronic Balance 

9.1.4 Hot Plates 

10. Reagents and Stardards 

10 .1 Reagents 

Refer to 00P No. CA-GR-R120, "Standard Cp!ratiB.1 ProcedJ1rn for 
Reagent water Examination for Analysis of Enviromental Sarrples." 

10.2 Starmrds 

Refer to 00P No. CA-GR-RllO, "Starrdard ~ti.D;1 Procedure 
Radioactive Staooards and Preparation." 

11. Analytical Procedure 

11. 1 Instnmett. Calibration arxi ~tion 

Refer to the cal.1.bratioo p:t:cx:.s:111T'A for the count.in} i..nstl:\nent 
a,wx:upr iate to the isotope of interest. 
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11. 2 Sample Preparation Techniques 

1 l. 2. 1 Separation of Nuclides in Liquid Samples by PbSO 4 
Precipitation 

This procedure can be utilized to concentrate lead-210, 
thorium-230, radium-226 and radium-228 in water s~les. This 
procedure can also be used to isolate these isotopes in air 
filter, soil, sediment, and organic samples following a 
digestion. 

11.2.1.1 In the case of a liquid sample, measure an appropriate 
_ aliquot and pour into a large glass beaker ( 1 to 2 
liters). 

Note: If the sample is high in chloride, dilute with DI 
water at least 2 volurres. If thorium- 230 is 
required, add thcrium-228 or thorium-229 tracer 
here. 

11. 2 .1. 2 Voluire the sample to 700 ml and add appropriate spikes to 
quality control samples. 

11.2.1.3 .Ad:i 40 gn JSSO, per liter of sample. 

11.2. 1.4 Ad:i 10 ml of concentrated 1½S04 per liter of saII'{)le. 

11.2.1.5 Heat to a boil. 

11, 2 .1. 6 SlCMly drip 20 ml of O .1 N PrNJ3 into ~le while 
stirring ( for radium analysis, Pb-Ba carrier may be 
sutstituted) . 

11.2. l. 7 Cool for 1 to 2 hours. 

11.2.1.8 carefully pour off the supernatant Wltil ~ximately 30 
ml of the supernatant and the precipitate remain. 

11. 2 .1. 9 Transfer the raraining supernatant and the precipitate 
using ~oo, wash to a centrifuge tube and spin 20 minutes 
at 2000 :rpn. 

11.2.1.10 Disca.rd the supernatant and save the precipitate 
~ the radionuclides and treat as specified in 
the meth::xi for the isotope of interest . 
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Soil/Sediment/Vegetation Physical Prepantion 

1.0 If required, remove aliquots of samples for percent moisture, tritium, technetium 99, and polonium 21 O 
analysis. 

2.0 If tritium analysis by cryogenic distillation is requested, aliquot sample for perfoming percent moisture 
analysis then send remaining sample for distillation. Upon completion of the cyogcnic distillation 
procedure, the sample shall be returned to be prepared for other analyses. 

3 .0 Place the entire sample, or remainder of samples that were aliquotted, into a clean aluminum tray 
labeled with the sample number. 

4.0 Place the sample in a drying oven (or apparatus designed to obtain the same result) set at I I0°C +/-
50C until dry. A dry sample will be either free flowing or in clumps which break apart or pulverize 
easily with no tendency for particles to stick together. 

5.0 Remove dried samples from the oven and allow to cool. 
6.0 Brake up large sample particles and rocks with a chipmunk jaw crusher or equivalent to obtain 

particles not greater than approximately one centimeter. 
7.0 Verify that the air borne particulate safety devices are in place and working properly. Also ensure that 

any safety devices for the plate grinder are in place. 
8.0 Tum on the plate grinder (or equivalent) and slowly add dried sample to the grinder hopper. (If using a 

closed container grinding machine follow manufacturer instructions) 
9.0 When the entire sample has been ground, tum off the grinder then transfer the sample from the catch 

pan to an appropriate labeled container and store for further analysis. 

To Clean the Pulverize: (fo be performed between every sample). 

1.0 Thoroughly remove all loose material from ~ible surfaces from the grinder using a soft brusb and 
a HEPA vacuum cleaner. 

2.0 Clean grinder plate surfaces with a wire brush and remove residue with a HEPA vacuum cleaner. 
3.0 Use compressed air jet to further dislodge any remaining sample material from crevices of grinding 

equipment 
4.0 Run ¼ to ½ cup of clean sand through grinder. 
5.0 Remove sand from sample receptacle and place in waste bin. Repeat steps 3.0 and 4.0. 
6.0 Remove sand from sample receptacle and place in waste bin. Repeat steps l.O through 3.0. 
7.0 Pulverize is now ready for next sample. 

(fflw CORE LABORATORIES 



Physical Preparation of Animal Skim: 

Skin samples should be dried as in the soil preparation. After pelt or skin is completely dried cut into small 
pieces of approximately one inch square using scissors or a standard paper cutter. Mix the sample 
completely. Most animal skins can now be either a) mixed with the tissue sample and further homogenized 
to obtain hamburger like substance with uniform am!)unts of the skin mixed in. This can then be digested 
via the method in the preparation procedure, or an aliquot of the sample can be dry ashed (muffled) as in 
the soil fraction of this procedure and then digested as you would a soil. Orb) sample aliquots taken of the 
pelt directly can be digested after muffling via the soil procedure. 

Physical Preparation of Unique Animal and Other Difficult Solid Materials: 

This fraction pertains to things such as difficult large bones, or debris samples that are difficult to 
homogenize and prepare for digestion. 

t. Obtain a cryogenic container you can use to prep the sample in that can take both the extreme cold of 
liquid nitrogen and a fast swing to wann tcmpcraturcs. Place the sample in the bottom of the 
container. 

2. Carefully wann the sample above room temperature with a common hair dryer or lab hot air blower. 
3. With extreme caution (and wearing all appropriate safety gear!) pour liquid nitrogen on the wann 

sample. This will cause excessive stress in the sample and the sample may crackle, mildly explode or 
crumble. Allow the sample to warm up until no liquid fonns of the liquid nitrogen remains in the 
sample container. 

4. Repeat steps 2 and 3 several times until the sample becomes brittle enough to crush. (After three or 
four applications sample should be done. Crush the sample with the grinding and crushing equipment 
after treatments if necessary.) 

5. If sample is sample is only fractional of the whole sample mix thoroughly with ground sample to 
/~·- , homogenize prior to aliquoting. 
! 
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11.2.2 Soil, Sediment, Vegetation and Air Filter Preparation 

11. 2. 2. 1 Weigh out an appropriati aliquot of ~ solid 
material an:i muffle at 500 C overnight or at 750 C for 2 
hours. If lead 210, polonium 210, technetium 99 or cesium 
137 are required, do not llllffle sarrple and continue with 
step 11.2.2.3. For filter sarrples, weigh out an 
appropriate aliquot of filter into a teflon beaker, do 
not muffle, continue with step 11.2.2.4. 

11. 2. 2. 2 Weigh out an appropriate aliquot of rruf fled solid 
material into a teflon beaker. If lead 210, polonium 210 
or cesium 137 are required, weigh out an aliquot of non
muffled sanple into a teflon beaker. (The aliquot used 
should be adequate to achieve required detection limits. ) 
Technetium 99 should not be prepared by this metha:i. 

11. 2. 2. 3 Spike r;i:. sarrples and trace sanples that require tracer. 

11. 2. 2 . 4 Jld:i 5 ml HNJ
3 

and 5 ml HCl and cook to low volume. 

11.2.2.5 Jld:i 10 ml of concentrated HNJ
3 

and 70 ml of concentrated 
HF. 

11. 2. 2. 6 Using a hotplate, slowly cook down sarfille to 
awroxirnately 5 ml. 

11.2.2. 7 Jld:i 10 ml of concentrated l-Cl an:i 10 ml of concentrated 
HNJ3 to beaker• 

11.2 . 2 . 8 Cook down to awroximately 5 ml. 

11.2.2.9 Transfer sanple to a glass beaker us~ coucentrated 
l-003• 

11.2.2.10 Br~ saq>le volume up to 20 ml us~ COOC"eJ1trated 
l-003 , aa1 10 ml of concentrated !-Cl. 

11.2 . 2.11 If sarrple is clear with oo solids present, 'FJ to step 
11.2.2.12, otherwise, if solids are present, aa1 2 ml 
to 5 ml of !-Clo, an::1 2 ml of coucentrated HF. 

11. 2 . 2 . 12 Cook saq,le to dryness ( until all tunes are gone) , 00 
tul' BAKE CRY! 
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11. 2. 2 .13 Cool, place back on heat, and check for f~. If 
fumes a.re present, repeat step 11.2.2.12, otherwise 
slowly add 10 ml concentrated 1£1 or l-003 • IT IS 
NECESSARY '!HAT ALL 1£104 BE FUMED OFF PRIOR TO 'niE 
ADDITIOO OF '!HE I-Cl OR l-003 • 

11. 2 . 2. 14 If saqile is for Illll tiple aliquots, dilute to 
necessary volume with DI water and transfer to plastic 
container. Otherwise, cover with seran wrap and place 
in designated carpletion location. 

11.2.3 Qrganic Matter: Fish, Coal, Food Sarrples 

11. 2. 3 .1 The sarrq;,les should be groun:i in a food mixer to obtain a 
harogenous matrix. 

11. 2. 3. 2 Weigh out 10 to 200 grams or roore of material depen:iing 
upon the detection limits required. 

11. 2. 3. 3 Transfer the sar11;>le to a glass beaker arxi ad:l 
~xi.nately 100 ml of concentrated l-003 • 

11. 2. 3. 4 hi:i a few mls of H.p
2 

and mix. Many matrices will foam. 
hi:i n-octonal to keep the foaming down. 

11.2.3.5 Gradually heat and increase the l-003 concentration, 
occasionally ad:ling a few droFS of ~02 • 

11.2.3.6 Heat the solution slowly, but do not allow it to darken 
or char. 

11.2.3 . 7 When all the organic matter is solubilized (ad:i.ition of 
~02 oo longer produces a brown srooke) , an::1 the solutioo 
becaoes clear, reduce the volume to 50 ml. 

Note: If ~le has fatty organics or calcian, extrect 
for 2 mi.rn.ltes in heptane. Discard heptane waste in 
appx:opriate waste vessel. 

11.2.3.8 Dilute 5cml>le with DI water to workable voll.me . ~e 
is oow ready to aliquot an::t analyze according to the 
procedure for the isotope of interest. 
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11.2.4 Polonium 210 Sa.nt>le Preparation By Electroplating 

11. 2. 4 .1 Aliquot 200 ml of preserved sanq:,le into a 250 ml plastic 
bottle. 

11. 2 . 4. 2 Add concentrated amoonium hydroxide until pH is > 8. 

11.2.4.3 Using concentrated !Cl, readjust the sanple pH to s 2. 

11.2.4.4 Add 200 nq of ascorbic acid . 

11. 2. 4. 5 Spike and trace sarrple appropriately. 

11.2.4.6 Take Ni disk etched with sanq:,le ID arrl wash with acetone. 

11.2.4.7 Place disk into Sartl)le arrl place on shaker. 

11.2 . 4.8 I.et Sartl)le plate for 5 - 7 hours. ~le is now ready 
for counting. 

12. Data Generation an:i calculations 

12. 1 See data generation an:i calculation section for analyte of 
interest. 

13. Data Reporting 

13. 1 Raw Data Reporting 

13 .1.1 All nM data 111.lSt be entered as it is acquired in the 
designated bc:Junj logbook. 'Ibis includes test method, analyte 
being detez:mined, measuranent parameters, dilution factors, 
analyst's initials, am date of test. All infOI.mation am 
data which is pertinent to the test should be recm:ded to 
facilitate data validation. Arrf unusual conditions or 
infcmnation on the ~ of the sanples, or art'/ other 
factors which may influence the results should also be noted . 

13 .1. 2 Instrunent printouts an:1 ~ies of spreadsheets or graphs 
should be dated, initialed by the analyst, arxi filed 
chronologically in a designated area. 

13 .2 Ln-5~ Data Entzy MetbxiolOCJ'f 
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For questions concerning LIMS/I.ABNET data entry requ.iranents, refer 
to the LIMS User Manual, the I.ABNET users manual, or contact the 
laboratory section supe.rvisor or QA/<;,::, coordinator. 

13.2.1 Methcxi Reference 

'Ihe analyst rm.LSt verify that the proper methcxi .reference is _ 
entered for ea.ch sarrple analyzed. If the methcxi which was 
utilized varies fran the assigned LIM3 default method, delete 
the incorrect test code for that sarrple arrl then enter the 
correct test code or change the designated method in the 
existing test code. A corrected log-in sheet will be 
generated arrl placed in the master ( job ) folder. 

13.2.2 Method Detection Limits 

Rep::,rt the detection limit for the sarrple based on the :natrix. 
Client specific detection limits should be reported when 
requested by the client. 

13.2.3 Units 

Rep::,rt the data using the appropriate uni ts based on the 
sarrple matrix. Use p:.i/ 1, µg/ 1, or m;;/ 1 for aqueous Sar11?les 
am p::i / g, µg/ g, or rrg/ g for soil arrl solid ~les. 

13.2.4 Date Analyzed 

'Ille analyst IrllSt enter the date of analysis for each batch of 
5aI11?les pz:ocessed. Enter the date that the procedure was 
initiated. 

13.2.5 Significant Figures 

Record LIMSII.MH:r data to the proper mvrrer of significant 
figures. 'lhe mmmr of significant figures reported DJJSt 
car.relate with the metb:x1 detection limit. Generally, oo m::>re 
than 3 significant figures should be used for results greater 
than 10, arx1 oo lll)re than 2 significant figures for results 
less than 10. 

Statistical roum.1ng l1llSt be ~loyed in detmmining the final 
reported concentration. Refer to Staniard Metoods, 18th 
Edition, for further infai::mation on statistical roum.1ng. 
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13. 2 • 6 <:uali ty Control Data 

Enter quality control data for all methcxi blanks, sarrple 
duplicates, matrix spikes, and ICSs which were analyzed with 
the sanple batch. 

13. 3 case Narrative 

When required, a case narrative will be prepared and included with 
the report. Each report .requiring a case narrative should include 
the data, validation infonnation, copies of relevant fax or phone 
logs, and any documantation on corrective action that was taken . 

13.4 Job Files 

Collect all data sheets and printouts; place copies in the job 
file. '111e job file shculd then. be transferred. to the O,A/(1:. 
coordinator, or designee, for validation arx1 report generation. 
All CCX: infonnation, log-in infoDMtion, log sheets, spectral print 
outs if applicable, arxi report sheets should be placed in the 
client file. For jabs .requiring level 4 data validation packages, 
include all stan:iard infonnation, calibration infonnation, and a 
case narrative. 

14. References 

15 . Method Perf ormmce 

16 . Asscx::iaterl D::x:1m1ents arxi FOJ:ms 

16 . 1 ~le preparation - Diying, splitting and gr~ 

16 . 1 . 1 'n1e Satl)les are logged 1n via either the LD5 or IABNE'I' data 
managanent systan and each assigned a saq,le rutt>er. 

16 . 1.2 'lll8 materials are the</ placed 1n al\Dirun pans, ru.mt)ered an::1 
list.Erl according to job rn mbu". 

16 • 1 . 3 'lll8 saq,les are dried at 80 Deg C. 
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16.1.4 The dried materials are then crushed an::i split on a sarrt)le 
splitter. The retains are put in a labeled plastic bag. 

( 

16. 1. 5 The split sarrple is then growxi to 60 mesh in a plate 
pi! verizer am placed in a labeled sarrple container ( envelope 
or plastic jar). · 

16.1.6 The pulverized material is then ready for sarrple preparation 
described in the chenical procedure in this method. 
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1. Scope and Application 

The following procedure is based on the Tritium In Drinking 
Water Method 906.0 described in the E.P.A . publication 600-4-80-
032. This method measures Tritium in the form of the 
monotritiated or ditritiated water(HTO and T2o respectively) by 
liquid scintillation counting. This provides a test for use in 
monitoring tritium levels in drinking water and environmental 
water samples. The method is capable of detecting tritium in 
water at a concentration of 1000 pCi/ 1 or 5% of the national 
Interim Primary Drinking Water Regulations(NIPDWR) limit of 
20,000 pCi/1 

The method involves the distillation o·f the water sample in the 
presence of sodium hydroxide and potassium permanganate followed 
by liquid scintillation counting. 

1.1 Specific Method Utilized 

The method is based on the Tr i tium In Drinking Water Method 
906.0 described in the E.P.A. publication 600-4-80-032. 

1.2 Specific Analyte(s) Being Determined 

The method is a qualitative determination for Tritium 
(Hydrogen-3) in water in the form of either monotritiated or 
ditritiated water(HTO and T2o respectively). 

1.3 Required Reporting Limits 

The EPA drinking water standard for maximum tritium activity 
is 20,000 pCi/1 .The EPA further states that the method must 
be able to detect 1,000 pCi/1 tritium activity. 

1.4 Acceptable Range of Results 

The method is sensitive to at least 500 pCi/1 of Tritium in 
water. With Core Laboratories Packard 2260 XL Low Background 
Liquid Scinti llation Counter sensitivities of less than 500 
pCi/ 1 may be reached with longer counting times and varying 
sample volumes. Please see Section 1. 5 for details on lower 
sensitivities. 

1 . 5 Regulatory Limits for the Analytical Results 

The detection limi t (sensitivity) is mandated fo r d r inking 
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water. The NIPDWR defined the detection limit as a 
concentration that can be counted with a precision of+/- 100% 
at 1.96 sigma or at 95% confidence level. For drinking water 
compliance to part 141.15 (a) of the NIPDWR, the detection 
limit is 1,000 pCi Tritium/1 • The detection limit is 
calculated in the following manner: 

LLD = 4.66 ( Cs.!TI-..:..2 ___ _ 
( 2. 22 dpm/pCi) (E) (T) (V) 

Where LLD= Lower limit Of Detection in pCi/1 
CB= Background Count Rate 
E = Instrument Counting Efficiency For Tritium 
T = Counting time In Minutes 
V = Sample Size In Liters 
2.22 dpm/pCi=Conversion for dpm from pCi 

A representative sensitivity for tritium determinations may be 
calculated using equation 1 and the following conditions: 

CB= 5 cpm 
E = .40 cpm/dpm (40% efficient) 
T = 30 minutes 
V = . 01 Liters 
2.22 dpm/pCi=Conversion for dpm from pCi 

LLD = 4.66 (5cpm*30 min)..:..2 ________ _ 
( 2.22 dpm/pCi) (.40 cpm/dpm) (30min) (.011) 

LLD = 214 pCi/1 

2. Summary of Method 

100 milliliters of the water sample is treated with o. 5 g of 
sodium hydroxide and 0.1 g potassium permanganate and distilled. 
The distillate fraction from 11 to 60 ml is collected for liquid 
scintillation analysis. 10 ml of Pico-fluor LLT liquid 
scintillator is dispensed into 20 ml low background borosilicate 
glass liquid scintillation vial. 10 ml of the sample distilled 
is mixed with liquid scintillator in the vial. The vial is then 
counted in the liquid scintillation counter. 

3. Definitions 

Liquid Scintillation: The process by which alpha, beta, or 
gamma radionculides · a r e measured by the inter action of the 
emitted radiation and fluors contained in a cocktail that the 
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sample is dissolved in. The radiation interacts with the fluor 
causing a photon of light to be produced. Thsi photon of light 
is detected by the counter and analyzed. The instrument 
measures the intensity of the light pulse to determine the 
energy of the radiation emission and counts the number of 
pulse to ascertain quantity 

Liquid Scintillator- The compound that the sampl'e is mixed in 
to effect the counting process. The liquid scintillator may 
contain toluene or naphthalene as a solvent and 2,5-
Diphenyloxazole(PPO) and 1,4-Bis(2-(5-phenyloxazolyl)J
benzene(POPOP) as the fluors. 

4. Responsibilities 

The laboratory technician performing this analysis is 
responsible for performing the method according to the 
protocols outlined in the method described here. The technician 
must maintain all records and identify any problems that were 
encountered that could cause erroneous data to be generated. The 
lab analyst is also responsible for maintaining documentation 
that the instrumentation was performing according to 
specifications during the time the measurements were taken and 
that the calibrations records are accurate and valid. In cases 
where the detection limits are not achieved or the QC values are 
not acceptable the technician should create a corrective action 
file and take the appropriate action if there is need for 
recalibration or reanalysis. If the corrective action requires 
attention for supervisory or management the appropriate staff 
should be informed by filing a corrective action form. 

5. Interferences, Comments, and Precautions 

5.1 Interferences 

5.1.1 High count rates could be observed due to excitation of 
the liquid scintillator upon exposure to ambient light 
during preparation. Therefore, it is mandatory that the 
prepared liquid scintillation samples be dark adapted 
for a minimum of one hour in the counter before 
initiation of the counting procedure. 

5. 1. 2 The use of other than low potassium borosilicate glass 
scintillation vials may cause an increase in count rate 
due to the presence of naturally occurring Potassium-40 
in the glass. Also, the liquid scintillators tend to 
diffuse through the walls of plastic scintillation vials 
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over time. This can cause a contamination problem in the 
lab and within the instrument itself. Therefore, use 
only low potassium borosilicate glass scintillation 
vials 

5.1.3 The use of water for blank preparations that is not low 
in tritium may cause an interference. This is due to the 
fact that most surface waters contain elevated levels of 
tritium. Therefore, only deep well sources of water 
should be used in this method. This water must ,also, be 
analyzed for tritium activity prior to use in sample 
analyses. 

5.1.3.1 Counting Efficiency Determination 

5. 1. 3. 1. 1 Liquid Scintillation Counting presents special 
problems with respect to counting efficiency 
determination. The main problem is that the 
instrument's counting efficiency may vary with 
each sample. This due to interactions between 
the sample and the liquid scintillator called 
quenching. Quenching results when various 
components in the sample cause a reduction in 
the counting efficiency. The counting efficiency 
of a sample for Hydrogen-3 may be determined by 
means of internal or external standardization. 
Internal standardization involves counting the 
sample once and then adding a known quantity of 
Hydrogen-3 solution. The sample is the recounted 
and the efficiency determined. External 
standardization involves first counting the 
sample for gross sample counts. Next the sample 
is irradiated with gamma photons from a Ba-133 
source contained in the instrument. The 
instrument measures the counts recorded during 
irradiation and compares the sample count rate 
with the expected count rate in the absence of 
quenching. The efficiency is determined in this 
manner. We use external standardization to 
determine counting efficiency. 

5.2 Comments: External Standardization is the only method used 
at Core Laboratories due to extremely high 
precision, much greater analytical throughput, 
and less waste disposal concerns. 
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5. 3 Precautions: Care should be taken when handling the tritium 
calibration solutions. Please use gloves and eye 
protection. Also, all pipet tips should be 
segregated for disposal as LLRW. Also, if you 
accidentally contaminate a pipet tip with 
sample ( sample + liquid scintillator ) , do not 
allow the contaminated pipet tip to come in 
contact with the standard. This could 
contaminate our standard. 

6. Sampling, Sample Preservation, and Holding Times 

6.1 Sampling Methodologies: The protocol for sampling should 
follow those outlined in SW846. All samples should be 
collected according to these guidelines. All sampling 
information should be included on a proper Chain-of-custody 
which should include all sampling dates and times, sampling 
requirements and initials of individuals involved in the 
sampling and/or handling the samples. 

6. 1. 1 Sampling Conditions: Samr ling conditions including the 
temperature and atmospheric conditions should be 
recorded on coc. 

6.1.2 Sampling Locations: The sampling location should be 
recorded on the coc and the sampling containers in a 
manner that will be recognizable and can be reproduced 
if required at a later date. 

6.1.3 Container Specifications: Samples shall be collected in 
amber glass containers with teflon lids. The sample 
container shall be filled such that zero headspace 
remains in the container. 

6.1.4 Special Sampling Procedures: The samples should be 
collected in a manner that will provide the most 
representative sample. In the case of a drinking water 
sample the sample should be collected from the free 
flowing source and should be large enough to provide 
adequate sample to achieve the detection limits required 
for sow. The minimum sample size for Tritium in Water 
should be a minimum of 250 ml. 

6. 2 Sample Preservation: The sample should be collected in a 
glass bottle as outlined in Sections 6. 1. 3 and 6. l. 4 . The 
samples shall be cooled to less than or equal to 4 degrees 
C. Do Not Acidifv Samples For TritiUll. Analysis . 
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6.3 Holding Times: Generally the sample can be stored, if 
properly refrigerated, up to six months. 

7. Safety and Heal th Considerations: In the case of drinking 
water samples the amount of activity present does not 
represent any exposure risk. The sample is basically drinking 
water. In cases of environmental samples or mixed waste 
samples there is always the potential for hazardous 
components(ie. PCB or Dioxin) to be present along with harmful 
radioactive components such as Plutonium. These samples should 
be handled as if they are hazardous until proven otherwise. 
Gloves, protective clothing, face shields and eyewear should 
be worn at all times in the laboratory. Sample analysis 
functions shall be carried out in the appropriate 
environment(e.g., fume hoods ). The staff shall always remove 
disposable gloves or other protective clothing prior leaving 
the laboratory area and dispose of in the proper containers. 
Staff shall wash all areas of hands and arms that may have 
been exposed to contaminated materials. Generally, the best 
approach to laboratory safety in a low level activity area is 
just practicing good personal hygiene. 

8. Quality Control Requirements 

8.1 Type of QC Checks 

The cross check program should include method blanks, 
instrument blanks, matrix spikes, duplicates, and LCS 
samples. The samples should be representative of the type 
of materials to be analyzed. The samples in the program 
should be representative of the type of materials to be 
analyzed. 

8.2 Frequency: 

The analytical group for tritium analysis should included 
QC at a frequency of 5% (1 per 13 samples). The 
laboratory's analytical sequence includes 1 method blank, 
1 LCS, 1 duplicate, and 1 matrix spike for each 13 
samples. The 5% frequency meets the requirements of EPA, 
SW846 and the CLP. 
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8.3 Evaluation Procedure: 

The initial evaluation of the data should be done by the 
bench chemist. If the values do not fall within the 
acceptance criteria listed below the analytical set should 
be reviewed and corrective action taken. The quality 
assurance information, including corrective actions, 
should be included with each report and should be 
reviewed and verified by the Facility Quality Assurance 
Officer. 

8.4 Acceptance/Rejection Criteria: 

The following Quality Control Acceptance Criteria will be 
utilized as the standard limits in the LIMS. 

Method Blank ......... Analyzed Value Less than or equal 
to the Detection Limit 

Inst Blank ........... : <LLD 

Duplicates ........... : 20% Relative Percent Difference, . 
or+/- the Detection Limit 

Matrix Spikes ........ : 100 +/- 25 Percent Recovery 

LCS .................. : 80-120% 

CCV .................. : 90-110% 

Method Precision and Accuracy are tracked and documented 
on a continuing basis and Upper and Lower Warning Limits 
and Control Limits are maintained for use in the lab as a 
mean of examining trends and as a mechanism to identify 
non-compliances. This is done by evaluating the last 25 
sets of knowns and duplicates for accuracy and precision. 
These limits should be updated as each net set of 25 
values becomes available. 

8 . 5 Corrective Action : 

In cases where 
range the data 
supervisor. If 
solid content or 
with qualifiers . 

the values fall outside the acceptance 
should be reviewed by the laboratory 
there are va 1 id reasons, such as high 

matrix problems, the data can be released 
If there is no valid reason for the non -
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conformance that analytical group should be re-analyzed. 
These issues should be tracked by filing a corrective 
action form and noted in the case narrative. 

9. Apparatus and Materials 

9.1 Required Information for Apparatus, 
Equipment: 

Instruments, and 

Core presently operates one liquid scintillation counting 
system. The liquid scintillation counter can be utilized to 
measure Tritium, Carbon-14, Sulfur-35 plus other alpha and 
beta emitting nuclides provided the proper calibration is done 
prior to utilization. 

9.1.1 Counting Instrumentation 

9.1.1.1 Liquid Scintillation Counter 

9.1.1.1.1 Manufacturer: Packard Instrument Company, 
Meriden, CT 

9.1.1.1.2 Model Name or Number: 2260 XL Low Background 
Liquid Scintillation Counting System 

9.1.1.1.3 Core Laboratories QC ID I LSC- 1 Number(s) 

9.1.1.2 Liquid Scintillation Counter Controller 

9.1.1.2.1 Manufacturer: IBM, NY 

9.1.1.2.2 Model Name or Number: Personal System 2 /30 

9.1 . 1.2.3 Core Laborator ies QC ID I LSC- 1 Number(s) 

9.1.1.3 Electronic Analytical Balance 

9.1.1.3.1 Manufacturer: Mettler, Hightstown, NJ 

9.1.1.3.2 Model Name or Number: AE 163 Electr onic 
Analytical Balance 
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9.1.1.3.3 Core Laboratories QC ID I BAL-1 

9.1.1.4 Top Loading Electronic Balance 
9.1.1.4.1 Manufacturer: Mettler, Hightstown, NJ 

9.1.1.4.2 Model Name or Number: P1210 Electronic Top 
Loading Balance 

9.1.1.4.3 Core Laboratories QC ID I BAL-2 

9.2 Laboratory Materials 

9.2.1250 ml Round Bottom Boiling Flasks with 24/40 joint 

9.2.2 1500 ml Round Bottom Boiling Flask with 24/40 joint 

9.2.3 300 mm West Type Condensers With 24/40 Joints 

9.2.4 75 Degree Glass Connecting Joints With 24/40 joints 

9.2.5 Heating Mantles for 250 ml Round Bottom Flask 
9.2.6 Heating Mantle for 1500 ml Round Bottom Flask 

9.2.7 Controllers For Heating Mantles 

9.2.8 Boiling Chips 

9. 2. 7 20 ml Low Potassium Borosilicate Glass Scintillation 
vials 

9. 2. 9 Assortment of Adjustable and/or Fixed Volume Micro and 
Macro Pipets, Oxford or Eppendorf 

9.2.10 Assortment of Disposable Pipet tips for Oxford or 
Eppendorf Adjustable and/or Fixed Volume pipets 

9.2.11 Assortment of Class A Volumetric Ware(50ml to 2000ml) 

9.2.12 Adjustable Bottle Top Solvent Dispenser 

9.2.13 100 ml Graduated Cylinders 

9.2.14 Assorted Clamps and Stands 

9.2.15 Packard NIST Traceable Unquenched Sealed Source 
Tritium Standard In 20 ml Scintillation Vial. 
Hydrogen- 3 Activity was 234,500 dpm on the TOC of 6-
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9.2.16 

12-87 

Packard 
Carbon-14 
Carbon-14 
8- 87 

NIST Traceable Unquenched Sealed Source 
Standard In 20 ml Scintillation Vial. 

Activity was 108,400 dpm on the TOC of 6-

9.2.17 Packard NIST Traceable Quenched Sealed Source Tritium 
Standard Set In 20 ml Scintillation Vial. Quenched Set 
Serial #7 with 255,600 dpm per vial at TOC of 6-7-89. 

9. 2. 18 Equipment Parts and Repairs: All parts and repairs 
should utilize parts specified by the manufacture of 
the instrument. 

10. Reagents and Standards Preparation 

10.1 Required Information on Reagents 

10. 1. 1 Reagent Name: List the chemical name and chemical 
number. List the date, time and who received the 
material. 

10.1.2 Refer to SOP CA-SRP-0001 for Preparation of Reagents 

10. 1. 3 Shelf Life: List the shelf life and record on the 
container the date of expiration. For example,a 
material received on 6-01-91 with a shelf life of six 
months will expire on 12-01-91. No material may be 
utilized in the lab past its date of expiration. 

10 .1. 4 Traceability: Required information about the reagent 
to assure traceability is manufacturer, manufacturer's 
lot number, grade of material (e.g.,ACS Reagent Grade 
) , SRM I for NIST traceable materials, and copies of 
NIST certificates. 

10.2 Required Information on Standards 

10 . 2 .1 Standard Name and Number: List name of standard and 
standard reference material number (e.g . , Hydrogen- 3, 
SRM I 49260) 

10.2.2 Type of Standard : List the type 
radioactive material calibration 
material calibration solution, 
standard. 

of standard such as 
source, radioactive 
or chemical assay 
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10.2.3 Physical Information On Radioactive Material Standard 

10. 2. 3. 1 Activity of Standard at Time of Calibration (TOC} 
Specifying Units (e.g., becquerels, dpm, nci, uci 
etc). Also, include the uncertainty in the 
activity measurement 

10.2.3.2 Physical Form of Standard 

10.2.3.3 Volume or Mass of Standard+ Uncertainty 

10.2.3.4 Half Life of Standard 

10.2.3.5 Date and Time of Calibration of Standard 

10.2.4 Physical Information on Chemical Standards 

10. 2. 4 .1 Composition of Star.dard by Weight or Percent + 
Uncertainty 

10.2.4 . 2 Physical Form of St3ndard 

10.2 . 4.3 Volume or Mass Standard+ Uncertainty 
10.2.5 Preparation of Reagents 

10.2.5.1 Refer to 
Procedure 
Material 
preparation 

SOP CA- SRP-0001 Standard Operating 
For The Preparation of Radioactive 

Standards for information on 
of radioactive material standards. 

10.2.5.2 Refer to SOP CA-SRP- 0002 Standard Operating 
Procedure For The Preparation of Standards for 
information on preparation of chemical standards 

10.2.6 Source of Certified Calibration Materials Used in 
Standard Preparation: List the Manufacturer, 

10. 2. 7 Shelf Life: List the shelf life and recor d on the 
container the date of expiration. For example,a 
material received on 6- 01 - 91 with a shelf life of six 
months will expire on 12-01- 91. No material may be 
utilized in the lab past its date of expiration. 

10.2.8 Traceability Chain 

A cha i n of traceability must be maint ained for a ll 
standar ds used in the labora t or y . For commercially 



CORE LABORATOAIES 
VVestern Atlas 
lnternaticnal 

TITLE 
STANDARD OPERATING PROCEDURE FOR THE DETERMINATION OF 
TRITIUM (HYDROGEN- 3) IN WATER 

SOP NO . AEVISION NO . EFFECTIVE OATE PAGE 

CA-GLR- 17.0 4 09 - 29- 92 13 OF 23 

prepared calibration sources that we do not alter, the 
Traceability Chain is as simple as maintaining a 
complete documentation file on the standard , 
identifying the standard, and properly referencing the 
standard in the reporting. However, in cases where we 
are preparing secondary standards from an NIST 
Traceable Standard more documentation is required to 
maintain traceability . Ref er to CA-SRP-0001 Standard 
Operating Procedure For The Preparation of 
Radioactive Material Standards for information on how 
to maintain traceability. 

10.3 Reagents 

10. 3. 1 Anhydrous Sodium Hydroxide Pellets, ACS R·eagent Grade 

10.3.2 Potassium Permanganate, ACS Reagent Grade 

10.3.3 Packard Pico-Flour LLT Liquid Scintillation Cocktail 

10.3.4 0.5 uci NIST Traceable Tritium(Hydrogen-3) Solution in 
500 ml Bottle For a Concentration of 1,odo,000 pCi/1 
(1000 pCi/ml) From Analytics , Atlanta, Ga 

10.3.5 Deep Well Water For Blank Analysis 

10.3.6 1000 pCi/1 Raw Water Tritium Standard Solution 

Dispense 1.00 ml of the 1,000,000 pCi/1 Tritium 
solution gravimetrically into a Class A Volumetric . 
Dilute to 1 liter using the undistilled Deep Well 
Water solution. This produces a tritium calibration 
solution with an activity of 1000 pCi/1( EPA standard 
Tritium Activity). Store in a liter bottle with ground 
glass stopper and refrigerate. 

10.3.7 Raw Water 

10 . 3 . 8 Distilled Raw Water Solution Preparation Pr ocedure: 

10.3.8 . 1 Weigh out 5 . 0 grams of ACS Reagent Grade Anhydrous 
Sodium Hydroxide Pellets using the electronic top 
loading balance ( BAL-2) or equivalent into a 1 
liter beaker. 

10.3.8.2 Slowly add the Sodium Hydr oxide Pellets to 
approximately 0.5 liter of the Deep Well Water in 
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a 1 liter beaker and stir . Rellle.mber Sod.iUJI 
Hydroxide has a very high heat of solution in 
water! ! The dissolution of 5 graas of Sod.iua 
Hydroxide in a s-.all volWD.e of water will cause 
it boil. Handle the beaker carefully it will 
become HOT! ! . 

10.3.8.3 Weigh out 1~0 gram of ACS Reagent Grade Potassium 
Permanganate using the electronic top loading 
balance( BAL-2) or equivalent. Dispense the 1.0 
gram Potassium Permanganate into beaker of sodium 
hydroxide solution from Section 10.3.5.2 and mix. 

10.3.8.4 Dispense the resulting solution into a 1.5 liter 
round bottom flask and a few boiling chips. 
Connect a 75 degree connecting tube and a 300 mm 
West condenser to the round bottom flask and 
distill. Collect the distillate into a 1 liter 
bottle with a ground glass lid. 

10.3.8.5 Label as Distilled Raw Water plus put the date of 
preparation and analyst's initials 

10.3.9 1000 pCi/1 Distilled Water Tritium Standard Solution 

Dispense 0.500 ml of the 1,000,000 pCi/1 Tritium 
solution gravimetrically into a Class A Volumetric. 
Dilute to o. 50 liter using the Distilled Raw 
Water solution. This produces a tri tiWD. calibration 
solution with an activity of 1000 pCi/1( EPA standard 
Tritium Activity) 

10.3.10 Raw Water Tritium Standard Distillate Solution 
Preparation Procedure: 

10.3.10.1 Weigh out 0.5 grams of ACS Reagent Grade Anhydrous 
Sodium Hydroxide Pellets using the electronic top 
loading balance ( BAL-2) or equivalent into a 250 
ml round bottom flask. 

10.3.10.2 Slowly add approximately 100 ml of the Raw Water 
Tritium Standard Solution to the 250 ml round 
bottm flask containing the Sodium Hydroxide 
Pellets and stir. Re.member Sod.iWII Hydroxide bas a 
very high heat of solution in water!! The 
dissolution of 5 grams of Sod.hm Hydroxide in a 
s-.all volume of water will cause it boil . Handle 
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the beaker carefully it vill beco■e HOT!! 

10.3.10.3 Weigh out 0.1 gram of ACS Reagent Grade Potassium 
Permanganate using the electronic top loading 
balance ( BAL-2) or equivalent. Dispense the 0.1 
gram Potassium Permanganate into the 250 ml round 
bottom flask containing the basic Raw Water 
Tritium Standard Solution from Section 10.3.10.2 
and mix. 

10.3.10.4 Add a few boiling chips to the 250 ml round bottom 
flask. Connect a 75 degree connecting tube and a 
300 mm West condenser to the round bottom flask 
and distill. Collect the distillate into a 100 ml 
graduated cylinder and discard the first 10 ml of 
the distillate. Collect and retain the fraction 
from 11 to 60 ml. Store in a VOA vial . 

10. 3. 10. 5 Label as Raw Water Tritium Standard Distillate 
Solution plus put the date of preparation and 
analyst's initials 

10.3.11 Dupont Tritiated Water Certified Calibration Compound 
I NES-003, 10ml of 1 uci Tritium/ml water. 

11. Analytical Procedure 

11.1 Instrument Calibration and Operation 

11.1.1 Packard 2260 
Calibration(SNC) 
(IPA) Protocol 

XL System Normalization and 
Instrument Performance Assessment 

The System Normalization and Calibration (SNC) and 
Instrument Performance Assessment (IPA) is run daily 
to monitor instrument operating conditions, system 
background, Hydrogen-3 efficiency, Carbon-14 
efficiency, Figure of Merit, and Chi- Squared values 
for both Hydrogen-3 and Carbon-14. The IPA Protocol 
utilizes both the Hydrogen-3 and Carbon-14 Packard 
Unquenched 20 ml Unquenched Liquid Scintillation 
Standards. The Packard Background Liquid 
Scintillation standard is, also, employed. 

The SNC Protocol is run using the Unquenched Carbon-
14 standard. The operation basically involves turning 
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off the high voltage to one of the photomultplier 
tubes (PMT) and adjusting the high voltage to one-half 
of the normal SIS for the unquenched carbon-14 
standard. The process is repeated for the other PMT. 
Then both PMTs are turned on and tested to check that 
the SIS value is correct • If not both tube are 
proportionally adjusted until the correct value is 
obtained. The system then adjusts the tSIE to 1000. 

The IPA Protocol is automatically performed following 
the SNC Protocol. The IPA Protocol determines 
instrument background count rate plus both Hydrogen-3 
and Carbon-14 counting efficiency. The IPa ,also, runs 
a Chi - Squared Test by counting both Hydrogen-3 and 
Carbon-14 twenty times £or 0.5 minutes. The 
instrument, also, calculates Figure of Merit for both 
Hydrogen-3 and Carbon-14. 

The SNC and IPA Protocols Are Performed as follows: 

11.1.1.1 Verification of Correct IPA Set Up 

Depress the F-9 function key on the IBM PS/30 to 
bring up the IPA Setup Menu. Check to see that the 
activities ("3H DPM" and "14C DPM" respectively) 
and the Date of Calibration("Reference Date") for 
both the Hydrogen-3 and Carbon-14 20 ml Liquid 
Scintillation Sealed Source Standards are correct. 
This information may be obtained by looking on the 
caps of the standards. If the information is 
incorrect, please reenter the correct values. 

11.1.1.2 Loading of The SNC Cassette 

11.1.1.3 

Insert the SNC Protocol Plug into a Packard 
Varisette. Then load the Unquenched carbon-14 
Standard into position 1. Next load the Unquenched 
Hydrogen-3 Standard into position 2 followed by 
the blank in position 3. Finally, load the 
Variseete cassette into the sample changer and set 
the cycle flag on the SNC protocol plug. 

Running SNC and IPA Protocols 

After the SNC Varisette has been allowed to dark 
adapt for a period of at least 1 hour, initiate 
the protocol from F2 key on the status page . 
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11 . 1.1.4 Recording Results 

File the SNC/IPA Protcol printout in the LSC-1 
calibration logbook. 

11.1.2 Quench curve Determination For Tritium 

11.1.2.1 Preparation For Tritium Quench curve Determination 

Obtain the Packard NIST Traceable Quenched Sealed 
Source Tritium Standard Set In 20 ml Scintillation 
Vials.The Tritium Quenched Set is Serial #7X with 
255,600 dpm per vial at TOC of 6-7-89. Load these 
samples into the Varisette with quenched source 
number 7-AX in position 1 , quenched source number 
7-BX in position , and so on. Place the hydrogen-3 
quench curve protocol plug into the Varisette and 
place in the sample changer. Allow at least one 
hour for dark adaptation to occur before counting. 

11.1.2.2 Determination of Tritium Quench Curve 

Select the quench curve protocol from the status 
page menu an initiate counting. File the quench 
curve printout in the LSC calibration logbook. 

11. 1. 3 Analysis of Distilled Raw Water Solution, Raw Water 
Tritium Standard Solution, and Raw Water Tritiwa 
Standard Solution Distillate Solution For In Process 
Quality Control 

11.1.3.1 Preparation Of Vials For Liquid Scintillation 
Counting 

Procure nine 20 ml Low Potassium Borosilicate 
Glass Scintillation vials. Dispense 10 ml of Pico
Fluor LLT liquid Scintillator into each vial. 

11. 1. 3. 2 Dispense a 10 ml aliquot of sample into three 
vials for each of the following Distilled Rait' 
Water, Raw Water Tritium Solution Standard 
Distillate, and Distilled Water Tritium Standard 
Solutions. Cap, shake, and label each vial cap 
with standard number. 
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11.1.3.3 Load the vials into a Varisette and load into the 
sample changer. Allow the samples to dark adapt 
for at least one hour. 

11.1.3.4 Running Counting Protocol For Hydrogen-3 DPM 

After the Varisette with the standards has been 
allowed to dark adapt for a period of at least 1 
hour, initiate the 3tt protocol from the status 
page. File printout in the LSC Calibration 
logbook and with the job file. 

11.2 Sample Preparation 

11.2.1 Sample Distillation 

11.2.1.1 Obtain sample schedule from supervisor responsible 
for scheduling protocol and retrieve samples from 
refrigerator. Document time, date and volume of 
samples on internal coc form upon removal for 
controlled storage area. 

11.2.1.2 Weigh out 0.5 grams of ACS Reagent Grade Anhydrous 
Sodium Hydroxide Pellets using the electronic top 
loading balance ( BAL-2) or equivalent into a 250 
ml round bottom flask. 

11.2.1.3 Slowly add approximately 100 ml of the sample for 
Tritium analysis to the 250 ml round bottom flask 
containing the Sodium Hydroxide Pellets and stir. 
Re.e.ber Sodiu. Hydroxide has a very high heat of 
solution in water! ! The dissolution of 5 grams of 
SodilDI Hydroxide in a small volume of water will 
cause it boil. Handle the beaker carefully it vill 
become HOT!!\ Label the round bottom flask with 
the sample number. 

11.2.1 . 4 Weigh out 0.1 gram of ACS Reagent Grade Potassium 
Permanganate using the electronic top loading 
balance ( BAL-2) or equivalent. Dispense the O .1 
gram Potassium Permanganate into the 250 ml round 
bottom flask containing the sample for Tritium 
analysis from Section 11.2.1.3 and mix. 

11.2.1.5 Add a few boiling chips to the 250 ml round bottom 
flask. Connect a 75 degree connecting tube and a 
300 mm West condenser to the round bottom flask 
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and distill . Collect the distillate into a 100 ml 
graduated cylinder and discard the first 10 ml of 
the distillate. Collect and retain the fraction 
from 11 to 60 ml. Store in a VOA vial. 

11.2.1.6 Label as distilled water sample For tritium • 
Also, record the job number, the date of 
preparation, and analyst's initials on the label . 

11.2.2 Preparation of QC Samples 

In order to provide the most representative quality 
assurance data it is appropriate and it beneficial in 
providing relevant data if the samples are spiked 
prior to distillation. The same logic is take in 
splitting the duplicate sample prior to distillation. 
This approach will eliminate any question as to the 
effects of distillation on the final analytical 
results. 

11. 2. 2. 1 · Prepare sample duplicates for analysis at a 5% 
frequency using 100 ml aliquots. Please follow the 
guidelines in Section 11.2.1. The samples for 
duplicate analysis shall be selected randomly. 

11.2.2.2 Background Blanks 
ml of Distilled 
guidelines in 
distillation. 

are prepared by dispensing 100 
Raw Water.Please follow the 

Section 11.2.1 for sample 

11.2.2 . 3 Spiked Samples are prepared by adding lOul of the 
Dupont/NEN Tritiated Water (catalog# NES - 003) to 
a 100 ml sample and then subject the sample to the 
distillation preparation described in section 
11. 2 .1. The samples for spike analysis shall be 
selected randomly. 

11 . 2 . 2.4 The reference solutions are checked for 
contamination quarterly or upon makeup of a new 
standard. The solutions are examined by use of the 
liquid scintillation system. 

11.2.3 Sample Analysis 

11.2.3 .1 Load all sample a nd QC vials into Var isette( s ) 
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and load into the sample changer. Allow the 
samples to dark adapt for at least one hour. 

11.2.3.2 Running Counting Protocol For Hydrogen-3 DPM 

After the Varisette with the standards has been 
allowed to dark adapt for a period of at least 1 
hour, initiate the 3H protocol from the status 
page. File printout in the LSC Analysis logbook 
and make a copy for the job file. 

11.2.3.3 Upon completion of counting record that the 
samples have been counted in the appropriate book. 

11.2.3.4 Performance/Verification of Instrument 
Calibration: Confirm that the instrumentation 
performance was acceptable for that counting run 
be examining the calibration information from that 
instrument. Copy the data and calibration data and 
place that in the data file of that series of 
analysis as part of the data validation package. 

11.2.3.5 Quality Control: Include all Quality Control Data 
in the data validation package. 

12. Data Generation and Calculations(Include all information 
required for calculations and data validation package . }. 

12.1 Required information includes all raw data sheets 
(computer printouts, copies of log information, coc 
information, volume measurements and counting 
information} . 

12.2 List of Required Calculations 

Although the data is generated by the Packard 2260 XL 
Liquid Scintillation program, the basic formulas used 
for determining Tritium activity are provided here . 

12.2.1 Determination of Instrument Efficiency 

Instrument Efficiency is the measure of the number of 
radioactive events(counts} seen by the instrument divided 
by the actual number of r adioactive events 
(disintegrations) occurring. The expression for instr ument 
eff iciency is as follows: 
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Efficiency= Gross cpm -Background cpm 
( Source dp•) 

Gross CPM= The total number of radioactive events measured 
by the instrument per minute • This includes background 
radiation as well radiation from the sample 
Background CPM= Those radioactive events measured by the 
instrument per minute that result from all non sample 
sources of radiation (e.g., Cosmic Background and 
Radioactive Material in the Earth's crust) 

Source DPM= The number of radioactive disintegrations per 
minute given off by the source. This is one way to measure 
activity. 

12. 2. 2 Determination of The Activity For Tritium Based Upon 
Measurement of Beta Particles 

The determination of the activity of Tritium based 
upon measurement of emitted beta particles requires us 
to know the instruments counting efficiency, the 
instruments background count rate, and the number 
gross count rate for the radioactive sample. The 
following equations will demonstrate the 
calculations: 

12.2.2.1 Equation For Total Activity In dpm 

Activity(in dpm) =Gross cpm -Background cpm 
Efficiency 

For example, a 10 ml sample of water contaminated 
by Tritium is analyzed on a Liquid Scintillation 
Counter to determine Tritium activity. The sample 
produces 4 3 51 counts per minute, the instrument 
background is 4.8 cpm, and the instrument's 
counting efficiency for Tritium is 0.425 cpm/dpm 
{42.5% efficient). From this information, activity 
is calculated as follows: 

Activity{in dpm) = 4351 cpm -4.8 cpm 
.425 cpm/dpm 

=10226 dpm 

12.2.2.2 Equation For Activity per Unit Volume or pCi/1 

Activity/l(pCi/1)=-Gross cpm -Background cpm 
(Eff)*(2.22dpm/pCi)*(Vol.in 1) 
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Where: Eff= Efficiency 
Vol= Volume in liters 
2.22 dpm/pCi= conversion factor for dpm 

per pCi 

As an example we will calculate activity per liter 
using the Tritium example from Section 12.2.2.1. 

4351 cpm - 4.Scpm =460647pCi/l 
(.425 cpm/dpm)*(2.22dpm/pCi)*(.Ol 1) 

12.2.3 Determination Of Error At 95% Confidence 

The error is determined by taking the square root of 
sample count rate divided by counting time plus the 
background count rate divided by count time. That 
factor is multiplied by 1.96 and then divided by the 
product of the dpm conversion factor times efficiency 
times volume. The value is reported in+ or - pCi/1. 

Error =1.96*( Sample cpm/ct + Bkg cpm/ct)..:...2. 
(2.22dpm/pCi)*(Eff.)*(Vol .in 1) 

12.2.3.1 Determination Of The Lower Limit of Detection 
(LLD) At The 95% Confidence Level 

= 4.66*(Bkg cpm/ct)..:2 ___ _ 
(2.22dp m/pCi)*(Eff.)*(Vol.in 1) 

The above formula for LLD is valid only for 
situations where the background count and sample 
count are identical. 

12.3. LIMS Data Entry and Data Reporting(see LIMS Methods 
Manual) 

12.4 Case narrative: Each report should include a case 
narrative identifying what data information, validation 
information, copies of relevant fax or phone logs, and any 
corrective actions records. 

12.5 Reporting Requirements 

All samples analyzed shall have the following information 
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reported: 

12.5.1 Sample Activity in pCi/1 

12.5.2 Analytical Error of the Sample at the 95% Confidence 
Limit Expressed in+ or - pCi/1. 

12.5.3 The Lower Limit of Detection (LLD) expressed in pCi/1 

13. References 

Tritium In Drinking Water, 
Procedures for Measurement 
Water, EPA 600/4-80-032 

EPA Method 906. 0 
of Radioactivity 

, Prescribed 
In Drinking 

Radiochemical Determination of Tritium In Water, Emulsion 
Method , Eastern Environmental Radiation Facility 
Radiochemistry Procedures Manual, USEPA 520/5-84-006 

Tri-Carb 2200 Series, Liquid Scintillation Analyzer 
Operations Manual, Packard Instrument Company, Publication 
Number 169-3094, 1988 

Radiation Detection and Measurement 2ed., Knoll, Glenn F., 
1989 Wiley 

14. Maintenance: Refer to SOP on instrumentation CA-GLR-019.0. 

15. Appendix 
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reported: 

12.5.1 Sample Activity in pCi/1 

12.5.2 Analytical Error of the Sample at the 95% Confidence 
Limit Expressed in+ or - pCi/1. 

12.5.3 The Lower Limit of Detection (LLD) expressed in pCi/1 

13. References 

Tritium In Drinking Water. 
Procedures for Measurement 
Water, EPA 600/4 - 80- 032 

EPA Method 906. 0 
of Radioactivity 

, Prescribed 
In Drinking 

Radiochemical Determination of Tritium In Water, Emulsion 
Method , Eastern Environmental Radiation Facility 
Radiochemistry Procedures Manual, USEPA 520/5-84 - 006 

Tri-Carb 2200 Series, Liquid Scintillation Analyzer 
Operations Manual, Packard Instrument Company, Publication 
Number 169-3094, 1988 

Radiation Detection and Measurement 2ed. , Knoll, Glenn F., 
1989 Wiley 

14. Maintenance: Refer to SOP on instrumentation CA-GLR-019.0. 

15. Appendix 
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1. Scope and Application 

This standard operating procedure (SOP) provides guidance for the use of 
EPA Method 900 for analyzing gross Alpha and Beta in enviroranental samples 
by gas flow proportional counting. The useful range of the method is the 
detection limit of 1 I;Ci/1 for Alpha and 4 I;Ci/1 for Beta in water 
(depending on available sample volume and. 'IDS), and 3 I;Ci/g for Alpha and 
8 !;Ci for Beta in soil. 

This SOP applies to the environmental testing laboratories in the 
Environmental Services Division of Core Lal:x)ratories, Inc. 

2 . Surrrnary 

An aliquot of sample water is measured so as to contain not more than 100 
mg of 'IDS residue for Alpha counting on the planchet and not more than 200 
mg for the Beta detennination. Solids deposited on the planchet should be 
limited because Alpha and Beta particles are strongly attenuated by 
matter. These aliquots are evaporated carefully in a beaker on a hot 
plate down to a volume of 2-5 mls. The remaining residue and solution is 
then transferred to a planchet and carefully dried. The weight of solids 
is determined on the planchet to detennine the efficiency and samples are 
counted by the appropriate equipnent. 

3. Definitions 

Gross Alpha Activity - Activity of the Alpha-emitting carq;:,onents in the 
sample being analyzed. The major Alpha emitters usually examined with this 
method are the Uranium and natural Thorium series. The major cc:uponents of 
the Uranium series are Uranium, Thorium 230, Radium 226, Radon 222, Lead 
210 and Polonium 210 (Note: Lead 210 is a Beta emitter). Major 
contributors to Alpha fran the Natural Thorium (Th232) series are 'nlorium 
232 and Thorium 228. In cases involving sites where fission products are 
of concern the major Alpha contributors are fran the trans-uranic series 
including Neptunium, Alrericium 241-243, Plutonium 238, 239, 240, and 
possibly enriched Uranium or depleted Uranium (Uranium that has been 
processed) or represents the used rruclear fuel. 

Gross Beta Activity - Activity of the Beta-emitting catp:>nents in a sample 
being analyzed. The major Beta emitters usually examined with this method 
are again fran the natural decay series of Uranilml or '!barium. The major 
Beta eni tters fran the Uranium decay series are Protactinium 234, Thorium 
234, several short-lived decay products of Radon, mainly Lead 210 arrl its 
progeny Bisrrruth 210. The major contributor fran the 'Thorium series is 
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Radium 228 and its progeny Actinium 228. There are a host of Beta 
emitters generated as fission products; ho.vever, these are mostly la,..r
energy Beta generators and cannot be detected with most proportional 
counting systems. The major Beta-Emitting fission products examined by 
gross Beta method are Strontium and Cesium. The lower-energy Beta-emitters 
such as carbon 14 and Tritium are analyzed by . Liquid Scintillation 
Detection due to the rrruch greater efficiency of this counting technique 
and the volatility of H3 and C-14. 

I.J:M Background Proportional Counting - The detection of gross Alpha and 
Beta emitters utilizes the EPA 900 Methodology. The instrument is a gas 
flo.v proportional counting system in which a mixed gas (normally 90% argon 
and 10% methane) is flo.ved through a thin-winda,..red counting chamber that 
has a charged potential of approximately 1500 volts. The Alpha and/or 
Beta particle penetrates the windaw and discharges its energy in the gas. 
There is a pulse generated and, depending on the size of the electrical 
pulse, the signal is placed in ei the::: a. Beta or an Alpha window and 
counted as an event. The method as stated is a gross measurement of the 
amount of Alpha and Beta activity in a sample. The measurernent is not 
preceded by any form of chemical se:paraticn of nuclide so that there is no 
means of identifying or characterizing the nuclide contributing to the 
overall activity. 

4. Responsibilities 

4 .1 The laboratory technician or analyst shall: 

o Perform the method in accordance with this SOP No. CA-GLR-R310, and 
Method 900, or as directed by the laboratory section supervisor, 

o Resolve nonconformances in methods and data, first individually, 
then, if necessary, with the help of the laboratory section 
supervisor or other technical resource, and 

o Report unresolved nonconforrnances with a Nonconfo:rmance and 
Corrective Action Report form in accordance with SOP No. HC-ru::c
G002. 

4.2 The laboratory section supervisor shall: 

o Assist the laboratory technician or analyst in resolving 
nonconformances, and 
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o Reviev.r and approve the data, 1TEthodology, and final reports for all 
analyses, tests, and procedures which are perfonned in his or her 
laboratory section. 

4. 3 The QA/(!:'., coordinator shall monitor adherence to this SOP and 
confo.r:mance to the (l:'., criteria of the cited ltEthod. 

4 . 4 The laboratory manager shall ensure that the necessary resources are 
available to accurately and successfully adhere to SOP No. CA-GLR
RJlO. 

5. Interferences, Corrments, and Helpful Hints 

5.1 Interferences 

5 . 1 . 1 Moisture absorbed by the sample after preparation can 
increase the self-absorption characteristics of the sample 
material and decrease counting efficiency. Steps need to be 
taken to ensure that there is no weight gain fran the time the 
material ls placed on the planchet to the time it is counted. 
The best approach is to either keep the samples in a 
desiccation environment prior to analysis or to hold than at 
100 ° C until counting. 

5 . 1.2 As noted earlier, total dissolved solids ('IDS) in a sample 
influence the counting efficiencies of both Alpha and Beta 
particles. This becares a major factor when dealing with 
samples containing large aroounts of dissolved solids, 
therefore limiting the volllIT¥:! of sample utilized in the 
analysis. This should be considered when designing a sampling 
plan that will utilize gross Alpha aoo Beta as a screening 
procedure. If the materials to be screened are going to have 
significant matrix problems ( such as high- solid content waters 
or mixed waste material) the screen will not be an adequate 
assessment tool aoo a roore call)lete analyses should be 
perfonned. Non-unifonnity of the sample can lead to erroneous 
results. All the material should not be consolidated at a 
point source on the planchet rut should be dispersed over the 
entire area of the planchet. 

5. 1. 3 Selection of the proper calibration procedure is .i.rrp:Jrtant 
when proportional counting systems are utilized for the gross 
alpha and beta determination. 
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5.1.4 There are two ma.jar problems encountered with these type of 
counting systems. 

5 .1. 4 .1 Cross-Talk Dete:rminaticn 

5.1.4.1.1 Cross-Talks(X-Talks) should be determined daily and 
ma.intained at a constant ratio. In the case of a 1 

single detector instnnnent the cross talk is a 
function of the cross contamination between the 
alpha and beta channels. This can be adjusted by 
changing the gain on the amplifier. 

i 
5 . 1 . 4 . 1 . 2 In cases where the proportional counting system has i 

multiple wind0w~ cross-talk factors should be i 
determined not or.J.y between the Alpha-Beta channels I 
but also between the detectors . This type of systen 1 

can potentially ha.ve significant counting error 
introduced if ther '? is a high activity count in one 
detector and a low activity count in an adjacent 
detector. The bes'C. way to address this is to count 
high-activity samples individually. The counting 
time can be reduced thereby reducing the time the 
counter is out of function for counting la.v-level 
samples. 

5.1.4.2 Counting Efficiency Dete:rmination 

5.1.4.2.1 A problem arises when examining samples which 
contain a variety of isotopes . In an attempt to 
negate this problem, the type of standard utilized 
for calibration will depend on the type and origin 
of the sample. If the samples are thought to 
contain Uranium decay series the efficiency curves 
should be ma.de utilizing Uranium. If the samples 
are thought to be fission products the calibration 
should be done utilizing Americium 241 as an Alpha 
and Cesium 137 as a Beta standard. 

5.2 CamEnts 

It should be E!tlphasized that the method is a screen and should not be 
utilized as anything else. There is a tendency to CJVeraYt)hasize the 
data generated and ma.ke conclusions based on the screening results. 
The data produced by this method should be utilized to select 
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representative samples for further characterization of the 
radionuclides present. 

5.3 Helpful Hints 

If the 'IDS content is knCMn prior to analysis, it is much easier to 
detennine the volurre that can be utilized for each analysis. If the 
samples are high in acid content it is better to digest the sample 
and eliminate the acid prior to plancheting the ma.terial. This saves 
on time and planchets. 

6 . Sampling, Sample Preservation, and Holding Times 

6.1 Sampli ng Procedure 

The sampling procedure should confonn to Chapter Three of EPA SW- 846. 
All samples should be collected according to these guidelines. The 
samples are to be collected in plastic containers which have been 
cleaned according to EPA specifications. All sampling information 
should be included on a chain-of-custody (COC) record which should 
include all sampling dates and times, sampling requiranents, 
tanperature and atm:>spheric conditions, location, and the initials of 
individuals involved in the sampling and/or handling of the samples. 

The samples should be collected in a manner which will provide the 
most representative sample. Drinking water samples should be 
collected frcm the free flowing source and should be large enough to 
provide adequate sample to achieve the detection limits required 
under the safe drinking water regulations. Note: 500 mL is required. 

If the material, such as ?ORM scale, contains significant 
radioactivity (level 3 or higher, see CA-HPM-001 "Stamard Operating 
Procedure for Radioactive Sarrple Control and Screening"), the sample 
size should not exceed 40 gin order to reduce exposure to personnel 
who handle the materials and to ~ly with ror regulations. 

6.2 Sample Preservation 

Aqueous samples should be preserved at the time of sarrpling by 
acidification with dilute nitric acid to a pH of <2. If it is not 
possible to preserve sarrples in the field, the sarrples should be 
preserved at the laboratory within 5 days of san;,ling. 'I'1e sarrples 
should then be allON'ed to set for 16 hours prior to analysis in order 
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7. 

to dissolve any precipitate . Solid and soil samples are not 
preserved in the field or laborato:ry. 

6.3 Holding Times 

Samples can be stored up to six months if they are properly 
preserved. 

Safety 

7.1 General Safety Procedures 

o Be Ja10,vledgeable of the MSDS infonnation for each chenical which 
is used in the procedure. 

o Cornply with the instrument manufo.cturer' s and chenical supplier's 
safety precautions. 

o Comply with all applicable safety regulations and safety SOPs. 

o Sample analysis functions shall be performed in the appropriate 
environment, such as canopies or fume hoods. 

o Gloves, protective clothing, face shields, and protective eye-wear 
should be worn by all analysts and technicians while they are in 
the laborato:ry. The staff shall always rerove gloves and other 
protective clothing prior to leaving the laborato:ry and dispose or 
store them properly. 

o All analysts and technicians shall wash all areas of their hands 
and anra which nay have been exposed to contaminated naterials 
prior to leaving the lab. 

7.2 Sample Screening Procedure 

Refer to SOP No. CA-HPM-001, "Standard Operating Procedure for 
Radioactive Sample Control and Screening." 

8. <.).lality Control 

I 

I 
I 
I 

I 
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There are four levels of quality control for the radiochemistry 
parameters . Each level has a specified frequency and acceptance criteria 
for the method blanks, sample duplicates, matrix spikes, laboratory 
control standards. In general, the typical reporting level that is used 
is Level 2. Level 1 requirements are designated for NJRM clients only. 
Clients which require upper leve.l- OC must identify the level which will be 
needed to satisfy the requiranents for a particular project at the time 
the project is accepted. Additional OC will be perfonned per client 
specifications as outlined in the project specific statement of work. 
Client requirenents will supersede Core Laboratories' requirenents. The 
OC requirements for each level are specified in the sections listed below. 

level 4 level 3 level 2 level 1 

Blank <Detection <Detection <Detection <Detection 
Limit Limit Limit Limit 

Diolicate ~3 ~3 ~3 ~3 

Soike "---.-- y 75 125% 70 125% 70 125% 60 130% 

St.arrlaro. Recovery 80 - 120% 70 - 125% 70 - 125% 70 - 125% 

8.1 Method Blank 

The method blank is a portion of AS'IM Type II water which is treated 
as a sample throughout the test procedure. For all four <;1:. levels, 
ITEthod blanks rrn.ist be analyzed at a frequency of one per every 20 
samples or a mini.rrnlm of one per batch. The analyzed concentration of 
analyte in the rrethod blank should be less than the detection limit. 

8.2 Sample Dupli cates 

Sample duplicates should receive exactly the sarre treatment as the 
related samples throughout the procedure. For all four <;f:. levels, 
sample duplicates must be analyzed at a frequency of one per every 20 
samples or a mini.rrnlm of one per matrix per batch. For all four <;f:. 
levels (unless otherwise specified by the client), the acceptance 
criteria for the duplicate values is an RER SJ. 
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8.3 Matrix Spikes 

A separate sample aliquot shall be spiked with a known concentration 
of analyte and carried through the entire analytical procedure. The 
recoomended spiking levels are two to five times the sample 
concentration. For all four CC levels, rratrix spike samples must be 
analyzed at a frequency of one per every 20 samples or a minimum of · 
one per matrix per batch. For level 4, the acceptance criteria for 
the matrix spike % recovery is 75-125%. For Levels 2 and 3; the 
acceptance criteria for the matrix spike% recovery is 70-125%. For 
Level 1 (OORM clients only), the acceptance criteria for the matrix 
spike% recovery is 60-130%. 

8.4 Laboratory Control Standard 

A laboratory control standard (U::S) is a standard which is tested as 
if it were a sample. The I.CS act.:. vi ty should be similar to the 
activity of the samples. For all four r;f.:. levels, laboratory control 
standards must be analyzed at a frequency of one per every 20 samples 
or a min.i.rrnJrn of one per batch. For Level 4, the acceptance criteria 
for the U::S % recovery is 80-120%. For levels 1, 2 and 3, the 
acceptance criteria for the I.CS% recovery is 70-125%. 

8.5 Corrective Action 

If the r;f.:. limits are exceeded, notify the laboratory supervisor or 
QA/r;f.:. coordinator, initiate an Out of Control Event Report or 
Nonconformance and Corrective Action Report, and take corrective 
action as advised. Failure to meet client CC requiranents will 
result in the reanalysis of all samples associated with the out of 
control CC. Case narratives are to be provided to the client which 
describe the out of control event and corrective action that was 
taken. 

9. Apparatus and Materials 

9 . 1 Required Information for Apparatus, Instrurrents, and Equiprent: Any 
Gas Proportional Counting Systen can be utilized to assess gross 
Alpha-Beta if the proper calibration is done prior to utilization. 

9.1.1 Berthold LB770 10-channel Gas Flo.v Proportional Counter. 

9.1.2 Electronic Analytical Balance 
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9. 1. 3 Top Loading Electronic Balance 

9.2 Laboratory Materials 

9. 2 .1 Stainless Steel Planchet-2" x 1/8" with concentric rings 
(Specify Coy I.nboratocy Products #SS 75750) 

9.2.2 Muffle Furnace 

9.2.3 Evaporation Beakers 100 & 250 ml. 

9 . 2 . 4 Disposable Pasteur P ipets ( 2 ml) 

9.2.5 Planchet Forceps 

9.2.6 Assortment of Class A Volumetric Ware (50 ml to 2000 ml) 

9. 2. 7 Assortment of Micro and Macro Pipets 

9. 2. 8 Manbrane Filters, 45 um, 4 7 nm Gelm:m 

9.2.9 Vacuum Filtration Systan 

9. 2. 10 Equipnent Parts and Repairs: All repairs should utilize parts 
specified by the manufacturer of the instrurrent. 

10. Reagents and Standards 

10 .1 Reagents 

Refer to SOP 00. CA-GLR-Rl20, "Standard Operating Procedure for 
Reagent Water Examination for Analysis of Environmental Samples." 

10 . 2 Standards 

Refer to SOP No. CA-GLR- Rll0, "Standard Operating Procedure 
Radioactive Standards and Preparation." 

11. Analytical Procedure 

11.1 Instrument Calibration and ~ation 

Refer to SOP No. CA-GLR-R300, "Standard Cl)erating Procedure for LB-
770 Operation." 
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11.2 Sample Preparation 

Refer to SOP No. CA-GI.R-Rl60, "Standard. Operating Procedure for 
Preparation of Environmental Samples for RadiochE!Ilical 
Determinations." 

11.3 Sample Analysis 

Obtain sample schedule from supervisor responsible for scheduling 
protocol and retrieve samples fran storage containment area. Note: 
Document time, date, and volume of samples on internal COC fo:rm 
upon removal from controlled storage area. 

11. 3 .1 Mix the sample thoroughly. 

11.3.2 Check that sample was not pr eserved with hydrochloric acid. 
If sample was preserved with HCl, ash sample aliquot in a 
beaker with HNJ

3 
to remove the chlorides prior to trying to 

planchet or the chloride will eat the SS planchet and change 
weight. Preweigh a planchet and add 5 ml of sample. Heat the 
sample at m:xierate heat on a hot plate to evaporate the 
aqueous material. Cool and weigh the planchet. Determine the 
weight difference and the amount of material in the 5 ml 
sample. Dete:r:mine the volume that can be utilized to provide 

\L ·±Be" mg of material per planchet. Do not use roore than 200 ml 
of sample. mls to add= 1/(2 * weight difference) - 5. 

11.3.3 For air filters, soil, tissue and biomaterial, see Appendix 
16.2 and 16.3. 

11. 3. 4 Label beaker with laooratory identification number with non
rerrovable ink ma.rker and confinn that the sample has same ID 
number. 

11. 3. 5 Measure by voluroo an aliquot of sample containing 100 rrg or 
less of 'IDS residue into a beaker for ALPHA or if Beta 
counting only is to be done, 200 rrg of 'IDS residue. See 
11.3.1 for weight detennination method. 

11. 3. 6 Record the voluroo utilized, the sample ID number, the tirre and 
date, initials of analyst and signature of the entry to verify 
the accuracy of the entry. 
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11.3.7 Return the unused sample material to the controlled storage 
area, recording the date, time, sample ID number, volume 
rerriaining the initial the entry to verify the accuracy of the 
entry. 

11. 3. 8 Add 1 ml of concentrated nitric acid . . Place the beakers on a 
hot plate and evaporate until only a rooist residue ranains. 
Do not allow the samples to boil. 

11. 3. 9 Add 5 ml of DI water to each sample and transfer the solution 
to a clean and tared planchet on a hot plate. The planchet 
should have the sample ID number written in unwashable ink on 
the back. Confi.Dn that the planchet has the proper ID number 
on it. 

11. 3 .10 Rinse the beaker with a fe.-. drops of 1 M nitric acid and 
transfer rinse to the planchet as evaporation continues. 

11. 3. 11 Be sure planchet residue is as even as possible. Use small 
drops of water to even the distribution. Keep the solid 
residue away fran the rim of the planchet. 

11. 3 .12 Oven dry the planchet for 2 hours. If it is detennined that 
the samples are hygroscopic (weight change), then planchet 
should be fired over a rreeker burner until red hot for 1-2 
minutes each to convert nitrates to oxides. 

Note: If the Polonium 210 or Cesium 137 activity is 
appreciable, firing the planchet will cause 
volatilization of Polonium and Cesium, causing low 
results. Only fire when necessary. See Supervisor 
or designated alternate. 

11.3.13 Cool the planchet, weigh on an analytical balance, and store 
in a desiccator until samples are to be read. 

11. 3 .14 As a general rule, allow 24 hours before reading the planchet 
in order to eliminate radon decay prcx:lucts that could cause 
erroneously high data. 

11.3.15 Preparation of c;;/:, samples. 

11. 3. 15. 1 Standard. materials are prepared according to methcx:i 
CA-GLR- RllO for use as a spike material. Nomally 
a solution of a known Alpha or Beta concentrati on is 
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used adding a known activity to an aliquot of 
samples. The spike is run with that series of 
samples. 

11. 3 .15. 2 Water blanks (method blanks) are prepared by 
evaporation of 100 ml of DI water and plancheting. 
Instrurrent blanks are simply unused blank planchets. 
Again, the blanks are counted in the same sample run 
as the samples of interest. 

11.3.15.3 Laboratory Duplicate Samples are run with each set 
of 20 gross alpha beta analysis. Samples are poured 
up with identical volumas and labeled as the sample 
and the sample duplicate . 

12. Data Generation and calculations 

12 . 1 The data to be generated and recorded are: measured activity 
values, dilution factors, and measured sample concentrations and 
(X. parameters. 

12.2 calibration calculations 

12.2.1 Alpha calibration CUrve: Efficiency calculation for 
determining weight effects on Alpha absorptions. calculate 
the efficiency (E) of the planchet by calculating: 

A= PCI x 2 . 22 (total dpn/planchet) 
B - observed counts/min. (net counts, background 

corrected) 
E = B/A 

12. 2. 2 Plot efficiency vs weight to obtain curve to be used in 
activity calculations. 

12. 2. 3 Beta calibration Curve: Follc:M the procedure found in 12 . 2. 1. 1 
but use data fran the beta source. Exterxi the graph to 200 
rrg. 

12.3 Activity calculations 

12.3 . 1 Alpha activities 

General Equation: 
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Alpha(pCi/L) = 

A= gross counts of alpha 
min= minutes of counts 

(min-BC) 
2.22*E*V 

BC= background counts/minute 
V = volume in liters 
E = Efficiency using the graph of mg/ 

efficiency for net count rate 
V = Volume in ml 

12.3.2 Beta Activity 

General Equation: 

Be ta (pCi / 1) = 
(~-BC) 
2.22*E*V 

B = gross counts of Beta ( corrected for Alpha cross talk 
(equation 12.2.2.1) 

All other variables and constants are as per equation 13.3.1. 

12.3.3 Correction for alpha interferences in Beta channel 

(B/min - BC) - X * C 

X = cpn fran alpha channel 
C = C can be calculated E!Jl)irically by the following 

equation for a single observation: 
C = B/x 
x = activity in the a channel 
B = activity in the B channel 

Note: C is essentially a cross talk value for a p.ire alpha 
enitter (i.e., Alrericium 241). 

12.4 Equations for the 95% confidence limits or error factor. 

i 
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1. 96 ✓smp cpm/ ct + bg cpm/ ct 
2. 22*E*V 

12. 5 Equation for the 99% confidence limits or lower Limit of Detection. 

4. 66 ✓bg cpm/ ct 
2.22 *E* V 

12.6 Quality Control calculations 

12.6.1 Percent Recovery of Standards 

Percent Recovery = Analyzed Value x 100% 
Kna.vn Value 

12.6.2 Percent Recovery of Matrix Spike 

Percent Recovery= SSC - SC x 100% 
SA 

where: 

SSC = Spiked Sample Concentration 
SC - Sample concentration (previously detennined) 
SA = Spike .Added 

12.6.3 Relative Error Ratio (RER) 

RER = 

Error l & 2 

13. Data Reporting 

1c1 - C2I 

= Measured Concentrations for the sanq;,le and 
duplicate 

= respective errors 
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13.1 Raw Data Reporting 

13.2 

13 .1.1 All raw data must be entered as it is acquired in the 
designated bound logbook. This includes test method, analyte 
being determined, measurement parameters, dilution factors, 
analyst's initials, and date of test. All infonnation and 
data which is pertinent to the test · should be recorded to 
facilitate data validation. Arrt unusual conditions or 
information on the appearance of the samples, or airf other 
factors which may influence the results should also be noted. 

13 . 1. 2 Instrument printouts and copies of spreadsheets or graphs 
should be dated, initialed by the analyst, and filed 
chronologically in a designated area. 

LIMS Data Entry Methodology 

If you have questions concerning LIMS data entry requirements, 
refer to the LIMS User Manual or contact your laboratory section 
supervisor or QA/OC coordinator. 

13.2.1 Method Reference 

The analyst ITDJSt verify that the proper method reference is 
entered for each sample analyzed. If the ITEthod which was 
utilized varies fran the assigned LIMS default method, delete 
the incorrect test code for that sample and then enter the 
correct test code or change the designated method in the 
existing test code. A cOI:rected log- in sheet will be 
generated and placed in the master (job) folder. 

13.2.2 Method Detection Limits 

Report the detection limit for the sample based on the matrix. 
Client specific detection limits should be reported when 
requested by the client. 

13 . 2 . 3 Uni ts 

Report the data using the appropriate uni ts based on the 
sample matrix. Use I;:Ci/L, µg/L, or rig/L for aqueous samples 
and I;:Ci /g, µgig, or rig/g for soil and solid samples. 

13. 2 .4 Date Analyzed 
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The analyst must enter the date of analysis for each batch of 
samples processed. Enter the date that the procedure was 
initiated. 

13.2.5 Significant Figures 

Record LIMS data to the proper number of significant figures. 
The number of significant figures reported must correlate with 
the method detection limit. Generally, no rore than 3 
significant figures should be used for results greater than 
10, and no more than 2 significant figures for results less 
than 10. 

Statistical rounding must be employed in determining the final 
reported concentration. Refer to Standard Methods, 18th 
Edition, for further infonnation on statistical rounding. 

13.2 . 6 Quality Control Data 

Enter quality control data for all method blanks, sample 
duplicates, matrix spikes, and U::Ss which were analyzed with 
the sample batch. 

13.3 case Narrative 

When required, a case narrative will be prepared and included with 
the report. Each report requiring a case narrative should include 
the data, validation infonnation, copies of relevant fax or phone 
logs, and any documentation on corrective action that was taken. 

13. 4 Job Files 

Collect all data sheets and printouts; place copies in the job 
file. The job file should then be transferred to the QA/ct:, 
coordinator for validation and report generation. All ax:: 
infonnation, log- in infonnation, log sheets, spectral print outs, 
and report sheets that are to be included in the data validation 
package should be placed in the client file. Include all stan:iard 
infonnati on, calibration infonnation, analytical data, calculated 
results, and a case narrative if required. 

14. References 

14 .1 Prescribed Procedures for Measurement of Radioactivity in Drinking 
Water. 
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US EPA-600/4-80-032 
EMSL 
Cincinnati, OH 45268 
Method 900 

14 . 2 Standard Methods for Examination of Water and Wastewater 

14th ed. 
American Public Health Association 
1015 Eighteenth St. 
Washington, OC 20036 
pg. 648 

14.3 1980 Annual Book of ASIM Standards, Part 31, Water 

American Society of Testing and Muterials 
1916 Race St. 
Philadelphia, PA 19103 
1980 D 3085-75, D 1943-66, D 1980-66 

14.4 NRC Regulatory Guide 4.14, Rev. 1 

US Nuclear Regulatory Coomission 
Washington, OC 20555 
April 1980 

15. Method Perfo.rmance 

N/A 

16 . Associated Documents and FoDllS 

Appendix 

16.1 DevelopTEnt of Weight CUrve 

Calibration for Counter Efficiency vs Planchet Solids: 
Th.is is performed in order to deteD'nine the effect of 
solid interference on instnment efficiency arxi to develop 
a calibration curve to be utilized in calculation of the 
Alpha and Beta activity. 
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16.1.1 Alpha-Efficiency Vs Solids. 

16. 1. 1. 1 Pipet the follCMing aliquot of an a standard and 
calibration solutions into the labeled 100 ml beakers. 

Beaker# Alpha Standard Solids car. Distilled 
a Stand. (ml) Solution (ml) Water 

1 .5 0 25 
2 .5 1 25 
3 .5 2 25 
4 .5 3 25 
5 .5 4 25 
6 .5 5 25 
7 .5 6 25 
8 .5 7 25 
9 .5 8 25 

10 .5 9 25 
11 .5 10 25 

16 . 1. 1. 2 carry through the procedure starting with 5. 3. 

16 . 1. 1. 3 Once the samples have been rrounted on tared planchet, 
weigh and count each sample for 20 minutes as per section 
12.2. 

16 . 1. 1. 4 Subtract the background. fran each sample to detennine the 
efficiency for each sample (01P/ DPM std). 

16 .1.1. 5 Determine the weight of solids in milligrams for each 
sample. 

16. 1. 1. 6 Graph solids vs efficiency. Observe the graph for 
excessive noise and redo curve if the data generated has 
large variations over the observed weight range. 

16 .1.1. 7 It is reccmrended that at least two analysts prepare 
standards and include both sets of data in the graph and 
crn;;,uter fit. 

16. 1. 1. 8 '!his infonnation should be dated and retained in the 
procedure calibration file for pennanent reference. 

16.1.2 Beta-Efficiency vs Solids 

I 

I 
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16.2 

16. 1. 2. 1 "As is done for alpha efficiency, pipet the follON"ing 
solutions of calibration solution and B standard.. 

Beaker# 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

Beta Standard 

b Stand. (ml) 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 

Solids cal. 

Solution (ml) 
0 
1 
2 
3 
4 
5 
6. 
7 
8 
9 

10 
12 
15 
18 
20 

Disti lled 
Water 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 

16. 1. 2. 2 FollON" the same technique as is used in section 11. 2, 
except Beta count rather than Alpha count. 

Evaluation of Suspended Matter in Aqueous Samples 

16. 2 .1 Tare a flat planchet to the nearest mg on an analytical 
balance. 

16.2 . 2 Secure .45 f..6n, 47 mn, Gelman ~ - 6 menbrane filters to the 
vacuum filtration system and filter an aliquot which contains 
no roore than 100 nq of solid material . 

tiJte: Ole to the heterogeneous nature of this type of saq>le, proper 
sampling is difficult. 'nlerefo:re, before aliquoting, mix the 
sample vigorously, wait 3 minutes an:i then measure an aliquot 
fran the su.sperrled p:Jrtion . 

16. 2. 3 After the 9an1?le has passed through the nenbrane, wash the 
filter funnel 3 tines with distilled water. suck air through 
the filter to partially dry. 

16 . 2 . 4 Place the filter back on the planchet and oven dry at 105 • C. 
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16 . 2. 5 Saturate with alcohol, ignite with a m:!eker burner and let the 
menbrane burn. 

16. 2. 6 Once the sample has burned out, direct the flaroo of the burner 
do.-m onto the planchet to carrplete the ignition. 

16.2.7 Then heat the planchet over the burner to a dull red glow. 

16 . 2. 8 Cool and weigh the planchet to the nearest rrg on an analytical 
balance. 

16 . 2 . 9 Store in a petri dish and allow 72 hours before counting. 

Note: This technique will volatilize sane of the Alpha and 
Beta emitting nuclide. If Polonium 210 or Cesium-
137 is important in the sample, refer to Standard 
Methods 703 u.c., p. 651. Activities can be 
measured off of a flat membrane in sane cases. 

16.2.10 Read planchet in counting system. 

16.3 Determination of Activity on Sludge, Vegetation, Soil, etc. 

16. 3 .1 Refer to the preparation procedure for specific methcxiologies 
for sample decanposition. 

16 . 3 . 2 Detennine the total residue in the sample after ignition. 
Calculate the appropriate weight fraction to be used in 
calculating the final activities. 

16.3.3 carefully pulverize the residue to a fine powder by a roortar 
and pestle or sane other efficient rreans. 

16. 3. 4 Weigh not roore than 100 rrg onto a tared, ringed planchet and 
distribute the solids across the planchet as per a previous 
section by mixing with acetone. 

16. 3. 5 Detennine alpha and beta activities per gram of solid sample. 
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ANM.YSIS OF ~ ALPHA & C3ES Bf.TA m aN.IlUHNrAL ~ 

CA-Grn-02.0R4 

GROSS ALPHA/BETA PREPARATION 

1. ) 

2.) 

3. ) 

4.) 

5. ) 

6.) 

7. ) 

8. ) 

9. ) 

Label planchet with job m.unber and sample number. 

Heat planchet on high to rerrove any liquid. 

Cool and pre-weigh planchet. 

Add 5 ml of sample to appropriate planchet. (Mix sample ccrnpletely) 

Heat on medium to evaporate liquid. 

When samples are dry, heat on high for 2 minutes to insure that all 
liquid has evaporated. 

Cool and weigh the planchet. 

Detennine weight differential. 

Detennine the volume needed to provide 100 rrg of material using the 
following calculation: ml to add = 1/ ( 2 x weight difference) - 5 

__ 10 . ) Label 250 ml beaker for each san;,le. 

__ 11.) Measure voll.llre into corresponding beakers. Do not use 
roore than 200 ml of sarrple. 

PREPARATIOO OF OC SAMPLES 

a. ) CC consists of: 

1 rrethod blanks -
1 beta spilce -
1 alpha spike -
1 beta standard -
1 alpha staroard -
1 alpha eff -

100 of DI each 
spike 1 sarrple with 10 mls of Cs 
spike 1 sarrple with 5 mls of U 
spike 50 ml of . DI with 10 ml of cs 
spike 50 ml of DI with 5 ml of U 
spike 50 ml of DI with 5 ml of U 
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b. ) The r;i:. samples will be treated as regular samples. 

12. ) Md 1 ml concentrated 1003 to each sample. 

13.) Evaporate beakers on a neclium hot pla1:,e until 5 ml of sample ranain. 

14.) Transfer samples to correspon::ling planchets. 

15.) Rinse beakers canpletely with 5 ml of 1N 1003 • 

16.) Evaporate planchets to dryness on medium heat. 

17. ) Oven dry planchets for 24 hours. 

18.) Record final weights of planchets after cooling. 
-

19.) Return to count roan. 
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1. Sco:i;:e and Application 

2. 

3. 

This standard o:i;:erating procedure (SOP) provides guidance for the use of 
CA-GLR-R600 for analyzing garrrra emitting radionuclides in drinking water 
and other miscellaneous solid environrrental sarrples by EPA Methcxi 901 . l 
using High Purity Gerrrenium Cetectors. The useful range of the rrethcxi is 
applicable for detection of garrrra photons with energies ranging frcm about 
10 to 2000 KEV. Acceptable detection limits for water or aqueous ffi3.terial 
is 1 pCi/L of the isoto:i;:e requested. The acceptable detection limits for 
solid ffi3.terials is 5 pCi/g of the rraterial . 

This SOP applies to the environrre.1'1tal testing laboratories in the 
Environrrental Services Division of Core I..al:::oratories, Inc. 

Surnrary 

A representative aliquot of sarrple i2 placed in a 0. 5 liter Marinelli 
1::eaker for aqueous rraterials or a 60 ~ sealed rretal/plastic can for soil 
or solid ffi:l.terials. The sarrples are the.n. placed on the HFGe detector (N
Type or P-Type) in a lead shield and coi.::-1ted via appropriate software for 
10 to 2000 minutes depending on activity and/or sensitivity requirerrents. 
The data is collected and transforrred into a for!TB.t that can 1::e analyzed 
by gamra assessrrent software purchased fran m&.G Ortec. The system is 
calibrated for roth energy and peak efficiency for each ffi:l.trix, sarrple 
gearetry configuration and detector. The program scans for activity 
across the spectrum, identifies the arrounts of activity and ty:i;:e of 
activity present in the sarrple. A rei;:ort is printed identifying the :i;:eaks 
utilized, the sha.p= of and height of the :i;:eaks, the activity of each 
isot.o:i;:e identified and the error at 1 or 2 sig!TB.. The program also 
quantifies the canbined activity of all garrrra emitting radionuclides 
(Gross Garma Activity) present in that sarrple. 

Cefinitions 

Gross Garma Activity - Activity of all the garnra emitting radionuclides in 
the sarrple 1::eing analyzed. The rra j or gamra erni t ters, usually examined 
with this rret.hcd are natural uranium decay series, natural thorium decay 
series, and byprc:duct rraterials ( e . g. , fission prc:ducts) . The rra j or gamra. 
emitting crnp:,nents of the uranium and thorium decay series are Thorium 
232, Radium 226 , Radon 222, Lead 215, and Bisrruth 214 . The rrain use of 
gamra analysis has !Jeen to identify and quantify fission prc:duct:s that 
represent the ffi3.jor release and contamination fran nuclear processes. The 
rrajor isotop:s that historically have !Jeen characterized by garrrra are 
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Cesium 134, Cesium 137, Cobalt 57, Cobalt 60, Iodine 131, and a variety of 
rare carp:ments that are difficult to isolate and count by at.her rrethcds. 

4. Resp::)nsibilities 

4.1 The laroratory technician or analyst shall: 

o Perform the rrethcd in accordance with this SOP No. CA-GLR-R600 or 
as directed by the laroratory section supervisor, 

o Resolve nonconforrrances in rrethcds and data, first individually, 
then, if necessary, with the help of the laroratory section 
supervisor or other technical resource, and 

o Re:port unresolved nonconforrrances with a Nonconfo:r:mance and 
Corrective Action Report form in accordance with SOP No. HC-RI:C
G002. 

4 . 2 The laroratory section supervisor shall : · 

o Assist the laroratory technician or analyst in resolving 
nonconforrrances, and 

o Review and approve the data, rrethcdolcgy, and final re:ports for all 
analyses, tests, and procedures which are perfonred in his or her 
laroratory section. 

4. 3 The QA/et::. coordinator shall rronitor adherence to this SOP and 
conformance to the OC criteria of the cited rrethcd. 

4 .4 The laroratory m:mager shall ensure that the necessary resources are 
available to accurately and successfully adhere to SOP No. CA-GI.R
R600. 

5 . Interferences, Crnrrents, and Helpful Hints 

5.1 Interferences 

5 .1.1 The rrain interferences in garma C'OI.II1ting are encountered wher1 
utilizing NaI (TI) detectors. 'll1ese type of detectors are 
quite efficient rut have very i;x:::or resolution. The net result 
is that individual isotopes cannot 1:e identified accurately 
with this t~ of detector. nus problem is eliminated by 
utilization of high purity genranium detectors. 
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5.1.2 The energy range is also an issue, even when high purity 
gerTIBnium detectors are utilized. P-Type HR3e detectors are 
very accurate for detection of garma activities above 200 Kev 
photopeak energy. The P-Type detector has p::or resolution 
telow 150 Kev. In cases where it is important to have gcx:::d 
resolution telow 150 KeV a N-Type detector should te errployed 
to identify and quantify these isotopes. 

5 .1. 3 calibration for each sample geanetry configuration and rratrix 
types is extrerrel y important . The geanetry can drastically 
alter detector efficiency and different rratrices can also have 
pronounced effects of detection capabilities. 

5 . 1 . 4 In the same concept as 5 . 1 . 3 the harcgenei ty of the sample is 
extrerrely important. The sample must te hCID::X3"enous to allow 
for carparison with the calibration standard. If the sample is 
cmprised of several rrat r ~x types, the sample should te 
subjected to sane preparation that will provide a rrore 
harcgenous (representative ) aample. This could teas sirrple 
as separating oil fran wa.'.:er and counting each fraction 
separately. Non-harcgenous samples rray precipitate out or 
plate._ out on the sample container during counting changing the 
gearetry of the counting system and altering the accuracy of 
the data produced. 

5 .1. 5 Since the system is non-destructive and large arrounts of 
material are utilized during counting, there is always the 
:potential for contamination of the counting area and/ or the 
detection system teing utilized. It is extrerrely important to 
have all the technical staff aware of proper handling 
protocols. This is important for health and safety as ,:,.,ell as 
for maintaining quality data. Background of the counting area 
and of the detection equiprent should te rronitored 
continuously for bJth exp:,sure levels and for rerrovable 
contamination in the form of dust and dirt. 

5.2 Ccmrents 

Garrna Spectroscopy utilizing High Purity Gerrranium (HFCe) detectors 
canbined with the very p:,werful analytical software available today 
provides a very effective analytical rrechanism if utilized properly. 
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5.3 Helpful Hints 

Screening results taken at the time of receipt should 1:e utilized to 
identify higher activity samples prior to analysis. This is 
irrp:,rtant for safety of all personnel as well as 1:eing useful in 
minimizing contamination in the analytical preparation areas and the 
counting areas. 

6. Sampling, Sample Preservation, and Holding Times 

6 . 1 Sampling Procedure 

The sampling procedure should conform to Chapter Three of EPA SW-846. 
All samples should 1:e collected according to these guidelines. The 
samples are to 1:e collected in plastic or glass containers which have 
1:een cleaned according to EPA specifications. All sampling 
infomation should 1:e included on a chain-of-custcdy (CCC) record 
which should include all sampling dates and times, sarrpling 
requirements, temperature and atrrospheric conditions, location, and 
the initials of individuals involved in the sampling and/or handling 
of the samples. 

The samples should 1:e collected in a rranner which will provide the 
rrost representative sample. Drinking water samples should 1:e 
collected fran the free fla.<lng source and should 1:e large enough to 
provide adequate sample to achieve the detection limits required 
under the safe drinking water regulations. Note: 500 rnL is required. 

If the rraterial, such as NJRM scale, contains significant 
radioactivity (level 3 or higher, see CA-HFM-001, "Standard Operating 
Procedure for Radioactive Sample Control and Screening"), the sample 
size should not exceed 40 g in order to reduce ~sure to personnel 
who handle the rraterials and to ccnply with ror regulations. 

6.2 Sartple Preservation 

Aqueous samples should 1:e preserved at the time of sampling by 
acidification with dilute nitric acid to a pH of <2. If it is not 
i;:ossible to preserve sanples in the field, the samples should 1:e 
preserved at the laboratory within 5 days of sarrpling. The samples 
should then 1:e allo.,,ed to set for 16 hours prior to analysis in order 
to solubilize any activity that rray have been plated out onto the 
container . Solid and soil samples are not preserved in the field or 
laboratory. rum: Sarrples that require Il2 9 analysis shall r.ot J:e 
preseJ:Ved rut will 1:e kept at 4 ° C until analyzed. . 
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6.3 Holding Tirres 

Sarrples, if properly preserved, can l::e stored for up to five half
lives or six rronths, whichever occurs first . There may t:e components 
in the sarrples that precipitate er plate out during this time pericd 
that could cause an intrcducticn of error into the rreasurerrents. 
These should l::e noted during the analysis of· sarrples that have teen 
held for extended pericds prior to analysis. All analysis shall t:e 
decay corrected to the tirre of sarrpling during the rep:)rting process. 

If there are isotopes with short half lives, such as 1131, the 
analysis should l::e perfo:rrred irrrrediately Up:)n receipt and the result 
decay corrected to the date sarnpled . 1129 should t:e analyzed 
irrrrediately upon receipt to minimize degradation due to temperature 
effects. For short half-life sarrples received long past sarrpling, 
notify the client to resarrple. This is necessary l::ecause short half
life sarrples can quickly decay t o levels l::elow Ll..D. Generally 
sarrples should not t:e analyzed b::yond four half lives frcm the 
sarrpling date to give valid data. 

7. Safety 

7.1 General Safety Procedures 

o Be kna,.;ledgeable of the MSDS information for each chemical which 
is used in the procedure. 

o Conply with the instrurrent manufacturer's and chemical supplier's 
safety precautions. 

o Ccrrply with all applicable safety regulations and safety SOPs. 

o Sarrple analysis functions shall l::e perfo:rrred in the appropriate 
environrrent, such as canopies or furre heeds. 

o Gloves, protective clothing, face shields, and protect i ve eye¼ear 
should t:e ¼Om by all analys sand technicians while they are in 
the laboratory. The staff shall always rerrove gloves and other 
protective clothing prior to leaving the laboratory and diSp:)se or 
store them prq::erly. 

o All analysts and technici ans shall wash all areas of their hands 
and arms which may have te,:.._n exposed to contaminated materials 
prior to leaving the lab. 
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7.2 Sample Screening Procedure 

Refer to SOP No. CA-HFM-001, "Standard C)f:erating Procedure for 
Radioactive Sarrple Control and Screening." 

8. Quality Control 

There are four levels of quality control for the radiochemistry 
pararreters. F.ach level has a specified frequency and acceptance criteria 
for the methcd blanks, sample duplicates, rratri.x spikes, lal:oratory 
control standards, and chemical recovery. In general, the typical 
reporting level that is used is Level 2. Level 1 requirerrents are 
designated for IDRM clients only. Clients which require upper level OC 
must identify the level which will be needed to satisfy the requirements 
for a particular project at the time the project is accepted. Additional 
OC will be perform::d per client specifications as outlined in the project 
specific staterrent of t,,,0rk. Client requirerrents will supersede Core 
Lal:::oratories' requirerrents. The OC requirerrents for each level are 
specified in the sections listed below. 

Level 4 Level 3 level 2 Level 1 

Blank <Backqround <Backqrmmd <Backqround <Background 

.D.Iplicate RERs3 RERs3 RERs3 RER.s3 

Soike RcCO"vc:I""y N/A N/A N/A N/A 

Starrlard ~ ... -.. y 75-125% 75 - 125% 75 - 125% 75 - 125% 

Oeni.cal Recovery N/A N/A N/A N/A 

8 . 1 Met.hcd Blank 

The rret.hcd blank is an errpty garma container of the sarre gearetry as 
the calibration ( closed can for solids and marinelli beaker- for 
liquids) . Methcd blanks are perform::d P=r client request . 

8.2 Sarrple D...!plicates 

Sarrple duplicates should receive exactly the sarre treatrrent as the 
related sarrples throughout the procedure. For all four OC levels, 
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sample duplicates rrn.ist l:e analyzed at a frequency of one per every 20 
samples or a minimum of one per TTB.trix per batch. For all four er:, 
levels (unless otherwise specified by the client) , the acceptance 
criteria for the duplicate values is an RER s3. 

8.3 Matrix Spikes 

Matrix spikes are not performed for garrma analyses. 

8.4 I.al:oratory Control Standard 

A lal:oratory control standard (1.CS) is a standard which is tested as 
if it M:re a sample. For all four er:, levels, lal:oratory control 
standards must l:e analyzed at a frequency of one per day and rrn.ist l:e 
within± 25% of the kn0tm value. 

8.5 Corrective Action 

If the OC limits are exceeded, nctify the lal:oratory supervisor or 
QA/OC ccordinator, initiate an Out of Control Event Rep:irt or 
Nonconf orm3Ilce and Corrective Action Report, and take corrective 
action as advised. Failure to rreet client OC requirements will 
result in the reanalysis of all samples associated with the out of 
control c:x:,. case narratives are to l:e provided to the client which 
describe the out of control event and corrective action that W--aS 

taken. 

9. Apparatus and Materials 

9.1 Inst:rurrent typ: 

Core I.al:oratories presently operates two High Purity Genraniurn 
Detection systems (a N-Type 30% and a P-Type 18%) . Each detector can 
l:e utilized to assess gross gamre activity although the t~ N 
detector should l:e utilized for rreasurerrent of samples requiring 
assessrrent of la,.; energy garnra emitters such as Il29. 

9 .1.1 G'1X Series GAM,1A-X HFGe (30 .1% at 1. 33 MeV) with SK trump card 
l:::uffer, Ortec 572 Arrplifier, Ortec 459 J?or....;er Supply and Ortec 
Gamna shield. 

9.1.2 GEM Series HFGe (18.2% at 1.33 MeV) with Ortec 92 X Spectrum 
Master and Ortec Garma shield. 
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9.2 I..al::x:,rato:ry Materials 

9.2.1 Marinelli Beakers (500 ml Plastic) 

9. 2 . 2 Round Plastic Cans ( 60 ml) 

9.2.3 Electronic Balances, Ains...orth MX 2400 - with 2400 grams 
capacity or equivalent 

9.2.4 Analytical Balance, Metler or Sartorius 

9.2.5 Assortrrent of Class A Volurretric Ware (50 ml to 2000 ml) 

9 . 2 . 6 Equiprent Part and Repairs: All parts and repairs should 
utilize parts specified by the !TBI1Ufacturer of the instrurrent 

10. Reagents and Standards 

10.1 Reagents 

10.2 

Refer to SOP No. CA.-GLR-Rl20, 
Reagent Water Examination 
Sanples." 
Standards 

"Standard Operating Procedure for 
for Analysis of Environmental 

Refer to SOP No. CA-GLR-RllO, "Standard Cperating Procedure 
Radioactive Standards and Preparation. " 

11. Analytical Procedure 

11. 1 Instrurrent Calibration and Cperation 

11.1.1 The garma detectors are calibrated quarterly for energy and 
efficiency using traceable standards of known garma activity 
for each sarrple c:onf iguration and rratrix that will be 
analyzed. NABS or NISI'-Traceable standards are available fran 
NISI' catalc:g, EPA Q.iality Assurance Branch, EMSL-LV, FO BOX 
152027, Las Vegas, Nevada 98114, or ccmrercial sources such as 
D..lPont/NEN, Analytics, and Alrersham. 

11.1.2 Obtain NISI' Traceable Standard with at least 9 energies and 
Am241 in natrices of interest (closed can with clean sand) 
(Marinelli Beaker) . 
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11. 1. 3 Count standard for 1 hour or at least 10, 000 net area counts 
per peak. 

11.1. 4 Calibrate the sarrple for energy, shape, and efficiency 
according to the users manual of the current version of gamra 
software. Use at least 9 e..'1ergy values and Am241 energy. 

11.2 Sarrple Preparation 

Refer to SOP No. CA-GLR-Rl60, "Standard Operating Procedure for 
Preparation of Environrrental Sarrples · for Radiochemical 
Determinations." 

11. 2 . 1 Obtain a sample schedule f ran supervisor resp:insible for 
scheduling protocol and retrieve sarrples fran storage 
containrrent area. NJIE: D:x::urrent tirre, date, and volurre of 
sarrples on internal O:C fo:.--m up:m removal fran controlled 
storage area. 

11 .2.2 The sarrple containers requi~ed are a 500 ml Marinelli Beaker 
for liquids or a 60 ml sealed can for solids. 

11. 2. 3 I..al:el the sample container with laroratory identification 
numl::-er with non-rerrovable ink rrarker and confi:rm that the 
sanple has sarre ID numl::-er. 

11. 2. 4 I-Iaro3enize the sample thoroughly. 

11. 2 . 5 M:asure an aliquot of sarrple containing at least 500 ml if a 
liquid and approxirriately 75 g if a solid. 

11. 2 . 6 ReC'Ord the volurre or rrass utilized, the sanple ID numl::-er, the 
tirre and date, analyst's initials. 

11. 2 . 7 Retw:n the unused sample material to the controlled storage 
area, recording the date, tirre, sarrple ID rrumter, and initial 
the entry to verify the accuracy of the entry. 

11. 2. 8 DJplicate samples are run with each set of 20 gross gamra 
analyses. Sarrples are tXJl]X'ed up with identical volurres and 
lal:eled as the sample and the sample duplicate. 
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11. 3 Sample Analysis 

11. 3 .1 Record the date, tirre and instrument number in counting log 
l:x:::ok. Record the ID numt:ers of the samples to be counted and 
initial the data entry l:x:::ok to verify the validity of the 
entry. Record the counting tirre start and the number of 
samples to be counted. Enter this information in the file 
areas in the current software prcgram. 

11 . 3 . 2 Start the counter according to the instructions for the M:::A in 
the curre.rit software rrenual . 

11. 3 . 3 Count the samples for the tirre necessary to achieve client 
required detection limits. 

11. 3. 4 Analyze the spectra file produced and print the analysis. 
Save the data file to the hard disk for reanalysis, if 
required, at a later date. 

11 . 3 . 5 Perfo:rrrance/Verif ication of Instrument calibration: To veri fy 
the daily instrument :performance, count the standard for a 
minimum of 10 minutes and calculate the recoveries for the 
Arn241, Co60 and Csl37 peaks. The recoveries rrust be within± 
25% of the kna,,m values. If one or rrore of the peaks is 
outside ± 25%, :perfo:rrn the 10 minute standard cotn1t again. If 
one or rrore of the peaks rerrains outside of the ± 25% 
recovery, discontinue garnta counting in that detector until 
corrective action can be :perfo:med. 

11. 3 . 6 Background/Blanks M:a.surerrent Pararreters : Perfo:rrn a '-1.'eekl y 
background for a minimum of 10 hours, and a rrethcd blank as 
required by client specifications. 

12. Data Generation and calculations 

12.1 TI1e data to be generated and recorded are: kna,,m concentrations, 
measured ga.rma activities proouced by the current analysis program, 
dilution factors, and rreasured sarrple concentrations and OC 
pararreters. 
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12.2 Inst:r:urrent Efficiency calculations 

Inst:rurrent efficiency is the rreasure of the number of radioactive 
events (counts) seen by the inst:r:urrent divided by the actual numl::er 
of radioactive events (disintegrations) occurring. See the 
current EXJ3&G Ortec software rranual for the specific expression for 
efficiency depending on the type of · calibration perfomed 
(quadratic fit, p:)lynanial fit etc.). 

12.3 Activity Calculations 

See the current EG&.G Ortec software tra.nual for the activity, error 
and MDA calculations. 

12.4 Quality Control calculations 

12 . 4 . 1 Percent Recovery of Standai-ds 

Percent Recovery = Ana.1-..rzed Value x 100% 
Kncwn Value 

12 . 4 . 2 Percent Recovery of Matrix Spike 

Percent RecoveJ:y = SSC - SC x 100% 
SA 

where: 

SSC = Spiked Sa.rrple Concentrati on 
SC = Sa.rrple concentration (previously determined) 
SA = Spike .Pili.ed 
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12 . 4 . 3 Relative Error Ratio (RER) 

RER = 

Error 1 & 2 

13 . Data Reporting 

13 . 1 Raw Data Reporting 

= Measured Concentrations for the sarrple and 
duplicate 

= respective errors 

13 . 1 . 1 All raw data rrust be entered as it is acquired in the 
designated l:ound lcgl:ook. This includes test rrethcd, analyte 
being detennined, rreasurerrent pararreters, dilution factors, 
analyst's initials, and date of test. All information and 
data which is pertinent to the test should be recorded to 
facilitate data validation. Nrf unusual conditions or 
info:rrration on the appearance of the sarrples, or any other 
factors which rray influence the results should also be noted. 

13 . 1 . 2 Instrurrent printouts and copies of spreadsheets or graphs 
should be dated, initialed by the analyst, and filed 
chronologically in a designated area. 

13 . 2 I.ABNET Data Entry M:thcdolcgy 

For questions concerning I.ABNET data entry requirerrents, refer to 
the I.ABNET User Marrual or contact the laboratory section supervisor 
or QA/r.;/::. coordinator. 

13.2.1 M:thcd Reference 

The analyst nu.st verify that the proper rrethcd reference is 
entered for each sarrple analyzed. If the rrethcd which was 
utilized varies fran the assigned I.ABNET default rret.hcd, 
delete the incorrect test a::de for that sarrple and then enter 
the correct test a:de or chan3e the designated rrethcd in the 
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existing test cede. A corrected leg-in sheet will l:e 
generated and placed in the rraster (job) folder. 

13.2.2 Methcd Detection Limits 

Report the detection limit for the sample based on the matrix. 
Client specific detection limits should l:e reported when 
requested by the client. 

13 . 2 . 3 Uni ts 

Report the data using the appropriate units based on the 
sample matrix. Use pCi/1, µg/1, or rrg/1 for aqueous samples 
and pCi/g, µg/g, or rrg/g for soil and solid samples. 

13.2.4 Date Analyzed 

The analyst TTUSt enter the date of analysis for each batch of 
samples processed. Enter the date that the procedure was 
initiated. 

13.2.5 Significant Figures 

Record I.ABNEI' data to the proper number of significant 
figures. The rrumt:er of significant figures reported TTUSt 
correlate with the rrethcd detection limit. Generally, no rrore 

. than 3 significant figures should :be used for results greater 
than 10, and no rrore than 2 significant figures for results 
less than 10. 

Statistical rotmding TTUSt :be errployed in detennining the final 
reported o::incentration. Ref er to Standard Methods, 18th 
Edition, for further infm::na.tion on statistical rounding. 

13.2.6 Q.Jality Control Data 

Enter quality a:introl data for all rrethcd blanks, sample 
duplicates, matrix spikes, and U::Ss which were analyzed with 
the sarrple batch. 

13 .3 Case Narrative 

When required, a case narrative will l:e prepared and included with 
the report. Each report requiring a case narrative should include 
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the data, validation infomation, copies of relevant fax or phone 
legs, and any docurrentatian on corrective action that was taken. 

13 . 4 Job Files 

Collect all data sheets and printouts; place copies in the job 
file. The job file should then be transferred to the QA/C[:, 
coordinator, or designee, for validation and report generation. 
All a:x::: infomatian, leg-in infomation, leg sheets, spectral print 
outs if applicable, and report sheets should be placed in the 
client file. For jobs requiring level 4 data validation packages, 
include all standard infomatian, calibration infomation, and a 
case narrative. 

14. References 

EPA-600/4-80-032 Prescribed Procedures for Measuretre.nt of Radioactivity in 
Drinking water. 

15. M:!thcd Perfomance 

A data leg should be kept an the efficiency of each detector system and 
the performance of each system graphed over tirre. 
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1. SCOPE AND APPLICATION 

This procedure defines approved practices, special equipment, 
materials and operating instructions for safe, efficient and 
accurate analysis of Tritium from a variety of sample matrices 
which contain sufficient moisture to obtain a minimum of 1 ml 
liquid. 

1.1 Specific Method Utilized 

This procedure is derived from a variety of sources 
including but not limited to the USDOE "Environmental 
Measurements Laboratory Procedures manual" (HASL- 300), 
the USEPA "Prescribed Procedures for Measurements of 
Radioactivity in Drinking Water" (900 Series) and the 
professional experience of many radiochemists. 

1.2 Specific Analyte(s) Being Determined 

This method is specific ·to the identification of 
Tritium H3

• 

1.3 Required Report ing Limits 

1.3.1 Error Determination 

NRC Regulatory Guide 4. 14 requires that the 
magnitude of the random error of the analysis to 
the 95% uncertainty level should be reported and 
that systematic error should be reported if 
considered to be significant. The error is 
calculated in the following manner: Equations 
for the 95% confidence limits or error factor. 

= 1.96 X sg.rt(((SC/min)/min)+((BC/min)/min)) 
2.22 XE XV 

See the specific calculat ion procedure for 
details. 

1.4 Acceptable Range of Results 
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The acceptable reporting requirement is 10 pCi/1 in 
water and 10 pCi / g in solid. If the activity level is 
10 X the required detection limit the detection limit 
requirement is no longer valid. 

The detection limits achievable using this procedure 
are affected by many analytical parameters including 
the size of the sample analyzed, chemical recovery and 
the instrument background. The effectiveness of the 
separation and color quench can interfere with the 
analysis and can affect the results and uncertainty. 

2.0 SUMMARY OF METHOD 

A weighed undried portion of the sample is distilled 
under vacuum and distillate collected in a cryogenic 
trap to separate the water in the sample form its non 
volatile components. If required, the water collected 
is decolorized with 3 0% H20 2 • Any excess H20 2 is 
destroyed with manganese dioxide, which is then removed 
by f i ltration. This method is applicable to water and 
water contained in matrices whic t have not been dried. 
Examples include fresh fruits, vegetation, silica gel 
(used in air moni taring) , and soils. This method 
detects tritium present as free tritiated water and 
other volatile tritiated organics. The activity 
concentration is determined by liquid scintillation 
counting. 

3.0 DEFINITIONS 

3.1 Liquid Scintillation: The process by which 
alpha, beta or gamma radionuclides are measured 
by the interaction of the emitted radiation and 
fluors contained in a cocktail that the sample 
is dissolved in. The radiation interacts with 
the fluor causing a photon of light to be 
produced. This photon of light is detected by 
the counter and analyzed. The instrument 
measures the intensity of the 1 ight pulse to 
determine the energy of the radiation emission 
and counts the number of pulses to ascertain 
quantity . 
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3. 2 Liquids scintillator: The compound that the 
sample is mixed in to effect the counting 
process. The liquid scintillator may contain 
toluene or naphthalene as a solvent and PPO 
( 2, 5-diphenyloxazole) and POPOP ( 1, 4-bis ( 5-
phenyloxazolyl-2-yl) benzene) as the fluor. 

3.3 Throughout this procedure, approximate weights 
and measures will be designated by the use of 
whole numbers when referring to weights 
exceeding one (1) gram or volumes in excess of 
one (1) milliliter. Measurements of weights and 
volumes so designated can be made with top 
loading balances, graduated cylinders, etc. For 
approximate measures below one gram or one 
milliliter, the word "approximately" must be 
used prior to the described weight or volume. 

3. 4 Through this procedure, exact or critical 
weights and volumes will be designated by the 
use of one or more decimal places. Measurements 
of weights and volumes so designated should be 
made with accurate analytical instruments such 
as analytical balances, calibrated pipettes, 
etc. 

4.0 RESPONSIBILITIES 

4.1 Laboratory Technician 

The laboratory technician performing this analysis is 
responsible for performing the method according to the 
protocols outlined in the method described here. The 
technician must maintain all records and identify any 
problems that were encountered that could cause 
erroneous data to be generated. The lab analyst is 
also responsible for maintaining documentation that the 
instrumentation was performing according to 
specifications during the time the measurements were 
taken and that the calibrations records are accurate 
and valid. In cases where the detection limits are not 
achieved or the QC values are not acceptable the 
technician should create a corrective action file and 
take the appropriate action if there is need for 
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recalibration or reanalysis. If the corrective action 
requires attention for supervisory or management other 
appropriate staff should be informed by filing a 
corrective action form. 

4.2 Laboratory Supervisor 

The laboratory supervisor is responsible for overall 
operation of the laboratory ensuring that the 
laboratory is adequately staffed, trained, and equipped 
to handle the work load. Additionally, the laboratory 
supervisor is responsible for developing new 
methodologies and reviewiyo laboratory reports. 

5.0 INTERFERENCES, COMMENTS, AND HELPFUL HINTS 

5.1 Interferences 

5.1.1 Organic chelating agents and silicious 
materials, if present in the sample, can 
interfere with the determination. 
Therefore, such samples mus t receive 
specific treatment to eliminate any such 
interferences prior to analysis. 

5 .1. 2 The effectiveness of the separation and 
any color quench can interfere with the 
analysis and can affect the results and 
uncertainty. 

5.2 Comments: none 

5.3 Helpful Hints and Pr ecaut ions : Liquid Nitrogen 
is Corrosive HANDLE WITH CARE . 

6.0 SAMPLI NG METHODOLOGIES: 

6.1 Sampling Methodologies: 

The protocol for sampling should follow those 
out lined in SW846 . All samples should be 
collected according to these guidelines . All 
sampling information should be included on a 
proper Cha i n - of - Cus t ody which should include all 
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sampling dates and times, sampling requirements 
and initials of individuals involved in the 
sampling and/or handling the samples. 

6.1.1 Sampling conditions: 

Sampling conditions including the 
temperature and atmospheric conditions 
should be recorded on COC. 

6.1.2 Sampling Locations: 

The sampling location should be recorded 
on the coc and the sampling containers in 
a manner that will be recognizable and can 
be reproduced if required at a later date. 

6.1.3 Container Specifications: 

Amber glass 100 ml bottle with air tight 
lid is recommended for liquid. Any non 
permeable air tight container is 
acceptable. 

6.1.4 Special Sampling Procedures: 

The samples should be collected in a 
manner that will provide the most 
representative sample. In the case of a 
drinking water sample the sample should be 
collected from the free flowing source and 
should be large enough to provide adequate 
sample to achieve the detection limits 
required for SDW> (2 liters) 

If the materials contain significant 
activity such as NORM scale the sample 
size should be reduced to a maximum of 40 
g to reduce exposure to personnel handling 
the materials. Also, this will help to 
make shipping the samples in compliance 
with DOT shipping regulations simpler. 
NOTE: Samples that are high in activity 
should be minimized in volume in order to 
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7.0 

reduce personnel radiation exposure during 
shipment and handling. 

6.2 Sample Preservation: 

Samples should not be preserved. 

6.3 Holding Times 

Generally the sample can be stored up to six 
months, however due to the volatility of tritium 
it is recommended to be ran as soon as possible. 
See section 6. 2 for sample preservation 
information. 

SAFETY AND HEALTH CONSIDERATIONS: 

All samples received at the laboratory shall be 
screened for gamma exposure lev2 l s and for removable 
contamination upon receipt. Any materials that exceed 
DOT regulations and/or have activity greater than 
allowable by our facility license will be returned to 
the sender unopened. If the screening at receipt, by 
use of a gamma survey meter, indicates that there are 
significant amounts of gamma emitting materials in a 
sample, the samples shall be identified and labeled as 
radioactive. These samples along with all waste 
streams generated will be tracked by the radiation 
safety team as they are processed through the 
analytical process. All staff will be advised as to 
the hazardous nature of these materials and instructed 
as to the proper method of handling the material as 
they are brought through the facility. 

In the case of drinking water samples the amount of 
activity present does not represent any exposure risk. 
The sample is basically drinking water. In cases of 
environmental samples or mixed waste samples there is 
always the potential for hazardous components (ie. PCB 
or Dioxin) to be present along with harmful radioactive 
components such as Plutonium. These samples should be 
handled as if they are hazardous until proven 
otherwise. Gloves, protective clothing , face shields 
and eyeware should be worn at all times in the 
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laboratory. Sample analysis functions shall be carried 
out in the appropriate environment(e.g., fume hoods). 
The staff shall always remove disposable gloves or 
other protective clothing prior to leaving the 
laboratory area and dispose or store in proper 
locations. Staff shall wash all areas of hands and 
arms that may have been exposed to contaminated 
materials. Generally, the best approach to laboratory 
safety in a low level activity area is practicing good 
personal hygiene. 

8.0 QUALITY CONTROL REQUIREMENTS 

8.1 Type of QC Checks 

The QC check program should include analysis of 
NIST Traceable Standards, background blank, 
reagent blanks, instrument blanks, sample 
duplicates, spikes, matrix spike duplicates and 
bl ind samples. The samples in the program 
should be representative of the type of 
materials to be analyzed. 

8.2 Frequency 

An analytical group for H3 analysis should 
consist of 1 to 20 samples plus calibration 
samples. A minimum of one duplicate, one matrix 
spike, one method spike and one method blank 
should be performed with each analytical series. 
The calibration information for the 
instrumentation should be included in the job 
file for each analytical set. 

8.3 Evaluation Procedure 

The initial evaluation of the data should be 
done by the bench chemist. If the values do not 
fall within the acceptance criteria listed below 
the analytical set should be reviewed and 
corrective action taken. The quality assurance 
information, including corrective actions, 
should be reviewed and corrective action taken. 
The quality assurance information, including 
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corrective act ions, should be included with each 
report and should be reviewed and verified by 
the Facility Quality Assurance Officer. 

8.4 Acceptance/Rejection Criteria 

The following Quality Control Acceptance 
Criteria will be utilized as the minimum 
standard limits for acceptance. 

Method Blank ........ < Detection Limit 
Blank Spike ......... 70 - 125 % 
Duplicates .......... RER < 3 
Matrix Spike(s) ... . . : 70 - 125 % 

Method precision and Accuracy are tracked and 
documented on a continuing basis and Upper and 
Lower Warning Limits and Control Limits are 
maintained for use in the lab as a mean of 
examining trends and as a me c~anism to identify 
non- compliances. This is done by evaluating the 
last 25 set s o f knowns and duplicates f or 
accuracy and precision. These limits should be 
updated as each net set of 25 values becomes 
available. 

8.4.1 Corrective Action 

In cases where the values fall outside the 
acceptance range the data should be reviewed by 
the laboratory supervisor, or designated 
alternate. If there are valid r easons, such as 
high solid content or matrix problems, the data 
can be released with qualifiers. If there is no 
valid reason for the non conformance that 
analytical group should be re-analyzed. These 
issues should be tracked by filing a corrective 
action form and noted in the case narrative. 

9.0 APPARATUS AND MATERI ALS 

9.1 Required Information for Apparatus, Instruments, 
and Equipment 
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9.1.1 Liquid Scintillation Counter: Packard 
Instrument 2260 XL low background liquid 
scintillation counting system, or 
equivalent. 

9.1.2 Electronic Analytical Balance capable of 4 
decimal places. (0.0000 g) 

9.1.3 Top Loading Electronic Balance capable of 
100 g and 1 decimal place. (100.0 g) 

9.1.4 Heating mantles 

9.1.5 Vacuum pump 

9.2 Laboratory Materials 

9.2.1 

9.2.2 

9. 2. 3 

9.2.4 

9.2.5 

9.2.6 

9. 2. 7 

9.2.8 

Round bottom flask 

Tubing quick connects 

Adapter, right angle 

Vacuum trap, separable, VWR 55096-
100 or equivalent 

Dewar flask, -500 ml 

Tygon tubing, 1/4" I.D. or equivalent 

Support hardware 

Optional Benzene 
position heater 
glassware. 

Glass wool 

synthesizer 6 -
wi th associated 

10 of 16 

9.2.9 

9.2.10 

9.2.11 

Whatman #42 filter paper and filter funnels 

Liquid Scintillation Vial 

10 REAGENTS AND STANDARDS PREPARATION 
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10.1 Required Information on Reagents 

10 .1.1 

10.1.2 

10. 1. 3 

10. 1. 4 

10. 1. 5 

Opening of Reagents: All reagents 
require an open date to be placed on 
the outside of the bottle upon 
opening. 

Shelf Life: When labeling in house 
dilutions list the expiration date, 
the analyst who prepared the 
solution and date prepared on the 
outside of the container. Also 
properly label the container with 
the reagent name, strength, and 
hazardous material infcrmation. All 
secondary source bottles ('such as 
squeeze bottles or dropper bottles) 
must maintain the hazard information 
and chemical identifica tion with the 
strength, but may be listed as "from 
stock" instead of a nalyst, date 
ect ... 

Traceability: All radioactive 
standard must NIST traceable, and 
labeled with the preparers name, 
date of preparation, expiration 
date, isotope of interest, 
concentration, and unique 
identification number. 

All reagents must be of purity such 
that the measured radioactivity of 
blank samples does not exceed 1 cpm. 

Reagent (DI) Water shall be 
specified to be less than 2 micro 
ohms and free from radio nuclides. 

10.2 Materials List 

11 of 16 

All reagents used in this procedure shall be of 
ACS reagent grade unless other wise specified. 
All reagents, standards and carriers shall be 
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labeled and documented per CA-SRP- 001, 
"Preparation of Radiochemical Standards" and CA
SRP- 002, "Preparation of Chemical Standards". 

10.2.1 Reagents 

10.2.1.1 "DEAD" water, water 
containing little or no 
tritium. 

10.2.1.2 Liquid Nitrogen 

30 % Hydrogen Pero~ide . 3 

10.2.1.4 Manganese dioxide 

10. 2 .1.8 Liquid Scintillation Cocktail 

11 ANALYTICAL PROCEDURE 

11.1 Ins t rument Calibration and Operation 

See Use and Calibration of the LSC. 

11.2 Sample Preparation 

11. 2. 1 

11. 2. 2 

Place an appropriate amount of the 
sample into the flask. Typical 
sample wights are; fresh fruit and 
wet vegetation, about 20-30 g; dry 
(not dried) vegetation and wet soil, 
about 50 - 70 g; dry (not dried) soil 
about 100- 150 g; silica gel about 
100-125 g each (most silica gel 
tubes contain around 350 g of 
silica. Check client requirements 
on fractionalization of the silica 
into 2- 4 sections bottom to top) . 
It is desirable to obtain at least 
10 ml of water f r om the sample but 
not obtain so much as to plug the 
trap by freezing. 

Place aliquot into a r ound bottom 
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11. 2. 3 

11.2.4 

11. 2. 5 

flask and weight immediately. 

Cover flask with parafilm or other 
sufficient material so as not to 
loose any moisture. 

Record the net weight of the sample 
on the proper form by subtracting 
the tare weight of the flask from 
the gross weight of the flask and 
sample. 

Repeat the preparation section 
11.2.1 through 11.2.4 until all of 
the samples, including the QC have 
been aliquoted and are ready· to run. 

11.3 Separation Chemistry 

11. 3. 1 

·11. 3. 2 

11. 3. 3 

11. 3. 4 

11. 3. 5 

11. 3. 6 

Add the appropriate spikes as 
requested to the appropriate flasks. 

Assemble the apparatus as shown in 
the diagram following this 
procedure, Appendix section 12. 

Disconnect the quick-connect. 
Insert a small glass wool plug in 
the adapter. 

Re- assemble the apparatus as shown 
on the diagram, including the upper 
heating mantle and dewar flask. 
Connect the valse to a vacuum pump. 

Fill the dewar flask with liquid 
nitrogen to a level 1/2 way to the 
top of the collection tube. When it 
has equilibrated, turn the vacuum 
pump on . 

Turn on heaters. 
temperature as needed. 

Increase 

PAGE 

13 of 16 
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11.3. 7 

11. 3 .8 

Allow the water to distill from the 
sample, adding liquid nitrogen to 
the dewar flask as needed . Liquid 
nitrogen level can be slowly raised 
to near the top of collection tube 
during the distillation. 

Examine the sample through the flask 
at regular intervals to determine 
when all of the water has been 
removed. The soil will have a dry 
appearance and the vegetation and 
fruit will have a dehydrated look. 
The silica gel, depending on the 
type may turn color or change color 
as it looses moisture. Typical 
distillation times are: fresh 
fruit, 10 min; soil, 30 - 60 min; 
vegetation, 30 - 90 min; silica gel 
30-120 min, depending on the 
moisture content. 

11.3.9 Turn off heating mantles. Turn off 
the vacuum pump and vent the vacuum 
pump and line to atmosphere. 
Disconnect the quick-connect and 
remove the flask. Remove the dewar 
flask from the trap and allow the 
ice in tit melt. 

11.3.10 Deliver appropriate amount of water 
collected in the trap to a tared 
scintillation vial or transfer by 
volume. Record the weight or volume 
of the water on the worksheet. 
Typical aliquots are 5- 10 ml. Water 
may be stored in a c - tube and later 
transferred to the scintillation 
vial. 

11. 3. 11 When t he or iginal sample is cool 
obtain the dry weight of the sample 
plus flask. If needed calculate the 
net dry weight. 

PAGE 
14 of 16 
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11. 3. 12 
(pa .. ticularly a 

Examine the walyr inyy;p+4Xthe viyi. 
the-+water is ~6-6Xcolored 
problem with vegetation), it will 
require further treatment to 
minimize quenching during liquid 
scintillation counting. If the 
sample water is clear, proceed to 
step 11.3.15. 

11.3.13 To reduce sample color, accurately 
measure 1.5 ml of 30% H20 2 and 
deliver to the sample water. Mix 
gently and cover loosely. Allow the 
samples to react overnight or until 
the water is decolorized. 

11. 3 .14 To destroy excess H20 2 , add 1 g 
manganese dioxide. Mix gently, 
cover loosely, and allow to sit 
overnight. Filter t he samples 
through a Whatman #42 into a glass 
vial to remove the manganese 
dioxide. The sample and the blank 
should be treated identically during 
decolorizing. Account for any 
dilutions in calculation. 

11.3.15 Prepare the samples for liquid 
scintillation counting by adding 10 
ml of scintillation cocktail to the 
vial. If the total volume of the 
vial is not 20 ml, add DEAD water to 
the vial to make it 20 ml. Record 
the addition of DEAD water on the 
appropriate form(s). Shake the 
sample thoroughly and submit to the 
count room immediat ely. If the 
count room will not be counting the 
sample with in 12 hours. Store the 
sample in a refrigerator until 
counted. 

11.4 Counting and Calculations 

15 of 16 
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See the "LSC Counting and Calibration "procedure 
for proper counting the H3 sample. 

For calculations see "Calculations of LSC Data" 

11.5 Reporting parameters 

Values for th_e samples are generally reported in 
pCi/ 1 ( or g) to two significant figures, with 
the counting uncertainty stated at the 95% 
confidence level (2 sigma ). 

See "Reporting Criteria and Data Package 
assemble" for details. 

12 APPENDIX 

TRITIUM BY CRYOGENIC DISTILLATION APPARATUS 

Note 

1. The upper heating mantle on the flask is not shown. 

2. The Dewar flask that the trap is immersed in is not shown. 

3. The support hardware is not shown . 
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1. 

2. 

3. 

Scope and Application 

This standard operating procedure (SOP) provides guidance for the use of 
CA-GLR-R320 for detennining radium-226 activity in environmental samples 
by gas flow proportional counting. The method is capable of detecting 
radium-226 at 0.1 :i;::ci/1 in water with an error of +/- 30% at that activity 
level. The acceptable detection limits for routine analysis is 1 :i;::ci/1 in 
water and 1 pCi/g in soil or sediment. 

This SOP applies to the environmental testing laboratories in the 
Environmental Services Division of Core I..al:x)ratories, Inc. 

Swm.ary 

Initially the radium 226 is co-precipitated with lead sulfate by the 
addition of lead nitrate to a solution containing a high concentration of 
sulfate. The precipitate is dissolved in diethylenetriaminepentaacetic 
acid (DTPA) and the radium is reprecipi tated with barium sulfate leaving 
thorium, lead and the actinide daughter in solution. The barium sulfate is 
dissolved in DTPA and the radium 226 is precipitated as barium sulfate. 
The barium sulfate, containing the radium 226, is plancheted and alpha 
counted to determine the radium 226 content. 

Definitions 

Radium 226 is the radium decay product fran the decay of the natural 
uranium series. Radium 226 has a half life of 1600 years and decays by 
emission of a weak ganma and a strong alpha. It decays to radon 222 
(alpha) and two other alpha decay prcx:tucts. 

4. Responsibilities 

4. 1 The laboratory technician or analyst shall: 

o Perform the method in accordance with this SOP No. CA-GLR- R320, and 
EPA Method 903. 1, or as directed by the laboratory section 
supervisor, 

o Resolve nonconformances in ITEthods and data, first individually, 
then, if necessary, with the help of the laboratory secti on 
supervisor or other technical resource, and 
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o Report unresolved nonconfo:r:mances with a Nonconfor:mance and 
Corrective Action Report fonn in accordance with SOP No. HC-ru::c
G002. 

4.2 The laboratory section supervisor shall: 

o Assist the laboratory technician or analyst in resolving 
nonconfonnances, and 

o Review and approve the data, methodology, and final reports for all 
analyses, tests, and procedures which are perfonned in his or her 
laboratory section. 

4. 3 The QA/r;f:, coordinator shall roonitor adherence to this SOP and 
conformance to the r;J:, criteria of the cited method. 

4.4 The laboratory manager shall ensure that the necessary resources are 
available to accurately and successfully adhere to SOP No. CA-GLR
R320. 

5. Interferences, Carments, and Helpful Hints 

5.1 Interferences 

5 . 1 . 1 High chloride levels : Water samples knc,,.,n to contain high 
chloride concentrations should be diluted 1 to 2 times the 
original volume. The aroount of K

2
SO 

4 
should also be increased 

accordingly before proceeding with the initial lead sulfate 
precipitation. 

5. 1. 2 Organic material in water: Water samples containing 
noticeable airounts of organic matter should be evaporated and 
digested with HN:)

3 
-IClO 4 • The residue should then be 

subjected to a mild NaHS04 fusion. The resulting fusion cake 
can be dissolved and diluted to an appropriate volume. 

5 .1. 3 Siliceous material in water: Water samples containing 
silicate should be evaporated. and the residue subjected to a 
KF fusion. The resulting cake can be dissolved in HzS04 and 
diluted to an appropriate volume. 

5.1.4 Solid samples containing organic or siliceous materials rrust 
be subjected to preliminary treatrrents described in SOP CA
GLR-Rl60 before proceeding with the radium- 226 procedure 
described belc,,.,. 
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5. 1. 5 Samples containing large amounts of natural thoril.IDl will 
contain significant arrounts of raclil.IDl 224 which generates 
radon 220. However, after chenical separation and long 
ingrowth periods ( >8 days), radium 224 will decay until its 
activity is low cc:mpared with that of raclil.IDl 226. 

5 • 2 C01TT11ents 

A problem can occur when barium sulfate is first precipitated out of 
the IJI'PA solution. If no precipitation occurs after the addition of 
Ba.Cl

2
, 20% Na

2
S0

4
, 6 M acetic acid and heating five minutes, check the 

pH. If the pH is aoove 7, add one rrore ml of 6 M acetic acid. If 
the pH is less than 7, add l ml more of the 20% Na2SO 4 • 

5.3 Helpful Hints 

6. Sampling, Sample Preservation, and Holding Times 

6 . 1 Sampling Procedure 

The sampling procedure should confonn to Chapter Three of EPA SW-846. 
All samples should be collected according to these guidelines. The 
samples are to be collected in plastic containers which have been 
cleaned according to EPA specifications. All sampling information 
should be included on a chain-of-custody (CCC) record which should 
include all sampling dates and times, sampling requirenents, 
tenperature and atmospheric conditions, location, and the initials of 
individuals involved in the sarrpling and/or handling of the samples. 

The samples should be collected in a manner which will provide the 
roost representative sample. Drinking water samples should be 
collected fran the free flowing source and should be large enough to 
provide adequate sample to achieve the detection limits required 
under the safe drinking water regulations. 

If the material, such as NJRM scale, contains significant 
radioactivity (level 3 or higher, see CA- HPM-001,"Standard Operating 
Procedure for Radioactive Sample Control and Screening"), the sample 
size should not exceed 40 gin order to reduce exposure to personnel 
who handle the materials and to canply with ror regulations. 
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6.2 Sample Preservation 

Aqueous samples should be preserved at the tinE of sampling by 
acidification with dilute nitric acid to a pH of <2. If it is not 
possible to preserve samples in the field, the samples should be 
preserved at the laboratory within 5 days of sampling. The samples 
should then be allowed to set for 16 hours prior to analysis in order 
to dissolve any precipitate. Solid and soil samples are not 
preserved in the field or laboratory. 

6.3 Holding Times 

Samples, if properly preserved, can be stored for up to five half
lives or six months, whichever occurs first. 

7. Safety 

7. 1 General Safety Procedures 

o Be kno.vledgeable of the MSDS information for each chenical which 
is used in the procedure. 

o Comply with the instrt.mEnt ll\3Ilufacturer's and chenical supplier's 
safety precautions. 

o Comply with all applicable safety regulations and safety SOPs. 

o Sample analysis functions shall be perfonood in the appropriate 
environment, such as canopies or fume hoods. 

o Gloves, protective clothing, face shields, and protective eyewea.r 
should be worn by all analysts and technicians while they are in 
the laboratory. The staff shall always reroove gloves and other 
protective clothing prior to leaving the laboratory and dispose of 
or store then properly. 

o All analysts and technicians shall wash all areas of their hands 
and arms which may have been exposed to contaminated materials 
prior to leaving the lab. 
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8. 

7.2 Sample Screening Procedure 

Refer to SOP No. CA-HPM-001, "Standard Operating Procedure for 
Radioactive Sample Control and Screening." 

Quality Control 

There are four levels of quality control for the radiochemistry 
parameters. Each level has a specified frequency and acceptance criteria 
for the method blanks, sample duplicates, matrix spikes and laboratory 
control standards. In general, the typical reporting level that is used 
is Level 2. Level 1 requirenents are designated for OORM clients only. 
Clients which require upper level Q: rrrust identify the level which will be 
needed to satisfy the requirenents for a particular project at the time 
the project is accepted . .Additional Q: will be perfonned per client 
specifications as outlined in the project specific statement of work. 
Client requirements will supersede Coro Laboratories' requirements. The 
OC requirements for each level are speci. f i ed in the sections listed below . 

level 4 level 3 level 2 level 1 

Blank <Detection <Detection <Detection <Detection 
Limit Limit Limit Limit 

D.Iolicate RER.$3 ~3 ~3 RER.$3 

Spike P.eccrvery 75 - 125% 70 - 125% 70 - 125% 60 - 130% 

Starrlard Recovery 80 - 120% 70 - 125% 70 - 125% 70 - 125% 

8 . 1 Method Blank 

The irethod blank is a portion of AS'IM Type II water which is treated 
as a sample throughout the test procedure. For all four er:, levels, 
irethod blanks 11U1St be analyzed at a frequency of one per every 20 
samples or a minimum of one per batch. The analyzed concentration of 
analyte in the mathod blank should be less than the detection limit. 

8. 2 Sample Duplicates 

Sample duplicates should receive exactly the same treatment as the 
related samples throughout the procedure . For all four OC levels, 
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sample duplicates nrust be analyzed at a frequency of one i:_:>er every 20 
samples or a minirmnn of one per matrix i:_:>er batch. For all four c;;r:. 
levels (unless othei:wise specified by the client), the acceptance 
criteria for the duplicate values is an RER ~3. ; 

8.3 Matrix Spikes 

A separate sample aliquot shall be spiked with a known concentration 
of analyte and carried through the entire analytical procedure. The 
recarrnended spiking levels are two to five times the sample 
concentration. For all four c;;r:. levels, matrix spike samples ITn..1St be 
analyzed at a frequency of one i:_:>er every 20 samples or a minimum of 
one per matrix per batch. For Level 4, the acceptance criteria for 
the matrix spike % recovery is 75-125%. For Levels 2 and 3, the 
acceptance criteria for the matrix spike% recovery is 70-125%. For 
Level 1 t-ORM clients only), the acceptance criteria for the matrix 
spike% recovery is 60-130%. 

8.4 Laboratory Control Standard 

A laboratory control standard (I.CS) is a standard which is tested as 
if it were a sample. The I.CS activity should be similar to the 
activity of the samples. For all four c;;r:. levels, laboratory control 
standards nrust be analyzed at a frequency of one per every 20 samples 
or a minimum of one per batch. For Level 4, the acceptance criteria 
for the I.CS % recovery is 80-120%. For Levels 1, 2 and 3, the 
acceptance criteria for the I.CS% recovery is 70-125%. 

8.5 Corrective Action 

If the c;;r:. limits are exceeded, notify the laboratory supervisor or 
QA!c;;r:. coordinator, initiate an Olt of Control Event Report or 
Nonconformance and Corrective Action Report, and take corrective 
action as advised. Failure to meet client OC requiranents will 
result in the reanalysis of all samples associated with the out of 
control c;;r:.. Case narratives are to be provided to the client which 
describe the out of control event and corrective action that was 
taken. 

9. Apparatus and Materials 

9 . 1 Instrument type 
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9.1.1 Counting Instrumentation 

Berthold LB770-L2 10 Detector Gas Flo,.;, Proportional Counter or 
equivalent. 

9.2 Laboratory Materials 

9. 2 . 1 Graduated 2 liter beakers 

9 . 2 . 2 Graduated, 1 liter beakers 

9.2.3 Disposable pipet and micropipet tips 

9. 2. 4 Assortment of pi pet tors, 0. 05, 0. 2, 1. 0, 5 ml, and 10 ml. 

9.2.5 Stir bars½", 1 ½", stirrinc rods 6" 

9.2.6 Micro,.;rave oven in place of water ba.th 

9.2.7 Centrifuge 

9.2.8 Centrifuge tubes, 50 ml polyethylene with caps 

9.2.9 Stainless steel planchet 

10 . Reagents and Standards 

10 .1 Reagents 

10.1.1 Perchloric Acid, concentrated 

10. 1. 2 Sodium Bisulfate - NaHSO 4 

10.1.3 0.17 M OI'PA 

Dissolve 67 g of diethylenetriaminepentaAcetic acid (OI'PA) 
and 32 g of scx:iium hydroxide in approximately 300 ml of water. 
Dilute to 1 liter with DI water. 

10.1.4 Lead Sulfate Wash Solution 

Dissolve 25 g of potassium sulfate in 1 % H2SO 4 and dilute to 
1 liter. 
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10 .1. 5 1M Lead Nitrate 

Dissolve 33.1 g of Pb(00
3

)
2 

in water and dilute to 200 ml 
(final concentration of Pb= 104 ng/ml) 

10. 1. 6 0 .1J1 Lead Nitrate = 100ml 1M Pb(003 ) 2 diluted to l liter 

10.1.7 0.0172!1 Ba.Cl 2 

Dissolve 3.57 g of Ba.Cl
2 

in water and dilute to l liter. 
Final concentration of Ba= 2.4mg/ml) 

10.1.8 20% Scx:lium Sulfate 

Dissolve 200 g of Na2S04 in water and dilute to 1 liter 

10.1.9 6!:1 Acetic acid 

Dilute 345 ml of glacial acetic acid to 1 liter 

10.1.10 Scx:lium Acetate solution, saturated 

Add 200 ml of water to 360 g of scx:lium acetate 

10. 1. 11 Radium 226 standard fran an NIST traceable source. Refer to 
SOP No. CA-GLR-RllO, "Standard Operating Procedure for 
Radioactive Standards and Preparation." 

10 .1.12 Radioactive purity of reagents shall be such that the IOOaSured 
radioactivity of blank sarrples does not exceed 1 cpn. 

10. 1. 13 Reagent water, Refer to SOP No. CA-GLR-R120, "Standard 
Operating Procedure for Reagent Water Examination for Analysis 
of Environmental ~les." 

10. 1 . 14 Acetone - Anhydrous 

10. 1. 15 AITTronium Hydroxide 15_N: NH4':E ( concentrated.) 

10. 1. 16 AITTronium Hydroxide 1. 0_N: Dilute 66. 7 ml of concentrated. NH.Ci-I 
to 1 liter with reagent water. 

10 .1.17 Ethanol, 95% 
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10. 1.18 Ethanol, 80%: Dilute 200 ml of absolute ethanol with 50 ml of 
water and store in polyethylene ware. 

10.1.19 Hydrochloric acid, 1~ HCl (concentrated) 

10 .1. 20 Hydrochloric acid 8M: Mix 2 volumes of cone. HCl with 1 
volume of water. 

10.1.21 Hydrochloric acid 3N. Dilute 250 ml of cone. HCl to 1 liter 
with reagent water. 

10.1.22 Hydrofluoric Acid 29!:i: HF (concentrated) 

10 .1. 23 Hydrogen Peroxide, 30%: H202 

10.1.24 Nitric Acid, 16N: Ht-0
3 

(concentrated) 

10. 1. 25 Nitric Acid 8N: Mix 1 volili-:ie of 16N 1-003 with 1 volume of 
Hp. 

10. 1. 26 Nitric Acid IN: Mix 62. 6 ml of concentrated HNJ3 with reagent 
water and dilute to 1 liter. 

10.1.27 Nitric Acid, 0.25N: Mix 1 volume of 1N with 3 volumes of 
water. Prepare 16 liters. 

10. 1. 28 Sodium Hydrogen Sulfate - Sulfuric Acid Solution: Dissolve 10 
g of NaHS0

4 
in 100 ml of water and then carefully add 100 ml 

of 36!:i 1¾S0
4 

(concentrated) while stirring. 

10.1.29 Sodium Hydroxide, 6N: Dissolve 48 g of Na.OH into 124 ml of 
distilled water and dilute to 200 ml. This solution should be 
prepared fresh for each use if uranium is to be analyzed . 

10. 1. 30 Soditm1 Hydroxide, 0. IN - Dissolve 4 g Na.OH into 800 ml of 
water and dilute to 1 liter in a volumetric flask. 

10.1.31 Sulfuric Acid, 36N: H2S04 (concentrated), 96%. 

10. 1. 32 Sulfuric Acid 0. 6N: Mix 16 • 7 ml, 36N 1¾SO 4 (concentrated) 
with 200 ml of reagent water and dilute to 1. 00 liters. 
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10.2 Standards 

Refer to SOP No. CA-GLR-RllO, "Standard Operating Procedure 
Radioactive Standards and Preparation." 

11. Analytical Procedure 

11.1 Instrument calibration and Operation 

Refer to SOP No. CA-GLR-R300, "Standard Operating Procedure for LB-
770 Operation." 

11.2 Sample Preparation 

Refer to SOP No. CA-GLR-Rl60, "Standard Operating Procedure for 
Preparation of EnvirollllEntal Samples for Radiochenical 
Detenninations." 

11.3 Sample Analysis 

Note: Check to see if samples were precipitated with Pb-Ba user 
solution or O.JJ:! PbN:>3 • Steps 11.3.3 and 11.3.6 will be 
anitted if Pb -Ba user soln was used. 

11 . 3 . 1 Sample is received in a 50 ml centrifuge tube fran the 
preparation procedure ( CA-GLR-R160) . Dissolve the ppt in 15 
ml of O. l 7!1 IJI'PA stirring in a hot water bath. (May use up to 
25 ml IJI'PA. ) 

11.3.2 Add 10 ml DI H
2
0. 

11. 3. 3 Add 2 ml of O. 0172M BaC12 to the lead sulfate solution and 
mix. If prepped with Pb-Ba user solution, anit this step. 

11.3.4 Add 2 ml of 20% Na.
2
S0

4 
and mix thoroughly. 

11.3.5 Heat until hot. 

11. 3. 6 While swirling the solution, add 2 ml of 6M acetic acid. 
While stirring, add an additional 1 ml of 0.0172!1 BaC1 2 ; If 
Pb-Ba user soln. was used, anit the 1 ml aa:titiai of 0.0172M 
BaC.1

2
• After mixing thoroughly, place the centrifuge tube in 
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a hot bath for 5 to 10 minutes sirring occasionally. The 
Ba.Cl 2 should precipitate at this point. (If no precipitation 
occurs, add an additional 1 ml of 20% Na

2
S04 .) If none, then 

add a third ml of 6M acetic acid. 

11.3.7 Centrifuge and pour the supernate into a second centrifuge 
tube if Pb 210 is needed, otherwise discard the supernate. 

11. 3. 8 Transfer precipitate with small additions of DI Hp to a 
clean, labeled, pre-weighed planchet. (Use stir rod to scrape 
off bottom of c-tube.) Dry planchets on hot plate at law 
setting. Cool samples and re-weigh. 

11. 3 . 9 Turn samples in to the count roan for counting by procedure 
CA-GLR-RJOO, "Standard Operating Procedure for LB-770 
Operation . " Alla.v the samples to eqilibrate 24 to 36 hours 
and count in law background proportional counter. Note: A 
Jma.vn standard and blank sho~ld be included. with each set in 
the 10 channel Berthold counter in order to determine the 
efficiency at that time. This eliminates the need to determine 
ingra.vth and decay corrections, because the efficiency of the 
system is measured as a function of the internal standard with 
each run. If there is a significant arrount of radium 228 
present it is advisable to recount the radium 226 planchet 
after 12 to 14 days to account for any radium 224 present as 
a decay product fran radium 228. The software program utilizes 
the calibration information fran each individual detector and 
adjusts for differences in efficiencies between each detector 
in calculating the radium activity of each sample. 

12. Data Generation and calculations 

12.1 Activity calculations 

12.1.1 Activity (P:i/Unit Vol) 

SC/ min - BC/ min 
2.22 •E* V 
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12.2 

min = minutes of counts 
BC= gross background counts 
V = volume of sample utilized (liters, gm, etc.) 
E = Batch efficiency 
SC= gross sample counts 

Equation for error at the 95% confidence level. 

l. 96 }( SC/.min ) + ( BC/ _min) 
min min 

12.3 Equation for the Lo.ver Limit of Detection. 

4 , 6 6 ✓ BC/.min 
min 

12.4 Quality Control calculations 

12.4.1 Percent Recovery of Standards 

Percent Recovery= Analyzed Value x 100% 
Kno..m Value 

12. 4 . 2 Percent Recovery of Matrix Spike 

Percent Recovery= SSC - SC x 100% 
SA 

where: 

SSC = 
SC = 
SA = 

Spiked Sample Concentration 
Sarrple concentration (previously determined) 
Spike Added 
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12.5 Relative Error Ratio (RER) 

RER = 

C
1 

& C
2 

= Measured Concentrations for the sample and 
duplicate 

Error 
1 

, 
2 

= respective errors 

13 . Data Reporting 

13.1 Raw Data Reporting 

13 .1 . 1 All raw data must be entered as it is acquired in the 
designated bound logbook. This includes test method, analyte 
being detennined, measurenent parameters, dilution factors, 
analyst's initials, and date of test. All inf onnation and 
data which is pertinent to the test should be recorded to 
facilitate data validation. AfPf unusual conditions or 
infonnation on the appearance of the samples, or any other 
factors which may influence the results should also be noted. 

13. 1. 2 Inst.rurrent printouts and copies of spreadsheets or graphs 
should be dated, initialed by the analyst, and filed 
chronologically in a designated area. 

13.2 LIMS Data Entry Methodology 

For questions concerning LIMS data entry requira'IEnts, ref er to the 
LIMS User Manual or contact the laboratory section supervisor or 
<:JIVOC coordinator. 

13.2.1 Method Reference 

'n1e analyst ITUSt verify that the proper method reference is 
entered for each sample analyzed. If the method which was 
utilized varies fran the assigned LIMS default method, delete 
the incorrect test code for that sample and then enter the 
correct test cc:x:ie or change the designated method in the 
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existing test code. A corrected log-in sheet will be 
generated and placed in the master (job) folder. 

13.2.2 Method Detection Limits 

Report the detection limit for the sample based on the matrix. 
Client specific detection limits should be reported when 
requested by the client. 

13. 2 . 3 Units 

Report the data using the appropriate units based on the 
sample rratrix. Use J;Ci/L for aqueous samples and p::i/g for 
soil and solid samples. 

13.2.4 Date Analyzed 

The analyst must enter the date of analysis for each batch of 
samples processed. Enter the date that the procedure was 
initiated. 

13.2.5 Significant Figures 

Record LIMS data to the proper number of significant figures. 
The number of significant figures reported must correlate with 
the method detection limit. Generally, no more than 3 
significant figures should be used for results greater than 
10, and no more than 2 significant figures for results less 
than 10. 

Statistical rounding rru.st be at;?loyed in detennining the final 
reported concentration. Refer to Standard ~thods, 18th 
F.clition, for further infonnation on statistical rounding. 

13. 2. 6 <;:pali ty Control Data 

Enter quality control data for all roothod blanks, sarrple 
duplicates, matrix spikes, and I..CSs which were analyzed with 
the sample batch. 

13.3 case Narrative 

When required, a case narrative will be prepared and included with 
the report. Each report requiring a case narrative should include 
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the data, validation infonnation, copies of relevant fax or phone 
logs, and any documentation on corrective action that was taken. 

13. 4 Job Files 

Collect all data sheets and printouts; place copies in the job 
file. The job file should then be transferred to the· QA/(;!:. 
coordinator, or designee, for validation and report generation. 
All COC infonnation, log-in infonnation, log sheets, spectral print 
outs if applicable, and report sheets should be placed in the 
client file. For jobs requiring level 4 data validation packages, 
include all standard infonnation, calibration infonnation, and a 
case narrative. 
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15 . Method Perfonnance 

N/A 

16 . Associated Dcx:urrents and Fo~ 
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RJI'E: Check to see if samples were precipitated with Pb-Ba user soln. or O.lN 
Pb(003) - steps 3 & 7 will be deleted if Pb-Ba user soln. was used. 

__ l.) Md 15 ml 0.17!1 DTPA to ppt. and heat sample until dissolved (may use 
up to 25 ml with DTPA). 

__ 2.) .Add 10 ml DI H
2
0. 

Step 3 should be emitted if Pb-Ba user soln . was used. 

__ 3.) Add 2 ml 0.0172M Ba.Cl2 • 

__ 4.) Add 2 ml 20% .Na.
2
8()4 • Stir. 

__ 5. ) Heat until hot. · 

__ 6 . ) Md 2 ml 6M Acetic Acid while stirring. 

Step 7 should be anitted if Pb-Ba user soln. was used. 

__ 7.) Add an additional 1 ml 0.0172!1 BaC12 while stirring. 

__ 8. ) Cool samples. Centrifuge. 

__ 9.) Pour off supernate. (If Pb210 is needed, save supernate in clean 
centrifuge tube, othfilWise discard.) 

__ 10.) Transfer precipitate with small ad:iltions of DI 1½0 to a clean, 
labeled, pre--weighed, planchet. (Use stir rod to scrape off bottan 
of centrifuge tube.) 

__ 11. ) D.ry planchets on hot plate at low setting . 

__ 12 . ) Cool planchets and re-weigh. 

__ 13 . ) Allow 24 - 36 hours bef orn counting. 
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1. Scope and Application 

This standard operating procedure (SOP) provides guidance for the use of 
CA-GLR-R430 for analyzing Arrericium in Environmental Samples by Alpha 
Spectroscopy . 

This SOP applies to the environrrental testing laboratories in the 
Environmental Services Division of Core I..al:oratories, Inc. 

2. Sunmary 

The sample is prepped (CA-GLR-Rl60) and, if necessary, purified as 
described in CA-GLR-R405. Upon carpletion of these, the sample is 
received in a dried form. The sample is then taken through an iron 
hydroxide precipitation to separate the rretals. This precipitate is 
dissolved and the americium is purified on an Eichrcm anion-exchange 
column. Once the column is purified, it is sent to CA-GLR-R470 for final 
rrounting. 

3. Cefinitions 

3 .1 Internal Isotope Tracers : In alpha-spectroscopy, radioactive isotopes 
not found in nature are often used as internal TIBrkers to determine 
the concentration of their natural counterparts . A known arrount of 
activity is added to the sample at the start of the procedure . 'Ihe 
activity of that tracer recovery rreasured during alpha spectroscopy 
represents total efficiency including toth chemical and counter 
efficiency . This gives us a very sirrple and accurate means of 
determining the arrount of the natural isotopes in that sample. 

3 .2 Alpha-Spectroscopy: This is a rreasurerrent technique that is able to 
identify differences in energy levels fran absorption of alpha
particles on a charged silica diode. The pulses prcduced fran the 
interaction bet~ the alpha particle and the diode are amplified 
and the signals are collected an a multi-channel analyzer. By 
counting for a pericd of ti.Ire , peaks are accumulated that represent 
specific alpha energies indicating the presence of specific alpha 
emitting radionuclides. 



TITLE Standard Operating Procedure for Americium Analysis of Envirorurental San,ples 
by Alpha Spectroscopy 

SOP NO. REVISION NO . EFFECTIVE DATE 

6/8/98 

PAGE 

CA-GI.R-R430 0 3 of 14 

4. Responsibilities 

4.1 The laboratory technician or analyse shall: 

o Perform the rnethcx:l in accordance with this SOP No. CA-GLR-R430, or 
as directed by the laboratory section supervisor, 

o Resolve nonconfornB.I1ces in rnethcds and data, first individually, 
then, if necessary, with the help of the laboratory section 
supervisor or other technical resource. 

o Rep:,rt unresolved nonconfomences with a NonconfornBnce and 
Corrective Action Rep:,rt form in accordance with SOP No. HC-RIX
G002. 

4.2 The laboratory section supervisor shall: 

o Assist the laboratory tecr.r..~cian or analyst in resolving 
nonconfomences, and 

o Review and approve the data, rnethcd.ology, and final rep:Jrts for all 
analyses, tests, and procedures which are performed in his or her 
laboratory section. 

4. 3 The QA/er::, ccx:m:linator shall rronitor adherence to this SOP and 
conforrrance to the er::, criteria of the cited rnethod. 

4 . 4 The laboratory rrenager shall ensure that the necessary resources are 
available to accurately and successfully adhere to SOP No. CA-GI.R
R430. 

5. Interferences, Ccmrents, and Helpful Hints 

5.1 Interferences 

Self absorption rray occur if sarrple is not isolated carpletely. 

5.2 Ccmrents 

5.3 Helpful Hints 
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6. Sampling, Sample Preservation, and Holding Times 

6 .1 Sampling Procedure 

The sampling procedure should conform to Chapter Three of EPA SW-846. 
All samples should be collected according to these guidelines. The 
samples are to be· collected in plastic containers which have been 
cleaned according to EPA specifications. All sampling inforrretion 
should l::e included on a chain-of-custcxiy (O:C) record which should 
include all sampling dates and ti.mes, sampling requirerrents, 
temperature and atrrospheric conditions, location, and the initials of 
individuals involved in the sampling and/or handling of the samples. 

The samples should be collected in a rranner which will provide the 
rrost representative sample. Drinking water samples should l::e 
collected fran the free flawing source and should be large enough to 
provide adequate sample to achieve the detection limits required 
under the safe drinking water regulations . Note: 500 mL is required. 

If the rraterial, such as IDRM scale, contains significant 
radioactivity (level 3 or higher, see CA-HFM-001, "Standard Operating 
Procedure for Radioactive Sample Control and Screening"), the sample 
size should not exceed 40 g in order to reduce exposure to personnel 
who handle the rraterials and to carply with ror regulations. 

6.2 Sample Preservation 

Aqueous samples should be preserved at the tirre of sampling by 
acidification with concentrated nitric acid to a pH of <2. If it is 
not possible to preserve samples . in the field, the samples should l::e 
preserved at the lal:oratory within 5 days of sampling. The samples 
should then be allONed to set for 16 hours prior to analysis in order 
to dissolve any precipitate. Solid and soil samples are not 
preserved in the field or lal:oratory. 

6 . 3 Holding Ti.mes 

Sarrples can l:e stored up to six rronths if they are properly 
preserved. 
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7. Safety 

7.1 General Safety Procedures 

o Be kno.vledgeable of the MSDS information for each chemical which 
is used in the procedure. 

o Ccmply with the instrument rranufacturer' s and chemical supplier's 
safety precautions. 

o Ccmply with all applicable safety regulations and safety SOPs. 

o Sample analysis functions shall l:e perfor:rred in the app:mpriate 
envirorurent, such as canopies or furre hcods. 

o Gloves, protective clothing an:i protective eyewear should l:e \\Orn 
by all analysts and technicians while they are in the lab:Jratory. 
The staff shall always rerrove gl ..:::ves and other protective clothing 
prior to leaving the lab:Jratory and dispose or store them properly. 

o All analysts and technicians shall wash all areas of their hands 
and arms which ITE.Y have l:een exp:,sed to contaminated materials 
prior to leaving the lab. 

7.2 Sartple Screening Procedure 

Refer to SOP NJ. CA-HFM-001, "Standard Operating Procedure for 
Radioactive Sarrple Control and Screening. " 

8. QJ.ality Control 

There are four levels of quality control for the radiochemistry 
pararreters. Each level has a specified frequency and acceptance criteria 
for the rrethcx:i blanks, sarrple duplicates, matrix spikes, laboratory 
control standards, and chemical recovery. In general, the typical 
re!X)rting level that is used is Level 2 . Level 1 requirerrents are 
designated for NJ.RM clients only. Clients which require upper level C/2. 
must identify the level which will l:e needed to satisfy the requireirents 
for a particular project at the tirre the project is accepted. Additional 
Cf2, will l:e ~orrred per client specifications as outlined in the project 
specific staterrent of 1/,!Qrk. Client requirerrents will St.Ip=rsede Core 
Lal::oratories' requirerrents . The C/2. requ.irerrents for each level are 
specified in the sect.icns listed 1:elo.v. 
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Ievel 4 Level 3 Level 2 Level 1 

Blank <Cetection <Cetection <Cetection <Cetection 
Limit Limit Limit Limit 

Thmlica.te RERs3 RERs3 RER.s3 RERs3 

Soike Reo:::;-JerV 75 - 125% 70 - 125% 70 - 125% 60 - 130% 

Standard ~ v=Y 80 - 120% 70 - 125% 70 - 125% 70 - 125% 

Oanical Recovery 50 - 100% 35 - 110% 20 - 110% 20 - 120% 

8.1 Methc:::d Blank 

The rrethc:::d blank is a portion of AS1M Type II water which is treated 
as a sample throughout the test procedure. For all four OC levels, 
methc:::d blanks rrn..1St be analyzed at a frequency of one per every 20 
samples or a minimum of one per batch. The analyzed concentration of 
analyte in the rrethcd blank should be less than the detection limit. 

8 .2 Sample Duplicates 

Sample duplicates should receive exactly the sarre treatrrent as the 
related samples throughout the procedure. For all four OC levels, 
sample duplicates rrn..1St be analyzed at a frequency of one per every 20 
sarrples or a minimum of one per rratrix per :batch . For all four OC 
levels (unless otherwise specified by the client), the acceptance 
criteria for the duplicate values is an RER s3. 

8.3 Matrix Spikes 

A sep:irate sarrple aliquot shall be spiked with a kna.m concentration 
of analyte and carried through the entire analytical procedure. The 
reccmrended spiking levels are tv.o to five tirres the sarrple 
concentration . For all four r;;t::. levels, rratri.x spike sarrples rrn..1St be 
analyzed at a frequency of one per every 20 sarrples or a minimum of 
one per rratri.x per batch. For Level 4, the acceptance criteria for 
the rratrix spike % recovery is 75-125%. For Levels 2 and 3, the 
acceptance criteria for the rratri.x spike% recovery is 70-125% . For 
Level 1 (NJRM clients only) , the acceptance criteria for the rrat.ri.x 
spike% recovery is 60-130%. 
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8.4 I..abJratory Control Standard 

A laroratory control standard (LCS) is a standard which is tested as 
if it wiere a sample. Toe LCS activity should be similar to the 
activity of the samples. For all four r::t:. levels, laroratory control 
standards must be analyzed at a frequency of one per every 20 samples 
or a minirrum of one per batch. For Level 4 , the acceptance criteria 
for the LCS % recovery is 80-120%. For Levels 1, 2 and 3, the 
acceptance criteria for the LCS % recovery is 70-125%. 

8 . 5 Corrective Action 

If the r;t:. limits are exceeded, notify the laroratory supervisor or 
QA/r;t:. ccordinator, initiate an Out of Control Event Report or 
Nonconf o::mance and Corrective Action Report, and take corrective 
action as advised. Failure to meet client r;t:. requirements will 
result in the reanalysis of all samples associated with t he out of 
control r;t:.. Case narratives are to be provided to the client which 
descril::e the out of control ev<:T.t and corrective action that was 
taken . 

9 . App:rratus and Materials 

9.1 Instrurre.nt type 

9.1.1 Alpha Spectroscopy System 

9 .1. 2 Electronic Analytical Balance 

9 . 1. 3 Top Loading Electronic Balance 

9 . 2 I..abJratory Materials 

9.2.1 Hot plate 

9.2.2 Column support 

9.2.3 Disposable 5-10 ml column with k:ottan frit 

9.2.4 Centrifuge 

9.2.5 Eichran tru-spec resin 

9.2.6 Membrane filter, 47 rrm 
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9.2.7 Whatrran 540, 15 an or equivalent 

9 .2.8 Plastic centrifuge tul::::es 

9.2.9 Other general laroratory equipnent 

10. Reagents and Standards 

10.1 Reagents 

10.2 

Refer to SOP No. CA-GLR-R120, "Standard Operating Procedure for 
Reagent Water Examination for Analysis of Environmental Samples." 

10 .1.1 SN HN:J3 

10 .1.2 cone NHt.OH 

10 .1.3 3N HNJ3 

10 .1.4 4N ffiD3 

10 .1.5 SM HCl 

10 .1. 6 3M HCL 

10 .1. 7 Iron carrier 

Standards 

Refer to SOP NJ. CA-GLR-Rll0, "Standard Operating Procedure 
Radioactive Standards and Preparation.'' 

11. Analytical Procedure 

11 . 1 Instrurrent calibration and cperation 

Refer to SOP NJ. CA-GLR-R400, "Standard Operating Procedure for 
Alpha Spectroscopy cperation. " 

11.2 Sarrple Preparation 

Ref er to SOP NJ. CA-GLR- R160, "Standard cperating Procedure for 
Preparati on of Enviranrrental Sarrples for Radiochemical 
I:etenninati ons. II 
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11.3 Sample Analysis 

11.3.1 Ferric Hydroxide Precipitation 

11. 3 .1.1 Dissolve the residue fran CA-GI..R.-R405, step XXXX (A11 
Elution) with al::out 10 ml of · Btl HN'.J3 , swirling and 
heating briefly if needed. 

11. 3 .1. 2 Transfer the sample solution to a clean labeled c-tube 
with DI H20. Bring the solution level up to the 30 ml 
rmker with DI H20. Add 1 ml of iron carrier (10 rrg 
Fe/ml). 

11. 3 .1. 3 Add cone. NH40H slowly and while stirring the sample. A 
red-brown precipitate ,-,ill fo:rm. Check pH with pH strip. 
pH should be 8 to 10. Add rrore cone NH40H if necessary 
to achieve the correst pH. 

11.3.2 Final Am a:,lumn 

11. 3 . 2 .1 Prepare column by adding =0. 35 g Tru-spec resin (add 
resin to the 1 . 2 ml mark on column) to the colurm add 10 
ml 4tl HNJ3 let soak for 1 hour. 

11.3.2.2 Dissolve precipitate fran ferric hydroxide process with 
3 O ml of 3tl HN'.J3 . 

11. 3 . 2 . 3 Add a srrall arrount of solid ascorbic acid to sarrple, stir 
gently, allow the sarrple to set for al::out 10 min. 

11. 3. 2. 4 Wash column with 15 ml 4tl ~ and then with 5 ml of 3tl 

~-
11.3.2.5 Load sample onto column rinse beaker with a very srrall 

arrount of 3tl HN03 . (Elute is waste) • 

11. 3 . 2. 6 Add 2 ml BM HCl. (Elute is waste) 

11. 3 . 2. 7 Elute Am with 15 ml 3M HCl. catch elute into clean label 
ed. c-tubes. (D:Jn' t use rrore than 15 ml of 3M HCl or 
you' 11 be eluting the Pu out with the Am. ) 

Proceed with final am precipitaticn, CA--Gl:R-R405 

! 
I 
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12. Data Generation and Calculations 

12 . 1 12 . 1. 0 . 1. Data Generation and Calculations 

12.2 The data to be generated and recorded ·are: 
rreasured values, dilution factors, and 
concentrations and OC pararreters. 

known activity, 
rreasured sample 

12.3 calibration Calculations 

12.4 Concentration Calculations 

12. 4 .1 Calculate alpha spectrarety isotopic region activity (pCi/L) . 

ACT = ( TSC-BKG) *SDPM 
TSC 2. 22* (SC-SBC) *AVOL 

12 . 4 . 2 Calculate 2-sigrra Error Tenn where region activity <> O. 

TSC+BKG + SC+SBC +0.00 25 
(TSC-BKG)2 (SC-SBC/ 

12.4.3 calculate 2-sigma Error Tenn where region activity = o and 
TSC = BKG. 

ERR = 2*SPDM (TSC+BKG)+ SC+SBC +0. 0025 
TSC 2.22*(SC-SBC)*AVOL (SC-SBC) 2 

12 . 4. 4 calculate the I...a.-.er Level of Cetection (UD) for region 
activity. 

12. 5 QJ.ality Control calculations 
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LLD = (4. 65./BKG+3)SPDM 
Tse 2, 22*(SC-SBC)*AVOL 

12 . 5 .1 Percent Recovery of Standards 

Percent Recovery= Analyzed Value x 100% 
Knawn Value 

12 . 5 . 2 Percent Recovery of Matrix Spike 

Percent Recovery= SSC - SC x 100% 
SA 

where: 

11 of 14 

SSC = Spiked Sarrpl~Ccp.c~tration 
S~ER= &mpJe concem'f:.,..;:;tim (previonsly determined) 
SA = Sp~Ai±la:tJ 2 + ( er I OI2) 2

)
112 

12 . 5 . 3 Relative Error Ratio (RER) 

c, & C2 = Measured Concentrations for the sarrple and 
duplicate 

Error 1 & 2 = respective errors 

13. Data Rep:irting 

13 .1 Raw Data Rep:irting 

13 .1.1 All raw data l'!'D...l.St be entered as it is acquired in the 
designated l:ound lcgb::ok. This includes test ireth:xi, analyte 
being determined, rreasurerrent pa.rarreters, dilution factors, 
analyst's initials, and date of test. All inforrration and 
data which is pertinent to the test sh:Juld be recorded to 
facilitate data validation. Arrf urrusua.l conditions or 
inforrration on the appearance of the sarrples, or any other 
factors which rray influence the results should also be noted. 
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13 . 2 LIMS Data Entry Methcdolo:,;y 

If you have questions concerning LIMS data entry requirerrents, 
refer to the LIMS User Manual or contact your latoratory section 
supervisor or QA/C:S:. coordinator. 

13.2.1 Methcx:1 Reference 

The analyst 111\..lSt verify that the proper rrethod reference is 
entered for each sarrple analyzed. If the rrethcx:1 which was 
utilized varies fran the assigned LIMS default met.hcd, delete 
the incorrect test cede for that sarrple and then enter the 
correct test ccxie or change the designated rrethod in the 
existing test cede. A corrected leg-in sheet will l::e 
generated and placed in the rraster (job) folder. 

13 . 2 . 2 Methcxi Detection Limits 

Report the detection limit for the sarrple 1:ased on the rratri.x. 
Client specific detection limits should l::e reported when 
requested by the client. · 

13.2.3 Units 

Report the data using the appropriate units 1:ased on the 
sarrple rratri.x. Use p:i/L, µg/L, or rrg/L for aqueous sarrples 
and pCi/g, µg/g, or rrg/g for soil and solid sarrples. 

13.2.4 03.te Analyzed 

The analyst rrn..ist enter the date of analysis for each batch of 
sarrples processed. Enter the date that the procedure was 
initiated. 
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13.3 

13.2.5 Significant Figures 

Record LIMS data to the proper nurnl:::er of significant figures . 
. The nurnl:::er of significant figures re:i;:orted rrust correlate with 
- the rrethod detection limit . Generally, no rrore than 3 

significant figures should be used for results greater than 
10, and no rrore than 2 significant figures for results less 
than 10. 

Statistical rounding must be errployed in determining the final 
re:i;:orted concentration. Ref er to Standard Methods, 18th 
Edition, for further info:mation on statistical rounding. 

13.2.6 CUa].ity Control Data 

Enter quality control data for all rrethod blanks, sanple 
duplicates, matrix spikes , and LCSs which were analyzed with 
the sanple batch. 

case Narrative 

When required, a case narrative will be prepared and included with 
the re:i;:ort . Each re:i;:ort requiring a case narrative should include 
the data, validation infonration, copies of relevant fax or phone 
legs, and any docurrentation on corrective action that was taken. 

13 . 4 Jab Files 

Collect all data sheets and printouts; place copies in the jab 
file. The jab file should then l:e transferred to the QNr:;i::. 
ccordi.na.tor for validation and re:i;:ort generation. All a:c 
info:mation, leg-in infonration, leg sheets, spectral print outs, 
and LepOI.t sheets that are to be included in the data validation 
package s.oou.ld be placed in the client file. Include all standard 
info:mation, calibrati on info:mation, analytical data, calculated 
results, and a case narrative if required. 

14. References 

15. M:th::XJ. Perfonrance 

16 . Asscx:iated D:::x:urrents and Forms 
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FERRIC HYmJXIDE PREX:IPITATICN 

1 . DISSOLVE THE RESIIXJE FRCM STEP XXXX (.AM ELUTION) WI'IH ABOUT 10 -

2. 

3. 

ML OF 8N ~, S'WIRLIN3 AND HEATIN3 BRIEFLY IF NEEDED. 

TRANSFER THE SAMPLE 9JI1JI'ICN 'ID A CLF.AN LABELED C-T'UBE WITH DI 
H20. BRIN} 'IHE 9JI1JI'ION LEVEL UP 'IO 'IHE 30 ML MAKE WI'IH DI 
H20. ADD 1 ML OF IRCN CARRIER (10 rrg Fe/ml) . 

ADD CCNC. NH4OH SLCWLY AND wmLE S'I'IRR]N} 'IHE SAMPLE. A RED
BRCWN PRECIPIThTE WILL FORM. rnEO< PH WITH PH STRIP. PH 
SHOULD BE 8 'ID 10. ADD MJRE o::NC NH40H IF NECESSARY 'ID 
ACJITEVE THE ffiRRECT PH. 

PR!.XEED 'ID 'IHE FINAL AM CIJI.ll.fi I SIEP xxxx. 

16 . 0 . 1 FINAL AM CIJI.ll.fi 

lliIS CIJUM1 IS ID BE IX:.NE AFIER FERRIC HYmJXIDE PREX:IPITIITICN 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

PREPARE CT)IJ.1'1N BY ADDIN3 0. 35 g TRU-SPEC RESilJ (ADD RESilJ 'ID 
'IHE 1. 2 ML MARK CN CT)IJ..!v!N) 'ID 'IHE CT)IJ..!v!N ADD 10 ML 4N ~ 
I.Er SOAK FOR 1 HOOR. 

DISSOLVE PRECIPITh'.IE F'RCM FERRIC HYDROXIDE PRCCESS WI'IH 30 ML 
OF 3M~-

ADD A SMALL AMXlNI' OF S'JLID ASffiRBIC ACID 'ID SAMPIE, srm 
GENI'LY, AI..1.1:M THE SAMPLE 'ID SET FOR N5:J.JT 10 MIN. 

WASH ffiI.1.MN WI'IH 15 ML 4N ~ AND 'IHEN WI'IH 5 ML OF 3N ~. 

!DAD SAMPLE CNTO CDI.IJ.1N RINSE BEAKER WI'IH A VERY Sv1ALL AMXJNI' 
OF 3N HN03 . (EilJIE IS WASTE) 

ADD 2 ML 8N HCL. (EUJIE IS WSI'E) 

EI1JIE AM WI'IH 15 ML 3M HCL. CA'.1Ui EI.11.I'E mro CLF.AN LABEL ED C-
1UBES. (IXN'T USE KJRE 'IHAN 15 ML OF 3M HCL OR YCU'LL BE 
EI.lJITN3 THE ru arr WTIH 'IHE AM. l 

l-MXl£J wrIH FINAL AM fREl.:1P .1TATICN, SIEP :XXXX. 
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1. 

2. 

Scope and Application 

This standard operating procedure (SOP) provides guidance for the use of 
CA-GLR-R405 for determining dissolved uranium 233/234, 235/236 & 238; 
thorium 227, 228, 230, & 232; plutonium 238 & 239/240; and the separation 
of americium 241; and curium 242 radioactivity in aqueous samples. 

This SOP applies to the environmental testing laboratories in the 
Environmental Services Division of Core laboratories, Inc. 

Sumnary 

This procedure provides for the sequential separation of various alpha 
emitting radionuclides by elution frcm anion/cation exchange resin 
columns. Separation is based on the differences in absorption and 
chemical properties of the radionuclides of interest. 

3. Definitions 

3. 1 Internal Isotope Tracers: In alpha-spectroscopy, radioactive isotopes 
not found in nature are often used as internal markers to determine 
the concentration of their natural counterparts. A known amount of 
tracer activity is added to the sample at the start of the procedure. 
The tracer recovery is then ITEaSured by alpha spectroscopy. The 
total efficiency comprises both the tracer (chemical) recovery and 
detector efficiency. Utilizing internal tracers is a sinq:>le and 
accurate means of determining the arrount of the natural isotopes in 
a sample. 

3. 2 Alpha-Spectroscopy: A measuranent technique that is able to identify 
differences in energy levels fran absorption of alpha-particles on a 
charged silica diode. The pulses produced fran the interaction 
between the alpha and the diode are arrplified and the signals are 
collected on a multi-channel analyzer. By counting for a period of 
time, peaks are accumulated that represent specific alpha energies 
indicating the presence of specific alpha emitting radionuclides. 

4. Responsibilities 

4 .1 The laboratory technician or analyst shall: 

o Perfonn the irethod ill accordance with this SOP No. CA-GLR-R405, 
or as directed by the laboratory section supervisor, 
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o Resolve nonconfonnances in methods and data, first individually, 
then, if necessary, with the help of the laboratory section 
supervisor or other technical resource, and 

o RePJrt unresolved nonconfonnances with a Nonconfonnance and 
Corrective Action Report fonn in accordance with SOP No. HC-ROC
G002. 

4.2 The laboratory section supervisor shall: 

o Assist the laboratory technician or analyst in resolving 
nonconforma.nces, and 

o Review and approve the data, methodology, and final reports for all 
analyses, tests, and procedures which are performed in his or her j 
laboratory section. 

4 . 3 The QA/<;/::, coordinator shall rooni tor adherence to this SOP and 
confonnance to the<;/::, criteria of the cited method. 

4.4 The laboratory manager shall ensure that the necessary resources are 
available to accurately and successfully-adhere to SOP No. CA-GLR
R405. 

5. Interferences, Ccmnents, and Helpful Hints 

5.1 Interferences 

5 .1.1 

5.1.2 

5. 1.3 

5.1.4 

Dissolved solids greater than 500 ppn ffir3.Y interfere with the 
ion exchange separation. 

Reducing agents in the matrix may prevent achieving the proper 
oxidation state for loading, eluting, ccmplexation and 
coprecipitation of the elaoonts of interest. 

Excessive quantities of single isotopes or elarents may result 
in separation and spectral interferences if decontamination is 
not adequately achieved. 

It is rur reccmrended to run thorium and uranium together fran 
the same sample since thorium 228 is a daughter of the uraru.um 
tracer U-232. '!his will cause problems with the thorium 
accuracy. 
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5 . 2 Corrments 

5.3 Helpful Hints 

6. Sampling, Sample Preservation, and Holding Times 

6 . 1 Sampling Procedure 

The sampling procedure should conform to Chapter Three of EPA SW-846. 
All samples should be collected according to these guidelines. The 
samples are to be collected in plastic containers which have been 
cleaned according to EPA specifications. All sampling info.rrration 
should be included on a chain-of-custody (CCX:) record which should 
include all sampling dates and times, sampling requirements, 
temperature and atmospheric conclitJc;;-s, location, and the initials of 
individuals involved in the samplin~ and/or handling of the samples. 

The samples should be collected in a manner which will provide the 
most representative sample. Drinking water samples should be 
collected from the free flawing source and should be large enough to 
provide adequate sample to achieve the detection limits required 
under the safe drinking water regulations. 

If the rraterial, such as OORM scale, contains significant 
radioactivity (level 3 or higher, see CA-HPM-001, "Standard Operating 
Procedure for Radioactive Sample Control and Screening"), the sample 
size should not exceed 40 gin order to reduce exposure to personnel 
who handle the rraterials and to comply with ror regulations. 

6.2 Sample Preservation 

Aqueous samples should be preserved at the time of sampling by 
acidification with dilute nitric acid to a pH of <2. If it is not 
possible to preserve samples in the field, the samples should be 
preserved at the laboratory within 5 days of sampling. The samples 
should then be allawect to set for 16 hours prior to analysis in order 
to dissolve any precipitate. Solid and soil samples are not 
preserved in the field or laboratory. 

6. 3 Holding Times 

Samples can be stored up to six rronths if they are properly 
preserved. 
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7. Safety 

7 .1 General Safety Procedures 

o Be knc:Mledgeable of the MSDS infonnation for each chemical which 
is used in the procedure. 

o Canply with the instrument manufacturer's and chemical supplier's 
safety precautions. 

o Comply with all applicable safety regulations and safety SOPs. 

o Sample analysis functions shall be perfonned in the appropriate 
environment, such as canopies or fume hoods. 

o Gloves, protective clothing, face shields, and protective eyewear 
should be worn by all analysts and technicians while they are in 
the laboratory. The staff shall always remove gloves and other 
protective clothing prior to leaving the laboratory and dispose of 
or store them properly. 

o All analysts and technicians shall wash all areas of their hands 
and anns which may have been exposed to contaminated materials 
prior to leaving the lab. 

7.2 Sample Screening Procedure 

Refer to SOP No. CA-HPM-001, "Standard Operating Procedure for 
Radioactive Sample Control and Screening." 

8. Quality Control 

There are four levels of quality control for the radiochemistry 
parameters . Each level has a specified frequency and acceptance criteria 
for the irethod blanks, sample duplicates, matrix spikes, laboratory 
control standards, and chemical recovery. In general, the typical 
reporting level that is used is level 2. level 1 requiranents are 
designated for OORM clients only. Clients which require upper level (}::. 
must identify the level which will be needed to satisfy the requi.rerrents 
for a particular project at the tirre the project is accepted. Additional 
r;J:. will be perfonned per client specifications as outlined in the project 
specific statement of work. Client requiranents will supersede Core 
Laboratories' requirarents. The r;i::. requ.i.rarents for each level are 
specified in the sections listed below. 
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Level 4 Level 3 Level 2 Level 1 

Blank <Detection <Detection <Detection <Detection 
Limit Limit Limit Limit 

Duolicate RER:$3 RER:$3 RER!53 RER:$3 

Soi.Jce :;:-,.,__..._...,v......_ y 75 - 125% 70 - 125% 70 - 125% 60 - 130% 

St.arrl:ird Recovery 80 - 120% 70 - 125% 70 - 125% 70 - 125% 

Chenical Recovery 50 - 100% 35 - ll0% 20 - ll0% 20 - 120% 

8.1 Method Blank 

The method blank is a portion of F.S':'.:!'1 Type II water which is treated 
as a sample throughout the test proc:edure. For all four r;i::, levels, 
method blanks must be analyzed at a frequency of one per evecy . 20 
samples or a minimum of one per batch. The analyzed concentration of 
analyte in the method blank should be less than the detection limit. 

8.2 Sample Duplicates 

Sample duplicates should receive exactly the same treatment as the 
related samples throughout the procedure. For all four r;i::, levels, 
sample duplicates 1TU1St be analyzed at a frequency of one per evecy 20 
samples or a mininrum of one per matrix per batch. For all four r;i::, 
levels ( unless otherwise specified by the client) , the acceptance 
criteria for the duplicate values is an RER ~3. 

8.3 Matrix Spikes 

A separate sample aliquot shall be spiked with a known concentration 
of analyte and carried through the entire analytical procedure. The 
reccmnended spiking levels are two to five ti.rres the sample 
concentrati on. For all four r;i::, levels, matrix spike samples 111.l.St be 
analyzed at a frequency of one per every 20 samples or a mini.mum of 
one per matrix per batch. For Level 4, the acceptance criteria for 
the matrix spike % recovecy is 75- 125%. For Levels 2 and 3, the 
acceptance criteria for the matrix spike% recovecy is 70- 125%. For 
Level 1 (OORM clients only), the acceptance criteri a for the matrix 
spike% recovery is 60-130%. 

I 
i 
I 

I 
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8.4 Laboratory Control Standard 

A laboratory control standard (I.CS) is a standard which is tested as 
if it were a sample. The I.CS activity should be similar to the 
activity of the samples. For all four CC levels, laboratory control 
standards must be analyzed at a frequency of one per every 20 samples 
or a mininrurn of one per batch. For Level 4, the acceptance criteria 
for the I.CS % recovery is 80-120%. For Levels 1, 2 and 3, the 
acceptance criteria for the I.CS% recovery is 70- 125%. 

8.5 Corrective Action 

If the CC limits are exceeded, notify the laboratory supervisor or 
QA/CC coordinator, initiate an Out of Control Event Report or 
Nonconfonnance and Corrective Action Report, and take corrective 
action as advised. Failure to meet client CC requirements will 
result in the reanalysis of all samples associated with the out of 
control cc. Case narratives are to be provided to the client which 
describe the out of control event and corrective action that was 
taken. 

9. Apparatus and Materials 

9.1 Required Inforrration for Apparatus, Instruments, and Equipnent: 

9.1.1 Alpha Spectroscopy System 

9.1.2 Electronic Analytical Balance 

9 . 1 . 3 Top wading Electronic Balance 

9.2 Laboratory Materials 

9 . 2 . 1 Hot plate 

9.2.2 Column support 

9. 2 . 3 Disposable 20 ml polypropylene columns with 35 µm porous 
polypropylene frit 

9. 2. 4 Centrifuge 

9 . 2 . 5 Anion exchange resin, Bio- Rad NJ, 1- XB, 50 - 100 l'l'eSh ( chloride 
form) or equivalent 
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10. 

9.2.6 Membrane filter, 47 rrrn 

9.2.7 Whatman 540, 15 an or equivalent 

9.2.8 Plastic centrifuge tubes 

9.2.9 General laboratory equipnent 

Reagents and Standards 

10 .1 Reagents 

Refer to SOP N:J. CA-GLR-Rl20, "Standard Operating Procedure for 
Reagent Water Examination for Analysis of Environrrental Samples." 

10.1.1 

10.1.2 

Anrnonium Iodide - (NH
4
I) - reagent grade crystals 

Hydrochloric Acid, - ( I-:Cl ) - 37%, 12N, concentrated, 
reagent grade. 

10.1.3 Hydroflouric Acid, - (HF) - 48%, 29N, concentrated, reagent 
grade 

10. 1. 4 Hydrogen Peroxide - ( Hp2 ) - reagent grade 

10 .1. 5 Nitric Acid - ( IOOJ - 70%, 16!::!, concentrated, reagent grade 

10.1.6 Perchloric Acid - (HC10
4

) - 71%, 12N, concentrated, reagent 
grade 

10 .1. 7 Sodium Hydroxide - (NaOH) - Pellets 

10.1.8 Sulfuric Acid - (lf.iS04 ) - 95%, 36!::!, concentrated, reagent 
grade 

10. 1. 9 Hydrochloric Acid ( 9M) - Purchase prepared solution or 
prepare as follcws. In a 1-L graduated cylinder, while 
stirring, SI.J::MLY and CAREFULLY add 750 ml concentrated 
hydrochloric acid to 300 ml deionized water. Upon cooling 
to roan terq;,erature, dilute to a final volurre of 1 L with 
deionized water. 

10. 1. 10 Hydrochloric Acid ( 6. SM) - Purchase preprepared solution or 
prepare as follcws. In a 1- L graduate cylinder, while 
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10.2 

stirring, SI..CMLY and CAREFULLY add 542 ml concentrated 
hydrochloric acid to 400 ml deionized water. Upon cooling 
to roan tenperature, dilute to a final volume of 1 L with 
deionized water. 

10. 1. 11 Hydrochloric Acid ( J..M) - Purchase preprepared solution or 
prepare as follo.-,s. In a 1-L graduated cylinder, while 
stirring, SI..CMLY and CAREFULLY add 84 ml concentrated 
hydrochloric acid to 900 ml deionized water. Upon cooling 
to room tenperature, dilute to a final volume of 1 L with 
deionized water. 

10 . 1 . 12 Hydrochloric Acid ( 0. SM) - Purchase preprepared solution or 
prepare as follows. In a 1- L graduated cylinder, while 
stirring, SI..JJMLY and CAREFULLY add 42 ml concentrated 
hydrochloric acid to 900 ml deionized water. Upon cooling 
to room tenperature, dilute to a final volume of 1 L with 
deionized water. 

Note: Shelf- life of the Hydrochloric Acid-Arrrnonit.nn Iodide 
Solution is one (1) day. 

10. 1. 13 Hydrochloric Acid-Arrmonit.nn Iodide Solution ( 9M HCl + 0 .1 !1 
NH

4
I) - In an appropriate size beaker or equivalent 

container, and on stirrer hot plate, dissolve 3 g of 
arrmonit.nn iodide in 150 ml of 9M HCl. Mix thoroughly. 
Dilute to 200 ml with 9M HCL 

10. 1. 14 Hydrochloric Acid - Hydroflouric Acid Solution ( 6. 5!'! HCl 
+ 0.04!'! HF) - In a 1-L graduated cylinder, add 1.5 ml 
concentrated HF to 1 L of 6. 5!'! I-Cl. Mix thoroughly. 

10. 1. 15 Nitric Acid ( 8!'!) - Purchase preprepared solution or prepare 
as folla,..,s. To a 1- L graduated cylinder containing 400 ml 
deionized water, add 506 ml concentrated 1-00

3
• Mix, and 

after cooling to roan temperature, dilute to a final volume 
of 1 L with deionized water. 

Standards 

Refer to SOP No. CA-GLR-RllO, "Standard Operati ng Procedure 
Radioactive Standards and Preparation." 
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11. Analytical Procedure 

11.1 Instnllnent Calibration and Operation 

11.2 

Refer to SOP No. CA-GLR-R400, "Standard Operating Procedure for 
Alpha Spectroscopy Operation." 

Sample Preparation 

Refer to SOP No. CA-GLR- Rl60, "Standard Operating Procedure for 
Preparation of Enviromiental Samples for Radiochemical 
Determinations." 

11.3 Sample Analysis 

11. 3 .1 

11.3.2 

11.3.3 

11.3.4 

11.3.5 

11.3.6 

11. 3. 7 

11. 3. 8 

Initiate appropriate workshe-~t and laboratory notebook for 
the sample to be analyzed ar,'.j, canplete as required. 

Prepare the aqueous and solid matrix samples in accordance 
with the instructions contained in CA-GLR-Rl60. 

To the residues fran step 11.3.2, add 5 ml of concentrated 
HN03 and ::: 100 µ.L of 30% H

2
0

2
• Evaporate to dryness using 

a hot plate on low heat. 

N:JI'E : If U, Am/On or Pm analyses only are requested, go to 
step 11.3.29. 

Dissolve residue fo:rm step 11. 3. 3 in 70 ml 8N I-00
3

• 

Heat as necessary to dissolve the sarrq;:,le. 

Add seven drops of hydrogen peroxide. If running Th, also 
add 1 ml O. SM Al(l.'03 ) 3 to the sample. Place a watch glass 
over the beaker and place on a hot plate on low heat for 
one hour. The sample is now valance adjusted and. ready for 
the column. 

Cool to roan tenperature. 

Sample should be canpletely dissolved and in solution. If 
not, see Supervisor or designated alternate for 
instruction. 
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11.3.9 Add 15 ml previously cleaned AG 1-X8 (50 - 100 mesh) anion 
exchange resin to a column. 

11.3.10 Precondition the column by passing 100 ml SN HNJ3 through 
the column, in two incranents. 

11.3.11 Discard preconditioning wash in appropriate waste 
container. 

11. 3. 12 Collect the eluent fran the next step ( 11. 3 .13) in an 
appropriately labeled 250 ml beaker. This is the U, Am/On, 
and pn fraction. Since U, Am/On, and Pm are not adsorbed on 
the column, they will wash through the column in the 
eluent. 

11. 3 .13 Quantitatively transfer sample to preconditioned AG 1 XS 
column. Allow the solution to pass through the column. 
Wash the container walls three times with small arrounts ( =5 
ml) of 8N HNJ3 and add wash to the column. 

11. 3 .14 Wash the column with an additional 100 ml SN HNJ3 , 

collecting the eluent in the beaker used in step 11.3.13. 

11 . 3 . 15 Once the eluent and wash have been collected ( steps 11. 3 .13 
and 11. 3. 14), transfer the beaker to a hot plate on low 
heat. 

11. 3 .16 Add 1 ml hydrogen peroxide ( 30%). 

11.3.17 Evaporate to dI:yness using a hot plate on low heat. 

11. 3. 18 Based on the radionuclides that are to be quantified in the 
sample, do the follCMing: 

11.3.18.1 For Am/On and/or Pm only, and if envirorarental levels 
of uranium are suspected, go to Eichran Separation of 
Am, Sop No. C'A-GLR-R430, "Standard Operating Procedure 
for Americium Analysis of Environrrental Sanples by 
Alpha Spectroscopy. " 

11.3.18.2 For uranium only or for U, Am/On and/or Pm only, 
proceed to step 11.3.29. 

11. 3. 18. 3 If samples are expected to contain low or 
envirorurental levels of uranium go to step 11. 3. 27 for 
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elution of thorium, plutonium and neptunium. If 
samples are expected to contain significant 
quantities, continue to step 11.3.19. 

11. 3. 19 Elute Th and Pu together with 50 ml of O. SN HCl. Collect 
in one clean labeled 250 ml beaker. Transfer beaker to la,,; 
heat hot plate and evaporate to dcyness. 

11. 3. 20 Convert sample to nitrate fonn by adding ==5 ml HNJ3 and 
evaporating to dryness. Dissolve residue in 7 ml of SN 
HN'.) 3 • 

11. 3. 21 Add seven drops of hydrogen peroxide and 1 ml O. SM Al ( 003 ) 3 
to the sample, place a •,vatch glass over the beaker and 
place on a hot plate on la,,,, heat for one hour. The sample 
is now valance adjusted and ready for the column. 

11.3.22 Add 15 ml M:i 1-XS (50 - 100 ) mesh) anion exchange resin to 
a column. 

11. 3. 23 Pre- condition the column by passing 100 ml 8N I-00
3 

through 
the column. 

11.3.24 Discard preconditioning wash in appropriate waste 
container. 

11.3.25 Quantitatively transfer the solution to the preprepared 
column above. 

11. 3. 26 Alla.,.., the solution to pass through the column. Wash the 
container walls three tines with small arrounts (==15 ml) of 
8N HNJ3 and add to the column. Discard wash waste in an 
appropriate waste container. 

If high levels of uranium are suspected, wash column with 
an additional 100 ml SN 1003 • Discard wash waste in an 
appropriate waste container. 

11.3.27 To Elute Thorium 

11. 3. 27. 1 I..a.l:>el a 250 ml beaker to collect eluent fran following 
step (11.3.27.2). 

11.3.27.2 Elute thorium fran the column with 3 - 30 ml elutions 
of 9M HCl (collect eluent). 

I 
I 
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11.3.27.3 Evaporate eluent to dryness using a hot plate on low 
heat. 

11.3.27.4 To mount the thorium, proceed to SOP CA-GLR-R470. 

11.3.28 To Elute and Prepare Plutonium 

11. 3. 28 .1 Collect eluent in an appropriately labeled 250 ml 
beaker. 

11.3.28.2 Elute Pu fran the column with 2-20 ml and 1-30ml 
addition of the hydrochloric acid + arrmonium iodide 
solution (9M HCl + 0.lM NH4I). 

11.3.28.3 Add 5 ml concentrated HN0
3

• 

11.3.28.4 Evaporate to dryness using a hot plate on low heat. 

11.3.28.5 If Pu241 is required, accurately add 20 ml of BI::! 1003 
to sample, and warm slightly to get sample into 
solution. lb not heat too much - volume must stay at 
20 ml. 

Cool sample. 

Remove 10 ml of sample using a calibrated volumetric 
pi pet or equivalent, and place in a liquid 
scintillation vial. 

Place vial in a sand bath that is on a medium wann hot 
plate. Allow san;,le to evaporate to less than O • 5 ml, 
but IOI' dry. .Add 9. 5 ml DI water and mix car;;,letely. 
Add 10 ml of scintillation cocktail and mix 
thoroughly. Sul:mit to count roan for measurement of 
Pu241 by alpha spectroscopy. 

Take the .ranaining 10 ml sample and continue with step 
11.3.28.6 of this procedure. 

11.3.28.6 Add 5 ml concentrated HCl. 

11.3.28.7 Evaporate to dryness using a hot plate on low heat. 

11.3.28.8 To roount the plutonium, proceed to SOP CA-GLR-R470. 
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11. 3. 29 To prepare the U and the Am/On and Pm Samples 

11.3.29.1 To the dried residue from steps 11.3.3 or 11.3.18.2, 
add 5 ml concentrated HCl. 

11.3.29.2 Evaporate to dryness using a hot plate on la.-, heat. 

11.3.29.3 Dissolve the residue in 70 ml of 9M HCl. 

11.3.29.4 Heat as necessary to dissolve. 

11.3 . 29.5 Cool to roan temperature. 

11.3.29.6 Sample should be completely dissolved and in solution. 
If not, see Supervisor or designated alternate for 
instruction. 

11. 3. 29. 7 Add 7 drops of hyd=cgen peroxide to the sample. Wann 
the sample sligh::ly and allow the peroxide to 
effervesce. At the conclusion of effervescence, the 
sample is valance adjusted and ready for the column. 

11.3.29.8 Add 15 ml previously cleaned AG l-X8 (SO - 100 niesh) 
anion exchange resin to a column. 

11.3.29.9 Precondition the column by passing 50 ml 9M HCl 
through the column in two increments. 

11.3.29.10 Discard preconditioning solution acid in the 
appropriate container. 

11. 3. 29. 11 Label a 250 ml beaker to collect the eluent of the 
next step ( 11. 3. 29 .12) for Am/On or Pm analysis. 

11.3.29.12 Quantitatively transfer sample to preconditioned AG 1-
XS column. Alla.-, the solution to pass through the 
column. Wash the container walls three times with 
srrall am:n.mts ( ==5 ml) of 9M !Cl and add wash to the 
column . 

11. 3 . 29 . 13 If Arn/On and Pm analyses are required, wash the column 
with 15 ml 9N HCl, catching in same 250 ml beaker. 

11.3.29.14 Evaporate eluent and canbined washes to dryness using 
a hot plate on la.-, heat. 
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11.3.29.15 To carplete preparation of the Am/On and/or Pm 
radionuclides, go to Eichran Separation of Am, Sop No. 
CA-GLR-R430, "Standard Operating Procedure for 
Americium Analysis of Environmental Samples by Alpha 
Spectroscopy. " 

11.3.29.16 To elute the uranium fran the column, wash the column 
with the following solutions, discarding all washes in 
the appropriate waste container. 

11. 3. 29 .17 Wash column with 35 ml of the hydrochloric acid + 
arrmonium iodide solution ( 9!1_ HCl + 0, l.N NH4 I) . 

11.3.29.18 Wash column with 35 ml of the hydrochloric acid + 
hydroflouric acid solution (6.5!1_ HCl + 0.004N HF). 

11.3.29.19 Wash the column with 10 ml of 6.5!1_ HCl. 

11.3.29. 20 Elute the uranium with 50 ml of 0.5!1_ HCl into an 
appropriately labeled 250 ml beaker. 

11.3.29.21 Evaporate to dryness using a hot plate on low heat. 

11.3.29.22 To mount the uranium, proceed to SOP CA-GLR- R470. 

12. Data Generation and Calculations 

12.1 Calculation of Chemical Recovery 

where: Cr 

CPMtr 
DPM

0 

Efd 
Vt 
V a 

Cr 

- Chemical Recovery 
- Net Counts per minute for the Tracer 
- Disintegrations per minute for the Tracer 
- Detector Efficiency 
- Volume total 
- Volume aliquot 
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12.2 

12.3 

Calculation for Total Efficiency 

where: Eft - Total Efficiency 

Calculation for DPM of Analyte 

where: DPMa 

CPMn 

- Disintegrations per minute computed for an analyte 
(nuclide) 

- Net Counts per minute for nuclide 

To determine final activity, divide the DPM results by the aliquot 
volume and 2.22 to convert to µ:i/unit volume. 

12.4 Calculation for Detection Limit 

= 

- Detection limit 
- 1. 96 2 sigma. 
- Background counts per minute for a nuclide 
- Live time background in minutes 
- Live time samples in minutes 
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12.5 calculation for MDA 

MDA = 

12.6 Calculation of Error 

Erra = 

- Gross coW1ts per minute for a nuclide 
- net counts per minute for a nuclide 

12.7 Quality Control calculations 

12 . 7 . 1 Percent · Recovery of Standards 

Percent Recovery= Analyzed Value x 100% 
Knc::Mn Value 

12 . 7 . 2 Percent Recovery of Matrix Spike 

Percent Recovery = SSC - SC x 100% 
SA 

where: 

SSC = Spiked Sarrple Concentration 
SC = Sample concentrati on (previously detentW1ed) 
SA = Spike Added 

I 
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12.7.3 Relative Error .Ratio (RER) 

RER = 

Error 
l & 2 

13. Data Reporting 

13 .1 .Raw Data Reporting 

= Measured Concentrations for the sample and 
duplicate 

= respective errors 

13. 1. 1 All raw data ITD..lSt be en-~e.:::-ed as it is acquired in the 
designated bound logbook. 'fl!.is includes test method, analyte 
being detennined, measurenent parameters, dilution factors, 
analyst's initials, and date of test. All inf o:rmation and 
data which is pertinent to the test should be recorded to 
facilitate data validation. "Arry unusual conditions or 
information on the appearance of the samples, or any other 
factors which may influence the results should also be noted. 

13 . 1 . 2 Instrument printouts and copies of spreadsheets or graphs 
should be dated, initialed by the analyst, and filed 
chronologically in a designated area. 

13 . 2 LIMS Data Entry Methodology 

If you have questions concerning LIMS data entry requirEments, 
refer to the LIMS User Manual or contact your lalx>ratory section 
supervisor or QA!c:i::, coordinator. 

13.2.1 Method Reference 

The analyst must verify that the proper IT¥3thod reference is 
entered for ea.ch sample analyzed. If the method which was 
utilized varies fran the assigned LIMS default rrethod, delete 
the incorrect test code for that sample and then enter the 
correct test code or change the designated method in the 
existing test code. A corrected log- in sheet will be 
generated and placed in the IMSter (job) folder. 
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13.3 

13.2.2 Methcx:i Detection Limits 

Report the detection limit for the sample based on the matrix. 
Client specific detection limits should be reported when 
requested by the client. 

13.2.3 Units 

Report the data using the appropriate uni ts based on the 
sample matrix. Use J;Ci/L, µg/L, or rrg/L for aqueous samples 

1 

and ~i/g, µg/g, or mg/g for soil and solid samples. 

13.2.4 Date Analyzed 

The analyst must enter the date of analysis for each batch of 
samples processed. Enter the date that the procedure was 
initiated. 

13.2.5 Significant Figures 

Record LIMS data to the proper m.nnber of significant figures. 
The number of significant figures reported must correlate with 
the methcx:i detection limit. Generally, no more than 3 
significant figures should be used for results greater than 
10, and no more than 2 significant figures for results less 
than 10. 

Statistical rounding must be employed in detennining the final 
reported concentration. Ref er to Standard Methods, 18th 
Edition, for further infonnation on statistical rounding. 

13 . 2 . 6 Quality Control Data 

Enter quality control data for all ~thcx:i blanks, sample 
duplicates, matrix spikes, and LCSs which i,.,iere analyzed with 
the sample batch. 

Case Narrative 

When required, a case narrative will be prepared and included with 
the report. Each report requiring a case narrative should include 
the data, validation IDfonnation, copies of relevant fax or phone 
logs, and any documentation on corrective action that was taken. 
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13. 4 Job Files 

Collect all data sheets and printouts; place copies in the job 
file. The job file should then be transferred to the QA/(J::. 
coordinator for validation and report generation. All ca: 
information, log-in information, log sheE;!ts, spectral print outs, 
and report sheets that are to be included in the data validation 
package should be placed in the client file. Include all standard 
information, calibration information, analytical data, calculated 
results, and a case narrative if required. 
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16.1 OIEX:K OFF LISI' PIU:El.JRE Fm .AM241, ISO PU AND PU241 
rev. 1-11-95 WP(bioradisoampu) 

JOB# SAMPLE# ------ -----

16. 1. 1 SAMPLE PREP. 

1. 

2. 

3. 

I.ABEL BEAKERS WITH I.AB SAMPLE ID ( WITH EACH SET OF 20 RUN 1-
MS, 1 MD, 2-MB, 1-1.C AND 1-sr.) 

MEASURE A. ALIQlm' OF SAMPLE TO MEET DET. LIMIT INID APPROPRIATE 
BEAKERS. 

PIPET A CALIBRATED VOL. OF PllJTONIUM STANDARD AND AMERICIUM 
STANDARD INID EAO-I SfANDARD AND SPIKE. 

4 • PIPET A CALIBRATED VOL. OF PUJIDNIUM TRACER AND AMERICIUM -

s. 

6. 

7. 

8. 

9. 

TRACER INID AIL SAMPLES, SI'l\NDARDS AND ONE DESIGNATED BLANK. 

ADD ==2 ML CON. HN0 
3 

EVAPORATE SAMPLES TO DRYNESS. ( 00 NJI' 
BAKE.) 

TO THE RESIDUES FRCl,1 STEP 5 ADD 5 ML CON. 800
3 

AND 7 DROPS OF 
30% Hp2 • EVAPORATE TO DRYNESS USH-K; A HCJr PIATE ON IDiJ HEAT. 
(00 001' BAKE.) 

DISSOLVE RESIDUE IN AT LEAS!' 20 ML OF CON. HN0 
3

• EVAPORATE TO 
DRYNESS ON A JJ:M HEAT rKJI' PIATE. REPEAT ON:E. 

(1) __ 20 ML a:>OC. H00
3 

(2) __ 20 ML a:>OC. H00
3 

DISSOLVE RESIDJE rn 75 ML OF 8!! H003 • 

ADD SEVEN DROPS OF Hp
2

• ffR SAMPIES NEEDINi PU, AID 1 ML OF 
25% NaNJ2 'ID '!HE SAMPLE. PLJI.CE A WA'ICH GLASS OVER 'lliE BEAKER 
AND PLACE ON JJ:M HEAT, WARM SAMPLE SLIGHI'LY AND Mli1N 'IHE 8i02 
TO EFFERVESCE FOR 1 HCUR. 'lliE <Xlil.lMN IS NJ>'l READY TO QiARGE. 

PfU.llD ·ro STEP 16 .1. 2, 1st ~ - SEPARATirn OF .AM FOCM PU 
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S'IDP! ! ! 

NJrE: MAKE SURE YaJ HAVE E..'VERY'IlilK; READY 'ID S'rnRl' CXlllM6 ~ YCl.J 
GET 'ID S'IBP 1 OF (l][llo!NS. I.ABEL ALL BEAKERS, ~ UP CDI1.1'Rl, MAKE UP 
ALL RE'.AGN.I'S. CH::E YaJ ~ STARim Wl'1H 'IHE CDUMf3, 'YClJ CAN RJ1' S'JDP 
UNITL '1.liEY ARE rxm: ! ID RJI' IE!' aJilloft3 CD mY ! 

16 . 1 . 2 lSI' CXJllMi - SEPARATICfi OF N-1. FRJ,! PU 

1. 

2. 

ADD 9 01 AG 1-XB (50-100 MESH) ANION EXCHAia RESIN TO A 
COWMN. 

PRE-CONDITION 'IHE COUJMN BY PASSil'K: 100 MLl3 OF 8_N I-003 'I'HRCXUi 
THE COWMN. DISCARD PRECONDITIONI!'K; WASH IN AN APPROPRIATE 
WASTE CONI'AINER. 

NJIB: FOR SAMPLES NEEDIN3 PU CELY, DISCARD '!HE EUJIB FOCH 
'!HE STEP 16 • 1. 3 '"10 EUJIB AMERICI11'1. " ('llIIS EllJlE IS 
WASTE.) 

16 . 1 . 3 TO EUJIB l\MERICI11'1 

1. PLACE LABELED AM BEAKERS UNDER RESPECTIVE COWMN. 

2. CtUAN!'ITATIVELY TRANSFER 'IHE SAMPLE SOUJI'ION TO 'IHE ClJlllMN 
PREPARED AOOVE. mLLECI' EllJl'E INIO 'IHE AM BF.AKERS. 

_3 . AI..l.J:M SOilJI'ION 'IO PASS 'IliRCX.Gi '!HE ClJLUMN. WASH '!HE a:NI'AINER 

• 4. 

?UI'E: 

WALLS 'IHREE TIMES WI'lli SMALL AMXJNI"3 =15 ML OF 8N Hr-03 AND 
ADD 'IO '!HE COUlMN. COLLECT EU1l'E INro 'IHE AM BEAKERS • 

TO '!HE AM EllJI'ICN ADD 5 ML H003 AND 7 DROPS OF ~02 , EVAPORATE 
TO DRYNESS . ( IX) ror BAKE) 

FOO. '!HE .AM SAMPLES, PRl "f:fl > 'ID 'lHE FERRIC H.YIHlKIDE 
PREX:IPITATirn, S'IBP 16.1.6. tH.ESS SAMPLES ARE HIGI m 
t.IRANilN. IF 'IHIS IS '!HE CASE, RE '!HE CI:llOfi FOO. lJR.ANilJ,,t 
INIERFERErCES IN .AMERICIUi!, gIEJ? 16 .1 . 11. 
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16.1.4 'IO EUJIE 'IH 

1. EI1JI'E 'Ili FRCM COUJMN WITH 2 I1'K:REMENI'S OF 9,N HCL _ 25 ML 
_ 25 ML (50 ML 9,N HCL PER SAMPLE). (EUJI'E IS WASTE.) 

16 . 1 . 5 'IO EWIB Pil.JlmIU.i 

1. LABEL BEAKERS WITH LAB ID AND PLACE UNDER RESPECTIVE COUJMN. -

2. 

3. 

(00 'IBIS BEFORE YOO PRE-COND. COWMNS.) 

EI1JI'E PU FRCM THE COLUMN WITH 3 Il'CREMEN1'S OF THE HYDRCX1Il..ORIC 
ACID+ AMMJNIUM IODIDE SOllJI'ION (SEE REAGENTS) (9,N HCL + 0.1 
NH4I) 
30 ML_ 20 ML_ 20 ML _(70 ML 'IOI'AL PER SAMPLE) 

ADD 5 ML COOCENI'RATill HN:; 3 TO BEAKER AND 7 DROPS OF H202 , 

EVAPORATE 'ID DRYNESS USING Har PIATE ON IDil HEAT. (OON'T 
BAKE) YCXJ MAY HAVE 'ID WET 1\SH SAMPLES MJRE THAN orCE 'ID GET . 
RID OF 'Il-lE AMMJNIUM IODIDE SOI.lJI'ION. 

RJIB: FOR IOO RI PRX:EED 'ID S'IBP 16.1.5.2, ''FINAL PREX:IPITATICN FOR 
PU. " IF PU24 l IS FID;JJIRE[), '!HEN PIU:EED 'IO S"IEP 16. 1. 5 .1, 
"PU241." 

16.1.5.1 PU 241 

1. PIPET 20 ML OF 4,N HI'D3 'ID '!HE PU BEAKERS. 

_ 2. WARM SAMPLES JUsr El'O.OI 'ID DISSOLVE RESIIXJE. 

R71'E: OCN'T REll.ll 'ffiE VOliM OF 'ffiE SAMPIB - YCU NEED AN EVEN 
SPLIT. 

_ 3. COOL SAMPLE AND PIPET 10 ML OF 'IHE SAMPLE INro 'Il-lE 
APPROPRIATE MARKED I.SC VIAL. 

_ 4 . PLACE INID A SAfID BA'IH AND EVAPORATE ro,m 'ID Aro.Jr 1 OR 2 
DROPS. IXJN' T LET SAMPLE DRY aJI'. 

5 . PI PET 5 ML OF DI INI'O El>Qi I.SC VIAL . 

6 . PIPET 15 ML OF ULTIMA GJill AB INro EACH I.SC VIAL CAP AND 
SHAKE. 
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7. MAKE COPIES OF ALL TRACKIOO SHEETS AND PLACE THE COPIES -
WITH THE PU24l'S. 

8. PLACE THE PU241 AND PAPER OORK INI'O THE COONI' RCXM. 

9 . EVAPORATE THE REMA.INIOO 10 ML OF SAMPLES LEFT IN THE -
BEAKER. THEN PRCX:EED 'IO STEP 1 OF THE FINAL PU 
PRECIPITATION. THIS STEP IS NEEDED FOR TRACER RECOVERY. 

16 .1.5.2 FINAL PRFrIPITATICfi FCR PU 

1. -
2. -

3. -

4. -

s. -
6. -

7. -
8. -

ADD 5 ML CONC. HCL AND EVAPORATE 'ID DRYNESS (CON'T BAKE) 

ADD 1 ML 3N H
2
S0

4 
AND 3-4 ML moc HCL. COVER wrrn: WATCH 

GLASS AND TAKE 'ID FUMES ON MED. HOI' PLATE. 

ADD 7-10 ML OF 3_!i HCL 'ID EAai BREAKER. PLACE ON rm PLATE 
FOR A FEW SECONDS JUST 'ID DISSOLVE SAMPLE. 

RINSE BEAKER SOLUrION INIO CLEAN LABET,ED C-'IUBES WITH 3N 
HCl. FINAL VOUJME SHCX.JI1) BE LESS 'Il-IAN 15 ML. 

ADD 5 DROPS OF 10% ASCORBIC ACID 'ID EACH C-'IUBE. 

ADD 100 UL OF NEODYMIUM SOWI'ION ( Smg/ml) 'ID EACH C-'IUBE. 

ADD 1 ML OF CON: HYDROF1IDRIC (HF) 'ID EACH C-'Il.JBE. 

SWIRL AND LE'I' STAND FOR 30 MINUI'ES . 

PRX:EED 'ID FIL'mATICfi, S'IEP 16.1 . 9 

16 . 1. 6 FERRIC HYIR)XIDE PREI:IP:rrATirn 

_ l. DISSOLVE THE RESIIXJE FF01 STEP 4 OF AM EUJI'ION WI'rn AfDJr 10 
ML OF BN HNJ

3
, SWIRL.IN:; AND HEATIN'.i BRIEFLY IF NEEDED. 

2. 

3. 

TRANSFER THE SAMPLE SOWI'ICN 'ID A CLEAN I..ABELED C-'IUBE WI'rn DI 
H2 0. BRIN:; THE SOUJI'ICN LEVEL UP 'ID THE 30 ML MAKE WI'lli DI 
H20. ADD 1 ML OF IRON CARRIER ( 10 m;J Fe/ml). 

ADD mrc. NH pH su:MLY AND WHILE STIRRIN:; THE SAMPLE. A RED
BRa-JN PRECI PITATE WILL FORM. OIECK PH WI'rn PH STRIP. PH 

! 
! 

i 
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SHCXJID BE 8 'ID 10. ADD MJRE CO!'C NH
4
0H IF NECESSARY 'ID 

AOUEVE THE CORRECT PH. 

PIU:EED ID 'IHE FINAL AM CXJUJ,1N, SIEP 16.1. 7. 

16 . 1. 7 FINAL AM ClJIU,!N 

'!HIS c::cn:1J.fN IS ID BE IXM AFIER FERRIC HYDIOXIDE PREX:IPITATICfi · 

1 • PREPARE COUJMN BY ADDIN3 0 • 35 g TRU-SPEC RESIN ( ADD RESIN 'ID 
THE 1. 2 ML MARK ON COUJMN) 'ID THE COUJMN ADD 10 ML 4 N l-fIID 3 
LET SOAK FDR 1 HOOR. 

2 • DISSOLVE PRECIPITATE FRCM FERRIC HYDROXIDE PROCESS WITH 30 ML 
OF 3 M :l-00 

3 
• 

3 • ADD A SMALL AM:XJNI' OF SQL::;:D ASCORBIC ACID 'ID SAMPLE, srrR 
GENI'LY, ALlJ:J-IY THE SAMPLE 'ID S!:T FDR AECX.JI' 10 MIN. 

4. WASH COUJMN WITH 15 ML 4N :l-003 AND 'lliEN WITH 5 ML OF 3N l-fIID3 • 

5. LOAD SAMPLE ONTO COUJMN RINSE BEAKER WITH A VERY SMALL AM:XJNI' 
OF 3N HN0

3
• (EllJI'E IS WASTE) 

6 • ADD 2 ML 8N HCL. ( EllJI'E IS WASTE) 

7 • EI1JI'E AM WITH 15 ML 3M HCL. CATCH EUJI'E INIO CLEAN UJ3ELED C
'IUBES. ·(CON' T USE IDRE '!HAN 15 ML OF 3M HCL OR YOO' LL BE 
EWI'I.t-K; THE PU oor WITH THE AM.) 

PIU.'.E:ED wrm FINAL AM PREl.:I.PITATirn, SIEP 16.1.a. 

16 .1. 8 FINAL AM PREl:IPITATICN 

1. ADD 5 DROPS OF 10% ASCORBIC ACID AND 100 UL OF NEODYMIUM 
SOilJI'ION ( Smq/ml) 'ID EACH C-1IUBE. 

2 . PLACE SAMPLES WITH CUI' CAPS INro A 001' WATER BATH FOR 1 I-DJR. 

3. REMJVE SAMPLES AND ADD 5 ML HF TO EACH C-1IUBE. 

4 • CAP AND PI.ACE SAMPLES INro A SHAKER AND SHAKE FOR 2 MIN. 
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5 . PLACE SAMPLES INro ICE BATH FOR 10 MIN. 

PIO:EED 'IO FILTRATICN, SI'EP 16.1.9 

16 . 1. 9 FIL'IBATICN 

1. LABEL PETRI DISH AND DISK WI'IH LAB SAMPLE ID. 

2 . RINSE FILTER AREA WITH DI Hp. 

3. RINSE FILTER AREA WITH DI . 

4 . PLACE CLEAN FILTER ON STEM AND PLACE FUNNEL ON 'IOP. 

5. WASH EACH FUNNEL/FILTER WITH DI AND CHECK FOR LEAKS. 

6. ADD ::::20 ML SUBSTRATE SOllJI'ION 'IO EACH FUNNEL/FILTER. 

7 . 1JJAD SAMPLE ONTO RESPECTIVE FtJNNEL/FILTER AND RINSE C-'IUBE 
WITH DI AND ADD 'IO RESPECTIVE FUNNEl.,/FILTER. 

8. RINSE EACH FUNNEL WITH DI AFTER SAMPLE HAS OONE 'IBRCXJGH. 

9 • 'IURN OFF PUMP REMJVE FUNNEL PLACE EACH FILTER ON RESPECrIVE 
DISK AND 'lliEN INTO Pfil'RI DISH. SE!' UNDER HEAT I.AMP FOR 5- 10 
MINlJI'ES. 

10. DESICCATE FOR 10 MINUTES. 

11. SCAN SAMPLES. 

12. PLACE IN romm:; RXM 'ID caJNI'. 

16.1.10 REAGENl'S 

16.1.10.1 RF.l!GENI'S* FOR lS'I' CXlllJMN 

8t! HOO) 1 L roe. HOO) 'ID 1 L DI ~o 
( MAKES 2.0 L NEED ::::220 ML PER SAMPLE 

9t! ICL 1500 ML CON:. rCL 'ID 500 ML DI H20 
( MAKES 2.0 L NEED ::::120 ML PER SAMPLE 
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3!:! HCL 500 ML COI'K:. HCL TO 1500 ML DI Hp 
( MAKES 2. 0 L NEED ::: 10 ML PER SAMPLE ) 

3!:! H2S04 20 ML COI'K:. H2S04 TO 240 ML DI H20 
( NEED 1 ML PER SAMPLE) 

HYDRCCHLORIC ACID-AMMJNIUM IODIDE SOI.lJI'ION ( 9N HCL + 0. 1 M NH4 I) 
MAKE FRESH DAILY. SHELF LIFE OF 9!! ICL + 0. JM NH4I IS OE IY\Y 

IN APPROPRIATE SIZE BEAKER AND ON STIRRING PIATE, DISSOLVE 6 gm OF 
AMMJNIUM IODIDE IN 300 MLS OF 9_N HCL. MIX THORCUGHLY. DillJI'E 'ID 
400 MLS 9!:! HCL. STORE IN APPROPRIATE SIZE DARK CONI'AINER. ( NEED 
=70 ML PER SAMPLE) 

1. Sg NH
4 
I DillJI'E 'ID O. 1L 9.N HCL = 1 SAMPLE 

7 • Sg NI\ I DillJI'E 'ID 0. SL 9.N HCL = 7 SAMPLES 
15 . 0g NH

4
I DILUI'E 'ID 1. 0L 9!":! HCL -= 14 SAMPLES 

2 2 . Sg NH 4 I DILUI'E 'ID 1. SL 9!":! HCL = 21 SAMPLES 
30.0g NH 4 I DILUI'E 'ID 2.0L 9!":! HCL = 28 SAMPLES 
37.5g NH

4
I DillJI'E 'ID 2.5L 9.N HCL = 35 SAMPLES 

45. 0g NH
4
I DILUI'E 'ID 3. 0L 9!":! HCL = 42 SAMPLES 

16.1.10.2 RF.lG::NrS* FOR 2ND AM COUJMN 

4N HOOJ 500 ML core. HOO) 'ID 1500 ML DI Hp 
( NEED 25 ML PER SAMPLE) 

3!:! HNO) 375 ML core. l-003 'ID 1625 ML DI Hp 
( NEED 40 ML PER SAMPLE) 

SN HCL 1333.3 CON:. HCL 'IO 666.6 DI H
2
O 

( NEED 2 ML PER SAMPLE ) 

3.N HCL 500 ML CON:. HCL 'ID 1500 DI HzO 
( NEED 15 ML PER SAMPLE) 

16 . 1.10.3 ~* FOR FINAL PRECIP. AND FILTRATION 

NEODYMIUM SOim'ION (Srrg/mlO 

roe. HF 
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10% ASCORBIC ACI 10 g ASCORBIC ACID DII.lJI'E ID 100 ML DI 
(NEED 5 DROPS PER SAMPLE) 

SUBSTRATE SOUJI'ION ADD =500 ML DI, 2 ML ND, 40 ML CON:. HCL, AND 
16 ML CON:. HF. DillJI'E ID 1 L DI H20 
(NEED 20 ML Ji'ER SAMPLE) 

16 . 1 . 11 CXJU.l-1N FOR URANilN INIERFERErCES IN AMER.ICil1'f 

16.1.11.1 SAMPLE PREP. 

1. 

2. 

3. 

4. 

ID THE RESIIXJES FRCM STEP 16 .1. 3, "ID EUJl'E AMERICIUM," 
ADD 5 ML COOC. HCL AND 7 DROPS OF 30% Hp2 • EVAPORATE ID 
DRYNESS US™3 A Hal' PIATE ON u:Jvv HEAT. (OON'T BAKE) 

DISSOLVE RESIIXJE IN AT LEASr 20 ML OF CONC HCL. EVAPORATE 
'IO DRYNESS USIN:; A JUI' PIATE ON u::J.N HEAT. REPEAT ON:E. 
1) _ _ 20 ML CON: HCL . 2) __ 20 ML CONC HCL 

DISSOLVE RESIDJE IN 75 ML 9N HCL. HEAT AS NECESSARY 'IO 
DISSOLVE. 

ADD 7 DROPS OF 1½02 'ID 'IHE SAMPLE, PLACE WA'ICH GIA5S OVER 
THE BEAKER, WARM 'lHE SAMPLE SLIGHrLY AND AI..liM 'IO 
EFFERVESCE FOR 1 In.JR. AT 'IHE aJl'O..USION OF EFFERVESCEOCE, 
'IHE COUJMN IS READY 'ID OiARGE. 

16.1.11.2 CXlllffi 

1. 

2. 

3 . 

4. 

ADD 9 01 N; 1- XB (50- 100 MESH) ANIOO EKOwa BIO-RAD RESlli 
ID milJMN. 

PRE-coNDITION THE CXJWMN BY PASSIN; 100 ML OF 9!:! ICL 
THRaX;1i 'lliE COUJMN. (EI11I'E IS WASTE) 

PLACE A LABELED BEAKER UNDER EACH COI.UMN. 

CUANI'ITATIVEL Y TRANSFER 'IliE SAMPLE SOllJTICN ID 'lliE CXlllJMN 
PREPARill AOOVE. AU.iJfi THE SOillI'ICN ID PASS 'lliRa.Gi 'IHE 
COUJMN. RINSE THE a:NrAINER WALLS 3 TIMES WI'IH S>1ALL 
AlvOJNrS OF 9!:! !CL AND CA'ICH ELUTE INro THE BEAKERS . 
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5 • REMJVE THE BEAKERS AND SET ASIDE. 

6. 

7. 

8. 

'ID EI.1JI'E THE URANIUM FUJSH THE COllJMN WITH 3 IN:REMENTS OF 
50 ML 0,5N HCL. (EI.lJI'E IS WASTE) 
1 ) __ 50 ML 2 ) __ 50 ML 3 ) _ _ 50 ML 

REOIARGE RESIN BY PASSING 150 ML 9N HCL THRCUGH 'IBE COLUMN. 
( EI.1JI'E IS WASTE ) 

PLACE A LABELED BF.AKER UNDER EA01 COLUMN. 

_ 9. (XJANI'ITATIVELY TRANSFER THE SAMPLE THAT WAS ELUl'ED AND 
SAVED FRa1 STEP 4 'ID THE COLUMN. RINSE THE BEAKER WALLS 
WITH SMALL AM:XJNI'S OF 9!{ HCL AND ADD 'ID THE COLUMN. 
COLLECT EllJI'E IN THE BEAKERS . 

10. 'ID THE AM EUJI'ION ADD 5 ML HNJ
3 

AND 7 DROPS OF Hp2 , 

EVAPORATE 'ID DRYNESS ON 1""\.. Har PIATE SET ON WM. ( OON' T 
BAKE) 

PRXEED 'ID FERRIC HYDRJXIDE PREX:IPITATICN, S'IBP 16 . 1.6 . 

16 . 2 OIEX:K OFF LISI' PRX:EDJRE Fm IOO 'll:I AND PU - BIO-RAD aJllMi 
rev. 01- 31-95 WP(biorad.isothpu) 

JOB # ______ SAMPLE# ___ _ 

16.2.1 SAMPIE PREP. 

1. 

2. 

LABEL BEAKERS wrrn LAB SAMPLE ID (WI'lli EACH SET OF 20 RUN 1-
MS, 1-MD, 2-MB, 1-LC AND 1-SI'.) (FOR CLIENI' 64 ADD 1- MSD) 

MEASURE A ALI~ OF SAMPLE 'ID MEET DET. LIMIT INID 
APPROPRIATE BEAKERS 

_ 3. PI PET A CALIBRATrn VOL. OF PI.1JI'ONIUM STANDARD AND 'IHORIUM 
STANDARD INro EACH STANDARD AND SPIKE. 

_ 4. PIPET A CALIBRATrn VOL. OF PllJI'ONIUM TRACER AND 'IliORTI.JM TRACER 
INID AIL SAMPLES, srANDARDS AND ONE DESIGIATED BLANK 

5 . ADD ==2 ML CCN:. HNO 
3 

EVAPORATE SAMPLES 'TO DRYNESS . 
BA.KE) 

(00 l'Ul' 
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6. 

7 . 

8. 

9. 

TO THE RESIDUES FR(l.1 SI'EP 5 ADD 5 ML CONC. HNJ
3 

AND 7 DROPS OF 
30% Hp2 • EVAPORATE 'ID DRYNESS USIN3 A HOI' PLATE ON I.J:JM HEAT. 
(ID NOT BAKE) 

DISSOLVE RESIDUE IN AT LEASI' 20 ML OF CONC. HN0 3 • EVAPORATE TO 
DRYNESS ON A u:Jil HFAT Har PLATE. REPEAT ON:E. (00 WI' BAKE) 
( 1) __ 20 ML COOC. H00

3 
(2) __ 20 ML roe. HNJ3 

DISSOLVE RESIDUE IN 75 ML OF 8N H003 • ( IF SAMPLE WILL l'UI' 
DISSOLVE ADD UP 'ID 200 ML OF 8N H003 HFAT SLIGm'LY. ) 

ADD SEVEN DROPS OF Hp2 TO 'IBE SAMPLES ( RJIB: RlR 'IHJRilN All) 

3 ML O. 25 M AL(RJJ.3 - Frn. PU AID 1 ML 25% Nal02_l PLACE A 
WATCH GI.ASS OVER 'IBE BEAKER AND WARM 'IBE SAMPLE SLIGm'LY ON 
10tl HEAT AND AI..J..JJt1 'IBE PEROXIDE 'ID EFFERVESCE FOR ONE Ha.JR. 
THE COUJMN IS KJd READY TO CHARGE. 

S'lOP ! ! ! 

RJIB: MAKE SURE YUJ HAVE E.VERY'lHIR; RF.ADY 'ID S'mRI' CXlI.lME BEFOOE 
YUJ GE:r 'ID S'IBP 1 OF CilllM6. !ABEL AIL BF.AKERS, SET UP 
CXJI.l.M6 AND MAKE UP AIL RF.AGENI'S. CH::E YaJ Gn1 STARl'ED WTIH 
'llIE CXJILltR:,, YaJ CAN'T S'1UP UN1'IL '!HEY ARE JX'fiE ! 00 RJl' IEr 
CXlI1lt!NS CD DRY! 

PlO..:EElJ 'IO CXlU.J.R:> smP 16.2.2 

16 . 2 . 2 CXJUffi 

1. 

2. 

3 . 

ADD 9 01 N:, 1-XS (50-100 MESH) ANION EXO-IAN3E BIO-RAD RESIN 'ID 
A COlllMN. 

PRE-CONDITION 'IEE COll.lMN BY PASSIN:i 100 MLS OF 8~ 1-00
3 

'IHRCX.IlI 
'IEE muJMN. DISCARD PREroIDITIONIN; WASH IN APPROPRIATE WJiSI'E 
CONTAINER. 

CUANI'ITATIVELY TRANSFER 'IEE SAMPLE SOllmON 'ID 'llIE muJMN 
PREPARED AEIJVE. 

_4 . AI..J..1JM SOUJrION TO PASS nrna.Gi 'IBE COI..ll'1N. WASH 'IHE CXNI'AINER 
WALLS THREE TIMES wrrn: SMALL AM:lJNI'S ==15 ML OF 8N HNJ3 AND ADO 
TO 'lliE COll.lMN . ( EllJI'E IS WASTE) 

! 
I 
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_5. FDR SAMPLES c_uESTIONABLE OR Kr-DWN 'ID BE HIGH IN URANIUM, WASH 
COUJMN WI'IB AN ADDITIONAL 100 ML OF 8.N 1003 • (EI.lJI'E IS 
WASTE) 

16 . 2 . 3 'ID EUJIB 'lH)RIU,1 

1. 

2. 

RJIE: 

3. 

PLACE THORIUM BEAKERS UNDER RESPECTIVE COUJMN. 

ELUrE THE THORIUM FRCM COllJMN WITH 2 INCREMENI'S OF 9_N HCL 
25 ML _ 25 ML _ ( 50 ML 9_N HO., PER SAMPLE) 

EUJIB IS WASIE IF SAMPLES ARE FOR PU CE:...Y. PlCCEED 'IO SIEP 
16 . 2 . 4 , '"ID EUJIB PilJICfiilM. 11 

EVAPORATE EilJ.I'E 'ID DRYNESS USING A Hor PLATE ON I.I:J.iJ HEAT. (00 
001' BAKE) P1U:EED 'ID FINr\.L. PREX:IPITATICN, S'lEP 16.2.5. 

16 . 2 . 4 'IO EUJIB PLUitm1.l'1 

1 . PLACE PllJI'ONTIJM BEAKERS UNDER RESPECTIVE COUJMN. 

2. EllJI'E PU FRCM 'lliE COUJMN WITH 3 INCREMENTS OF 'IBE HYDRO:HLORIC 
ACID + AMMJNIUM IODIDE SOLUI'ION ( SEE REAGENI'S) ( 9N_ HCL + 0. 1 
NH

4 
I ) 

30 ML_ 20 ML_ 20 ML _(70 ML 'IDI'AL PER SAMPLE) 

3. ADD 5 ML COOC. HNJ
3 

AND 7 DROPS OF H202 'ID BEAKER, EVAPORATE 
'ID DRYNESS usn~ A Hor PIATE ON I.I:J.iJ HEAT. ( [X) rur BAKE) 
REPEAT 3 TIMES. 
(l)_ (2)_ (3)_ 

RJIE: IF CNLY Iro PU IS NEEDED, FINAL 
PRELIP!TATICN 

IF PU241 IS~ 'ffiEN PRXEE1.J 'IO SIEP 16.2.4.1, ru241 

16.2.4.1 PU 241 

1. PIPET 20 ML OF 4.N I-003 INTO 'IBE PU BEAKERS 

2. WARM SAMPLES JUST I.Dr-C EN:l.ni 'ID DISSOLVE RESILUE. 
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RJIE: ~• T RIDCE 'lliE VOll.l"1E OF 'lliE SAMPIB. AN :E.VEN SPLIT IS 
NEEDED. 

3 . CCOL SAMPLE AND PIPET 10 ML OF 'IHE SAMPLE INro 'IHE 
APPROPRIATE MARKED I.SC VIAL. SAVE REMAINDER OF SAMPLE IN 
BEAKER FOR STEP 9. 

4 . 

5. 

PLACE LSC VIAL INTO SAND BA'IH EVAPORATE SAMPLE I:XJMN 'ID 1 OR 
2 DROPS. OON' T I.EI' SAMPLE DRY CXJI'. 

COOL SAMPLE. PIPET 5 ML DI Hp INTO EAQi I.SC VIAL. 

_6. PIPET 15 ML OF ULTIMA QJID AB INTO EACH I.SC VIAL, CAP AND 
SHAKE. SAMPLES WILL BE CLEAR. 

7 • MAKE COPIES OF ALL TRACKIN:; SHEm'S. 

8 . PLACE PU24 l 'S AND COPIES OF 'IHE PAPERMJRK INTO 'lliE CCUNI' - Ra:M. 

9. EVAPORATE THE REMAINTIK; 10 ML OF SAMPLE FRCM STEP 3. 'IHEN -
PRCCEED 'ID STEP 1 OF 'IHE FINAL PRECIPITATION. 'IHIS STEP IS 
USED FOR TRACER RECOVERY. 

16 . 2. 5 FINAL PREI.:IPI'IM'Irn 

1. 

2. 

3. 

4. 

s. 

6. 

7. 

ADD 1 ML 3.t:! ~S04 AND 3-4 ML CON:. HCL AND TAKE 'ID FUMES ON 
MED. HOT PI.ATE 

ADD 7- 10 ML OF 3,N HCL 'ID EACH BEAKER. PLACE ON !DI' PLATE FOR 
A FEW SEroIDS JUST 'ID DISSOLVE SAMPLE. 

LABEL CLEAN C--'IUBE.S wrrn SAMPLE LAB ID. 

RINSE BEAKER sawrrON INro RESPECl'IVE C--'IUBE.S wrrn 3N HCL. 
FINAL VOillME Sl-0.1I.D BE LE.5S 'ffiAN 15 ML. 

ADD 5 DROPS OF 10% ASCORBIC ACID 'ID EACH C-1ltJBE. 

ADD 100 UL ( YFJ..1.1:M TIP) OF NECDYMit.J,1 SOUJl'ION ( 5 ng/ml) 'ID 
EACH C-'l'UBE. 

ADD 1 ML OF core. HYDRO.FLUJR.IC ACID (HF) 'ID EACH C-wBE. 
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8 . SWIRL AND LE'T STAND FOR 30 MINUI'ES. 

PRn:ED 'ID SIBP 16. 2. 6, FIL'ffiATICN 

16 . 2 . 6 FIL'ffiATICfi 

1. LABEL PETRI DISH AND DISK WIT'rl LAB SAMPLE ID. 

2. RINSE FILTER AREA WITH DI H20. 

3 . PIACE CT.EAN FILTER ON STEM AND PIACE FUNNEL ON TOP. 

4. WASH EAO-I FUNNEL/FILTER WIT'rl DI AND OiECK FOR LEAKS. 

5. ADD ==20 ML SUBSTRATE SOLUI'ION TO EACH FUNNEL/FILTER. 

6. I.DAD SAMPLE ONID RESPECTIVE FUNNEL/FILTER AND RINSE C-'IUBE - WITH DI AND ADD TO RESPECTIVE FUNNEL/FILTER. 

_7. RINSE EAO-I FUNNEL WITH DI AFTER SAMPLE HAS OONE THRCUGH. 

_ 8 . REMJVE FUNNEL. PLACE EAO-I FILTER ON RESPECTIVE DISK AND THEN 
INID PETRI DISH. SET UNDER HEAT LAMP FOR 5-10 MINUI'ES. 

9. DESICCATE FOR 10 MINUTES. -
10. SCAN SAMPLES. -
11. PLACE IN caJNI'IN;:; RCXM 'IO CCXJNr. -

16.2 . 7 REAGl:Nl'S* 

SN HNJ 3 1 L CON:. HNJ3 TO 1 L DI H20 
( MAKES 2.0 L NEED =220 ML PER SAMPLE ) 

9N I-CL 1500 ML COOC. HO., 'IO 500 ML DI ~0 
( MAKES 2.0 L NEED =120ML PER SAMPLE) 

3N I-CL 500 ML CTN:. HO., TO 1500 ML DI ~O 
( MAKES 2.0 L NEED =10 ML PER SAMPLE) 

3N 1¾S04 20 ML a::N:. H2SO ~ TO 240 ML DI H20 
( NEED 1 ML PER SAMPLE) 
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HYDRCCHLORIC ACID-AMK>NIUM IODIDE SOll.TI'ION ( 9N HCL + 0 .1 M NH
4
I) 

MAKE FRESH DA.ILY - SHELF LIFE OF 9N Ill+ 0.1 M NH,I IS ~ MY 

IN APPROPRIATE SIZE BEAKER, AND ON STIRRIID PIATE DISSOLVE 6 gm OF 
AMMJNIUM IODIDE IN 300 ML OF 9N HCL. MIX 'IHORanil..Y. DlllJI'E 'ID 400 
ML 9N HCL. SIDRE IN APPROPRIATE SIZE DARK CONI'AINER. 
( NEED =70 ML PER SAMPLE) 

l.Sg NH4I DillJI'E 'IO 100 ML 9N HCL = 1 SAMPLE 
7.5g NH4I DIWI'E 'ID 500 ML 9N HCL = 7 SAMPLES 

15.0g NH4I DIWI'E 'IO 1.0 L 9_N HCL = 14 SAMPLES 
22. Sg NH4 I DIWI'E 'IO 1.5 L 9_N HCL = 21 SAMPLES 
30.0g NH4 I DillJI'E 'IO 2.0 L 9N HCL = 28 SAMPLES 
37.5g NH4I DIWI'E 'IO 2.5 L 9N HCL = 35 SAMPLES 
45.0g NH4 I DIUJI'E 'ID 3.0 L 9.N HCL = 42 SAMPLES 

10% ASCORBIC ACID 10 g ASCORBIC ACID DILUTE TO 100 ML WITH 
DI Hp ( NEED 5 DROPS PER SAMPLE) 

SUBSTRATE SOUJI'ION 'IO 500 ML DI ADD 2 ML ND, 40 ML CON:. HCL AND 
16 ML CON:. HF. DillJl'E 'IO 1 L WI'lli DI H2 0 
(NEED 20 ML PER SAMPLE) 

0. 25 M AL(N\13 'IO 500 ML 8N 8003 ADD 93. 78 G OF AL(NJ3 ) 3 DillJI'E 
'IO 1. 0 L WI'IH B_N I-003 

16.3 OIED< OFF LIST PRXEXJRE Fm rro U - BIO-RAD COUlfi 
rev. 05- 01- 95 WP(bioradisou) 

JOB# SAMPLE# ---- ---

16 . 3 . 1 SAMPLE PREP . - ax>kmwn ( for precipitation see Step 16 . 3 . 2) 

1. 

2. 

3. 

IABEL BF.AKERS wrrn LM SAMPLE ID (WITH EAOi SE!' OF 20 RUN 1-
MS, 1-MD, 2-MB, 1-I.C AND 1-ST.) 

MEASURE A ALI(J.m OF SAMPLE 'IO MEET Om'. LIMIT INID 
APPROPRIATE BEAKERS 

PIPET A CALIBRATED VOL. OF UNAT(U238,U235,U234) SI'ANDARD INID 
F.AOi STANDARD AND SPIKE. 
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5. PCXJR OFF WASTE OrcE PRECIPITATE HAS DROPPED 'IO 1DITCM. 

6. RINSE BEAKERS USIN:; PH 8 DI WATER AND COLLECT ALL PRECIPITATE - INTO CLEAN MARKED C- 'IlJBES. 

7. SPIN FOR 10 MINS AND DECANI'. 

8. m 'ID SrEP 16.3.1, SAMPLE PREP. 

16.3.3 CXJI.rnN 

1. 

2. 

3. 

4. 

s. 

6 . 

RJIE : 

7. 

ADD 9 01 AG l - X8 (50-100 MESH) ANION EXCHANGE BIO-RAD RESIN 'ID 
A COUJMN. 

PRE-CONDITION THE COll.lMN BY PASSIN:; 100 .ML OF 9N HCL '!HRa.G-1 
THE COUJMN. DISCARD PRECONDITIONIN:; WASH IN APPROPRIATE WASTE 
CONI'AINER. 

QUANI'ITATIVELY TRANSFER THE SAMPLE SOllJI'ION 'ID THE COI1.lMN 
PREPARED ABOVE. 

AI..J.J:M SOWI'ION 'ID PASS 'llIRCXGl THE COil.JMN. WASH THE CONI'AINER 
WALLS THREE TIMES WITH SMALL AM:X.JNI'S :::5 ML OF 9N HCL AND ADD 
WASH 'ID THE CXlll.1MN ( EUTI'E IS WASTE) 

WASH COllJMN WI'Ili 2 m:REMENI'S OF THE HYDRCX:HLORIC ACID + 
AMMJNTI..lM IODIDE SOUJI'ION ( 9N HCL + 0. J.N NH4 I) 

30 ML _ 20 ML ('IDI'AL OF 50 ML PER SAMPLE) 

WASH COil1MN WI'lli 2 m:REMENI'S OF 35 ML EN:1-i OF THE 
HYDRCX:HIDRIC .ACID + HYDROF'IilJRIC .ACID SOUJI'ION. (6.SN HCL 
+ 0. 004N HF) 
_ 35 ML _ 35ML ('IUI'AL OF 70 ML PER SAMPLE) 

IF IK:N RIM:; IS STIIL PRtSEl'fl' WASH ~ AGiUN Wl'.lll 35 ML OF 
'mE 6.5!! In.+ 0. 004M HF. 

WASH THE COIJJMN WI'Ili 20 ML OF 6.SN_ HCL . 

PR) F:fl > 'ID STEP 16. 3 . 4 'ID EUJIB URANilJtf 
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16 • 3. 4 'ID EUJI'E URANTIN 

1. PLACE URANIUM BEAKERS UNDER RESPECTIVE OOlllMN. 

2. EllJI'E URANIUM FRa-1 '!HE ClJUl,1N INTO APPOOPRIATELY IABELED - BREAKERS Willi 2 ncREMENrS OF 0.5N HCL. 
_ 50 ML _ so ML ('!UrAL OF 100 ML PER SAMPLE) 

3. ADD 5 ML CONC. HNO 3 'ID EACH BEAKER. EVAPORATE EilJI'E 'ID 
DRYNESS USilG A HCJI' PIATE ~ I.Di/ HEAT. 

m:x:EED 'ID S'IEP 16. 3. 5, FINAL PRtX1P .l'mT!Cfi 

16 • 3. 5 FINAL ~IPITATirn 

1. 

2. 

3. 

4. 

s. 

6. 

7. 

8. 

ADD 1 ML 3,N H2S04 AND 3-4 ML me. HCL AND TAKE 'ID FUMES rn 
MED. Har PI.ATE 

ADD 7-10 ML OF 3,N HCL 'ID EACH BF.AKER. PLACE ON HCJI' PI.ATE FOR 
A FEW SECONDS JUST 'ID DISSOLVE SAMPLE. 

IABEL CLEAN C-n.JBES WI'IH SAMPLE IAB ID. 

RINSE BEAKER SOUJI'IOO INID RESPECTIVE C-'IUBES WI'IH 3,tf HCL. 
FINAL VOllJME SHaJI.D BE 15 ML OR LESS. 

ADD 5 DROPS OF 10% ASCORBIC .ACID 'IO EACH C-'IUBE . 

ADD 100 UL ( YELLav TIP) OF NEXDYMIUM SOWI'IOO ( 5 ng/ml. ) 'ID 
EACH C-'IUBE. 

ADD 3 DROPS OF TI'l'ANilM CHIDRIDE 'IO EACH C-'IUBE. 

ADD 1 ML OF core. HYDOOFimRIC .ACID (HF) 'ID EACH C-'IUBE. 

_ 9 • S'WIRL AND LET SI'AND FOR 30 MINt1I'ES. 

PRl l-:fl > 'IO S'IEP 1 CF FIIlmATICfi 

16 . 3 • 6 FIL'mATIOI 

1 . I.ABEL PETRI DISH AND DISK WI'm IAB SAMPLE ID . 



TITLE 

SOP NO. 

Standard Operating Procedure for Sequential Separation of Alpha-emitting 
Isotopes 

REVISION NO. PAGE 

CA-GLR-R405 0 

EFFECTIVE DATE 

9/29/95 40 of 41 

2. 

3. 

RINSE FILTER AREA WITH DI Hp. 

RINSE FILTER AREA WITH DI. 

4. PLACE CLEAN FILTER ON STEM AND PLACE FUNNEL ON TOP. 

5. WASH EACH FUNNEL/FILTER wrrn DI AND CHECK FOR LFAKS. 

6. ADD :::20 ML SUBSTRATE SOilJI'ION TO EACH FUNNEL/FILTER. 

7. WAD SAMPLE ONTO RESPECTIVE FUNNEL/FILTER AND RINSE C-'ruBE - WITH DI AND ADD TO RESPECTIVE FUNNEL/FILTER. 

8. RINSE EACH FUNNEL WITH DI AFTER SAMPLE HAS OONE 'IHRCUGH. 

9. REMJVE FUNNEL, REMJVE FILTER AND PLACE EllCH FILTER ON 
RESPECTIVE DISK AND 'lliEN INID PEI'RI DISH. SET UNDER HEAT LAMP 
FOR 5-10 MINUrES. 

10. DESICCATE FOR 10 MINUI'ES. 

11. PLACE IN CXXJNI'IN3 RCCM TO CCXJNI'. 

16. 3. 7 REA£Efl'S* 

9N HCL 1500 ML COOC. HCL TO 500 ML DI H20 
( MAKES 2. 0 L NEED :::250 ML PER SAMPLE ) 

6 .5!'f HCL 1084 ML CDC. HCL TO 916 ML DI f½0 
( MAKES 2.0 L NEED ==90 ML PER SAMPLE) 

0. 5H HCL 84 ML roe. ICL 'IO 1916 ML DI f½O 
( MAKES 2.0 L NEID =100 ML PER SAMPLE) 

500 ML TO 1500 ML DI 8i0 
( MAKES 2.0 L NEED =10 ML PER SAMPLE) 

3!'! 8iS04 20 ML CXN:. 8iSO, 'IO 240 ML DI 8i0 
( NEED 1 ML PER SAMPLE ) 

HYORX:HrDRIC PC.ID-Al+1:NTI.M ICOIDE SOI..UrICN ( 9N HCL + 0 .1 M NH4I) 
MAKE FmSi DAILY SHELF LIFE OF 9N lCL + 0 .1 M lti4I IS CH': ~ 
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.IN APPROPRIATE SIZE BEAKER, AND CE STIRR.Iro PIATE DISSOLVE 30 gm OF 
~ IODIDE IN 1. 0 L OF 9N I-CL. MIX 'IHOR".lnILY. DIUJl'E 'ID 2. 0 L 
9Nfi CL. S'IDRE IN APPROPRIATE SIZE DARK CONI'AINER. 
( MAKES 2.0 L NEED ==50 ML PER SAMPLE) 

1. 5g NH4 I DII..Ul'E 'IO 100 ML 9N I-CL = 2 SAMPLES 
7 .Sg NH4I DIIlJI'E 'IO 500 ML 9N I-CL = 10 SAMPLES 

15. 0g NH4I DIIlJI'E 'IO 1. 0 L 9N I-CL = 20 SAMPLES 
22.Sg NH4I DIIlJI'E 'IO 1.5 L 9N I-CL = 30 SAMPLES 
30. 0g NH 4 I DIIlJI'E 'IO 2. 0 L 9N HCL = 40 SAMPLES 
37 .Sg NH4I DIIlJI'E 'IO 2.5 L 9N HCL = 50 SAMPLES 
45. 0g NH4I DIIlJI'E 'IO 3. 0 L 9N HCL = 60 SAMPLES 

HYDROCHIDRIC ACID - HYDROFIU)RIC ACID (6.5 Ill+ 0.04N HF)IN A 1 L 
PI.A5TIC OOITLE, ADD 1. 5 ML enc. HF 'IO 1 L 6. SN HCL. MIX 'IHORanfLY. 

10% ASCORBIC ACID 10 g ASCORBIC ACID DillJI'E 'IO 100 ML DI 
( NEED 5 oroPS PER SAMPLE ) 

SUBSI'RATE SOilJI'ION ADD ==500 ML DI ADD 2 ML ND, 40 ML c:oN:::.HCL, AND 
16 ML OX::. HF DillJI'E 'IO 1 L DI ~o 
( NEED 20 ML PER SAMPLE) 
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2. MEASURE A ALIClm OF SAMPLE 'ID MEET 30 to 40 J;:Ci/ml FOR WATER 
SAMPLES: INS!'. READIN3 Ug OF U308 X .59 
(FDR KPA X .69) = J;:Ci/Unat per liter+ 1000 = J;:Ci/ml 
0 to 60 ug/1 use 900 mls 

70 ug/1 use 700 mls 
80 ug/1 use 600 mls 
90 ug/1 use 550 mls 
100 ug/1 use 500 mls 

for any other use the above cal. 

FDR SOIL SAMPLES: INST. READIN3 Ug OF U308 X .1 X . 59 = ~i/Unat per 
liter+ 1000 = i;:Cilml 

3. IF NEEDED, DILUI'E SAMPLES 'ID 900 ML WI'lli DI WATER. 

4. PLACE STIR BAR IN EACH BEAKER. 

5. 

6. 

7. 

ADD ABCXlI' 5 ML OF HNJ3 AND AEOJI' 2- 3MLS H202 

PIPIT A CALIBRATED VOL. OF UNAT(U238,U235,U234) SI'ANDARD INID . 
EAO-f STANDARD AND SPIKE. 

PIPIT A CALIBRATED VOL. OF U232 TRACER INTO ALL SAMPLES, 
STANDARDS AND ONE DESIGlATED BI.ANK 

8. CHECK PH < 1. PLACE ALL BEAKERS 00 FU!' PIATE UNI'IL 'IliEY REAOI -
OOILIOO POINI'. CHECK PH .AGAIN MAKIN3 SURE PH rs < 1. 

II PRECIPITATION 

1. ADD Aro.JI' 5 ML HN0 3 'ID EACH SAMPLE. 

_ 2 . ADD 2 MLS FE' 3 'ID EACH SAMPLE. 

3. ADD SMALL CUANI'ITIES OF NH4CH 'IO SPINNIN:i SAMPLES Cfi Har PIATE 
UNI'IL PH IS AT 8- 9 Ft>R CXMPIEI'E PRF.CIPITATICN (SAMPLE WILL 
TURN Q'.JLDEN YELli:JfJ) M.J..1::Jd SAMPLES 'ID m!A.Y CN B::11' PLATE AN 
ADDITIONAL 2-3 MINUI'ES, 

4 • REMJVE BEAKERS FID1 IUI' PIATE, SL.IDE STIR BAR aJr wrrn: 'lHE USE 
OF AtrnHER STIR BAR, SET BE.AKER ASIIE 'ID CXXlL M:0Jr 15 MINS. 
arr t-0 .u:::N3ER '!HAN 30 MINS - URANil.M WILL PIATE aJr 00 SIDE OF 
GrASSWARE. 
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