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Beginning in 1984, PPPL participated in 
a NJDEP certification program initially 
through the USEPA Quality Assurance 
(QA) program.  In March 1986, 
EPA/Las Vegas and NJDEP reviewed 
PPPL’s procedures and inspected its 
facilities.  The laboratory became 
certified for tritium analysis in urine 
(bioassays) and water.  In 2001, USEPA 
turned the QA program over to the 
states; NJDEP chooses a contractor 
laboratory, ERA, to supply the 
radiological proficiency tests.   
 
For non-radiological proficiency testing, 
the results in Appendix A, Tables 21, 
show that PEARL’s results were in the 
acceptable range except for Total 
residual chlorine in February 2004 
(voluntary QA program), and COD and 
Specific conductance in June 2004 
(required QA program – APG NJDEP 
contracted supplier).  For the required 
QA program, those two parameters, 
COD and Specific conductance, were 
retested in December 2004 and were in 
the acceptance range..  
 
Gamma spectroscopy instruments were 
operational in 2004. 
 

PPPL followed its internal procedures, 
EM-OP-31—“Surface Water Sampling 
Procedure,” and EM-OP-38—“Ground 
Water Sampling Procedures.”  These 
procedures provide detailed 
descriptions of all NJPDES permit-
required sampling and analytical 
methods for collection of samples, 
analyses of these samples, and quality 
assurance/quality control requirements.  
Chain-of-custody forms are required for 
all samples; holding times are closely 
checked to ensure that analyses are 
performed within established holding 
times and that the data is valid; trip 
blanks are required for all organic 
compound analyses.  
 
Subcontractor laboratories used by 
PPPL are certified by NJDEP and 
participate in the state’s QA program; 
the subcontractor laboratories must also 
follow their own internal quality 
assurance plans.   
 
PPPL conducts a subcontractor 
laboratory audit at least once during the 
three-year contract period.  In 2004, 
Accredited Laboratory, Carteret, NJ and 
QC Laboratory, Southampton, PA, were 
audited by PPPL.  
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Table 1.  PPPL Radiological Design Objectives and Regulatory Limits(a) 

 
CONDITION  PUBLIC EXPOSURE(b)  OCCUPA-

TIONAL 
EXPOSURE 

   
REGULATORY 
LIMIT 

 
DESIGN 
OBJECTIVE 

 
REGULATORY 
LIMIT 

 
DESIGN 
OBJECTIVE 

 
ROUTINE 
OPERATION 
 
 
 
Dose equivalent 
to an individual 

 
NORMAL 
OPERATIONS 

 
0.1 
Total, 
0.01(c) 
Airborne, 
0.004 
Drinking 
Water 

 
0.01 
Total 

 
5 

 
1 

from routine 
operations 
(rem per year, 
unless otherwise 
indicated) 
 

 
ANTICIPATED 
EVENTS 
(1 > P ≥ 10-2) 

 
0.5 
Total 
(including 
normal 
operation) 

 
0.05 per 
event 

 
 

 
 

 
ACCIDENTS 
 
 
Dose equivalent 
to an individual  
from an 

 
UNLIKELY 
EVENTS 
10-2 > P ≥ 10-4 

 
2.5  

 
0.5  

 
(e) 

 
(e) 

accidental 
release (rem  
per event) 

 
EXTREMELY 
UNLIKELY 
EVENTS 
10-4 > P ≥ 10-6 
 

 
25 

 
5(d) 

 
(e) 

 
(e) 

  
INCREDIBLE 
EVENTS 
10-6 > P 
 

 
NA 

 
NA 

 
NA 

 
NA 

 
P = Probability of occurrence in a year. 

                                                 
(a) All operations must be planned to incorporate radiation safety guidelines, practices and procedures included in PPPL 
ESHD 5008, Section 10. 
(b) Evaluated at PPPL site boundary. 
(c) Compliance with this limit is to be determined by calculating the highest effective dose equivalent to any member of 
the public at any offsite point where there is a residence, school, business or office 
(d) For design basis accidents (DBAs), i.e., postulated accidents or natural forces and resulting conditions for which the 
confinement structure, systems, components and equipment must meet their functional goals, the design objective is 0.5 
rem. 
(e) See PPPL ESHD-5008, Section 10, Chapter 10.1302 for emergency personnel exposure limits. 
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Table 2.  Annual Precipitation Data for 2004 
 

START DATE WEEK INCH INCH/MONTH MONTH ACCUMLATION 
5-Jan-04 1 0.6500     0.6500 

12-Jan-04 2 0.6500     1.3000 

19-Jan-04 3 0.1000     1.4000 

26-Jan-04 4 0.2000     1.6000 
2-Feb-04 5 2.5500 1.6000 January 4.1500 

9-Feb-04 6 0.0000     4.1500 

16-Feb-04 7 0.0000     4.1500 

23-Feb-04 8 0.0000     4.1500 

1-Mar-04 9 1.2500 2.5500 February 5.4000 
8-Mar-04 10 0.0000     5.4000 

15-Mar-04 11 1.1500     6.5500 

22-Mar-04 12 0.1000     6.6500 

29-Mar-04 13 1.2500 3.7500  March 7.9000 
5-Apr-04 14 1.9000    9.8000 

12-Apr-04 15 0.0000     9.8000 

19-Apr-04 16 1.5000     11.3000 

26-Apr-04 17 0.5000     11.8000 

3-May-04 18 0.6000 3.9000 April 12.4000 

10-May-04 19 0.3500     12.7500 

17-May-04 20 0.1500     12.9000 

24-May-04 21 1.0500     13.9500 

31-May-04 22 0.2500 2.4000  May 14.2000 

7-Jun-04 23 0.2000    14.4000 

14-Jun-04 24 0.5500     14.9500 

21-Jun-04 25 0.2500     15.2000 

28-Jun-04 26 0.2500  1.2500 June 15.4500 
5-Jul-04 27 2.4250    17.8750 

12-Jul-04 28 0.8500     18.7250 

19-Jul-04 29 1.3500     20.0750 

26-Jul-04 30 2.1500     22.2250 

2-Aug-04 31 0.0000 6.7750 July 22.2250 

9-Aug-04 32 1.6000     23.8250 

16-Aug-04 33 0.7500     24.5750 

23-Aug-04 34 0.0000     24.5750 

30-Aug-04 35 0.2000 2.5500  August 24.7750 
6-Sep-04 36 0.2000    24.9750 

13-Sep-04 37 0.4000     25.3750 

20-Sep-04 38 0.0000     25.3750 

27-Sep-04 39 5.0500    30.4250 
4-Oct-04 40 0.0000 5.6500 September  30.4250 

11-Oct-04 41 0.5000     30.9250 

18-Oct-04 42 1.2000     32.1250 
25-Oct-04 43 0.1500    32.2750 
1-Nov-04 44 1.2500 1.8500  October 33.5250 

8-Nov-04 45 1.3000     34.8250 

15-Nov-04 46 0.3000     35.1250 

22-Nov-03 47 1.4500     36.5750 
29-Nov-04 48 0.8500 5.1500  November 37.4250 

6-Dec-04 49 2.0000    39.4250 
13-Dec-04 50 0.0000     39.4250 

20-Dec-04 51 0.9000     40.3250 
27-Dec-04 52 0.2000 3.1000  December 40.5250 
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Table 3. D–Site Tritium Stack Releases in Curies in 2004 

 
Week Ending HTO (Ci) HT (Ci) Weekly total (Ci) Month Annual Total (Ci)

Baseline 1/2/02 0 0 0 0 0 
7-Jan-04 0.178 0.006 0.184  0.184 
14-Jan-04 0.204 0.024 0.228  0.412 
21-Jan-04 0.386 0.007 0.393  0.805 
28-Jan-04 0.149 0.010 0.159 January 0.964 
4-Feb-04 1.070 0.016 1.086  2.050 

11-Feb-04 0.113 0.018 0.131  2.181 
18-Feb-04 0.091 0.011 0.102  2.283 
25-Feb-04 0.537 0.036 0.573 February 2.856 
3-Mar-04 0.492 0.024 0.516  3.372 

10-Mar-04 0.347 0.014 0.361  3.733 
17-Mar-04 0.116 0.513 0.629  4.362 
24-Mar-04 7.842 0.041 7.883 March 12.245 
31-Mar-04 0.469 0.014 0.483  12.728 
7-Apr-04 0.572 0.028 0.600  13.328 
14-Apr-04 0.349 0.012 0.361  13.689 
21-Apr-04 0.435 0.004 0.439  14.128 
28-Apr-04 0.417 0.030 0.447 April 14.575 
5-May-04 0.453 0.007 0.460  15.035 
12-May-04 0.928 0.039 0.967  16.002 
19-May-04 0.609 0.011 0.620  16.622 
26-May-04 0.572 0.030 0.602 May 17.224 
2-Jun-04 0.553 0.014 0.567  17.791 
9-Jun-04 0.464 0.014 0.478  18.269 
16-Jun-04 0.270 0.005 0.275  18.544 
23-Jun-04 0.171 0.008 0.179 June 18.723 
30-Jun-04 0.112 0.012 0.124  18.847 
7-Jul-04 0.137 0.006 0.143  18.990 
14-Jul-04 0.148 0.003 0.151  19.141 
21-Jul-04 0.119 0.009 0.128  19.269 
28-Jul-04 0.110 0.013 0.123 July 19.392 
4-Aug-04 0.106 0.008 0.114  19.506 

11-Aug-04 0.117 0.009 0.126  19.632 
18-Aug-04 0.001 0.001 0.002  19.634 
25-Aug-04 0.111 0.005 0.116 August 19.750 
1-Sep-04 0.133 0.010 0.143  19.893 
8-Sep-04 0.137 0.009 0.146  20.039 

15-Sep-04 0.143 0.012 0.155  20.194 
22-Sep-04 0.145 0.009 0.154  20.348 
29-Sep-04 0.135 0.011 0.146 September 20.494 
6-Oct-04 0.157 0.010 0.167  20.661 
13-Oct-04 0.155 0.012 0.167  20.828 
20-Oct-04 0.147 0.010 0.157  20.985 
27-Oct-04 0.190 0.014 0.204 October 21.189 
3-Nov-04 0.234 0.019 0.253  21.442 

10-Nov-04 0.186 0.019 0.205  21.647 
17-Nov-04 0.174 0.015 0.189  21.836 
8-Dec-04 0.263 0.025 0.288 November 22.124 

15-Dec-04 0.280 0.029 0.309  22.433 
22-Dec-04 0.228 0.027 0.255  22.688 
29-Dec-04 0.256 0.026 0.282 December 22.970 

 21.711 1.259 22.970 Total 2004 22.970 
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Table 4. Ranges of Air Tritium Concentrations (in pCi/m3) Collected On-Site (T1-T4) 
and Off-Site (R1-R6 & BM1) in 2004 

 
 HTO HT  

Station pCi/m3  pCi/m3 

T1 0.584 -2.84 0.584 - 4.51 

T2 0.531 - 5.92 0.531 - 6.37 

T3 0.737 - 4.77 0.737 - 7.24 

T4 0.392 - 2.62 0.392 - 3.80 

R1 0.441 - 2.64 0.522 - 3.18 

R2 0.448 - 1.42 0.448 - 4.72 

R3 0.406 - 1.54 0.406 - 1.92 

R4 0.396 - 2.33 0.505 - 2.61 

R5 0.396 - 2.01 0.396 - 2.06 

R6 0.300 - 1.19 0.300 - 1.43 

BM1 0.266 - 1.45 0.266 - 2.04 
 

Table 5.  Surface Water Tritium Concentrations for 2004(in picoCuries/Liter) 
BOLD indicates above the level of detection. 

Sample 
Location 

Bee Brook 
(B1) 

Bee Brook 
 (B2) 

Basin 
(DSN001) 

D&R Canal 
(C1) 

D&R Canal 
(DSN003) 

January   247  225 
February 68 127 353 ≤Bkg. 32 
March   141  9 
April   23  338 
May 18 104 144 ≤Bkg. ≤Bkg. 
June   190  <108 
July   38  ≤Bkg. 
August 121 243 260 146 43 
September   82   
October   18  51 
November <19 28 16 <19 <41 
December   83  <82 

 
Sample 
Location 

Potable 
Water (E1) 

Millstone 
River (M1) 

Cranbury 
Brook (P1) 

Devil’s 
Brook (P2) 

January     
February ≤Bkg. ≤Bkg. ≤Bkg. ≤Bkg. 
March     
April     
May ≤Bkg. 63 ≤Bkg. ≤Bkg. 
June     
July     
August 81 74 ≤Bkg. ≤Bkg. 
September     
October     
November <19 <19 <41 19 
December     
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Table 6.  Ground Water Tritium Concentrations for 2004 (in picoCuries/liter) 
 

Well No. 
 or  
Sump Location 

Well  
TW-1 

Well 
TW-5 

Well  
TW-8 

Well 
MW-12S 

Well 
D-12 

Air Shaft 
Sump 

D-site 
MG 

Sump 
January <103 364 441 <89 <89 303 350 
February 465 368 370 <89 <89 175 149 
March 502 339 418 ≤Bkg. ≤Bkg. 122 140 
April 333  ≤Bkg.  <176 185 158 
May 447 308 304 ≤Bkg. ≤Bkg. 257 210 
June 368 319 331 ≤Bkg. ≤Bkg. 195 ≤Bkg. 
July 446 244 243 <165 <158 <220 <220 
August 318 <246 <246 ≤Bkg. ≤Bkg. <369 <369 
September 340 187 <173 <173 ≤Bkg. 143 <114 
October 404 220 239 <19 <133 184 <173 
November 293 86 77 <41 <27 114 <411 
December 298 136 193 <62 <62 131 113 

   
BOLD indicates highest concentrations above background levels. 
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Table 7.  Rain Water Tritium Concentrations (in picoCuries/liter)  
Collected On-Site in 2004 

 
250 feet from 
Stack 

R1E 
(East) 

R1W 
(West) 

R1S 
(South) 

R1N 
(North) 

R1ND 
(Duplicate) 

March 02 <105 <105 383 <105 <105 

March 30 179 ≤Bkg. 392 187 <158 

April 16 <106 122 344 <106 <106 

June 01 427 <162 295 <162 <162 

July 14 410 <199 ≤Bkg. <199 <199 

August 19 ≤Bkg. 119 ≤Bkg. ≤Bkg. ≤Bkg. 

October 06 ≤Bkg. <133 <133 <133 ≤Bkg. 

November 09 59 <27 86 202 164 
December 08 89 177 68 99 155 

 
 

500 feet from 
Stack 

R2E 
(East) 

R2W 
(West) 

R2S 
(South) 

R2N 
(North) 

R3N 
(Far field) 

March 02 <105 <105 ≤Bkg. <124  
March 30  <124 <124   
March 31 <124   119  
April 16  <106 167   
April 20 ≤Bkg.   ≤Bkg.  
June 01  <108 150   
June 02 149    220 
July 14  <199 ≤Bkg.   
July 15 ≤Bkg.   ≤Bkg.  

August 19 <114 41 ≤Bkg. <114  
October 06 <133 ≤Bkg. <133   

November 09 <27 <27 <27   
December 08  57 <41   

 
BOLD indicates highest concentrations above background levels. 
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Table 8.  Rain Water Tritium Concentrations (in picoCuries/liter) Collected Off-Site in 2004  

 
 REAM 1 REAM 2 REAM 4 REAM 5 REAM 6 

February 19  <89    

February 20     ≤Bkg 

March 24     <158 

April 16 ≤Bkg ≤Bkg  261  

June 18   <108 <108  

July 06    ≤Bkg  

August 06   ≤Bkg ≤Bkg <162 

August 10 ≤Bkg     

September 14  ≤Bkg  ≤Bkg  

October 07  <19  <19  

October 28  <19    

October 29    <19 <19 

November 19   <41   
 
 

Table 9.   Annual Range of Tritium Concentration at PPPL in Precipitation 
from 1985 to 2004 

 
 

Year 
 

Tritium Range 
picoCuries/Liter 

 
Precipitation 

 In Inches 

Difference from 
Middlesex County 
Avg. Precipitation 
of 46.5 inches/yr 

1985 40 to 160   
1986 40 to 140   
1987 26 to 144   
1988 34 to 105   
1989 7 to 90 55.4 +8.8 
1990 14 to 94 50.3 +3.8 
1991 10 to 154 45.1 -1.5 
1992 10 to 838 41.9 -4.6 
1993 25 to 145 42.7 -3.8 
1994 32 to 1,130 51.3 +4.8 
1995 <19 to 2,561 35.6 -10.9 
1996 <100 to 21,140 61.0 +14.5 
1997 131 to 61,660 42.0 -4.5 
1998 <108 to 26,450 42.9 -3.6 
1999 <58 to 7,817 47.3 

(38.7 w/out Floyd) 
+0.8 
(-7.8) 

2000 <31 to 3,617 38.7 -7.8 
2001 153 to 14,830 32.8 -13.7 
2002 24 to 3,921 47.9 +1.4 
2003 9 to 1,126 54.7 +8.2 
2004 27 to 427 40.5 -6.0 
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Table 10. Liquid Effluent Collection Tank Release Data for 2004 

 
 

Sample 
Date 

 

 
Gallons 

Released 

 
COD 
(mg/l) 

 
Tritium 
Sample 

LLD 
(pCi/L) 

 
Tritium 
Sample 
Activity 
(pCi/L) 

 
Total Tank   

Activity 
(Ci) 

 
Annual 

Cumulative 
Activity (Ci) 

Gross 
Beta 

Sample 
LLD 

(pCi/L) 

Gross 
Beta 

Sample 
Activity 
(pCi/L) 

3/3/2004 12,000 <20 200 11,300 0.000515 0.000515 192 <192 
3/29/2004 11,250 <20 216 12,800 0.000545 0.00106 195 <195 
4/6/2004 12,000 29.049 217 3,410 0.000155 0.001215 195 <195 
4/9/2004 11,250 NS 212 2,840 0.000121 0.001336 195 <195 
5/13/2004 11,400 <20 198 44,400 0.00192 0.003256 195 <195 
5/25/2004 10,800 <20 233 64,700 0.00265 0.005906 195 <195 
6/10/2004 10,800 <20 230 57,900 0.00237 0.008276 196 <196 
6/22/2004 10,800 <20 205 51,500 0.0021 0.010376 196 <196 
7/1/2004 12,600 <20 203 51,200 0.00244 0.012816 195 <195 
7/14/2004 10,800 NS 213 46,700 0.00191 0.014726 196 <196 
7/26/2004 10,800 NS 207 67,200 0.00275 0.017476 196 <196 
7/30/2004 10,800 38.811 203 64,800 0.00265 0.020126 196 <196 
8/4/2004 10,800 NS 267 54,800 0.00224 0.022366 196 357 
8/17/2004 12,750 NS 271 59,900 0.00289 0.025256 195 <195 
8/24/2004 10,500 <20 274 63,400 0.00252 0.027776 195 354 
9/1/2004 10,950 33.246 285 64,400 0.00267 0.030446 195 296 
9/15/2004 11,250 NS 267 63,000 0.00268 0.033126 195 237 
9/21/2004 10,500 21.221 269 72,800 0.00289 0.036016 195 355 

10/12/2004 10,800 <20 222 81,900 0.00335 0.0394 195 <195 
12/15/2004 10,800 25.984 226 34,100 0.00139 0.0408 195 <195 
Total gals. 
released in 
2004 

223,650               

 
 

 

Table 11. Surface Water Analysis for Bee Brook, B1, in 2004 

 
Sample Date 2/5/04 5/11/04 8/4/04 11/2/04 
Ammonia nitrogen as N, mg/L  0.11 <0.10  
Biological Oxygen Demand, mg/L  2.6 <2.5  
Chemical Oxygen Demand, mg/L 48.43, 31 <5.0 25.550 19.253 
Nitrate-nitrogen, mg/L    <0.50 
Oxidation-Reduction Potential, mV 54 16 6 31 
pH, standard units 6.02 6.60 6.62 6.23 
Phosphorus, total, mg/L 0.05 0.104 0.084 <0.05 
Temperature, o C 0 16.3 23.4 11.5 
Total Suspended Solids, mg/L 6.00 3.00 5.30 2.00 
Total Organic Carbon, mg/L 7.00 8.39 7.38 13.4 
Total Dissolved Solids, mg/L  206 177  

 
 Location B1 = Bee Brook upstream of PPPL basin discharge 
 See Exhibit 4-3 for location. 
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Table12. Surface Water Analysis for Bee Brook, B2, in 2004 

 
Sample Date 2/5/04 5/11/04 8/4/04 11/2/04 
Ammonia nitrogen as N, mg/L  <0.10 <0.10  
Biological Oxygen Demand, mg/L  <2.2 <2.5  
Chemical Oxygen Demand, mg/L 28.98, 39 <5.0 19.422 5.031 
Nitrate-nitrogen, mg/L    0.8 
Oxidation-Reduction Potential, mV 15 17 -44 -7 
pH, standard units 6.72 7.19 7.51 6.92 
Phosphorus, total, mg/L 0.05 0.088 0.092 <0.05 
Temperature, o C 2.2 17.5 24.4 13.7 
Total Suspended Solids, mg/L 2.00 5.30 19.7 <2.00 
Total Organic Carbon, mg/L 5.00 5.07 3.85 5.08 
Total Dissolved Solids, mg/L  286 237  
 Location B2 = Bee Brook downstream of PPPL basin discharge 

\ 
 
 Table 13. Surface Water Analysis for Delaware & Raritan Canal, C1, in 2004 

 
Sample Date 2/5/04 5/11/04 8/4/04 11/2/04 
Ammonia nitrogen as N, mg/L  <0.10 0.120  
Biological Oxygen Demand, mg/L  <2.2 <2.5  
Chemical Oxygen Demand, mg/L 44.4, 68 <5.00 <5.00 <5.00 

Nitrate-nitrogen, mg/L    0.9 
Oxidation-Reduction Potential, mV 16 -8 12 9 
pH, standard units 6.68 7.02 6.51 6.70 
Phosphorus, total, mg/L 0.05 0.08 0.092 <0.05 
Temperature, o C 0.2 22.2 27.7 14.1 
Total Suspended Solids, mg/L 62 7.00 4.70 2.00 
Total Organic Carbon, mg/L 2.00 4.12 6.63 3.50 
Total Dissolved Solids, mg/L  126 106  
Location C1 = Delaware & Raritan Canal State Park at Mapleton Avenue, Plainsboro midway on pedestrian bridge 
See Exhibit 4-3 for location. 
 
 
 

Table 14. Surface Water Analysis for Elizabethtown Water, E1, in 2004 
 

Sample Date 2/5/04 5/11/04 8/4/04 11/2/04 
Ammonia nitrogen as N, mg/L  0.22 0.23  
Biological Oxygen Demand, mg/L  <2.2 <2.5  
Chemical Oxygen Demand, mg/L 27.12, 21 14.31 <5.0 <5.0 
Nitrate-nitrogen, mg/L    1.4 
Oxidation-Reduction Potential, mV 18 0 19 -4 
pH, standard units 6.66 6.86 7.08 6.84 
Phosphorus, total, mg/L 0.05 <0.05 <0.05 <0.05 
Temperature, o C NS NS NS NS 
Total Suspended Solids, mg/L <2.00 <2.00 <2.00 <2.00 
Total Organic Carbon, mg/L 1.0 1.93 2.79 1.94 
Total Dissolved Solids, mg/L  283 211  
Location E1 = Elizabethtown Water (potable) collected at Main Gate Security Booth 
 mid-span on bridge across Millstone River 
See Exhibit 4-3 for location. 
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Table 15. Surface Water Analysis for Millstone River, M1, in 2004 
 

Sample Date 2/5/04 5/11/04 8/4/04 11/2/04 
Ammonia nitrogen as N, mg/L  0.24 0.210  
Biological Oxygen Demand, mg/L  2.9 2.90  
Chemical Oxygen Demand, mg/L 36.99, 86 <5.0 28.706 <5.0 
Nitrate-nitrogen, mg/L    3.0 
Oxidation-Reduction Potential, mV 74 18 15 8 
pH, standard units 5.63 6.57 6.48 6.67 
Phosphorus, total, mg/L 0.05 0.088 0.084 <0.05 
Temperature, o C 1.6 25.6 29.0 15.3 
Total Suspended Solids, mg/L 17 6 6.70 6.70 
Total Organic Carbon, mg/L 4 6.28 7.15 5.26 
Total Dissolved Solids, mg/L  180 151  

Location M1 = Millstone River at Delaware & Raritan Canal State Park at Mapleton Road,  
NS = Not sampled 

 
 
 

Table 16. Surface Water Analysis for Cranbury Brook (Plainsboro), P1, in 2004 
 

Sample Date 2/5/04 5/11/04 8/4/04 11/2/04 
Ammonia nitrogen as N, mg/L  0.13 0.13  
Biological Oxygen Demand, mg/L  4.8 <2.50  
Chemical Oxygen Demand, mg/L 41.93, 44 <5.0  <5.0 
Nitrate-nitrogen, mg/L    1.7 
Oxidation-Reduction Potential, mV 76 34 23 57 
pH, standard units 5.66 6.31 6.29 5.73 
Phosphorus, total, mg/L 0.05 0.104 0.068 <0.05 
Temperature, o C 2.1 25 26.4 14.5 
Total Suspended Solids, mg/L 12 8.7 2.3 6.0 
Total Organic Carbon, mg/L 5 6.69 7.33 3.97 
Total Dissolved Solids, mg/L  160 134  

 Location P1 = Cranbury Brook at George Davison Road, Plainsboro mid-span on bridge southbound  
 

 
 

Table 17. Surface Water Analysis for Devil’s Brook (Plainsboro), P2, in 2004 
 

Sample Date 2/5/04 5/11/04 8/4/04 11/2/04 
Ammonia nitrogen as N, mg/L  0.14 <0.10  
Biological Oxygen Demand, mg/L  5.3 <2.50  
Chemical Oxygen Demand, mg/L 35.45, 28 <5.0  9.99 
Nitrate-nitrogen, mg/L    <0.50 
Oxidation-Reduction Potential, mV 53 31 35 41 
pH, standard units 6.02 6.37 6.12 6.23 
Phosphorus, total, mg/L 0.05 0.08 0.084 <0.05 
Temperature, o C 2 24.3 23.0 13.2 
Total Suspended Solids, mg/L 6 12 9.30 4.3 
Total Organic Carbon, mg/L 6 11.1 17.9 11.9 
Total Dissolved Solids, mg/L  83 140  

Location P2 = Devil’s Brook at Schalks Road overpass, adjacent to Amtrak railroad tracks 
 



 

PRINCETON PLASMA PHYSICS LABORATORY 88 2004 SITE ENVIRONMENTAL REPORT 

 
Table 18. DSN001 - Detention Basin Outfall 2004 Surface Water Analysis (NJPDES NJ0023922) 

 

 

Permit 
Limit 

 
Units 

 
Parameters 

 
1/7/04 

 
2/5/04 

 
3/3/04 

 
4/6/04 

 
5/11/04 

 
6/8/04 

 NA mg/L Ammo
nia-N 

    <0.10 

 mg/L Biological Oxygen Demand     <2.2  
50 mg/L mg/L Chemical Oxygen Demand 29.494 

5 
27.301 23.5 

34.23 
8.078 <5.00 24.736 

NL mg/L Chlorine Produced Oxidants  <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
NA mgd Flow, Avg. Monthly 0.120 0.136 0.126 0.234 0.142 0.082 
NA mV  Oxidation-Reduction Potential -23 -20 -61 -25 -42 -53 

10 mg/L mg/L Petroleum Hydrocarbons 0.58 <0.500 
<0.500 

<0.500 <0.500 0.64 <0.500 

6.0-9.0 S.U. pH 7.39 7.35 8.02 7.44 7.58 7.82 
 mg/L Phosphorus, Total  0.124 

<0.10 
  0.096  

 μg/L Tetrachloroethylene  0.6 
0.49 

  0.83  

30 o C max. o C Temperature 9.0 8.4 14.65 11.4 18.1 19.5 
NA mg/L Total Dissolved Solids     340  

 mg/L Total Organic Carbon 1.28 2, 1.9 7  1.59 1.74 
50 mg/L mg/L Total Suspended Solids <2.00 2.00 

3.00 
<2.00 <2.00 3.00 5.00 

Permit 
Limit 

 
Units 

 
Parameters 

 
7/7/04 

 
8/4/04 

 
9/8/04 

 
10/6/04 

 
11/2/04 

 
12/9/04 

NA mg/L Ammonia-N  <0.1     
 mg/L Biological Oxygen Demand  <2.5     

50 mg/L mg/L Chemical Oxygen Demand 45.914 <5.00 31.655 <5.00 
<5.00 

<5.00 <5.00 

0.016 mg/L Chlorine Produced Oxidants  <0.1 <0.1  <0.1 <0.1 <0.1 <0.1 
 

100 
 

percent 
Chronic Toxicity Test 
NOEC (% effluent) 
Pimephales  promelas 

   
>100 

 

 
 

  
 

NA mgd Flow, Avg. Monthly 0.139 0.083 0.119 0.085 0.153 0.204 
NA mg/L Nitrate-N     1.20  
NL mV  Oxidation-Reduction Potential -70 -57 -28 -56.5 -60 -14 

10 mg/L mg/L Petroleum Hydrocarbons 0.68 <0.500 <0.500 <0.500 <0.500 <0.500 
6.0-9.0 S.U. pH 8.05 7.75 7.31 7.82 7.86 7.02 

 mg/L Phosphorus, Total  0.051   <0.050  
 μg/L Tetrachloroethylene  0.87J   0.75J  

30 o C 
max. 

o C Temperature 23.4 25 22.9 16.8 15 12.5 

 mg/L Total Dissolved Solids  277     
NA mg/L Total Organic Carbon 4.85 3.70 4.00 1.56 1.74 1.27 

50 mg/L mg/L Total Suspended Solids 8.70 5.30 4. 00 4.00 2.70 3 .0 
Blank indicates no measurement 
NA = not applicable 
NL = no limit 
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Table 19. D&R Canal Pump House - DSN003 2004 Monthly Surface Water Analysis (NJPDES NJ0023922) 

 
Permit Limit         

Monthly 
Avg. 

Daily  
Max. 

Units Parameters 1/7/04 2/5/04 3/3/04 4/21/04 5/11/04 6/8/04 

NA NA mg/L Ammonia-N     <0.1  
  mg/L Biological Oxygen 

Demand 
    <2.2  

NA NA mg/L Chemical Oxygen 
Demand 

19.98 36.99 
23 

<5.0 7.75 <5.00 <5.00 

NL NL mg/L Chlorine Produced 
Oxidants 

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

 
NL 

 
NL 

 
mV  

Oxidation-Reduction 
Potential 

42 30 -40  -4 -1 

10 mg/L 15 mg/L mg/L Petroleum 
Hydrocarbons 

0.57 <0.50 <0.50 <0.50 <0.50 <0.50 

NA 6.0-9.0 S.U. pH 6.32 6.45 7.65 7.11 6.89 6.89 
NA  mg/L Phosphorus, Total  <0.10   0.831  
NA NA o C Temperature 7.0 2.0 17.3 19.7 20.9 28 

  mg/L Total Dissolved Solids     143  
NA NA mg/L Total Organic Carbon  4.7 4  4.24 3.04  

20 mg/L 60 mg/L mg/L Total Suspended Solids  1.0   6.70  
 
 
 

Permit 
Monthly 

Avg. 

Limit 
Daily  
Max. 

 
Units 

 
Parameters 

 
7/7/04 

 
8/4/04 

 
9/23/04 

 
10/6/04 

 
11/2/04 

 
12/9/04 

NA NA mg/L Ammonia-N  <0.10     
  mg/L Biological Oxygen 

Demand 
 <2.5     

NA NA mg/L Chemical Oxygen 
Demand 

 <5.00   <5.00  

NL NL mg/L Chlorine Produced 
Oxidants 

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

NA NA mg/L Nitrate-N     1.00  
 

NL 
 

NL 
 

mV 
Oxidation-Reduction 
Potential 

-18 27 35 18 11.5 30 

10 mg/L 15 mg/L mg/L Petroleum 
Hydrocarbons 

0.760 <0.50 1.1 <0.50 <0.50 <0.50 

NA 6.0-9.0 S.U. pH 7.10 6.24 6.35 6.37 6.53 6.34 
NA NA mg/L Phosphorus, Total  0.084   <0.050  
NA NA o  C  Temperature 27.7 25.0 19.3 15.9 13.0 7.3 
NA NA mg/L Total Dissolved Solids  91     
NA NA mg/L Total Organic Carbon 5.8 5.8 4.02  3.33 4.04 
NL NL mg/L Total Suspended Solids  5.00   <2.00  

 
 
Flow = 250 gallons per minute X 2 minutes per cycle X 10 cycles per day = 5,000 gallons per day 
* Permit changed from monthly to quarterly monitoring and no limit  for Total suspended solids 
Blank indicates no measurement 
NA = not applicable 
NL = no limit 
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Table 20.  Summary of Ground Water Sampling Results – 2002 to 2004  

Target Chlorinated Volatile Organic Compounds 
 

Location Date 
PCE       

(ug/L) 
TCE       

(ug/L)     
c-1,2-DCE  

(ug/L)     
1,1-DCE    

(ug/L) 
1,1,1-TCA   

(ug/L) 
NJ GWQS  1.0 1.0 70.0 2.0 30.0 

              
MW-13I 7/29/2002 38.2 0.52 J < 0.6 0.76 J 2.96 J 
  10/20/2003 38.7 3.42 3.04NJ <1.2 2.9 
  9/22/04 34.8 <0.9 <0.5 <1.2 2.72 
              
MW-13S 7/29/2002 51.4 1.57 J 4.5 NJ <0.4 1.72 J 
  10/20/2003 75.5 315 10.4NJ <1.2 1.68 
  9/22/2004 57.8 431 18 1.2J 1.35 
              
MW-18 7/30/2002 0.62 J 0.5 J < 0.8 < 0.8 < 0.8 
  10/20/2003 0.74J 0.54J <0.7 <1.2 <0.7 
  9/22/2004 0.83J <0.5 < 0.5 < 1.2 < 0.9 
              
MW-19I 7/30/2002 < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 
  10/20/2003 <0.4 <0.3 <1.0 <1.2 <0.9 
  9/22/2004 < 0.4 < 0.5 < 0.5 <1.2 < 0.9 
              
MW-19S 11/20/2002 214 12.8 61.2 < 0.7 0.55 J 
  10/21/2003 229 14.9 52.5 < 6.0 < 4.5 
  9/22/2004 154 9.3 34.1 <1.2 <0.9 
              
MW-22S 11/20/2002 < 0.6 0.25 < 0.6 < 0.7 0.84 J 
  10/21/2003 < 0.8 < 0.8 < 0.8 < 0.8 0.68 J 
  9/22/2004 <0.4 <0.5 <0.5 <1.2 <0.9 
              
MW-23S 7/30/2002 < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 
  10/21/2003 < 0.8 < 0.8 < 0.8 < 0.8 0.68 J 
  9/22/2004 <0.4 <0.5 <0.5 <1.2 <0.9 
              
MW-24S 7/30/2002 < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 
  10/21/2003 < 0.4 < 0.3 <1.0 < 1.2 <0.9 
  9/22/2004 <0.4 <0.5 <0.5 <1.2 <0.9 
              
MW-25 11/21/2002 0.90 J < 0.6 4.21 < 0.6 < 0.7 
  10/21/2003 0.9 J 0.5 J 5.31NJ 0.6 J < 0.7 
  9/22/04 0.79 <0.5 5.21 NJ <1.2 <0.9 
              
D-Site MG 7/29/2002 88.6 6.31 3.61 NJ 2.01 J 1.36 J 
Building Sump 10/21/2003 77.5 5.76 3.81NJ 1.52 0.93J 
  9/22/2004 65.4 6.63 7.08 NJ 1.52  <0.9 
              
D-site Air Shaft 7/29/2002 2.88 J < 0.8 < 0.8 < 0.8 < 0.8 
Building Sump 6/18/2003 5.19 <0.8 <0.7 <0.6 <0.7 
  9/22/2004 1.89 <0.5 <0.5 <1.2 <0.9 

 
Notes: 
“J” indicates a value that is greater than the MDL but lower than the lowest standard. 
”N” indicates presumptive evidence of a compound. 
PCE – Tetrachloroethene  TCE – Trichloroethene 
c-1,2-DCE – cis-1,2-Dichlorothene  1,1-DCE – 1,1-Dichloroethene 1,1,1-TCA – 1,1,1-Trichloroethane 
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Table 21. Quality Assurance Data for Radiological and Non-Radiological Samples for 2004 

 
Laboratory, Program, and Parameter Reported 

Value 
Actual  
Value 

Acceptance 
 Range 

ERA (picoCuries/Liter)    
RAD-55 15,500 14,300 11,800-16,800 
RAD-58 6030 5890 4870-6910 
RAD-60 26,100 30,200 25,000-35,400 
    
PPPL Test Results- February 2004 WP0104     
Total residual chlorine (mg/L ) 4.69 3.52 2.90-4.14 
pH (S.U.) 8.30 8.16 8.06-8.54 

Chemical oxygen demand (mg/L ) 160.89 165 127-188 
Specific conductance (μmhos/cm) 805.5 760 697-823 
    
June 2004 WP    
Chemical oxygen demand (mg/L ) 35.453 23 11.9-33.2 

Specific conductance (μmhos/cm) 669 575 531-625 
pH (S.U.) 8.25 8.46 8.21-8.70 
Total residual chlorine (mg/L ) 0.967 0.931 0.681-1.10 
    
July 2004 WP0204    
Chemical oxygen demand (mg/L ) 274.1 241 188-271 
Specific conductance (μmhos/cm) 883.7 879 806-952 
pH (S.U.) 8.72 8.72 8.46-8.98 
Total residual chlorine (mg/L ) 4.10 4.74 3.93-5.55 
    
December 2004 WP    
Chemical oxygen demand (mg/L ) 162.90 152 116-174 
Specific conductance (μmhos/cm) 778 784 701-827 
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REPORT DISTRIBUTION LIST 
Italics indicate Report in hard copy; notice of Report availability via Web; ;and [#] copies, if more than one. 
Domestic External Distribution: 
Argonne National Laboratory (R. Kolzow, N. Golchert) 
Battelle Pacific Northwest Laboratory (E. Eckert Hickey) 
Brookhaven National Laboratory (K. Ratel, D. Paquette) 
Congress (Sen. F. Lautenberg, Sen. R. Menendez, Rep. R. Frelinghuysen, Rep. R. Holt) 
Congressional Information Service (P. Weiss) 
DOE Chicago Field Operations (M. Flannigan) 
DOE Office of Analysis,  EH-32 (P. Lin) 
DOE Office of Corporate Safety and Assurance, EH-2, R. Hardwick, Deputy Assistant Secretary 
DOE Office of Environmental Audit, EH-24  
DOE Office of Environmental Policy and Analysis, EH-41 (R. Natoli) [3] 
DOE Office of Environmental Guidance, EH-23  
DOE Office of Independent Oversight and Performance Assurance, OA-1, G. Podonsky, Director 
DOE Office of NEPA Project Assistance, EH-25  
DOE Office of Science, SC-10 (I. Thomas), SC-50 (A. Davies), SC-55 (J. Willis), SC-83 (V.Nguyen) [2] 
EPA/Region II (J. Kenny, K Malone)  
DOE Princeton Site Office (L. Dietrich) [2] 
Fermilab (J. D. Cossairt) 
Forrestal Development Center (R. Wolfe) 
General Atomics (R. Savercool) 
Hanford National Laboratory (T. Posten) 
Lawrence Livermore National Laboratory (E. B. Hooper, A. Foster) 
Los Alamos National Laboratory (T. Morgan) 
Idaho National Laboratory (L. Cadwallader) 
Massachusetts Institute of Technology (C. Fiore) 
Middlesex County Health Department (A. Trimpet) 
Nevada Test Site (C. Wills) 
NJDEP, Central Bureau of Water Compliance and Enforcement (G. Pritchard) 
NJDEP, Bureau of Environmental Radiation (G. Nicholls) 
NJDEP, Bureau of Groundwater Pollution Abatement (G. Nicholas) 
NJDEP, Bureau of Hazardous Waste Management 
NJDEP, Bureau of Planning and Site Assessment (L. Adams) 
NJDEP, Bureau of Standard Permitting (M. Carasia Auriti, H. Genievich) 
NJDEP, Bureau of State Case Management (M. Walters) 
NJOEM, Division of Law & Public Safety (C. Williams) 
NUS Savannah River (J. Fulmer) 
Oak Ridge National Laboratory (J. Glowienka, D. Page, S. Thompson) 
Pantex (P. Thomson) 
Plainsboro Township (E. Mosley), Plainsboro Public Library 
Plainsboro Township Environmental Advisory Committee  
Sandia National Laboratory (R. Sanchez) 
Stony Brook Regional Sewerage Authority (H. Bode) 
The Princeton Packet (W. Plump) 
Thomas Jefferson National Accelerator Facility (C. Ficklen) 
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PPPL/Princeton University Distribution 
   
G. Ascione   
W. Blanchard C. Kircher R. Sheneman 
S. Connolly J. D. Levine R. Shoe 
J. De Looper J. A. Malsbury T. Stevenson 
C. Eisgruber P. McDonough S. Suryanarayan 
V. L. Finley T. J. McGeachen W. Tang 
C. Gentile G. H. Neilson A. White 
R. J. Goldston M. O no M. A. Williams 
J. Graham R. Ortego E. H. Winkler 
R. J. Hawryluk PPPL Library S. J. Zweben 
J. C. Hosea   
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