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APPENDIX II.A 

SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 
FROM SOLAR EVAPORATION PONDS 



TABLE L A - I  

Compound 207A Liquid 

ANIONS Range: mg/l 

Ammonia 0.3 

SOLAR EVAPORATION POND 207A 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

207A Sludge 

Range: mg/l 

36 (mn/kn) 

~~ 

Cyanide, Amenable 

Cyanide, Total 

Nitrite 

Sulfate 

RADIONUCLIDES 

Americium -241 

Chloride I 
(-0.079)-( -0.047) NA 

0.39-0.47 1.6 (mg/kg) 

970-1000 35 

460-510 (SO,) 20 

Range: pCUg Range: pCIlg 

0.23-0.61 NA 

380-430 I 

Uranium -235 

Uranium -238 

Gross Alpha 

Gross Beta 

MISCELLANEOUS TESTS 

Alkalinitv. (Methyl Orange) 

20 

10.0-12.0 NA 

330.0-350.0 NA 

240.0-360.0 NA 

870.0-990 .O NA 

Range: mgll Range: mg/l 

250 NA 

~~ 

Total Organic Carbon 

Total Suspended Solids 

PH 

METALS 

Arsenic 

Barium 

Plutonium -239 I 

68-70 14,000 

14-23 NA 

9 7 (Units) 8.9 (Units) 

Range: ugll Range: mg/kg 

188-224 40.2 

135-141 210 

0.42-1 .O I NA 

I 300.0-320.0 

~ ~~ ~ 

Uranium - 234 NA 

Alkalinity, (Phenolphthalein) 84-89 I NA 

Total Dissolved Solids 7600-7900 I 480 (mg/kg) 

Boron 1400- 1460 84.3 

Cadmium 5 1300 

Calcium ND NA 

R9- 17-2. WPF 
1 
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SOLAR EVAPORATION POND 207A 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

Roy F. Weston, 1991, Charactenzatmn Summary (Radiological Data only) 

NA -- Not Analyzed 
ND -- Not Detected 

R9- 17-2.WPF 
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TABLE E A - 2  

Compound 

ANIONS 

Ammonia 

Chlonde 

SOLAR EVAPORATION POND 207B NORTH 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

207B North Liquid 207B North Sludge 

Range: mgll Range: mglkg 

0.3-0.5 9 8-35 

96-100 4-24 

. 

Nitrite 

Sulfate 

RADIONUCLIDES 

Americium -241 

3 10-330 1.7-9.8 (mgll) 

120-160 (SO,) 150-160 (rngll) 

Range: pCIlg Range: pCIlg 

0.0 < 8.0 0.03-0.25 

Cyanide, Amenable 

Uranium -238 

Gross Alpha 

Gross Beta 

MISCELLANEOUS TESTS 

Alkalinity, (Methyl Orange) 

Alkalinity, (Phenolphthalein) 

Total Dissolved Solids 

(-0.017)-(-0,014) 

24-28 8.3-13 

38-80 2047 

90- 130 3549  

Range: mgll Range: mg/l 

110 NA 

2-3 NA 

2700-2800 160-220 

NA 

Total Suspended Solids 

PH 

METALS 

Arsenic 

Barium 

Cyanide, Total I 0.0 16-0.043 

15 NA 

8.3-8.5 (units) 7.6-7.7 (units) 

Range: ugll Range: mdkg 

60-63 ND 

117-120 89.1- 1 16 

ND 

Plutonium -239 I 0.0 < 0.1 1.1-13 

Uranium - 234 I 38-42 

~ 

12-20 

Uranium -235 I 1.65-1.75 0.18-0.74 

Total Organic Carbon I 35-37 3000-3400 (rnglkg) 

Boron 149- 17 1 12.8 

ND 6.7-8.5 

R9- 17-2.WPF 
3 
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TABLE II.A-2 

Compound 

ANIONS 

Calcium 

SOLAR EVAPORATION POND 207B NORTH 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

207B North Liquid 207B North Sludge 

Range: mgll Range: rng/kg 

137,000- 140,000 NA 

Chromium, Total 

Lead 

Magnesium 

Mercury 

Nickel 

Phosphorous 

10-16 7.9-33.3 

ND 13.8-21.3 

64.800-65,900 3270-41 60 

ND 0.7-0.8 

ND 7.1-9.5 

0.02-0.08 (ppm) 0.01-0.05 (mg/l) 

Potassium 55,700-56,400 ND 

1.1,2-Trichloro- 
I .2.2-trifluoroethane 

Selenium 

Silver 

Sodium 

VOLATILE ORGANICS 

1 . 1 ,  I-Trichloroethane 

ND 

76 ND 

ND ND 

254.000-345.000 ND 

Range: ugll Range: ug/l 

ND .. . ND 

ND 

Trichloroethene 

Acetone 

NA NA 

ND I ND 

Methylene Chloride I ND I ND 

Tetrachloroethene I ND I ND 

NA -- Not Analyzed 
ND -- Not Detected 

R9- 17-2. WPF 
4 
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a 
Compound 

TABLE II.A-3 

207B Center Liquid 207B Center Sludge 

SOLAR EVAPORATION POND 207B CENTER 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

ANIONS 

Ammonia 

Range: mgll Range: mg/kg 

0.2-0.4 25-58 

Cyanide, Amenable 

Cyanide, Total 

Nitrite 

Sulfate 

RADIONUCLIDES 

Americium -241 

Chloride I ND 

(-0.83)-(-5.3) NA 

0.34-0.57 0.34- 1.3 

1 900-2 100 50-74 (mg/l) 

740-1000 (SO,) 33-90 (mg/l) 

Range: pCIlg Range: pCUg 

1-10 0-6.7 

210-300 (mg/l) 

Uranium -235 

Uranium -238 

Gross Alpha 

Gross Beta 

MISCELLANEOUS TESTS 

Alkalinity. (Methyl Orange) 

29-43 1.6-3.4 

860-940 75-96 

2 100-2700 90-160 

230430 3700-4100 

Range: mgll Range: mgll 

1400 NA 

~~ ~~ 

Plutonium -239 

Total Dissolved Solids 

Total Organic Carbon 

Total Suspended Solids 

PH 

METALS 

Arsenic 

I 0.18-0.54 

16.000 6 7 0 - 7 7 0 

93-320 5500-8800 (mglkg) 

11-16 NA 

9.1-9.2 (units) 9.1-9.2 (units) 

Range: ug/l Range: mg/kg 

314-330 ND 

0.09-9.3 

Cadmium 

Uranium - 234 I 750-810 

ND 46.5-84.4 

68-88 

Alkalinity, (Phenolphthalein) I 230-240 NA 

Barium 68-70 I 46.5-120 

Boron 3440-3530 I 151 

R9-17-2.WPF e 5 
OU4 Pan 11 
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.TABLE II.A-3 

Compound 

ANIONS 

Calcium 

SOLAR EVAPORATION POND 207B CENTER 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

207B Center Liquid 207B Center Sludge 

Range: mgll Range: mglkg 

26,400-27,700 NA 

Lead 

Magnesium 

Mercury 

Nickel 

Phosphorous 

Potassium 

Chromium, Total 
~~~ 

ND ND 

2 16,000-220-000 7,190- 19,800 

ND 5 . 5  

28-3 1 ND 

4.2 (mgll) 1.4-3.9 (mgll) 

791,000-807.000 10.900- 15.400 

22-32 I 48.5- 130 

Selenium 

Silver 

Sodium 

~ ~ ~~ 

81 ND 

ND ND 

2,060,000-4,060,000 35,200-54.200 

VOLATILE ORGANICS 

l , l ,  1-Trichloroethane 

1,1.2-Tnchloro- 
1.2,2-trifluoroethane 

Acetone 

Methylene Chloride 

Tetrachloroethene 

Trichloroethene 

Range: mgll Range: mglkg 

ND ND 

ND ND 

ND ND 

ND ND 

ND 37-180 

NA NA 

R9-17-2. WPF 
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TABLE 1I.A-4 

SOLAR EVAPORATION POND 207B SOUTH 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

2078 South Sludge Compound 207B South Liquid 

ANIONS Range: mg/l Range: rnglkg 

Ammonia 0 5-0.6 17-34 

11 Chloride I ND I NA 

Cyanide, Amenable (-0.86)-(-2.6) NA 

Cyanide, Total 0.28-0.31 

Nitrite 1600-1 800 77-89 (mgll) 

Sulfate 540-600 (SO,) 23-40 (rng/l) 

RADIONUCLIDES Range: pCIlg Range: pCVg 

0.46-4.1 

Americium -241 0.02-0.24 0-7 

11 Plutonium -239 I 0.02-0.26 I 0.6-29 

11 Uranium - 234 I ' 710-810 I 0.02-170 

Uranium -235 20-42 0.15-5.8 

Uranium -238 8 10-930 0.02-200 

Gross Alpha 1400- I 800 28-260 . 

Gross Beta 2100-2500 38-730 

MISCELLANEOUS TESI'S Range: rngll Range: mg/l 

Alkalinity, (Methyl Orange) 900-910 NA 

Alkalinity. (Phenolphthalein) 140-160 NA 

11 Total Dissolved Solids I 14,000-15.000 I 740-790 

Total Organic Carbon 58-1 10 6,800-1 1,OOO (mglkg) 

Total Suspended Solids 11-39 NA 

PH 9.1 (units) 9.1 (units) 

METALS Range: ugll Range: rnglkg 

Arsenic 263-276 59.7 

11 Barium I 110-118 I 62.2-134 

11 Boron I 2730-2800 I 336-349 

11 Cadmium ND 7.4-30.4 

R9-17-2.WPF 
7 
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TABLE E A - 4  

Compound 

ANIONS 

Calcium 

SOLAR EVAPORATION POM) 207B SOUTH 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

2078 South Sludge 207B South Liquid 

Range: mg/l Range: mg/kg 

52,000-52,700 NA 

I I 

Lead 

Magnesium 

Mercury 

Nickel 

Phosphorous 

Potassium 

ND . 61 

187 .oOO-l90,OOO 5 140-1 5,200 

ND 5 

20-32 ND 

2.6-2.8 (mg/l) 0.09-1.7 (mgll) 

684,000-696,OOO 8910 

Chromium. Total 

Sodium 

VOLATILE ORGANICS 

I ,  1, I-Trichloroethane 

l11,2-Trichloro- 
1.2.2-trifluoroethane 

Acetone 

Methylene Chloride 

Tetrachloroethene 

Trichloroethene 

14-21 

2 ,O 10.000-2,660,OO0 30,0004,600 

Range: mgll Range: wkg 

ND ND 

ND ND 

ND ND 

ND ND 

ND 32-460 

NA 47-57 

Selenium I ND I ND 

Silver I ND ND 

NA -- Not Analyzed 
ND -- Not Detected 

R9-17-2.WPF 
a 
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TABLE II.A-5 

Compound 

ANIONS 

Ammonia 

Chloride 

Cyanide, Amenable 

Cyanide, Total 

Nitrite 

Sulfate 

SOLAR EVAPORATION POND 207C 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

207C Liquid 207C Sludge 

Range: mgll Range: mglkg 

I .8-6.4 ND 

21,000-25,000 660-990 (mgll) 

(- 120)-(-0.77) NA 

3.3-20 13-170 . 

57,000-66.000 8,900-1 1,000 (mgll) 

16,000-18.000 (SO,) 810-1300 (mgll) 

II I I 
~ 

Americium -241 

Plutonium -239 

Uranium - 234 

Uranium -235 

Uranium -238 

8-9.2 0.01-1.71 

650-690 0-24 

2500-2700 0.01-11.6 

0.02-1.09 90- 150 

3700-4100 I .2-32 

RADIONUCLIDES I Range: pCI/g I 

MISCELLANEOUS TESTS 

Alkalinity, (Methyl Orange) 

Alkalinity, (Phenolphthalein) 

Total Dissolved Solids 

Total Organic Carbon 

Total Suspended Solids 

Range: pCIlg 

Range: mgll Range: mg/l 

58,000-63,000 NA 

25.000-32,000 NA 

300.000-510,000 18,OOO-24.~ 

1200-1600 6,400-9.000 (mglkg) 

220- 1400 NA 

METALS 

- 11 Gross Alpha 

Range: ugll Range: mdkg 

I 64.000-80,000 I 

Arsenic 3350-41 10 18-37 

Barium 110-150 13.2-61.5 

Boron 437.000-494.000 455-78 1 

Cadmium 430-560 27.3-665 
1 

11 Gross Beta I 160,ooO- 180,000 I 0-510 

I 10.0-10.1 (units) I 10.2-10.5 (units) 

R9- 17-2. WPF e 9 
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TABLE II.A-5 

Compound 

ANIONS 

Calcium 

SOLAR EVAPORATION POND 207C 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

207C Liquid 207C Sludge 

Range: mgll Range: mg/kg 

ND NA 

Lead 

Magnesium 

Mercury 

Nickel 

Phosphorous 

Potassium 

Selenium 

Chromium, Total 

300 7.9-38.5 

1300-3870 1340-6250 

ND 0.7-1.0 

2540-2920 17.4- 146 

520-610 (mgll) 22-38 (mgll) 

54,500-59,200 64,500-87.200 

600-3000 ND 

3320-3940 

ND 

~ 

252-960 

33 

2-Butanone 

Acetone 

Benzene 

Methylene Chloride 

Silver 

77-1 10 16-160 

ND NA 

NA 7-3 1 

8 NA 

ND I 35.1-73.6 

Trichloroethene 

Sodium 

NA 5-7 

136.OOO-142,OOO (mgll) I 139,OOO-l93,OOO 

SEMI-VOLATILES 

Pvrene 

VOLATILE ORGANICS Range: ugh Rmze: &kg 

I ,  1,l-Trichloroethane ND NA 

Range: mgll Range: rng/kg 

NA 190-320 

1,1.2-Trichloro- 
I ,2,2-trifluoroethane 

Tetrachloroethene ND 8-13 

I I 

ferences: Hallibunon Nus Environmental Corporation, 1992, Pond Sludge Characterization Repon 
Roy F. Weston, 1991, Characterizaiion Summary (Radiological Data only) 

NA -- Not Analyzed 
ND -- Not Detected 

R9- 11-2. WPF 
10 
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a 

Compound 

ANIONS 

Ammonia 

Chloride 

Cyanide, Amenable 

TABLE II.A-6 

~ 

Clarifier Liquid Clarifier Sludge 

Range: mg/l Range: mglkg 

5-14 28-84 

1600-3200 160-180 (mg/l) 

(- 14)-(-3.3) NA 

SOLAR EVAPORATION POND CLARIFIER 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

Nitrite 

Sulfate 

RADIONUCLIDES 

Americium -241 

Plutonium -239 

Uranium - 234 

Uranium -235 

5700- 10,OOO 410-450 (mg/l) 

2600-3200 (SO,) 210-280 (mgll) 

Range: pCIlL Range: mg/kg 

NA NA 

NA NA 

NA NA 

NA NA 

11 Cyanide. Total 

Gross Alpha 

Gross Beta 

2.4-3 

NA NA 

NA NA 

21-190 

MISCELLANEOUS TESTS 

Alkalinity, (Methyl Orange) 

Alkalinity, (Phenolphthalein) 

Total Dissolved Solids 

Total Organic Carbon 

Total Suspended Solids 

Range: mgll Range: mg/l 

5500-8200 NA 

2300-3 100 NA 

46,OOO-68,OOO 4600-5400 

140- 190 3500-6400 (rnglkg) 

68- 180 NA 

11 Uranium -238 

METALS 

Arsenic 

Barium 

Boron 

Cadmium 

NA 

Range: ugll Range: mg/kg 

272-342 13.5-21.9 

30-91 94.8-217 

23,300-34.700 , .  420-1380 

38-570 20104660 

NA 

PH I 9.9-10 (units) I 9.7-9.8 (units) 

R9-17-2. WPF 
11 
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TABLE II.A-6 

Compound 

ANIONS 

Calcium 

SOLAR EVAPORATION POND CLARIFIER 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

Clarifier Liquid Clarifier Sludge 

Range: mg/l Range: rnglkg 

ND NA 

Lead 

Magnesium 

Mercury 

Nickel 

Phosphorous 

Potassium 

Chromium, Total 
~~~ ~~~ 

3 4 4 6  83-191 

2580-6730 10.4Oo-24.2OO 

2.2-4.6 5-14 

258-393 339-902 

78-84 (mgll) 33-52 (mg/l) 

4860-7000 (mg/l) 28,700-67,900 

138-825 

Sodium 

VOLATILE ORGANICS 

1,l.  1 -Trichloroethane 

1,1,2-Trichloro- 
1.2.2-trifluoroethane 

2-Butanone 

Acetone 

Methylene Chloride 

Tetrachloroethene 

1180-3190 

9940- 14,800 39.200-96.300 

Range: ugll Range: ug/k 

ND 9-29 

ND 45-150 

NA 87-180 

ND ND 

ND ND 

ND 280-1000 

Trichloroethene 

Selenium 

NA NA 

ND ND 

Silver 66-1 10 64.6-166 

NA -- Not Analyzed 
ND -- Not Detected 

R9- 17-2. WPF 
12 
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TABLE 1I.A-7 

PONDCRETE 
SUMMARY OF SAMPLING RESULTS 

Compound 

ANIONS 

Pondcrete 

Range: mg/kg 

Ammonia NA 

Chloride 

Cyanide. Amenable 

Cyanide, Total 

Nitrite 

Sulfate 

RADIONUCLIDES 

Americium -241 

NA 

NA 

NA 

NA 

NA 

Range: pCI/g 

NA 

Plutonium -239 

Uranium - 234 

100-2500 

28-220 

Uranium -235 

Uranium -238 

Gross Alpha 

Gross Beta 

MISCELLANEOUS TESTS 

Cadmium .99- 1570 I 

0.78-13 

33-290 

2000-6800 

0-lo00 

Range: mgA 

R9- 17-2. WPF 

Alkalinity, (Methyl Orange) 

13 

NA 
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Alkalinity, (Phenolphthalein) 

Total Dissolved Solids 

Total Organic Carbon 

Total Suspended Solids 

PH 

METALS 

Arsenic 

NA 

NA 

NA 

NA 

NA 

Range: mg/kg 

2.1-12.4 

Barium 

Boron 

1.1-417 

NA 



TABLE II.A-7 

Compound 

ANIONS 

Calcium 

Chromium, Total 

Lead 

PONDCRETE 
SUMMARY OF SAMPLING RESULTS 

Pondcrete 

Range: mg/kg 

NA 

3.3-1610 

1.5-1 16 

Phosphorous 

Potassium 

Selenium 

Silver 

Sodium 

Magnesium 

NA 

NA 

4.1-8.5 

0.16-7 1.8 

NA 

NA 

Acetone 

Methylene Chloride 

Tetrachloroethene 

Trichloroethene 

Mercury 

NA 

NA 

NA 

NA 

0.08-4.8 

Nickel 1.2-548 

VOLATILE ORGANICS 

l,l,l-Trichloroethane NA 

NA 

NA -- Not Analyzed 

R9- 17-2. WPF 
14 
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Matrix 

Sludgcs 

, TABLE E A - 8  

SUMMARY OF ANALYTICAL PROGRAM 

Analysis 

Chemical Charactenization 

Selected V O h  Q 

* Selected Semivolatilee e) 
Seclected Alcohols a, 
Cyanide (total and ammenable) 

* Arsenic 
* Barium 

Boron 
* Cadmium 

Chromium (Total) 
Lead 
Magnesium 

* Nickel 
Potassium 
Selenium 

* Silver 
Sodium 
Mercury 
Ammonia 
TCLP (h,Ba,Cd,Cr,Pb,Hg,Ni,Se,Ag,pH) 

* ASTMLeach 
PH 

- PhOSphONS,  Total (as P) 
- Sulfate 
- Nitrate 
- Chloride 

- 96 Recovery of Solids 
- TDS 

* Total Organic Carbon (TW) 

Target 
Detection 

Limit 

Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 

Per Method 
NA 

0.01 mg/L 
1.0 mg/L 
0.1 mglL 
2 mg/L 
1 mglL 

1 mgn<g 

1 mglh? 

I 

NA 

Analytical 
Method 

sw 8240 
SW8270 

ASTM D3695-82 
ASTM D2036 
SW 3050/6010 
SW 3050l6010 
SW 3050/6010 
SW 3050/6010 
SW 3050/6010 
SW 3050/6010 
SW 3050/6010 
SW 3050/6010 
SW 3050/6010 
SW 3050/6010 
SW 3050/6010 
SW 3050/6010 

SW 7471 
€PA 350.2 
SW 1311 
sw 9045 

ASTM D3987-85 
€PA 365.2 
EPA 375.4 
EPA 352.2 
EPA 325.3 
EPA 160.A 

NA 
Walkley-Blac k 

N 
N 
N 
N 
N 
N 
N 
Iv 
N 
N 
N 
N 
N 
N 
N 
N 
N 
u1 
N 
111 
111 
111 
IU 
111 
IU 
Ill 
111 
111 

R9-17-2.WPF 
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TABLE II.A-8 

SUMMARY OF ANALYTICAL PROGRAM 

Analysis 

Moisture - Karl Fisher Method 
Moisture - Gravimetric Method 
Bulk Density 

* Specific Gravity 
AtterbergLimits 

* Particle Si 
Swell teat 

Rad Parameters 

Gros AlDha and Gross Beta 

Chemical Characterization 

Selected VOAs 
Selected Semivoletiles 

* Seclectcd Alcohols 
Arsenic 
Barium 
Boron 
Cadmium 
Calcium 
Chromium votal) 
L a d  
Magnesium 

Target 
Detection 

Limit 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 

Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 

Analytical 
Method 

ASTM E203-75 
ASTM 209F 

AGRONOMY NO. 9 
CAHPT. 30 

ASTM D854lD1429 
ASTM D4318 

Free Swell test 
(Holtz & Gibbs, 1956) 

SW 305OlEPA 900.0 

ASTM D436-849 

SW 8240 
SW8270 

SW 301016010 
SW 301016010 
SW 301016010 
SW 301016OlO 
SW 3010/6010 
SW 301016010 
SW 301016OlO 
SW 3010/6010 

ASTM D3695-82 

III 
rn 
III 

III 
U1 
UI 
III 

III 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

R9-17-2.WPF 
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Matrix 

Waters (Cont.) 

TABLE II.A-8 

SUMMARY OF ANALYTICAL PROGRAM 

Analysis 

Nickel 
Selenium 
Silver 

* Potassium 
Sodium 
Mercury 

* Cyanide (Total and amenable) 
TCLP (As,Ba,Cd,Cr,Pb,Hg,Ni,Se,Ag,pH) 
Phosphorus, Total (as P) 

* Sulfate 
Nitrate 

* Chloride 
Ammonia 
Total Dissolved Solids (TDS) 
Total Suspended Solids (TSS) 
PH 
Total Organic Carbon (TOC) 
Alkalinity (phenolphthalein) 
Alkalinty (methyl orange) 
Specific Gravity 

Rad Parameters 
Gross Alpha and Gross Beta 

Target 
Detection 

Limit 

Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
0.01 mgn 
1 .o mg1L 
0.1 mgn 
2 mg1L 

0.1 mg1L 
1 mg1L 
1 mg1L 

1 mg1L 
I mg1L 
I mg1L 

- 

NIA 

Analytical 
Method 

SW 301016010 
SW 301016010 
SW 301016010 
SW 301016010 
SW 301016010 

SW 7470 
ASTM D2036 
SW 1311 (” 
€PA 365.2 
€PA 375.4 
€PA 352.2 
€PA 325.3 
€PA 350.3 
EPA 160.1 
€PA 160.2 
€PA 150.1 
€PA 415.1 

SM403 
SM403 

ASTM D1429 

€PA 900 

DQO 
Level (I’ 

N 
N 
N 
N 
N 
N 
IV 
N 
In 
111 

IU 
In 

m 
m 
UI 
III 
III 
111 
1u 
I11 

R9-17-2.WPF 
17 
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TABLE E A - 8  

SUMMARY OF ANALYTICAL PROGRAM 

Q F001, F002, F003, and F005 (spent solvents) Land Disposal Restriction (LDR) analytes. 

Select VOAs Select Semivolatiles 

Tetrachloroethylene 
Trichloroethylene 
Methylene Chloride 
1 , 1 , 1-Trichlomthane 
Carbon Tetrachloride 
Chlorobenzene 
I ,1,2-trichloro-l,2,2-Trifluoroethane 
Trichlorofluoromethane 
1.1,2-Trichlomthane 
Xylene 
Acetone 
Ethyl Acetate 
Ethylbenzene 
uhyl  Ether 
Methyl Isobutyl Ketone 
Toluene 
Methyl Ethyl Ketone 
Carbon Disulfide 
Benzene 

Cyclohexanone 
Pyridine 
2-Nitropropane 
1,2-DichIorobenzene 

(3) 

Referrnce: Halliburton NUS Environmental Corporation, 1992, Pond Sludge Characterization Report. 

Extraction was done as per SW I3 11. 

Select Alcohols 

N-butyl Alcohol 
Methanol 
Isobutanol 
2-Wloxyethanol 

W-17-2 .WPF 
18 
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0 
TABLE 11.8- 

DIGEST OF SOLAR EVAPORATION POND INVESTIGATION REPORTS 

1952 

1950s 
&! 

1960s 

Title 

Report on Findings 
Pertaining to Under- 
ground Waters a1 lhe  
Rocky Flals Plan1 Site 

Rocky Flals Plant - 
Pond Site 
Geology and Ground 
Water of lhe  Rocky 
Flats Area 

Wade Disposal Coor- 
dination Group Mon- 
lhly History Reports 

Correspondence 

3 ~ :  The Austin Company 
To: Dow Chemical 
)ATE: October 13, 1951 

3 ~ :  M.R. Mudge & R.F. 
3rown. USGS 
ro: AEC 
)ATE: 1952 

3 ~ :  Waste Disposal Coor- 
!ination Croup of Dow 
,mostly Ed Ryan) 
ro: Dow Chemical 
)ATE: Monthly 

Summary 

States  water from lhe  underlying s l ra la  a r e  used for domes- 
tic uses  and recommended the  drilling of les t  wells l o  each 
waler-bearing formation to check water quality; the  wells 
were recommended to be located both upslream and down- 
s t ream of lhe  site. 

The report  summarizes  tha l  waler originating on the  ground 
surface penelrales  1 l o  25 feel of pediment gravels lhen 
flows along t h e  lop  of lhe  Arapahoe Formation which is 
comprised of non-pervious clays and l h a l  there  a r e  "notable 
faults in t h e  Arapahoe Formation and where such faults 
occurred,  surface waters seeD to the  lower formations." 
I1 is concluded in the  report t h a t  the  pediment gravels and 
the  Laramie Formation present  a t  the  pond s i le  a r e  capable 
of transmitting groundwater downward, possibly 100 feet, and 
laterally for a few feet to  a few miles. 

Although this  is not  a repor l  per  se. the  monthy reports  in- 
clude a great  deal of information about  the  solar ponds and 
surrounding area.  In parlicular. in November 1960, six wells 
were conslructed around t h e  east  portion of the  solar ponds. 
Subsequent monthly reports  provide analylical results of the 
well water. Similarly, t h e  drainage tiles east  of Ponds 207A 
and 207B were also sampled since they were installed (1960) 
and analytical resul ls  a r e  provided in the  monthly reports. 

OU4 Perlinence 

Information on general ground 
water condilions 

This document had special 
emphasis on the  area now 
occupied by the  solar ponds 
One of the  conclusions of Ihe 
report was tha t  t h e  s i le  was 
not  suitable for an unlined 
pond. The approximate loca - 
Lion of lhe  "proposed pond" 
was a bit fur lher  east  of the  
cur ren t  ponds, in the  apex of 
the  Trianele Area. 
The information presented in 
the  monlhly reports  was done 
so for the  purpose of moni-- 
toring ra ther  than meeting a 
regulatory requiremenl; 
therefore. no report  was writ- 
ten summarizing and presenl-  
ing the  information. This in- 
formation is very useful to the 
OU4 program because il does 
provide relatively long-lerm 
results. 

Commenls 

There is a reference to "Ex- 
hibit B." an electric log of a 
well which penelrales  the  Fox 
Hills. but no1 found with lhe 
report .  

Cover letter from D.V. Persons, 
Project Engineer. USAEC l o  
F.I.1. langell. Dow Chemical Co., 
February 15. 1952 explains 
l h a l  it is a preliminary report 
pending review by C.V. Theis. 
No follow-up report has  been 
found. Mr. Mudge (retired) 
does not recall an updaled 
reporl .  

Monlhly reports are available 
beginning froiii January 1953 
through the 1960s although 
many a r e  rriissiiig during the 
period of 1966 Ihrougli 1969 
After 1969. the formal and 
conlent  of the  reporl changed 
and lhe analytical ir~fornialion 
was no  longer presented 

II-  B- 1. tbl F e b r u a r y  14, 1994 



APPENDIX B 
DICEST OF SOLAR EVAPORATION POND INVESTIGATION REPORTS 
Page 2 
- - 

Year 

1950s 
& 

1960s 

- - 

1970 

Title 

Site Survey Croup 
Monthly History Re- 
ports  

Geological and Subsoil 
Investigation a t  
Evaporating Ponds 
Dow Chemical Rocky 
Flats Plant. near  
Denver, Colorado 

Corresoondence 

BY Site Survey Croup of 
Dow 
TO Daw Chemical 
DATE Monthly 

BY: Woodward-Clyde & 
Associates. 
To: Dow Chemical 
DATE: October. 22, 1970 

Summary 

As with the  Waste Disposal Coordination Croups monthly 
reports .  the  Site Survey Croup provided monthly reports  
regsrding their  activities. Site Survey was responsible for 
monitoring radioactivity throughout  the  site (anywhere not 
inside or immedialely around buildings) and reporting all 
findings. They performed both rout ine surveys and surveys 
brought  on by some specific event. 

The s ta ted scope of the  s tudy was lo  present  resul ts  of an  
investigation of a potential landslide a rea  north of the evap- 
orating ponds. Ten les t  holes were drilled to character ize  
subsurface conditions. The tes t  holes were equipped with 
perforated PVC for water level monitori.ng. It was concluded 
tha t  the  hillside was a t  a high risk for  landsliding particular- 
ly with the probable addition of waler from the  ponds them- 
selves. It was recommended tha t  a drainage system to re-  
move groundwater be installed. 

~~~ ~~ ~ ~~ 

OU4 Pert inence 

Sile Survey often monitored 
the a rea  around the  solar  
ponds. The water and some- 
t imes soil taken from t h e  hill- 
side seep beginning in 1954 
was monitored by Site Survey 
every time it was sampled. In 
facl .  often Site Survey did the  
sampling t h a t  the  Waste Dis- 
posal Coordinalion Group re-  
ported.  Site Survey reported 
on the  monitoring of the  soil 
in the  a rea  of Building 779 
when Pond 2-Auxiliary was 
removed. 

Figure 1 identifies many of the 
same seep a r e a s  present  now, 
it is believed tha t  tes t  holes 4 
& 5 a r e  still in t.he field - PVU 
perforated to surface.  l i tho-  
logic logs and the  screened 
intervals exist for all 10 holes. 
The unified soil classification 
system was used for overbur- 
den and weathered bedrock is 
differentiated from unwealh- 
ered bedrock. 

Comments 

Monthly reports  a re  readily 
available from the  period of 
1952 through September  1965. 
After lha t .  some of the re  a r t s  
a r e  available, but  no1 (yet! 
collected in one localion. 

A drainage tile is shown to 
exist north of the center  of 
207C. down the first s leep hill. 
It is believed to be lhe  leak- 
detection system suinp adja-  
cent  to the pond ra lher  than 
fur lher  dowii the hillside a s  
indicated in lhe  drawing. No 
o ther  drainage tile is known t o  
exisl in the area.  

11-B-l.tbl February 14. 1994 



APPENDIX B 
DIGEST OF SOLAR EVAPORATION POND INVESTIGATION REPORTS 
Pape 3 

Year I Tille 

1974 

- 
1974 

Seismic and Geologic 
lnvesligations and 
Design Criteria for 
Rocky Flats Plutoni- 
um Recovery and 
Wasle Treatment F'a- 
cilily 

Nitrate Inventory 
North of Solar Evapo- 
ralion Ponds 

CorresDondence 

BY: URS/John A. Blume 
k Associates, Engineers 
l'o: C.F. Braun & Com- 
pany Engineers (sub to 
Dow Chemical) 
DATE: September 1972, 
Revised June 1974 

3Y; Dow Chemical 

)ATE: November 8, 1974 
ro: AEC 

Summarv 

The geological, seismological. and geophysical dala  gathered 
from the  proposed building location were evaluated to deter-  
mine the  potential ear thquake exposure of the  site. In addi- 
tion to o ther  investigative activities such a s  trenching. drill- 
ing. and downhole geophysical testing, a surface geophysical 
survey was performed to identify and describe subsurface 
conditions. There was no  intent  in this  project l o  delineate 
the  surface of the  bedrock or channelling of groundwater. 
Five geophysical refraclion lines were performed to study the 
subsurface s t ruc ture  (such a s  displacement caused by his- 
torical earthquakes) and provide information of compres- 
sional and shear  wave velocities within t h e  underlying mate-  
rials. Profiles of t h e  lines a r e  generalized and indicate three 
main layers of differing velocities. 

It was recognized lha l  numerous measurements  indicated the 
presence of ni t ra tes  in lhe  soil north and northeasl  of the  
solar ponds. The evaluation of the  total quantity of ni t ra te  
present  was necessary to  identify a cosl-effective method of 
ni t ra te  removal. A soil coring program was undertaken and 
included the  drilling of 56 "wells" in grid pat terns  in three 
a reas  identified a s  having high concentrat ions of ni t ra te  in 
the  soil. 

Soil samples were taken a t  one-foot inlervals and it was 
concluded t h a t  approximately 60 per  cent  of t h e  total quan- 
tity of ni t ra te  was located within 5 fee l  of t h e  surface. l i t t le  
if anv  ni t ra te  was enter ine North Walnut Creek. 

OU4 Pertinence 

This report  presents  several 
melhods of geophysical appli- 
cation a t  the  RFP. Seismic 
velocities can be compared 
and other  general subsurface 
dala  can be used. 

Many stalislical tables  a r e  
presented in the  report show- 
ing ni t ra te  concentrat ions 
with depth from the  lhree  
areas .  Because the  dala  a r e  
presented, comparisons can be 
made to identify how l h e  
character is l ics  have changed 
in the  last 20 years. 

Comments 

Even though the distance be- 
lween these study areas  is 
only 2.000 feet. a significanl 
lributary to North Walriut 
Creek used to exist between 
the two areas .  This tributary 
liad grealer topographic vari- 
ation lhan the  s t re tch of Wal- 
nul  Creek near  OU4 and likely 
incised bedrock. The t r ibu-  
tary was illfilled in the early 
1970s with the construction of 
Sage Averiue and the  plutoni- 
um recovery complex, and in 
1981 wilh the  construclion of 
Ihe PA Fence. Theref0i.e. any 
correlation made between the  
bedrock profiles identified in 
this geophysical study aiid 0111' 
OU4 sludy wi l l  have been niadc 
wilh very little bedrock con- 
trol. 

These les t  holes were I O  l o  I8 
feet deep and a l  25. 50, or  I O (  
foot spacings depending on 
the  area A l l  of these test 
holes would have disturbed 
l h e  soil. especially i n  Ihe area 
of the  bifurcated drainage 

11- B- 1. tbl February 14, 1994 



APPENDIX B 
DIGEST OF SOLAR EVAPORATION POND INVESTIGATION REPORTS 
Page 4 

Year I Title 

1974 
~~ 

Shallow Seismic Com- 
pressional and  Shear  
Wave Refraclion and 
Electrical Resislivity 
lnvesligations a t  
Rocky Flats. Jefferson 
Counly, Colorado 

1974 The Nitrate Problem 
a t  Rocky Flats 
(Slide Presentalion 
notes) 

Correspondence 

BY: Hans D. Ackermann 
TO: Journal of Research 
of the  USGS 
DATE: July-Augusl 1974 

BY: C.T. lllsley (Dow 
Chemical) 
To: Unknown 
DATE: November 15. 1974 

Siimmarv 

The purpose of the sludy was lo  delineate the  bedrock sur -  
face and to  determine reporls  of the  overlying gravel cap  
particirlarly a s  they relate  to  the  channeling of groundwaler. 
The s tudy area was located adjacent  to  Rocky Flats Lake 
southwest of lhe  RFP. Cross sect ions a r e  provided showing 
the highly irregular bedrock surface.  In addition, seismic 
velocities a r e  calculated for the  various units. 
This presents  a general. overview of the  ni l ra te  problem. 
beginning with the  sources  of ni t ra te :  5 N solulions stripped 
of uranium a1  the Building 881 Recovery Plant  and 6 N solu- 
l ions from plutonium processing a l  Building 771. It was 
recognized from da ta  collected during the  early 1970s l h a l  
l h e  ni t ra te  dala  was a seasonal problem. Proposed solutions 
l o  the  ni t ra te  problem included aqueous leaching in place 
and t reat ing l h e  leachate .  s t r ip  mining and using the  exca-  
vated material a s  organic fertilizer, and insilu 
bioremediation. 

OU4 Pert inence 

The geologic uni ts  in th i s  re- 
port a r e  similar lo t h e  OU4 
uni ts  and acouslic velocities 
should be very similar. Dis- 
cussion of refraction. reflec- 
tion, and resistivity methods 
a r e  also i)erlinenl. 
A poorly reproduced drawing 
shows anomalously high n -  
I ra te  levels i n  soil. concen-  
trated in the  a rea  of the h i -  
furcated drainage. 

Cornments 

The underlying claystone bed- 
rock in the  a rea  was upturned 
Pierre Shale a s  opposed lo  
relatively flal-lying Arapahoe. 

Some of the information in 
this reporl  is so generalized 
that  iI is not really correcl .  I I  
is not i.ecornmended tha t  
da les  b e  taken a s  accura te  
wilhoul support  from other  
sources. 

1I-B- l . tb l  F e b r u a r y  14. 1994 



1 APPENDIX B 
DIGEST OF SOLAR EVAPORATION POND INVESTIGATION REPORTS 
Page 5 I - - 

Year 

1975 
- - Title 

An Engineering Study 
for Water Conlrol and 
Recycle Supplemen- 
lary Report 

CorresDondence 

BY: Engineering-Sci- 
ence. h c .  
TO: AEC 
DATE: January 1975 

- 

I 

Summary 

This reporl presents lhe  results of an investigation concern-  
ing l h e  problem of ni l ra le  sal ls  which were being lransporlec 
from the  area of the  207 solar ponds into North Walnut 
Creek. Three alternatives were presented to mitigate the  
ni l ra le  problem. 

I1 is s ta ted lhe  during the operalion of the  solar ponds, 
cracks developed in. t h e  lining of the  ponds and considerable 
amounts  of concentraled ni t ra le  wastes entered the  groiind - 
water and migrated downslope. The ni t ra le  groundwaters 
appeared a t  t h e  surface indicated by dead or stimulaled 
vegetation, depending on concenlration. Nilrales were found 
in t h e  A-series ponds but  below t h e  Drinking Standards most 
of t h e  year. Radionuclides were no1 present  due  l o  the  
fillering action of lhe  soil and ion exchange properties of thc 
clay. 

Two and a half years' of data  were reviewed and 31 lest  hole! 
were installed in addi1,ion l o  the  already existing wells, 
l renches.  and sumps in the  area.  Drilling and splits analyses 
were done by Woodward-Thorfinnson. Based on ni t ra te  
concentrat ions in the  groundwater samples. isocons were 
drawn belwecn the  ponds and Norlh Walnut Creek. General 
geologic profiles a r e  presented between some of lhe  lest 
holes arid a general description is provided for another  tes t  
hole. A comparison is made between this  report  and the  
1974 Nitrate lnvenlory Norlh of t h e  Solar Ponds report .  I1 
was concluded t h a t  t h e  majority of n i t ra te  was held in t h e  
soil in the  permeable lenses. 

O U 4  Perlinence 

rhis report provides addilional 
data and site characlerization 
information l o  lhe  cur ren l  
3U4 program. 

Commenls 

Nine of the  tes t  holes dill 
exist in lhe  field. They pene- 
t ra te  five feet of bedrock and 
a r e  believed l o  be screened 
the  ent i re  length. Other com- 
plrlion informalion is un-  
known a t  lh i s  lime. I1 is be- 
lieved also l h a l  t h e  lithologic 
logs and perhaps soil analyses 
a r e  archived in Engineering- 
Sciences' Austin. TX office. 

Il-B-l.tbl February 14. 1994 
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DIGEST OF SOLAR EVAPORATION POND INVESTIGATION REPORTS 
Page 6 
- - 
Year 

1975 
- - 

- 
1976 

- 

Title 

Exploration for Bur- 
ied Channels by Shal- 
low Seismic Refrac- 
tion and Resistivity 
and Determination of 
Elastic Properties a t  
Rocky Flals, Jefferson 
County. Colorado" 

Technical Memoran- 
dum: 
Summary of Non- 
Nuclear Remote 
Sensing a t  Rocky 
Flals Sites and Sta tus  
of Analysis of Ceolog- 
ical and Hydrological 
Indicators - July 
1975 through Decem- 
ber  1975 

Correspondence 

BY: Ruy Bruno Bacelar 
de Oliveira 
rhesis T1718 
Masters of Science in 
Seophysical Engineering 
zolorado School of Mines 
DATE: January 6,  1975 

BY: J.C. Lackey, E.B. 
Jones. and H . A .  Wollen- 
berg 
EC&C 
ro: Unknown 
DATE: March 19. 1976 
(revised from January 6,  
1976) 

Summary 

The objectives of the  investigation were l o  delineate the  
bedrock surface particularly a s  it re la tes  to buried channels, 
compare different methods of seismic refraction inlerprela-  
lions for the  purpose of locating buried channels; and to 
determine the  elastic properties of the  material using the  
dispersion theory of surface waves. Field work was per- 
formed in the  winter and fall of 1973. The bedrock malerial 
in the  sludy area is a t  a depth of approximately 40 to 90 
feel. It is s ta ted t h a t  Rocky Flats Alluvium uncomformably 
overlies t h e  la ramie  Formation; however, the  distinction 
between the  te rms  Laramie and Arapahoe has  been a small 
point of conlroversy since the  time of this  report .  therefore. 
it is likely t h a t  the  same material underlies the  alluvium in 
this  study area  and l h e  O U 4  area.  

Depths to bedrock were calculated using six different meth-  
ods. Bedrock profiles indicate a highly irregular surface w i t k  
a s  much variation a s  10 vertical feet  in 10 horizontal feet. 
This report  provides a summary of differenl remote sensing 
s tudies  performed a t  the  RFP focusing on the  possible exis- 
tence of a fault o r  shear  zone on or  near  the  site. CSM was 
involved in some of the studies. Remote sensing techniques 
included conventional and four-camera system aerial pho- 
tography, and infrared thermal  mapping. CSM performed a 
vibroseis reflection survey north and eas t  of t h e  plant. A 
ground-truthing operation took place in conjunction with thi 
remote sensing aclivities. Ground shots  were taken of vege- 
tation around ground seep areas .  It concluded t h a l  most 
flow from solar pond leakage probably surfaces  a t  seeps on 
t h e  sloping sides of channel valleys and seeps and springs 
emerge a t  the  interface of the  gravels and t h e  Arapahoe 
Formation. 

The recommendation of the  report  was t h a t  fur ther  studies 
of t h e  RFP could be divided into two categories: Geological 
and Hydrological. 

O U 4  Pertinence 

The compressional velocities 
lor the  layers should be close 
ipproximalions. In additioii. 
dynamite instead of a strike 
plate was used a s  a source for 
some of the  seismic lines. The 
lributary to North Walnut 
Creek t runcated the  area be- 
lween the  study sites and 
correlations in bedrock to- 
pography a s  identified by 
seismic refraclion cannot  be 
made. 

Because the  seeps north of 
the  solar ponds were of p a r -  
ticular interest. the  maps and 
ground shots  may be useful i n  
comparing the  s i te  from the  
mid 1970s to  today. 

Comments 

Jiirelated to lhe  seismic in- 
lestigalion. t h e  thesis provides 
I good non-technical overview 
)f the  geologic history of the  
ilea t h a t  includes a discus- 
;io11 of the  genesis of ground- 
vater channeling a1 the  RFP 
vhich may be informative lo  
;ome a s  background informa- 
ion. 

t is not known a t  this  time if 
.he niaps and photos still ex- 
s l  arid a r e  available. 

11- B- 1. tbl February 14. 1994 
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DIGEST OF SOLAR EVAPORATION POND INVESTIGATION REPORTS 

- 
Year 

1979 

1980 

Ti tI e 

Supplemental Report 
Evaluation of Land- 
slide Area Perimeler 
Security Zone Sla- 
Lions 77t00  to  9 0 t 0 0  
Department of Energy 
Rocky Flats Plant, 
Golden. Colorado 

Final Environmental 
Impact Statement  

CorresDondence 

BY: CTL/Thompton. Inc. 
TO: Richard Weingardl 
Associates. Inc. 
DATE: December 29, 1979 

BY: Rockwell 
TO: DOE 
DATE: April 

Summarv 

The report presents the  results of an investigation of the 
landslide area north of the  solar ponds with respect  to the  
planned construction of the  PSZ. Three alternatives were 
presented to stabilize the hillside. Al l  of them involved 
dewalering the  hillside although dewatering alone was not  
believed to be adequate because of the  conclusion tha t  lhe 
groundwater was flowing in distinct channels  on the  hillside 
and of t h e  possibility t h a t  all of the  channels  could not  be 
intercepted by a dewatering system. It was believed t h a t  
relining the  ponds would be a n  effective method of dewater- 
ing t h e  hillside because they were believed to be a major 
source of groundwater. 

The three volumes of the  FElS represent  a comprehensive 
reference for environmental issues a t  the  RFP. 

OU4 Pertinence 

Although the  reporl  was not 
specific to lhe  solar ponds, 
there  was an emphasis on 
their  presence and role in the  
hillside stabilization. It was 
s ta ted tha t  the  solar ponds 
had been previously identified 
a s  a source of water contain- 
ing nitrales. There was a 
s ta ted concern tha t  the  
earthwork necessary to a l ter  
the hillside for the  PSZ could 
in itself trigger slope instabil- 
i t y  and impact the  solar 
ponds. 

There a r e  geotechnical results 
on soil samples from several 
depths  in seven of lhe  bore- 
holes. Information includes 
moisture conlent  and dry 
density. 
In addition to general geologic, 
hydrologic, and vegelation 
discussions of the  site, specific 
sections address  the  operation 
of t h e  solar vonds. 

Comments 

This report  confirms the  1970 
report of landslide potential 
and makes recommendations 
regarding lhe  area a s  lhough 
landslides were emminenl  
unless some measures  were 
taken to  a l ter  the  conditions. 

This reporl  was written based 
011 the  proposed plan of the  
PSZ and new s t ruc tures  (771 
Parking Lot and new road 
alignnients) bu t  it is clear 
t h a t  lhe ultimate conslruction 
differed significantly from the  
proposed design. 

Most of the  information per-  
taining to the  solar ponds can 
be found i n  previous docu- 
ments .  

Il-B- 1 . tbl  F e b r u a r y  14. 1994 
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~ 

1985 

1985 

Title 

Subsurface Investiga- 
tion and Engineering 
Analysis Report Solar 
Evaporation Pond 
Sludge Removal Pro- 
ject US Atomic Energy 
Commission, Rocky 
Flals Facility. Boul- 
der, Colorado sk 

Hydrogeologic Char- 
acterization of lhe 
Rocky Flats Plant. 
Golden. Colorado 
--Draft-- 

Hydrogeologic Char- 
acterizalion of the 
Rocky Flats Plant, 
Golden. Colorado 

Correspondence 
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Summary 

This report was prepared in preparalion prior to the inilial 
construction of Building '788. The invesligalion was per- 
formed to determine the design criteria for lhe building 
foundation. Two boreholes were drilled in the area of the 
proposed building between Ponds 207A and 207C. The 1962 
report on the foundation investigation for Building 779 was 
used as  background information. A review of lha l  document 
and of the borehole information led to the conclusion that 
the subsurface conditions were "erratic". 

This report was the first comprehensive study of solar pond 
hydrogeologic data collected to date. Both existing data and 
new (1985) dala were used in the characlerization. Existing 
dala included geologic logs, waler level records, a long histo- 
ry of water quality sampling and analysis, and a review of 
published and unpublished reports. New dala collecled for 
the study included geophysical logs, single-hole drawdown 
recovery tests. and a location survey of the wells. The drafl 
report provides sile-wide characterization information such 
a s  geochemistry dala presenled a s  stiff diagrams for surface 
water. alluvial water, and bedrock waler. Appendices lo  the 
report are comprised of raw geophysical and analylical data. 

The text of lhis report is very similar lo  the drafl reporl; 
however, there are more figures in the drafl. There i s  also 
more discussion on draw-down recovery tests in the final, 
bu t  less discussion on peochemislry. 

O U 4  Pertinence 

The borehole logs presenled 
indicate sand (SM-SC) to be 
present a t  the bottoms of 
bolh holes at  a deplh where 
one would expect to find 
sandstone. based on the logs 
of subsequently drilled adja- 
cent holes. The reporl indi- 
cated lhat bedrock was not 
encountered; however, i f  the 
investigators were using lhc 
Building 179 information as  a 
basis for discerning bedrock. 
they would have been looking 
for claystone instead of sand- 
stone; a l  the lime, no sand- 
stone had beeii identified a l  
the solar pond area. 
This report provides a very 
good site-wide characteriza- 
lion and a summary of his- 
torical reports. It is a good 
overall reference even though 
it does not specifically addres: 
the solar ponds. Some of the 
geophysical and hydrological 
activities look place in wells ir 
lhe OU4 area. 

See enlry for draft report. 

Comments 

This report was referenced in 
the OU4 Workplan bul errone- 
ously attributed lo  Geotech- 
nical and Materials Consul- 
tanls. which was jus1 a de- 
scriptive subtitle to lhe com- 
pany's name. The title of the 
report is technically incorrect 
- h e  reference to the US AEC 
... Boulder. Co - because the 
report preparers used a 1962 
report for background infor- 
nialioii. I n  1962. lhis lille was 
correct. 

A platc is provided that iden- 
lifies the location of all known 
wells at the site. Interesting- 
ly ,  wells are indicaled lo have 
existed a t  all corners of each 
solar pond. This is the only 
figure known lo indicale these 
wells; however. lhere is no 
discussion of these wells and 
the authors of llie report do 
not recall the source. These 
wells do no1 appear on the 
final version of the rer)ort. 
See enlry for draft report. 
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Year 

1985 

1986 

Tille 

Comprehensive Envi- 
ronmen tal Assess- 
men1 and  Response 
Program Phase 1 :  
Installation Assess- 
ment  RFP 
--Draft-- 

RCRA P a r t  B Operal- 
ing Permit  Applica- 
tion 
Volume VI .  VII. & V l l l  
- Seclron E: Cround-  
water Proleclion 

Correspondence 

3 ~ :  DOE 
ro: Unknown Oeck v 
FJB 
)ATE: August 30, 1985 

3 ~ :  Rockwell. Weston. 
:hen & Associates, Hy- 
j ro-Search.  and  James  
,. Grant  & Associates 
ro: CDll 
)ATE: November 28. 1986 

Summarv 
~ 

This document  was prepared by t h e  Albuquerque office to  
descr ibe potential a r e a s  of environmental concern a1  t h e  
RFP Many of t h e  fac ts  in this  document  a r e  obscure and  
difficult t o  unders tand  

Section E of t h e  Permit  Application provides a description of 
t h e  hydrogeological set t ing and  t h e  uppermost  aquifer  at. l h e  
RFP. It also provides detailed plans for  grouridwater moni-  
tor ing a t  t h e  RFP which specifically addresses  t h e  RCRA- 
regulated uni t s  (including l h e  solar  ponds). Appendix E-1 i s  
t h e  Work Plan for  Phase I investigation activilies. This repor l  
summar izes  much of l h e  information generated from t h e  
1985 Hydro-Search report  bu t  also includes l h e  preliminary 
analyses  f rom t h e  1986 drilling program. It is therefore  
more  comprehensive than  t h e  1985 report  and provide much 
niore raw da ta .  This document  identifies sorne regulatory 
issues  such  a s  which wells would be monitored a t  cer ta in  
schedules  for RCRA compliance. 

OU4 Pert inence 

The solar  ponds were idenli- 
lied a s  a n  a rea  of concern and 
several paragraphs  summarize 
t h e  construcl ion and  opera-  
lional history. 

~~~ ~ 

Apart f rom t h e  site-wide 
character izat ion information. 
there  a l e  sect ions t h a t  par -  
ticularly address  contaminn-. 
lion found a t  t h e  solar ponds. 
monitoring da ta  froni the  so- 
la r  ponds. and  o ther  solar 
pond information;  however. 
most of this  information is a 
surnrnary of l h e  1985 Hydro- 
Search reporl .  Other infor- 
mat ion regarding the  regula-  
lory s t a t u s  of t h e  solar ponds 
is also presented.  

Solar pond monitoring da ta  
f rom 1982 - 1985 a r e  provid- 
ed in Appendix E-3. Packer  
tes t  resul ts  f rom t h e  1986 
wells tes ted a r e  included in 
Appendix E-6; many a r e  t h e  
s a m e  a s  those presenled in 
t h e  1988 closure plan. 

Borehole logs and well corn- 
plelions d iagrams a r e  included 
in Appendix.E-5 and  E-8 for  
t h e  1986 wells. 

Commenls  

The information on t h e  solar  
ponds is described in be t te r  
detail in o t h e r  documents .  
This docurnenl  never went 
final a n d  there  a r e  many 
quesl ions raised about  t h e  
accuracy of some s ta tements .  
This document  s e t  t h e  f rame-  
work for l h e  identificalion of 
SWMUs (IHSSs). 
Seclion E h a s  13 appendices  
which include llie Geological 
and  Hydrological Sile Charac-  
kr iza l ion  a s  well a s  grea t  
quant i t ies  of raw da ta .  

13ecause the  P a r t  B Permit  
Application does  not  include 
any  operat ing land disposal 
units. t h e  section on ground-  
water prolection was not  re-  
quired under  RCRA;  however, i t  
was submil led for  cornpliance 
with the  1986 Compliance 
Agreement. This Section E is 
identical to t h e  Section E in 
l h e  Posl-Closure Care Permit  
Application. 

W el 1 a nd a 11 a I y ti ca I i  n f or1 na ti0 r 
f rom 1986 wells a r e  included 
in RFEDS. This reporl  pres- 
e n t s  hardcopies  of t h e  infor- 
niation prior to being put  in 
RFEDS and may be useful a s  a 
check on discrepancies. 
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- - 
Year 

1986 
- - 

- 
1986 

Tille OU4 Pertinence Comments Correspondence Summarv 

Closure Plan - Solar 
Evaporation Ponds 

BY: Rockwell. Weston, 
Chen & Associates. and 
Hydro-Search, Inc. 
To: U S .  Department of 
Energy 
DATE: Augusl 29. 1986 

A l l  informalion in this  report 
is pertinent to the 0U4 RFI/RI. 

~~ ~ 

This closure plan was no1 
accepted by lhe  s ta te  because 
the  closure schedule indicated 
rnore lhan  160 days would be 
necessary for closure and 
because it lacked delail for 
the  proposed characlerization. 

This document  presents  a good brief physical description of 
the  solar ponds including the  conslruction history, use, and 
operalion. There is a discussion of the  soil and groundwater 
contamination known lo  exist a t  the lime. A summary of 
closure options is also presented, including diversion, remov- 
al, and t rea lment  of groundwater, and flushing or removal of 
soil. A breakdown of costs  for final closure is presented 
along with a proposed schedule. Closure options include 
removal a s  waste and capping in place. 
An eleclromagnetic survey was made of the  periphery of the  
RFP securily area and of the  downgradienl drainages i n  lhe  
buffer zone. The survey was performed l o  direct future  site 
characlerizalion efforts. A section of lhe  report  presents  a 
summary of l h e  sile hydrogeology. primarily taken from lhe  
1985 Hydro-Search report  on hydrogeology. 

Electromagnetic Sur-  
vey, Rocky F l a k  
Planl. Golden, Colo- 
rado 

BY: Hydro-Search, Inc. 
TO: Rockwell 
DATE: June 2. 1986 

The solar ponds were idenli- 
fied a s  one of eighl possihle 
sources  of high TDS leaving 
the site. The hillside north of 
the  solar ponds was surveyed 
and found to  have high C O I I -  
ductivitv. 

@ne of the  reconirnendations 
of lhis  reporl  was the  
inslallation of new wells 
around the  solar ponds a s  
recornrnended i n  lhe  1985 
Parl  B Perrnil Application. 

N 

- 
Y 1987 RCRA 3004(u) Waste 

Managemenl Units 
Appendix 1 
Revision No. 1 

BY: Rockwell. Weston. 
Chen & Associalcs. 
Hydro-Search. & James 
1 Grant 
TO: DOE 
DATE: December 15. 198i 

Attachment 4 of this  documenl  lists all of the  SWMUs idenli- 
fied to date .  The SWMUs were assigned a prioritized refer- 
ence number.  A brief waste liistory accompanies each SWMU 
description. 

The solar ponds were assigned 
number 101 indicating a high 
priority. The w a d e  descrip- 
tion deferred lo  lhe Interim 
Status  Closure Plan for delail. 

Revision 0 was submitled on 
November 28. 1986. 

1987 Closure Plan, Solar 
Evaporation Ponds 

BY: Rockwell 
TO: DOE 
DATE: March 1, 1987 

~ ~~~~ 

This document  was submilted to CDH af ter  responding lo  
CDH's comments  on lhe  1986 Closure Plan. Most historical 
informalion is t h e  same a s  l h e  1986 version; however, some 
addilional 1986 data  were incorporaled. 

This revised closure plan was submilted in response to com- 
ments  on t h e  1987 closure plan and t h e  P a r l  B Permit Appli- 
cation. It includes most  of the  informalion from the  1987 
closure plan a s  well a s  additional subsurface characlerizatior 
information from t h e  1987 drilling program. 

This document  does not  con- 
tain much information that  
lhe  1986 and 1988 closure 
plans do not  have. 

This document was submitled 
for agency review and was 
found to be inadequate. Defi- 
ciencies were to be addressed 
in the  1988 closure d a n .  

Y 

1988 

- 

Solar Evaporation 
Ponds Closure Plan 

BY: Rockwell 
TO: DOE 
DATE: June 1. 1988 

The main text  of this  docu- 
ment  addresses the  regulatory 
requiremerits for an interim 
s ta tus  closure plan which 
include a general description 
of l h e  unil. a brief history of 
ils use. and lhe design for 
closure. In addition to SWMU 
(IHSS) 101. this  closure plan 
also addresses SWMUs 121. 
138, 149, and 150.8. 

The firsl 5 appendices contain 
data  and drawings which a r e  
useful for Ihc solar ponds hut  
a r e  largely included in RFEDS 
and other  reports. Appendix 6 
of this  document is the  
Hydrogeologic Characterization 
Report for the  Solar Ponds 
and is treated as a separate  
document for I.his digest. 

Y 
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Year 

1988 

1988 

1989 

1990 

Title 

Closure Plan, Solar 
Evaporation Ponds, 
Closure Plan, Hydro- 
geologic Char- 
acterization Report 
--Draft-- 

RCRA Post-Closure 
Care Permit Applica- 
tion 

1988 Annual RCRA 
Ground-Water Moni- 
toring Report for  
Regulated Units a t  
Rocky Flats Plant  
1989 Annual RCRA 
Ground-Water Moni- 
toring Reporl for 
Regulated Units a t  
Rocky Flats Plant 

Correspondence 

BY: Rockwell and Weston 

DATE: June 1. 1988 
ro. DOE 

BY: Rockwell. Weston. & 
?hen & Associates 

DATE: October 5, 1988 
ro: CDH 

3 ~ :  Rockwell 
ro: CDH 
)ATE: March 1, 1989 

3 ~ :  Rockwell 
ro: CDH 
)ATE: March 1. 1990 

Summary 

This is a very thorough characterization of the  solar pond 
hydrogeology using and presenting data  from all wells and 
boreholes drilled in 1986 and 1987. Because it is a draf t ,  
several sections a r e  listed a s  being "in progress." Included 
a r e  lithologic descriptions of all materials in the  solar pond 
area and a concise depositional history of the  units. There i >  
also a ood description of the  materials t h a t  went into the  
ponds !source discussion). Sections of this  Appendix address  
regional selling, source characteristics. site hydrogeology. 
and surface water characterization. 

Volumes I through IV of this  report  addresses the  regulatory 
requirements  of a post-closure care  permit application. In 
particular. Section E of the  report  covers groundwater moni- 
toring and proleclion. Other volumes. V through XXIII .  a r e  
closure plans for lhe  individual uni ts  of the  application. 

This document  describes t h e  monitoring programs a t  the  
solar ponds, t h e  west spray field, and t h e  landfill. The 
na ture  and extent  of contamination is described for the  unit: 
and t h e  known characterization of t h e  geology and hydrology 
a r e  summarized. Groundwater chemistry da ta  a r e  provided. 
This document  describes t h e  monitoring programs a t  the  
solar ponds, t h e  west spray field, and t h e  landfill. The 
na ture  and extent  of contamination is described for the  unit: 
and t h e  known characterization of t h e  geology and hydrology 
a r e  summarized. Groundwater chemistry da ta  a r e  provided. 

OU4 Pertinence 

This report is specific to the  
solar ponds. Much of the  
information was incorporaled 
into the  OU4 RFI/RI Work Plan, 
bu t  some information was 
summarized. This report is an 
excellent reference and 
contains  a lot of data  t h a t  
could be evaluated in the  
RFI/RI Phase I report .  Dala 
include soil and groundwater 
analyses, packer tesl resulls. 
water level informalion. and 
pond contents  analyses. 
Packer tes t  results from the  
1986 wells a r e  the  same a s  
lhose presented in the  1986 
Part  B Permit Application. 
Volumes I through IV address  
all of lhe  units of the  applica- 
tion including the  solar ponds. 
Section E contains  similar 
information a s  the  1988 Clo- 
sure  Plan's Hydrogeological 
Characterization Report. 

The sections on the  solar 
ponds is of significance lo  
OU4. 

The sections on the  solar 
ponds is of significance lo 
OU4. 

Comments 

The organization of this  docu- 
ment is confusing: Appendix 6 
I S  the  Hydrogeologic Char- 
acterization Reporl for lhe  
Closure Plan; Appendix 6 
contains five appendices, Ap- 
pendix A through E.  

A concise definition of the  
uppermost aquifer for the 
solar ponds IS presenled in 
Section E It IS the  official 
regulatory definition proposed 
for the site 

Appendix 6 of Appendix 1-2 of 
this  Post-Closure Care Perinil 
Application is lhe same 
Hydrogeologic Characlerizalion 
Report a s  in the 1988 Closure 
Plan. 
The da ta  presented in this  
document a r e  011 RFEUS. 

The data  presented i n  th is  
document a r e  on  RFEUS. 

Y 

- 
Y 

Y 
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- 
Year 

1991 
- Title Correspondence Summary OU4 Pertinence Co mnien ts 

Groundwater Protec- 
tion and.Moniloring 
Program Plan 

BY: EC&C Rocky Flats & 
AS1 

This document was prepared in response lo  a DOE order. It 
addresses the groundwater protection program and lhe 
groundwater management plans. In particular, il 
summarizes the regulatory slalus of the site with respect l o  
groundwater issues. 

Because the solar ponds a re  
under a groundwater assess- 
men1 program. several 
seclions of the report 
specifically address the solar 
ponds. This report is 
particularly useful in briefly 
describing the different 
regulalions and regulatory 
drivers. 

This documenl was updated in 
1993 and is currently being 
reviewed by DOE. Prior to the 
November 1991 version, many 
revisions were submitted for 
review and contain different 
levels of detail. 

TO: DOE 
DATE: November 27. 1991 

1991 Solar Ponds Intercep- 
tor Trench System 
Groundwater Manage- 
ment Study 

BY: AS1 & Doly & 
Associales 
TO: EG&G Rocky Flats 
DATE: January 15. 1991 

This reporl assessed possible management alternatives for 
the water collected from the ITS. The study included a 
review of analytical data of the groundwater to  be managed 
and a computation of lhe quanlity of water collected. The 
quantitative study assessed discrete portions of the system. 

Water quantity values 
presented i n  this report were 
developed during the 
development of this reporl 
and are useful in assessing tht- 
ITS efficiency. 

This document was Task 1 of 
the 30-task Zero-Offsite H'a- 
ler-  Disch a rg e Study . 

Y 

- 
1992 Phase I RFI/RI Work 

Plan, Rocky Flats 
Plant. Solar Evapora- 
lion Ponds 

BY: DOE (EG&C e( IT) 
TO: CDH & EPA 
DATE: January 1992 

Historical Release 
Reporl . 

BY: DOE, EG&G Rocky 
Flats. Doty & Associates, 
81 IT 
To: CDH & EPA 
DATE: June 1991 

This reporl describes all releases to lhe environment a t  the 
RFP. It includes descriptions of the events, contaminants 
released. responses. and other pertinent details to all IHSSs 
as well a s  newly idenlilied areas of concern. 

The solar ponds are IHSS 101 
which is described in the re- 
port. 

1992 

1992 

- 

The HHH was an IAG-driven 
document which was accepled 
by the agencies. IHSS 101 had 
its boundaries redefined in thc 
HRR.  The acceptance by the 
agencies implied an accep- 
tance of the new boundaries. 

BY: EG&G Rocky Flats 
TO: Unknown checl IY 
F'bB 
DATE: July 13, 1992 

This report details the activities of a brief investigation ad- 
dressing whether the 207B Solar Ponds were currently 
leaking into the uppermost aquifer. This was done by 
sampling wells in lhe solar ponds vicinity for a dye that was 
present in the 2078 ponds. The wells that  were sampled 
collected water in both the alluvium and the silty claystones 
of the Arapahoe. Based on this study, no leakage was 
occurring from the ponds. 

Preliminary 
Investigation on 
Potential Leakage 
from the 207B Solar 
Evaporation Ponds 

1. This column indicates whether the document had been submitted to the agencies or whether the agencies may liave the document 
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SOLAR POND HISTORY TIMELINE 

a 

October 1953 - Construction of the first clay-lined evaporation pond, 
Pond 2, was complete (RYAN, E.S., Dow CHEMICAL COMPANY 1953, 
"PROGRESS REPORT - WASTE DISPOSAL UNIT - OCTOBER 1953." INTERNAL 
LEITER TO J.G. EPP, DOw CHEMICAL COMPANY, NOVEMBER 6). 

December 1953 - Waste was first sent to Pond 2 (RYAN, E.S., Dow CHEMICAL 
COMPANY. 1953, "PROGRESS REPORT - WASTE DISPOSAL UNIT - DECEMBER 
1953," INTERNAL LETTER TO J.G. EPP. DOW CHEMICAL COMPANY, JANUARY 7). 

F c  Pond 2 

June 1954 - Leakage from solar pond was first noted based on the existence of a nitrate-contaminated 
spring on the hillside to the north of the solar pond (RYAN, E.S, Dow CHEMICAL COMPANY 1954, 

CHEMICAL COMPANY, JULY 8). 
"PROGRESS REPORT - WASTE DISPOSAL UNIT - JUNE 1954," INTERNAL LETTER TO H.C. ANDERSON, DOW 

November 1954 - A series of tests was initiated to determine whether disposing of contaminated 
coolant into solar pond would be practical (RYAN, E.S., Dow CHEMICAL COMPANY, 1954, "PROGRESS 
REPORT FOR THE MONTH OF NOVEMBER 1954 - WASTE DISPOSAL CO-ORDINATION GROUP," INTERNAL LETTER TO 
L.C. FARRELL, DOW CHEMICAL COMPANY, DECEMBER 2). 

January 1955 - The coolant evaporation study was temporarily discontinued due to increased 
operation of the coolant still in Building 444 (RYAN, E.S. ,  Dow CHEMICAL COMPANY, 1955, "HISTORY 

L.C. FARRELL, Dow CHEMICAL COMPANY, FEBRUARY 2). 
REPORT FOR THE MONTH OF JANUARY 1955 - WASTE DISPOSAL CO-ORDINATION GROUP," INTERNAL LETTER TO 

February 1955 - The spring to the north of the solar pond was sampled twice a week; analyses 
indicated an increasing nitrate concentration (RYAN, E.S., Dow CHEMICAL COMPANY, 1955, "HISTORY 

L.C. FARRELL, Dow CHEMICAL COMPANY, MARCH 2). 
REPORT FOR THE MONTH OF FEBRUARY 1955 - WASTE DISPOSAL CO-ORDINATION GROUP," INTERNAL LETTER TO 

April 1955 - Planning began for the replacement of Pond No. 2 (the original evaporation pond) with 
two new water tight ponds, each with a capacity of 500,000 gallons (RYAN, E.S., DOW CHEMICAL 
COMPANY, 1955. "HISTORY REPORT FOR THE MONTH OF APRIL 1955 - WASTE DISPOSALCO-ORDINATION GROUP," 
INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL COMPANY, MAY 2). 

May 1955 - RFP personnel become aware that Great Western Reservoir (field trip to Great Western 
Reservoir on May 4, 1955) was to be used as a drinking water supply; there was concern 
regarding movement of nitrates offsite from the Solar Pond area. It was decided to build a 
"water-tight'' solar pond (RYAN, E.S., Dow CHEMICAL COMPANY, 1955, "HISTORY REPORT FOR THE MONTH 

COMPANY, JUNE 1). 
OF MAY 1955 - WASTE DISPOSAL CO-ORDINATION GROUP," INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL 

June 1955 - Pond No. 2 required repairs due to liquid appearing south and east of the pond; clay fill 
was used to prevent seepage (RYAN, E.S., Dow CHEMICAL COMPANY, 1955, "HISTORY REPORT FOR THE 

CHEMICAL COMPANY, JULY 1). 
MONTH OF JUNE 1955 - WASTE DISPOSAL CO-ORDINATION GROUP," INTERNAL LETTER TO L.C. FARRELL, DOW 

July 1955 - Construction of Broomfield Heights homes began. This activity made the construction 
of a water tight pond more of a priority than it was previously (RYAN, E.S., Dow CHEMICAL 
COMPANY, 1955, "HISTORY REPORT FOR THE MONTH OF JULY 1955 - WASTE DISPOSAL CO-ORDINATION GROUP," 
INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL COMPANY, AUGUST 1). 

A.11 .B- 1 Pan u. pharc I RFuRl 
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Draft 
Solar Pond History Timeline 
Page 1I.B-2 Revision Date: September 25, 1992 

August 1955 - Inspection of Pond 2 revealed another leak on the east side of the pond, and that the 
pond was too full and would soon overflow. It was suggested that, since the 2 proposed 
water tight ponds were not under construction yet, excavation be made for the construction , 

of a 1-acre clay-lined pond adjacent to the existing evaporation pond (RYAN, E.s., DOW CHEMICAL 
COMPANY, 1955, "HISTORY REPORT FOR THE MONTH OF AUGUST 1955 - WASTE DISPOSAL CO-ORDINATION 
GROUP," INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL COMPANY, SEPTEMBER 1) 

September 1955 - A second pond was constructed catty-corner (to the 
southeast) to Pond 2, due to the lack of capacity in Pond 2. This 
new pond was designated Pond 2-Auxiliary, and was of earthen 
construction with no liner whatsoever. Waste only flowed into the 
pond from a common corner over a weir. Leaks were observed 
along the east side of the new pond during this same month (RYAN, 
E.S.,  DOW CHEMICAL COMPANY, 1955, "HISTORY REPORT FOR THE MONTH OF 
SEPTEMBER 1955 - WASTE DISPOSAL CO-ORDINATION GROUP," INTERNAL LE-ITER 
TO L.C. FARRELL, DOW CHEMICAL COMPANY, OCTOBER 4). 

October 1955 - As a result of a lower liquid level in Pond No. 2, the leaks along the east side of the 
auxiliary pond subsided (RYAN, E.S., Dow CHEMICAL COMPANY, 1955, "HISTORY REPORT FOR THE MONTH 
OF OCTOBER 1955 - WASTE DISPOSAL CO-ORDINATION GROUP," INTERNAL LETI-ER TO L.C. FARRELL, DOW 
CHEMICAL COMPANY, NOVEMBER 3). 

December 1955 - Due to wind, water from Pond 2 was blown to the east. A request for soil and 
vegetation sampling was made from Waste Disposal to Industrial Hygiene (RYAN. E.S., Dow 
CHEMICAL COMPANY, 1956, "HISTORY REPORT FOR THE MONTH OF DECEMBER 1955 - WASTE DISPOSAL CO- 
ORDINATION GROUP," INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL COMPANY, JANUARY 4). 

January 1956 - Excavation of the first synthetically lined pond (originally designated Pond 2A, later 
re-designated Pond 207A) began (RYAN, E.S., Dow CHEMICAL COMPANY, 1956, "HISTORY REPORT FOR 
THE MONTH OF JANUARY 1956 - WASTE DISPOSAL CO-ORDINATION GROUP," INTERNAL LETTER TO L.C. FARRELL, 
DOW CHEMICAL COMPANY, FEBRUARY 2). 

April 1956 - The subgrade for the water tight pond was completed. Placement of the 3 foot by 14 
foot asphalt-impregnated felt planking for the lining began (RYAN, E.S., DOW CHEMICAL COMPANY, 
1956, "HISTORY REPORT FOR THE MONTH OF APRIL 1956 - WASTE DISPOSAL CO-ORDINATION GROUP," INTERNAL 
LETTER TO L.C. F A ~ L L ,  DOW CHEMICAL COMPANY, MAY 1). 

May 1956 - Placement of the asphalt lining was completed, and the process of sealing the lining 
began. A request for the necessary piping changes were made. The changes would allow 
for direct transfer of certain wastes from Buildings 444 and 881 to the newest evaporation 
pond. Leaks appeared in the east dike of the original Pond 2 and in the north dike of the 
auxiliary pond. Clay fill was used to prevent the seepage. It was requested that the auxiliary 
pond be lined (RYAN, E.S., Dow CHEMICAL COMPANY, 1956, "HISTORY REPORT FOR THE MONTH OF MAY 

COMPANY, JUNE 5 ) .  
1956 - WASTE DISPOSAL CO-ORDINATION GROUP," INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL 

June 1956 - Construction and lining of the "Facility 207 Asphalt Lined Evaporation Pond" was 
completed. One discharge line had been installed, and another was in the process of being 
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installed. Inspection of the pond revealed that the felt was 
separated from the asphalt on several sheets. Corrective action 
was to be taken. It was recommended 'that test wells be 
installed around the new pond for analysis of groundwater. The 
number of seepage leaks from Pond 2 had decreased. It was 
stated that the auxiliary pond needed clay lining (RYAN, E.S., Dow 
CHEMICAL COMPANY, 1956, "HISTORY REPORT FOR THE MONTH OF JUNE 1956 
- WASTE DISPOSAL CO-ORDINATION GROUP." INTERNAL LE-ITER TO L.C. 
FARRELL, Dow CHEMICAL COMPANY, JUNE 29). 

July 1956 - The faulty asphalt sheets were repaired (RYAN, EX, DOW CHEMICAL COMPANY, 1956, "HISTORY 
REPORT FOR THE MONTH OF JULY 1956 - WASTE DISPOSAL CO-ORDINATION GROUP," INTERNAL LETTER TO L.C. 
FARRELL, DOW CHEMICAL COMPANY. AUGUST 3). 

August 1956 - Pond 207A was placed in limited use (RYAN, E.S., Dow CHEMICAL COMPANY, 1956, "HISTORY 

L.C. FARRELL, DOW CHEMICAL COMPANY, SEPTEMBER 5 ) .  Ponds 2 and 2-Auxiliary were taken out of 
service and being allowed to dry (OWEN, J.B., Dow CHEMICAL COMPANY, 1974, "HISTORY OF 207 SOLAR 

REPORT FOR THE MONTH OF AUGUST 1956 - WASTE DISPOSAL CO-ORDINATION GROUP," INTERNAL LETTER TO 

EVAPORATION PONDS A N D  NITRATE IN WALNUT CREEK," LEITER TO E.W. BEAN, WAO, USAEC, APRIL 10). 

September 1956 - Dow's approval of the stainless steel pipeline allowed for direct release of liquids 
to the new pond. Pond 2-Auxiliary was being allowed to dry, and would be clay lined when 
it was dry (RYAN, E.S., Dow CHEMICAL COMPANY, 1956, "HISTORY REPORT FOR THE MONTH OF SEPTEMBER 

COMPANY, OCTOBER 2). 
1956 - WASTE DISPOSAL CO-ORDINATION GROUP," INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL 

October 1956 - Stainless steel extension tubes were attached to the end of the discharge pipes on the 
new pond, resulting in releases of liquid from 18 inches above the pond floor. 
Approximately 2/3 of the pond floor was covered with liquid at this time (RYAN, E.S., DOW 
CHEMICAL COMPANY, 1956, "HISTORY REPORT FOR OCTOBER 1956 - WASTE DISPOSAL CO-ORDINATION GROUP," 
INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL COMPANY, NOVEMBER 5 ) .  

January 1957 - Lining of Pond 2-Auxiliary with clay began. Samples of the nitrate spring were still 
being taken (RYAN, E.S., Dow CHEMICAL COMPANY, 1957, "HISTORY REPORT FOR THE MONTH OF JANUARY 

COMPANY, FEBRUARY 4). The "unused pond near 77 Building" was filled for abandonment, due 
to construction of the asphalt pond (SMITH, R.D., Dow CHEMICALCOMPANY, 1957, "MONTHLY PROGRESS 

FEBRUARY 5 ) .  

1957 - WASTE DISPOSAL CO-ORDINATION GROUP," INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL 

REPORT - SITE SURVEY - JANUARY 1957," INTERNAL LEITER TO E.A. PUTZIER, DOW CHEMICAL COMPANY, 

February 1957 - Lining of the auxiliary pond was completed. Clay was placed on the inner face of 
the east dike of Pond 2, which was dry, to prevent leakage which had developed while the 
pond was in use (RYAN, E.S., Dow CHEMICAL COMPANY, 1957, "HISTORY REPORT FOR THE MONTH OF 

CHEMICAL COMPANY, MARCH 4). 
FEBRUARY 1957 - WASTE DISPOSAL CO-ORDINATION GROUP," INTERNAL LETTER TO L.C. FARRELL, DOW 

March 1957 - Lining of the inner face of the sides of Pond 2 was complete. A wooden spillway was 
installed below the three discharge pipes, and the pond was returned to service (RYAN, E.s., 
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DOW CHEMICAL COMPANY, 1957, "HISTORY REPORT FOR THE MONTH OF MARCH 1957 - WASTE DISPOSAL CO- 
ORDINATION GROUP," I N T E R N A L  LETTER TO L.C. FARRELL, DOW CHEMICAL COMPANY, APRIL 5 ) .  

April 1957 - Releases of wastes from Buildings 883 and 774, which were above drinking water 
tolerance levels, were made to Pond 2A. Six hundred gallons of salt bath solution were also 
(?) released to Pond 2A (or was the waste the bath solution?). Activity build-up in the pond 
was being investigated (RYAN, E.S. ,  Dow CHEMICAL COMPANY, 1957, "HISTORY REPORT FOR THE MONTH 

COMPANY, MAY 3). 
OF APRIL 1957 - WASTE DISPOSALCO-ORDINATION GROUP," INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL 

June 1957 - The study of the activity build-up in Pond 2A was ongoing. The study was a result of 
a request from Building 881 for higher release levels (RYAN, E.S. ,  Dow CHEMICAL COMPANY, 1957, 
"HISTORY REPORT FOR THE MONTH OF JUNE 1957 - WASTE DISPOSAL CO-ORDINATION GROUP," INTERNAL L E ~ R  
TO L.C. FARRELL, DOW CHEMICAL COMPANY, JULY 5 ) .  

July 1957 - Seven drums of contaminated wash water from decontamination of production personnel 
was disposed of in Pond 2A. An investigation of possible auxiliary evaporation for Pond 2A 
was initiated. The study involved determining an appropriate evaporation booster, such as 
a tower or spray, to extend the life of the pond (RYAN, E.S., Dow CHEMICAL COMPANY, 1957, 
"HISTORY REPORT - JULY 1957 - WASTE DISPOSAL CO-ORDINATION GROUP," INTERNAL LETI-ER TO L.C. FARRELL. 
DOW CHEMICAL COMPANY. AUGUST 5 ) .  

October 1957 - An 8-foot chain link fence was constructed around Ponds 2 and 2A. Studies of the 
use of clay to reduce activity in the Pond 2A were initiated (RYAN, E.S.,  Dow CHEMICALCOMPANY, 

FARRELL, Dow CHEMICAL COMPANY, NOVEMBER 5 ) .  
1957, "HISTORY REPORT - OCTOBER 1957 - WASTE DISPOSALCO-ORDINATION GROUP," INTERNAL LETTER TO L.C. 

September 1958 - Aluminum paint was applied to the exposed surface of Pond 2A to increase 
evaporation (RYAN, E.s., DOW CHEMICAL COMPANY, 1958, "HISTORY REPORT - WASTE DISPOSAL co- 

OCTOBER 8). 
ORDINATION GROUP - SEPTEMBER 1958," INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL COMPANY, 

October 1958 - A request for authorization for construction of another asphalt-lined pond was 
submitted. The second pond was needed in case Pond 2A ruptured and leaked, and for 
additional evaporative surface area (RYAN, E.s. ,  DOW CHEMICAL COMPANY, 1958, "HISTORY REPORT - 
WASTE DISPOSAL CO-ORDINATION GROUP - OCTOBER, 1958," INTERNAL LETTER TO L.C. FARRELL. DOW 
CHEMICAL COMPANY, NOVEMBER 6) .  

April 959 - A third earthen pond was constructed to prevent 
overflowing of Pond 2A. Plans for a method to mix Pond 2 
liquid with Pond 2A liquid to enable transfer to Building 995 
were being made as another attempt to lower the liquid level 
in Pond 2A (RYAN, E.S.,  DOw CHEMICAL COMPANY, 1959, "HISTORY 
REPORT - WASTE DISPOSAL CO-ORDINATION GROUP - APRIL 1959," 
INTERNAL LETI-ER TO L.C. FARRELL, DOW CHEMICAL COMPANY, MAY 12). 
The new pond was located just east of Pond 2, west of Pond 
207A, and north of 2-Auxiliary. This new pond is believed to 
have been designated Pond 2D, with 2-Auxiliary being designated 2C. 

I 
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May 1959 - Plans for the use of Pond 2 as an oxidation unit using liquids from Pond 2A were being 
made (RYAN, E.S., Dow CHEMICAL COMPANY, 1959. "HISTORY REPORT - WASTE DISPOSAL CO-ORDINATION 
GROUP - MAY 1959," INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL COMPANY, J U N E  8). 

June 1959 - Monitoring of the "dumping of alcohol wash from Building 77 into the nitrate pond east 
of Building 77" was conducted. Following the release, the area above the water line where 
the wash had been dumped had greater than 100,000 cpm (HILL, J.E., Dow CHEMICAL COMPANY, 

CHEMICAL COMPANY, JULY 6). Various analyses were taken of the pond area, results of which 
were as follows: 1,040 dpm/l water sample at the nitrate pond; 2 d p d l  water sample at the 
spring on the north slope of the nitrate pond; and 2.7 x 106 d p d k g  100 feet east of the 
nitrate pond (normal soil background was reported to be 2 x 104. to 5 x 104 d p d k g )  
(HAMMOND, S.E., Dow CHEMICAL COMPANY, 1959, "MONTHLY PROGRESS REPORT - SITE SURVEY - JUNE 1959," 
INTERNAL LETTER TO T.S. CHAPMAN, Dow CHEMICAL COMPANY, JULY 6). 

1959, "MONTHLY PROGRESS REPORT - SITE SURVEY - JUNE 1959; INTERNAL LETTER TO E.A. PUTZIER, DOw 

July 1959 - The flow pattern of Pond 2 was modified to allow for maximum detention prior to 
release of the wastes to the sanitary system. The use of Pond 2 as an oxidation pond using 
liquid from Pond 2A was initiated (RYAN, E.S., Dow CHEMICAL COMPANY, 1959, "HISTORY REPORT - 

COMPANY, AUGUST lo). Monitoring of the sides of the nitrate pond indicated direct readings of 
greater than 100,000 cpm and smears up to 300,000 dpm (HILL, J.E., Dow CHEMICAL COMPANY, 

, 
WASTE DISPOSAL CO-ORDINATION GROUP - JULY 1959," INTERNAL LEITER TO L.C. FARRELL, DOW CHEMICAL 

1959, "MONTHLY PROGRESS REPORT - 'SITE SURVEY - JULY 1959," INTERNAL LETTER TO E.A. PUTZIER, Dow 
CHEMICAL COMPANY, AUGUST 3). 

August 1959 - The dikes on the east sides of Ponds 2C and 2D were raised to provide additional 
storage volume. Liquids were transferred to Pond 2 instead of Pond 2A whenever possible 
-in an effort to lower the volume of Pond 2A. Water from Pond 2D was pumped to the 
sanitary system for a period of 7 hours to determine the affect of the liquid on the system. 
Results were favorable. Another test, with a pumping period of three days, was also 
conducted (RYAN, E.S., Dow CHEMICAL COMPANY, 1959, "HISTORY REPORT - WASTE DISPOSAL Co- 

SEPTEMBER 9). 
ORDINATION GROUP - AUGUST 1959," INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL COMPANY, 

September 1959 - The results of the second aforementioned test indicated that the process was 
unfavorable. Investigation into nitrate reduction methods was conducted using sulfur dioxide 
gas and air, with unsuccessful results. A study of nitrate reduction using aluminum was 
initiated (RYAN, E.S., Dow CHEMICAL COMPANY, 1959, "HISTORY REPORT - WASTE DISPOSAL CO-ORDINATION 
GROUP - SEPTEMBER 1959," INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL COMPANY, OCTOBER 7). 

October 1959 - It was recommended that the dikes of the ponds be built up for the winter. Bids for 
construction of the second asphalt-lined pond were sent to ALO for final selection and 
approval. It was stated that, when the new pond was built, the level of the existing asphalt- 
lined pond would be lowered to make repairs to planking and sun-checked surface (RYAN, E.s.. 

INTERNAL LETTER TO L.C. FARRELL, Dow CHEMICAL COMPANY, NOVEMBER 5) .  
DOW CHEMICAL COMPANY, 1959, "HISTORY REPORT - WASTE DISPOSALCO-ORDINATION GROUP - OCTOBER 1959," 

November 1959 - Construction of the second lined solar pond began. Wind caused considerable 
spray of pond water, hindering construction activities (RYAN, E.S., Dow CHEMICAL COMPANY, 1959, 
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FARRELL, DOW CHEMICAL COMPANY, DECEMBER IO). This pond was to consist of three separate cells, 
and was also constructed of asphalt planking. The designation for this pond was Pond 2B- 
North, Center, and South, later changed to Pond 207B-North, Center, and South. Direct 
readings of the bank of Pond 2A indicated between 250 and 100,000 cpm. High winds 
spread salt onto equipment parked east of the pond, but their was no indication of 
contamination (HILL. J.E., DOW CHEMICAL COMPANY, 1959, "MONTHLY PROGRESS REPORT - SITE SURVEY - 
NOVEMBER, 1959," INTERNAL LETTER TO E.A. PUTZIER; Dow CHEMICAL COMPANY, DECEMBER 3). Samples 
of the spring on the north slope of the nitrate pond indicated 14 d p d l  (HAMMOND, s.E., DOW 

"HISTORY REPORT - WASTE DISPOSAL CO-ORDINATION GROUP - NOVEMBER 1959," INTERNAL LETTER TO L.C. 

CHEMICAL COMPANY, 1959, "SITE SURVEY MONTHLY REPORT - NOVEMBER 1959," INTERNAL LETTER TO T.S. 
CHAPMAN, DOW CHEMICAL COMPANY, DECEMBER.9). 

December 1959 - Seepage noted at the west end of the 207B 
pond excavation and a "covered drainage ditch" was 

ponds. Samples of the seepage were analyzed daily. 

section of the excavation, and a sterilant was applied. 

constructed to drain the water to the hillside north of the 

The sand and gravel bed was packed in the southern 

The sterilant was then covered with asphalt planking 

4 
p - Pond Z D  Drnlaagc T i l e  ~ ? q ~  

Pond Z-Auxilirry 
P o n d  2 A  

March 1960 - Connecting pipes between the sections of the new asphalt-lined pond, as well as 
controlling valves, were installed. Cuts in the dike for the connecting pipes were backfilled. 
Construction of the pump station began. Connecting pipes and control valves from the 
existing pipes to Pond 2A were installed, completing the pipeline from the new valve pit to 
the inlet of the new pond. High activity in the effluent, as determined through composite 
samples from the drainage tile, was attributed to liquids being carried from Pond 2A by high 
winds (RYAN, E.S., Dow CHEMICAL COMPANY, 1960, "HISTORY REPORT - WASTE DISPOSAL CO-ORDINATION 
GROUP - MARCH 1960," INTERNAL LE-ITER TO L.C. FARRELL, DOW CHEMICAL COMPANY, APRIL 11). 

April 1960 - Construction activities on the pumping station for the new asphalt-lined pond continued. 
Placement of planking, as well as mastic application, was completed on the south section. 
Planking had also been placed in the center and north section, and mastic application had 
begun. High winds again affected activity levels in the effluent (RYAN, E.S., Dow CHEMICAL 

TO L.C. FARRELL, Dow CHEMICAL COMPANY, MAY 6). 
COMPANY, 1960, "HISTORY REPORT - WASTE DISPOSAL CO-ORDINATION GROUP - APRIL 1960," INTERNAL LITER 

May 1960 - Waste was released into the newly completed cells, 207B-Center and South (RYAN, E.S., 

INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL COMPANY, JUNE 7). Water samples indicated 2.7 
DOW CHEMICAL COMPANY, 1960, "HISTORY REPORT - WASTE DISPOSAL CO-ORDINATION GROUP - MAY 1960," 
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dpm/l at the spring north of the nitrate pond (HAMMOND, S.E.,  Dow CHEhiicAL COMPANY, 1960. 

COMPANY, JUNE IO). 
"MONTHLY PROGRESS REPORT - SITE SURVEY - MAY 1960," I N T E R N A L  LETTER TO T.S. CHAPMAN. DOW CHEMICAL 

June 1960 - The 207B Solar Ponds, referred to as Pond 2B, 
were fully completed. Transfer of water from Pond 
2A was halted when leaks were discovered in the south 
and center sections. In order to return the liquid to 
Pond 2A, it first had to be transferred to the north 
section, resulting in extensive damage to the north 
section of the new pond. The problems were caused 

1 
Y 

Poad ZD D r i r n a g e  T i l e  ~ : q @  Pond 2 8  

0 Pond ? - A u x ~ i i a r y  
Pond 2 A  

July 1960 - All wastes had been transferred from Pond 2B to Pond 2A. The planking of Pond 2B 
was cut in some areas in order to relieve the pressure from the gas underneath the planking. 
A stainless steel flashing was constructed and welded around the connecting pipe between the 
south and middle sections of the pond (RYAN, E.S., Dow CHEMICALCOMPANY, 1960, "HISTORY REPORT - 

COMPANY, AUGUST 17). Water samples indicated 4.4 d p d l  in the spring north of the nitrate 
pond (HAMMOND, S.E., Dow CHEMICAL COMPANY, 1960, "MONTHLY PROGRESS REPORT - SITE SURVEY - JULY 

WASTE DISPOSAL CO-ORDINATION GROUP - JULY 1960," INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL 

1960," INTERNAL LETTER TO T.S. CHAPMAN, DOW CHEMICAL COMPANY, AUGUST 9). 

September 1960 - Monitoring of the "three east nitrate ponds" indicated maximum readings of 2,000 
cpm direct and 200 dpm removable (HILL, J.E., Dow CHEMICAL COMPANY, 1960, "MONTHLY PROGRESS 

OCTOBER 5 ) .  
REPORT - SITE SURVEY - SEPTEMBER 1960," INTERNAL LETTER TO E.A. PUTZIER, DOW CHEMICAL COMPANY, 

October 1960 - Bids received for relining of the 207B ponds were too high. A request for re-bids 
for lining only the south section was made, and one was accepted (RYAN, E.S., Dow CHEMICAL 
COMPANY, 1960, "HISTORY REPORT - WASTE DISPOSAL CO-ORDINATION GROUP - OCTOBER 1960," INTERNAL 
LETTER TO L.C. FARRELL, DOW CHEMICAL COMPANY, NOVEMBER 11). 

November 1960 - The south section of Pond 207B was relined, using asphalt concrete, and seal- 
coated. The first six groundwater wells were also installed in the immediate vicinity of 207B 
Solar ponds (RYAN, E.S., DOW CHEMICAL COMPANY, 1960, "HISTORY REPORT - WASTE DISPOSAL CO- 
ORDINATION GROUP - NOVEMBER 1960," INTERNAL LETER TO L.C. FARRELL, DOW CHEMICAL COMPANY, 
DECEMBER 16). 

A. 11. B-7 



Draft 
Solar Pond History Timeline 
Page 1I.B-8 

December 1960 - Pond 207B was again placed into service, but 
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was to be used only for treated alkaline wastes from '/ 
0 

0 Building 774 (RYAN, E.S., Dow CHEMICAL COMPANY, 1961, Pond 19 Dralnaae TIICS 

"HISTORY REPORT - WhSTE DISPOSAL CO-ORDINATION GROUP - 
DECEMBER 1960," INTERNAL LETTER TO J.G. Epp, DOw CHEMICAL 
COMPANY, JANUARY 26). Pond I-Auiiliary 0 

P0.4 ?* 

0 

January 1961 - The six monitoring wells were sampled for the first 
time (RYAN, E.s., DOW CHEMICAL COMPANY, 1961, "HISTORY REPORT 

COMPANY, FEBRUARY 15). 

0 

- WASTE DISPOSAL CO-ORDINATION GROUP - JANUARY 1961," INTERNAL LETTER TO J.G. EPP, DOW CHEMICAL 

April 1961 - Preparation for the repair of 207B-Center and North began. The center section was 
drained, and dirt and gravel were removed. The north section was pumped out (RYAN, E.s., 

INTERNAL LETTER TO J.G. EPP, Dow CHEMICAL COMPANY, MAY 19). Work activities at this time 
included the construction of a drainage tile immediately east of the ponds to intercept any 
leakage flowing to the east. Underdrains in the ponds themselves were not constructed. The 
asphalt concrete was placed over the asphalt planking except in 207B-North, where 
difficulties were encountered and the planking was removed. Concern was centered on 
207A, which was believed to be leaking. 

DOW CHEMICAL COMPANY, 1961, "HISTORY REPORT - WASTE DISPOSAL CO-ORDINATION GROUP - APRIL 1961," 

June 1961 - Cleaning and draining of 207B-Center and North in preparation for repair was completed 
(RYAN, E.S., DOW CHEMICAL COMPANY, 1961, "HISTORY REPORT - WASTE DISPOSAL CO-ORDINATION GROUP - 
JUNE 1961," INTERNAL LETTER TO J.G. EPP, Dow CHEMICAL COMPANY, JULY 11). 

July 1961 - Repair on the north and center sections of Pond 207B began. Because of difficulty in 
laying the asphalt concrete over the asphalt planking, the planking was removed in the north 
section. A rupture occurred in the asphalt concrete in the south section of the pond, near the 
outlet from Building 774. Pumping was transferred to Pond 2A so that repairs could be 
made (RYAN, E.S., Dow CHEMICAL COMPANY, 1961, "HISTORY REPORT - WASTE DISPOSAL CO-ORDINATION 
GROUP - JULY 1961," INTERNAL L ~ R  TO J.G. EPP, DOW CHEMICAL COMPANY, AUGUST 18). 

August 1961 - Ponds 207B-Center and North were returned to service. The contents of the south 
section were transferred to the center section, and were mixed with sodium silicate as they 
passed through the transfer pipe. The three sections were then equalized, and spill boxes 
were installed at the ends of the discharge pipes. The north section was then closed off for 
use in spray evaporation studies (RYAN, E.S., Dow CHEMICAL COMPANY, 1961, "HISTORY REPORT - 

COMPANY, SEPTEMBER 26). 
WASTE DISPOSAL CO-ORDINATION GROUP - AUGUST 1961," INTERNAL LETTER TO J.G. EPP, DOW CHEMICAL 

October 1961 - Prior to spraying operations at the nitrate pond, background surface readings and soil 
samples were taken. Air samples taken during spraying indicated very little airborne activity 
(HILL, J.E., DOW CHEMICAL COMPANY, 1961, "MONTHLY PROGRESS REPORT - SITE SURVEY - OCTOBER 1961," 
INTERNAL LE-ITER TO E.A. PUTZIER, DOW CHEMICAL COMPANY, NOVEMBER 6). 

February 1962 - The pipeline between the center and north section of Pond 207B was reopened to 
allow transfer. Spray evaporation had not yet been attempted, and the line would be closed 
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when the study began (RYAN, E.s., DOW CHEMICAL COMPANY, 1962. "HISTORY REPORT - PROCESS WASTE 
DISPOSAL GROUP - FEBRUARY 1962," INTERNAL LETTER TO G.E. WHITE, Dow CHEMICAL COMPANY, MARCH 20). 

March 1962 - During routine inspection of Pond 2A, several breaks in the asphalt planking were 
discovered. Liquid was transferred to Pond 2B using a large portable pump. This was the 
first transfer using the pump from Pond 2A to Pond 2B. It was also discovered at this time 
that liquid was leaking beneath the planking, seeping into the drainage tile, and being mixed 
with water in Pond 1 (RYAN, E.S., Dow CHEMICAL COMPANY, 1962, "HISTORY REPORT - PROCESS WASTE 
DISPOSAL GROUP - MARCH 1962," INTERNAL LETTER TO G.E. WHITE, DOW CHEMICAL COMPANY, APRIL 18). 
Silicate was going to be applied to the soil beneath the leak in the planking; however, as of 
May 10, 1962, this had not yet been done (RYAN, E.S., Dow CHEMICAL COMPANY, 1962, "HISTORY 

COMPANY, MAY 10). 
REPORT - PROCESS WASTE DISPOSAL GROUP - APRIL 1962," INTERNAL LETER TO G.E. WHITE, DOW CHEMICAL 

July 1962 - Water samples indicated 1.8 microcuries per liter in the spring on the northeast slope of 
the nitrate pond (RAY, E.L., Dow CHEMICAL COMPANY, 1962, "MONTHLY PROGRESS REPORT - SITE SURVEY - 
JULY 1962." INTERNAL LETTER TO C.W. PILTINGSRUD, DOW CHEMICAL COMPANY, AUGUST 9). 

September 1962 - Work on the removal of Pond 2-Auxiliary begins due to the anticipated 
construction of Building 779, some of which will be over Pond 2-Auxiliary. The floor of 
the clay-lined pond was monitored prior to the arrival of construction personnel, with results 
of up to 5,000 cpm. Waste disposal analyses of soil indicated 11,000 to 75,000 d p d k g .  
It was recommended that the soil be removed prior to construction activities (HILL, J.E., Dow 
CHEMICAL COMPANY, 1962, "MONTHLY PROGRESS REPORT - SITE SURVEY - INDUSTRIAL HYGIENE - SEPTEMBER 
1962," INTERNAL LETTER TO E.A. PUTZIER, DOW CHEMICAL COMPANY, OCTOBER 2). 

, 

October 1962 - The clay lining was removed from Pond 2-Auxiliary. Monitoring indicated low 
surface contamination WILL, J.E., DOW CHEMICAL COMPANY, 1962, "MONTHLY PROGRESS REPORT - SITE 
SURVEY - INDUSTRIAL HYGIENE - OCTOBER 1962," INTERNAL LETTER TO E.A. PUTZIER, Dow CHEMICAL 
COMPANY, NOVEMBER 5). 

November 1962 - Monitoring of the "large nitrate pond" indicated 500 to 1,OOO cpm direct on the 
exposed surfaces. Analyses of the salt indicated 1,500 to 2,000 dprdg. Rebuilding of this 
pond was pending (HILL, J.E., Dow CHEMICAL COMPANY, 1962, "MONTHLY PROGRESS REPORT - SITE SURVEY 

DECEMBER 3). 
- INDUSTRIAL HYGIENE - NOVEMBER 1962," INTERNAL LETTER TO E.A. PUTZIER, DOW CHEMICAL COMPANY, 

February 1963 - Small cracks were discovered in the asphalt concrete of Pond 2B (specific section 
not mentioned) (RYAN, E.S., Dow CHEMICAL COMPANY, 1963, "HISTORY REPORT - PROCESS WASTE DISPOSAL 
GROUP - FEBRUARY 1963," INTERNAL LETTER TO G.E. WHITE, Dow CHEMICAL COMPANY, MARCH 14). 

April 1963 - Relining work on 207A begins with the removal of salts and cleaning of exposed lining 
(RYAN, E.S., DOW CHEMICAL COMPANY, 1963, "HISTORY REPORT - PROCESS WASTE DISPOSAL GROUP - APRIL 
1963," INTERNAL LETTER TO G.E. WHITE, DOW CHEMICAL COMPANY, MAY 20). 

May 1963 - The north section of Pond 207B was pumped as low as possible, and cracks in the sides 
of the pond were sealed. Forty drums of contaminated aluminum scrap were dumped in 
Pond 2A. Laboratory studies of evaporation were conducted for development of an 
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evaporation unit for high nitrate aqueous wastes (RYAN. E.S.. Dow CHEMICAL COMPANY, 1963. 

CHEMICAL COMPANY, J U N E  17). 
"HISTORY REPORT - PROCESS WASTE DISPOSAL GROUP - MAY 1963," INTERNAL LETTER TO G.E. WHITE, DOW 

June 1963 - Transfer of Pond 2A contents to Pond 2B with an addition of caustic began. Three 
trailer loads of caustic were added to Pond 2B, and five trailer loads were added to Pond 2A 

1963," INTERNAL LETTER TO G.E. WHITE, Dow CHEMICAL COMPANY, JULY 30). 
(RYAN, E.S., DOW CHEMICAL COMPANY, 1963, "HISTORY REPORT - PROCESS WASTE DISPOSAL GROUP - JUNE 

July 1963 - The transfer of liquids from Pond 2A to Pond 2B was completed. A small heel of 
remaining acid waste was neutralized by pumping basic wastes from 207B-South to Pond 2A, 
and then from Pond 2A to the 207B-North. A test of the burning capabilities of Pond 2A 
lining was made to evaluate it as a method of disposal. The planking was not combustible 
alone, and required fuel for burning (RYAN, E.S., Dow CHEMICAL COMPANY, 1963, "HISTORY REPORT - 
PROCESS WASTE DISPOSALGROUP - JULY 1963," INTERNAL LETTER TO G.E. WHITE, DOW CHEMICAL COMPANY, 

AUGUST 19). 

August 1963 - Removal of plank lining and sand sub-grade from Pond 2A began (RYAN, E.S.,  Dow 

LETTER TO G.E. WHITE, Dow CHEMICAL COMPANY, SEPTEMBER 19). Vegetation samples taken from the 
southwest corner of the "main nitrate pond" indicated 960 d p d k g  (HAMMOND, s.E., DOW 

TO C.W. PILTINGSRUD, Dow CHEMICAL COMPANY, SEPTEMBER 9). 

CHEMICAL COMPANY, 1963. "HISTORY REPORT - PROCESS WASTE DISPOSAL GROUP - AUGUST 1963," INTERNAL 

CHEMICAL COMPANY, 1963, "MONTHLY PROGRESS REPORT - SITE SURVEY - AUGUST 1963," INTERNAL LETTER 

September 1963 - Removal of asphalt planking and excavation work for 207A re-design was 
completed (RYAN, E.S., Dow CHEMICAL COMPANY, 1963, "HISTORY REPORT - PROCESS WASTE DISPOSAL 
GROUP - SEPTEMBER 1963," INTERNAL LETTER TO G.E. WHITE, Dow CHEMICAL COMPANY, OCTOBER 16). The 
planking was disposed of in Trench T-4. The planking contained approximately 16.2 grams 
of uranium (FREIBERG, K.J., Dow CHEMICAL COMPANY, 1973, "MONTHLY STATUS REPORT - HEALTH PHYSICS 

CHEMICAL COMPANY, DECEMBER 4). Vegetation samples taken from the northeast comer of the 
nitrate ponds indicated 310 d p d k g  (HAMMOND, S.E., Dow CHEMICAL COMPANY, 1963, "MONTHLY 

COMPANY, OCTOBER 15). 

OPERATIONS, TECHNICAL AND CONSTRUCTION - NOVEMBER 1973," INTERNAL LETTER TO E.A. PUTZIER, DOW 

PROGRESS REPORT - SITE SURVEY - SEPTEMBER 1963," INTERNAL LETTER TO C.W. PILTINGSRUD, DOW CHEMICAL 

October 1963 - Relining and reforming of Pond 2A began. The pond was to be lined with two 
asphalt concrete mats (RYAN, E.S., Dow CHEMICAL COMPANY, 1963, "HISTORY REPORT - PROCESS WASTE 

14). 
DISPOSAL GROUP - OCTOBER 1963," INTERNAL LETTER TO G.E. WHITE, DOW CHEMICAL COMPANY, NOVEMBER 

November 1963 - The re-design of 207A was completed (RYAN, E.S., Dow CHEMICAL COMPANY, 1963, 
"HISTORY REPORT - PROCESS WASTE DISPOSAL GROUP - NOVEMBER 1963," INTERNAL LETTER TO G.E. WHITE, 
Dow CHEMICAL COMPANY, DECEMBER 16). 

January 1964 - The process waste lines to the asphalt ponds were relocated. This was necessary 
because of the construction of Building 779 (RYAN, E.S., Dow CHEMICAL COMPANY, 1964, "HISTORY 

COMPANY, FEBRUARY 13). 
REPORT - PROCESS WASTE DISPOSAL GROUP - JANUARY 1964," INTERNAL LEmR TO G.E. WHITE, DOW CHEMICAL 
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March 1964 - Extensions.on the Pond 2A discharge pipes were 
installed, as was a trough from the extensions to the bottom 
of the pond (RYAN, E.S., Dow CHEMICALCOMPANY. 1964. "HISTORY 
REPORT - PROCESS WASTE DISPOSAL GROUP - MARCH 1964," INTERNAL 
LETTER TO G.E. WHITE, DOW CHEMICAL COMPANY, APRIL 15). 

April 1964 - The coupling of a 1,600 gpm pump at Pond 2A was 

May 1964 - Transfer of wastes from 207B-North to 207A was made (RYAN, E.s., DOW CHEMICAL 
COMPANY, 1964, "HISTORY REPORT - PROCESS WASTE DISPOSALGROUP - MAY 1964," INTERNAL LETTER TO G.E. 
WHITE, DOW CHEMICAL COMPANY, JUNE 17). 

-I 0 

5 

0 
0 

June 1964 - Wastes were transferred from 207B-North and Center to 207A. The exposed portions 
of Pond 207B were inspected (RYAN, E.s., DOW CHEMICAL COMPANY, 1964, o x I s T o R Y  REPORT - PROCESS 
WASTE DISPOSAL GROUP - J U N E  1964," INTERNAL LETTER TO G.E. WHITE, DOW CHEMICAL COMPANY, JULY 29). 

July 1964 - Vegetation samples taken from the southwest corner of the west nitrate pond indicate 
2,800 d p d k g  (HAMMOND, S.E., Dow CHEMICAL COMPANY, 1964, "MONTHLY PROGRESS REPORT - SITE 
SURVEY - JULY 1964," INTERNAL LETTER TO C.W. PILTINGSRUD, AUGUST 5 ) .  

August 1964 - Vegetation samples taken from the northeast corner of the east nitrate pond indicate 
4,500 d p d k g  (HAMMOND, S.E., Dow CHEMICAL COMPANY, 1964, "MONTHLY PROGRESS REPORT - SITE 
SURVEY - AUGUST 1964," INTERNAL LETTER TO C.W. PILTINGSRUD, SEPTEMBER 8). 

September 1964 - A pilot plant evaporator was placed on-line. Trial runs using domestic water were 
conducted, to be followed by trial runs using Pond 2A water (RYAN, E.S., DOW CHEMICAL 

TO G.E. WHITE, DOW CHEMICAL COMPANY, OCTOBER 26). Vegetation samples indicated 180 d p d k g  
at the southwest corner of the west nitrate pond, and 1,000 d p d k g  east of the south edge of 
the nitrate ponds (HAMMOND, S.E., Dow CHEMICAL COMPANY, 1964, "MONTHLY PROGRESS REPORT - SITE 

COMPANY, 1964, "HISTORY REPORT - PROCESS WASTE DISPOSAL GROUP - SEPTEMBER 1964," INTERNAL LETTER 

SURVEY - SEPTEMBER 1964," INTERNAL LE-ITER TO C.W. PILTINGSRUD, OCTOBER 12). 

October 1964 - The sides of 207B-North and Middle were patched using cold patch mastic. Wastes 
were being pumped to Pond 2A (RYAN, E.S., Dow CHEMICAL COMPANY, 1964, "HISTORY REPORT - 

COMPANY, NOVEMBER 16). The sides of 207B-South had not yet been repaired (RYAN, E.S., DOW 
PROCESS WASTE DISPOSAL GROUP - OCTOBER 1964," INTERNAL LETTER TO G.E. WHITE, DOW CHEMICAL 

CHEMICAL COMPANY, 1964, "HISTORY REPORT - PROCESS WASTE DISPOSAL GROUP - NOVEMBER 1964," INTERNAL 
LETTER TO G.E. WHITE, DOW CHEMICAL COMPANY, DECEMBER 26). 

December 1966 - Releases of low nitrate treated wastes from Building 774 were impounded in the 
asphalt-lined evaporation ponds so that effluent from Building 995 could be used to dilute the 
nitrates (RYAN, E.%, DOW CHEMICAL COMPANY, 1967, "STATUS REPORT - WASTE DISPOSAL COORDINATION - 
DECEMBER 1966," INTERNAL LETTER TO E.A. PUTZIER, Dow CHEMICAL COMPANY, JANUARY 10). 
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November 1967 - Twenty-five thousand gallons of waste were taken from Pond 2A and disposed of 
in the evaporator. Pond 207B-North was repaired, and was expected to be in service in 
December (MAAS, M.E. ,  Dow CHEMICAL COMPANY, 1967. "PROGRESS REPORT FOR NOVEMBER," INTERNAL 
LETTER TO K.V. BEST, DOW CHEMICAL COMPANY, NOVEMBER 27). 

1968 - 1970 - Lithium scrap was disposed of on the dikes between the evaporation ponds by 
spraying it with water. 

February 1968 - A Fire Department pumper truck was used to spread 250 pounds of "Nigrosine 
12525 Acid Black 2" dye into Ponds 2A and 2B in an attempt to increase the evaporation 
rates. An extra 250 pounds were reserved for later use (MAAS, M.E. ,  Dow CHEMICAL COMPANY, 

FEBRUARY 27). 
1968, "PROGRESS REPORT FOR FEBRUARY," INTERNAL LETTER TO K.V. BEST, DOW CHEMICAL COMPANY, 

April 1968 - All wastes were transferred to Pond 207B. Pond 2A was dormant (MAAS, M . E . ,  Dow 
CHEMICAL COMPANY, 1968, "PROGRESS REPORT FOR FEBRUARY," INTERNAL LETTER TO K.V. BEST, DOW 
CHEMICAL COMPANY, FEBRUARY 27). 

October 1968 - Repairs were made to cracked side walls in 207B-Center with burlap and asphalt. 
An additional coat of asphalt was also applied to 207B-North (OWEN, J.B.. Dow CHEMICAL 

E.W. BEAN, RFAO. USAEC, APRIL IO). 
COMPANY, 1974. "HISTORY OF 207 SOLAR EVAPORATION PONDS AND NITRATE IN WALNUT CREEK," LE-ITER TO 

January 1969 - Low-level contamination and salts were blown out and to the east of the solar ponds 
by high winds (PILTINGSRUD, C.W. ,  1969, "STATUS REPORT - HEALTH PHYSICS - JANUARY 1969." FEBRUARY 
12). 

June 1969 - Leakage appeared on the ground surface at the northeast corner of Pond 2B, possibly due 
to a previous leak in the north and center sections of the pond, which was repaired in 1967(?). 
Plans were made to transfer the contents of 207B-North and Center to Pond 2A and repair 
the north and center sections (MAAS, M.E. ,  Dow CHEMICAL COMPANY, 1969, "MONTHLY PROGRESS 
REPORT - WASTE TREATMENT - JUNE," INTERNAL LETTER TO L.F. GRILL, DOW CHEMICAL COMPANY, JULY 3). 

August 1969 - Pond 207B-North was emptied. Burlap was placed in uncovered areas and a coat of 
asphalt was applied. Another coat of asphalt was to be applied to old and new burlap 
surfaces by the following month, at which time 207B-North would be returned to service and 
207B-Center would be repaired (MAAS, M.E..  Dow CHEMICAL COMPANY, 1969, "MONTHLY PROGRESS 

SEPTEMBER 4). 
REPORT - WASTE TREATMENT - AUGUST," INTERNAL LE'ITER TO L.F. GRILL, DOW CHEMICAL COMPANY, 

September 1969 - A second coat of asphalt was applied to 207B-North, completing repair. The 
contents of 207B-Center were transferred to the north section and then to Pond 2A. Burlap 
and a coat of asphalt were placed in the center section, and a second coat was to be applied 
the following month (MAAS, M.E. ,  Dow CHEMICAL COMPANY, 1969, "MONTHLY PROGRESS REPORT - WASTE 
TREATMENT - SEPTEMBER," INTERNAL LETTER TO L.F. GRILL, DOw CHEMICAL COMPANY, OCTOBER 7). 

April 1970 - Catch sumps and pumps were installed to return water from the drain tiles to the ponds. 
Sump No. 1, located at the north end of the drainage tile east of 207B, returned water to 
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207B-North. Sump No. 2, located at the north end of the drainage tile between Ponds 207A 
and 207B, returned water to 207A (OWEN, J.B., Dow CHEMICAL COMPANY, 1974, "HISTORY OF 207 

10). 
SOLAR EVAPORATION PONDS AND NITRATE IN WALNUT CREEK,'' LETTER TO E.W. BEAN, RFAO, USAEC. APRIL 

May 1970 - A soaker hose and pump were installed at the east 
berm of Pond 207A as an attempt to increase evaporation 
rates. The new installations would allow water to trickle 
over the berm. Construction of Pond 207C, a new asphalt- 
lined pond, began. The pond was to be used to store 
liquids during repair of the existing ponds (MAAS. M.E., Dow 

0 

CHEMICAL COMPANY, 1970, "MONTHLY PROGRESS REPORT - WASTE 0 

TREATMENT - MAY," INTERNAL LETTER TO L.F. GRILL, DOW CHEMICAL 
0 

COMPANY, JUNE 10). 

June 970 - Pond 207B-South was emptied for relining (MAAS, M.E., Dow CHEMICAL COMPANY, 1970, 
"BUILDING 774 - JUNE, JULY PROGRESS REPORT," AUGUST 5) .  Pond 207C was under construction west 
of Pond 207A. The "small south nitrate pond" was leaking and thought to be the cause of 
high nitrate concentrations in North Walnut Creek (FREIBERG, K.J., Dow CHEMICAL COMPANY, 1970, 
"HEALTH PHYSICS MONTHLY STATUS REPORT - OPERATIONS GROUP TECHNICAL AND CONSTRUCTION - JUNE 19'70." 
INTERNAL LE-ITER TO E.A. PUTZIER, JULY 9). 

August 1970 - A program to eliminate the use of the solar evaporation ponds was initiated and 
submitted to AEC (FREIBERG, K.J., Dow CHEMICAL COMPANY, 1970, "HEALTH PHYSICS MONTHLY STATUS 

PUTZIER, SEPTEMBER 9). 
REPORT - OPERATIONS GROUP TECHNICAL A N D  CONSTRUCTION - AUGUST 1970," INTERNAL LETTER TO E.A. 

September 1970 - All side walls of Pond 207B-South had been covered with burlap and asphalt 

WALNUT CREEK,". LETTER TO E.W. BEAN, RFAO, USAEC, APRIL 10). Paving and earthwork at Pond 
207C was completed. Groundwater was seeping into the sump, and this problem was to be 
resolved prior to sealing the area. Sludge was expected to be removed using liquid from 
existing ponds to create a slurry which could be pumped, rather than direct removal (FREIBERG, 

(OWEN, J.B., DOW CHEMICAL COMPANY, 1974, "HISTORY OF 207 SOLAR EVAPORATION PONDS AND NITRATE IN 

K.J.. Doh' CHEMICAL COMPANY, 1970, "HEALTH PHYSICS MONTHLY STATUS REPORT - OPERATIONS GROUP 
TECHNICAL AND CONSTRUCTION - S W E M B E R  1970," INTERNAL LE-ITER TO E.A. PUTZIER, DOW CHEMICAL 
COMPANY, OCTOBER 8). 

December 1970 - Pond 207C was placed in service (OWEN, J.B., Dow CHEMICAL COMPANY, 1974. "HISTORY 
OF 207 SOLAR EVAPORATION PONDS AND NITRATE I N  WALNUT CREEK," LE-ITER TO E.W. BEAN, RFAO, USAEc, 
APRIL 10). 

May 1971 - Test holes were dug and water samples were taken at the location of Trenches 1 and 2 

WALNUT CREEK," LETTER TO E.W. BEAN, RFAO, USAEC, APRIL 10). Sediment samples taken from 
207B indicated up to 10,000 d p d g  uranium and up to 140,000 d p d g  plutonium (PILTINGSRUD, 

Direct readings indicated 25,000 cpm. Work using a bulldozer to remove the silt was 
planned for the area (FREIBERG, K.J., DOW CHEMICAL COMPANY, 1971, "HEALTH PHYSICS MONTHLY STATUS 

(OWEN, J.B., DOW CHEMICAL COMPANY, 1974, "HISTORY OF 207 SOLAR EVAPORATION PONDS AND NITRATE IN 

C.W., 1971, "STATUS REPORT - HEALTH PHYSICS - MAY 1971," INTERNAL LE-ITER TO W.H. LEE, JUNE 10). 
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REPORT - OPERATIONS GROUP TECHNICAL A N D  CONSTRUCTION - MAY 
1971," INTERNAL LETTER TO E.A. PUTZIER, JUNE 9). 

August of 1971 Ponds - Soaker 207A hoses and were 207C installed (OWEN, around J.B.. Dow the perimeter CHEMICAL 

COMPANY, 1974, "HISTORY OF 207 SOLAR EVAPORATION PONDS A N D  
NITRATE IN WALNUT CREEK," LETTER TO E.W. BEAN, RFAO, 
USAEC, APRIL IO). Sludge removal operations were 

October 1971 - All side walls of Ponds 207B-North and Center were covered with Petromat liner and 
a hydraulic sealant. Catch Trenches 1 and 2 were dug (OWEN, J.B., Dow CHEMICAL COMPANY, 

RFAO, uSAEC, APRIL IO). Liquid collected in Trenches 1 and 2 went to Sumps 1 and 2, and 
then to Ponds 207B-North and 207A, respectively (ROCKWELL INTERNATIONAL, 1988, "SOLAR 
EVAPORATION PONDS CLOSURE PLAN," JULY 1). 

1974, "HISTORY OF 207 SOLAR EVAPORATION PONDS AND NITRATE IN WALNUT CREEK," LETTER TO E.". BEAN, 

0 

- .. ----a P7cqpr;;o,* 
Pond ?07A 

0 

November 1971 - Pond 207B-South was being cleaned (PUTZIER, E.A., 1971. "STATUS REPORT - HEALTH 
PHYSICS OPERATIONS - OCTOBER 1971," INTERNAL LETTER TO J.F. WILLGING, NOVEMBER 5). 

September 1972 - Trench 3 was placed in service (OWEN, J.B., Dow 

PONDS AND NITRATE IN WALNUT CREEK;" LETTER TO E.W. BEAN, 
CHEMICAL COMPANY, 1974, "HISTORY OF 207 SOLAR EVAPORATION 

RFAO, transferred uSAEC, to APRIL Pond 10). 207A Liquid (ROCKWELL collected INTERNATIONAL, in Trench 3 1988, was 
"SOLAR EVAPORATION PONDS CLOSURE PLAN." JULY 1). 

October 1972 - The side walls and bottom of Pond 207B-South 

December 1971 - Cleaning of Pond 207B-South continued (PILTINGSRUD, c.w.. 1972, "STATUS REPORT - 
HEALTH PHYSICS INPUT TO OPERATIONS - DECEMBER 1971," INTERNAL LETTER TO J.F. WILLGING, JANUARY 7). 

-. 
0 

-1- P7c(3Q3-4;:07B 
Pond 2071 

0 

May 1972 - Automatic pump controls were installed in Trenches 1 and 2 (OWEN, J.B., DOW CHEMICAL 
COMPANY, 1974, "HISTORY OF 207 SOLAR EVAPORATION PONDS AND NITRATE IN WALNUT CREEK," LETTER TO 
E.W. BEAN, RFAO, USAEC, APRIL IO). 

January 1973 - The "nitrate capture trenches located on the hillside north of the process waste 
holding ponds" were in operation. Water from the trenches was being analyzed and returned 
to the ponds. Three trenches existed at this time (MAAS, M.E. AND D.E. MICHELS. 1973, "MONTHLY 
ENVIRONMENTAL PROGRESS REPORT - REMOVAL OF NITRATE FROM SOIL," FEBRUARY?). 

April 1973 - Six to ten tons of nitrate leached from the soils north of the evaporation ponds due to 
high water flows (MAAS, M.E. A N D  D.E. MICHELS, 1973, "MONTHLY ENVIRONMENTAL PROGRESS REPORT - 
REMOVAL OF NITRATE FROM SOIL," MAY?). 
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May 1973 - The trench pumps were turned off because of overloading of the evaporation ponds due 
to rain (MAAS, M.E.  AND D.E. MICHELS, 1973, "MONTHLY ENVIRONMENTAL PROGRESS REPORT - REMOVAL O F  
NITRATE FROM SOIL," JUNE?) .  

APRIL IO). 
Trench 4,  and liquid collected in Trench 4 was transferred to 

PONDS CLOSURE PLAN," JULY 1). 

Liquid collected in Trench 5 was transferred to 

Trench 3 (ROCKWELL INTERNATIONAL, 1988, "SOLAR EVAPORATION 

September 1973 - The side walls and bottom of Pond 207B-North were relined with Petromat and 
a hydraulic sealant (OWEN, J.B.,  DOW CHEMICAL COMPANY, 1974, "HISTORY OF 207 SOLAR EVAPORATION 
PONDS AND NITRATE IN WALNUT CREEK," LETTER TO E.W. BEAN, WAO, USAEC, APRIL 10). 

-- u -- .-.-., r Pond 2 0 7 c o ~ ~ ~ ~ - ~ a  Pond 207B 

El Pod fO?. 0 O 

June 1974 - The Petromat liner of Pond 207B-North was considered 
to be a problem. Actions were being taken to reline the pond bottom with asphalt concrete 
three inches thick. A pond leakage study was conducted using Rhodamine WT dye 
(THOMPSON, M.A., 1974, "PROGRESS REPORT FOR JUNE 1974 - ENVIRONMENTALSCIENCES AND WASTE CONTROL," 
INTERNAL LETTER TO H.E. BOWMAN, JULY 12). 

July 1974 - Trench 6 was placed in service. Liquid collected in the trench was transferred to Pond 
207A (ROCKWELL INTERNATIONAL, 1988, "SOLAR EVAPORATION PONDS CLOSURE PLAN," JULY 1). LIQUID 
COLLECTED IN THE TRENCH WAS TRANSFERRED TO POND 207A ("EVAPORATOR N O E S  & PONDS RECORD," 1978, 
HANDWRITTEN LOGBOOK, ENTRY OF JULY 8. ROCKWELL INTERNATIONAL, 1988, "SOLAR EVAPORATION PONDS 

CLOSURE PLAN," JULY 1). Also completed in July was a study to provide for 100% recycle of 
RFP waters, this study recommended the use of the 207A and 207B solar ponds for storage 
of water treated through the reverse osmosis system and for storage of treated sanitary 
effluent awaiting treatment in the reverse osmosis system ( E N G i N E E m G  SCIENCE, INC., 1974, 

THE US. ATOMIC ENERGY C o M M i s s i o N ,  JULY 21). Future activities related to clean-out and relining 
of the 207B solar ponds were partly in support of this water recycle project. Following the 
publishing of this study, once a 207B solar pond was cleaned-out, no further process wastes 
were placed in the ponds. 

ENGINEERING STUDY FOR WATER CONTROL AND RECYCLE, PREPARED FOR THE ROCKY FLATS AREA OFFICE O F  

September 1974 - An in-depth study including core drilling and soil analysis was initiated. An 
inventory and maps of nitrate deposits were to be prepared (ILLSLEY, C.T., 1974, "MONTHLY 
ENVIRONMENTAL PROGRESS REPORT," REPORT FOR SEPTEMBER 1974, OCTOBER?). 

October 1974 - An inventory of nitrate deposits northeast of the ponds was in progress (ILLSLEY, C.T., 
1974, "MONTHLY ENVIRONMENTAL PROGRESS REPORT," REPORT FOR OCTOBER 1974, NOVEMBER?). 

November 1974 - A report of the nitrate inventory in the soil north of the ponds was written (ILLSLEY, 
C.T., 1974, "MONTHLY ENVIRONMENTAL PROGRESS REPORT," REPORT FOR NOVEMBER 1974, DECEMBER?). 

0 A .II.B- 15 Pan 11. phaw I RFvRl 
Fcbnrary IS, 1994 



Draft 
Solar Pond History Timeline 
Page 1I.B-16 Revision Date: September 25, 1992 

March 1975 - Low level alpha contamination was detected around the 
perimeter of the solar ponds. It was believed to be caused by 
the operation of the soaker hose system on the berm of Pond 
207A. Soil contamination was also detected on the down- 
wind side of Pond 207A (THOMPSON, M.A..  1975, "PROGRESS REPORT 
FOR MARCH 1975 - ENVIRONMENTAL SCIENCES A N D  WASTE CONTROL," 
INTERNAL LETTER TO H.E. BOWMAN, APRIL lo). 

September 1975 - Cleanout and repair of Pond 207B-North was 
completed (KITTINGER, W.D., ROCKWELL INTERNATIONAL, 1975, "RADIATION MONITORING - MONTHLY REPORT 
- SEPTEMBER, 1975," INTERNAL LETTER TO E.A. PUTZIER, ROCKWELL INTERNATIONAL, OCTOBER lo). 

April 1976 - Core samples were taken from the solar ponds for the water recycle project 
(results of the samples were not indicated) (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 
1976, "ENVIRONMENTAL CONTROL WEEKLY HIGHLIGHTS WEEK ENDING APRIL 9, 1976," INTERNAL 
LE-ITER TO M.A. THOMPSON, ROCKWELL INTERNATIONAL, APRIL 9). 

September 1976 - (This may have been in late August 1976.) An unsuccessful trial run was 
conducted on cleanup of 207B. Contamination was found on and under the liner and in 
nearby soil. It was thought that an environmental enclosure would be necessary for cleanup 
activities (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1976, "ENVIRONMENTAL ANALYSIS AND CONTROL 
WEEKLY HIGHLIGHTS WEEK ENDING SEPTEMBER 3, 1976," INTERNAL LETTER TO M.A. THOMPSON, ROCKWELL 
INTERNATIONAL, SEPTEMBER 3). Air monitoring during solar pond cleanup indicated between 
0.00102 and 0.17 136 pCi/m3 plutonium concentration (HORNBACHER, D.D., ROCKWELL 
INTERNATIONAL, 1976, "ENVIRONMENTAL ANALYSIS AND CONTROL WEEKLY HIGHLIGHTS WEEK ENDING OCTOBER 
8, 1976," INTERNAL LETTER TO ENVIRONMENTAL SCIENCES, OCTOBER 8). 

October 1976 - Eleven core samples were taken from the solar pond area in preparation for the 
reverse osmosis holding ponds (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1976, "ENVIRONMENTAL 

ENVIRONMENTAL SCIENCES, OCTOBER 22). Fifteen soil samples were also taken during the month 
to determine contamination levels (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1976. 

LETTER TO ENVIRONMENTAL SCIENCES, OCTOBER 29). Air samples taken during solar pond cleanup 
during the first half of the month indicated plutonium concentrations ranging from 0.00395 

ANALYSIS AND CONTROL WEEKLY HIGHLIGHTS WEEK ENDING OCTOBER 22, 1976," INTERNAL LFlTER TO 

"ENVIRONMENTAL ANALYSIS AND CONTROL WEEKLY HIGHLIGHTS WEEK ENDING OCTOBER 29, 1976," INTERNAL 

tO 0.8679 1 pCi/m3 (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1976, "ENVIRONMENTAL ANALYSIS AND 
CONTROL WEEKLY HIGHLIGHTS WEEK ENDING NOVEMBER 5, 1976," INTERNAL LE-ITER TO M.V. WERKEMA. 
ROCKWELL INTERNATIONAL, NOVEMBER 5). 

November 1976 - A "crash program" of sampling and direct counting was initiated, providing aid 
for the completion of the design criteria for the project. The program consisted of coring 
through the liner and augering into the deeper soil (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 
1976, "ENVIRONMENTAL ANALYSIS AND CONTROL WEEKLY HIGHLIGHTS WEEK ENDING NOVEMBER 5 ,  1976," 
INTERNAL LETTER TO M.V. WERKEMA, ROCKWELL INTERNATIONAL, NOVEMBER 5 ) .  

February 1977 - The liner of 207B-North was damaged by high winds, resulting in increased 
airborne total long-lived alpha concentrations. Water was put in the pond to keep the liner 
in place (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1977, "ENVIRONMENTAL ANALYSIS AND CONTROL 
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WEEKLY HIGHLIGHTS WEEK ENDING FEBRUARY 4, 1977." INTERNAL LETER TO M.V. WERKEMA, ROCKWELL 
a 

INTERNATIONAL, FEBRUARY 4). The southeast perimeter of 207C was sandbagged to prevent 
spillage due to high winds. The liner of 207B-North was weighted down with steel pallets 
to prevent floatation (HORNBACHER. D.D., ROCKWELL INTERNATIONAL, 1977, *'ENVIRONMENTAL ANALYSIS 
A N D  CONTROL W E E K L Y  HIGHLIGHTS W E E K  ENDING FEBRUARY 18, 1977," I N T E R N A L  LETTER TO M.V. WERKEMA, 
ROCKWELL INTERNATIONAL, FEBRUARY 18; H O R N B A C H E R ,  D.D.. ROCKWELL INTERNATIONAL, 1977, 
"ENVIRONMENTAL ANALYSIS A N D  CONTROL WEEKLY HIGHLIGHTS WEEK ENDING FEBRUARY 2 5 ,  1977," INTERNAL 
LE'ITER T O  M.V. W E R K E M A ,  ROCKWELL I N T E R N A T I O N A L ,  FEBRUARY 25). . 

March 1977 - A recommendation for disposal of 50 liters of toluene containing 20 microcuries of 
tritium into Pond 207A was made (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1977, 
"ENVIRONMENTAL ANALYSIS A N D  C O N T R O L  HIGHLIGHTS - W E E K  ENDING A P R I L  1, 1977," I N T E R N A L  LETTER TO 
M.V. W E R K E M A ,  ROCKWELL I N T E R N A T I O N A L ,  A P R I L  1). 

June 1977 - Gravel removal at the solar pond area began. (This may have begun in late May 1977.) 
Survey of the area during removal operations indicated a high reading of 15,000 cpm 

JUNE 3). A map indicating contamination levels in the vicinity of the solar ponds was prepared 

(HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1977, "ENVIRONMENTAL A N A L Y S I S  A N D  C O N T R O L  W E E K L Y  
HIGHLIGHTS W E E K  ENDING JUNE 3, 1977," INTERNAL LETTER TO M.V.  WERKEMA, ROCKWELL INTERNATIONAL, 

(HORNBACHER, D.D., ROCKWELL I N T E R N A T I O N A L ,  1977, "ENVIRONMENTAL ANALYSIS A N D  C O N T R O L  W E E K L Y  
HIGHLIGHTS W E E K  ENDING JUNE 10, 1977," I N T E R N A L  LETTER TO M.V. W E R K E M A ,  ROCKWELL INTERNATIONAL, 
JUNE 10). Soil removal operations were conducted in the 910 storage yard and along the fence 
between the solar ponds and the yard using a portable building for manual removal, or a front 
end loader with a dust suppressant. Air sampling during the activities indicated 0.005 to 
approximately 0.3 pCi/m3. Construction of the reverse osmosis building began during this 
month (HORNBACHER. D.D., ROCKWELL INTERNATIONAL, 1977, "ENVIRONMENTAL ANALYSIS AND CONTROL 

INTERNATIONAL, JUNE 24). 
WEEKLY HIGHLIGHTS W E E K  ENDING JUNE 24, 1977," INTERNAL LETTER TO M.V. WERKEMA, ROCKWELL 

July 1977 - Soil was removed from an area south of Pond 207A using a road grader and front end 
loader (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1977, "ENVIRONMENTAL ANALYSIS AND CONTROL 

INTERNATIONAL, JULY 29). 
WEEKLY HIGHLIGHTS W E E K  ENDING JULY 29, 1977," INTERNAL LETTER T O  M.V. WERKEMA, ROCKWELL 

August 1977 - Activities at Pond 207B-South included water removal, cleaning, and sludge removal. 
The pallets which had been placed at Pond 207B-North were removed, and cleaning also 
began at the pond (AUTHOR UNKNOWN, 1977?, "POND CLEAN-UP OPERATIONS," CHRONOLOGY OF POND 
C L E A N - U P  A C T I V I T I E S  F R O M  A U G U S T  17, 1977 TO S E P T E M B E R  2, 1977, DATE U N K N O W N ) .  

September 1977 - (This may have been in late August.) An increase in airborne alpha activity was 
reported during soil removal activities at the solar ponds (HORNBACHER, D.D., ROCKWELL 

SEPTEMBER 2, 1977," INTERNAL LETTER TO M.V. WERKEMA, ROCKWELL INTERNATIONAL, SEPTEMBER 2). Air 
monitoring on September 19 indicated 0.095 pCi/m3 total long-lived alpha (HORNBACHER. D.D., 

I N T E R N A T I O N A L ,  1977, "ENVIRONMENTAL ANALYSIS A N D  C O N T R O L  W E E K L Y  HIGHLIGHTS W E E K  ENDING 

R O C K W E L L  I N T E R N A T I O N A L ,  1977, " E N V ~ R O N M E N T A L  A N A L Y S I S  A N D  C O N T R O L  W E E K L Y  HIGHLIGHTS W E E K  ENDING 
SEPTEMBER 23. 1977." INTERNAL LETTER TO M.V. W E R K E M A ,  ROCKWELL I N T E R N A T I O N A L ,  S E P T E M B E R  23). 
Near the end of the month, air sampling results exceeded the shutdown action level. Cleanup 
of 207B-North was completed (HORNBACHER, D.D., ROCKWELL INTERNATIONAL. 1977, "ENVIRONMENTAL 
ANALYSIS A N D  C O N T R O L  W E E K L Y  HIGHLIGHTS W E E K  ENDING S E P T E M B E R  30. 1977," I N T E R N A L  LETTER TO M.V.  
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WERKEMA, ROCKWELL INTERNATIONAL, SEPTEMBER 30). The water and liner were removed from Pond 
207B-North, and cleaning of the pond continued (AUTHOR UNKNOWN, 1977?. "POND CLEAN-UP 

DATE UNKNOWN). 
OPERATIONS," CHRONOLOGY OF POND CLEAN-UP ACTIVITIES FROM AUGUST 17. 1977 TO SEPTEMBER 2 .  1977. 

October 1977 - The highest total long-lived alpha concentration since cleanup activities began, 0.95 1 
pCi/m3, was measured near a shipping box which was being loaded with soil (HORNBACHER, 
D.D., ROCKWELL INTERNATIONAL, 1977, "ENVIRONMENTAL ANALYSIS A N D  CONTROL WEEKLY HIGHLIGHTS WEEK 
ENDING OCTOBER 7, 1977," INTERNAL LETTER TO M.V. WERKEMA, ROCKWELL INTERNATIONAL, OCTOBER 7). 
Removal of soil between Ponds 207A and 207B was completed. Removal of soil south of 
207B began (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1977, "ENVIRONMENTAL ANALYSIS AND 

ROCKWELL INTERNATIONAL, OCTOBER 17). High results during air monitoring were again a problem. 
Sprinkling over a longer period of time, rather than flooding the area, was recommended, 
as well as the use of Coherex stabilizer (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1977, 

CONTROL WEEKLY HIGHLIGHTS WEEK ENDING OCTOBER 17, 1977," INTERNAL LETTER TO M.V. WERKEMA, 

"ENVIRONMENTAL ANALYSIS AND CONTROL WEEKLY HIGHLIGHTS WEEK ENDING OCTOBER 21, 1977," INTERNAL 
LETER TO M.V. WERKEMA, ROCKWELL INTERNATIONAL, OCTOBER 21). 

March 1978 - Alternate uses of water from the reverse osmosis building and sewage treatment plant 
were being considered. A proposal for a new pond on the west side of the plant was 
rejected. The use of spray irrigation was being evaluated (HORNBACHER, D.D., ROCKWELL 
INTERNATIONAL. 1978, "ENVIRONMENTAL ANALYSIS A N D  CONTROL WEEKLY HIGHLIGHTS WEEK ENDING MARCH 
23, 1978," INTERNAL LETTER TO M.V. WERKEMA, ROCKWELL INTERNATIONAL, MARCH 23). 

May 1978 - Asphalt from Pond 207B was being removed and boxed. High airborne total long-lived 
alpha activity was an ongoing problem (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1978, 
"ENVIRONMENTAL ANALYSIS A N D  CONTROL WEEKLY HIGHLIGHTS WEEK ENDING MAY 26, 1978," INTERNAL 
LETTER TO M.V. WERKEMA, ROCKWELL INTERNATIONAL, MAY 26). 

July 1978 - Residual uianium and americium were found in the equalizer between Ponds 207B-Center 
and 207B-South. The line was cleaned with acid (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 
1978, "ENVIRONMENTAL ANALYSIS AND CONTROL WEEKLY HIGHLIGHTS WEEK ENDING JULY 28, 1978," INTERNAL 
LETTER TO M.V. WERKEMA, ROCKWELL INTERNATIONAL, JULY 28). 

August 1978 - Lining of Pond 207B-South was near completion (HORNBACHER, D.D., ROCKWELL 
INTERNATIONAL, 1978, "ENVIRONMENTAL ANALYSIS AND CONTROL WEEKLY HIGHLIGHTS WEEK ENDING AUGUST 
4, 1978," INTERNAL LEITER TO M.V. WERKEMA, ROCKWELL INTERNATIONAL, AUGUST 4). 

January 1979 - Plutonium values of 5.8 to 12.6 pCi/l were detected in Pond 207B-North. This was 
due to the transfer of sodium hydroxide spillwater from Pond B-1 to Pond 207B-North 
(BARKER, C.J., ROCKWELL INTERNATIONAL, 1979, "HIGHLIGHTS FOR WEEK ENDING JANUARY 19, 1979 
ENVIRONMENTAL ANALYSIS AND CONTROL," INTERNAL LETTER TO M.V. WERKEMA, ROCKWELL INTERNATIONAL, 
JANUARY 19). 

April 1979 - Release of the caustic spill water in Pond 207B-North into Pond B-2 and A-2 began 

APRIL 27). Plans to run the spill water through the reverse osmosis plant or process it through 
the sewage treatment plant were not implemented. 

(HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1979, "HIGHLIGHTS FOR WEEK ENDING APRIL 27, 1979 
ENVIRONMENTAL ANALYSIS AND CONTROL," INTERNAL LETTER TO M.V. WERKEMA, ROCKWELL INTERNATIONAL, 
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May 1980 - Water bubbles appeared under the liner of Pond 207B-South (HORNBACHER, D.D., ROCKWELL 
INTERNATIONAL, 1980, "ENVIRONMENTAL ANALYSIS WEEKLY HIGHLIGHTS WEEK ENDING MAY 16, 1980," 
INTERNAL LETTER TO T.R. CRITES, ROCKWELL INTERNATIONAL, MAY 16). The pond had been used for 
storage of sanitary water prior to reverse osmosis treatment, but was drained and cleaned for 
storage of reverse osmosis treated water for use in the plant's cooling towers. A survey of 
the liner indicated no smear count, but 50,000 to 500,000 cpm on the west side wall behind 
the liner, possibly resulting from leakage from Pond 207A. The discovery of leakage 
delayed approval of use of the water in the plant's cooling towers for fear of contamination 
(HORNBACHER, D.D.. ROCKWELL INTERNATIONAL, 1980, "ENVIRONMENTAL ANALYSIS WEEKLY HIGHLIGHTS WEEK 
ENDING MAY 30, 1980," INTERNAL LETTER TO T.R. CRITES, ROCKWELL INTERNATIONAL, MAY 30). 

June 1980 - The source of activity beneath the liner on the west wall of Pond 207B-South was 
determined to be americium (HORNBACHER. D.D., ROCKWELL INTERNATIONAL, 1980, "ENVIRONMENTAL 
ANALYSIS WEEKLY HIGHLIGHTS WEEK ENDING JUNE 6, 1980," INTERNAL LETTER TO T.R. CRITES, ROCKWELL 

' INTERNATIONAL, JUNE 6). 

July 1980 - Salts on the side walls of Pond 207A, resulting from evaporation, had a count of 50,000 
cpm (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1980, "ENVIRONMENTAL ANALYSIS WEEKLY HIGHLIGHTS 
WEEK ENDING AUGUST 1,  1980," INTERNAL LETTER TO T.R. CRITES, ROCKWELL INTERNATIONAL. AUGUST 1). 

September 1980 - Cleanout of Pond 207B-Center began with removal of sand, sludge, tar and debris. 
Sludge was moved to the northwest corner of the pond for transfer to Pond 207A. Air 
monitoring prior to the start of cleanup activities indicated 0.06 pCi/m3 total long-lived alpha 
(HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1980, "ENV~R~NMENTAL ANALYSIS WEEKLY HIGHLIGHTS WEEK 
ENDING SEPTEMBER 12, 1980," INTERNAL LETTER TO T.R. CRITES, ROCKWELL INTERNATIONAL, SEPTEMBER 12). 

April 1981 - The french drain system, located on the hillside north of the ponds, was placed in 
service. The 6 trenches and 2 sumps were taken out of service. Liquid collected in the drain 
system would go to the Interceptor Trench Pump House (ITPH) and then be transferred to 
Pond 207B-North. Periodically, the liquid would be transferred from Pond 207B-North to 
Ponds 207B-Center and South (ROCKWELL INTERNATIONAL, 1988, "SOLAR EVAPORATION PONDS CLOSURE 
PLAN," JULY 1). 

July 1981 - Isolated spots of contaminated soil were removed from the berm east of the 207 ponds 
by hand digging. Soil removal on the east side of the berm was complete. The north side 
of the berm would be worked on next (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1981, 

CRITES, ROCKWELL INTERNATIONAL, JULY 24). 
"ENVIRONMENTAL ANALYSIS WEEKLY HIGHLIGHTS WEEK ENDING JULY 24, 1981," INTERNAL LETTER TO T.R. 

November 1981 - Approximately 1,000 gallons of sewage sludge slurry from the digester and aerator 
were placed in Pond 207A after a tank truck spilled the material on the ground near the pond. 
The sewage was pumped from the ground into the pond (HORNBACHER, D.D., ROCKWELL 
INTERNATIONAL, 1981, "ENVIRONMENTAL ANALYSIS WEEKLY HIGHLIGHTS WEEK ENDING NOVEMBER 25, 1981," 
INTERNAL LETTER TO T.R. CRITES, ROCKWELL INTERNATIONAL, NOVEMBER 30). 

January 1982 - A potential nitrate runoff problem resulting from the hillside seepage below the solar 
ponds was of concern. Plans were made to construct a collection trench and sump at the base 
of the hill (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1982, "ENVIRONMENTAL ANALYSIS WEEKLY 
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HIGHLIGHTS WEEK ENDING JANUARY 8, 1982," INTERNAL LETTER TO T.R. CRITES, ROCKWELL INTERNATIONAL, 
JANUARY 8). 

May 1982 - The new nitrate collection system near the northeast 
security road was reported to be operating properly 
(HORNBACHER, D . D . ,  ROCKWELL INTERNATIONAL, 1982, 
"ENVIRONMENTAL ANALYSIS WEEKLY HIGHLIGHTS WEEK ENDING MAY 
7, 1982," INTERNAL LEITER TO T.R. CRITES, ROCKWELL INTERNATIONAL, 
MAY 7). 

982 - Nitrate concentrations in the solar ponds were as 

February 1982 - Plans were made to pump high-nitrate water from Pond A-3 to Pond 207B 
(HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1982, "ENVIRONMENTAL ANALYSIS WEEKLY HIGHLIGHTS WEEK 
ENDING FEBRUARY 19, 1982," INTERNAL LETTER TO T.R. CRlTEs, ROCKWELL INTERNATIONAL, FEBRUARY 19). 
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April 1982 - (This may have occurred in late February.) Construction activities to expand the nitrate 
collection system on the south side of the PSZ patrol road began (HORNBACHER, D.D., ROCKWELL 
INTERNATIONAL, 1982, "ENVIRONMENTAL ANALYSIS WEEKLY HIGHLIGHTS WEEK ENDING APRIL 2, 1982," 
INTERNAL LEITER TO T.R. CRITES, ROCKWELL INTERNATIONAL, APRIL 2). Spraying of water from 207B- 
North was conducted at a rate of approximately 89, 445 gallons per acre (HORNBACHER.445 

INTERNATIONAL, APRIL 23). Note: the area where this spraying was taking place is now known 
as the West Spray Field, Operable Unit 11. Water for application to the West Spray Field 
was removed from Solar Ponds 207B-Center and 207B-North. During the time of West 
Spray Field Operation, Solar Pond 207B-Center contained treated sanitary effluent, while 
Solar Pond 207B-North contained water collected in the ITPH system (ADVANCED SCIENCES, INC., 

8). 

GALLONS PER ACRE. (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1982, "ENVIRONMENTAL ANALYSIS 
WEEKLY HIGHLIGHTS WEEK ENDING APRIL 23, 1982," INTERNAL LEI-I-ER TO T.R. CRITES, ROCKWELL 

1991, "SOLAR POND INTERCEPTOR TRENCH SYSTEM GROUNDWATER MANAGEMENT STUDY, ROCKY FLATS PLANT," 
TASK 7 OF THE ZERO-OFFSITE WATER-DISCHARGE STUDY, PREPARED FOR EG&G ROCKY FLATS, INC., JANUARY 

July 

November 1985 - Use of the West Spray Field ended (ADVANCED SCIENCES, INC., 1991, "SOLAR POND 
INTERCEPTOR TRENCH SYSTEM GROUNDWATER MANAGEMENT STUDY, ROCKY FLATS PLANT," TASK 7 OF THE 
ZERO-OFFSITE WATER-DISCHARGE STUDY, PREPARED FOR EG&G ROCKY FLATS, INC.. JANUARY 8). 

October 1986 - Construction of the new pondcreting building was complete (ROCKWELL INTERNATIONAL, 
1988, "SOLAR EVAPORATION PONDS CLOSURE PLAN," JULY I) .  

May 1988 - First spill of pondcrete occurred. This spill occurred on the 904 Pad (ROCKY FLATS PLANT. 
1988, "RCRA CONTINGENCY PLAN IMPLEMENTATION REPORT No. 88-001, ROCKY FLATS PLANT, EPA ID NUMBER 
co 7890010526," JUNE 7). Other spills of pondcrete .occurred after this first spill. 
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June/July 1988 - Last process waste sludge and water removed from 
Solar Pond 207A (BLAHA, F.J. ,  ROCKWELL INTERNATIONAL 
CORPORATION, 1988, INTERNAL MEMORANDUM FROM F.J. BLAHA TO G. 

EVAPORATION PONDS CLOSURE PLAN." J U L Y  I ) .  
HEWITT, J U N E  23;  ROCKWELL INTERNATIONAL. 1988, "SOLAR 

August 1989 - The Solar Pond's Interceptor Trench Central 

March 1990 - Levels of established freeboard were exceeded in the 207B Ponds. These levels were 
set to prevent overflow caused by high winds. No release to the environment occurred. To 
lower the water level in the 207B Ponds, transfer of approximately 1.3 million gallons was 
made to Pond 207A. The excess water in Pond 207A was then to be transferred to Building 
374 for evaporation (u.s. DEPARTMENT OF ENERGY, 1990, "RCRA CONTINGENCY PLAN IMPLEMENTATION 
REPORT No. 90-003," DATE UNKNOWN). 
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September 1990 - Some seepage, which was not collected by the ITPH because of soil blocking the 
gravel and disallowing collection of the material, flowed over the eastern extension of the 
ITPH (EG&G ROCKY FLATS, 1991, "SOLAR PONDS INTERCEPTOR TRENCH SYSTEM GROUNDWATER MANAGEMENT 
STUDY ROCKY FLATS PLANT SITE," J A N U A R Y  15). 

September 1992 - Only limited quantities of water and sediments are present in Pond 207A, all other 
ponds have considerable quantities of water present. 

Note: Add in information regarding SEP IM/IRA Activities 
End 1989/begin of 1990 - construction of sprung structures 
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0 
!@!!we Number 5-21000-OPS-FI8.14 ~ F e d ,  3- 

Title 
Field Data Management 

Date DCN Number 

2 , 7 m  -3-ITq3 c%fzE 93.04- sui3 
~~ ~~~ 

Procedure Revision Required @Yes 0 No 

Scope Limitation: None 

item ' 

Number Page 

10 
of 13 

11 
of 13 

Step or 
Paragraph 

Section 5.7 
Pamg=Ph 

(2) 

Section 5.7 
paragraphed 

(4) 

~ ~ 

(Use DCN CONTINUATION SHEET for Additional Spaces) 

The sentence 'At the end of e&h week...RFEDs Field Module will be backed up 
onto tape.' The end of the sentence should be changed to 'backed up onto tape 
or  3 1 J2-inch double sided, high density diskettes. ' 

Replace 'The computer will be backed up weekly, using a tape drive ...," with; 
'using a taped drive or 3 1/2 disket te..... 
Replace "At least four weeks of backups ... and the tap:..' with; 'and the tapes 
or 3 1/2-inch diskettes...' 

. *& A': 
c t 

DOCUMENT CMSSIFICATION REVIEW WAIVER 
PER R.B. HOFFMAN, CLASSIFICATION OFFICE 

JUNE 11, 1991 
,: --. . r 
.%- 

.* . 

Justification (Reason for Change-Provide Numbers to Reference Corresponding I t e m  Above) 
3 1/2-inch diskettes should be equivalent to computer tape for archiving, and diskettes are more available. 

Apprqwl of Responsible Manager Date Is Posting Reqd? If Yes, By What Date? Date Posted 
, .: ), i z - i  1 .. / *  -- I ' j .  [ I? )  Yes 0 NO q > a n  ,-e<++ 



Title Date ' w . 3 -  11-93 
Handling of Personal Protective Equipment 

DCN Number 

I Expires 2- 1'7-q-Q -s-t&- Procedure Revision Required 0 Yes 0 No 

ScopeLimitation NONE 

1 

Psge 

9 of 11 

5 of 11 

4 of 11 

8 of 11 

Section 5.0 
item (10 

changes 
(Us= DCN CONTINUATICN S E D  for Additional Spaces) 

Replace (3) mil plastic bags with '(3) mil or (5) mil'. Replace double (3) mil 
plastic bags with 'either double (3) mil plastic bags or single (5) mil plastic 
bags'. 

Justification (Reason for Change-Provide Numbers to Reference bmsponding Items Above) 

1) Double (3) mil bags and single (5) mil plastic bags should be approximately equal in the ability to contain 
contamination. . .. . -. ' 4  

l i  

e.-. 

ti 

DOCUMENT CUSSIFICATION REVIEW WAIVER 
PER R.B. HOFFMAN, CLASSIFICATION OFFICE 

JUNE 11, 1991 

Date Is Posting Reqd? If Yes, By Wh?t Date? Date Posted 

I /?Qs d y e s  0 No - p e n  rececpt-' 
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tern 
4umber 

\ 
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Page 
Step or 
Paragraph 

Changes 
(Use DCN CONTINUATION SHEET for Additional Space) 



.. 

Title Receiving, Labeling or Handling Date 5- / I -  9337~7~ 

. 
Environmental Material Containers v 

43/73 

dure Number 5-2 1000-0PS.FO 10 (Rev. 2) c 
DCN Number , 

SWJ 
9303 

Concurrence Organization Concurrenc,e Organization Req Date 

QAPM x q+- User 

USL r( 

uMC 
EOM H-I)J.&.& E G G  

I 

Item 
Number 

Date Req 

(13/!3 
s/d/ 9 3  

1 

Is Posting Reqd? 
@ Yes 0 No 

I _ _  

Page 

I f  Yes, By What .Date? 
up or\ p e c e ' p y  Posted 

Date 

15of  19 

~ ~~ 

Step or 
Paragraph 

7.2.2 
paragraph 
bu(1c-t 

2, 

Changes 
lUse DCN CONTINUATION SHEET for Additional Spaces) 

Replace 'Gray drums will be placed on leveled wood pallets containing a 
maximum of 3 drums at the drilling site.' with 'Gray drums ... containing a 
maximum of (3) 55-gallon drums or (4) 30-gallon drums at  the drilling 
site.'. 

Justification (Reason for Change.- Provide Numbers to  Reference Corresponding Items Above) 
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1 .O INTRODUCTION e 
A visual inspection of the 207 series Solar Evaporation Ponds (Solar Ponds) is required in the 

Phase I RFI/RI Work Plan for Operable Unit No. 4 (OU4). As described in the Work Plan, the 

objective of the visual inspection is to identify potential cracks or liner breaches and use the 

visual survey results to refine planned Phase I borehole locations. Phase I boreholes are 
intended to be distributed throughout each pond, some in locations observed to be cracked or 

deteriorated, and some at locations where the liner appears intact. The Phase I Work Plan was 

written with the assumption that all of the Solar Ponds would be emptied of liquid and sludge, 

exposing the liners for visible inspection. Developments occurring since Work Plan approval 

have resulted in a deviation from the planned approach at the Solar Ponds in that only one of 

the five Solar Ponds has been cleaned out. Pond 207A is the only pond that has been drained 

and cleaned. 

Pond 207A was accessible for the visual inspections that occurred on December 9, 1992 and 

February 26, 1993. Two visual inspections of the pond were conducted because ice and snow, 

which covered the northeastern one-third of the pond in the December inspection, melted in mid- 

February and exposed nearly all the remaining liner for the second inspection. The results of 

the visual survey were supplemented with a pilot geophysical survey in Pond 207A using Ground 

Penetrating Radar (GPR) technology. The GPR survey was conducted to locate potentially 

buried objects, but variations with GPR antennae were attempted to also define lithology and 

survey the integrity of the pond liner. A separate report has been prepared for the geophysical 

0 

survey, but applicable findings from the survey are included in this report. The remaining Solar 

Ponds contain liquid and they were not inspected during the visual surveys. 

1 
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2.0 HISTORY AND CONSTRUCTION 

Pond 207A is approximately 250 feet by 525 feet at the crest. When operating at its maximum 

allowable level, the ponds' liquid covers an area approximately 230 feet by 505 feet. This 

corresponds to a surface area of approximately 116,200 square feet (about three acres). The 

maximum operating depth is approximately 7-1/2 feet corresponding to a maximum waste 

volume of about 5,050,000 gallons (Rockwell International, 1988). 

Pond 207A was placed in service in August 1956. The original construction consisted of asphalt 

planking approximately one-half inch thick. Figure 2-1 is a photograph taken in May 1956 

.which depicts the original liner installation. It is believed that Pond 207A entered service shortly 

after construction. 

Pond 207A was redesigned in November 1963 and the asphalt planking was replaced with 

approximately a four inch thickness of asphaltic concrete and tack coats. The asphaltic concrete 

was applied in two 1-1/2 inch lifts, adhered with asphalt tack coat. The slopes of both the pond 

bottom and the pond sides were significantly modified in this redesign. Based on these 

modifications, the bottom slope of the pond drained to a sump at the northeast end of the pond, 

and the side slopes, which had been 1:2, were changed to 1:3.7. 

The side slopes of Pond 207A were relined in the Fall of 1988 to repair cracks in the side slopes 

as part of the closure operations. This relining consisted of a minimum of one-eighth inch thick, 

rubberized, crack-sealing material laid over the side slopes of the pond. Relining was performed 

to minimize potential leakage from the pond in preparation for the transfer of pumped-back 

ground water into the pond for evaporation. 

Pond 207A is believed to have contained liquid almost continuously from its redesign and 

construction in 1963 through pond cleanout in Summer 1988. The pond was believed to have 

remained dry after cleanout and was exposed to the weather from approximately July 1988 to 

June 1990. It again held water after June 1990, and then was drained and cleaned in Fall 1992. 

OU4\Visual2.RPT ' 2  



3.0 FINDINGS 

The liner inspections where conducted in Pond 207A on two separate occasions, on 
December 9, 1992, and again, on February 26,1993. The weather conditions during both 

inspections were cold and clear. 

On December 9, 1992 approximately two-thirds of the liner was exposed for visual inspection. 

The northeast one-third of the pond was covered with ice and snow-covered ice. The pond was 

inspected by entering the pond from the approximate midpoint of the western edge, walking 

south to the southern edge, east to the eastern edge, and northwest to the northern end, following 

the edge of the ice. Several photographs were taken, and color photo copies most representative 

of pond conditions are in Appendix A. Photograph numbers correspond to the film exposure 

number, which started at exposure 10. 

On February 26,1993 the pond liner was inspected after the ice and snow-covered ice had 

melted. The pond was inspected by entering from the midpoint of the western edge, walking 

toward the northern edge, walking toward the northeastem comer, near the sump and lowest 

area of the pond, and then walking back and forth between the eastern and western edges of the 

pond, inspecting all areas previously inaccessible due to ice and snow. The area in the 

northeastern edge of the pond surrounding the sump was observed to have standing water 

approximately four inches deep. 

Results of the visual surveys are depicted on Figure 3-1. Figure 3-1 is a sketch of the pond 

which includes approximate locations of cracks, mud-cracked, breached, or bubbled areas, and 

vantage points from which photographs were taken. 

The uppermost layer of pond liner material was observed to be cracked extensively and 

otherwise deteriorated throughout most of the area inspected. The northeastern one-third of the 

pond liner exhibiting the least amount of crackling and bubbling, and the western and southern 

two-thirds of the pond liner and slanting berm slopes exhibiting the most extensive crackling and 

bubbling. Bubbles and crackling in the liner are believed to be caused by thermal/UV 8 
3 



deterioration during periods when the liner was exposed. Several long continuous cracks were 

observed in the liner, apparently caused by moving vehicles. Tire track imprints were also 

observed, but no breaching of the liner was associated with these imprints. Many of the long 

continuous cracks have deteriorated, causing localized widening and exposing significant portions 

of the underlying liner. Some of the mud cracks and longer cracks were observed to have soil 

underneath, although it is unknown if this soil was residual solids in the pond sludge that were 

unable to be removed during pond cleanout. Mud cracking was observed to be dominant along 

the slanting berms which had been exposed to the heat of the sun for a longer time. 

Visual observations of the Pond 207A liner did not allow conclusive identification of obvious 

liner breaches because it was unable to be determined if observed cracks extended through the 

underlying asphaltic concrete, The visual results were therefore compared to results from a pilot 

geophysical study using GPR technology. The GPR survey was conducted in visually 

deteriorated and relatively intact areas of the pond, and showed indications both of severe cracks 

and subsurface liner deterioration in areas visually observed to be deteriorated. In less visually 

disturbed areas, fewer indications of liner deterioration were rioted. Results of the geophysical 

survey are presented in a separate report, although both this visual survey report and geophysical 

survey report will be incorporated into the OU4 Phase I RFI/RI Report. 

4.0 RECOMMENDATIONS 

Borehole locations are specified in the Phase I RFI/FU Work Plan to coincide with cracked and 

uncracked locations in the liner to investigate the possibility of contaminant migration from the 

pond sludge and liquids into the subsurface. The visual survey confirmed that there were visibly 

deteriorated and potentially cracked areas, and the geophysical survey generally confirmed that 

subsurface deterioration coincided with visual surface deterioration. Based on the visual and 

geophysical survey, the six proposed borehole locations as shown in OU4 Technical 

Memorandum No. 1 have been relocated into three of the most damaged locations and into three 

areas considered to be relatively intact. The resulting borehole locations in Pond 207A are 

shown on Figure 3-1. These locations supersede those shown in Phase I RFI/RI Work Plan 

maps and maps in Technical Memorandum No. 1, Vadose Zone Investigation. Relocation of 
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these boreholes is documented in Technical Memorandum No. 2, Modifications to Field 
Activities. 
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Visual Inspection Report 
207-B Center and 207-B North Ponds 

1 .O INTRODUCTION 

A visual inspection of the 207-B North pond and 207-B Center pond asphaltic liner was conducted on 
September 1 ,  1993 and required approximately two hours to complete. Weather conditions were warm 
and clear during the inspection. Pond 207-B North was inspected first followed by pond 207-B Center. 
The visual inspection was conducted by walking around the perimeter of the ponds and on the pond floor. 
Access to the pond floor was via stairs located at the east side of the ponds. 

An EG&G photographer was present to take documenting photographs of the pond liner condition. 
Photographs were taken from the pond corners, pond sides and from the pond floor. Close up 
photographs provide details of typical liner conditions. . A  total of 37 photographs were taken; 18 in the 
Pond 207-B North and 19 in Pond 207-B Center. North Pond photographs are on EG&G film roll #45142 
and Center pond photographs are on roll #45 141. Eight photographs from each pond were selected for 
inclusion into this report to document typical pond liner conditions. Detailed captions for the photographs 
are provided in Tables 1 and 2. Schematic maps of the ponds are provided in Figures 1 (North Pond) 
and Figure 2 (Center pond). Information on the maps includes camera vantage points and photograph 
numbers, approximate borehole locations and general information on liner conditions. 

2.0 POND LINER CONDITION 

The following provides a description of general and specific observations made during the visual survey 
of the 207-B ponds. 

2.1 General Observations 

The liners on ponds 207-B North and 207-B Center are in a deteriorated condition. The liner surface is 
rough and irregular. A tar tack coat, originally applied as a seal over asphaltic concrete, is missing from 
most areas of the pond floor. A pattern of thin, shallow cracks is typically present on areas of bare 
asphaltic concrete where the tar tack coat is missing. Where the tar tack coat is present the liner surface 
is typically rough and irregular and no longer smooth. Sketch maps of ponds 207-B North and 207-B 
Center are provided in Figures 1 and 2. Included on the maps are camera vantage points, photograph 
numbers, approximate borehole locations and notes on general liner conditions. 

Several potential breaches in the liner were noted during the initial inspection and during subsequent trips 
into the ponds. Potential liner breaches were noted on the pond floor where cobbles are pressed down 
into the asphaltic concrete. Borehole 46693 in Pond 207-B North is located next to cobbles pressed into 
the liner. Borehole 46993 in Pond 207-B Center was originally located next to a cobble pressed into the 
liner; however, it was moved to a location where the liner was intact due to drilling difficulties. 



Visual Inspection Report 
207-B Center and 207-B North Ponds 

Potential liner breaches on the berm slopes were noted in both ponds, however the 207-B Center pond 
berm slopes are more extensively cracked than the 207-B North pond berm slopes. The berm slopes on 
both ponds appear to have a more recently installed fabric material and tar tack coat than the pond floor. 

The berm slopes in Pond 207-B North are in relatively good condition except for one area of loose fabric 
on the south berm slope and another area with a sheet metal patch on the north berm slope, near the 
northeast corner. Berm slopes in Pond 207-B Center are in a deteriorated condition with numerous 
obvious cracks that extend down to soil. Weeds are growing through many of the cracks in Pond 207-B 
Center. 

2.2 Specific Observations at Pond 207-B North 

General overview photographs of Pond 207-B North are provided in Figures 3 and 4. These photographs 
show the drained and cleaned ponds with patchy discoloration on the pond floor and white staining on the 
berm slope marking high and low water levels. Also visible in these photographs are heater soaker hoses 
at the top of the berm slope on the west, south and north sides and access stairs located at the southeast 
pond comer. Figure 5 illustrates the patchy, irregular condition of the pond liner with light color areas 
where the tar tack coat is missing and darker color area where the tar tack coat is present. 

Figure 6 shows the area where the berm slope and pond floor meet. The berm slope has a more recently 
installed fabric liner and tar tack coat present and is in better condition than the pond floor. The patchy 
irregular pond floor condition with tar tack coat and bare asphalt is visible in the photograph. 

Figure 7 illustrates conditions near the southwest corner of Pond 207-B 'North and shows details of the 
patchy, irregular liner condition and circular indentations presumed to be marks left by barrels. A sheet 
metal patch, located on the berm slope near the northeast corner of the pond, is present as shown in 
Figure 8. It is unknown what the patch is covering and if this area is a potential breach in the liner. 

Torn and loose fabric liner from the south berm slope is shown in Figure 9. Only the top layer of this 
fabric liner appears to be loose and an obvious liner breach is not indicated at this location. Figure 10 
shows a cobble indented into the pond liner. It is unknown if the cobble is pushed completely through 
the liner. No subgrade roadbase material is visible around the cobble indicating that the cobble has not 
breached the liner. Borehole 46693 is located at a spot where another cobble has been pushed into the 
liner. 

The pond berm slopes at Pond 207-B North are typically smooth with no obvious liner breaches. The 
most obvious liner deficiencies exists on the south side berm slope where the fabric liner is ripped loose 
and on the berm slope near the northeast corner at the sheet metal patch. 
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Visual Inspection Report 
207-B Center and 207-B North Ponds 

During subsequent drilling activities on November 4, 1993, a circular hole approximately 4 inches in 
diameter was noted in the extreme southwest corner of the pond near the drain pipe. It is unknown if the 
hole extends through the asphalt liner. Borehole 46593 is located approximately 40 feet from this hole. 

0 

‘2.3 Specific Observations at Pond 207-B Center 

Overview photographs showing the general condition of Pond 207-B Center are provided in Figures 11 
and 12. These photographs show weeds growing on the berm slopes on the east, north and west sides 
of the ponds. The weeds are growing through cracks that extend through to soil. Cracks of the same 
magnitude are also present on the south side berm slope as shown in Figures 13 and 14. The cracks are. 
present above a line approximately one half way between the bottom and top of the berm slope which 
corresponds to white mineralization discoloration and high and low water marks. Soil is visible through 
the liner cracks shown in Figure 14. 

Figure 15 shows general pond floor conditions and the south berm slope. The patchy, irregular color of 
the pond floor and light brown residual dirt in the foreground can be noted in the photograph. Details 
of the pond floor showing the patchy, irregular liner condition with ripped up clumps of tar tack coat are 
shown in Figure 16. The northeast pond comer is shown in Figure 17. Weed growth is through cracks 
in the liner approximately one half way up the berm slope and torn, loose fabric liner on the berm in the 
corner of the pond can be seen in the photograph. Stairs provide access to the pond floor. 

Details of the pond floor and berm slope area are shown in Figure 18. The berm slope with more 
recently installed fabric liner and tar tack coat is visible in the upper one third of the photograph. The 
pond floor with bare asphalt (note aggregate) and tar tack coat is visible in the lower two thirds of the 
photograph. 
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Visual Inspection Report 
207-B Center and 207-B North Ponds 

@ 3.0 SUMMARY 

The liners on Ponds 207-B North and 207-B Center are in a deteriorated condition. A tar tack coat, 
originally applied as a seal over asphaltic concrete, is missing from most areas of the pond floor. The 
liner surface in some areas has a rough, irregular texture due to ripped up clumps of tar tack coat. In 
other areas the liner surface is smooth where the tar tack coat is missing and bare asphalt remains. 

Obvious liner breaches, in the form of cracks extending through to soil, are present on the berm slopes 
of Pond 207-B Center. A sheet metal patch, and an area of loose liner fabric on the berm slopes of pond 
207-B North may cover potential liner breaches. Potential liner breaches also exist on the floors of both 
ponds where cobbles are imbedded into the asphalt. A circular hole of unknown depth near the southwest 
corner of pond 207-B North is another potential liner breach. Results of the visual inspection were used 
to place borehole locations. Some boreholes were placed near potential liner breaches and other boreholes 
were placed where the liner appeared to be intact. 
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Visual Inspection Report 
207-B Center and 207-B North Ponds 

Table 1 
Photograph Captions 

Pond 207-B North 
September 1, 1993 

EG&G Media Arts Roll Number 45142 

Figure 3. Photograph # l .  View from Northwest corner, view to the southeast. General view of pond, 
note discoloration of liner, white staining at liquid high water line. Note: Drairdfill pipe extending to 
bottom of pond. Note heatedsoaker pipes in foreground, extending to left side photo. 

Figure 4. Photograph # 4. View from northeast corner, view to southwest. General view of pond, note 
discoloration of liner, white staining at liquid high water line. Note heatedsoaker pipe at right side 
photograph. Note drain pipe at far southwest comer of pond. 

Figure 5. Photograph # 5. View from pond center, view to west. General view of pond, note irregular 
condition of liner surface consisting of bare asphalt with missing tar tack coat (light color areas) and 
patches with tar tack coat intact (black areas). 

Figure 6. Photograph #9. Detail view, north side of pond at berm slope/ pond floor interface. Lower 
third of photograph shows berm slope with intact tar tack coat. Upper two-thirds of photograph shows 
pond floor with patchy, remnant tar tack coat and bare asphalt. Note thin shallow cracks in bare asphalt 
at upper edge of photograph. 

Figure 7. Photograph # 12. Detail view, at southwest corner of pond. Note rough, irregular surface 
consisting of remnant tar tack coat. Note circular marks, presumably from barrels. 

Figure 8. Photograph # 17. Detail view, at northeast corner, view to north. Sheet metal patch secured 
by nails. Note also heater/ soaker hose at top of berm and white discoloration. 

Figure 9. Photograph # 14. Detail view at south-center part of pond, view to south. Torn, loose fabric 
liner on berm slope. 

Figure 10. Photograph # 18. Detail view near northwest corner of pond. Cobbles pressed down into 
asphalt liner. Long axis of largest cobble approximately 4 inches. Tar tack coat missing in this area as 
evidenced by aggregate visible in asphalt. 
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Visual Inspection Report 
207-B Center and 207-B North Ponds 

Table 2 
Photograph Captions 
Pond 207-B Center 
September 1, 1993 

EG&G Media Arts Roll Number 45141 

Figure 11. Photograph #3. View from southwest corner, view to northeast. General view of pond. 
Note discoloration of liner including white staining at level of water level fluctuations. Green staining 
at southwest corner of ponds presumed to be residual water dye. Note weeds growing through cracks in 
loner at approximate high water mark on east and north sides of pond. 

Figure 12. Photograph #2. View from southeast corner, view to northwest. General view of pond. 
Note discoloration of liner and weed growth. 

Figure 13. Photograph #5. View from north side, center, view to south. General view of pond. Note 
patchy, irregular condition of pond liner. Weeds not present on south berm slope of pond. 

Figure 14. Photograph #17. View from northeast comer of pond, view to southwest. Note irregular 
condition of liner, with patched of bare asphalt mixed with areas of partially torn up tar tack coat. 

Figure 15. Photograph #16. View from northeast comer, view to northeast. Note abundant weed growth 
along berm slope and torn fabric liner at corner of pond. 

Figure 16. Photograph #11. Detail view at south side of pond. Upper one-third of photograph is berm 
slope with fabric liner and intact tar tack coat. Lower two thirds of photograph is pond floor with bare 
asphalt (as evidenced by visible aggregate) and tar tack coat (no aggregate visible). 

Figure 17. Photograph #lo. Detail view at south side pond berm slope. Note cracks in liner, white 
staining at former water level and evidence of tar tack coat flowing down slope in lower part of 
photograph. 

Figure 18. , Photograph #9. Detail view at south side pond, on berm slope. Note cracks through liner. 
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Figure 3 

Photograph No. 45142-01 
General V l e w  Pond 207-0 North, 

Wew to Southeast 
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Figure 5 
Photograph No. 45142-05 

Pond 207-0 North, 
Note Light-Colored Bare Asphalt and 

Darker Areas of Tar Tack Coat 



Photograph No. 45142-08 
Pond 207-8 Nor.lh. -, 

Note Rough, Irreguler-E?6nd Floor and 
Smooth Berm Slope 



Figure 7 
Photograph No. 45142-12 

Pond 207-0 North, 
Note Rough, Irregular 

Llner with Clrcular Indentatlone 



Photograph No. 45142-17 
Pond 207-E North, 
Note Sheet Metal - 

Patch and White Dlecoloretlon 



Figure 9 

Pond 207-0 North, 
Note Torn Fabrlc Llner 

Photograph No. 45142-14 - 
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Figure 10 
Photograph No. 45142-18 

Pond 207-0 North. 
Note Cobble Preeeed Down into 

Aepheltic Concrete, A Potentlei Liner Breach 
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Flgure 11 
Pho!ogreph No. 45141-03 

General Mew; Pond 207-8 Center, 
Vlew to Northeast 





Flgure 13 
Photograph No. 45141-10 

Pond 207-8 Canter, 
Note Cracks Through Fabric Liner and 

Tar Tack Cost on Berm Slope I 



Figure 14 
Photograph No. 45141-09 

Pond 207-8 Center, 
Detail View of Cracks on Berm Slope 
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Figure 16 
Photograph No. 45141-05 

Pond 207-8 Center, 
Note Rough, irregular Liner Condition 
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Figure 16 
Photograph No. 45141-17 

Pond 207-8 Center, 
Note Rlpped-Up Clumps of Tar Tack Coat 





Photograph No. 45141-11 
Pond 207-8 Center, 

Note Patchy Tar Tack Coat 
on Pond Floor and Fabrlc on Berm 
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DATE: March 19, 1993 
/ TO: Manager OU4, Bldg. 080, X8608 

Engineering, T690B, X4075 

SUBJECT: RADIOLOGICAL SURVEY 207A SOLAR POND - RWN-007-93 

Attached i s  the  B ic ron  f i d d l e r  survey o f  the  l i n e r  o f  t h e  207A So lar  Pond. 
This completes the  r a d i o l o g i c a l  survey of t he  207A Solar  Pond f o r  t he  Phase I 
RCRA f a c i l i t y  I n v e s t i g a t i o n  Remedial I n v e s t i g a t i o n  o f  OU4. 

If  you have any quest ions concerning t h i s  please contac t  me a t  Extension 4075 
or Pager 0-0971. 
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Attachment 
As s ta ted  a . . '  

cc: 
G. M. Ald r i ch ,  w/o Attachment 
K. D. Anderson, w/o Attachment 
D. J. Davidson, w/o Attachment 
J. 0.  Roberts, w/o Attachment 

EG&G ROCKY FLATS. INC., ROCKY FIATS P U N T ,  P.O. BOX 464, GOLDEN, COLORADO 80402-0464 (303) 966-7000 
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:3 CCC 
3 LCf? 
3 /  BC 
30oc 
35cc 

- YOCO 
5l L'C 
3 2  cc 
31 d 0  
3 Z C @  
3 coo 
3b 'OO 

~ 

i .  
I .  .. 

3379 
3255 

333-L 
3312 
3 l f 7  
3 1 0 s  
3741 

L- 53% 
3536' 
Y / L  Y 
5 5 4 G  
33 ?5- 
3cc/ I 
3 2  4 /  
3217 

3375 
r470 
3 5 3  3 
3781 

4coo  



RADIO LOGIC A L 0 PER ATIONS 11 
CONTROL NO. 

c/m 
METER 

c'm 
METER SCALER BKG BKG 

23. J ~ U O  
24. 3500 
25. 35509 
26. 3500 
27. 93'00 
28. 3500 
29. 3500 

31. 35-00 

,J. 3500 
34. 3 5 0 0  
35. ? 5 O  0 
36. 55-00 
37. 35 0 o 

30. 35-00 

"2. 3300 

38. 3300 
30. 35 0 0  

Y 2476 
3958 

27334 
4060 
38 96 
.7 7 0 Z  

LibLxL 
4000 

2500 0 

400 o 
,3800 
l /ooo 
3800 
400 0 
500 0 

3000 
300 0 

300 0 
3000 

3000 
300 0 
300 0 
Y O 0  0 
5000 

3800 

4000 

3700 
4000 

Lc2 00 

4/ 0 0  

400 0 

-- 

?80 0 

3900 

Y 

Y 
V 
V 

36 96 
3 7w 
3947 
5 2 5 7  
602 
3/ 79 
3/  0 4  
tLa5 
3979 
26c/B 
3.237 
3958 

3 1  96 
3 709 
3777 
3 902- 

r 
4 
1 

L 
Y 

u 
I 

Y 
V 

Y 

Y 

Y 

Y 

Y 

V Y 

V v 

v 
V 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 



- . - -  

BKG 

91. 
92. 
93. 
94. 
95 * 
96. 
97. 

99. 
I 20. 
101. 

98. 

c'm 
t ..I ET E R SCALER 

' 102. 
103. 
104. 
105. 
105. 

110. 
111. 
112. 
113. 
11:. 
115. 
'16. 
17. 

119. 
120. 
121. 
122. 
123 - 
124. 
12s * 
126. 
127. 
1.28. 
129. 
130. 
131. 
132. 
133. 

118. 

. 

4 

9 K G  

91. 350 o 
92. 3500 
93. 3500 
94. 350 o 
95. 350 v 
96. 350 o 
97. 350 0 
98. 350 0 
99. 3'500 
100. 3500 

t 
101. 33-0 o 
102. 3500 
103. 3500 
104. 3500 
105. 3500 
106. 33-00 

107. 33-0 0 

1 0 8 .  ) . h O  

109- 35-00 
110. 3400 
111. 35-0 0 
112. 2 5 0 D  
113. 3590 
114. 2500 
11s.  3 5 0 0  
116. Y o 0  
117. 3500 
118. 33-00 
119. 35-00 

121. 3500 

123. 35-00 

120. 35-00 

122. 3.~~00 

124. 33-00 
125. 33-00 
12 6. 35-0 0 

127. 33-00 
128. 3500 
129. 3,CCO 

130. ~ X Q O  
131. 3500 
132. 35-00 
133. 33-00 
134. 350 0 

135. 3500 
,.3b 3 T L 3 0  

3COL' 
32cO 
370@ 
2 F-BC 
2 900 
si00 
4 5-01? 

3 3  73 
35 7 6 

3 7 3 f  



Cont ro l  No. 

Rad ia t ion  Pro tec t  ion 
Area o r  Equipment Draw ing  Showing Survey Po in ts  



G.$ EGCG ROCKY FLATS 

/ 

C o n t r o l  No. 

R a d i a t i o n  P r o t e c t  i on  
Area o r  Equ ipmen t  D r a w i n g  Show ing  Survey P o i n t s  

I 

1 4  

15- 

14 

13 

I1 

IC 

9 

a 
- 

7 

6 

5 

4 

3 

a 
1 



. .  : . .  . . .  .,_ , . 

. I _ .  

. . . . .  . . .  ...... .... ........ . .: ' r"J c, I , IF.. lJ ' .,, ,_ I 

. . .  ......... . ..... . .-.-. ..fi _..._.. ....__.__. 2 _ ........-. ...... . . . .  . . . .  . . . . . . .  .. . . . . . . . .  .. :. . . . .  - .  . . .  :...- i . . . - :  ..-. . . .  - . .  . .  . .  -. ~ _,_.._. d..' =....': -. ..._... - 
.- 

. .  
. .  : -. :'.". r':-, , .- , -, i., ;:.: +. ': . .  

7-2 - r z  
2-73 

L L l D L U M  

12-1 A 
h2717 
1 0 - 9 2  
/ n  - 9 3  

2- Y-%z 
2 - 4 3  

i 



/ P p  2 e.'* . .  
RADIOLOGICAL 

Contamination Survey 

I d k e n  by: Emp. #  
e 

Taken by: Emp. # 

Taken by: Emp. # 
Signature 

Date: Bui 1 d ing:  

Time: Room if: 

S h i f t :  

I 

Survey D e s c r i p t i o n :  

Diagram/Sketch At tached:  - Yes - No 

INSTRUMENTATION USED 

Smear Counters  

Mfg : 
Model : 
S e r i a l  $: 
Date P e r f .  Test: 

, a l .  Due Date: 
0 t e  C a l i b ' d :  

Hfg : 
Hodel : 
S e r i a l  f :  
Date P e r f .  T e s t :  
Date C a l i b ' d :  
"1. Due Date: 

t4fg : 
b!od21 : 
S e r i a l  2 :  
Date P e r f .  Test: 
Dste Cal i b ' d :  
Cal .  Due Date: 
Background : 

Survey Ins t ruments  

S t a t u s :  
Within Liai  t s  - .  

0- Limi ts  Exceeded 

Posted - 

.- Depos t ed  

COMMENTS 

Radio logica l  O p e r a t i o n s  Foreman: 

S i g n a t u r e  Da t s  



KADIOLOGICAL 
contamination Survey 

RESULTS 

Date: 11- f l -  72. Time: Building: 7 g g  Room: A PddD 
$ETA 

dpm/ 1 OOcm' 
Removabl e Direct Removable Removable Direct Removable 

(Swipe) (Smear) (Swipe) (Smear) 

I n i t i a l  - ! & E W 3 - & I  

CPm C P m  dpm/ lOOcm* CPm C P m  

-. 
1. 2 4  
2. 0 

I .  
2. c 25-0 300 3 
3. c 250 A 3. 3 
4 .  < 250 350 3 
5. c zso 500  3 - .  5. 0 
6. 250 500 0 6.  0 
7 .  C 250 < 250 0 7. 0 
8. ( ZSO L ZYO 0 r B  8. 2/ 

10. 4 zso 4 250 3 10. 33 
11. 25-0 2 50 0 11. 0 
12 .  ( 2 S - D  5- 00 n 
13.  4 250 L 250 3: 13. 3 
14. 250 L 25-0 0 I *  14.  - 12 
15.  c zt;o 4 250 6 15.  Y T  
16. ( 25.0 c zra 
7. 4 ZFO LZSO 0 1 E ' .  17. 

18.  4 250 c Z ! a  

19. 4 250 4 Z ! a  0 

22. c ZTO L LFO L 22. 0 
23. < 250 3 00 0 23. 33 

3 1 G  < z5-0 L 2 7 0  74. 0 

25. 0 25. < 2CO 380 3 
26. 0 26. c rso L ZSO 

27.  c zso c 25-0 

3 28. - 9 28. < zso L zro 
29. 0 +" Y 30. 

29. < 250 L Z F O  

30.  4 250 500 3 
5-0 0 3 31. 0 31. c 2G-0 

33.  c 2 m  FO 0 6 
34.  < 2Fo  c t s o  3 34 * > 

35. 0 
9 0 

27 
'' 36. 

35. <2co . 660 6 
35.  < 250 c 290 
37. < 250 4 z i o  3 37. 

38. 0 38.  < 25-0 L 2! iO  

40. < 2so czro  0 $0. 6 
41. 1 

( 250 3 $0 a - -  

+ f f l  4. 

9 .  ( 9. c 2 f O  L ZS'O 3 33 

3 16. 0 

19. -211 

0 
0 0 

20. 0 
7 1 .  0 

-.- 20. 4 250 czso 6 t F  
250 Y O  0 

- 2 4 .  

+ i H  27. 33 

32.  < 230 /m 6 2 6- 3 2 -  0 
0 
1 

0" 2 E  39. 0 3s. < 2 T O  500 

b Z Y  
0' 

4 25ZJ 300 3 
< ZtTU 300 
< 250 c 2m 0 43. 
4 250 c zm 6 3 c 4 4 .  3 

4 5 .  < 250 S O D  io11 4 5 .  4F 

2 D  4 1 .  @ ::: 
4 4 .  



e 
I n i t i a l  

CPM 
Removable 

(Swipe) 

RESULTS 

CPM DPH/ 10 0 a 2  
Direct R e m o v a b l e  

(Smear) 

D a t e  Completed: // - 1 /f- 92- 

6H 
Removable 

(Swipe) 

CPM DPM/ 10 0 cp2 
D i r e c t  Removable 

(Smear) 

46. 18 
47. b 

49 . YR 
5 0 .  6 
51. 0 
5 2 .  0 

53. 0 
5 4  . .A 

56 . 9 
' 5 5 .  36  

5 7 .  0 
5 8 .  2.7 
59. 0 
60 . 0 
61. 

63 . '0 
62. 2- 
6 5 .  A 
66. 0 
67. YZ 
68. 0 

I U .  

71. 27 
- *  / 2  72. 

73. / P  
74. 0 
75. /ẑ  

.- 

T C  G 

/ I .  In 
78 . 0 
79. 0 
ao.  0 
81, 3 
82 .) 21/ 
83. 0 
a 4 .  I: 
a5. 
86. D 
87. 0 

2 7  a8 (. 
89. 9 

/5 9 0  - -- 



. .  . .  . .  . .  . . . .  .. . , .. . . . . .  ,. . . . . .  . . . . .  . .  

Control   NO.‘^ 6 t ' ' I j  

RADIOLOGICAL K O N I T O R I N G  
Contaminat ion  survey . .  

I n i t i a l  

RESULTS 

D a t e  C o m p l e t e d :  ( I  -/5--72 

CPM C?!H DPM/100-2 CPM C?M DPM/ 1 0  0 c m 2  
R e m o v a b l e  D i r e c t  R e m o v a b l e  R e m o v a b l e  Direct R e m o v a b l e  

( S w i p e )  ( S m e a r )  ( S w i p e )  ( S m e a r )  . .  



CPM 
R e m o v a b l e  

( s w i p e )  

136. c25-0 '/so f i  0 
b 
0 

137. c 250 300 
138. c 250 300 
139. c 250 300 

c z s o  0 
1:' 

0 3 c zqo 142. c zSo 
C Z 5 0  . 6 3 143. 4 250 
< 250 * j  6 

145. zro  c 250 0 
144. 4 250 

L 250 6 
c zso CZ50 e 3 

4250 6 3 
150. < zsD c ZYO 0 

L Z S O  0 

6 

c 
€ 3 

< 258 C z 5 O  6 3 
14,. C25.0 

C 
1 4 6 .  4 ~ F O  c 2 g O  6 3 

:::I 
151. < zS0 

? 3  
7 0 

152. < 250 c 2ro 
153. 4 250 L 250 
154. < 2s-n cz50 I.r 0 

7 6 
155. < Z S D  

G 3 
1=5. < 2 9  1 0 0 0  
1 . t z m  7 50 

s o  0 3 isa. < 250 
159. < Z F O  TOO 7 7 
160. C t S O  !Too * I= 0 
161. C 250 300 0 
162. c ZFO 300 7 3 

c z ! i o  e 3 163. 250 
164. < z!TO c ZFO 0 

CZm 3 0 165. c zT0 
166. i z S 0  42Yo F 3 

C2.W 3 167. c zso 
c z j - 0  3 1 2  168. L 250 
<zs0  c 0 169. 250 

170. < 25-0 C Z F O  0 

1, 
6 171. 4 2!70 

Q 
700 7/10 A 3 

15 

- 

=so a 
700 .-, 0 

176. 415-0 C Z S O  8 L3 
177. < 2 2 0  LZSO 4 k 
178-  L 250 c ZFO 0 

172, c 25-0 C 250 6;; :::Po 
4 2 5 0  

c 25-0 ( Z q O  3 0 179. 
1 9 n  - - I  , -l L - 0  L' Z 

I n i t i a l  

136. b 
137. 3 6  
138. 0 
139. 0 
140. D 
141. 0 
142. 4 2  

3 143. 
3 1 4 4 .  

145. 33 
146. 0 
147. 0 
148. 3 6  
1 4 9 .  2 7  

I 2  150. 
151. 0 
152. 0 
153. 0 
154. 0 
155. 0 
156. 0 
157. 0 
158. 

3 159. 
160. 9 
161. z L 

0 162. 
163. 0 

0 164. 
165. 0 

3 166. 
167. z r  
168. 0 
169 0 
170. 0 
171. 0 
172. 3 
173. 0 
174. 0 

0 
176. 9 

d 
178. 6 

0 
3 

0 

175. 

1-77. 

179. 
1 F c 1  

RADIOLOGICAL MONITORING 
. Contamination sulrvey 

RESULTS 

Resurvev 

D a t e  C o m p l e t e d :  I 

CPM DPM/ 10 O m 2  CPM CPM DPM/ 10 0-2 
D i r e c t  R e m o v a b l e  R e m o v a b l e  D i r e c t  R e m o v a b l e  

( S m e a r )  ( S w i p e )  ( S m e a r )  



I n i t i a l  . 

CPM CPM 
R e m o v a b l e  ’ D i r e c t  

(Swipe)  

Control N;. d 1 1  

RADIOLOGICAL MONITORING 

RESULTS 

Resurvey 

D a t e  C o m p l e t e d :  I 

DPM/100cm2 CPM CPM DPM/ 10 0-2 
D i r e c t  R e m o v a b l e  R e m o v a b l e  . R e m o v a b l e  

(Smear) (Swipe) ( S m e a r )  



Control 'NO. 7' 61' / I  

(Swipe)  (Smear) 

226. 4 250 < 25-0 I ,  
227. 2.5V cz50 

) &  4 228. . <  250 c 250 6 

210. c, %50 ( 2 5 0  )Q i f  
. L. 250 c 250 c 9 
232. < 25v 250 4 
233. < Z #  C 250 f 6  2 1  
234. c ZFO 

236. < 2so c 2.70 * 3  

bo 

229. < 250 c 220 B 3  

C Z F O  0 ,  . I, 
235. L 250 C25.3 0 3 

237. ( 2y0 c 25.0 '' 6 
c zso E L  
1500 9 
!roo I C  3 F 241. C 270 I500 21 

2-d. c z r o  

243. < z yo 
244. < 250 

3 
3 

245. < 250 4 250 

3 
246. < z S i  c nso 
-'7. < ZTO <zso 
- * a .  c (250 1 1  3 

250. < 2 5 0  (250 . 0 
251. C 2 5 0  C Z 5 L J  6 

c 250 40 252. ( 2 s  
253. C25-0 < 259 

c 2 5 3  35 2 5 5 .  4zs-u 

ea: x 
242. < 250 BOO l a  4 tq 

60 
I 'E; G Y!T 

14 

I-r - 
249. (259 C 25-0 I ,  3 

' 36 
254. czso  c 2.a  , I  Z l  

256. < 250 < z q o  F 18 
257. < 2 r o  k 250 / I  

259. <ZFO C 250 G 6 

11 0 

c ZSQ I '  /2 

266. ,-< 250 2-70 I \  1s 
268. < 250 2 50 R 3  

/t 
258. < z r o  < 250 / 2  

260. c25-0 c ZFO 

262. < 2 5 0  4 250 12 
250 < Z!iO L 

4 

9 
261. < 250 C 250 

@26!! < 250 z5d c 
4 25'0 

267. '1 < .?SO 2 so 6 

269. Z g O  5 0 0  I I  I 2  
2 7 0 .  z!iC 7 5-0 f l c  

RADIOLOGICAL MONITORING 
' Contamination survey 

RESULTS 

(Swipe)  (Smear) 

226, 21 
227. G 
228. 0 
229. 0 
230. 0 
231. 0 
232. 0 
233. IK 

0 234. 
235. 42 
236. 0 
237. 0 
238. 6 

.Zl 239. 
3 
0 

240. 
.241. 
242. 0 
243. 0 
244- a 
245. 0 
246. 0 .  
247. 0 

21 
249. 0 
250. L 
251- 6 
252. 0 
253. 36 
254. 27 
255. 0 
256. 0 
257. 0 
258. 0 
259. 21 

260. 9 
261. 0 
262. 18 
263. Z l l  
264- 0 
265. 70 

/8 266. 
267. 
268. 0 
269. L 

0 2 7 0 .  ~ 

I 

248. 

0 

Initial Resurvey 

Date Completed: I 



Control NO. 8 o;.// 

CPM 
Removable 
(Swipe) 

Initial 

RADIOLOGICAL MONITORING 
Contamination survey 

RESULTS 

Resurvev 

CPM DPM/ 10 Ocm2 
Direct Removab 1 e 

(Smear) 

Date Completed: 

CPM 
Removable 
(Swipe) 

CPM DPM/100cm2 
Direct Removable 

(Smear) 

282. 21 
283. 0 
284. 
285. 0 
286. 
287. 0 
288. 0 
289. 1z 
290. 0 
291. 0 
292. 33 
293. 0 
294. 9 

- 

295. 48 
296. 0 
297. 0 
298. 3 
299. 33 
300. 0 

302. 33 
303. 0 

~ 

305. 3 
306. 5-7 
7 n7 9 
> V I .  .J 

308. 3c1 
309. 12 
310. 9 
311. 9 
312. 24 
313. 12 
314. 12 
315.- 0 



' .  

CPM 
R e m o v a b l e  

( S w i p e )  

I n i t i a l  

I RADIOLOGICAL MONITORING I . Contamination survey 

Resurvev 

D a t e  C o m p l e t e d :  / 

CPM DPM/ 10  Om2 CPM 
D i r e c t  R e m o v a b  1 e R e m o v a b l e  

( S m e a r )  ( s w i p e )  

.CPM DPM/1100cm2 
D i r e c t  R e m ' o v a b l e  

( S m e a r )  



RADIOLOGICAL MONITORING 
Contamination survey 

3 3-7. C Z F O  c z!To 17 
: '. c ZYO C 250 c 0 
3 8 5 .  < Z F O  c zso 3 
3 8 6 .  c 250 c z r o  11 6 
3 8 7 .  < 15-0 4 250 Q 3 
388. c Z F ~  L t 5 3  0 
389. 25;o (250 / &  0 

0 
3 
45- 

e 0  390. ZFO 

391. C 250 7 
392. c z r d  1500 
393. c 25-0 IO00 

396. C 250 c 25-0 
3 9 5 .  c 290 

16 Lo 
394. c 2)-0 i o  00 e 3 3  

3 9 7 .  25-0 < Z F O  E 0 
398. c 250 < z r o  4 7  6 

3 I 7  

<;?so U 

7 

399. C 250 . c 7 4 n  ( 7 - 0  0 - 
I G  3 

c 2,-0 < 250 
40L. p' < Z F O  C 250 
403. 
404 * < 25-0 <250 16 21 
4 0 5 .  L Z 5 O  

' c 2 50 < 250 I= 0 
an 

9 < 250 6 

Control  No. 1 0  ci?//  

383. 6 
384. 15 
385. IT 
386. 0 
387. 9 

0 ,388. 
389. L 
390. 0 

9 
392. 0 
393. 2 y  

0 394. 
395 * 3 
396. 0 
397 .. 0 
398. 0 
399 / 2- 

401. 2 7-  
402. 0 
403. I F  
404. I 2  

/ z  

-- - 3 
391. 

0 400. 

- 405. 

RESULTS 

I n i t i a l  R e s u r v e v  

D a t e  Completed: 

CPM CPM DPM/ 10 O m 2  CPM CPM DPM/ 10 0 c i a 2  
R e m o v a b l e  R e m o v a b l e  D i r e c t  R e m o v a b l e  R e m o v a b l e  D i r e c t  

( S w i p e )  ( S m e a r )  ( s w i p e )  ( S m e a r )  

0 



, 

T n i t i z l  R 2 s u rr e v 
Date Completed: 

CPM CPH oP!'!//1ooG;12 C?M CPM OPH/100c!2 
Reaovzbl  e D i  rect  Rexvabl e 
(Swipe) - ( S e a r )  

Removable Direct R&vabl e 
(Swi-pe) .. (Sczear) 

i 

1. a 
2. 0 
3.  /5 - 
4. 1 2  
5 .  1 2  
6. 6 \ 

7. 0 
8. 0 
9. 0 
10. CT 
11. 0 

12 
2 0 

12. 

1:. 0 
15. I Z  
16. = Y  
17. 0 .  
18. - 0 -  
E. e( 

L .  

20. 

. . LL- 
* '  23.  

24 .  
25 .  
25. 
27. 

22.  

31. 
3 2 .  
3 3 .  
34. 
35. 
36. 
37. 
' 8 .  
3%- 

41 * 
42. 
43. 
4 i .  
45. 

28 - 
30. 

40. 

23. 
24. 
25. 
26. 
97 
& I .  

28. 
2. 
30.  
31. 
32. 
23- 
34. 

36 . 
37. 
38.. 
39. 
40.  
41. 
42. 
43. 
44- 
4 5 .  

7 c  -e. 

. .. -. 
. .  

... . 





........... J..!.. 

. .-  . .  ' .  . . .  . _  

G - 4 . -  

a 

3 

3 
E 

c) 
c) 
m 

c-) 

a 

.. . . . . .  

... I. ,,. . PERCENT ERROR ' .  . . '  .. 

..... '. '..A<, $1 1. :j: ... 
I '.+. 
.,,:.:.A .. r....: 8 \ I: :. ..* 

. .  .. ..?. . ,:... 1 &... z\ .::,:. 
..... 
:*.:m ..... ... 
.,L. ....., 7 

Y I.>% 
1 ... . .  

. .  

. .  

i. ... 
. . . . .  

. . .  

I '. * .. 

U 
D 
-i 
n 
v, 

-. 
I I  

=I 
0 '  
3 .. 

k 
k 
b 
-I 
0 .. 

--. -. 
. . . .  

I- 
O 
0 

=! 
0 
z 

? 

. . . .  + -  . .  . . .  

m 
b 
3 

. .  ..... 
.-.c;: ' .  c; 

.... . . .  
..L.-.( 

. . .  . . . .  , ' ,k 
. I  

- .  



L 
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e -  PERCENT ERROR. .. . .  
*- . 3 --.- 
*. 

. .  
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C. 
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I '  EGcG ROCKY FLATS G* a - 
INTEROFFICE CORRESPONDENCE 

DATE: November 5, 1992 

TO : D. J. Davidson, R a d i o l o g i c a l  ope ra t i ons ,  Bldg. 881, X5772 

From: R. W .  Norton, R a d i o l o g i c a l  Engineer ing,  B ldg T690B, X4075 

SUBJECT: RADIOLOGICAL SAMPLING PLAN FOR 207A POND RWN-015-92 

P r i o r  t o  t h e  i n i t i a t i o n  o f  Phase one o f  t h e  RCRA (Resource Conservat ion & 
Recovery A c t )  F a c i l i t y  Invest igat ion/Remedia l  I n v e s t i g a t i o n  o f  Operable U n i t  
4, a r a d i o l o g i c a l  survey o f  
s o l a r  Pond 207A must be conducted. 
t o  t h e  a c t i v i t i e s  t h a t  w i l l  occur i n  t h e  207 a Pond, has developed a 
R a d i o l o g i c a l  Sampling P lan  (at tachment)  t o  determine t h e  r a d i o l o g i c a l  
p r o t e c t i o n  c r i t e r i a  f o r  a c t i v i t i e s  w i t h i n  t h e  207A Pond. 
d i v e r t  t h e  I n t e r  Agency Department (IAG) schedule which i s  t o  s t a r t  November 
23, 1992, a complet ion d a t e  o f  November 20, 1992 i s  necessary. 

I f  you have any quest ions p lease  c o n t a c t  me a t  Extens ion 4075, o r  D i g i t a l  
Page, 0971. 

R a d i o l o g i c a l  Engineer ing (RE) i n  response 

I n  o r d e r  t o  n o t  

RWN 

Attachment: 
As S ta ted  

cc  : 
K.  D. Anderson 
B. L. A u s t i n  
W .  W. B a i l e y  
D .  R. F e r r i e r  
E.  M. Lee 
R.  T. Ogg 
J .  D.  Roberts 

EG&G ROCKY FLATS, INC., ROCKY FLATS PM, P.O. BOX 464. GOLDEN, COLORADO 80402-0464 (303) 966-7000 



RADIOLOGICAL PROTECTION SAMPLING PLAN 
SOLAR PONDS REMEDIATION PROJECT 

207 A POND 
NOVEMBER 5, 1992 
SUBMITTED BY 
R. W. NORTON 

RADIOIDGICAL ENGINEERING 

Introduction 

Prior to the initiation of phase one of the RCRA (Resource 
Conservation &I Recovery Act) Facility Investigation/Remedial 
Investigation of Operable Unit 4 ,  a radiological survey of Solar 
Pond 207A must be conducted. Radiological Engineering (RE) has 
developed and submitted the following sampling plan to determine 
the radiological protection criteria for activities within the 
207A Pond. 

Methods and Materials 

The 207 A pond will be divided into grids 100 meters squared, RE 
will supply a map of the pond with the number of grids. A random 
survey (a minimum of three sampling points in each grid) for 
alpha removable plus fixed and a gross gamma survey will be 
required within each grid. If a sample is greater than the 
allowable limits w'ithin the grid a more detailed suwey 
the grid will be required. 

within 

Alpha Survey 

A Alpha fixed plus removable will be conducted using a ludlun 12- 
1A coupled to air proportional detector and SAC 4 for removable. 
Direct plus removable Alpha survey of the pond will be conduct 
according to ROI (Radiological Operating Instructions) 3.1, 
"performance of Surface Contamination Surveysv1. 

Gross Gamma Survey 

A gross gamma survey will be conducted using the Bicron Field 
Instrument for the detection of low energy Radiation (FIDLER). 
Surveys utilizing the FIDLER will be conducted according to ROI 
6.6, "use of the Bicron FIDLER (Field instrument for the 
Detection of Low energy Radiation)Il. A walk over survey will be 
conducted of each grid to identify elevated areas of 
contamination. Action levels are identified in the procedure. 

Documentation 

All sample location will be documented and approved by 
Radiological operations supervision in accordance with ROI 3.01, 
and submitted to RE for review. 



Ti t G z G  ROCKY FLATS It.$ 

INTEROFFICE CORRESPONDENCE 

DATE: July 8, 1993 

TO: E. A. Christopher, Radiological Operations, Bldg. 881, X5772 

From: R. W. Norton, Radiological Engineering, Bldg. T69 B, X4075 

SUBJECT: RADIOLOGICAL SAMPLING PLAN FOR THE 207B CENTER SOLAR POND RWN-024-93 

This memorandum is a supplement to the memorandum dated July 2, 1993, from 
R. W .  Norton, subject, Radiological Sampling Plan for the 2078 center Solar 
Pond RWN-021-93. Attached is the Sampling Plan with the additions, the 
additions are underlined. 
time o f  72 Man Hours to 75 Man Hours, that it will take to complete the 
Sampling of the 2078 center Solar Pond. 

The additions to the plan also change the estimated 

If you have any questions please contact me at Extension 4075, or Digital 
Page 7973. 

RWN 

Attachment: 
As Stated 

cc: 
G. M. Aldrich 
W .  W .  Bailey 
R. W .  Boyle 
S. W. Dewitt 

- .  - S. R. Keith 
J. B. Mellen 
R. V. Morgan 
R. T.  Ogg 
3. D. Roberts 

EG&G ROCKY FIATS. INC.. ROCKY FLATS PLANT, P.O. BOX 464, GOLDEN, COLORADO 80402-0464 (303) 966-7000 



Attachment 
July 8 ,  1993 

Page 1 of 2 
RWN- 024 -93 

Introduction 

RADIOLOGICAL PROTECTION SAMPLING PLAN 
SOLAR PONDS REMEDIATION PROJECT 

2078 CENTER SOLAR POND 
JULY 2, 1993 
SUBMITTED BY 
R. W. NORTON. 

RADIOLOGICAL ENGINEERING 

Prior to the initiation of phase one of the Resource Conservation and Recovery 
Act (RCRA) Facility Investigation/Remedial Investigation of Operable Unit (OU) 
4 ,  a radiological survey of the 2078 center Solar Pond must be conducted. 
Radiological Engineering has developed and submitted the following sampling 
plan to determine the radiological protection criteria for the activities 
within the 2078 center Solar Pond. 

I 

Methods and Materi a1 s 

The 207B center Solar Pond will be divided into grids 5 meters squared, 
Radiological Engineering will supply a map of the pond with the number o f  
grids. One sample will be taken in each grid for Alpha removable plus fixed, 
Beta removable and a gross Gamma survey will be required at each sampling 
point. If a sample is greater than the allowable limits a more detailed 
survey within the grid will be required. 

Alpha Survey 

'coupled to an air proportional detector and a SAC 4 for removable. Direct 
plus removable Alpha survey of the pond will be conducted in accordance to 
Radiological Operation Instructions (ROI) 3.1, "Performance of Surface 
Contamination Surveys". 

-- - A n  Alpha fixed plus removable survey will be conducted using a Ludlum 12-1A 
? 

Gross Gamma Survey 

A gross Gamma survey will be conducted using the Bicron Field Instrument for 
the Detection of Low Energy Radiation (FIDLER). Surveys uti1 izing the FIDLER 
will be conducted according to ROI 6.6, I' Use of the Bicron FIDLER (Field 
Instrument for the Detection of Low Energy Radiation)". The background reading 
will be taken outside of the 2078 center Pond, between the 207A, and 207B 
series ponds. One sample will be taken in each grid t o  identify elevated 
areas of contamination. Action Levels are identified in the procedure. 

1 



Attachment 
July 8 ,  1993 
RWN- 024 - 93 
Page 2 of 2 

. .  Beta/Gamma Survey I 

A Beta/Gamrna fixed plus removable will be conducted usinq the Ludlum 31 with 
the GM Pancake Probe for direct. and the Eberline BC-4. for removable. 
Direct ~1 us removabl e Beta/Gamma survey wi 11 be conducted in accordance to 
Radioloqical Operation Instructions (ROI) 3.1, I' Performance of Surface 
Contamination Surveys 'I. 

Documentation 

All sample results will be documented and approved by Radiological Operations 
Supervision in accordance with ROI 3.01, and submitted to Radiological 
Engineering for review. 

.I 

2 



ii EGcG RQCKY FLATS It.$ a 
INTEROFFICE CORRESPONDENCE 

DATE: September 8, 1993 

TO: R. T. Ogg, Solar Ponds Remediation Program, Bldg. 080, X8608 
9 d  

From: R. W. Nortony Radiological Engineering, Bldg. T690B, X4075 

SUBJECT: RADIOLOGICAL SURVEY 2 0 g S O L A R  POND -RWN-036-93 8- C&%, 5.4 

Attached is the Radiological survey of the liner of the 207B Center Solar 
Pond, for the support o f  Phase I RCRA Facility Investigation Remedial 
Investigation of OU4. 

The survey information will be used to establish the requirements for the 
Radiological Work Permits (RWP's) for work to be preformed in the 207B Center 
Solar pond by the sub contractor. 
information in support of the characterization of the 207B Center Solar Pond 
under the remedial investigation process. 

The sub contractor will also use the 

If you have any questions concerning this please contact me at Extension 4075 
o f  Pager D7973. 

rwn 

Attachment 
As stated, 

cc: 
G. M. Aldrich, w/o Attachment 
W .  W. Bailey 
R. W. Boyle 
E .  A. Christopher, w/o Attachment 
S. M. Paris 
J. D. Roberts, w/o Attachment 

.- -. 

. _- 

a 
EGBG ROCKY FLATS, INC., ROCKY FIATS P M ,  P.O. BOX 464, GOLDEN. COLORADO 80402-0464 (303) 966-7000 



Attachment 1 

Page 1 of 23 
RADIOLOGICAL RWN-036-93 r Contamination Survey  

- 

II 
INSTRUIIENTATION USED 

Mfg: 
Model : 
S e r i a i  k!: 
Date P e r f .  C k :  
Date  Cal i b ’ d :  
C a l .  Due Date :  

Mfg : 
Model : 
S e r i a i  5 :  
Date Per  ’ .  C k :  
Date  C a l  b‘d:  
C a l .  Due Da te :  

.. . 

Mfg : 
Model : 
S e r i a l  i :  
Date  P e r f .  C k .  
Date  C a l i b ‘ d :  
C a l .  Due Da te :  
8ac  kground : 

55229-19-93 

Survey  Ins  t t-urcen t s 

-- 
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e Control No. 

R A D I O M G I C A L  M O N I T O R I N G  
Contamination survey 

RESULTS . - 3.y; 
Date Completed: 

I n i t i a l  

CPM DPM/ 1 0  0 c m 2  
Direct Removable 

(Smear) 

CPM DPM/ 1 0 0 c m 2  CPM 
Removable 

(Swipe) 

CPM 
Removable 

(Swipe) 

4 6 .  
4 7 .  
48. 
’ 9 .  

5 1 .  
5 2 .  
5 3 .  
5 4 .  
5 5 .  

-e 10 . 

D i r e c t  Removable 
(Sme.ar) 

4 6 .  
4 7 .  
4:1. 
4 9 .  
5 G .  
5 1 .  
5 2 .  
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(3 
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5 4  
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6 0 .  

n 
*. 
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6 0 .  
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Control No. 

R X D I O M G I C A L  HOWITORIHG 
Contamination Sursrey 

CPM 
Renovable 
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RESULTS 
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Control No. 

W I O L O G I C A L  MONITORING 
. Contamination Suroey 

RESULTS 
. .  

I n i t i a l  - ,  
Date Completed: 
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Taken by: E!Tp. a Name/Oqanf z a t l  on hp. # 

I 
, 

FTDlEfi 
/-.[I- M 

Mfg : 
Model : 
Serial  #: 
D a t t  Perf. Ck: 7 $ y j ~ - 9 3  
0.z.t~ Cal i b'd: 
Cal. Due D z t ~ :  

BICRON FTDLE? 
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C/n; P o r n  

BKG MEE SaLm (Y/N) BKG 



COMiiOL NO.' SPECTAL 
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a Radiation Protection 
Solar Ponds - B Series 
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BICRON FIDLER -PERFORMANCE TEST LOG 

tnslrumenl Serial It 4 S / p p  Deleclor Serial 11 R 0 6G 6, Probe E,Uicicncy /3 iI 6 Dale Duo Calibralion .//3 '/ 
USER SOURCE RI25PONSE ' 

DATE 1 I 'END 1- SCALER 1 RATEMEl'EII I RANGE 

CSL Source 11 603V ' 
Dale Due Cat. 7 h '3 Toleranco ( I / - )  20 yo : lGL990 lo 3 2 6  CPM.pliolon 

Equivalonl Rdg. - [Sou!co DPMx 0.30 x Calibralod % ollicioncy 1; 1391 r r  CPM-photon 

Aclivily (DPM alpha) 1 8v3 '1 V o  
- ~ 

This form will be lnillalod as required, information from 1110 instrumeiil will bo placed al llie lop of lfio form. The information In llie cenler soclion is  recorded 
l rom Perforrnmco Tosl. Tho Informalion in 1110 lower section is from 1110 sourcos. Tho Equivalent roading is calculatod by laking 1110 OPM of l l i o  source and 
niulliply by l l i e  lix valuo 01 0.38 and tlion mulliply by 1110 percent of oflicioncy lislod on 1110 probo lrom 1110 last limo 1110 ilislrumoni was calibrated. Equivalonl 
had ing  is colculalod and rocordod vrl~ori  l l i e  lorn1 Is Inilialud. 0110 snurco i s  ciilculaIot1 por Tosl Log shoal. 



.. . .  

I 

LUDLUM MODEL *I2-.lA PERFORMANCE TEST LOG 

X I / C S L  

X l o l c s c  

x I W C S L  

x I IVC sc 

114 T O L  
(I I Ill lo Is) 

PIE rosr 
rwo DE 

S/l*I 
-- 7- 

I: 01 1 E !.!/I I 1's 
SIC I Ih 1 UI I ti 

a 



S H I F T :  M 1  SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE:  ERROR: (%) .  
T I M E :  EMP NO: 

S H I F T :  P 4  SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE : ERROR: (%) 
T I M E :  EMP NO: 

ISHIFT: p i  SOURCE: (CPM) 

S H I F T :  D1 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE:  ERROR: (%) 
T I M E :  EMP NO: 

SRC S/N: BKG: (CPM) 
VALUE : ERROR: (%) 
T I M E :  EMP NO: 

S H I F T :  M 5  SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE : ERROR: (%) 
T I M E :  EMP NO: 

ISHIFT: MZ SOURCE: ( C P M I  

S H I F T :  M3 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE: ERROR: (%) 
T I M E :  EMP NO: 

SRC S/N: BKG: . icmj 
VALUE:  ERROR: (%) 
T I M E :  EMP NO: 

S H I F T :  P 6  SOURCE : (CPM) 
SRC S/N: BKG: (CPM) 
VALUE : ERROR: (%) 
T I M E :  EMP NO: 

S H I F T :  D5 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE : ERROR: (%) 
i l k € :  EMP NO: 

- 

SRC S/N: BKG: (CPM) 
VALUE : ERROR: (%) 
T I M E :  EMP NO: 

S H I F T :  03 SOURCE: (CPM) S H I F T :  M7 SOURCE : (CPM) 
SRC S/N: BKG: (CPM) SRC S/N: BKG: (CPM) 
VALUE : ERROR: (%) V A L U E :  ERROR: (%) 

S H I F T :  P 2  SOURCE: (CPM) 
SRC S/N: . BKG: (CPM) 
VALUE:  ERROR: (%) 
T I M E :  EMP NO: 

I T I M E :  EMP NO: 

SRC S/N: BKG: (CPM) 
VALUE:  ERROR: (%) 
T I M E :  EMP NO: 

T I M E :  EMP NO: 

S H I F T :  M6  SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
V A L U E  : ERROR: (%) 
T I M E :  EMP NO: 

S H I F T :  P3  SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE: ERROR: (%) 
T I M E :  EMP NO: 

S H I F T :  D 6  SOURCE: (CPM) 
SRC S/N : h d  z 4 / /  BKG: (CPM) 
VALUE:  z o / e o  ERROR: (%) 
T I M E :  og.?ii EMP N O : 9 - / 3 ~ / 0  

S H I F T :  D 7  SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE:  
T I M E :  EMP NO: 

ERROR: (%) 

S H I F T :  M4 SOURCE: (CPM)  
SRC S/N: BKG: (CPM) 
VALUE : ERROR: ( X )  

1 T Ib lE  : EMP NO: 

S H I F T :  D 4  SOURCE: (CPM)  
SRC S/N: BKG: (CPM)  
VALUE : ERROR: (%)  
T I M E :  EMP N O :  

I T I M E :  EMP N O :  

6 3 7 6  
YB, i 
- 7.3 

SOURCE: (CPM) S H I F T :  P 7  
SRC S/N: BKG: (CPN)  
V A L U E  : ERROR: ( X )  
T I M E :  EMP NO: 

% ERROR = ( C P M ) x 3  - CSL VALUE x 100 
C S L  VALUE 

WHERE " C S L  V A L U E "  I S  I N  DPM U N I T S  

--I 

FiF-47376 (8193) 



/- I 



LUDLUM MODEL 31 PERFORMANCE TEST LOG 

DATE/TI M E 

.7-/0-93 e& 

?/&/ 73 

BETA SOURCE CHECK 

PROBE BACKGROUND SOURCE CPM IN TOL. 

RPT NAME/# SIN CPM X1K XI00 X10 x 1  SIGNATURE YES NO 
FOREMAN 

/ 

0/5/277 +O 763K 5-54 600 *-&&&kg L /  

06/42 $: ? s o  WO/C &,$KO 6200 5 5 0  w. / 
/- 

n 

SOURCE SERIAL STANDARD COMM E NTS : 
BOARD NUMBER VALUE X 1000 range not calibrated 

X 1  K 6 02 9 / 3  2, om, 926 
x 100 602 31 -2- /w, 0?3 

SERIAL#: . 1 2 6  ,Z 6 DUEDATECALIB: 7 - 23 BUILDING: &Y/- 5- 

% Error = ICPM x3) - Standa rd Value x 1OQ 
Standard Value 

. 

-? 

e e 



& f D L w v  3/  
# 4 - P E R F O R M A N C E  TEST LOG 

9 - / -  9 3  

SERIAL #: 6 h 6 ’ D  DATE DUE CALIB: 7- 9 L  BUILDING: SH F?:D? 

These forms will be used to record parameters noted during daily performance checks. If any instrument requires additional 
repair or service, return to the E.T. Shop. 

SOURCE BOARD SIN STANDARD VALUE (dpm) 

! 

THIS FORM WILL BE SUBMITTED TO RADIOLOGICAL ENGINEERING FOR PERMANENT RETENTION WHEN COMPl ETE. 
n - 



SMEAR COUNTER PERFORHANC . T E S T  LOG SHEET START DATE: 7 c -53 
STOP DATE: 7 - -  // 9 3  

- LOCAT I O N  : 
COUNTER S E R I A L  NO: %g 
BU I L D  I N G  : 7 5 0  

S H I F T :  0 5  SOURCE: (CPH)  
SRC S/EI:go357/ BKG: (CPf.1) 
V A L U E : d o o o o  Z i c o u  ERROR: ( % )  
I lb i€ :oc /G Et lP  t I O : 5 / 7 3 9 L 4 '  

S H I F T :  bl2 SOURCE: (CPM) S H I F T :  P 5  SOURCE: (CPM) 
BKG: (CPM) SRC S/N: 60 5 / BKG: (CPf l )  SRC S/N: 

VALUE: ERROR: (%) 
T I N E :  EMP EIO: T I M E :  /G!S EMP NO': 

S H I F T :  D2 SOURCE: (CPM) j m q 5 \  S H I F T :  M6 SOURCE: (CPH) 
SRC S/R: ~ 0 3 5 ~ '  BKG: ( C P f l )  ,I'/ SRC S/H: BKG: (CPbl) 
VALUE: ZOOO~> ERROR: (%) - 3 . 2  VALUE: ERROR: (%) 
T I M E :  0'3~0 E t l P  NO: 3\(07CrI T I M E :  EMP NO: 

V A L U E : Z L ~ ~ ~  ERROR: (%) -- 

S H I F T :  b l l  SOURCE : ( CPf l )  
SRC S/N: BKG: (CPFl) 
VALUE : ERROR: (%) 
T I M E :  EMP NO: 

6 3 9 s  
0 .& 

- 4 * 1 2 ,  

I 
~ 4 & &  
0 

-2 ,  7 

S H I F T :  D1 SOURCE: (CPM) 
SRC S/N: . BKG: (CPt.1) 
VALUE : ERROR: (%) 
T I N E :  EMP NO: 

S H I F T :  P 2  SOURCE: (CPM) 

VALUE&+ ERROR: 
TIME:- EMP NO: 

SRC S/N: o m /  BKG: (CPM) 

~ ~ 

S H I F T :  P I  _ .  SOURCE : (CPM) 
SRC S/N: BKG: (CPI.1) 
V A L U E :  ERROR: (%) 
T I H E :  Ef4P NO: 

bL.tj S H I F T :  06 SOURCE: (CPM) b3C,a 
-sc v A L u E 2 o t  ERROR: (%) -..1/./~' 
. L SRC S / N : b o Z s 7 /  BKG: (CPM) 0. I 

T I M E . : / o o o  EMP NO: 

S H I F T :  P 4  SOURCE : (CPPl) 
SRC S/H:m357) BKG: (CPM) 
VALUE:  3 0  008 ERROR: (%) 
T I M E :  /la36 EMP NO: d / g < C L l  

S H I F T :  113 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE: ERROR: (%) 
T I M E :  

SHIFT: 03 ~ ' Y ~ ~ R c E :  (CPM) 
SRC S/N: &O357/ BKG: (CPM) 
VALUE:  'LOCOS ERROR: (%) 
T I M E :  os\s Eb1P NO: 5 1 ~ 7 ~ 7  

SRC S I N :  BKG: (CPM) 
VALUE : ERROR: (%) 
T I M E :  EMP NO: 

S H I F T :  P6 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE : ERROR:' (%) 
T I M E :  EMP NO: 

,,+k SHIFT: ~7 SOURCE : (CPM) 
,c) SRC S/N: BKG: (CPt l )  

-3.37 VALUE: EBROR: ( % )  
T I M E :  EMP NO: 

S H I F T :  P 3  SOURCE: (CPM) 
BKG: (CPM) 

VALUE:  ~ COO SRC 'INiW ERROR: (%) 
T I M E :  /1p00 EMP EIO: S/y$',53 

(057% S H I F T :  07 SOURCE: (CPM) 
f j . 0  SRC S/N: BKG: (CPM) 

- 1 .  7 VALUE: ERROR: (%) 
EMP NO: T I M E :  

Gdl3 % ERROR = (CPM) x 3  - CSL VALUE x 100 I 
CSL VALUE 

I WHERE "CSL  VALUE" I S  IN OPM U N I T S  

S H I F T :  M 4  SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE : ERROR:. (%) 
T I M E :  EMP NO: 

S H I F T :  04 SOURCE: (CPM)  
SRC SIN: h 0 3 5 7 /  BKG: (cmj  
VALUE: ! , O ~ R R O R :  (%) 
T I M E :  ~91.6 EMP NO: 6-17399 
T I M E :  EMP NO: 



S H I F T :  P 5  SOURCE: (CPM) 
BKG: (CPI I )  

ERROR: (%) 

Lcn/z 
-0, S 2  
. 

S H I F T :  02 SOURCE: (CPM) 
SRC S/N: L.b.35 71 BKG: (CPM) 
VALUE:  20600 ERROR: (%) 
T. INE:  b340 EMP NO: 5 1 ~ 7 ~ 1 ' )  

(&(>GI S H I F T :  M6 SOURCE: ( c p t i )  
,A SRC S/N: BKG: (CPM) 

- 0 . q  VALUE : ERROR: (%) 
T I M E :  EMP NO: 

- S H I F T :  04 SOURCE: (CPM) 
SRC S/N:bo3sc/ /  BKG: (CPM) 

T I M E : & t i / C  EMP NO: 5 / 7  3 9 4  
VALUE ~ C o c o  T 5 ERROR: (%) 

CSL VALUE 

WHERE "CSL VALUE"  I S  I N  DPM U N I T S  

SMEAR COUNTER PERFORHANCE T E S T  LOG SHEET START DATE: -(-b-(i3 
COUNTER S E R I A L -  NO: 757  STOP DATE: 7 -// . 73 
B U I  LD I N G  : 150 LOCATION:  - 

S H I F T :  P 4  SOURCE: ( C P M I  S H I F T :  C11 SOURCE: ( C P f l )  
SRC S/N: BKG: (CPM) 
V A L U E  : ERROR: (%) 
T I M E :  ENP NO: 

[SHIFT: 01 SOURCE: (CPM) 
SRC S/N: . BKG: ( c p t - i j  
V A L U E :  ' ERROR: (%) 
T INE : EMP NO: 

VALUE : ERROR: (%) 
T I M E :  EMP NO: 

S H I F T :  P 1  . ..SOURCE: (CPM) 
BKG: (CPM) 

.ERROR: (%) 
SRC S/N: 
V A L U E  : 
T 1HE : Ef4P NO:  

~ 

S H I F T :  N2 SOURCE: (CPM) 
SRC S/N: . BKG: (CPM) 

T I H E  : EMP ) IO :  
V A L U E  : . ERROR: (%) \ 

~~~~ ~ 

S H I F T :  06 SOURCE : (CPM) 
SRC S/N: 6 0 3 S 7 /  BKG: (CPM) 
VALUE gI 0 < ERROR: (%) 
T I M E :  / O O O  EMP NO: 5 1 7 3 9 Y  

S H I F T :  P2 SOURCE: (CPM) 
SRC S/N:&emf BKG : (CPM) 
V A L U E : & O *  ERROR: (%) . 
T I M E : l b > o  EMP NO: /&/v 

S H I F T :  P 6  SOURCE: (CPM) 
SRC S/N: BKG: (CPf l )  
VALUE : ERROR:' (%) 
T I M E :  EMP NO: 

7 $'.,a '.. 
S H I F T :  03 %--, . SOURCE: (CPM) 
SRC S/N: 60,357 ( BKG: (CPM) 
VALUE:  zocui/ ERROR:. (%) 
T I M E :  03$\5 ENP NO: 51676'1 

~~ 

S H I F T :  M7 SOURCE : ' (  CPM) 
SRC S/N: BKG: (CPM) 
VALUE : ERROR: (%) 
T I M E :  EMP NO: 

I 

S H I F T :  P3 SOURCE: (CPM) 
SRC S/N: :;;27/ BKG: (CPM) 
V A L U E -  2 ERROR: (%) 
T I f l E :  JLw EMP 140: .$/%e53 

S H I F T :  07 SOURCE: (QPM) 
SRC S/N: BKG: (CPM) 
VALUE : ERROR: ( % )  
T I M E :  EMP NO: 

-l I 

S H I F T :  M 4  SOURCE : (CPM) 
SRC S/N: BKG: (CPM) 
VALUE : ERROR:. (%) 
T I M E  : EMP NO: 

S H I F T :  P7  SOURCE: (CPM) 
SRC S/N: BKG: (CPI I )  
VALUE : .' ERROR: (%) 
T I M E :  EMP N O :  



S H I F T :  b l l  SOURCE : (CPI I )  
SRC S/N: BKG: (CPM) 

T I M E :  EHP NO: 
VALUE : ERROR: (%) 

S H I F T :  D l  ' SOURCE: (CPM) 
SRC S/N: , BKG: (CPf.1) 
VALUE : ERROR: (%) 
T I M E :  EMP NO: 

' 

S H I F T :  P 4  SOURCE:. (CPf I )  b532 
SRC S/N: b 0 3 7 /  BKG: (CPM) .r 
T I M E :  tb.9 EMP NO: 3/g3;l(v 
VALUE: a m  ERROR: -3.oa 

S H I F T :  P 1  SOURCE: (CPM) 
BKG: (CPM) 

ERROR: (%) 
T IF IE :  E f l P  NO: 

I 

S H I F T :  H 2  SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 

T I H E  : EMP NO: 
VALUE: . ERROR: (%) -- . 

SRC S / E l :  BKG: (CPM) 
VALUE : ERROR: (%) 
T I M E :  EMP NO: 

S H I F T :  P 5  SOURCE: (CPM) 
/ BKG: (CPI I )  

ERROR: (%) 

--- 

6 q78  

-2 .g  
/ , 

S H I F T :  D2 SOURCE: (CPM) 
SRC S/N: Go3771 BKG: ( C P f l )  
VALUE:  ' 7 - m ~ ; o  ERROR: . (%) 
T 1 t I E : m  EtgP NO: ' S I L ? ~ ' )  

6367 S H I F T :  M 6  SOURCE : ( CPfI)  
,a SRC S/N: BKG: (CPM) 

-4.3 VALUE: ERROR: (%) 
' T I M E :  EMP NO: 

S H I F T :  P 2  SOURCE: (CPM) 
SRC S/N:&O#SP/ BKG: (CPM) 
VALUE :a o ERROR: (%) . 

G'/$Z- S H I F T :  06 SOURCE: (CPM) d s ' s  I 
. /  SRC S/N:6o3s7/ BKG: (CPM) (?.a 

-2. 7 V A L U E : ~ o o c o + i c o  3ERROR: (%) -.s.& 

ISHIFT: ~3 SOURCE: (CPM)  

S H I F T :  1.13 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE : ERROR: (%) 
T I M E :  EMP }IO: I - 2  

SRC S/N:  / , 0 3 5 7 )  BKG: ( m j  
VALUE:  ac 000 ERROR: (%) 
T I t I E : ) b o O  EMP tI0: 5j%k53 

S H I F T :  P 6  SOURCE: (CPM) 
SRC S/N: BKG: (CPf I )  
VALUE : ERROR :. (%) 
T I M E :  EMP NO: 

S H I F T :  M7 SOURCE: (CPM) 
SRC S/N: BKG: (CPf I )  
VALUE: ERROR: (%) 
T I M E :  EMP NO: 

S H I F T :  M4 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE : ERROR:. (%) 
T I M E :  EMP }IO: 

SHIFT:  0 7  SOURCE: (€PM)  
SRC S/N: BKG: (CPM) 
VALUE : ERROR: (%) 
T I M E :  EMP NO: 

S H I F T :  P 7  SOURCE: (CPM) I 
SRC S/N: BKG: (CPf I )  
VALUE : ERROR: (%) 
T I M E :  EMP NO: I 

SOURCE: (CPM) S H I F T :  04 
SRC S/N:;o357/ BKG: (CPM) 
V A L U E : a c o c c f  I G C Z  ERROR: (%) 
T I M E :  c $ 1 0  EMP NO: .?-/7 3 q 4  

I T I M E :  EMP NO: 

% ERROR = (CPM) X 3 - CSL VALUE x 100 
CSL VALUE -r 

WHERE "CSL  VALUE" IS I N  OPM U N I T S  
- 

GF..17376 ( R E A )  



SMEAR COUNTER PERFORHANCE T E S T  LOG SHEET 
COUNTER S E R I A L  NO: 7 7 3  STOP DATE: 
B U I L D I N G :  138 

START DATE: T-%;!;3 
LO CAT I O H  : - 

I 

S H I F T :  b l l  SOURCE : (CPI I )  
SRC S/N: BKG: (CPH)  
VALUE : ERROR: (%) 
T I M E :  EHP N O :  

S H I F T :  P 4  SOURCE: (CPH)  bq by 
SRC S / t l : s ~ & 3 5 - ) /  BKG: (CPM) 
VALUE : 000 ERROR: (%) 
T I M E :  \(o$EMP NO: SISQ64 

I 

ISHIFT: 01 SOURCE : (CPM) 
SRC S/N: BKG: (CPf4) 
VALUE : ERROR: (%) 
T I b l E  : EMP NO: 

S H I F T :  M 5  SOURCE : (CPM) 
SRC S/N: BKG: (CPM) 
VALUE : ERROR: (%) 
T I M E  : EMP NO:  

S H I F T :  P 1  SOURCE: (CPM)  
SRC .S/N : BKG: (CPt-1) 
V A L U E  : ERROR: (%)  
T I N E  : EMP NO: 

S H I F T :  D5 SOURCE: (CP:l) & ~ 4 7  
SRC S/H: 60  357' 6KG : (CPI.1) 0, < 
VALUE : PO o o z  -' ,o&RROR: (%) - -3.3 
I'IhE: 0 EMP 110: 5-17394 

S H I F T :  M2 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE:  . ERROR: (%) 

S H I F T :  P5 SOURCE: ( C P f l )  lo 4 2 .  
SRC S/FI:OO352/ BKG: (CPI I )  - 9  

-- VALUE: 20 K ERROR: (%) -3, b 

S H I F T :  D2 SOURCE; (CPM) 
SRC S /H :  lda:;SII BKG: (CPM) 
VALUE:  2oaoC ERROR: (%) 
T I N E :  r,sqQ EMP NO: 51rU7Cs3 

G3-75 S H I F T :  M 6  SOURCE : ( CPf l )  
SRC S/H: BKG: (CPM) ~* VALUE: ERROR: (%) 
T I M E :  EMP NO: 

S H I F T :  P 2  ' SOURCE: (CPM) 
SRC S/N:60357/ BKG: (CPM) 
V A L U E : J @ r  ERROR: 

&/#f S H I F T :  D6 SOURCE: (CPM) _dqq-D 
A SRC S / N : b 0 % 5 7 /  BKG: (CPM) 0.q - 7. V A L U E g 0 , o o  2/00 oERROR: (%) -- 3. +' 

- .  j 

S H I F T :  M3 SOURCE: (CPM) S H I F T :  P6 SOURCE : (CPM) 
SRC S/N: BKG: (CPM) SRC S/N: BKG: (CPM) 
VALUE : ERROR: (%) VALUE: ERROR :' (%) 
T I M E :  Eb1P NO: $2- T I M E :  EMP NO: 

S H I F T :  03 ' i y ? S O U R C E :  (CPM) (,qld S H I F T :  M7 SOURCE: (CPM) 
SRC S/N:  Go3571 BKG: (CPM) ,5 SRC SIN: BKG: (CPM) 
V A L U E :  J O C O G  ERROR: (%) -3.6 VALUE: ERROR: (%) 
 TIME:^^,^ E w  NO: T I M E :  EMP NO: 

-4- . .,\ -a ' 

SOURCE: (CPM) S H I F T :  P3 
SRC S/N: Cp0'5~ BKG: (CPM) 
VALUE:  a d  ERROR: (%) 
T I M E :  EMP NO: ~ l I ' s E ; ~ 3  

b 7 4  S H I F T :  07 SOURCE: (CPM) 
BKG: ( C P f l )  

ERROR: ( % )  
% SRC S/N: 

n e  / VALUE: 
T I M E  : EMP NO: 

S H I F T :  M4 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE : ERROR:. (%) 
T I M E :  EMP NO: 

. S H I F T :  0 4  SOURCE: (CPM) LMO 
- SRC S/N: b o 3 5 7 1  BKG: (CPM) 0 . M  

V A L U E : d c o c o ?  I C O ~  ERROR: (%) - 2.63" 
T I M E :  0 8 1 ~  EMP NO: 5 ~ 7 3 9 4  

I T I M E :  EMP NO: 

S H I F T :  P 7  SOURCE: (CPM) 
SRC S/N:  BKG: (CPM) 
VALUE : ERROR: ( % )  
T I M E :  EMP N O :  

% ERROR = (CPM)  x 3 - CSL V A L U ~  
CSL VALUE 

WHERE "CSL VALUE" I S  IN DPM U N I T S  



. .  

START DATE: 7-26 -'E3 
. STOPDATE: r-1- 9 3 

aHIFT: B 3  S ~ \ : i Z F i K i j ~  
SRC SIN:f&L;/7 
VALUE: ;7,7G?3a 

.- ... 1. (CPM) :. ':' .? . . 1 9  ET::: . -, f.;: 
-4- 8 

StilFT: P3 ' SOURCE: (CPM) 
BKG: (CPM) SRC SIN: 

VALUE: 
TIME: EMP. NO : 
FOREMAN: 4' 

ERROR: (%) 
-._ - 

HIFT: P2 SOURCE. (CPM) 
S/N: BKG: (CPM) 

-JE: ERROR: (a/o) 

EMP .. - :  
- . -  . _  - - "  

SHIFT: M3 SCLIRCE: (CPM) 
SRC SIN: BKG: (CPM) 

SHIFT: M7 SOURCE: (CPM) 
SRC SIN: BKG: (CPM) 

TIME: EMP. NO : 
FOREMAN: 

SHIFT: 07 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 

VALUE: ERROR: ("lo) 

VALUE: ERROR: (Yo) 

TIME: EMP. NO : -- 
FOREMAN : 

VALUE: ERROR: (%) 
TIME:' EMP. NO : 
'?REMAN: 

SOURCE: (CPM) SHIFT: D6 
SRC SIN: BKG: (CPM) 
VALUE: ERROR: 
TIME: EMP. NO : 
FOREMAN: 

SRC SIN: BKG: (CPM) 

TIME: EMP. NO : 
FOREMAN: 

VALUE: ERROR: (Yo) 



SRC SM: BKG. i cmj  
VALUE: ERROR: (%) 
TIME: EMP.NO: - 
FOREMAN: 

SHIFT: M4 SOURCE: [L ' . 7 
-_. 

I .  BKG: ( f : ;  ": , SRC SIN: 

TIME: EMP. NO : 
FOREMAN: 

VALUE: ERROR: ("Ai ! .- 

BKG: (CPM) 
VALUE: ERROR: (Yo) 
TIME: EMP. NO : 
FOREMAN : 
SHIFT: P7 
Sl3C S / N :  
VALUE: 

BKG: (CPM) 
ERROR: (%) 

TIME: EMP. NO : 
- FORE MAN: 
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EGzG ROCKY F U T S  6 .t.$ 

INTEROFFICE CORRESPONDENCE 

DATE: August 17, 1993 

TO : 

From: R. W .  N o r t  Radiological Engineering Bldg. T690B, X4075 

E. A. Chri?, Radiological.Operations, Bldg. 881, X5772 

SUBJECT: RADIOLOGICAL SAMPLING PIAN FOR THE 2078 NORTH SOLAR POND RWN-033-93 

a 

l 

e 

. _. 
When the 207B North Solar Pond water and sludge have been removed, and prior 
to the initiation o f  Phase one of the Resource Conservation .and Recovery Act 
(RCRA) Facility Investigation/Remedial Investigation o f  Operable Unit (OU) 4, 
a radiological survey o f  the 2078 North Solar Pond must be conducted. 
Radiological Engineering in response to the activities that will occur in the 
207B North Sol ar Pond, has devel oped a Radi ol ogical Sampl i ng P1 an 
(attachment). 

Using 15 minutes per sample location,.plus 8 hours for setting up the grid and 
20 hours for instrument calibrations, it is estimated that it will take a 
total of 72 Man Hours to complete the sampling o f  207B North Solar Pand. 

Radiological Engineering, Radiological Operations, and the Health and Safety 
Officer for Rust Environmental, will use the data complied from the sampling 
plan, to determine the radiological protection criteria, for the activities 
that will occur under the phase one o f  the RCRA Facility' 
Investigation/Remedial Investigation OU4 within the 2078 North Solar Pond. 

If you have any questions please contact me at Extension 4075, or Digital 
Page 7973. 

RWN 

Attachment: 
As Stated 

cc : 
G. M. Aldrich 
W .  W .  Bailey 
R. W. Boyle 
S. W .  O e w i t t  
J. B .  Mellen 
R. V .  Morgan 
R. T. Ogg 
S. M. Par i ,s  
J. 0. Roberts 

EG&G ROCKY FLATS. IW, ROCKY FIATS PLAM; P.O. BOX 464, G W E N .  COLORADO 80402-0464 (303) 666-7OOO 
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P. 03 

RADIOLOGICAL PROTECTION SAMPLING PLAN 
SOLAR PONDS REMEDIATION PROJECT 

2078 NORTH SOLAR POND 
AUGUST 17. 1993 
SUBMITTED BY 
R. W. NORTON 

RADIOLOGICAL ENGINEERING 

- 
i 

In t roduct ion  

Pr ior  t o  the i n i t i a t i o n  o f  phase one of t he  Resource Conservation and Recovery. _ _  
Act (RCRA) F a c i l i t y  Investigation/Remedial Inves t iga t ion  o f  Operable U n i t  (OU) 
4 ,  a rad io logica l  survey of the 207B North So la r  Pond m u s t  be conducted. 
Radiological Engineering has developed and submitted the following sampling 
plan t o  determine t h e  rad io logica l  protect ion c r i t e r i a  f o r  the a c t i v i t i e s  
within the 2078 North Solar  Pond. 

Methods and MaterIals  

The 2078 North So la r  Pond will be.divided i n t o  g r i d s  5 meters squared, 
Radiological Engineering wi l l  supply a map o f  the pond w i t h  the number 
g r ids .  One sample will be taken i n  each g r i d  f o r  Alpha  removable p l u s  
Beta removable and a gross  Gamma survey wi l l  be required a t  each sampl 
point.  I f  a sample is  g r e a t e r  than the  allowable limits, Radiological 
Englneering wi l l  determine i f  a more d e t a i l e d  survey u j t h l n  the g r i d  w 
required.  

@ 

Alpha Survey t 

of 
f ixed ,  
ng 

1 7  be 

An Alpha f ixed  plus  removable survey wi l l  be conducted using a Ludlurn 12-1A 
coupled t o  an a i r  proportional d e t e c t o r  and a SAC 4 f o r  removable. Direct  
p lus  removable Alpha survey o f  t he  pond wi l l  be conducted i n  .accordance t o  
Radiological Operation Ins t ruc t ions  (ROI)  3.1, "Performance of  Surface 
contamination Surveys". 

Gross Gamma Survey 

A gross  Gamma survey will be conducted using t h e  Blcron Fie ld  Instrument f o r  
t he  Detection of Low Energy Radiation (FIDLER). Surveys u t i 1  i z i n g  t he  FIDLER 
will be conducted according t o  ROI 6 . 6 ,  " Use o f  the Bicron FIDLER (Fie ld  
Instrument f o r  the Detection of  Low Energy Radiation)".  The background reading 
wi l l  be taken ou t s ide  o f  t h e  207B North Pond, between the  207A, and 2078 
s e r i e s  ponds. One sample wil l  be taken in 'each  g r i d  t o  i d e n t i f y  e levated 
areas  o f  contamination. Actlon Levels a re  i d e n t i f i e d  i n  the  procedure. 

1 
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Beta/Gamma Survey I 

A Beta/Gamma Fixed plus removable will be conducted using t h e  Ludlum 31 w i t h  
the GM Pancake Probe for di rec t ,  and the Eberline BC-4,  for removable. Direct 
plus removable Beta/Gamma survey will be conducted in accordance to t h e  
Radiological Operation Instructions ( R O I )  3.1 "Performance o f  Surface 
Contamination Surveys". 

Documentation . -_ 
( All sample results will be documented and approved by Radiological Operations 

Supervision i n  accordance wi th  ROI 3.01, and submitted t o  Radiological 
Engineering for review. 

2 

. .  



INTEROFFICE CORRESPONDENCE 

DATE: September 16, 1993 
I 

TO: Ponds Remediation Program, Bldg. 080, X8608 

From: Engineering, Bldg. T6908, X4075 

SUBJECT: RADIOLOGICAL SURVEY 207B NORTH SOLAR POND - RWN-037-93 

Attached is the Radiological survey of the liner of the 207B North Solar Pond, 

of OU4. 
for the support of Phase I RCRA Facility Investigation Remedial Investigation . . -. 

The survey information will be used to establish the requirements for the 
Radiological Work Permits (RWP's) for work to be preformed in the 207B North 
Solar pond by the sub contractor. 
information in support o f  the characterization of the 207B North Solar Pond 
under the remedial investigation process. 

If you have any questions. concerwing this please contact me at Extension 4075 
of Pager D7973. .. 

The sub contractor will also use the 

rwn 

Attachment 
As stated 

cc : 
G. M. Aldrich, w/o Attachment 
W. W. Bailey 
R. W. Boyle 
E. A. Christ6pherY w/o Attachment 
S. M. Paris 
3 .  D. Roberts, w/o Attachment 

EGbG ROCKY RATS. IK.. ROCKY FIATS PLANT, P.O. BOX 464. GOLDEN. COLORADO 8042-W6-4 (303) 966-7000 
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RAD IO LOG1 C A L 0 PER ATIONS ! GAMMA SURVEY 

CONTROL NO. 

Taken by: Emp. # ' Name/Organization Emp. $ 

BICRON FlLDER 

FIDCFR FlDl FR FlDl Fq Mfg: FIOCFR 

Date Calib'd: 
Cat. Due Dale: 

drn 
METER 

c/m 
METE8 BKG SCALER ' 3KG SCALER 

Y 
Y V 

v V 
v 
Y 

I v 
v 
V Y 

2 
L 
Y 

V 

v 
Y 
Y 

=."-47<14 (1 1/90) 



e. 
BKG 

Om 
METER 

'.*: . '. 
RAD IO LOG 1 C A L 0 PER AT1 0 N S 

GAMMA S U R V E Y  

AREA 
POSTED 

SCALER (Y/N) 

Y 
-3- 

Y 

\ /  

BKG 

CONTROL NO. 

AREA 

METER SCALER (Y/N) 
c/m POSTED 



R A D IO LOGIC A L 0 PER ATIONS 
GAMMA SURVEY 

C O N T R O L  NO. 

FIOCFR Mlg: 
Model: 

FiOLER 

Cal. Due Dale: 

AREA 
POSTED 

( Y N  
dm 

METER 
d m  

METER SCALER BKG SCALER BKG 

'V V 
v 
Y 
'J 

V 

G 
V 
' I  



0 
BKG 

‘\ 

\ 
\ 

\ 
\-. 
I .  

RADIOLOGICAL OPERATlONS 
GAMMA SURVEY 

CONTROL NO. 

AREA 
POSTED 

SCALER (Y/N) BKG 
urn 

METER 

- - - - - - - 

AREA 
POSTED 

SCALER (Y/N) 
I 

\ 



RAD IO LOGIC A L 0 PER AT1 0 N S 
GAMMA SURVEY 

CONTROL NO. 

Taken by: Emp. # Name/Organizalion Emp. #' 

Shift: %y 
. -_ I 

BICRON FILDER 

Mlg: 
Model: 

Perf. Ck: 
ale Cslib'd: 

Cal. Due Dale: 

FlDl FR FlDCER 

AREA 
d m  POSTED 

BKG ' METER SCALER !I V J N )  

I:-?= 

A 

. ( I  - . < !  - 
'1 ' 

-4- 

BKG 
c/m 

METE3 

20. 
21. 
22. 

FIDCER 

AREA 
POSTED 

.SCALER (YJN) 

EF-47414 (11J90) 
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j - t Y Y 3  EQUII'I\lk1'1 I &'C d'L F,'J/& 
SERIAL # A s h  
CAL. DUE . ,----+Y/TZ SEPTEMBER - 

25 - 24 
I- 

19 2 0  21 . 22 2 3  

30 28 16 27 
i--.- i- i'- 

i-' i" 
29 

i 
i-' 

i" ..- 

1- 
- 

I 

. .  
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R A D  IO LOG1 C A L 0 PER ATIONS 
GAMMA SURVEY 

CONTROL NO. 

Emp. Reviewed by: 

Taken by: Emp. # Name/Organization Emp. # 

II 

Mfg: 
del: 

Date Calib'd: 
Cal. Due Date: 

BICRON FILDER 

FlDLFq FIDCER. 

.~ 
AREA 
POSTED 

SCALER (Y/N) BKG 

'/ 

'/ 

AREA 
POSTED drn 

METER SCALER ( Y W  

RF-47414 (1  1/90: 



RAD1 0 LOG IC AL 0 PER AT1 0 N S 
GAMMA SURVEY 

L' I ]  

CONTROL NO. 

AREA 
. POSTED 

SCALER (YIN) 

AREA 

METER SCALER (YIN) 
c/m ' POSTED 

-... ... . .  - . - 
d m  

METER BKG BKG 
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\ f  
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COUhTER S E R I A L  NO: c 9  !/ P STOP D A T E :  0- q - S . 7  
B U I  LD ING: 7-5s DQd LO CAT I O N  : 

S H I F T :  P 4  S O U R C E :  ( C P M )  S H I F T :  M1 SOURCE:  ( C P M )  S R C  S/N: BKG: ( C P M )  - S R C  S/N: BKG: ( C P M )  

V k L U E  : 
T I M E :  

S H I F T :  D 1  SOURCE:  ( C P M )  S H I F T :  M5 S O U R C E :  ( C P M )  
S R C  S/N: BKG: ( C P M )  S R C  S/N: BKG: ( C P M )  
VALUE : ERROR: (%) VALUE:  E R R O R :  (%) 
TIME:  
S H I F T :  P 1  S O U R C E :  ( C P M )  S H I F T :  D5 S O U R C E :  ( C P M )  

B K G :  ( C P M )  S R C  S/N: BKG: ( C P M )  S R C  S/N: 
VALUE : ERROR: (%) VALUE: ERROR:  (%) 

T I M E :  
S H I F T :  MZ S O U R C E :  ( C P M )  S H I F T :  P5 S O U R C E :  ( C P M )  
S R C  S/N: BKG: ( C P M )  S R C  S/N: BKG: ( C P M )  

V A L U E :  
TIME: 

S H I F T :  G2 S O U R C E :  ( C P M )  /$</ S H I F T :  M6 
S2C S/N:dJ,398 BKG: ( C P M )  + 
TIME:  /(3.?r~ EMP NO:  

ISSIFT: P Z  S O U R C E :  ( C P M )  I S H I F T :  D6 S O U R C E  : ( C P M )  
I S R C  S/N: BKG: ( C P M )  S R C  S/N: EKG: ( C F M )  

VALUE:  ERROR:  (%) VALUE : E S R O R :  (72) - 
/ T I M E :  EMP NO: 

S H I F T :  M3 SOURCE:  ( C P M )  S H I F T :  P 6  S O U R C E  : ( C P t 4 )  
s2c S/N: BKG: ( C P M )  S R C  S/N: BKC: ( C P M )  
V k L U E :  ERROR:  (%) VALUE : E R R O R :  (7:) 

\ T I M E :  EMP NO: TIME: 

S 2 i F T :  D3 S O U R C E :  ( C P M )  
SRC S/N:/dJy// BKG: ( C P M )  
VP,LUE: / ERROR:  (72) +g.P 
TIME : &?,? ?MP N3: 0567L?3 
S i : I F T :  P3 S O U R C E :  ( C P M )  S H I F T :  D7 S O U R C E :  ( C P M )  

BKG: ( C P M )  S R C  S/N: BKC: ( C P M )  S R C  S/N: 
VALUE : ERROR:  ( X )  VALUE : ERROR:  (%) I T I M E :  EMP NO: T I M E  : EMP NO:  

S H I F T :  M4 S O U R C E :  ( C P M )  S H I F T :  P 7  S O U R C E :  ( C P M )  1 
s2c S/N: BKG: ( C P K )  S R C  S/N: 
V A L U E :  - ERROR:  (%) VALUE : 
T i M E :  EMP NO: TIME: 

/ 

ERROR:  ( Z )  VALUE:  ERROR:  ( Z )  
EHP NO:  TIME: EMP NO: 

EMP NO: TIME: EMP NO: 

EMP NO: I'IhE: EMP NO: 

ERROR:  (72) VALUE:  ERROR:  (%) 
EMP NO: TIME: EMP NO: 

S O U R C E :  ( C P M )  I 
I BKG: ( C P M )  

E R R O R :  (72) 
EMP NO: TIME : 

V A L U E :  /g ~ d d  ERROR:  ( X )  -* E(N: 

TIME: EMP NO:  

EMP NO: 

S H I F T :  M7 S O U R C E :  ( C P M )  
S R C  S/N: E K G :  ( C P M )  
VALUE : ERROR:  (%) 

E M ?  NO: TIME: 

,* 
BKG: ( C P M )  

E R R O R :  ( 7 2 )  
EMP N O :  

7 

0 

S O U R C E :  ( C P M )  S H I F T :  04 s7.c S/N: BKG: ( C P M )  
VALUE : ERROR:  ( 7 : )  
T I M E :  

\ T I M E :  EMP NO: 
EMP NO: 

I "/. ERROR = ( C P M ) - k 3 3  - C S L  VALU, x 100 
C S L  VALUE 

I WHERE " C S L  V A L U E "  1s I N  OPM UNITS 
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APPENDIX II.F 

OU4-WIDE RADIOIBGICAL SURVEY REsuL1's 







.-.- .- . 
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Operable Unit 4 Sitewide Gamma (FIDLER) Radiation Survey Results 
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Operable Unit 4 Sitewide Gamma (FIDLER) Radiation Survey Results 
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Operable Unit 4 Sitewide Gamma (FIDLER) Radiation Survey Results 
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Operable Unit 4 Sitewide Gamma (FIDLER) Radiation Survey Results 

FIDLER FIDLER Upper Adjusted FIDLER a Survey Grid Reading Checkpoint Tolerance Measurement 
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Operable Unit 4 Sitewide Gamma (FIDLER) Radiation Survey Results 

FIDLER FIDLER Upper Adjusted FIDLER 
Survey Grid Reading Checkpoint Tolerance Measurement 
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Operable Unit 4 Sitewide Gamma (FIDLER) Radiation Survey Results 

FIDLER FIDLER Upper Adjusted FIDLER 
Survey Grid Reading Checkpoint Tolerance Measurement 
Region Location (cpm) (CPm) Limit (cpm) (CPW 

J 
F 
F 
H 
H 
H 
H 
J 
J 
J 
J 
F 
F 
J 
H 
J 
J 
J 
J 
J 
H 
J 
J 
J 
J 
H 
H 
H 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
F 
F 
F 
J 
J 
J 
J 

R 38 
S 13 
S 15 
s 21 
S 23 
S 25 
S 27 
S 31 
s 33 
s 35 
s 37 
T 12 
T 14 
T 16 
T 22 
T 28 
T 30 
T 32 
T 34 
T 36 
u 21 
U 31 
u 33 
u 35 
V 16 
V 18 
v 20 
v 22 
V 28 
v 20 
V 30 
V 32 
v 34 
W 17 
W 19 
w 21 
W 23 
W 25 
W 27 
W 31 
w 33 
x 10 
x 12 
X 14 
X 16 
X 18 
x 20 
x 22 

1300 
1960 
1576 
2270 
2419 
201 1 
2390 
1339 
1799 
1632 
1492 
1852 
1814 
3364 
233 1 
1253 
1151 
1453 
1870 
1825 
2348 
1594 
1673 
1617 
1713 
2324 
2448 
1343 
1230 
1463 
1457 
1598 
1614 
2079 
1609 
1683 
1557 
1254 
1177 
1063 
1752 
2023 
1723 
1647 
1893 
1844 
1563 
1 246 

1429 
1855 
1855 
1834 
1834 
1834 
1834 
1429 
1429 
1429 
1429 
1855 
1855 
1429 
1834 
1429 
1429 
1429 
1429 
1429 
1834 
1429 
1429 
1429 
1429 
1834 
1834 
1834 
1429 
1429 
1429 
1429 
1429 
1429 
1429 
1429 
1429 
1429 
1429 
1429 
1429 I 

1855 
1855 
1855 
1429 
1429 
1429 
1429 

2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 

-129 
105 

436 
585 
177 
556 

370 
203 
63 
-3 

-41 
1935 
497 

-176 
-278 

24 
441 
396 
5 14 
165 
244 
188 
284 
490 
614 

-49 1 
-199 

34 
28 

169 
185 
650 
180 
254 
128 

-279 

-90 

-175 
-252 
-366 
323 
168 

-132 
-208 
464 
415 
134 

-183 



Operable Unit 4 Sitewide Gamma (FIDLER) Radiation Survey Results 

FIDLER FIDLER Upper Adjusted FIDLER 
Survey Grid Reading Checkpoint Tolerance Measurement 
Region Location (cpm) (CPd Limit (cpm) (cpm) 

J X 24 1368 1429 2473 -6 1 
J 
J 
J 
J 
F 
F 
J 
J 
J 
J 
J 
J 

X 26 1225 
X 28 1219 
X 30 1974 
X 32 1577 
Y 7  2045 
Y 9  1802 
Y 15 1614 
Y 17 1923 
Y 23 1495 
Y 27 1958 
Y 29 1893 
Y 31 1485 

1429 2473 
1429 2473 
1429 2473 
1429 2473 
1855 . 2473 
1855 2473 
1429 2473 
1429 2473 
1429 2473 
1429 2473 
1429 2473 
1429 2473 

-204 
-210 
545 
148 
190 
-53 
185 
494 
66 

529 
464 
56 

Background Action Level Calculation 
The calcuated mean was obtained from a population of 301 FIDLER readings. 
The counts selected are gross cpm. The value of background represents a 95% confidence level. 

B = FIDLER Background 
X =  Mean 
s= StandardDeviation 

B =  X k 2 . 0 0 ~ .  
B= 1769 f 2.00(352) 
B= 2473 



APPENDIX II.G 

SURFICIAL SOIL DATA COLcEclloN MlRMs 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANTS 

I 

FORM CTSA (REV. 2) 

SURFACE SOIL 
DATA COLLECIlON FORM 

\ 

Coordinates North or Y East or X 

Sample Location 

Composite (Y/N) 
Composite Description 

Collection Method 
Sample Team Leader J.L. Edtyy..c 

" 

. &&&. //%/VI 
I I 

I 
Sample Team Member c. Mu&&& 

Container S i t t  (02) ?6 Full 

0 Sample Team Member K. - J i M d  
Sample Team Member D. h d a '  

c R$wGNFJ. 1 - fb 2 ~ G % L J  

Comments 



L 

B 

-/ 

U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

Surface Soil Sample Form 

DepthofTake Start End 
0 in 2 rv\cI,c/j 
O i n t  
0 k . r  
a i n ,  
d % 

HeadspaceReading - 
Comments / 

\ 



DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

Projec tNumk : L t . O l O f  
Sample N u m k  : JJ Ltoo I 9 /j+ Type': SS 
Contractor : &E 
Station M e  : 5J rt-oo3q3 
Collection Date : c/P7/'?j Q u m  . Disposition: 54k! leb 
Collection T i e  : I 7'0 0 Purpose: - 
Sample Location 

CompositeDesc : - 
QcTYPe : &c*( Pamer: - 
Collection Method : 

: 5 J  ti)^ 3y 3 
Composite : e@ 

APP b d P f , e b  

8 
I 

Surface Soil Sample Form 

DepthofTake Start End 
O h 2  

HeadspaceReading @ 
Comments c 

\ 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANTS FORM GTSA (REV. 2) 

SURFACE SOIL 
DATA COLLECI’ION FORM 

Collection Method 
Sample Team Leader 
Sample Team Member 
Sample Team Member 
Sample Team Member 
Container Size  (02) 

l - / L  7 h ~ d  nu 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

ProjectNumber : 

Station Code : JJYUbLP43 

SampleNumber : Type': SS 
Contractor 

Surface Soil Sample Form 

Depth of Take Start End 
in 2 +chQl 

Q i n Z  

d 2 
ie: 

HeadspaceReading - 
Comments u 

\ 



. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

Project Number : 

Surface Soil Samde Form 

Depth of Take Start End 

HeadspaceReading 
Comments - 

\ 



DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.14C 
Revision 10-2-92 

Project Number 
Sample N u m k  
Contractor 
Station Code 

Collection Date 
Collection Tie 
Sample Location 
Composite 
Composite Desc 

Collection Method 
QcTYPe 

Surface Soil Sample Form 

Depth of Take Start End 

in 

HeadspaceReading (8 
Comments - 

\ 

- 1  



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANTS FORM CTSA (REV. 2) 

SURFACE SOIL 
DATA COLLECIlON FORM 

Sample Number s54DW3AE 
Colledoo Date / Z / 2 9 f W  

Coordinates North or Y East or X 
TO be J&.~/VGYC*/. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

f’ 

Surface Soil Sample Form 

\ 



US. DEPARTMENT OF ENERGY ROCKY FWTS PLANTS FORM GTSA (RET. 2 )  

SURFACE SOIL 
DATA COLLECI'ION FORM 

\ 

Coordinates North or Y East or X 

Composite (Y/N) 7fKS 
Composite Description ;3 /Wh.  L C  G M  sa;) 

Collection Method tai Lvccfb,  
Sample Team Leader c YVtLt Jr'd Y 

Sample Team Member 
Sample Team Member 
Sample Team Member 
Container S i z e  (02) %Full 
/ l b &  /? ad /hYO-. f o g  & 5 Pa2 /# ;LA?&-. t. /CJ~/&&,S{. / O G  *s 

/ / 

Comments 

Subcontractor: 
// 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

PmjectNumber : qb/uy 
SampleNumber : 5 5 q ~ o z q  ,4G Type': SS 

Station Code : 5 5 c / 0 0 & 7 3  

CollectionDate : / *%f3 Quarter: Disposition: 
Collection T i e  : I $&: 3 0  Purpose: 
Sample Location : /,?s. A&& 

Composite Desc : 9 ,+ L~~ h 

CollectionMethod : &/,s ,+qG&d 

Contractor : &E. 

Composite :ah 
QcTYPe Partner AH E d u a f l 4 J  

Surface Soil Sample Form 
I 1 

DepthofTake Start End 
fl in ;mhtJ in 
/ in- 
-in / 

, HeadspaceReading 
, Comments 

i 



~ 

US. DEPARTMENT OF ENERGY ROCKY FW'LS PLANT!3 FORM GTAA (REV. 2 )  

SURFACE SOIL 
DATA COLLECllON FORM 

\ 

- .  Collection Date 
Collection r i e  I I  l 8  
Location Code 3s 4 n n q  9 3  
Chain of Custody No. #E a d d  L?, A-E I a o u  Y2, &E IOddYI, 4-E a o o o r 3  

Coordinates North or Y East or X 

Collection Method PU t r + r  e d  
Sample Team Lcader fihh f c I= \ / A h r  

,a- 0 Sample Team Member ve I P  C . I a v k  C - 
Sample Team Member 
Sample Team Member 

96 Full 
hukej I ;5 h r . t r l  1. I-$ ut hhkt.tr  , I -LI OF OV&$ c B ,  P c , r  \ 

I -  mi JL I/? eh. 
Comments 

12-7 r-TZ 
D u c  

Completed By: 

Subcontract or: 

Td k\ c- E \ f L d  
P w  Nunt 

. . .... 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

ProjectNumber : 
SampleNumber : SJ’’fO0 2rtf Type’: SS 
Contractor 
Station Code 

Collection Date : / 1-3 I-? C b u t e z  Disposition: 
Collection Time :1 I i ij‘ Firpose: 
Sample Location : SJAWd ci 43 

Surface Soil Sample Form 

DepthofTake Start End 
0 in L r 4 4 J  

z Headspace Reading 
Comments 

\ 



,/ - US. DEPARTMENT OF ENERGY ROCKY FLATS PLANTS FORM GTAA (REV. 2) 

SURFACE SOIL 
DATA COLLECTION FORM 

\ 

Coordinates North or Y East or X 

Sample Location 

Compos d%- 
Composite Dvesaiption 

Collection Method 
Sample Team Leader 
Sample Team Member 
Sample Team Member 
Sample Team Member 
Container S:$e (02) 

Comments 



' - /"' 
U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 

Revision 10-2-92 

ProjectNmber : Yb(c)'f 
SampleNumbex : SJvbD 26&E Type': SS 
Contractor : #.E.  
Station Code : J-S 4 0 1 0  93 
Collection Date : ( 2-m 3 2 Quarter Disposition: 
Collection T i e  : I 2 ; 3 ?.I Purpose: 

Partner: . 

Sample Location 
Composite 
CompositeDesc I I krvt.evJyuR- y v d  
QcTYPe 
CollectionMethod I fiF Q i si 4 

Surface Soil Samde Form 

DepthofTake Start 
o i n  
o i n  
o i n  
d i n  
d 

HeadspaceReading - 
Comments * 

\ 

J 



/ US. DEPARTMENT OF ENERGY ROCKY FLATS PLANTS 

SURFACE SOIL 
DATA COLLECIlON FORM 

FORM GTSA (REV. 2) 

Coordinates North or Y East or X 

Sample 'Location S. 

Comments 

Subcontractor: 



Revision 10-2-92 

Depth of Take Start End 
D F 2  In 

in 
in 

Headspace Reading 
Comments 

\ 



1 US. DEPARTMENT OF ENERGY ROCKY FLATS PLANTS FORM CTSA (REV. 2) 

a SURFACE SOIL 
DATA COLLECl'ION FORM 

Coordinates North or Y East or X 

Collection Method RClP N€7UOO 

Sample Team Member M d u # \ l  

Container Size  (02) Q Full 

Sample Team Leader 3. EVANS 

Sample Team Member b. w' 
Sample Team Member 

I (GaF t 4 U Z  dmM. 1-8ot.. B d . P & , k .  \ -ras*l W a d  I - 80r M m  

Comments 

\ Subcontractor: 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

Surface Soil Sample Form 

Depth of Take Start End 
0 in 2 w k e j  
o i n 2  
G i n  2 
o i n  7 
d -t 

HeadSpaceReading - 
Comments / 

\ 



I .  J .  

US. DEPARTMENT OF ENERGY ROCKY FLATS PLANTS FORM CT.8A (REV. 2) 

SURFACE SOIL 
DATA COLLECI'ION FORM 

Coordinates North or Y East or X 

& / Z k w  
Composite 
Composite Description 

Collection Method 

Sample Team Member 
Sample Team Member 

Container Size (02) /08 % F d  

Sample Team Leader %A4 El/a*cs 

Sample Team Member 3- - d @ d h  

7ca, 7err.' 
/6 o t  gh5S , /lbm//QA d Yctnr # 6$ /t e&!!. Ro? && g L E  . 

Comments 



US, DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

Surfam Soil Sample Form 

\ 



/ US. DEPARTMENT OF ENERGY ROCKY FLATS PLANTS 

SURFACE SOIL 
DATA COLLECTION FORM 

FORM GTM (REV. 2) 

\ 

Sample Number 
Collection Date 
Collection Time /Z!W 
Location Code 5 s  40/493 
Chain of Custody No. E1001) J' I k E ,  OClOJL, /fE * o d d W ,  #E 20603y 

Coordinates North or Y East or X 

4rkmll$ 
Composite (Y/N) 
CompositeDesaiption 1 ItI , : I WAr &t&hrrtt 

Collection Method 9w Ncntoa 
Sample Team Leader 

Sample Team Member 
Sample Team Member 

Comments 

Completed By: 

0 Subcontractor: 



i 

' ,  J 
b U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 

Revision 10-2-92 

Y SampleTeam Leader L ( 4 ~ d c  h u r m  

Y Member : C h v 3  Jhow 
Member : 

Volume Collected :q?-4' Units: 6 E 

Surface Soil Sample Form 

DepthofTake Start End ; $ z IWW 
l n z  

o i n  z 
Oinr  

\ 



/y 

0' 

US. DEPARTMENT OF ENERGY ROCKY FLATS PLANTS FORM GTslr (REV. 2) 

SURFACE SOIL 
DATA COLLECI'ION FORM 

Coordinates North or  Y East or X 

Comments 

Completed By 3 U b h  [ -  E VYh, 
Pruu Name D u e  

Subcontractor: 



.- 

, a  I ( 

! 
~ 

! 
i 

I 
I 

i 
! 

U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.14C 
Revision 10-2-92 

ProjectNumber : LfO(0Cf  
SampleNumber : $ 5  L t003IA.E Type': SS 
Contractor : A 4  
Station Code : 5J CfOIT43 

Collection Date : Z'L Y' 9 2 Quarter: Disposition: 
Collection T i e  : 4: t5 Purpose: 
Sample h a t i o n  

Composite Desc : I c - t  54 v6c-e 9 Y I 

WTYF PaXtXler: 
CollectionMethod : R F P  yr\ ,.,Ar f; 4 

: S J 401 $ 4 3 

-6 Composite : m  

I '  

Surface Soil Sample Form 

\ 

I -- 
I 



./- 

US. DEPARTMENT OF ENERGY ROCKY FIATS PLANTS FORM CTSA (REV. 2) 

SURFACE SOIL 
DATA COLLECI'ION FORM 

E l o O d ~ q , ~ W U u t q J  

Sample Number 
Collection Date 
Collection Time 
Location Code 
Chain of Custody No. 

Coordinates North or Y East or X 

Comments 



- .  

j' 
a. US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 

Revision 10-2-92 

CollectionDate : ( 2 - ~ ( - ~ z  Quarter: Disposition: 
CouectionTime : I zfl Purpose: 
sample Location : SJ 4 ' 1 6 ~  
Composite 
CompositeDesc 
QcTYPe Partner. 
ColleztionMethod : & p  r , d r ~ r J  

k 

Surface Soil Sample Form 

Depth of Take Start End 
a in t ( I C c , t j  
( j i n l  

HeadSpa~eReading - 
Comments \ 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANTS FORM CTSA (REV. 2 )  

SURFACE SOIL 
DATA COLLECIlON FORM 

Coordinates North or Y East or X 

Comments 
\ 

~~ 

/ 2  - ? P  pz 
D U C  

Completed By: 
P w  N.rm 

Subcontractor: eh 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

Type’: SS 

Collection Date : /I-?l-q 2. Quartesr Disposition: 
Collection Time : I 29 Purpose: 

Surface Soil Sample Form 

DepthofTake Start End 
e in 2 + c b j  
o i n  2 
o i n  z 
Q i n  2 
0 2 

HeadspaceReading -- 
Comments Y 

i 



0 

US. DEPARTMENT OF ENERGY ROCKY FLATS PLANTS 

SURFACE SOIL 
DATA COLLECTION FORM 

FORM GTSA (REV. 2) 

Sample Number 
Collection Date 
Collection T i e  O P y . $  

- 

, Locationcode JJ VdIf 43 
ChainofCustodyNo. J%F - -2 f ld03d .  k F - 0 0 0 0  2, 2 J  + € - r o o 0  44, YE-[ddord 

Coordinates North or Y East or X 

Sample 'Location 

Composite (Y/N) 
Composite Description 

Collection Method 
Sample Team Leader 9 Sample Team Member 
Sample Team Member 

I 

Comments 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

ProjectNumber : YO[Qv 
SampleNumber : ~ J L t . 6 0  39kF Type‘: SS 
Contractor : &E.  
Station Code : sJydfs93 
Collection Date :I 2-3 e+Z Quarter: Disposition: 
Collection Time : 0 4% Purpose: 
Sample Location 
Composite 
ampos i t ehsc  6 l g h  5 
QcTYPe Partner. 
CollectionMethod : eFP ~ h + d  

Surface Soil Sample Form 
1 

Depth of Take Start End a in. 2 i d c j  
d i n 2  - 
O h 2  

I d i n Z  , 

I )  1 

\ 



US. DEPARTMENT OF ENERGY ROCKY FLATS PWNTS FORM GTSA (REV. 2) 

SURFACE SOIL 
DATA COLLECTION FORM 

Coordinates North or Y East or X 

Comments 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

c 

I 

I 

I 

Surface Soil Samde Form 

DepthofTake Start End 
0 in 2 0  inha 
o i n  2, 
O h  2 
v i n  'L 
Q V 

Headspace Reading 
Comments 

\ 

L" 



e 
/US. DEPARTMENT OF ENERGY ROCKY FLATS PLANR3 

SURFACE SOIL 
DATA COLLECTION FORM 

FORM CTSA (REV. 2) 

\ 

Coordinates North or Y East or X 

Sample ‘Location 

Collection Method 
Sample Team Leader , 

Sample Team Member 
Sample Team Member 
Sample Team Member 

Comments 

Subcontractor: 



,' U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

CollectionDate : /z*Sd-Tt Quaxter Y Disposition: 
Collection T i e  : 1 qf Purpose: 
Sample Location : SSY02693 (DUY 7-u) 

Composite Desc : 
Qc Type Partner: 
Collection Method : ~ f i  /̂ ~./e+&f 

Composite : &  

Surface Soil Sample Form 
1 

Depth of Take Start End 

I 
- 

Headspace Reading 
Comments I 

&) p R "  
m 
in 
in 

\ 



US. DEPARTMENT OF ENERGY ROCKY Fwls PLANTS FORM CTBA (REV. 2) 

SURFACE SOIL 
DATA COLLECIlON FORM 

Coordinates North or Y East or X 

Sample 'Location 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

ProjectNumber : /U-q &9/& 
SampleNumbes : S590037 AG Type': SS 
Contractor : A€. 
Station Code : 55540 2/33 
Collection Date 
ColleaionTiie : / / : y s  Purpose: 
Sample Location 
Composite : m  
Composite ~ e s c  : zuM, sry-.v(r 7 t a d e l  
Qc Type Partner. AM 6dwZdJ 
Collection Method : g / g  

: D/r U $  93Quarter: /&Disposition: 

: ss ~ ~ 5 2  I 73 

Surface Soil Sample Form 

DepthofTake Start End 

/ in- - in- 
Headspace Reading 
Comments 

i 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANTS FORM CTSA (REV. 2) 

SURFACE SOIL 
DATA COLLECIlON FORM 

Sample Number ss 4W16 PrE 
Collection Date / I - 2 . 4  -92  
Collection Time I1>23 
Location Code SJ 4 b 2 2 4 q  [ d d R ( T L ( L f C )  

Chain of Custody No. /IT l 0 0 0 \ T /  I A-Erooa&r l&EQoboz? ,c fE  2 w q  

Coordinates North or Y East or X 

Comments 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANTS FORM GTSA (REV. 2) 

SURFACE SOIL 
DATA COLLECTION FORM 

Coordinates North or Y East or X 

Comments 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

Surface Soil Sample Form 
~~~ ~ 

DepthofTake Start End 
0 in 2 IhCheJ 
o i n  2 
o i n  
Q i n  'L 
d -L 

HeadspaceReaciing - 
Comments 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANTS FORM CTAA (REV. 2) 

SURFACE SOIL 
DATA COLLECTION FORM 

Coordinates North or Y East or X 

Comments 

Completed By 

Subcontractor: 
f D u e  



DEPARTMENT ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

.. 
Contractor : A-E 
Station Code : S H o 2 3 ~ 3  

Collection Date : I2-30 1 2 Q u r m  Disposition: 
Collection T i e  : / 3 ;2 S Purpose: 
Sample Location 
Composite : m  
Composite Desc : I 9 e f e p  { k f - d .  

QcTYPe artnerr .I 

Collection Method : k f p  ho dr+, .4 

b 
1 

: SJ 4 0 23 4 3 

Surface Soil Sample Form 

0 in Z i c d l r r f  

d i n  2 
o i n  2 
d i n  2 
d 3 

Depth of Take Start End 

HeadspaceReading - 
Comments u 

\ 



/ US. DEPARTMENT OF ENERGY ROCKY FLATS PLANTS 
d 

FORM CT.8A (REV. 2) 

SURFACE SOIL 
DATA COLLECI'ION FORM 

Coordinates North or Y East or X 

Sample Location 1 7 5  I 2.F- 

Composite 

C!! MwVaH 
Collection Method 
Sample Team Leader 

Sample Team Member f,. 3bm/ 
Sample Team Member 

,a Sample Team Member * D.t-kVh&- 

Comments 

Subcontractor: 



0 /' 

A- * 

'r 

U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

~Sanmle Collection Form I 

Station Code : 3 S S / 6 Z U 9 3  

Collection Date 
Collection T i e  : 15.~30 Purpose: 
Sample Location : 55WZY93 

Composite Desc : 
QcTYPe * .  Partner: Y: Ad-+, < s L ~ Y  
CollectionMethod : ~ - 6  /3l&0*J 

: /Z'- 30%? Quartex y Disposition: 

Composite : m  

Surface Soil Sample Form 

DepthofTake Start End 
Q*' in & 

in 
in 
in 

HeadspaceReading 
Comments 

\ 



US. DEPARTMENT OF ENERGY ROCKY FLATS P w N l s  FORM GTllA (REV. 2) 

SURFACE SOIL 
DATA COLLECI’ION FORM 

Sample Number 
Collection Date 

Coordinates North or Y East or X 

i??) LTJ 

Composit 

Sample 

.&J c 

Collection Method 2% &&&id 
Sample Team Leader c. /r’d+ 
Sample Team Member t/. KOf&&& 
Sample Team Member 
Sample Team Member 

Comments 

, 



1 

U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

Surface Soil Sample Form 

DepthofTake Start End 
(9 in A ' t  

in 
in 
in 

Headspace Reading 
Comments 

\ 



i. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

lsamp~c ~ o ~ e c t i t i  ~ - m  J 
ProjectNumbex : OY-%c/OlO 
Sample Number : 5s yo043 Type': SS 
Contractor : Qar 

: 45  40%793 

.S@/q3 Qume& 

Station Code 

CollectionDate . sition: 
CoUectionTime : I ~K  Purp 
Sample Location : 
Composite : OIm 
Composite Desc : &m 

Surface Soil Sample Form 

DepthofTake Start End 
0 in (I" 

Headspace Reading * - =  
? j v / 9 3  

Comments 

DepthofTake Start End 
0 in (I" 

Headspace Comments Reading * - =  5Q4!! 9 3  

\ 

IC.- -- 



CollectionDate : I/Lt0/93 Quarter: Disposition: 
Collection T i e  : 1 3  2s Purpose: 
sample Location : 3y0279S 
Composite : 
CompositcDesc : - 
QcTYPe : && P m e r  
CollectionMethod : Jtt,,d,ge4 

i.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

Surface Soil Sample Form 

DepthofTakc Start End 
4 in o;!" 

HeadspaceReading - 
Comments - 

a 
3 

\ 



, . DEPARTMENT OF ENERGY ROCKY FLATS PLANT e FORM F0.14C 
Revision 10-2-92 

Sample Number : 5 5 Lto 6 It.'Fk-F Type': SS 
Contractor $& A-E 
Station Code : 554-0L843 

Collection Date 
CollectionTie : 13 t C  Purpose: - 
Sample Location 

Composite Desc : 
QcTYPe : A 4  Partner: + 

I 

: S/371YJ Q u m .  - Disposition: -f4 ";o 1.8 
: 5 5 W W r j  

Composite cy& - 

Collection Method : &F p !Qdif;d 
I I 

Surface Soil Sample Form 

Depth of Take Start End 
o i n  2 

HeadspaceReading 8' 
Comments - 

\ 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

[Sample y e c t i o n  Form 1 
ProjectNumber : 4 0  lo 
Sample Number : S s  40s7q&E Type': SS 

Station Code : s540~8q3  
Contractor : &E 

CompositeDesc : A r,n 

Surface Soil Sample Form 

DepthofTake Start End 

\ 



. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

I 

Surface Soil Sample Form 

Depth of Take Start End 
o i n  I 

HeadspaceReading 
Comments d 

\ 



1.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

Collection Date :x/Zf o 3 Quarterr 
Collection T i e  : / Z .  0 Purpose: 
SamplcLocation : 5F 03093 

Composite Desc : 

Disposition: 

Composite : e@& 

\ 



<. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

Sample Number : srSor,q&,+~ Type': SS 
Contractor : kosr 
Station Code :W03093 

I 
Collection Date : 5///93 
Collection Time : /=a 
Sample Location : 5sl/S3093 
Composite : (YN 
Composite Desc : ,IJ l/9 
QcTYPe : Partner: A///+ 
Collection Method : 

SampleTeamLeader : G. lrrorrai/ 
Member : w , ~ c ; g h b f i  
Member :- 

Surface Soil Sample Form 

DepthofTake Start End 
0 in R" 

in 

Headspace Reading 
Comments 

\ 



;. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

l ~ a m p ~ e  Collection F O ~  1 
Project Number 
SampleNumbex : %4@474E Type': SS 

: OCr-Y - 4010 CI 

Contractor : e a r  
Station M e  :js*3lq3 
Collection Date : S/WW 
CollectionTiie : 1240 
Sample Location : ~ ~ r c ,  3 

. Surface Soil Sample Form 

DepthofTake Start End 
0 in 2'1 

Headspace Reading 
Comments 

\ 



I 

! 

i 

. i  
I 
! 

I 

'.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

CollectionDate : g/~/qT Quarter: Disposition: 
Collection T i e  : z 2 40 Purpose: 
Sample Location : 5 5 4 0  3M3 

Composite Desc : 
QCTW : /4ek-4 Partner 
CollectionMethod : JttoJ,geg 

Sample Team Leader 

Composite : e@& 

: C. /M'ur/ddr/ 
Member : f/. 
Member :- 

Surface Soil Sample Form 

DepthofTakc Start End 
(9 in &A'' 

i 
HeadspaccReading - 
Comments - 

\ 



-. 

3 

i.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 
FORM F0.14C 
Revision 10-2-92 

Surface Soil Sample Form 

DepthofTakt Start End 
d in 04" 

HeadspaceReadhg - 
Comments - 

\ 



. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

ProjeztNumber : o Q - Y - Y o l O Y  
SampleNumber : J S q m V 8 4 E  Type': SS 
Contractor : R u s r  
Station Code : SS4032q3 

CollectionTie : 1 1 9  
Collection  ate : 6/&,+3 Q 

Sample Location : s-93 
Composite : e/N) 
Composite Desc : h l H  

Sample Team Leader : C. lrlu rrai/ 
Member : )r. LclanTQA 
Member :- 

Volume Collected : la= Units: I 

Headspace Reading 
Comments 

\ 

\ 



i 

I 

;.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 
FORM F0.14C 
Revision 10-2-92 

Surface'Soil Sample Form 

DepthofTake Start End 
4 in ol" 

HeadspaccReading - 
Comments __I 

\ 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.14C 
Revision 10-2-92 

Collection Date : </*a/? 5 Quarter: Disposition: 
CollectionTie : //n'3 3 Purpose: 
Sample Location 
Composite 
Composite Desc : 
QcTYPe : &.& Partner: 
CollectionMethod : 4B~,ge4 

Surface Soil Sample Form 

DepthofTake Start End 
d in A'' 

HeadspaceReading - 
Comments - 

\ 



*.. . 

. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

Sample Number : 55 Yo049 i4E Type': SS 
Contractor : (Lust 
Station Code 

I 3 : 5s 40 33q 
.. Collection Date : 5/*/93 Q& n: I CollecaonTie : 1130 P se: * 

\ 



DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

CoUectionDate : 5 /7 93 
CoUectionTie : 6 4  4 0 P s - - - -  
Sample Location : s 4 0 3 4 9 3  

CompositeDesc : u) f i  

CollectionMethod : Ght& 

Composite : (YN 

QcTYPe : pmer: /u& 

1 

Surface Soil Sample Form 
t 

Headspace Reading 
Comments 
Headspace Reading 
Comments 

\ 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
* Revision 10-2-92 

Surface Soil Sample Form 

Depth of Take Start End 
0 in & L / '  -- in - 
' 1  :( 

Headsp~~Reading  > 
Comments 

\ 



. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

SGpleNumber - 
Contractor 

Type': SS 

Station Code : 55 403593 

CollectionDate : d/7/' Q u m .  Dis$J&& 
Collection T i e  : /OOC Purpose: 
Sample Location : ssyo3593 
Composite : 
Composite Desc : N//4 
QcTYPe : &fil  Partner N / 4  
Collection Method : 

Sample Team Leader : florreq 
Member : T- SAU/YC) 
Member :- 

Volume collected : 1283 Units: f l  I 

Gefm 

P r e p d B Y  : %5#I/ko 

\ 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

PrOjectNumber : &o/UY 
SampIeNumber : 5 s  L/bog/A6 Type': SS 
Contractor : ALCzf 6 . Z  
Station Code : 5 5 s  403593 
Collection Date Disposition: 
CollectionTiine 
Sample Location 
Composite 
Composite Desc : 

CollectionMethod : ~ / p  +J~,+J 
QcTYPe : REAL Partner. - 

Surface Soil Sample Form 

DepthofTake Start End 
@ in 3'' - in--. 

Headspace Reading 
Comments 

\ 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

Project Number : 
Sample Number : 
Contractor 

Sample Location : 5 

Surfax Soil Sample Form 

DepthofTake Start 
in ZW 

-c- in- 

HeadspaceReading /-- 

\ 



. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

SampleTeamLeader : C .  cv\uffocL/ 

Member : T. g ~ u k o  
Member :- 

Volume Collected : tX$3  Units: /v\ I .  
&Pared BY : TSAuko 

Type': SS 

Surface Soil Sample Form 

M M  
Headspace Reading 
Comments 

\ 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

I I 

[Sample Collection Form 1 
ProjectNurnber : O U C ( - ~ Q I W  
SampleNumber : 5s.~o101tf= Type': SS 
Contractor : /+E 
Station Code : 5 S Q O W 9 3  

Surface Soil Sample Form 

Depth of Take Start End 

/'in ' 

Headspace Reading 31fL 
Comments --q-C 

\ 



! i. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

Project Number : ocly -7 o \ a 9  
Sample Number : 5 sqa\o2 It% Type': SS 
Contractor : pcrs 
Station Code : 55L-(oL( lq3 

Collection Date : 5 /zq I q3 on: 
CollectionTie : 0900 P 4 i L  
Sample Location : 5 s Y& zcI 3 
Composite : orma 
CompositeDesc : - 
WTYPe : m Palmer* 
CollectionMethod : per- s+ 

Surface Soil Sample Form 

Depth of Take Start End 

Headspace Reading - 
Comments /-- /tc 'L 

\ 



I; ;. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 0 Revision 10-2-92 

Surface Soil Sample Form 

HeadspaceReading - P a  
Comments M I 

\ 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0 .141  
Revision 10-2-92 

Prpject Number : 8 0123 .  '4 2-0 
Sample Number : f J  kd 07 ,ff Type : PT Contractor 
Station Code 

Cokction Date 
Collectionlime : U f ' L t O  Purpose:- 
Sample Location 

Corn€ 
Qc Type : R P ~ \  Partner: - 
Collec . *  - *  * - 

: 7 -  Y *qj' Quarter: - Disposition: fa y i ,,I 
: LJ 'M +fi3 

Composite . -  : v@ )ositeuesc : - 
't' 

Pit and Trench Form 



U.S. DEPARTMENT OF ENERGY ROCKY F L A T S  P L A N T  FORM FO.141 . Revision 10-2-92 

: 3 5 - 2  Units: 0 z 
: T / C  

” 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.141 . Revision 10-2-92 

Type : l?T 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.141 
Revision 10-2-92 . 

Sample Number : rj +o/ ()$ /tE Type : PT 
Contractor : kz/R c//7 
Station Code : -s/+orf-JY3 

I 
Collection Date 
CouectionTie : 0920 Purpose: - 
Sample Location : Sju0Y-2" 3 

: 7-r -9 ? Quarter: -+ Disposition: 4h/  I cc  I 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 
FORM FO.141 . Revision 10-2-92 

Sample Number : 15 Lfo! o c( A-E Type : PT 
Contractor : A-FIAVJf  
Station Code S/I tU?t i ; -93 

I 
Collection Date 
Collection T i e  : 0 4 2 7 Purpose: - 
Sample Location 

CompositeDesc : - 

: 7-7 -Y3 Quarter: - Disposition: JG hl 
: 3 J L t O L t f l J '  

Composite : cy@ ' 

Pit and Trench Form 

Depth of Take 

Start End 

Comments: 

Fr 
Comments: 

Depth of Take 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.141 
Revision 10-2-92 . 

Depth of Take 

Start End 

Pit and Trench Form 
, 

Comments: 



'. 

U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 
FORM FO.141 
Revision 10-2-92 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.141 . Revision 10-2-92 

Collection Date 
CollectionTune : \IO5 Purpose:- 
Sample Location 

CompositeDesc : - 

: 7 -8 47 Quarter: - Disposition: SCC hp I e l  

: & 4046 ?/ 
Composite : f l@' 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.141 
Revision 10-2-92 

SampleNumber : rJ"'fOfi719-E Type : PT . 
Contractor : h/WW 
Station Code : 5Pt-0~693 

I 
Collection Date 
C o k c t i o n T i e  : / 5 f 5  Purpose: - 
Sample Location 
Composite 
CompositeDesc : - 

: 7 -1 -43 Quarter: * Disposition: SCr "/11 e,! 

Partner: - 

Sample Team Leader . . 30ha F w y v \ j  
Member : To d d  JouFO 
Member : - 

Volume Collected 

Pit and Trench Form 

Depth of Take 

c 

Comments: . 

Start End 

Comments: . 



r 

U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.141 
Revision 10-2-92 

" " . - a  . 

S&pleNumber : IJWll Type : PT Contractor 
Station Code 

Collection Date 
CoUation Time : 1!~20  Purpose: - 
Sample Location 

CompositeDesc : - 

: 7 -t 9 7 Quarter: - Disposition: SY "p I e l  

: JJw% 4 3 
Composite : VI@. 
QC Type : Partner: - I 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.141 
Revision 10-2-92 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 
FORM FO.141 
Revision 10-2-92 

Collection Date 
CoUectionTiie : /S l!j  Purpose: - 
Sample Location 

: 7 d -93 Quarter: - Disposition: SY W/ I e& 

: J_I YO46 9 ? 

Depth of Take 

Start End 

. 



U.S. DEPARTMENT OF ENERGY !ROCKY FLATS PLANT FORM FO.141 
Revision 10-2-92 * 

. .. 

Project Number : 
Sample Number : 

Collection Method : 

Pit:gd':Trench Form 

Depth of Take 

Start End 
6 - 0  FT 

Comments: 



i . ; .  * . . . . .  . .  .... .... . . . .  

... . .  

comments: 



_. . 

0 . .  

. .  

.. .... '> ' .; . 
.. . ;. 
....'.. 
. .  . 

. .. 



@. . 

_. . . ,. .. . 
.,i. , 

,'dt I. . , .yi' ' . . 
.:,i::. - : 

.,'C .... 

FORM FO 
Revision 10 



U.S. DEPARTMENT OF ENERGY -ROCKY FLATS PLANT 
FORM FO.14'1 
Revision 10-3-9: * 

. ... 

Project Number : 

S m p l e T e a m u  . .  * Tohfl Fw(lY\_I 

Member : . f o , d d  JOUFO 
Member : - 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.141 
Revision 10-2-92 

SampleNumber : SJ U-0122,%,/? Type : PT 
Station Code 

Collection Date 
Collection Time 
Sample Location 
Composite 
Composite Desc 

Collection Method 

Contractor : &F/&UJT 
: S J ~ *  747 - 

QCTYPe 

Quarter: . Disposition: 
Purpose: - 

743 

J4 y i C 4  

V 1 
Sample Team Leader : Johq E v a w  

Member : J ~ V J L C )  
Member : - 

Pit and Trench Form 

Depth of Take 

Start End O..t Fr 

Comments: 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.141 
Revision 10-2-92 

'? 

Pit and Trench Form 

Depth of Take 

Start End  

O -  

6 - 6  FI' FT 
Fr 
FT 

Fr 
Comments: 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 
FORM FO.141 
Revision 1 O-?-(J; * 

: . .  I 2TO- Y - ~ L .  - Disposition: S4y I c.6 
Purpose: - 

Sample Location 
Composite 
CompositeDesc : - 

Pit and Trench Form 

Depth of Take c 
6.2 FT 

Fr 

I 
Comments: 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 
FORM FO.141 

~~~ 

Revision 10-2-92 

Pit and Trench Form 

Depth of Take 

Start End 
0 - 2  Fr‘ 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 
FORM FO.141 
Revision 10-2-9; ‘. 



. . . .  
.:.:. . . . .  . .  
. .  . .  . . . ,. . .  ..,, 

U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 
FORM FO.141 
Revision 10-2-9; * 

Pit and Trench Form 

Depth. of Take 

Start End 

. ,  
Coyments: 

. .  

Depth. of Take 

Start End 

. ,  
Coyments: 

. .  



.... 
. .  .’ . 

, . . .  
. . ,.. , 

U S  DEPARTMENT OF ENERGY-ROCKY FLATS P L A N T  
14 I FORM FO 

Revision 10-2-9: 
li 

I 1  9 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 
FORM F0.141 

* Revision 10-2-92 

CollectionDate : ?-I 4 3 Quarter: - Disposition: 
CoUectionTiie : 0 q $0 Purpose: - 
Sample Location : JJw .W 4 ? 

Pit-hiTrench Form . -- 

Depth of Take 

End 
a - (  Fr 

F T  



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.141 
Revision 10-2-92 * 

. .. 

Project Number : 

,. , 

: 3s ,l Units: 02 

. . .  



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

Revision 10-2-92 
FORM F0.141 

Volume Collected 

Pit and Trench Form 

Depth of Take 

Start End 
0-2 Fr 0-y FI' 

Fr Fr 



e. 
U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

FORM FO.141 
Revision 10-2-92 

Pit and Trench Form 

Collection Date 
Collection Time : I O  2-7 Purpose: - 
Sample Location 
Composite 
ComuositeDesc : - 

: 7- 8 -93 Quarter: - Disposition: SY hp I e l  

Depth of Take 

Start End 

Fr 
1 

Comments: 

- - 



e. 

.-. 

U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 
FORM FO.141 
Revision 10-2-92 

Collection Date 
CoUectionTune : / O  75- Pumose: - : 7 -f qj' Quarter: - Disposition: Sqhf I ek 

Depth of Take 

Start End 

Comments: 
'L 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 
FORM FO.141 
Revision 10-2-92 * 

- 

, ... 

Pit and Trench Form 

Depth of Take 



. 

.-. 

* 

U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 
FORM FO.141 
Revision 10-2-9 1 

Collection  ate : 7-8 -4.3 QUL-.. 

Collection T i e  : I Purpose: - I 

Sample Location : .JJ 

Depth of Take 

Start End 1 

- ----------. 1 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.141 . Revision 10-2-92 

Depth of Take 

Start End 

Comments: 

Pit and Trench Form 



. 

U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.141 
Revision 10-2-92 

Pit and Trench Form 

Depth of Take 

Start End 

Comments: 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.141 
Revision 10-2-92 

ProjectNumber : 
SampleNumber : ~ S 4 0 W f k ~ ~  3 .  : p~ 
Contractor ' : I =  

Station Code : 3; i t04Y93 
Collection Date 
CoUectionTie : 5 Purpose: - 
Sample Location 

: 7 -9 -3 3 Quarter: - Disposition: J 4 k l j (  4 J 
: s s w V-F 7 3 . -  e 

Composite : v@ 
CompositeDesc : 

I 

Sample Team Leader 

Volume Collected 
Prepared By 

Member . 
Member : - 

r 

Depth of Take 

Fr 
Fr 
Fr 
Ff 
Fr 

End 

TlE 
?-ZD'((] Fr 

Fr 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

Project Number : ob &/ 4 /DY, 
SampleNumber : 5 5 q 0  &A& ~~ 

Contractor : &.E. 

Collection Date 
Collection T i e  
Sample Location 
Composite 
Composite Desc 
QcTYPe 
Collection Method : 

Type': SS 

Station Code :- & sse026t j .3  

k/F 

\ 



I .  

U S .  DEPARTMENT OF ENERGY ROCKY FWTS P m  

SURFACE SOIL 
DATA COLLECIlON FORM 

\ 

FORM CTSA (REX'. 2) '!' 

Sample Number 
Collection Date 
Collection Time /2:2 GJ 
Location Code 

Coordinates North or Y East or X 

Sample 'Location d * 540 &"t3 
.. 

Composite (Y/N) Y%5 
Composite Desaiption R. 

Collection Method 
Sample Team Leader 
Sample Team Member 
Sample Team Member 
Sample Team Member 
Container S i z c  (02) ,&b 96 Full 

Comments 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANTS 

SURFACE SOIL 
DATA COLLECTION FORM 

\ 

Comments 



....... 

E 2.084.000 

* POND 207A, 2078 CENTER, AND 2078 NORTH RAD Surveys have been completed by EG&G. 

I 

-$* '*P E -4 
'-?' -Y 

"'I G40 
I 

.......... -.- .---.-- Roads 

Dralnage/Stream -...- 

-531 Radiological Instrument + Reading kpml 
o x  Grld Locatlon of 

Radlloglcal Reading 

Areas lnaccesslble for 
Radiological Survey 

- - - Surfklal Sol1 Sample 
Boundary 

Reading Location 

RAD Survey Boundary 

0 FIDLER Checkpdnt 

BACKGROUND BOUNDED 
REGION 

A . .  
0 . .  
c . .  
D . .  
E . .  
F . .  
G . .  
H . .  
J . .  

READING (cpm) 
: . .  .1947 . . .  .2311 
. . .  .1929 
. . .  .1947 
. . .  .1954 
. . .  .1855 
. . .  .1547 
. . .  .1834 
. . .  .1429 

PREPARED FOR - -  .. - - 
U.S. DEPARTMENT OF ENERGY 

ROCKY FLATS PLANT 
GOLDEN, COLORAOO 

OU4 Phase I RFI/RI 
OU4-Wlde FIDLER Survey 

c 


