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Fractions and Multiples of Units 

 

Multiple Decimal Equivalent Prefix Symbol 
Engineering 

Format  

106 1,000,000 mega- M E+06 
103 1,000 kilo- k E+03 
102 100 hecto- h E+02 
10 10 deka- da E+01 
10-1 0.1 deci- d E-01 
10-2 0.01 centi- c E-02 
10-3 0.001 milli- m E-03 
10-6 0.000001 micro- µ E-06 
10-9 0.000000001 nano- n E-09 
10-12 0.000000000001 pico- p E-12 
10-15 0.000000000000001 femto- f E-15 
10-18 0.000000000000000001 atto- a E-18 
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Current System Système International Conversion 

curie (Ci) becquerel (Bq) 1 Ci = 3.7 x 1010 Bq 

rad (radiation absorbed dose) gray (Gy) 1 rad = 0.01 Gy 

rem (roentgen equivalent 
man) 

sievert (Sv) 1 rem = 0.01 Sv 

 

Conversions 
 

 

Multiply by to obtain Multiply by to obtain 

in 2.54 centimeters centimeters 0.394 in 

ft 0.305 m m 3.28 ft 

mile 1.61 km km 0.621 mile 

lb 0.4538 kg kg 2.205 lb 

gal 3.785 L L 0.264 gal 

ft2 0.093 m2 m2 10.764 ft2 

mi2 2.59 km2 km2 0.386 mi2 

ft3 0.028 m3 m3 35.31 ft3 

acres 0.40468 hectares hectares 2.471 acres 

dpm 0.45 pCi pCi 2.22 dpm 

pCi 10-6 µCi µCi 106 pCi 

pCi/L (water) 10-9 µCi/mL (water) µCi/mL (water) 109 pCi/L (water) 

pCi/m3 (air) 10-12 µCi/mL (air) µCi/mL (air) 1012 pCi/m3 (air) 
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Table 2.1 Environmental permit and compliance agreement summary  
 

Permit Type 
Issued 

By 
Permit 

Number 
Issued 

To 
State Agency Interest ID# 3059 

Water 
KPDES KDOW KY0004049 DOE 

Solid Waste 
Residential Landfill (closed) KDWM 073-00014 DOE 
Inert Landfill (closed) KDWM 073-00015 DOE 
Solid Waste Contained Landfill 
(construction/operation) 

KDWM 073-00045 DOE 

RCRA/Toxic Substances Control Act 
State Hazardous Waste Management Permit KDWM KY8-890-008-982 DOE/BJC 
Federal Facility Compliance Act Site Treatment Plan: Agreed 
Order 

EPA NA DOE 

FFA EPA 
KDWM 

NA DOE 

TSCA FFCA EPA NA DOE 
DMSA Agreed Order DWM-31434-042, DAQ-31740-030, and 
DOW-26141-042 

KDWM 
KDAQ 
KDOW 

NA DOE 

DUF6 Agreed Order DWM-32434-030 KDWM NA DOE 

KDOW – Kentucky Division of Water 
KDWM – Kentucky Division of Waste Management 
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Table 2.2  Summary of USTs  
 

UST State ID Date Installed Operational Status Regulatory Status 

C-750-A 0001 1955 Removed from ground 3/91 Closure complete per KDWM 
letter of 3/25/99 

C-750-B 0002 1955 Removed from ground 3/91 Closure complete per KDWM 
letter of 3/25/99 

C-750-C 0003 1957 (Estimated) Removed from ground 10/93 Clean closed under RCRA 
Subtitle C 

C-750-D 0004 1957 Rinsed with trichloroethene 
and emptied 6/79, filled with 
cement 10/97 

Closure complete per KDWM 
letter of 11/23/99 

C-746-A1 
 

0005 1960 Emptied 9/88, filled with 
cement 10/97, removed from 
ground 4/03 

Final closure awaits approval from 
KDWM 

C-710-B 0006 1956 (Estimated) Emptied 7/85, filled with 
cement 10/97 

Closure complete per KDWM 
letter of 2/19/02 

C-200-A 0007 1956 (Estimated) Filled with grout in 1977 Closure complete per KDWM 
letter of 11/23/99 

C-746-A2 0008 — Determined during Waste 
Area Group 15 site 
investigation not to exist 

Documented during Waste Area 
Group 15 site investigation not to 
exist 

C-751-W 0009 1992 In use by USEC In use by USEC 

C-751-E 0010 1992 In use by USEC In use by USEC 

C-611-1 0011 1943 (Estimated) Last used before 1975 Clean closed in place per KDWM 
letter of 12/6/96 

C-611-3 0012 1953  Last used before 1975, filled 
with cement 9/97 

Clean closed in place per KDWM 
letter of 12/6/96 

C-611-2 0013 — Determined not to exist No further action required per 
state correspondence of 12/6/96 

C-611-4 0014 1943 (Estimated) Last used before 1975, filled 
with sand 

Clean closed in place per KDWM 
letter of 12/6/96 

C-611-5 0015 Unknown Filled with grout before 1975 Clean closed in place per KDWM 
letter of 12/6/96 

C-200-B 0016 1967 Filled with concrete in 1981 Closure complete per KDWM 
letter of 2/19/02 

C-745-K 0017 1951 (Estimated) Removed from ground 2/02 Closure complete per KDWM 
letter of 12/4/02 

C-746-K 0018 1951 (Estimated) Removed from ground 4/02 Closure complete per KDWM 
letter of 12/4/02 
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Table 2.3  Federally listed, proposed, and candidate species potentially occurring within 
the Paducah Site study area in 2004a 

 
Common Name Scientific Name Endangered Species Act Status 

Indiana Batb Myotis sodalis Listed Endangered 

Interior Least Tern Sterna antillarum athalassos Listed Endangered 

Pink Mucket Lampsilis abrupta Listed Endangered 

Ring Pink Obovaria retusa Listed Endangered 

Orangefoot Pimpleback Plethobasus cooperianus Listed Endangered 

Fat Pocketbook Potamilus capax Listed Endangered 

Bald Eagle Haliaeetus leucocephalus Listed Threatened 

a
 All of the listed species are discussed in Environmental Investigations at the Paducah Gaseous 
Diffusion Plant and Surrounding Area, McCracken County, Kentucky, Volume III, COE Nashville 
District, May 1994.  Note that the study area encompasses 11,719 acres and extends to include the Ohio 
River, which is over three miles north of the DOE reservation.  None of these species have been 
reported as sighted on the DOE reservation, although potential summer habitat exists there for the 
Indiana bat.  No critical habitat for any of these species has been designated anywhere in the study area. 

b Specimens of the Indiana bat were collected from WKWMA property in 1991 and 1999. 
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Table 2.4  Summary of PCBs and PCB items 
in service at the end of 2004 

 
 

Type 
Number in 

Service 
Volume 

(gal) 
PCBs  
(kg) 

PCB 
Transformers 

66** 95,148 277,421 

PCB- 
Contaminated 
Transformers 

9 2,299 0.95 

PCB- 
Contaminated 

Electrical 
Equipment 

7 2,094 1.13 

PCB 
Capacitors 

682 2,042* 12,528.6 

PCB Open 
Systems 

3 235 7.02 

** 1 replacement transformer is awaiting installation 

* assumed 540,000 parts per million (ppm) PCB, 13.5 
lbs/gal 
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Table 2.5  State and federal regulatory inspections 
at the Paducah Site in 2004 

Date Agency Description 

January KDWM C-746-U Landfill Inspection  

RCRA Inspection 

February None  None 

March None None 

April KDWM 

 

Requested No Further Action SWMUs 
C-746-U Landfill Inspections 

May KDOW 
KDWM 

Outfall Inspection 
North-South Diversion Ditch Project 

June None None 

July None None 

August KDWM C-746-U Landfill Inspections 

September None None 

October KDWM C-746-U Landfill Inspection 

November KDWM C-746-U Landfill Inspection 

December KDWM C-746-K Landfill Wells Split Sampling 
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Jan 2004 

Completed sorting and repackaging of 23 of 600 cubic meters of low-level waste (LLW). 
Shipped 11.3 cubic meters of mixed low-level waste (MLLW) soft solids to the TSCA Incinerator. 
Shipped 24.5 cubic meters of MLLW to Perma-Fix for disposition. 
March 2004 
Shipped 38.4  cubic meters of MLLW to Perma-Fix for disposition. 
Discharge 12,000 gallons of wastewater generated by repackaging 1250 cubic meters. 
April 2004 
Shipped 10.9 cubic meters of MLLW to Envirocare for treatment and disposal. 
Shipped 140 cubic meters of PCB/radioactive waste (280 cubic meters) to Envirocare for disposal. 
Shipped 12 cubic meters of MLLW combustible to the TSCA Incinerator. 
Shipped 24 cubic meters of MLLW to Perma-Fix for treatment and disposal. 

May 2004 
Shipped 679 cubic meters of LLW debris to Envirocare of Utah for disposal. 
Shipped 29 cubic meters of MLLW to Perma-Fix for treatment/disposal. 
Discharged 2825 gallons waste water generated from the LLW task. 
June 2004 
Completed the shipments of 285 cubic meters of PCB/radioactive waste to Envirocare for disposal. 
Shipped 17.4 cubic meters of solid MLLW to the TSCA Incinerator. 
July 2004 
Shipped 11.5 cubic meters of MLLW to Envirocare of Utah for disposal. 
Aug 2004 
Shipped 116 cubic meters AO waste to Envirocare of Utah. 
Shipped 360 cubic meters of classified scrap metal to the Nevada Test Site (NTS) for disposal. 
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Table 4.1  Total uranium concentration in DOE outfalls for 2004 

Outfall 
Number of 
Samples 

Minimum 
(mg/L) 

Maximum 
(mg/L) 

Average 
(mg/L) 

Average 
(pCi/L) % of 235U % of DCGa   

001 5 0.0033 0.22 0.048 23 0.53b 3.8 

015 3 0.046 0.21 0.15 91 0.30 15 

017 5 <0.001 0.0025 0.0016 1.0 0.60b 0.17 

019 3 <0.001 <0.001 <0.001 0.7 0.76c 0.12 

 
a
 DCG for uranium is 600 pCi/L. 

b
 Insufficient uranium quantities to analyze for assay. Assay based on past data. 

c Insufficient uranium quantities to analyze for assay. Natural uranium used as assay. 
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Table 4.2  Technetium-99 activity in DOE outfalls for 2004 
 

Outfall 
Number of 

Samples 
Minimum 
(pCi/L)a 

Maximum 
(pCi/L)a 

Average 
(pCi/L)a % of DCGa 

001 6 2.1 35 14 0.014 

015 3 4.0 58 32 0.032 

017 5 3.8 18 10 0.01 

019 3 -7.8 5.8 1.2 0.0012 

a
 DCG for 

99
Tc is 100,000 pCi/L. 
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The  DCG e xte nds  to 0.91 m g/L at 0.7% as say and 4.3 m g/L at 0.2% as say.
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Table 5.1  Radiological parameters 
for surface-water samples 

Parameter 

Alpha Activity 
Americium-241 
Beta Activity 
Cesium-134 
Cesium-137 
Cobalt-60 

Dissolved Alpha 
Dissolved Beta 
Neptunium-237 
Plutonium-238 

Plutonium-239/240 
Potassium-40 

Suspended Alpha 
Suspended Beta 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Thorium-234 

Uranium 
Uranium-234 
Uranium-235 
Uranium-238 
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Table 5.2  Average radiological parameter concentrations for surface-water surveillance samplesa 

 
a = Average concentration for the seep locations (LBCSP1–LBCSP6) are found in Table 5.3. 
b = Derived Concentration Guide (see Liquid Effluents section for definition). 
c = Quantities of total uranium were found to be quite small or not detected; individual isotopes of uranium were not analyzed. 
-- = DCGs for these radionuclides not provided. 
ND=Not Detected 
Bold values indicate the highest radionuclide concentrations for the parameter specified. 
 
The following footnotes correspond with column titles in the above table.  These are groupings of sample locations in the area described in the title. 
1 = L1 (Background)     6 = L8 
2 = C612, C616, K006, L291    7 = C746K-5, C746KTB1, C746KUP  
3 = L5, L6      8 = L29 (Background) 
4 = K002, L10, L55, L56, L194    9 = L30 
5 = L11, L12, L241     10 = L64 
      11 = L306 

Parameter DCGb 
Upstream 

Bayou1 

Bayou 
Near 
Site2 

Downstream 
Bayou3 

Little 
Bayou 

Near Site4 

Downstream 
Little 

Bayou5 
Creek 

Convergence6 

C-746-K 
Landfill 
Area7 

Upstream 
Ohio 

River8 
Downstream 
Ohio River9 

Massac 
Creek10 

Cairo, 
IL 11 

Americium-241 (pCi/L) 30 ND ND ND ND ND ND ND ND ND ND ND 

Cesium-134 (pCi/L) -- ND ND ND ND ND ND ND ND ND ND ND 

Cesium-137 (pCi/L) 3000 ND ND ND ND ND ND ND ND ND ND ND 

Cobalt-60 (pCi/L) 10,000 ND ND ND ND ND ND ND ND ND ND ND 

Dissolved Alpha (pCi/L) -- ND ND 11.86 ND ND ND ND ND ND ND ND 

Dissolved Beta (pCi/L) -- ND 10.87 21.36 6.54 15.70 ND ND ND ND ND ND 

Neptunium-237 (pCi/L) 30 ND ND ND ND ND ND ND ND ND ND ND 

Plutonium-238 (pCi/L) -- 0.03 0.01 ND ND ND ND 0.02 ND ND ND ND 

Plutonium-239/240 (pCi/L) 30 ND ND ND ND ND ND ND ND ND ND ND 

Potassium-40 (pCi/L) 7000 ND ND ND ND ND ND ND ND ND ND ND 

Suspended Alpha (pCi/L) -- ND ND ND ND ND ND ND ND ND ND ND 

Suspended Beta (pCi/L) -- ND ND 5.86 ND ND ND ND ND ND ND ND 

Technetium-99 (pCi/L) 100,000 ND 4.03 10.21 7.76 23.78 10.52 ND ND ND ND ND 

Thorium-228 (pCi/L) -- ND ND ND ND ND ND ND ND ND ND ND 

Thorium-230 (pCi/L) 300 ND 0.33 ND -0.01 ND ND ND ND ND ND ND 

Thorium-232 (pCi/L) -- ND ND ND ND ND ND ND ND ND ND ND 

Thorium-234 (pCi/L) 10,000 ND ND ND ND ND ND ND ND ND ND ND 

Uranium (mg/L) -- ND ND 0.04 0.01 0.01 ND ND ND ND ND ND 

Uranium (pCi/L) 600 ND ND 97.14 24.44 ND ND ND ND ND ND ND 

Uranium-234 (pCi/L) 500 ND 19.53 90.23 21.38 ND ND ND ND ND ND ND 

Uranium-235 (pCi/L) 600 ND ND 6.78 1.71 ND ND ND ND ND ND ND 

Uranium-235 (wt %) -- c c 0.52 0.26 0.25 c 1.96 c c c c 

Uranium-238 (pCi/L) 600 ND 0.35 11.39 1.89 1.71 0.68 0.40 ND ND ND ND 

Table 5.3  Average radiological concentrations for seep locations in Little Bayou Creek 
 

Parameter LBCSP1 LBCSP2 LBCSP3 LBCSP4 LBCSP5 LBCSP6 

Alpha activity (pCi/L) 2.4 1.3 1.3 2.1 4.4 1.9 
Beta activity (pCi/L) 6 10 19 14 201 117 
Technetium-99 (pCi/L) 6 15 22 18 247 123 
Uranium (mg/L) 0.005 0.005 0.005 0.005 0.005 0.005 
Uranium (pCi/L) 27.90 27.67 27.57 27.55 27.54 27.56 

Bold values indicate the highest radionuclide concentrations for the parameter specified. 
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Table 5.4  Radiological parameters 
for sediment samples 

 

Parameter 

Activity of U -235 
Alpha activity 

Americium-241 
Beta activity 
Cesium-134 
Cesium-137 

Cobalt-60 
Neptunium-237 

Plutonium-239/240 
Potassium-40 

Technetium-99 
Thorium-230 

Uranium 
Uranium-234 
Uranium-235 
Uranium-238 
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Table 5.5  Averagea radiological parameter concentrations for sediment surveillance samples 
 

Parameter 
Upstream 

Bayou1 

Bayou 
Near 
Site2 

Downstream 
Bayou3 

Upstream 
Little 

Bayou4 

Little 
Bayou Near 

Site5 

 

Downstream 
Little Bayou6 

C-746-K 
Area7 

 

NSDD8 

 

Massac 
Creek9 

Activity of U-235 (pCi/g) ND 0.112 0.029 ND 0.188 0.050 0.011 0.196 ND 

Alpha activity (pCi/g) 2.21 10.94 3.35 3.54 12.67 9.11 2.45 86.05 1.55 

Americium-241(pCi/g) ND 0.07 ND ND ND 0.12 ND 1.16 ND 

Beta activity (pCi/g) 2.15 29.51 3.67 2.31 18.42 8.91 2.18 93.90 1.81 

Cesium-134 (pCi/g) b 0.023 b b b b b b b 

Cesium-137 (pCi/g) 0.021 0.065 0.033 ND 0.027 0.040 0.022 0.998 ND 

Cobalt-60 (pCi/g) ND ND ND ND ND ND ND ND ND 

Neptunium-237 (pCi/g) ND 0.13 ND ND ND 0.01 ND 1.22 ND 

Plutonium-239/240 (pCi/g) ND 0.05 ND ND ND 0.09 0.00 3.83 ND 

Potassium-40 (pCi/g) 3.84 5.75 5.84 3.98 4.31 4.16 4.23 7.17 3.79 

Technetium-99 (pCi/g) ND 9.50 0.30 0.12 0.17 1.21 0.25 40.75 ND 

Thorium-230 (pCi/g) 0.18 0.55 0.25 0.34 0.23 1.70 0.21 69.95 0.16 

Uranium (pCi/kg) ND 4405 1060 ND 13200 2325 383 6680 ND 

Uranium (ug/g) ND 9.48 ND ND ND ND ND 36.20 ND 

Uranium-234 (pCi/g) 0.10 2.75 0.48 0.14 1.30 0.50 0.18 5.25 0.08 

Uranium-235 (pCi/g) c 0.300 c c c c c 0.416 c 

Uranium-235 (wt%) c 0.723 0.732 c 0.248 0.437 0.688 0.645 c 

Uranium-238 (pCi/g) 0.092 3.750 0.546 0.174 11.800 1.775 0.195 7.790 0.077 

a = The average within each group of locations.    
b = Cesium-134 was not requested but was reported during one sampling event.  
c = Quantities of total uranium were found to be quite small or not detected; individual isotopes of uranium were not analyzed. 
Bold values indicate the highest radionuclide concentrations for the parameter specified. 

 NSDD = North-South Diversion Ditch 
ND = Not Detected 
 
The following footnotes correspond with column titles in the above table.  These are groupings of sample locations in the area described in the 
title. 
1 = S20       6 = S27, S34 
2 = C612, C616, K001, S1, S31     7 = C746KTB2, C746KUP     
3 = S33       8 = S32 
4 = S21       9 = S28 
5 = S2, S30 
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Table 5.6  CY2004 radiological parameters detected in deer tissue 

Parametera 

(pCi/L) Deer 1 Deer 2 Deer 3 Deer 4 Deer 5 Deer (Background)b 

Technetium-99 (Liver) ND ND ND ND ND ND 

Thorium-230 (Bone) 0.03708 ND ND ND ND ND 

Thorium-230 (Liver) ND ND ND ND ND ND 

Thorium-230 (Muscle) ND ND 0.05355 ND ND 0.0757 

Uranium-233/234 (Liver) ND ND ND 0.04025 ND ND 

Uranium-235 (Liver) ND ND ND ND ND ND 

ND – Not detected       
a Other radionuclides were analyzed but not detected in any deer. 
b Background deer were collected during 2002 from Stewart Island Habitat Restoration in Livingston County, Kentucky. 
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T a b le  5 .7   N e t an n u a l e x p o s u re  fro m  d ire c t ra d ia tio n  a ttr ib u ted  to  th e  P ad u c a h  S ite  fo r 2 0 0 4  (m R ) 
 

L o c a tio n  T L D -1  T L D -2  T L D -3  T L D -2 5  T L D -4 7 T L D -4 8  T L D -5 0  T L D -5 2  T L D -5 3 

T o ta l an n u a l 
ex p o s ure  

6 3 3  8 5 8  1 6 9  9 9  2 9 1  1 1 3  1 1 7  1 1 1  3 2 7  

B ack g ro u n d a 8 6  8 6  8 6  8 6  8 6  8 6  8 6  8 6  8 6  

N e t an n u a l 
ex p o su re b 

5 4 7  7 7 2  8 3  1 3  2 0 5  2 7  3 1  2 5  2 4 1  

a  B ack g ro u n d  is  ca lcu la te d  b ased  o n  th e  an a ly s is  o f T L D s p laced  aw a y  f ro m  D O E  p ro p e rty . S ee  th e  A n n u a l 
R ep o rt o n  E x te r n a l G a m m a  R a d ia tio n  M o n ito rin g  fo r  C a le n d ar  Y ea r 2 0 0 4 , P a d u c a h  G a seo u s D iffu sio n  P la n t, 
P a d u c a h , K en tu cky  (B JC /P A D -6 9 8 ). 

b  L o ca tio n s ab o v e  w ith  n e t a n n u a l e x p o su re  from  d irec t rad ia tio n  a b o v e  b ack g ro u n d  le v e ls  a re  in  a reas n o t 
accessib le  to  th e  p u b lic . 
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Table 6.1  Annual dose estimates for 2004 incidental ingestion of sediment from  
Bayou Creek and Little Bayou Creek 

Committed Effective Dose Equivalent (mrem) 
Location 

241Am 137Cs 237Np 239/240Pu 40K 99Tc 230Th 234U 235U 238U 

Total 
(mrem) 

S1 --- 9.0E-06 1.5E-03 3.5E-04 2.8E-04 2.7E-05 7.9E-04 2.1E-03 5.7E-04 3.1E-03 8.8E-03 

S2 --- 1.3E-05 --- --- 4.3E-04 2.1E-06 5.9E-04 1.8E-03 3.3E-04 1.4E-02 1.8E-02 

S20 --- 5.6E-06 --- --- 3.9E-04 --- 5.1E-04 1.4E-04 --- 1.2E-04 1.2E-03 

S21 --- --- --- --- 4.0E-04 1.3E-06 9.6E-04 2.0E-04 --- 2.3E-04 1.8E-03 

S27 4.6E-04 8.9E-06 --- 9.4E-04 4.3E-04 4.0E-06 2.3E-03 6.7E-04 5.7E-04 2.4E-03 7.8E-03 
S28 

(Background) --- --- --- --- 3.8E-04 --- 4.4E-04 1.1E-04 --- 1.0E-04 1.0E-03 

S30 --- --- --- --- 4.4E-04 --- 7.9E-04 --- 0.0E+00 --- 1.2E-03 

S31 --- 8.6E-06 --- 6.3E-04 3.1E-04 2.0E-06 1.6E-03 1.1E-03 1.3E-03 6.4E-04 5.6E-03 
S32 

(Maximum) 2.8E-02 2.6E-04 2.5E-02 8.7E-02 7.2E-04 2.8E-04 2.0E-01 7.2E-03 7.8E-04 9.5E-03 3.6E-01 

S33 --- 8.8E-06 --- --- 5.9E-04 2.0E-06 6.9E-04 6.7E-04 9.7E-04 6.7E-04 3.6E-03 

S34 3.5E-03 1.2E-05 3.6E-04 2.8E-03 4.1E-04 1.1E-05 6.4E-03 7.1E-04 5.8E-04 2.0E-03 1.7E-02 

C612 0.0E+00 1.8E-05 2.3E-03 8.4E-04 6.9E-04 8.0E-05 1.5E-03 2.7E-03 8.3E-04 3.7E-03 1.3E-02 

C616 7.7E-04 3.7E-05 4.5E-03 2.6E-03 8.7E-04 1.6E-04 2.3E-03 7.0E-03 8.4E-04 8.1E-03 2.7E-02 

C746KTB2 --- 5.2E-06 --- --- 3.4E-04 3.4E-06 6.7E-04 1.6E-04 --- 1.1E-04 1.3E-03 

C746KUP --- 9.8E-06 --- 1.7E-04 5.1E-04 1.4E-06 5.4E-04 3.3E-04 9.1E-04 3.6E-04 2.8E-03 

K001 --- 8.7E-06 4.0E-04 5.1E-04 6.1E-04 1.8E-05 1.1E-03 1.3E-03 8.7E-04 1.8E-03 6.7E-03 

                                                  aNet exposure from Paducah Site to maximally exposed individual (S32—S28) = 3.59e-1 

--- nondetect 
241Am Americium-241 
239/240Pu Plutonium-239/240 
40K Potassium-40 

aMaximum allowable exposure is 100 mrem/year for all contributing pathways (DOE Order 5400.5). 
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Table 6.2  Summary of potential radiological dose from the  
Paducah Site for 2004 

(worst-case combined exposure pathways) 
 

Dosea 
(mrem/year) Percent of total 

Ingestion of surface water 0 0 

Ingestion of sediments 0.359 99.94 

Ingestion of deer meat 0 0 

Direct radiation 0 0 

Atmospheric releasesb 2.4 x 10-4 0.06 

Total annual dose above background 
(all pathways) 0.359 

 
100 

a Maximum allowable exposure is 100 mrem/year (DOE Order 5400.5). 
b DOE source emissions were from the NWPGS, the Scrap Metal Removal Projects, and the C-410 

D&D Fluorine Cell Blasting Activities. 
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Table  7.2  KPDES permit sampling routine nonradiological maximum detected analyses 
 

Parameter K001 K015 K017 K019 

Chlorine, Total Residual (mg/L) .060 .030 .030 .040 

Copper (mg/L) .0079 .0067 .0096 .0071 

Flow Rate (mgd) 7.6 1.0 3.4 .80 

Hardness - Total as CaCO3 (mg/L) 318 220 121 100 

Iron (mg/L) .51 1.1 .42 1.7 

Nickel (mg/L) .011 .0093 ND ND 

PCB-1248 (µg/L) .26 ND ND ND 

Phosphorous (mg/L) .55 NR NR NR 

Suspended Solids (mg/L) ND ND ND 28. 

Uranium (mg/L) .22 .21 .0025 ND 

Zinc (mg/L) ND .048 .46 .021 

  ND – not detected     
  NR – not reported/collected     

 

Table 7.1  KPDES permit exceedence summary for 2004 
 

Location 
Noncompliance 

Parameter Species 
Month 

Sampled Result KPDES Limit 

Outfall 001 Chronic Toxicity Daphnids1 April 1.76 TUc 1.0 TUc 

Outfall 017 Acute Toxicity Daphnids1 April 8.0 TUc 1.0 TUc 

Outfall 017 Acute Toxicity Daphnids1 April 4.3 TUc 1.0 TUc 

Outfall 017 Acute Toxicity Daphnids1 May 4.0 TUc 1.0 TUc 

1 – Ceriodaphnia dubia (water fleas) 
TUc – chronic toxicity unit 
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Table 8.2  Nonradiological parameters  
for surface-water seep-sampling locations 

Parameter 
Chloride 
Sulfate 

Alkalinity 
Conductivity 

Dissolved Oxygen 
Flow Rate 

pH 
Temperature 

Calcium 
Magnesium 
Manganese 
Potassium 
Sodium 
Uranium 

1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethane 

1,2-Dimethylbenzene 
Benzene 

Bromodichloromethane 
Carbon tetrachloride 

Chloroform 
cis-1,2-Dichloroethene 

Ethylbenzene 
m,p-Xylene 

Tetrachloroethene 
Toluene 

trans-1,2-Dichloroethene 
Trichloroethene 
Vinyl chloride 

Table 8.1  Nonradiological parameters 
for surface-water samples 

Parameter 

Chloride 
Nitrate/Nitrite as Nitrogen 

Sulfate 
Alkalinity 

Conductivity 
Dissolved Oxygen 

Flow Rate 
pH 

Temperature 
Aluminum 
Antimony 
Arsenic 
Barium 

Beryllium 
Cadmium 
Calcium 

Chromium 
Cobalt 
Copper 

Iron 
Lead 

Magnesium 
Manganese 

Mercury 
Nickel 

Phosphorous 
Potassium 
Selenium 

Silver 
Sodium 

Thallium 
Uranium 

Vanadium 
Zinc 

PCB Aroclors 
Polychlorinated biphenyl, Total 

1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethane 

1,2-Dimethylbenzene 
Benzene 

Bromodichloromethane 
Carbon tetrachloride 

Chloroform 
cis-1,2-Dichloroethene 

Ethylbenzene 
m,p-Xylene 

Tetrachloroethene 
Toluene 

trans-1,2-Dichloroethene 
Trichloroethene 
Vinyl chloride 

Ammonia 
Cyanide 

Hardness - Total as CaCO3 
Suspended Solids 
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Table 8.4 Selected routine nonradiological surface-water seep-sampling 
surveillance results (average concentrations)a 

Parameter LBCSP1 LBCSP2 LBCSP3 LBCSP4 LBCSP5 LBCSP6 

Calcium (mg/L) 22.1 24.9 24.9 26.6 23.9 21.7 

Magnesium (mg/L) 8.59 9.33 9.00 9.45 8.52 7.73 

Manganese (mg/L) 0.0196 0.0162 0.0272 0.0055 0.0061 0.0796 

Potassium (mg/L) 2.12 1.64 1.51 1.68 1.59 1.61 

Sodium (mg/L) 30.38 30.35 31.80 32.83 32.15 30.23 

Sulfate (mg/L) 12.2 12.2 11.5 13.0 15.0 14.7 

Trichloroethene (mg/L) 4.2 9.1 24.8 22.5 437.5 192.5 

a = The results presented in the table are the average values for the locations within the area grouping using the 
highest value for each location in the average calculations. 

Bold values indicate the highest concentrations for the parameter specified. 

Seep sampling is representative of groundwater. Seep sampling results are compared to groundwater MCLs for 
evaluation. Sample results for TCE at a surface water location downstream of the seeps showed levels less than 
the KPDES permitted level of 81 µg/L. 

Table 8.3 Selected routine nonradiological surface-water surveillance results 
(average concentrations)a 

Parameter 
Upstream 
Bayou1 

Bayou Near 
Site2 

Downstream 
Bayou3 

Little Bayou 
Near Site4 

Downstream 
Little Bayou5 

Creek 
Convergence6 

C-746-K 
Landfill 
Area7 

Upstream 
Ohio River8 

Downstream 
Ohio River9 

Massac 
Creek10 Cairo, IL11 

Aluminum (mg/L) 0.886 1.320 0.443 1.649 1.216 0.545 0.451 0.627 0.606 0.240 0.398 

Ammonia (mg/L) ND 0.425 0.23 0.275 ND ND 0.26 ND ND ND ND 

Barium (mg/L) 0.045 0.126 0.037 0.121 0.082 0.042 0.056 0.027 0.029 0.048 0.043 

Calcium (mg/L) 14.9 88.2 39.3 31.6 38.2 27.0 18.6 20.5 25.1 12.9 37.2 

Chloride (mg/L) 12.0 141.3 48.7 42.4 22.4 25.0 21.0 7.7 9.3 11.8 23.4 
Cobalt (mg/L) ND 0.0061 0.0017 ND 0.0015 0.0012 ND ND ND ND ND 

Copper (mg/L) 0.0093 0.0123 0.0120 0.0128 0.0083 ND 0.0089 ND ND 0.0116 ND 

Hardness (CaCO3) (mg/L) 53.25 321.25 145.50 112.25 120.33 105.33 68.80 75.33 89.00 49.00 124.33 

Iron (mg/L) 0.572 1.953 0.553 1.341 1.031 0.826 0.565 0.512 0.433 0.758 0.496 

Lead (mg/L) ND 0.0061 ND ND ND ND ND ND ND ND ND 

Magnesium (mg/L) 2.59 33.58 13.01 8.43 6.36 8.55 4.08 4.72 6.10 3.08 11.97 
Manganese (mg/L) 0.13 0.14 0.08 0.23 0.37 0.21 0.11 0.08 0.06 0.28 0.06 

Nickel (mg/L) ND 0.0152 0.0088 0.0747 ND ND ND ND ND ND ND 

Nitrate as Nitrogen (mg/L) 0.63 2.81 1.39 1.03 1.27 1.11 0.68 0.42 0.94 0.70 1.20 

PCB-1260 (mg/L) ND ND ND ND ND ND ND ND ND ND ND 

PCB-1268 (mg/L) ND ND ND ND ND ND ND ND ND ND ND 

Phosphorous (mg/L) 0.12 0.29 0.15 0.22 0.13 0.11 0.08 0.11 0.11 0.06 0.12 
Potassium (mg/L) 2.925 23.6 8.04 2.73 2.55 4.09 3.60 1.72 1.87 2.47 2.64 

Suspended Solids (mg/L) ND 25.5 ND 43 14 29 ND 35 26 ND 34.5 

Trichloroethene (mg/L) 2.3 1.6 ND ND 37.75 ND ND ND ND ND ND 

Uranium (mg/L) ND 0.003 0.054 0.017 0.008 0.002 0.006 ND ND ND ND 

Zinc (mg/L) ND 0.0564 0.0265 0.03435 ND ND ND ND ND ND ND 

a = The results presented in the table are the average values for the locations within the area grouping using the highest value for each location in the average calculations. 
Bold values indicate the highest concentrations for the parameter specified. 
ND = Not detected 
 
The following footnotes correspond with column titles in the above table.  These are groupings of sample locations in the area described in the title. 
1 = L1       6 = L8 
2 = C612, C616, K006, L291     7 = C746K-5, C746KTB1, C746KUP 
3 = L5, L6      8 = L29 
4 = K002, L10, L55, L56, L194    9 = L30 
5 = L11, L12, L241     10 = L64 
      11 = L306 
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Table 8.5  Semiannual nonradiological  
parameters for sediment samples. 

Parameter 

Grain Size Diameter Lead Zinc 
Aluminum Magnesium PCB-1016 
Antimony Manganese PCB-1221 
Arsenic Mercury PCB-1232 
Barium Nickel PCB-1242 

Beryllium Potassium PCB-1248 
Cadmium Selenium PCB-1254 
Calcium Silver PCB-1260 

Chromium Sodium PCB-1268 
Cobalt Thallium Polychlorinated Biphenyl 
Copper Uranium Moisture 

Iron Vanadium Total Organic Carbon (TOC) 

 

Table 8.6  Selected routine nonradiological sediment surveillance results  
(average concentrations)a 

 

Parameter 
Upstream 

Bayou1 

Bayou 
Near 
Site2 

Downstream 
Bayou3 

Upstream 
Little 

Bayou4 

Little 
Bayou Near 

Site5 
Downstream 
Little Bayou6 

C-746-K 
Area7 

 

NSDD8 
Massac 
Creek9 

Aluminum (mg/kg) 2765 6580 4500 7025 6190 3285 2930 7210 3350 

Arsenic (mg/kg) ND 6.4 8.1 ND ND ND ND ND ND 

Barium (mg/kg) 31.5 68.6 42.0 57.5 63.0 28.9 34.2 52.0 35.1 

Beryllium (mg/kg) ND 0.60 ND 0.51 0.65 ND 0.31 0.51 ND 

Cadmium (mg/kg) ND 1.3 ND ND 2.1 ND ND ND ND 

Calcium (mg/kg) 574 6465 633 1190 1145 574 914 2155 410 

Chromium (mg/kg) 6.1 40.7 8.7 12.9 130.6 18.0 13.4 59.5 5.6 

Cobalt (mg/kg) 3.0 5.2 2.7 4.5 5.5 2.4 3.1 2.7 3.3 

Copper (mg/kg) 4.9 28.9 5.9 6.7 11.5 12.0 11.2 51.4 6.6 

Iron (mg/kg) 5765 11250 5470 10665 10095 4615 6305 9240 4955 

Lead (mg/kg) ND ND ND ND 19 ND ND ND ND 

Magnesium (mg/kg) 298 766 431 663 446 294 345 831 333 

Manganese (mg/kg) 256 159 265 159 404 140 297 112 244 

Mercury (mg/kg) ND 0.53 ND ND ND ND ND 0.24 ND 

Nickel (mg/kg) 3 12 ND 5 5 ND 4 26 ND 

PCB-������ J�NJ� ND ND ND ND ND ND ND 2280 ND 

PCB-������ J�NJ� ND ND ND ND ND ND ND 805 ND 

PCB-������ J�NJ� ND ND ND ND 260 ND ND 395 ND 

PCB-������ J�NJ� ND ND ND ND ND 120 ND ND ND 

Potassium (mg/kg) 189 519 389 263 253 209 190 596 279 

Selenium (mg/kg) ND ND ND ND ND ND ND ND ND 

Silver (mg/kg) ND ND ND ND ND ND ND 2 ND 

Sodium (mg/kg) ND 232 100 122 ND ND 100 ND ND 

Thallium (mg/kg) ND ND ND ND ND ND ND ND ND 

Uranium (mg/kg) ND ND ND ND ND ND ND ND ND 

Vanadium (mg/kg) 10.9 20.0 11.3 20.2 20.0 8.6 14.3 18.1 9.5 

Zinc (mg/kg) 12 100 24 16 77 25 25 59 ND 
 

a = The results presented in the table are the average values for the locations within the area grouping using the highest value for each location in the average 
calculations. 
Bold values indicate the highest concentrations for the parameter specified. 
ND = Not detected 
 
The following footnotes correspond with column titles in the above table.  These are groupings of sample locations in the area described in the title. 
1 = S20 (background location to 2 and 3)    6 = S27, S34 
2 = C612, C616, K001, S1, S31     7 = C746KTB2, C746KUP  (background location to 8 and 9) 
3 = S33       8 = S32 
4 = S21 (background location to 5 and 6)    9 = S28 
5 = S2, S30 
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Table 8.7  Summary of PCB detections in deer for 2004a 
 

Parameter Deer 1 Deer 2 Deer 3 Deer 4 Deer 5 
Background 

Deer b 

PCB-1260 (mg/kg) ND ND ND ND ND .337 

PCB-1268 (mg/kg) .147 .023 .025 .087 .116 ND 

[Result] = Detected at the result indicated. 
mg/kg = part per million 
ND = Not detected 
a Other PCB aroclors were analyzed but not detected in any deer. 
b Background deer were collected during 2002 from Stewart Island Habitat Restoration in 

Livingston County, Kentucky. 
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Parameter MW 226 MW 227 MW 93  MW 95A MW 84 MW 86 MW 87 MW 89 MW 90A MW92

Arsenic (mg/L) ND 0.034 ND ND ND ND ND ND ND ND 0.05 MCL

Chromium (mg/L) .209 0.381 ND ND ND ND ND ND ND ND 0.1 MCL

Technetium-99
 (pCi/L) 146 ND ND 30.1 ND ND ND ND ND ND

Trichloroethene (µg/L) 320 39 200 120 150 110 17 ND ND ND 5 MCL

ND  - Not detected Bold - exceeds criteria
MCL - Maximum Contaminant Level (for reference only)

Upgradient Wells Downgradient Wells

Table 9.1  Summary of maximum groundwater results from the RGA at C-404 Landfill

Criteria 
Reference
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Parameter
Up-

gradient
Side-

gradient
Down-

gradient
Up-

gradient
Side-

gradient
Down-

gradient
Up-

gradient
Side-

gradient
Down-

gradient
Anion Bromide ND ND ND 1.7 2.7 ND ND ND ND
(mg/L) Chloride 62 32 45 100 300 23 56 68 50

Fluoride 0.18 0.36 0.32 0.56 0.42 0.23 0.24 0.35 1.1 4 MCL
Nitrate as Nitrogen 2 1.6 1.9 ND ND ND 1.5 ND 1.8 10 MCL
Sulfate 12 19 17 20 19 5.3 14 28 28

Metal Aluminum 0.36 ND ND 0.67 4.5 ND 0.32 ND 1.4
(mg/L) Arsenic 0.0016 0.0017 0.002 0.0036 0.0065 0.0027 0.0016 0.011 0.0025 0.05 MCL

Barium 0.29 0.19 0.22 0.31 0.58 0.12 0.26 0.29 1.4 2 MCL
Cadmium ND ND ND ND ND ND ND ND 0.0011 0.005 MCL
Calcium 40 41 29 52 85 15 34 39 43
Cobalt ND ND ND 0.0034 0.0082 ND 0.0046 ND 0.15
Iron 0.3 0.16 5.2 4.9 12 7.7 0.79 9.8 5.8
Lead 0.012 0.0092 0.0052 ND 0.0098 ND 0.0071 0.0052 0.0072 0.05 MCL
Magnesium 14 11 11 20 31 4.7 13 14 18
Manganese 0.013 0.019 0.75 0.8 0.56 0.068 0.16 0.99 14
Molybdenum ND 0.0016 ND 0.0018 0.0046 ND 0.0057 ND 0.023
Nickel ND ND ND ND 0.043 ND 0.036 ND 0.14
Potassium 2 2.1 2.1 1.5 1.2 0.51 19 1.7 6.4
Selenium 0.0082 0.008 0.0094 0.011 0.028 0.0075 0.0062 0.011 0.05 MCL
Sodium 37 42 59 160 140 110 43 100 180
Uranium ND 0.0011 ND ND ND ND 0.003 ND 0.0042 0.03 MCL
Zinc ND ND ND ND ND ND ND ND 0.026

Dissolved 
Metal (mg/L) Barium, Dissolved 0.29 0.19 0.21 0.32 0.57 0.11 0.28 0.29 1.4 2 MCL
PHYSC Dissolved Solids 240 270 250 800 750 340 240 400 310
(mg/L) Suspended Solids ND ND ND ND 40 ND ND ND ND

Total Solids 240 220 230 580 770 320 230 380 310

PCBs (µg/L) PCB-1242 ND ND ND ND ND ND ND ND 0.26 0.5 MCL
Rads Alpha activity ND 7.1 ND ND 10 ND ND ND 8.2 15 MCL
(pCi/L) Beta activity 11 130 52 ND 84 ND 34 47 120 50 MCL

Radium-226 ND ND ND ND ND ND ND ND 0.5 5 MCL
Strontium-90 ND ND ND ND ND ND ND 9.2 ND 8 MCL
Technetium-99 ND 130 53 ND 100 ND 19 63 120
Thorium-230 ND ND ND ND ND 0.86 ND ND ND
Thorium-232 ND ND ND 0.6 ND 1.7 ND ND 0.47

VOC (µg/L) Trichloroethene 11 ND 10 ND ND ND 21 1.4 14 5 MCL

Wetchem
Chemical Oxygen Demand 
(mg/L) ND ND ND ND 45 42 ND ND ND
Iodide (mg/L) ND ND ND 2.5 ND 3.2 ND ND ND
Total Organic Carbon (mg/L) 1.6 1.8 4 8.1 16 13 3.1 8.6 2.6

Total Organic Halides (ug/L) 12 18 79 160 390 200 25 180 19
Turbidity (NTU) 11 5 16 18 81 5.6 16 9.3 84

MCL - Maximum Contaminant Level (for reference only) Bold - exceeds criteria
ND - Not detected VOC - volatile organic compound

Table 9.2  Summary of maximum groundwater results at C-746-S&T Landfills

Criteria 
Reference

UCRS MWs Upper RGA MWsLower RGA MWs
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Parameter
Up-

gradient
Side-

gradient
Down-

gradient
Up-

gradient
Down-

gradient
Up-

gradient
Side-

gradient
Down-

gradient
Anion Bromide ND ND ND 1.9 ND ND ND 1.2
(mg/L) Chloride 53 35 31 170 17 46 42 29

Fluoride 0.2 0.3 0.28 0.33 0.31 0.24 0.39 0.32 4 MCL
Nitrate as Nitrogen ND ND 1 ND 1.6 ND ND ND 10 MCL
Sulfate 210 26 110 11 100 95 23 100

Metal Aluminum 0.26 ND 0.97 0.85 0.95 0.93 0.37 1.6
(mg/L) Arsenic 0.012 0.0058 0.0022 0.0031 0.0029 0.0061 0.011 0.0037 0.05 MCL

Barium 0.26 0.39 0.39 0.24 0.28 0.35 1.2 0.33 2 MCL
Boron 1.6 ND ND ND ND 0.68 ND 0.45
Cadmium ND ND 0.0018 ND ND ND ND ND 0.005 MCL
Calcium 72 41 40 38 43 49 41 37
Cobalt 0.021 0.012 0.033 ND 0.062 0.079 0.017 0.043
Copper ND ND 0.021 ND ND ND ND 0.021
Iron 5.1 41 20 7.9 18 11 62 18
Lead ND ND 0.0056 ND ND ND ND 0.0055 0.05 MCL

Magnesium 30 18 17 12 20 18 15 15
Manganese 0.5 5.8 3.7 0.34 3 0.81 11 5.3
Molybdenum ND ND ND ND 0.0024 ND ND ND
Nickel 0.0068 0.017 0.023 ND 0.018 0.012 0.048 0.015
Potassium 3.2 2.8 3.1 0.9 0.72 1.9 2 2
Selenium 0.0067 ND 0.007 0.011 ND 0.0077 ND 0.0079 0.05 MCL
Silver ND ND ND ND ND ND ND 0.0015
Sodium 59 41 50 210 200 57 77 74
Uranium ND ND ND 0.0031 0.012 ND ND 0.029 0.03 MCL
Zinc 0.02 ND 0.031 ND ND ND ND ND

Dissolved Metal Barium, Dissolved 0.25 0.38 0.38 0.22 0.27 0.36 0.83 0.32 2 MCL
(mg/L) Uranium, Dissolved ND ND ND 0.0024 0.013 ND ND ND 0.03 MCL
PHYSC Dissolved Solids 520 280 330 600 680 350 370 310

Total Solids 510 250 320 590 570 350 250 310

PCBs (µg/L) PCB-1016 ND ND 0.35 ND ND 0.42 ND 2.5 0.5 MCL
Rads Alpha activity 19 8.8 9.2 ND 18 7.6 11 ND 15 MCL
(pCi/L) Beta activity 56 11 38 8.8 8.1 94 18 45 50 MCL

Radium-226 0.79 0.63 0.97 0.9 ND ND ND ND 5 MCL
Technetium-99 68 ND 46 ND ND 100 32 52

VOC Acetone ND 840 ND ND 7100 ND ND 13
(µg/L) Trichloroethene 15 ND ND ND 1 6 ND 1.4 5 MCL

Wetchem
Chemical Oxygen Demand 
(mg/L) ND ND ND 68 110 ND 58 ND

Total Organic Carbon 
(mg/L) 1.7 3 4.5 12 60 3.7 7.8 60

Total Organic Halides (µg/L) 15 12 84 330 210 24 170 27

Turbidity (NTU) 55 7.1 100 6000 1200 53 38 100

MCL - Maximum Contaminant Level (for reference only) Bold - exceeds criteria
ND - Not detected VOC - volatile organic compound

Table 9.3  Summary of maximum groundwater results at C-746-U Landfill

Criteria 
Reference

UCRS MWs Upper RGA MWsLower RGA MWs
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Param e te r MW 300 MW 301 MW 302 MW 344

An i on  (m g/L) Ch lo ride 21 40 12 23
Sulfat e 2100 180 160 200

Me ta l  (m g/L) Alum inum 0.99 0.58 ND 4.2
Total Arsen ic 0.005 ND 0.0012 0.0053 0 .05 M CL

Barium 0.017 0.029 0.085 0.12 2 M CL

Bery llium 0.002 ND ND ND 0.004 M CL

Cadm ium 0.0011 ND ND ND 0.005 M CL

Calcium 380 530 55 85
Iron 420 280 2.6 18
Iron  2+ 360 2.8 3 15
Lead 0.015 ND ND ND 0.015 M CL

M agnesium 100 81 28 23
M anganese 24 20 2 2.3
Nickel 0.14 0.01 0.012 0.0086
P o t assium 16 34 0.46 2
Sodium 47 51 100 40
Uran ium ND ND 0.0011 0 .02 M CL

Me ta l s  (m g/L) Arsen ic 0.0043 ND ND 0.0052 0 .05 M CL

Di s s o l ve d Barium 0.02 0.026 0.081 0.098 2 M CL

Bery llium 0.0029 ND ND ND 0.004 M CL

Cadm ium 0.0011 ND ND ND 0.005 M CL

Lead 0.013 ND ND ND 0.015 M CL

Uran ium ND 0.0046 ND ND 0.02 M CL

Rads  (pCi/L) Alpha act iv it y ND ND ND 10 15 M CL

Bet a act iv it y ND 73 9.5 10 50 M CL

T horium -230 0.62 ND ND ND
Uran ium -238 ND 0.61 ND ND

VO C  (µg/L) 1 ,1-Dich lo roet hane ND 5 ND ND
1,1-Dich lo roet hene 160 5 ND ND 7 M CL

cis-1 ,2 -Dich lo roet hene 1300 59 ND ND
T richlo roet hene 130 ND ND ND 5 M CL

Viny l Ch lo ride 84 3 .8 ND ND 2 M CL

M CL - M axim um  Con t am inan t  Level (fo r reference on ly ) ND - No t  det ect ed

B ol d - Exceeds Crit eria

Re fe re n ce / 
C ri te ri a

Table  9.4  Sum m ary of m a x im um  groundw a te r results a t C-746-K Landfill
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W e l l  N u m be r Alph a  activi ty       
pC i /L

B e ta  acti vi ty         
pC i /L

99T c            
pC i /L

T C E           
µ g /L

R 2 3.26 42 .7 58 .6 140
R 294 N D 5.3 N D N D

R 302 N D 12 N D N D

M C L= 15 M C L= 50 M C L= 5

N D  - N ot  det ect ed
M C L - M axim um  C ont am inan t  Level (fo r reference on ly )

B old - Exce e ds  C ri te ria

T ab le  9.5  S ummary o f maximum groundwate r re sults 
from re side ntial month ly mon itoring
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Param e te r Eoce n e McNairy RGA
Ru bble  

Zon e
Te rrace  
Grave l UC RS

An i on  
(mg/L) Chloride ND NS 107 ND ND 63

Nit rat e as Nit rogen ND NS 6 ND ND 2.1 10 MCL

Sulfat e ND NS 72 ND ND 140

Me tal  
(mg/L) Arsenic ND NS 0.0039 ND ND 0.0078 0.05 MCL

Barium ND NS 0.71 ND ND 0.86 2 MCL

Beryllium ND NS 0.001 ND ND 0.0053 0.004 MCL

Cadmium ND NS 0.0028 ND ND 0.0026 0.005 MCL

Calcium ND NS 38 ND ND 49

Chromium ND NS 1.3 ND ND 0.66 0.1 MCL

Cobalt ND NS 0.21 ND ND 0.27

Copper ND NS 0.025 ND ND 0.027

Iron ND NS 12 ND ND 48

Iron +2 ND NS 9 ND ND 26

Lead ND NS ND ND ND 0.02 0.015 MCL

Magnesium ND NS 14 ND ND 19

Manganese ND NS 9.1 ND ND 26

Molybdenum ND NS 0.026 ND ND 0.0068

Nickel ND NS 1.4 ND ND 0.59

P ot assium ND NS 9.2 ND ND 6.4

Selenium ND NS 0.012 ND ND 0.0055 0.05 MCL

Uranium 0.0017 ND 0.0036 ND ND 0.13 0.02 MCL

Zinc ND NS 0.061 ND ND 0.049

Rads  
(pCi/L) Alpha act ivity ND ND 75 ND 6.6 73 15 MCL

Beta act ivit y ND ND 6600 11 20 600 50 MCL

Dissolved Alpha ND ND 42 ND ND 68 15 MCL

Dissolved Beta ND ND 3900 14 23 160 50 MCL

P ot assium-40 ND ND 32 ND ND 59

Suspended Bet a ND ND 33 ND ND 87 50 MCL

T echnet ium-99 ND 190 8800 ND ND 790

T horium-228 ND ND 0.28 ND ND ND

T horium-230 ND ND ND 0.57 ND 0.62

T horium-234 ND ND 47 ND ND ND

Uranium-235 ND ND ND ND ND 0.53

Uranium-238 0.49 ND 0.97 ND ND 37
VO C  
(µg/L) 1,1-Dichloroethane ND ND 19 ND ND ND

1,1-Dichloroethene ND ND 31 ND ND 6.2 7 MCL

Carbon t et rachloride ND ND 130 ND ND ND 5 MCL

cis-1,2-Dichloroet hene ND ND 310 ND ND 290

T richloroet hene ND 7 71000 ND ND 9600 5 MCL

Vinyl chloride ND ND 550 ND ND ND 2 MCL

W e tch e m
T otal Organic Com pounds 
(mg/l) ND NS 48 ND ND 190

T urbidit y (NT U) 370 99 6000 30 6.3 920

MCL - Maximum contaminant  level (for reference only)
ND - Not  det ect ed
NS - Not  sampled
B old - Exceeds crit eria

Re fe re n ce / 
C ri te ri a 

Table  9.6  Summary of maximum groundwate r re sults from
e nv ironme ntal surv e illance  monitoring
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Analysis
MW     
233

MW     
236

MW     
237

MW     
238

MW     
239

MW    
240

MW   
241A

MW    
380

MW   
381

Anions 
(mg/L) Chloride 30 26 ND 27 21 28 27 26 35

Fluoride .20 .18 .59 .18 .38 .18 .18 .18 .18 4 MCL

Nitrate as Nitrogen 2 1.8 1.7 1.6 1.5 1.8 1.9 10 MCL

Sulfate 13 23 100 20 11 16 16 22 22

Field 
(mg/L) Turbidity (NTU) 10.0 7.1 58.0 38.0 8.7 9.0 6.0 9.8 8.2

Aluminum ND ND 2.7 .62 ND ND ND ND ND

Arsenic ND ND .0034 .0011 ND ND ND ND ND 0.05 MCL

Barium .16 .14 .19 .14 .030 .15 .12 .14 .15 2 MCL

Calcium 21 23 26 21 3.8 20 20 23 25

Cobalt ND ND .0053 ND .0013 ND ND ND ND

Iron ND .15 11. 1.5 22 .17 ND ND .14

Lead ND ND ND .0081 ND .0095 ND ND ND 0.015 MCL

Magnesium 8.4 9.4 10 8.6 2.7 8.2 8.3 9.2 10

Manganese .22 .39 .16 .16 .59 .31 .088 .068

Molybdenum .0014 ND .0017 ND ND ND ND ND ND

Nickel .018 .039 .0071 ND ND ND ND ND ND

Potassium 1.6 1.5 .46 1.4 7.6 1.3 1.3 1.3 1.5

Selenium ND ND ND .0055 ND .0050 .0054 ND ND 0.05 MCL

Silver ND ND .0014 ND ND ND ND ND ND

Sodium 32 31 87 29 18 30 29 30 33

Arsenic ND ND .0018 ND ND ND ND ND ND 0.05 MCL

Barium .15 .14 .22 .14 .030 .16 .13 .14 .15 2 MCL

Calcium 21 21 25 22 3.7 21 21 23 26

Cobalt ND .0010 .0071 ND ND ND ND ND ND

Iron ND ND 4.8 ND 22. ND ND ND ND

Magnesium 8.4 8.9 10 8.9 2.6 8.6 8.6 9.4 11

Manganese .24 .37 .12 .024 .70 .31 ND .057 .062

Molybdenum ND ND .0015 ND ND ND ND ND ND

Nickel .0086 .046 .0081 ND ND ND ND ND ND

Potassium 1.5 1.3 .37 1.3 7.6 1.4 1.4 1.3 1.5

Sodium 32 29 93 31 19 31 31 31 36

Physc 
(pCi/L) Dissolved Solids 170 170 360 170 140 170 170 170 200

Rads 
(pCi/L) Alpha activity ND 8.3 8.6 ND ND ND ND 6.4 12. 15 MCL

Beta activity 8 130 ND 69 12 17 12 110 190 50 MCL

Technetium-99 ND 130 ND 75 ND 25 ND 130 240

VOC 
(µg/L) Trichloroethene 8 300 ND 170 62 42 16 300 900 5 MCL

Wetchem 
(mg/L) Alkalinity 84 84 190 84 56 86 84 84 91

Silica 15 15 37 15 36 16 15 14 16
Total Organic Carbon 
(mg/L) ND ND 1.7 ND ND ND ND ND ND

Reference/ 
Criteria 

Table 9.7  Summary of maximum groundwater results
from the Northwest Plume north field groundwater monitoring

Metals 
Dissolved
(mg/L)

Metals 
Total 
(mg/L)
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Parameter

MW    
242

MW    
243

MW    
244

MW    
245

MW    
246

MW    
247

MW    
248

MW    
249

MW    
250

Chloride 60 60 34 14 6.4 7.5 56 23 34

Fluoride 0.14 0.12 0.17 0.2 0.34 0.18 0.13 0.15 0.16 4 MCL

Nitrate as Nitrogen ND 1.6 1.5 ND ND ND 2.3 ND 1.5 10 MCL

Sulfate 15 11 10 39 110 ND 10 9.1 12

Aluminum 1.2 0.3 ND 1.4 0.38 0.3 ND 0.4

Arsenic 0.0041 0.0026 0.0014 0.012 ND 0.0016 0.0016 0.0015 0.0012 0.05 MCL

Barium 0.37 0.16 0.11 0.5 0.059 0.12 0.14 0.17 0.1 2 MCL

Calcium 24 28 20 40 30 12 27 22 21

Cobalt 0.013 ND ND 0.056 ND ND ND ND ND

Copper ND ND ND ND ND ND ND 0.02 ND

Iron 19 0.48 0.3 57 0.25 30 0.31 0.74 ND

Magnesium 11 12 8.5 16 13 6.7 11 8.9 8.9

Manganese 3.2 0.088 0.082 15 0.0074 0.7 0.15 0.82 0.0082

Molybdenum 0.0024 0.0024 0.0074 ND ND ND ND ND ND

Nickel 0.026 ND ND 0.079 ND 0.0091 ND ND ND

Potassium 1.1 1.1 1.2 1.3 0.25 4.4 1 1.2 1.2

Selenium 0.0062 0.0071 0.0069 ND ND ND 0.006 ND 0.0065 0.05 MCL

Sodium 28 27 33 40 85 31 27 30 33

Zinc ND ND 0.04 ND ND ND ND ND ND

Arsenic 0.0022 0.0018 ND 0.0081 ND 0.0016 ND 0.0011 ND 0.05 MCL

Barium 0.37 0.17 0.12 0.43 0.061 0.12 0.15 0.17 0.1 2 MCL

Calcium 24 28 20 36 29 12 26 22 21

Cobalt 0.013 ND ND 0.047 ND ND ND ND ND

Iron, Dissolved 19 ND ND 55 ND 28 ND ND ND

Magnesium 10 12 8.5 14 13 6.6 11 8.8 8.8

Manganese 3.1 0.074 0.049 29 ND 0.65 0.11 0.85 0.0061

Molybdenum 0.001 0.0027 0.0077 0.0012 ND ND ND ND ND

Nickel 0.027 ND ND 0.066 ND 0.0091 ND ND ND

Potassium 1 1.1 1.2 1.1 0.24 4.5 1 1.2 1.2

Sodium 28 28 35 37 83 31 25 30 32

Zinc ND ND 0.041 ND ND ND ND ND ND

PHYSC 
(pCi/L) Dissolved Solids 190 210 180 290 350 180 200 130 170

Alpha activity ND 8.1 ND ND ND 7.2 11 ND ND 15 MCL

Beta activity 34 300 19 5.7 10 390 39 33 50 MCL

Radon ND ND ND 250 1300 ND 210 ND ND 300 MCL

Technetium-99 35 380 19 ND ND ND 550 50 41

VOC (µg/L) cis-1,2-Dichloroethene 14 ND ND ND ND ND ND ND ND

Trichloroethene 140 890 2 120 ND ND 4100 54 30 5 MCL

WETCHEM Alkalinity (mg/L) 54 72 89 110 170 110 71 74 88

Silica (mg/L) 15 15 15 25 32 22 18 18 18

Total Organic Carbon ND ND ND 2 ND 8.7 ND ND ND

Turbidity (NTU) 37 22 17 240 13 7.2 20 180 20

Reference/ 
Criteria

Table 9.8  Summary of maximum groundwater results 
from the Northwest Plume south field groundwater monitoring

RADS (pCi/L)

Metal 
Dissolved 
(mg/L)

Anion      
(mg/L)

Metal   Total 
(mg/L)
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MW MW MW MW MW MW MW MW MW MW MW MW MW
Parameter 124 126 145 255 256 258 283 284 288 291 292 293A 294A

Anion Chloride 46 55 92 59 53 60 72 73 67 58 61 58 54

(mg/L) Fluoride 0.22 0.17 0.19 0.29 0.22 0.23 0.15 0.14 0.16 0.16 0.18 0.17 0.15 4 MCL

Nitrate as Nitrogen 4.2 1.3 ND ND ND 1.2 1.2 1.2 1.2 1.2 1.3 3.2 4 10 MCL

Sulfate 28 12 97 39 26 25 8.9 6.6 18 8.9 16 14 12

Metal Aluminum 0.73 ND ND 3.1 ND 0.68 ND ND ND 0.67 ND ND ND

Total Arsenic 0.0023 0.0019 ND 0.0046 0.0018 0.0016 0.0022 0.0016 0.0025 0.0023 0.0023 0.002 0.0015 0.05 MCL

(mg/L) Barium 0.2 0.19 0.068 0.3 0.18 0.16 0.29 0.28 0.25 0.23 0.22 0.21 0.22 2 MCL

Cadmium ND ND 0.0086 ND ND ND ND ND ND ND ND ND ND 0.005 MCL

Calcium 23 22 48 27 28 24 28 27 29 21 27 22 20

Chromium 0.057 ND 0.037 0.028 0.1 ND 0.074 0.055 0.059 0.03 0.024 ND ND 0.1 MCL

Cobalt 0.0039 ND ND 0.022 ND 0.0013 ND ND ND ND ND ND ND

Copper ND ND 0.025 ND ND ND ND ND ND ND ND ND ND

Iron 0.87 0.27 0.52 3.9 0.51 0.4 0.39 0.75 0.58 0.62 0.3 ND 0.15
Lead ND ND ND ND ND ND ND 0.0081 ND ND ND ND ND 0.015 MCL

Magnesium 8.8 8.5 19 11 11 9.6 12 11 12 8.6 11 8.2 8.2

Manganese 0.57 0.012 0.0093 5.5 0.051 0.023 0.0069 ND ND 0.0096 ND 0.076 0.0091

Molybdenum ND ND ND 0.0035 0.0077 ND 0.0071 0.0053 0.003 0.0017 0.0023 ND ND

Nickel 0.012 ND 0.023 0.0088 0.006 ND 0.0091 0.0064 ND 0.0074 0.015 0.0074 ND

Potassium 1.8 1.3 5.5 1.9 1.9 1.9 1.5 1.6 1.7 1.5 1.8 1.7 1.8

Selenium 0.015 0.013 0.0079 0.0094 0.0089 0.011 0.0088 0.014 0.01 0.015 0.014 0.014 0.05 MCL

Sodium 42 41 65 85 63 62 34 32 45 37 51 37 36

Zinc ND ND ND 0.029 ND ND ND ND ND ND 0.03 ND ND

Metal  
Dissolved Arsenic 0.001 ND ND 0.0017 ND 0.0011 ND ND 0.001 ND 0.0011 0.001 ND 0.05 MCL

(mg/L) Barium 0.18 0.18 0.068 0.25 0.17 0.16 0.28 0.28 0.25 0.22 0.22 0.21 0.22 2 MCL

Calcium 24 23 48 28 29 25 30 27 30 21 28 24 21

Cobalt 0.002 ND ND 0.02 0.0011 ND ND ND ND ND ND ND ND

Copper ND ND ND 0.022 ND ND ND ND ND ND ND ND ND

Iron ND ND ND 0.87 ND ND ND ND ND ND ND ND ND

Magnesium 8.9 8.6 19 11 11 9.8 12 11 12 8.6 11 8.6 8.3

Manganese 0.36 0.009 0.011 5.3 0.055 0.02 0.0059 ND ND 0.0077 ND 0.082 0.0072

Molybdenum ND ND ND 0.0021 ND ND 0.0054 ND ND ND 0.0015 ND ND

Nickel 0.0086 ND 0.024 0.0097 ND ND 0.011 0.005 ND 0.009 0.018 0.0075 ND

Potassium 1.8 1.4 5.5 1.7 2 1.9 1.5 1.6 1.8 1.5 1.8 1.8 ND

Selenium 0.0099 0.0082 ND ND 0.005 0.0075 0.0056 0.0054 0.0075 0.0056 0.0089 0.0098 0.011 0.05 MCL

Sodium 42 41 68 84 64 65 35 33 45 37 51 38 38

Zinc ND ND ND 0.13 ND ND ND ND 0.025 ND 0.038 ND ND

PHYSC Dissolved Solids 240 220 430 370 290 280 250 230 270 210 270 220 210

Rads Alpha activity 7.6 ND ND 12 8.1 ND ND ND ND 6.7 7.9 5.4 4.4 15 MCL

(pCi/L) Beta activity 7.6 ND 22 6.9 120 25 6.7 10 30 8.3 31 7 7.5 50 MCL

Technetium-99 ND ND 23 ND 140 ND ND ND 33 ND 29 ND ND

VOC 1,1-Dichloroethene ND ND ND ND 110 ND ND ND ND ND ND ND ND 7 MCL

 (µg/L) Trichloroethene 23 3 56 540 500 550 130 150 330 120 480 610 550 5 MCL

Wetchem Alkalinity (mg/L) 87 94 130 180 150 140 83 81 110 76 120 77 72

Silica (mg/L) 15 17 17 15 16 16 17 17 16 17 16 18 18

Total Organic Carbon (mg/L) ND ND 1.2 1.4 ND ND ND ND ND ND ND ND ND

Turbidity (NTU) 66 16 47 79 26 44 31 21 39 52 27 9.8 9.9

Criteria

Table 9.9  Summary of maximum groundwater results from 
the Northeast Plume groundwater monitoring
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Table 10.1  Types of QC samples 

Field QC Samples Laboratory QC Samples 

Field blanksa Laboratory duplicates 

Field duplicates Reagent blanks 

Trip blanksa Matrix spikesb 

Equipment rinseates Matrix spike duplicates 

 Surrogates 

 Performance evaluations 

 Laboratory control samples 

 
a Blanks – samples of deionized water used to assess potential 

contamination from a source other than the media being sampled. 

b Spikes – samples that have been mixed with a known quantity of a 
chemical to measure instrument effectiveness during the analysis 
process. 
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Figure A.1  Isotopes of the element hydrogen. 
 

Table A.1  Summary of the basic parts of an atom. 
 

Particle Location Charge Comments 
Protons Nucleus + positive The number of protons determines the element.  If the 

number of protons changes, the element changes. 
 

Neutrons Nucleus No charge Atoms of the same element have the same number of 
protons, but can have a different number of neutrons.  
This is called an isotope. 
 

Electrons Orbit nucleus – negative This negative charge is equal in magnitude to the proton’s 
positive charge. 

Source: Bechtel Jacobs Company, LLC.  Radiological Worker I and II Academics Training, Student 
Handbook, revision 2. 
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___________________________ 
a (“Electromagnetic…” 2002, Appendix A references) 
b (“Exploring …” 2002, Appendix A references) 
c (“Experiment…” 2002, Appendix A references) 
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Figure A.5  Possible radiation pathways. 
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Table A.2  Dose terminology. 
 

Term Description 
absorbed dose quantity of radiation energy absorbed by an organ divided by an 

organ’s mass 
 

dose equivalent absorbed dose to an organ multiplied by a quality factor 
 

effective dose equivalent single weighted sum of combined dose equivalents received by 
all organs 
 

committed dose equivalent effective dose equivalent to an organ over a 50-year period 
following intake 
 

committed effective dose equivalent total effective dose equivalent to all organs in the human body 
over a 50-year period following intake 
 

collective effective dose equivalent sum of effective dose equivalents of all members of a given 
population 
 

quality factor a modifying factor used to adjust for the effect of the type of 
radiation, for example, alpha particles or gamma rays, on tissue 
 

weighting factor tissue-specific modifying factor representing the fraction of the 
total health risk from uniform, whole-body exposure 
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Table A.3  Comparison and description of various dose levels 
 

Dose level Description 

1 mrem (0.01 mSv) Approximate daily dose from natural background radiation, including radon. 
 

2.5 mrem (0.025 mSv) Cosmic dose to a person on a one-way airplane flight from New York to Los Angeles. 
 

10 mrem (0.10 mSv) Annual exposure limit, set by the EPA for exposures from airborne emissions from 
operations of nuclear fuel cycle facilities, including power plants and uranium mines 
and mills 
. 

45 mrem (0.45 mSv) Average yearly dose from cosmic radiation received by people in the Paducah area. 
 

46 mrem (0.46 mSv) Estimate of the largest dose any off-site person could have received from the March 28, 
1979, Three Mile Island nuclear power plant accident. 
 

66 mrem (0.66 mSv) Average yearly dose to people in the United States from human-made sources. 
 

100 mrem (1.00 mSv) Annual limit of dose from all DOE facilities to a member of the public who is not a 
radiation worker. 
 

110 mrem (1.10 mSv) Average occupational dose received by U.S. commercial radiation workers in 1980. 
 

244 mrem (2.44 mSv) Average dose from an upper gastrointestinal diagnostic X-ray series. 
 

300 mrem (3.00 mSv) Average yearly dose to people in the United States from all sources of natural 
background radiation. 
 

1-5 rem (0.01-0.05 Sv) EPA protective action guidelines state that public officials should take emergency action 
when the dose to a member of the public from a nuclear accident will likely reach this 
range. 
 

5 rem (0.05 Sv) Annual limit for occupational exposure of radiation workers set by NRC and DOE. 
 

10 rem (0. 10 Sv) The BEIR V report estimated that an acute dose at this level would result in a lifetime 
excess risk of death from cancer, caused by the radiation, of 0.8% (BEIR 1990). 
 

25 rem (0.25 Sv) EPA guideline for voluntary maximum dose to emergency workers for non-lifesaving 
work during an emergency. 
 

75 rem (0.75 Sv) EPA guideline for maximum dose to emergency workers volunteering for lifesaving 
work. 
 

50-600 rem (0.50-6.00 Sv) Doses in this range received over a short period of time will produce radiation sickness 
in varying degrees.  At the lower end of this range, people are expected to recover 
completely, given proper medical attention.  At the top of this range, most people would 
die within 60 days. 

Adapted from Savannah River Site Environmental Report for 1993, Summary Pamphlet, WSRC-TR-94-076, 
Westinghouse Savannah River Company, 1994. 
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Table A.4  Internal dose factors for an adult. 
 

Intakea  (mrem/pCi) 

 
Isotope 

Half-life 
(years) 

Inhalation 
(soluble) 

Inhalation 
(slightly 
soluble) 

Inhalation 
(insoluble) Ingestion 

237Np 2,100,000 NA 0.49 NA 0.0039 
239Pu 24,000 NA 0.51 0.33 0.0043 
99Tc 210,000 0.00000084 0.0000075 0.12 0.0000013 

230Th 75,000 NA 0.32 0.26 0.00053 
234U 240,000 0.0027 0.0071 0.13 0.00026 
235U 710,000,000 0.0025 0.0067 0.12 0.00025 
238U 4,500,000,000 0.0024 0.0062 0.12 0.00023 

a  Source: U.S. DOE.  July 1988.  Internal Dose Conversion Factors for Calculations of Dose to the 
Public, DOE/EH-0071. 
NA = not available in the above-referenced document 
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Table B.1  Half-life and DCG for selected radionuclides 
 

Radionuclide Symbol Half-life 
Ingested Water DCG 

(µCi/ml) 

Americium-241 241Am 432 years 3 E - 08 

Bismuth-210 210Bi 5.01 days 2 E - 05 

Cesium-137 137Cs 30.2 years 3 E - 06 

Cobalt-60 60Co 5.3 years 1 E - 05 

Lead-206 206Pb Stable None 

Lead-210 210Pb 21 years 3 E - 08 

Lead-214 214Pb 26.8 minutes 2 E - 04 

Neptunium-237 237Np 2,140,000 years 3 E - 08 

Plutonium-239 239Pu 24,110 years 3 E - 08 

Polonium-210 210Po 138.9 days 8 E - 08 

Polonium-214 214Po 164 microseconds None 

Polonium-218 218Po 3.05 minutes None 

Potassium-40 40K 1,260,000,000 years 7 E - 06 

Protactinium-234m 234mPa 1. 17 minutes None 

Radium-226 226Ra 1,602 years 1 E - 07 

Radon-222 222Rn 3.821 days None 

Technetium-99 99Tc 212,000 years 1 E - 04 

Thorium-230 230Th 80,000 years 3 E - 07 

Thorium-231 231Th 25.5 hours 1 E - 04 

Thorium-234 234Th 24.1 days 1 E - 05 

Uranium-234 234U 247,000 years 5 E - 07 

Uranium-235 235U 710,000,000 years 6 E - 07 

Uranium-236 236U 23,900,000 years 5 E - 07 

Uranium-238 238U 4,510,000,000 years 6 E - 07 

 
Derived Concentration Guide (DCG) is the concentration of a radionuclide in air or water 
that, under conditions of continuous exposure for one year by one exposure mode (i.e., 
ingestion of water, submersion in air, or inhalation), would result in an effective dose 
equivalent of 100 mrem.  DCGs do not consider decay products when the parent 
radionuclide is the cause of the exposure. 
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Table B.2  Nomenclature for elements and chemical compounds 
 
 

Constituent Symbol Constituent Symbol 

Aluminum Al Manganese Mn 

Ammonia NH3 Mercury Hg 

Antimony Sb Nickel Ni 

Arsenic As Nitrate NO3
- 

Barium Ba Nitrite NO2
- 

Beryllium Be Nitrogen N 

Cadmium Cd Oxygen O 

Calcium Ca Ozone O3 

Calcium carbonate CaCO3 Phosphate PO4
3- 

Carbon C Phosphorus P 

Chlorine Cl Potassium K 

Chromium Cr Radium Ra 

Chromium, hexavalent Cr6+ Radon Rn 

Cobalt Co Selenium Se 

Copper Cu Silver Ag 

Fluorine F Sodium Na 

Hydrogen fluoride HF Sulfate SO4
2- 

Iron Fe Sulfur dioxide SO2 

Lead Pb Thorium Th 

Lithium Li Uranium U 

Magnesium Mg Zinc Zn 

 



 

 
DOE/OR/07-2233/V2 

Volume II 
 
 
 
 
 
 
 
 
 

Environmental Monitoring Results,  
Annual Site Environmental Report,  

Calendar Year 2004  
Paducah Gaseous Diffusion Plant, 

Paducah, Kentucky 
 
 
 
 
 

Date Issued—November 2005 
 
 
 
 
 
 
 
 
 

Prepared by 
CDM Federal Services Inc., 

under subcontract 23900-SC-RM056F 
 
 

Prepared for the 
U. S. Department of Energy 

Office of Environmental Management 
  

BECHTEL JACOBS COMPANY LLC 
managing the  

Environmental Management Activities at the  
Paducah Gaseous Diffusion Plant     Portsmouth Gaseous Diffusion Plant     

under contract DE-AC05-03OR22980 
for the 

UNITED STATES DEPARTMENT OF ENERGY 



 



 

List of Figures 
 
 Figure 1.  Paducah Site ambient air monitoring stations ........................................................................... i 
 Figure 2.  Surface-water monitoring locations .......................................................................................... ii 
 Figure 3.  Sediment monitoring locations .................................................................................... iii 
 Figure 4.  TLD locations in the vicinity of PGDP........................................................................ iv 

 
 

List of Tables 
 
 
1.  RADIOLOGICAL EFFLUENT DATA 
 Table 1.1 Radiological Effluent Data for Outfall 001 ............................................................................... 1-1 
 Table 1.2 Radiological Effluent Data for Outfall 015 ............................................................................... 1-1 
 Table 1.3 Radiological Effluent Data for Outfall 017 ............................................................................... 1-1 
 Table 1.4 Radiological Effluent Data for Outfall 019 ............................................................................... 1-1 
 Table 1.5 Radiological Effluent Data for Landfill Surface Water Location L135 .................................... 1-2 
 Table 1.6 Radiological Effluent Data for Landfill Surface Water Location L136 .................................... 1-2 
 Table 1.7 Radiological Effluent Data for Landfill Surface Water Location L137 .................................... 1-2 
 Table 1.8 Radiological Effluent Data for Landfill Surface Water Location L150 .................................... 1-2 
 Table 1.9 Radiological Effluent Data for Landfill Surface Water Location L154 .................................... 1-2 
 Table 1.10 Radiological Effluent Data for Landfill Surface Water Location L155 .................................. 1-2 
 
 
2.  RADIOLOGICAL ENVIRONMENTAL SURVEILLANCE DATA 
 Table 2.1 Kentucky Radiation Health and Toxics Branch Air Monitoring ............................................... 2-1 
 Table 2.2 Radiological Monitoring Data for Surface Water Location L1 ................................................. 2-2 
 Table 2.3 Radiological Monitoring Data for Surface Water Location L5 ................................................. 2-3 
 Table 2.4 Radiological Monitoring Data for Surface Water Location L6 ................................................. 2-4 
 Table 2.5 Radiological Monitoring Data for Surface Water Location C612............................................. 2-5 
 Table 2.6 Radiological Monitoring Data for Surface Water Location C616............................................. 2-6 
 Table 2.7 Radiological Monitoring Data for Surface Water Location K006............................................. 2-7 
 Table 2.8 Radiological Monitoring Data for Surface Water Location L291 ............................................. 2-8 
 Table 2.9 Radiological Monitoring Data for Surface Water Location K002............................................. 2-9 
 Table 2.10 Radiological Monitoring Data for Surface Water Location L10 ............................................. 2-10 
 Table 2.11 Radiological Monitoring Data for Surface Water Location L194 ........................................... 2-11 
 Table 2.12 Radiological Monitoring Data for Surface Water Location L55 ............................................. 2-12 
 Table 2.13 Radiological Monitoring Data for Surface Water Location L56 ............................................. 2-13 
 Table 2.14 Radiological Monitoring Data for Surface Water Location L11 ............................................. 2-14 
 Table 2.15 Radiological Monitoring Data for Surface Water Location L12 ............................................. 2-15 
 Table 2.16 Radiological Monitoring Data for Surface Water Location L241 ........................................... 2-16 
 Table 2.17 Radiological Monitoring Data for Surface Water Location C746K-5..................................... 2-17 
 Table 2.18 Radiological Monitoring Data for Surface Water Location C746KTB1................................. 2-18 
 Table 2.19 Radiological Monitoring Data for Surface Water Location C746KUP................................... 2-19 
 Table 2.20 Radiological Monitoring Data for Surface Water Location L8 ............................................... 2-20 
 Table 2.21 Radiological Monitoring Data for Surface Water Location L29 ............................................. 2-21 
 Table 2.22 Radiological Monitoring Data for Surface Water Location L30 ............................................. 2-22 
 Table 2.23 Radiological Monitoring Data for Surface Water Location L306 ........................................... 2-23 
 Table 2.24 Radiological Monitoring Data for Surface Water Location L64 ............................................. 2-24 



 

 Table 2.25 Radiological Monitoring Data for Surface Water Seep Location LBCSP1............................. 2-24 
 Table 2.26 Radiological Monitoring Data for Surface Water Seep Location LBCSP2............................. 2-24 
 Table 2.27 Radiological Monitoring Data for Surface Water Seep Location LBCSP3............................. 2-25 
 Table 2.28 Radiological Monitoring Data for Surface Water Seep Location LBCSP4............................. 2-25 
 Table 2.29 Radiological Monitoring Data for Surface Water Seep Location LBCSP5............................. 2-25 
 Table 2.30 Radiological Monitoring Data for Surface Water Seep Location LBCSP6............................. 2-25 
 Table 2.31 Radiological Data for Sediment Location S20 ........................................................................ 2-26 
 Table 2.32 Radiological Data for Sediment Location C612...................................................................... 2-26 
 Table 2.33 Radiological Data for Sediment Location C616...................................................................... 2-27 
 Table 2.34 Radiological Data for Sediment Location K001...................................................................... 2-27 
 Table 2.35 Radiological Data for Sediment Location S1 .......................................................................... 2-28 
 Table 2.36 Radiological Data for Sediment Location S31 ........................................................................ 2-28 
 Table 2.37 Radiological Data for Sediment Location S33 ........................................................................ 2-29 
 Table 2.38 Radiological Data for Sediment Location S21 ........................................................................ 2-29 
 Table 2.39 Radiological Data for Sediment Location S2 .......................................................................... 2-30 
 Table 2.40 Radiological Data for Sediment Location S30 ........................................................................ 2-30 
 Table 2.41 Radiological Data for Sediment Location S27 ........................................................................ 2-31 
 Table 2.42 Radiological Data for Sediment Location S34 ........................................................................ 2-31 
 Table 2.43 Radiological Data for Sediment Location C746KTB2............................................................ 2-32 
 Table 2.44 Radiological Data for Sediment Location C746KUP.............................................................. 2-32 
 Table 2.45 Radiological Data for Sediment Location S32 ........................................................................ 2-33 
 Table 2.46 Radiological Data for Sediment Location S28 ........................................................................ 2-33 
 Table 2.47 Radiological Exposure Due to Gamma Radiation (mrem) ...................................................... 2-34 
 Table 2.48 Radiological Analysis of Deer Bone Tissue for 2004.............................................................. 2-35 
 Table 2.49 Radiological Analysis of Deer Thyroid Tissue for 2004 ......................................................... 2-35 
 Table 2.50 Radiological Analysis of Deer Muscle Tissue for 2004 .......................................................... 2-35 
 Table 2.51 Radiological Analysis of Deer Liver Tissue for 2004 ........................................................... 2-35 
  
 
3.  NON-RADIOLOGICAL EFFLUENT DATA 
 Table 3.1 Non-Radiological Effluent Data for Outfall 001 ....................................................................... 3-1 
 Table 3.2 Non-Radiological Effluent Data for Outfall 015 ....................................................................... 3-2 
 Table 3.3 Non-Radiological Effluent Data for Outfall 017 ....................................................................... 3-3 
 Table 3.4 Non-Radiological Effluent Data for Outfall 019 ....................................................................... 3-4 
 Table 3.5 Non-Radiological Effluent Data for Landfill Surface Water Location L135 ............................ 3-5 
 Table 3.6 Non-Radiological Effluent Data for Landfill Surface Water Location L136 ............................ 3-5 
 Table 3.7 Non-Radiological Effluent Data for Landfill Surface Water Location L137 ............................ 3-6 
 Table 3.8 Non-Radiological Effluent Data for Landfill Surface Water Location L150 ............................ 3-6 
 Table 3.9 Non-Radiological Effluent Data for Landfill Surface Water Location L154 ............................ 3-7 
 Table 3.10 Non-Radiological Effluent Data for Landfill Surface Water Location L155 .......................... 3-7 
 
 
4.  NON-RADIOLOGICAL ENVIRONMENTAL SURVEILLANCE DATA 
 Table 4.1 Non-Radiological Monitoring Data for Surface Water Location L1......................................... 4-1 
 Table 4.2 Non-Radiological Monitoring Data for Surface Water Location L5......................................... 4-3 
 Table 4.3 Non-Radiological Monitoring Data for Surface Water Location L6......................................... 4-4 
 Table 4.4 Non-Radiological Monitoring Data for Surface Water Location C616..................................... 4-5 
 Table 4.5 Non-Radiological Monitoring Data for Surface Water Location C612..................................... 4-6 
 Table 4.6 Non-Radiological Monitoring Data for Surface Water Location K006..................................... 4-7 
 Table 4.7 Non-Radiological Monitoring Data for Surface Water Location L291..................................... 4-8 
 Table 4.8 Non-Radiological Monitoring Data for Surface Water Location K002..................................... 4-9 



 

 Table 4.9 Non-Radiological Monitoring Data for Surface Water Location L10....................................... 4-10 
 Table 4.10 Non-Radiological Monitoring Data for Surface Water Location L194................................... 4-11 
 Table 4.11 Non-Radiological Monitoring Data for Surface Water Location L55..................................... 4-12 
 Table 4.12 Non-Radiological Monitoring Data for Surface Water Location L56..................................... 4-13 
 Table 4.13 Non-Radiological Monitoring Data for Surface Water Location L11..................................... 4-14 
 Table 4.14 Non-Radiological Monitoring Data for Surface Water Location L12..................................... 4-15 
 Table 4.15 Non-Radiological Monitoring Data for Surface Water Location L241................................... 4-16 
 Table 4.16 Non-Radiological Monitoring Data for Surface Water Location C746K-5............................. 4-17 
 Table 4.17 Non-Radiological Monitoring Data for Surface Water Location C746KTB1......................... 4-18 
 Table 4.18 Non-Radiological Monitoring Data for Surface Water Location C746KUP........................... 4-19 
 Table 4.19 Non-Radiological Monitoring Data for Surface Water Location L8....................................... 4-20 
 Table 4.20 Non-Radiological Monitoring Data for Surface Water Location L29..................................... 4-21 
 Table 4.21 Non-Radiological Monitoring Data for Surface Water Location L30..................................... 4-22 
 Table 4.22 Non-Radiological Monitoring Data for Surface Water Location L306................................... 4-23 
 Table 4.23 Non-Radiological Monitoring Data for Surface Water Location L64..................................... 4-24 
 Table 4.24 Non-Radiological Monitoring Data for Surface Water Seep Location LBCSP1 .................... 4-25 
 Table 4.25 Non-Radiological Monitoring Data for Surface Water Seep Location LBCSP2 .................... 4-26 
 Table 4.26 Non-Radiological Monitoring Data for Surface Water Seep Location LBCSP3 .................... 4-27 
 Table 4.27 Non-Radiological Monitoring Data for Surface Water Seep Location LBCSP4 .................... 4-38 
 Table 4.28 Non-Radiological Monitoring Data for Surface Water Seep Location LBCSP5 .................... 4-29 
 Table 4.29 Non-Radiological Monitoring Data for Surface Water Seep Location LBCSP6 .................... 4-30 
 Table 4.30 Non-Radiological Data for Sediment Location S20 ................................................................ 4-31 
 Table 4.31 Non-Radiological Data for Sediment Location C612.............................................................. 4-32 
 Table 4.32 Non-Radiological Data for Sediment Location C616.............................................................. 4-33 
 Table 4.33 Non-Radiological Data for Sediment Location K001.............................................................. 4-34 
 Table 4.34 Non-Radiological Data for Sediment Location S1 .................................................................. 4-35 
 Table 4.35 Non-Radiological Data for Sediment Location S31 ................................................................ 4-36 
 Table 4.36 Non-Radiological Data for Sediment Location S33 ................................................................ 4-37 
 Table 4.37 Non-Radiological Data for Sediment Location S21 ................................................................ 4-38 
 Table 4.38 Non-Radiological Data for Sediment Location S2 .................................................................. 4-39 
 Table 4.39 Non-Radiological Data for Sediment Location S30 ................................................................ 4-40 
 Table 4.40 Non-Radiological Data for Sediment Location S27 ........................................................... 4-41 
 Table 4.41 Non-Radiological Data for Sediment Location S34 ................................................................ 4-42 
 Table 4.42 Non-Radiological Data for Sediment Location C746KTB2.................................................... 4-43 
 Table 4.43 Non-Radiological Data for Sediment Location C746KUP...................................................... 4-44 
 Table 4.44 Non-Radiological Data for Sediment Location S32 ................................................................ 4-45 
 Table 4.45 Non-Radiological Data for Sediment Location S28 ................................................................ 4-46 
 Table 4.46 Non-Radiological Analysis of Deer Liver Tissue for 2004 ..................................................... 4-47 
 Table 4.47 Non-Radiological Analysis of Deer Muscle Tissue for 2004 .................................................. 4-48 
 Table 4.48 Non-Radiological Analysis of Deer Kidney Tissue for 2004 .................................................. 4-48 
 Table 4.49 Non-Radiological Analysis of Deer Fat Tissue for 2004......................................................... 4-49 
 Table 4.50 Non-Radiological Analysis of Fish Tissue at BM 5.85 for 2004............................................. 4-50 
 Table 4.51 Non-Radiological Analysis of Fish Tissue at LUM 2.7 for 2004............................................ 4-51 
 Table 4.52 Non-Radiological Analysis of Fish Tissue at LUM 4.5 for 2004............................................ 4-52 
 Table 4.53 Non-Radiological Analysis of Fish Tissue at LUM 5.0 for 2004............................................ 4-53 
 Table 4.54 Non-Radiological Analysis of Fish Tissue at MAM 8.6 for 2004........................................... 4-54 
  

 
 

 
  



 

Notes: 

1. “ND” means the parameter was not detected.  Detection limits are available in the 
Paducah OREIS database.  The count detects column represents the number of times 
the contaminant was detected when sampled during the year. 

2. Monitoring programs often include measurement of extremely low concentrations of 
radionuclides, below the detection limit of the counting instruments.  Less-than-
detectable data will produce numerical measurements with values below the detection 
limit and sometimes negative values.  All of the actual values, including those that are 
negative, are included in the statistical analyses in accordance with DOE’s 
Environmental Regulatory Guide for Radiological Effluent Monitoring and 
Environmental Surveillance (DOE 1991).   

3. For non-radiological data, average values are calculated using the actual result values 
from the OREIS database.   Where analytical result values were below the detection 
level, half of the detection limit was used to calculate average concentration.  For 
radiological data, the average concentration was calculated by using the actual result 
given for both detectable and non-detectable results. 

4. Reference Criteria for Sections 1 and 2 are used for comparison of results to Derived 
Concentration Guide (DCG) levels or site action limits that have been defined by the 
Environmental Programs. 

5. The following data volume includes monitoring results for surface water, sediment, air, 
and animal tissue.  Groundwater results are not presented in this data volume because 
more significant detail and data tables are presented in the Annual Site Environmental 
Report, Volume I. 

 











Environmental Monitoring Results, Paducah Annual Site Report for Calendar Year 2004

1.  RADIOLOGICAL EFFLUENT DATA

KPDES Radiological Data

Table 1.1 Radiological Effluent Data for Outfall 001

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Dissolved Alpha pCi/L 5.12 119 3 529.4
Dissolved Beta pCi/L 13.7 54.1 5 532.6
Suspended Alpha pCi/L 2.3 6.74 3 53.69
Suspended Beta pCi/L -0.265 25.1 1 57.17
Technetium-99 pCi/L 4.08 35.2 2 516.5 ActionLimit 900

Table 1.2 Radiological Effluent Data for Outfall 015

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Dissolved Alpha pCi/L 10.7 78.7 3 351.9
Dissolved Beta pCi/L 38 51.6 3 345.3
Suspended Alpha pCi/L 3.18 5.61 2 34.38
Suspended Beta pCi/L 5.66 23.2 2 316
Technetium-99 pCi/L 4 58 2 332.2 ActionLimit 900

Table 1.3 Radiological Effluent Data for Outfall 017

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Dissolved Alpha pCi/L -1.48 11 2 53.28
Dissolved Beta pCi/L 2.36 11.1 0 56.81
Suspended Alpha pCi/L -0.626 2.34 1 50.962
Suspended Beta pCi/L -4.38 3.83 0 50.928
Technetium-99 pCi/L 3.77 18.4 1 510.4 ActionLimit 900

Table 1.4 Radiological Effluent Data for Outfall 019

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Dissolved Alpha pCi/L -1.77 2.67 0 30.233
Dissolved Beta pCi/L 4.61 8.11 0 36.13
Suspended Alpha pCi/L -2.36 0.392 0 3-1.4
Suspended Beta pCi/L 0.51 7.75 0 33.6
Technetium-99 pCi/L -7.75 5.76 0 31.23 ActionLimit 900
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Environmental Monitoring Results, Paducah Annual Site Report for Calendar Year 2004

Surface Water Radiological Data

Table 1.5 Radiological Effluent Data for Landfill Surface Water Location L135

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Upstream of the C-746 S&T Closed Landfills
Reference 

Criteria
Reference 

Value

Alpha activity pCi/L 0.442 12.9 1 35.95
Beta activity pCi/L 19.7 74.2 3 343.7

Table 1.6 Radiological Effluent Data for Landfill Surface Water Location L136

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

At the C-746 S&T Closed Landfills
Reference 

Criteria
Reference 

Value

Alpha activity pCi/L -3.7 19.1 1 44.05
Beta activity pCi/L 9.32 19.9 4 413.2

Table 1.7 Radiological Effluent Data for Landfill Surface Water Location L137

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Downstream of the C-746 S&T Closed Landfills
Reference 

Criteria
Reference 

Value

Alpha activity pCi/L 3.49 12 2 36.91
Beta activity pCi/L 18.5 74.3 3 339.1

Table 1.8 Radiological Effluent Data for Landfill Surface Water Location L150

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

At the C-746 U Landfill
Reference 

Criteria
Reference 

Value

Alpha activity pCi/L 0.345 9.45 0 33.87
Beta activity pCi/L 7.34 16.2 3 312.5

Table 1.9 Radiological Effluent Data for Landfill Surface Water Location L154

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Upstream of the C-746 U Landfill

Reference 
Criteria

Reference 
Value

Alpha activity pCi/L -2.31 6.81 1 41.03
Beta activity pCi/L 16.2 17.8 4 417.3

Table 1.10 Radiological Effluent Data for Landfill Surface Water Location L155

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Downstream of the C-746 U Landfill
Reference 

Criteria
Reference 

Value

Alpha activity pCi/L 1.57 3.51 0 32.27
Beta activity pCi/L 7.6 18.6 3 312.5
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 Environmental Monitoring Results, Paducah Annual Site Report for Calendar Year 2004  

 2.  RADIOLOGICAL ENVIRONMENTAL SURVEILLANCE DATA 

 Ambient Air Data 
 Table 2.1 Kentucky Radiation Health and Toxics Branch Air Monitoring 
 
 
 

Quarter 1 
 AMSW017 AMW015 AMNW001 AMNE AME002 AME012 AMBKG2 AMBOLD AMKOW AMMWNE

Nuclide Ci/m3 Ci/m3 Ci/m3 Ci/m3 Ci/m3 Ci/m3 Ci/m3 Ci/m3 Ci/m3 Ci/m3 
Americium-241 2.088E-17 7.723E-18 7.927E-18 1.275E-17 3.104E-17 1.521E-17 1.186E-17 1.663E-17 1.784E-17 1.095E-17
Neptunium-237 1.933E-17 4.094E-17 5.958E-17 1.145E-16 2.284E-16 -1.495E-16 -1.826E-16 -2.087E-16 1.761E-16 6.421E-16
Technetium-99 5.248E-16 4.258E-16 -1.217E-16 2.6205E-16 5.5104E-17 1.982E-16 3.586E-16 2.1831E-16 3.1062E-16 3.1506E-16
Uranium-238 2.09E-16 2.161E-16 2.074E-16 1.702E-16 2.222E-16 1.83E-16 1.931E-16 1.615E-16 2.216E-16 2.098E-16
Sum of ratios 0.06 0.07 0.08 0.12 0.23 -0.09 -0.12 -0.14 0.19 0.57

Quarter 2 
Americium-241 -9.845E-18 0 9.151E-18 1.06E-17 4.987E-18 1.437E-17 2.027E-17 6.661E-18 6.752E-18 7.315E-18
Neptunium-237 -5.641E-17 -2.134E-17 -7.087E-16 1.415E-16 1E-16 -3.808E-16 6.04E-17 -1.689E-16 4.975E-16 4.555E-17
Technetium-99 -1.2774E-16 -2.117E-16 -3.137E-16 -1.876E-16 1.8035E-16 -2.618E-16 -5.329E-17 -4.364E-16 -4.096E-16 -2.404E-16
U-238 1.76E-16 1.659E-16 1.809E-16 1.45E-16 1.8E-16 3.01E-16 -4.25E-15 2.037E-16 1.513E-16 1.529E-16
Sum of ratios -0.03 0.00 -0.57 0.14 0.11 -0.28 -0.45 -0.12 0.43 0.06

Quarter 3 
Americium-241 -4.107E-18 9.702E-18 1.696E-17 4.818E-18 3.127E-18 0 7.967E-18 2.945E-17 0 1.497E-17
Neptunium-237 1.853E-16 -1.184E-16 -3.054E-16 5.096E-16 -2.048E-16 3.668E-16 2.964E-16 8.433E-16 1.571E-16 1.894E-16
Technetium-99 3.4272E-16 4.0101E-16 5.6235E-16 1.703E-16 4.2447E-16 1.1667E-16 -1.075E-16 1.2821E-15 2.9592E-16 1.4694E-16
Uranium-238 2.168E-16 2.866E-16 2.766E-16 2.414E-16 2.543E-16 2.126E-16 1.91E-16 5.571E-16 2.693E-16 2.461E-16
Sum of ratios 0.18 -0.06 -0.21 0.46 -0.14 0.33 0.27 0.79 0.17 0.20

Quarter 4 
Americium-241 -4.238E-18 -7.073E-18 8.502E-18 4.939E-18 -5.713E-18 1.823E-17 -4.797E-18 7.405E-18 -8.099E-17 -1.872E-17
Neptunium-237 -2.537E-16 8.748E-17 -4.843E-16 -4.74E-16 -2.366E-18 9.505E-18 2.861E-16 -2.627E-16 6.776E-16 -9.845E-17
Technetium-99 3.5596E-16 3.2114E-16 3.5716E-16 4.5585E-16 5.8117E-16 2.5258E-16 3.2692E-16 6.2239E-16 5.0536E-16 3.5282E-16
Uranium-238 2.372E-16 2.904E-16 3.244E-16 2.419E-16 2.834E-16 1.698E-16 1.429E-16 2.052E-16 5.745E-16 2.149E-16
Sum of ratios -0.18 0.11 -0.36 -0.36 0.03 0.04 0.26 -0.19 0.59 -0.06

 
*Sum of Ratios:  The ratio of the measured concentration to the allowable concentration is added for all radionuclides for each quarter 
for each location.  A value of less than one indicates regulatory compliance. 
 
40 CFR 61, Table 2, Limiting Values *Ci/m3):  241Am 1.9E-15, 237Np 1.2E-15, 99Tc 1.4E-13, and 238U 8.3E-15 
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Surface Water Radiological Data

Table 2.2 Radiological Monitoring Data for Surface Water Location L1

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/L 0.00541 2.2 0 41.65
Americium-241 pCi/L -0.0484 0.0104 0 4-0.0191 10%DCG 3
Cesium-134 pCi/L -0.384 0.169 0 4-0.148
Cesium-137 pCi/L -0.32 0.821 0 4-0.006 10%DCG 300
Cobalt-60 pCi/L -0.979 2.05 0 40.302 10%DCG 1000
Dissolved Alpha pCi/L -3.98 0.0885 0 4-2.1
Dissolved Beta pCi/L -1.67 5.51 0 42.29
Neptunium-237 pCi/L -0.595 0.0222 0 4-0.153 10%DCG 3
Plutonium-238 pCi/L -0.029 0.153 1 40.0324
Plutonium-239/240 pCi/L -0.0106 0.0155 0 40.00284 10%DCG 3
Potassium-40 pCi/L -107 70 0 4-42.7
Suspended Alpha pCi/L -2.24 0.586 0 4-0.403
Suspended Beta pCi/L -3.07 2.13 0 4-0.247
Technetium-99 pCi/L -6.85 6.98 0 41.47 ActionLimit 900
Thorium-228 pCi/L -0.00151 0.0546 0 40.0265
Thorium-230 pCi/L -0.0406 0.264 0 40.103 10%DCG 30
Thorium-232 pCi/L -0.0216 0.0443 0 40.00704
Thorium-234 pCi/L -32.1 23.8 0 4-1.3
Uranium mg/L 0.005 0.005 0 10.005 10%DCG 0.0901
Uranium pCi/L 0.121 30 0 422.5 10%DCG 60
Uranium-234 pCi/L 0.0509 30 0 420 10%DCG 50
Uranium-238 pCi/L 0.0644 0.35 0 40.279 10%DCG 60
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Surface Water Radiological Data

Table 2.3 Radiological Monitoring Data for Surface Water Location L5

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/L 0.825 22 1 46.81
Americium-241 pCi/L -0.195 0.0843 0 4-0.0395 10%DCG 3
Cesium-134 pCi/L -0.131 0.763 0 40.286
Cesium-137 pCi/L -1.76 0.358 0 4-0.998 10%DCG 300
Cobalt-60 pCi/L -1.16 1.65 0 4-0.0683 10%DCG 1000
Dissolved Alpha pCi/L -10.2 41.3 2 412.5
Dissolved Beta pCi/L 13.6 43.5 4 425.8
Neptunium-237 pCi/L -0.417 0.0404 0 4-0.102 10%DCG 3
Plutonium-238 pCi/L -0.0193 0.00907 0 4-0.00812
Plutonium-239/240 pCi/L -0.0367 0.0195 0 4-0.00671 10%DCG 3
Potassium-40 pCi/L -83.2 67 0 42.98
Suspended Alpha pCi/L -1.86 3.44 0 40.116
Suspended Beta pCi/L -0.257 11.9 1 44.29
Technetium-99 pCi/L 5.47 29.9 1 414.1 ActionLimit 900
Thorium-228 pCi/L -0.0079 0.0603 0 40.0269
Thorium-230 pCi/L -0.0934 0.123 0 40.0138 10%DCG 30
Thorium-232 pCi/L -0.0114 0.119 0 40.0456
Thorium-234 pCi/L -19.8 25.9 0 40.0158
Uranium pCi/L 30 300 1 498.2 10%DCG 60
Uranium mg/L 0.05 0.05 1 10.05 10%DCG 0.0901
Uranium-234 pCi/L 12.3 300 1 490.6 10%DCG 50
Uranium-238 pCi/L 0.42 33.7 4 413.6 10%DCG 60
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Surface Water Radiological Data

Table 2.4 Radiological Monitoring Data for Surface Water Location L6

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/L 0.615 22 1 46.75
Americium-241 pCi/L -0.0469 -0.00958 0 4-0.0341 10%DCG 3
Cesium-134 pCi/L -1.1 0.0476 0 4-0.537
Cesium-137 pCi/L -1.37 -0.277 0 4-0.817 10%DCG 300
Cobalt-60 pCi/L -2.6 0.599 0 4-1.4 10%DCG 1000
Dissolved Alpha pCi/L 1.58 27 2 411.2
Dissolved Beta pCi/L 10.7 25.8 2 416.9
Neptunium-237 pCi/L -0.655 0.0262 0 4-0.173 10%DCG 3
Plutonium-238 pCi/L -0.026 0.0238 0 40.00068
Plutonium-239/240 pCi/L -0.0113 0.0234 0 40.00913 10%DCG 3
Potassium-40 pCi/L -82.7 29.2 0 4-2.2
Suspended Alpha pCi/L -2.54 0.626 0 4-0.861
Suspended Beta pCi/L 0.532 17.3 1 47.42
Technetium-99 pCi/L -1.99 10.9 0 46.36 ActionLimit 900
Thorium-228 pCi/L 0.0168 0.0871 0 40.0441
Thorium-230 pCi/L 0.0454 0.532 0 40.272 10%DCG 30
Thorium-232 pCi/L -0.00828 0.207 0 40.0785
Thorium-234 pCi/L -5.7 28.5 0 45.71
Uranium pCi/L 24.5 300 1 496.1 10%DCG 60
Uranium mg/L 0.038 0.038 1 10.038 10%DCG 0.0901
Uranium-234 pCi/L 9.57 300 1 489.9 10%DCG 50
Uranium-238 pCi/L 0.356 21.1 4 49.18 10%DCG 60
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Surface Water Radiological Data

Table 2.5 Radiological Monitoring Data for Surface Water Location C612

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/L -0.0138 2.2 0 41.65
Americium-241 pCi/L -0.0938 -0.000957 0 4-0.0347 10%DCG 3
Cesium-134 pCi/L -0.534 0.563 0 4-0.0157
Cesium-137 pCi/L -1.03 0.796 0 40.177 10%DCG 300
Cobalt-60 pCi/L -1.92 0.859 0 4-0.0975 10%DCG 1000
Dissolved Alpha pCi/L -3.6 0.0295 0 4-2.33
Dissolved Beta pCi/L -0.557 17.8 1 45.62
Neptunium-237 pCi/L -0.31 0.0138 0 4-0.0884 10%DCG 3
Plutonium-238 pCi/L -0.103 0.00488 0 4-0.033
Plutonium-239/240 pCi/L -0.0118 0.0103 0 4-0.00264 10%DCG 3
Potassium-40 pCi/L -104 60.7 0 4-25
Suspended Alpha pCi/L -1.01 0.11 0 4-0.458
Suspended Beta pCi/L -2.29 5.37 0 41.12
Technetium-99 pCi/L -2.61 28.2 1 49.34 ActionLimit 900
Thorium-228 pCi/L -0.0189 0.0109 0 4-0.00251
Thorium-230 pCi/L 0.28 0.505 1 40.438 10%DCG 30
Thorium-232 pCi/L -0.00644 0.0876 0 40.0252
Thorium-234 pCi/L -59.6 -5.59 0 4-25.7
Uranium mg/L 0.005 0.005 0 10.005 10%DCG 0.0901
Uranium pCi/L 0.0392 30 0 422.5 10%DCG 60
Uranium-234 pCi/L 0.0768 30 0 420 10%DCG 50
Uranium-238 pCi/L -0.0237 0.35 0 40.257 10%DCG 60
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Surface Water Radiological Data

Table 2.6 Radiological Monitoring Data for Surface Water Location C616

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/L 0.0639 2.2 0 41.67
Americium-241 pCi/L -0.0536 0.034 0 4-0.0155 10%DCG 3
Cesium-134 pCi/L -1.16 0.141 0 4-0.499
Cesium-137 pCi/L -2.19 0.656 0 4-0.453 10%DCG 300
Cobalt-60 pCi/L -1.91 0.089 0 4-0.701 10%DCG 1000
Dissolved Alpha pCi/L -4.08 6.89 0 40.535
Dissolved Beta pCi/L 23.8 44.6 4 436.7
Neptunium-237 pCi/L -0.536 0.0245 0 4-0.136 10%DCG 3
Plutonium-238 pCi/L -0.0569 0.0125 0 4-0.0257
Plutonium-239/240 pCi/L -0.0225 0.00617 0 4-0.00965 10%DCG 3
Potassium-40 pCi/L -66.3 91 0 4-7.56
Suspended Alpha pCi/L -3.2 0.939 0 4-1.7
Suspended Beta pCi/L -1.6 2.98 0 40.025
Technetium-99 pCi/L 0.161 15.6 0 48.24 ActionLimit 900
Thorium-228 pCi/L -0.0391 0.0894 0 40.0168
Thorium-230 pCi/L 0.167 0.493 0 40.302 10%DCG 30
Thorium-232 pCi/L -0.0172 0.0993 0 40.0467
Thorium-234 pCi/L -35 9.61 0 4-9.18
Uranium mg/L 0.005 0.005 0 10.005 10%DCG 0.0901
Uranium pCi/L 2.03 30 0 423 10%DCG 60
Uranium-234 pCi/L 1.07 30 1 420.3 10%DCG 50
Uranium-238 pCi/L 0.35 0.896 3 40.605 10%DCG 60
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Environmental Monitoring Results, Paducah Annual Site Report for Calendar Year 2004

Surface Water Radiological Data

Table 2.7 Radiological Monitoring Data for Surface Water Location K006

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/L 0.027 2.2 0 51.77
Americium-241 pCi/L -0.0662 0.111 0 50.0117 10%DCG 3
Cesium-134 pCi/L -1.79 0.173 0 5-0.593
Cesium-137 pCi/L -0.494 0.797 0 50.018 10%DCG 300
Cobalt-60 pCi/L -1.61 0.651 0 5-0.62 10%DCG 1000
Dissolved Alpha pCi/L -3.49 2.17 0 5-0.631
Dissolved Beta pCi/L -3.01 7.94 0 52.53
Neptunium-237 pCi/L -0.456 0.0286 0 5-0.106 10%DCG 3
Plutonium-238 pCi/L -0.0352 0.289 1 50.0623
Plutonium-239/240 pCi/L -0.0118 0.0664 0 50.0174 10%DCG 3
Potassium-40 pCi/L -101 59 0 5-24.9
Suspended Alpha pCi/L -2.1 1.36 0 5-0.251
Suspended Beta pCi/L -2.3 2.43 0 5-0.0776
Technetium-99 pCi/L -14.7 6.52 0 5-2.4 ActionLimit 900
Thorium-228 pCi/L -0.00611 0.0901 0 50.0456
Thorium-230 pCi/L 0.0311 0.711 0 50.343 10%DCG 30
Thorium-232 pCi/L 0.000986 0.136 0 50.0703
Thorium-234 pCi/L -40.1 9.64 0 5-10.1
Uranium pCi/L 0.282 30 0 524.1 10%DCG 60
Uranium mg/L 0.005 0.005 0 10.005 10%DCG 0.0901
Uranium-234 pCi/L 0.18 30 0 521 10%DCG 50
Uranium-238 pCi/L 0.0748 0.35 0 50.295 10%DCG 60
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Environmental Monitoring Results, Paducah Annual Site Report for Calendar Year 2004

Surface Water Radiological Data

Table 2.8 Radiological Monitoring Data for Surface Water Location L291

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/L -0.0309 2.2 0 51.32
Americium-241 pCi/L -0.0615 0.0583 0 5-0.00344 10%DCG 3
Cesium-134 pCi/L -1.18 0.0134 0 5-0.672
Cesium-137 pCi/L -4.7 0.813 0 5-0.879 10%DCG 300
Cobalt-60 pCi/L -4.18 0.459 0 5-1.49 10%DCG 1000
Dissolved Alpha pCi/L -2.94 1.56 0 5-1.55
Dissolved Beta pCi/L -3.45 6.48 0 52.77
Neptunium-237 pCi/L -0.695 0.0175 0 5-0.145 10%DCG 3
Plutonium-238 pCi/L -0.0173 0.108 0 50.0247
Plutonium-239/240 pCi/L -0.00985 0.0226 0 50.00854 10%DCG 3
Potassium-40 pCi/L -107 77.7 0 5-40.9
Suspended Alpha pCi/L -1.74 1.57 0 5-0.656
Suspended Beta pCi/L -6.37 1.65 0 5-2.01
Technetium-99 pCi/L -5.47 11.7 0 52.86 ActionLimit 900
Thorium-228 pCi/L 0.00638 0.0666 0 50.0413
Thorium-230 pCi/L -0.0846 0.473 0 50.246 10%DCG 30
Thorium-232 pCi/L -0.0188 0.0239 0 50.00385
Thorium-234 pCi/L -36 14.1 0 5-0.162
Uranium mg/L 0.005 0.005 0 20.005 10%DCG 0.0901
Uranium pCi/L 0.251 40 0 520.1 10%DCG 60
Uranium-234 pCi/L 0.107 30 0 517.1 10%DCG 50
Uranium-238 pCi/L 0.175 0.35 0 50.288 10%DCG 60
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Environmental Monitoring Results, Paducah Annual Site Report for Calendar Year 2004

Surface Water Radiological Data

Table 2.9 Radiological Monitoring Data for Surface Water Location K002

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/L 0.0607 2.2 0 41.67
Americium-241 pCi/L -0.0439 0.0478 0 40.0151 10%DCG 3
Cesium-134 pCi/L -1.07 -0.403 0 4-0.652
Cesium-137 pCi/L -2.24 -0.0672 0 4-1.07 10%DCG 300
Cobalt-60 pCi/L -3.05 0.301 0 4-1.5 10%DCG 1000
Dissolved Alpha pCi/L -1.58 1.1 0 4-0.126
Dissolved Beta pCi/L 1.6 14.3 1 48.32
Neptunium-237 pCi/L -0.046 0.0228 0 4-0.0052 10%DCG 3
Plutonium-238 pCi/L -0.0372 0.0294 0 4-0.00282
Plutonium-239/240 pCi/L -0.0221 0.00176 0 4-0.00711 10%DCG 3
Potassium-40 pCi/L -80.4 18.3 0 4-20.9
Suspended Alpha pCi/L -1.57 3.9 0 40.269
Suspended Beta pCi/L 1.53 4.9 0 43.19
Technetium-99 pCi/L -0.348 11.2 0 47.23 ActionLimit 900
Thorium-228 pCi/L -0.524 0.0264 0 4-0.204
Thorium-230 pCi/L -2.24 0.183 0 4-0.69 10%DCG 30
Thorium-232 pCi/L -0.0155 0.0553 0 40.0205
Thorium-234 pCi/L -14.3 -2.82 0 4-7.77
Uranium pCi/L 1.58 40 0 425.4 10%DCG 60
Uranium mg/L 0.005 0.005 0 10.005 10%DCG 0.0901
Uranium-234 pCi/L 0.507 30 0 422.6 10%DCG 50
Uranium-238 pCi/L 0.377 1.05 4 40.852 10%DCG 60
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Environmental Monitoring Results, Paducah Annual Site Report for Calendar Year 2004

Surface Water Radiological Data

Table 2.10 Radiological Monitoring Data for Surface Water Location L10

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/L 0.145 2.2 1 41.69
Americium-241 pCi/L -0.0739 0.0046 0 4-0.0266 10%DCG 3
Cesium-134 pCi/L -1.53 0.0474 0 4-0.506
Cesium-137 pCi/L -0.83 0.67 0 4-0.078 10%DCG 300
Cobalt-60 pCi/L -0.522 0.934 0 40.361 10%DCG 1000
Dissolved Alpha pCi/L -1.85 4.64 0 41.59
Dissolved Beta pCi/L 1.1 15.8 1 48.06
Neptunium-237 pCi/L -0.956 0.0171 0 4-0.239 10%DCG 3
Plutonium-238 pCi/L -0.0291 0.0932 0 40.0105
Plutonium-239/240 pCi/L 0.00203 0.0439 0 40.0172 10%DCG 3
Potassium-40 pCi/L -97.3 42.9 0 4-53.8
Suspended Alpha pCi/L -2.23 0.902 0 4-1.03
Suspended Beta pCi/L -0.511 4.9 0 42.23
Technetium-99 pCi/L 3.36 19.2 1 49.59 ActionLimit 900
Thorium-228 pCi/L 0.0168 0.0905 0 40.0389
Thorium-230 pCi/L -0.0335 0.383 0 40.187 10%DCG 30
Thorium-232 pCi/L -0.0259 0.00725 0 4-0.00986
Thorium-234 pCi/L -28.9 32 0 4-4.76
Uranium mg/L 0.013 0.013 1 10.013 10%DCG 0.0901
Uranium pCi/L 5.7 30 1 423.9 10%DCG 60
Uranium-234 pCi/L 1.21 30 1 420.3 10%DCG 50
Uranium-238 pCi/L 1.67 4.35 4 42.82 10%DCG 60
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Environmental Monitoring Results, Paducah Annual Site Report for Calendar Year 2004

Surface Water Radiological Data

Table 2.11 Radiological Monitoring Data for Surface Water Location L194

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/L 0.147 2.2 1 41.69
Americium-241 pCi/L -0.0741 0.0711 0 4-0.00443 10%DCG 3
Cesium-134 pCi/L -1.01 0.598 0 4-0.308
Cesium-137 pCi/L -0.961 0.329 0 4-0.34 10%DCG 300
Cobalt-60 pCi/L -0.123 0.187 0 40.0329 10%DCG 1000
Dissolved Alpha pCi/L -2.11 7.16 0 41.59
Dissolved Beta pCi/L 1.17 14.6 1 47.12
Neptunium-237 pCi/L -0.496 0.0341 0 4-0.135 10%DCG 3
Plutonium-238 pCi/L -0.126 0.0046 0 4-0.0435
Plutonium-239/240 pCi/L 0.00319 0.0894 0 40.0283 10%DCG 3
Potassium-40 pCi/L -100 71 0 4-45.3
Suspended Alpha pCi/L -2.79 3.63 0 40.354
Suspended Beta pCi/L -2.55 2.67 0 40.612
Technetium-99 pCi/L 7.82 13.6 0 411.1 ActionLimit 900
Thorium-228 pCi/L 0.00999 0.0985 0 40.0743
Thorium-230 pCi/L -0.049 0.117 0 40.0201 10%DCG 30
Thorium-232 pCi/L -0.0148 0.00347 0 4-0.00786
Thorium-234 pCi/L -53.5 -4.44 0 4-18
Uranium mg/L 0.017 0.017 1 10.017 10%DCG 0.0901
Uranium pCi/L 7.44 30 1 424.4 10%DCG 60
Uranium-234 pCi/L 1.47 30 1 420.4 10%DCG 50
Uranium-238 pCi/L 1.12 5.83 4 43.07 10%DCG 60
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Environmental Monitoring Results, Paducah Annual Site Report for Calendar Year 2004

Surface Water Radiological Data

Table 2.12 Radiological Monitoring Data for Surface Water Location L55

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/L 2.2 2.2 0 12.2
Americium-241 pCi/L -0.0568 -0.0568 0 1-0.0568 10%DCG 3
Cesium-134 pCi/L -0.484 -0.484 0 1-0.484
Cesium-137 pCi/L -0.868 -0.868 0 1-0.868 10%DCG 300
Cobalt-60 pCi/L -0.739 -0.739 0 1-0.739 10%DCG 1000
Dissolved Alpha pCi/L 6.35 6.35 0 16.35
Dissolved Beta pCi/L 9.16 9.16 0 19.16
Neptunium-237 pCi/L -0.665 -0.665 0 1-0.665 10%DCG 3
Plutonium-238 pCi/L 0.0793 0.0793 0 10.0793
Plutonium-239/240 pCi/L -0.0137 -0.0137 0 1-0.0137 10%DCG 3
Potassium-40 pCi/L 83.9 83.9 0 183.9
Suspended Alpha pCi/L 2.08 2.08 0 12.08
Suspended Beta pCi/L 1.05 1.05 0 11.05
Technetium-99 pCi/L 11 11 0 111 ActionLimit 900
Thorium-228 pCi/L 0.0146 0.0146 0 10.0146
Thorium-230 pCi/L 0.0607 0.0607 0 10.0607 10%DCG 30
Thorium-232 pCi/L 0.00799 0.00799 0 10.00799
Thorium-234 pCi/L -31.2 -31.2 0 1-31.2
Uranium pCi/L 30 30 0 130 10%DCG 60
Uranium-234 pCi/L 30 30 0 130 10%DCG 50
Uranium-238 pCi/L 3.51 3.51 1 13.51 10%DCG 60
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Environmental Monitoring Results, Paducah Annual Site Report for Calendar Year 2004

Surface Water Radiological Data

Table 2.13 Radiological Monitoring Data for Surface Water Location L56

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/L 0.0342 2.2 0 41.66
Americium-241 pCi/L -0.0549 0.00213 0 4-0.0307 10%DCG 3
Cesium-134 pCi/L -0.667 1.49 0 40.185
Cesium-137 pCi/L -1.69 0.797 0 4-0.304 10%DCG 300
Cobalt-60 pCi/L -4.17 0.858 0 4-0.689 10%DCG 1000
Dissolved Alpha pCi/L -1.45 2.64 0 40.131
Dissolved Beta pCi/L -0.865 7.18 0 42.02
Neptunium-237 pCi/L -0.298 0.201 0 4-0.0446 10%DCG 3
Plutonium-238 pCi/L -0.0744 0.00738 0 4-0.0265
Plutonium-239/240 pCi/L -0.0165 0.0307 0 40.0098 10%DCG 3
Potassium-40 pCi/L -105 33.7 0 4-56.4
Suspended Alpha pCi/L -3.63 0.523 0 4-0.829
Suspended Beta pCi/L -1.78 3.4 0 4-0.0583
Technetium-99 pCi/L -4.19 9.01 0 42.35 ActionLimit 900
Thorium-228 pCi/L 0.0205 0.0669 0 40.0393
Thorium-230 pCi/L 0.243 0.924 1 40.429 10%DCG 30
Thorium-232 pCi/L 0.000736 0.0851 0 40.024
Thorium-234 pCi/L -22.3 21.7 0 42.38
Uranium pCi/L 0.695 30 0 422.7 10%DCG 60
Uranium mg/L 0.005 0.005 0 10.005 10%DCG 0.0901
Uranium-234 pCi/L 0.224 30 0 420.1 10%DCG 50
Uranium-238 pCi/L 0.35 0.556 2 40.423 10%DCG 60
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Environmental Monitoring Results, Paducah Annual Site Report for Calendar Year 2004

Surface Water Radiological Data

Table 2.14 Radiological Monitoring Data for Surface Water Location L11

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/L 0.059 2.2 0 51.77
Americium-241 pCi/L -0.0591 0.0613 0 5-0.00898 10%DCG 3
Cesium-134 pCi/L -1.44 0.49 0 5-0.367
Cesium-137 pCi/L -0.125 1.08 0 50.582 10%DCG 300
Cobalt-60 pCi/L -0.998 2.08 0 50.803 10%DCG 1000
Dissolved Alpha pCi/L -1.55 5.43 0 52.15
Dissolved Beta pCi/L 3.04 15 2 59.04
Neptunium-237 pCi/L -0.0692 0.0381 0 5-0.00467 10%DCG 3
Plutonium-238 pCi/L -0.0632 0.0357 0 5-0.00667
Plutonium-239/240 pCi/L -0.0154 0.0245 0 50.00239 10%DCG 3
Potassium-40 pCi/L -97.9 61.5 0 5-31.6
Suspended Alpha pCi/L -3.35 1.82 0 5-0.944
Suspended Beta pCi/L -1.03 6.01 0 52.58
Technetium-99 pCi/L 1.24 14.6 0 58.24 ActionLimit 900
Thorium-228 pCi/L -0.515 0.0477 0 5-0.179
Thorium-230 pCi/L -2.37 0.689 0 5-0.688 10%DCG 30
Thorium-232 pCi/L -0.0845 0.131 0 50.0067
Thorium-234 pCi/L -50.6 18.8 0 5-9.82
Uranium mg/L 0.007 0.007 1 10.007 10%DCG 0.0901
Uranium pCi/L 2.99 30 0 524.6 10%DCG 60
Uranium-234 pCi/L 0.694 30 0 522.1 10%DCG 50
Uranium-238 pCi/L 1.45 3.35 5 52.38 10%DCG 60
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Environmental Monitoring Results, Paducah Annual Site Report for Calendar Year 2004

Surface Water Radiological Data

Table 2.15 Radiological Monitoring Data for Surface Water Location L12

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/L 2.2 2.2 0 32.2
Americium-241 pCi/L -0.0555 -0.00786 0 3-0.033 10%DCG 3
Cesium-134 pCi/L -0.896 -0.525 0 3-0.713
Cesium-137 pCi/L -1.1 0.44 0 3-0.35 10%DCG 300
Cobalt-60 pCi/L -0.235 1.06 0 30.306 10%DCG 1000
Dissolved Alpha pCi/L -0.222 2.81 0 31.44
Dissolved Beta pCi/L 9.46 23.8 2 315.8
Neptunium-237 pCi/L -0.0925 -0.00487 0 3-0.0489 10%DCG 3
Plutonium-238 pCi/L -0.0215 0.0191 0 3-0.00347
Plutonium-239/240 pCi/L -0.0081 0.0125 0 3-0.0001 10%DCG 3
Potassium-40 pCi/L -102 69.6 0 3-40.1
Suspended Alpha pCi/L -2.29 -0.163 0 3-1.55
Suspended Beta pCi/L -5.93 4.12 0 3-0.16
Technetium-99 pCi/L 18 37.3 3 328.9 ActionLimit 900
Thorium-228 pCi/L -0.61 0.127 0 3-0.153
Thorium-230 pCi/L -2.6 0.55 0 3-0.606 10%DCG 30
Thorium-232 pCi/L -0.0248 0.127 0 30.0411
Thorium-234 pCi/L -33.6 36.1 0 3-4.93
Uranium pCi/L 30 30 0 330 10%DCG 60
Uranium-234 pCi/L 25 30 0 326.7 10%DCG 50
Uranium-238 pCi/L 0.683 1.5 3 30.986 10%DCG 60
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Environmental Monitoring Results, Paducah Annual Site Report for Calendar Year 2004

Surface Water Radiological Data

Table 2.16 Radiological Monitoring Data for Surface Water Location L241

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/L 0.0523 2.2 0 41.66
Americium-241 pCi/L -0.0871 0.0608 0 4-0.00617 10%DCG 3
Cesium-134 pCi/L -1.33 0.03 0 4-0.708
Cesium-137 pCi/L -1.08 1.26 0 40.238 10%DCG 300
Cobalt-60 pCi/L -0.102 0.902 0 40.453 10%DCG 1000
Dissolved Alpha pCi/L 0.598 3.49 0 42.62
Dissolved Beta pCi/L 11.5 40.2 4 423.9
Neptunium-237 pCi/L -0.0573 0.0266 0 4-0.00757 10%DCG 3
Plutonium-238 pCi/L -0.0511 0.0576 0 4-0.00486
Plutonium-239/240 pCi/L -0.0277 0.0352 0 40.00687 10%DCG 3
Potassium-40 pCi/L -97.5 60.6 0 4-44.5
Suspended Alpha pCi/L -4.23 0.507 0 4-1.24
Suspended Beta pCi/L -2.05 7.7 0 41.93
Technetium-99 pCi/L 23.1 58.5 4 439.3 ActionLimit 900
Thorium-228 pCi/L -0.23 0.0481 0 4-0.0319
Thorium-230 pCi/L -1.48 0.22 0 4-0.26 10%DCG 30
Thorium-232 pCi/L -0.0537 0.126 0 40.00137
Thorium-234 pCi/L -29 27.4 0 42.78
Uranium pCi/L 1.93 30 0 423 10%DCG 60
Uranium mg/L 0.005 0.005 1 10.005 10%DCG 0.0901
Uranium-234 pCi/L 0.452 30 0 420.1 10%DCG 50
Uranium-238 pCi/L 0.704 2.37 4 41.43 10%DCG 60
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Environmental Monitoring Results, Paducah Annual Site Report for Calendar Year 2004

Surface Water Radiological Data

Table 2.17 Radiological Monitoring Data for Surface Water Location C746K-5

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/L -0.000211 2.2 0 51.76
Americium-241 pCi/L -0.0342 0.0545 0 50.0019 10%DCG 3
Cesium-134 pCi/L -1.37 0.525 0 5-0.361
Cesium-137 pCi/L -3.47 0.964 0 5-0.942 10%DCG 300
Cobalt-60 pCi/L -5.28 1.4 0 5-0.704 10%DCG 1000
Dissolved Alpha pCi/L -4.01 0.957 0 5-1.33
Dissolved Beta pCi/L -5.18 5.43 0 5-1.09
Neptunium-237 pCi/L -0.0635 0.145 0 50.00898 10%DCG 3
Plutonium-238 pCi/L -0.0388 0.0661 0 50.023
Plutonium-239/240 pCi/L -0.00461 0.0108 0 50.00194 10%DCG 3
Potassium-40 pCi/L -97 83.3 0 5-32.7
Suspended Alpha pCi/L -4.2 3.01 0 5-0.389
Suspended Beta pCi/L -7.68 2.98 0 5-3.64
Technetium-99 pCi/L 0.519 7.76 0 54.62 ActionLimit 900
Thorium-228 pCi/L -0.006 0.0728 0 50.0225
Thorium-230 pCi/L -0.0688 0.481 0 50.118 10%DCG 30
Thorium-232 pCi/L -0.00593 0.0512 0 50.0238
Thorium-234 pCi/L -41 25.7 0 5-3.75
Uranium pCi/L 0.29 30 0 524.1 10%DCG 60
Uranium mg/L 0.005 0.005 0 10.005 10%DCG 0.0901
Uranium-234 pCi/L 0.0874 30 0 521 10%DCG 50
Uranium-238 pCi/L 0.202 0.35 0 50.32 10%DCG 60
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Environmental Monitoring Results, Paducah Annual Site Report for Calendar Year 2004

Surface Water Radiological Data

Table 2.18 Radiological Monitoring Data for Surface Water Location C746KTB1

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/L 0.0104 2.2 0 51.76
Americium-241 pCi/L -0.0595 0.0205 0 5-0.0194 10%DCG 3
Cesium-134 pCi/L -2.17 0.0743 0 5-0.796
Cesium-137 pCi/L -3.73 1.42 0 5-1.29 10%DCG 300
Cobalt-60 pCi/L -4.81 -0.488 0 5-2.79 10%DCG 1000
Dissolved Alpha pCi/L -3.22 0.12 0 5-1.75
Dissolved Beta pCi/L -7.03 8.67 0 51.83
Neptunium-237 pCi/L -0.516 0.0252 0 5-0.112 10%DCG 3
Plutonium-238 pCi/L -0.0862 0.0217 0 5-0.0225
Plutonium-239/240 pCi/L -0.00795 0.024 0 50.00621 10%DCG 3
Potassium-40 pCi/L -84.3 25.5 0 5-23.1
Suspended Alpha pCi/L -3.89 0.698 0 5-2.23
Suspended Beta pCi/L -4.58 6.27 0 50.575
Technetium-99 pCi/L -10.1 6.1 0 5-0.998 ActionLimit 900
Thorium-228 pCi/L 0.0167 0.049 0 50.0277
Thorium-230 pCi/L 0.121 0.416 0 50.268 10%DCG 30
Thorium-232 pCi/L -0.026 0.136 0 50.0112
Thorium-234 pCi/L -15.1 18.7 0 5-2.61
Uranium pCi/L 0.013 30 0 524 10%DCG 60
Uranium mg/L 0.005 0.005 0 10.005 10%DCG 0.0901
Uranium-234 pCi/L 0.00651 30 0 521 10%DCG 50
Uranium-238 pCi/L -0.00381 0.35 0 50.279 10%DCG 60
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Environmental Monitoring Results, Paducah Annual Site Report for Calendar Year 2004

Surface Water Radiological Data

Table 2.19 Radiological Monitoring Data for Surface Water Location C746KUP

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/L -0.000184 2.2 0 41.65
Americium-241 pCi/L -0.0581 0.00737 0 4-0.0238 10%DCG 3
Cesium-134 pCi/L -1.5 0.557 0 4-0.615
Cesium-137 pCi/L -4.49 0.398 0 4-1.19 10%DCG 300
Cobalt-60 pCi/L -4.57 1.21 0 4-0.65 10%DCG 1000
Dissolved Alpha pCi/L -6.28 0.695 0 4-2.59
Dissolved Beta pCi/L 4.31 8.54 0 46.37
Neptunium-237 pCi/L -0.794 -0.00121 0 4-0.223 10%DCG 3
Plutonium-238 pCi/L -0.0458 0.299 1 40.0814
Plutonium-239/240 pCi/L -0.0259 0.021 0 40.00376 10%DCG 3
Potassium-40 pCi/L -102 67.7 0 4-28.5
Suspended Alpha pCi/L -2.29 0.729 0 4-0.815
Suspended Beta pCi/L -2.93 1.78 0 4-0.517
Technetium-99 pCi/L -1.55 13.3 0 43.34 ActionLimit 900
Thorium-228 pCi/L 0.0068 0.0971 0 40.053
Thorium-230 pCi/L 0.0641 0.422 0 40.247 10%DCG 30
Thorium-232 pCi/L -0.0275 0.106 0 40.0328
Thorium-234 pCi/L -57.7 4.75 0 4-11.2
Uranium mg/L 0.005 0.005 0 10.005 10%DCG 0.0901
Uranium pCi/L 0.0466 30 0 422.5 10%DCG 60
Uranium-234 pCi/L 0.0301 30 0 420 10%DCG 50
Uranium-238 pCi/L 0.0167 1.94 1 40.664 10%DCG 60

2-19



Environmental Monitoring Results, Paducah Annual Site Report for Calendar Year 2004

Surface Water Radiological Data

Table 2.20 Radiological Monitoring Data for Surface Water Location L8

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/L 2.2 2.2 0 32.2
Americium-241 pCi/L -0.0618 0.0378 0 3-0.0261 10%DCG 3
Cesium-134 pCi/L -0.0342 0.19 0 30.105
Cesium-137 pCi/L -1.38 0.0828 0 3-0.645 10%DCG 300
Cobalt-60 pCi/L -3.24 1.12 0 3-0.832 10%DCG 1000
Dissolved Alpha pCi/L -2.35 1.36 0 30.0233
Dissolved Beta pCi/L -1.07 10.9 0 36.68
Neptunium-237 pCi/L -0.0337 0.0457 0 3-0.00623 10%DCG 3
Plutonium-238 pCi/L -0.00285 0.0514 0 30.0245
Plutonium-239/240 pCi/L -0.0207 0.00627 0 3-0.0069 10%DCG 3
Potassium-40 pCi/L -88.6 20.1 0 3-45.1
Suspended Alpha pCi/L -1.75 3.63 0 30.542
Suspended Beta pCi/L -7.42 6.18 0 3-1.66
Technetium-99 pCi/L 1.26 18.9 1 310.5 ActionLimit 900
Thorium-228 pCi/L -0.316 0.0784 0 3-0.0658
Thorium-230 pCi/L -0.748 -0.00986 0 3-0.281 10%DCG 30
Thorium-232 pCi/L -0.0975 0.0757 0 30.0178
Thorium-234 pCi/L -6.33 19.6 0 32.35
Uranium pCi/L 30 30 0 330 10%DCG 60
Uranium-234 pCi/L 25 30 0 326.7 10%DCG 50
Uranium-238 pCi/L 0.35 0.867 2 30.68 10%DCG 60
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Table 2.21 Radiological Monitoring Data for Surface Water Location L29

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/L 2.2 2.2 0 32.2
Americium-241 pCi/L -0.0558 -0.00146 0 3-0.0349 10%DCG 3
Cesium-134 pCi/L -1.32 -0.253 0 3-0.643
Cesium-137 pCi/L -1.93 0.57 0 3-0.364 10%DCG 300
Cobalt-60 pCi/L -3.41 0.55 0 3-1.55 10%DCG 1000
Dissolved Alpha pCi/L -0.791 0.042 0 3-0.351
Dissolved Beta pCi/L -0.799 6.96 0 33.07
Neptunium-237 pCi/L -0.0449 0.00715 0 3-0.0201 10%DCG 3
Plutonium-238 pCi/L -0.0407 0.00689 0 3-0.0214
Plutonium-239/240 pCi/L -0.0111 0.00694 0 3-0.00437 10%DCG 3
Potassium-40 pCi/L -78.7 5.19 0 3-47.6
Suspended Alpha pCi/L -0.907 1.21 0 3-0.0233
Suspended Beta pCi/L -9.48 5.82 0 30.483
Technetium-99 pCi/L 3.47 9.23 0 35.95 ActionLimit 900
Thorium-228 pCi/L -0.333 0.077 0 3-0.0753
Thorium-230 pCi/L -2.26 0.0699 0 3-0.731 10%DCG 30
Thorium-232 pCi/L -0.0361 0.0267 0 30.0037
Thorium-234 pCi/L -5.45 9.24 0 31.22
Uranium pCi/L 30 30 0 330 10%DCG 60
Uranium-234 pCi/L 25 30 0 326.7 10%DCG 50
Uranium-238 pCi/L 0.35 0.35 0 30.35 10%DCG 60
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Table 2.22 Radiological Monitoring Data for Surface Water Location L30

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/L 2.2 2.2 0 42.2
Americium-241 pCi/L -0.0505 -0.0193 0 4-0.0397 10%DCG 3
Cesium-134 pCi/L -2.22 -0.272 0 4-1.07
Cesium-137 pCi/L -0.855 -0.0316 0 4-0.423 10%DCG 300
Cobalt-60 pCi/L -1.44 1.17 0 40.0575 10%DCG 1000
Dissolved Alpha pCi/L -2.19 1.46 0 4-0.594
Dissolved Beta pCi/L 0.533 8.92 0 44.19
Neptunium-237 pCi/L -0.0572 0.0485 0 4-0.00992 10%DCG 3
Plutonium-238 pCi/L -0.0371 -0.014 0 4-0.0212
Plutonium-239/240 pCi/L -0.0214 0.000583 0 4-0.00907 10%DCG 3
Potassium-40 pCi/L -107 58.8 0 4-54
Suspended Alpha pCi/L -3.11 3.43 0 4-0.252
Suspended Beta pCi/L 2.07 7.21 0 44.64
Technetium-99 pCi/L -8.99 7.31 0 42.12 ActionLimit 900
Thorium-228 pCi/L -0.405 0.22 0 4-0.0309
Thorium-230 pCi/L -2.4 0.29 0 4-0.488 10%DCG 30
Thorium-232 pCi/L -0.0143 0.23 0 40.0776
Thorium-234 pCi/L -35.6 17.8 0 4-3.08
Uranium pCi/L 30 30 0 430 10%DCG 60
Uranium-234 pCi/L 25 30 0 426.2 10%DCG 50
Uranium-238 pCi/L 0.35 0.35 0 40.35 10%DCG 60
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Table 2.23 Radiological Monitoring Data for Surface Water Location L306

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/L 2.2 2.2 0 32.2
Americium-241 pCi/L -0.0298 0.00441 0 3-0.0144 10%DCG 3
Cesium-134 pCi/L -2.04 0.801 0 3-0.665
Cesium-137 pCi/L -1.9 -1.43 0 3-1.64 10%DCG 300
Cobalt-60 pCi/L -3.8 -0.503 0 3-2.41 10%DCG 1000
Dissolved Alpha pCi/L -3.04 1.3 0 3-0.957
Dissolved Beta pCi/L -3.32 8.94 0 34.18
Neptunium-237 pCi/L -0.0638 0.0415 0 3-0.0205 10%DCG 3
Plutonium-238 pCi/L -0.0132 0.0187 0 30.00723
Plutonium-239/240 pCi/L -0.0278 -0.00528 0 3-0.0158 10%DCG 3
Potassium-40 pCi/L -101 9.13 0 3-52.9
Suspended Alpha pCi/L -1.48 -0.119 0 3-0.97
Suspended Beta pCi/L -7.46 7.59 0 30.587
Technetium-99 pCi/L -5.36 11.5 0 35.48 ActionLimit 900
Thorium-228 pCi/L -0.334 0.054 0 3-0.0897
Thorium-230 pCi/L -2.14 0.0424 0 3-0.725 10%DCG 30
Thorium-232 pCi/L -0.0594 0.0289 0 3-0.00363
Thorium-234 pCi/L -0.588 55.5 0 319.6
Uranium pCi/L 30 30 0 330 10%DCG 60
Uranium-234 pCi/L 25 30 0 326.7 10%DCG 50
Uranium-238 pCi/L 0.35 0.35 0 30.35 10%DCG 60
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Table 2.24 Radiological Monitoring Data for Surface Water Location L64

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/L -0.0151 2.2 0 41.65
Americium-241 pCi/L -0.0472 0.0312 0 40.00837 10%DCG 3
Cesium-134 pCi/L -1.32 0.443 0 4-0.33
Cesium-137 pCi/L -3.45 1.03 0 4-0.557 10%DCG 300
Cobalt-60 pCi/L -4.97 0.156 0 4-1.56 10%DCG 1000
Dissolved Alpha pCi/L -0.268 3.51 0 41.06
Dissolved Beta pCi/L -2.23 5.07 0 42.13
Neptunium-237 pCi/L -0.714 0.00358 0 4-0.2 10%DCG 3
Plutonium-238 pCi/L -0.0125 0.0787 0 40.0303
Plutonium-239/240 pCi/L -0.0386 0.0268 0 4-0.000862 10%DCG 3
Potassium-40 pCi/L -110 83.1 0 4-31.1
Suspended Alpha pCi/L -2.85 0.621 0 4-1.32
Suspended Beta pCi/L -7.18 2.29 0 4-2.12
Technetium-99 pCi/L -0.886 12.5 0 44.4 ActionLimit 900
Thorium-228 pCi/L 0.0108 0.059 0 40.0267
Thorium-230 pCi/L -0.0448 0.247 0 40.0749 10%DCG 30
Thorium-232 pCi/L -0.0386 0.045 0 40.0117
Thorium-234 pCi/L -41.8 14 0 4-3.08
Uranium pCi/L 0.0689 40 0 425 10%DCG 60
Uranium mg/L 0.005 0.005 0 10.005 10%DCG 0.0901
Uranium-234 pCi/L 0.0596 30 0 421.3 10%DCG 50
Uranium-238 pCi/L 0.0243 0.35 0 40.269 10%DCG 60

Table 2.25 Radiological Monitoring Data for Surface Water Seep Location LBCSP1

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Alpha activity pCi/L -2.43 8.86 1 42.37
Beta activity pCi/L 3.92 7.88 3 46.29
Technetium-99 pCi/L -0.21 13.8 0 45.82 ActionLimit 900
Uranium mg/L 0.005 0.005 0 10.005 10%DCG 0.0901
Uranium pCi/L 1.59 40 0 427.9 10%DCG 60

Table 2.26 Radiological Monitoring Data for Surface Water Seep Location LBCSP2

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Alpha activity pCi/L -0.454 2.84 0 41.28
Beta activity pCi/L 7.53 13.1 4 49.84
Technetium-99 pCi/L 11.8 18.1 1 415.2 ActionLimit 900
Uranium pCi/L 0.694 40 0 427.7 10%DCG 60
Uranium mg/L 0.005 0.005 0 10.005 10%DCG 0.0901
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Table 2.27 Radiological Monitoring Data for Surface Water Seep Location LBCSP3

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Alpha activity pCi/L -1.64 4.41 0 41.25
Beta activity pCi/L 15.4 24.1 4 418.7
Technetium-99 pCi/L 14.5 30.9 3 422.1 ActionLimit 900
Uranium pCi/L 0.296 40 0 427.6 10%DCG 60
Uranium mg/L 0.005 0.005 0 10.005 10%DCG 0.0901

Table 2.28 Radiological Monitoring Data for Surface Water Seep Location LBCSP4

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Alpha activity pCi/L -1.16 5.35 1 42.09
Beta activity pCi/L 10.9 17.2 4 413.9
Technetium-99 pCi/L 16.1 22.4 3 418.4 ActionLimit 900
Uranium mg/L 0.005 0.005 0 10.005 10%DCG 0.0901
Uranium pCi/L 0.187 40 0 427.5 10%DCG 60

Table 2.29 Radiological Monitoring Data for Surface Water Seep Location LBCSP5

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Alpha activity pCi/L -1.01 8.18 2 44.38
Beta activity pCi/L 154 237 4 4201
Technetium-99 pCi/L 238 255 4 4247 ActionLimit 900
Uranium mg/L 0.005 0.005 0 10.005 10%DCG 0.0901
Uranium pCi/L 0.164 40 0 427.5 10%DCG 60

Table 2.30 Radiological Monitoring Data for Surface Water Seep Location LBCSP6

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Alpha activity pCi/L -2.4 4.45 1 41.88
Beta activity pCi/L 105 128 4 4116
Technetium-99 pCi/L 105 143 4 4123 ActionLimit 900
Uranium mg/L 0.005 0.005 0 10.005 10%DCG 0.0901
Uranium pCi/L 0.228 40 0 427.6 10%DCG 60
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Table 2.31 Radiological Data for Sediment Location S20

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/g 0.00446 0.00446 0 10.00446
Alpha activity pCi/g 1.94 2.47 2 22.21
Americium-241 pCi/g 0.00683 0.0544 0 20.0306
Beta activity pCi/g 1.98 2.31 2 22.14
Cesium-137 pCi/g 0.021 0.0212 2 20.0211
Cobalt-60 pCi/g 0.0039 0.00576 0 20.00483
Neptunium-237 pCi/g 0.000632 0.00231 0 20.00147
Plutonium-239/240 pCi/g -0.00015 0.00271 0 20.00128
Potassium-40 pCi/g 3.32 4.36 2 23.84
Technetium-99 pCi/g 0.076 0.0891 0 20.0825
Thorium-230 pCi/g 0.14 0.225 2 20.182
Uranium pCi/kg 198 198 0 1198
Uranium ug/g 1 1 0 11
Uranium-234 pCi/g 0.102 0.102 1 10.102
Uranium-238 pCi/g 0.0917 0.0917 1 10.0917

Table 2.32 Radiological Data for Sediment Location C612

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/g 0.121 0.121 1 10.121
Alpha activity pCi/g 5.14 8.74 2 26.94
Americium-241 pCi/g 0.011 0.0689 0 20.0399
Beta activity pCi/g 17.5 37.8 2 227.6
Cesium-134 pCi/g 0.0228 0.0228 1 10.0228
Cesium-137 pCi/g 0.0655 0.0714 2 20.0684
Cobalt-60 pCi/g 0.00135 0.00209 0 20.00172
Neptunium-237 pCi/g 0.11 0.214 1 20.162
Plutonium-239/240 pCi/g 0.0348 0.0388 2 20.0368
Potassium-40 pCi/g 6.08 7.56 2 26.82
Technetium-99 pCi/g 5.27 17.9 2 211.6
Thorium-230 pCi/g 0.344 0.727 2 20.535
Uranium pCi/kg 5040 5040 1 15040
Uranium ug/g 1 1 0 11
Uranium-234 pCi/g 1.93 1.93 1 11.93
Uranium-238 pCi/g 3 3 1 13
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Table 2.33 Radiological Data for Sediment Location C616

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/g 0.16 0.176 2 20.168
Alpha activity pCi/g 11.5 43.2 3 323.1
Americium-241 pCi/g 0.016 0.269 1 30.106
Beta activity pCi/g 37 119 3 365.5
Cesium-137 pCi/g 0.046 0.306 3 30.138
Cobalt-60 pCi/g 0.00328 0.00502 0 30.00408
Neptunium-237 pCi/g 0.125 0.282 5 50.216
Plutonium-239/240 pCi/g 0.0614 0.19 3 30.114
Potassium-40 pCi/g 8.06 9.08 3 38.62
Technetium-99 pCi/g 8.01 44.8 3 322.6
Thorium-230 pCi/g 0.663 1.04 3 30.808
Uranium ug/g 36.9 36.9 1 136.9
Uranium pCi/kg 6350 6950 2 26650
Uranium-234 pCi/g 2.6 9.84 3 35.08
Uranium-235 pCi/g 0.511 0.511 1 10.511
Uranium-238 pCi/g 3.58 12.3 3 36.62

Table 2.34 Radiological Data for Sediment Location K001

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/g 0.064 0.064 1 10.064
Alpha activity pCi/g 4.78 9.45 2 27.12
Americium-241 pCi/g 0.0113 0.22 0 20.116
Beta activity pCi/g 11.5 16 2 213.7
Cesium-137 pCi/g 0.032 0.0334 2 20.0327
Cobalt-60 pCi/g -0.0051 0.000034 0 2-0.00253
Neptunium-237 pCi/g 0.0193 0.0291 1 20.0242
Plutonium-239/240 pCi/g 0.022 0.0231 2 20.0225
Potassium-40 pCi/g 5.65 6.49 2 26.07
Technetium-99 pCi/g 2.08 3.24 2 22.66
Thorium-230 pCi/g 0.349 0.462 2 20.406
Uranium pCi/kg 2510 2510 1 12510
Uranium ug/g 1 1 0 11
Uranium-234 pCi/g 0.951 0.951 1 10.951
Uranium-238 pCi/g 1.5 1.5 1 11.5
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Table 2.35 Radiological Data for Sediment Location S1

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/g 0.112 0.112 1 10.112
Alpha activity pCi/g 5.17 6.96 2 26.07
Americium-241 pCi/g 0.00809 0.128 0 20.068
Beta activity pCi/g 16 19.8 2 217.9
Cesium-137 pCi/g 0.0219 0.0459 2 20.0339
Cobalt-60 pCi/g 0.0107 0.0177 0 20.0142
Neptunium-237 pCi/g 0.072 0.101 1 20.0865
Plutonium-239/240 pCi/g 0.0131 0.0179 2 20.0155
Potassium-40 pCi/g 2.67 2.83 2 22.75
Technetium-99 pCi/g 2.12 5.76 2 23.94
Thorium-230 pCi/g 0.234 0.329 2 20.281
Uranium pCi/kg 4210 4210 1 14210
Uranium ug/g 7.51 7.51 1 17.51
Uranium-234 pCi/g 1.49 1.59 2 21.54
Uranium-235 pCi/g 0.088 0.088 1 10.088
Uranium-238 pCi/g 2.51 2.6 2 22.56

Table 2.36 Radiological Data for Sediment Location S31

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/g 0.0418 0.0418 1 10.0418
Alpha activity pCi/g 5.02 5.64 2 25.33
Americium-241 pCi/g 0.0137 0.0334 0 20.0236
Beta activity pCi/g 4.67 4.7 2 24.68
Cesium-137 pCi/g -0.0051 0.0324 1 20.0137
Cobalt-60 pCi/g 0.000191 0.0234 0 20.0118
Neptunium-237 pCi/g 0.00338 0.0286 0 20.016
Plutonium-239/240 pCi/g 0.00719 0.0484 2 20.0278
Potassium-40 pCi/g 2.69 3.39 2 23.04
Technetium-99 pCi/g 0.121 0.285 1 20.203
Thorium-230 pCi/g 0.505 0.642 2 20.573
Uranium pCi/kg 1370 1370 1 11370
Uranium ug/g 1 1 0 11
Uranium-234 pCi/g 0.801 0.801 1 10.801
Uranium-238 pCi/g 0.522 0.522 1 10.522
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Table 2.37 Radiological Data for Sediment Location S33

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/g 0.0294 0.0294 1 10.0294
Alpha activity pCi/g 3.22 3.48 2 23.35
Americium-241 pCi/g 0.00256 0.169 0 20.0858
Beta activity pCi/g 3.58 3.75 2 23.66
Cesium-137 pCi/g 0.0286 0.0377 2 20.0331
Cobalt-60 pCi/g -0.00264 0.00443 0 20.000895
Neptunium-237 pCi/g 0.0064 0.0344 0 20.0204
Plutonium-239/240 pCi/g 0.0085 0.0104 0 20.00945
Potassium-40 pCi/g 4.32 7.36 2 25.84
Technetium-99 pCi/g 0.271 0.322 2 20.296
Thorium-230 pCi/g 0.211 0.28 2 20.245
Uranium ug/g 1 1 0 11
Uranium pCi/kg 1060 1060 1 11060
Uranium-234 pCi/g 0.483 0.483 1 10.483
Uranium-238 pCi/g 0.546 0.546 1 10.546

Table 2.38 Radiological Data for Sediment Location S21

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/g 0.00693 0.00693 0 10.00693
Alpha activity pCi/g 3.35 3.72 2 23.54
Americium-241 pCi/g 0.00514 0.0174 0 20.0113
Beta activity pCi/g 2.18 2.44 2 22.31
Cesium-137 pCi/g -0.00672 0.0108 0 20.00204
Cobalt-60 pCi/g 0.0032 0.00561 0 20.0044
Neptunium-237 pCi/g -0.0328 0.00173 0 2-0.0155
Plutonium-239/240 pCi/g -0.000811 0.00288 0 20.00103
Potassium-40 pCi/g 3.95 4 2 23.98
Technetium-99 pCi/g 0.0614 0.186 1 20.124
Thorium-230 pCi/g 0.281 0.404 2 20.343
Uranium pCi/kg 324 324 0 1324
Uranium ug/g 1 1 0 11
Uranium-234 pCi/g 0.143 0.143 1 10.143
Uranium-238 pCi/g 0.174 0.174 1 10.174
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Table 2.39 Radiological Data for Sediment Location S2

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/g 0.188 0.188 1 10.188
Alpha activity pCi/g 6.39 26.4 2 216.4
Americium-241 pCi/g 0.00763 0.0448 0 20.0262
Beta activity pCi/g 8.04 42.1 2 225.1
Cesium-137 pCi/g 0.0227 0.0718 2 20.0472
Cobalt-60 pCi/g 0.00111 0.022 0 20.0116
Neptunium-237 pCi/g -0.00553 0.00333 0 2-0.0011
Plutonium-239/240 pCi/g 0.002 0.00381 0 20.0029
Potassium-40 pCi/g 4.26 4.32 2 24.29
Technetium-99 pCi/g 0.12 0.309 1 20.214
Thorium-230 pCi/g 0.186 0.233 2 20.209
Uranium ug/g 1 1 0 11
Uranium pCi/kg 13200 13200 1 113200
Uranium-234 pCi/g 1.3 1.3 1 11.3
Uranium-238 pCi/g 11.8 11.8 1 111.8

Table 2.40 Radiological Data for Sediment Location S30

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Alpha activity pCi/g 5.22 5.22 1 15.22
Americium-241 pCi/g 0.00102 0.00102 0 10.00102
Beta activity pCi/g 5.11 5.11 1 15.11
Cesium-137 pCi/g -0.0141 -0.0141 0 1-0.0141
Cobalt-60 pCi/g -0.000697 -0.000697 0 1-0.000697
Neptunium-237 pCi/g -0.000798 -0.000798 0 1-0.000798
Plutonium-239/240 pCi/g 0.00678 0.00678 0 10.00678
Potassium-40 pCi/g 4.35 4.35 1 14.35
Technetium-99 pCi/g 0.0698 0.0698 0 10.0698
Thorium-230 pCi/g 0.283 0.283 1 10.283
Uranium ug/g 1 1 0 11
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Table 2.41 Radiological Data for Sediment Location S27

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/g 0.0539 0.0539 1 10.0539
Alpha activity pCi/g 6.62 7.02 2 26.82
Americium-241 pCi/g 0.0194 0.128 1 20.0737
Beta activity pCi/g 6.64 6.65 2 26.64
Cesium-137 pCi/g 0.0323 0.0349 2 20.0336
Cobalt-60 pCi/g 0.00529 0.00555 0 20.00542
Neptunium-237 pCi/g 0.00755 0.0326 0 20.0201
Plutonium-239/240 pCi/g 0.0295 0.0529 2 20.0412
Potassium-40 pCi/g 3.51 5.06 2 24.29
Technetium-99 pCi/g 0.568 0.603 2 20.586
Thorium-230 pCi/g 0.685 0.979 2 20.832
Uranium pCi/kg 2470 2470 1 12470
Uranium ug/g 1 1 0 11
Uranium-234 pCi/g 0.487 0.487 1 10.487
Uranium-238 pCi/g 1.93 1.93 1 11.93

Table 2.42 Radiological Data for Sediment Location S34

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/g 0.046 0.046 1 10.046
Alpha activity pCi/g 7.81 12.2 3 310.6
Americium-241 pCi/g 0.0427 0.254 2 30.146
Beta activity pCi/g 7.85 12.4 3 310.4
Cesium-137 pCi/g 0.0275 0.0574 3 30.0448
Cobalt-60 pCi/g 0.000243 0.00699 0 30.00256
Neptunium-237 pCi/g 0.00495 0.0174 1 30.00996
Plutonium-239/240 pCi/g 0.0597 0.185 3 30.122
Potassium-40 pCi/g 3.63 4.41 3 34.07
Technetium-99 pCi/g 1.36 1.79 3 31.63
Thorium-230 pCi/g 1.5 3.61 3 32.27
Uranium ug/g 1 1 0 21
Uranium pCi/kg 2180 2180 1 12180
Uranium-234 pCi/g 0.515 0.515 1 10.515
Uranium-238 pCi/g 1.62 1.62 1 11.62
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Sediment Radiological Data

Table 2.43 Radiological Data for Sediment Location C746KTB2

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/g 0.00755 0.00755 0 10.00755
Alpha activity pCi/g 2.28 2.3 2 22.29
Americium-241 pCi/g 0.0152 0.0263 0 20.0208
Beta activity pCi/g 1.79 2.12 2 21.96
Cesium-137 pCi/g 0.016 0.0198 1 20.0179
Cobalt-60 pCi/g -0.00581 0.00502 0 2-0.000395
Neptunium-237 pCi/g 0.004 0.0173 0 20.0106
Plutonium-239/240 pCi/g 0.004 0.00404 0 20.00402
Potassium-40 pCi/g 2.9 3.85 2 23.37
Technetium-99 pCi/g 0.109 0.495 1 20.302
Thorium-230 pCi/g 0.164 0.31 2 20.237
Uranium ug/g 1 1 0 11
Uranium pCi/kg 214 214 0 1214
Uranium-234 pCi/g 0.113 0.113 1 10.113
Uranium-238 pCi/g 0.0938 0.0938 1 10.0938

Table 2.44 Radiological Data for Sediment Location C746KUP

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/g 0.0143 0.0143 1 10.0143
Alpha activity pCi/g 1.93 3.29 2 22.61
Americium-241 pCi/g 0.00738 0.0511 0 20.0292
Beta activity pCi/g 1.49 3.3 2 22.39
Cesium-137 pCi/g 0.0149 0.037 1 20.0259
Cobalt-60 pCi/g 0.00191 0.00249 0 20.0022
Neptunium-237 pCi/g -0.00955 0.00467 0 2-0.00244
Plutonium-239/240 pCi/g 0.00204 0.00727 1 20.00465
Potassium-40 pCi/g 4.15 6.01 2 25.08
Technetium-99 pCi/g 0.194 0.209 2 20.202
Thorium-230 pCi/g 0.136 0.245 2 20.19
Uranium ug/g 1 1 0 11
Uranium pCi/kg 552 552 1 1552
Uranium-234 pCi/g 0.243 0.243 1 10.243
Uranium-238 pCi/g 0.296 0.296 1 10.296
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Sediment Radiological Data

Table 2.45 Radiological Data for Sediment Location S32

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/g 0.196 0.196 1 10.196
Alpha activity pCi/g 72.1 100 2 286
Americium-241 pCi/g 0.86 1.46 2 21.16
Beta activity pCi/g 65.8 122 2 293.9
Cesium-137 pCi/g 0.705 1.29 2 20.998
Cobalt-60 pCi/g 0.00417 0.00725 0 20.00571
Neptunium-237 pCi/g 0.906 1.53 2 21.22
Plutonium-239/240 pCi/g 3.59 4.07 2 23.83
Potassium-40 pCi/g 6.7 7.63 2 27.16
Technetium-99 pCi/g 22.5 59 2 240.7
Thorium-230 pCi/g 69.4 70.5 2 269.9
Uranium ug/g 36.2 36.2 1 136.2
Uranium pCi/kg 6680 6680 1 16680
Uranium-234 pCi/g 3.01 7.49 2 25.25
Uranium-235 pCi/g 0.416 0.416 1 10.416
Uranium-238 pCi/g 3.48 12.1 2 27.79

Table 2.46 Radiological Data for Sediment Location S28

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Activity of U-235 pCi/g 0.00388 0.00388 0 10.00388
Alpha activity pCi/g 0.953 2.15 1 21.55
Americium-241 pCi/g 0.00415 0.0296 0 20.0169
Beta activity pCi/g 1.39 2.23 2 21.81
Cesium-137 pCi/g 0.00719 0.0156 0 20.0114
Cobalt-60 pCi/g 0.0086 0.00922 0 20.00891
Neptunium-237 pCi/g 0.00217 0.0105 0 20.00633
Plutonium-239/240 pCi/g 0.00144 0.00218 0 20.00181
Potassium-40 pCi/g 3.54 4.04 2 23.79
Technetium-99 pCi/g 0.0841 0.0857 0 20.0849
Thorium-230 pCi/g 0.152 0.162 2 20.157
Uranium pCi/kg 163 163 0 1163
Uranium ug/g 1 1 0 11
Uranium-234 pCi/g 0.0819 0.0819 1 10.0819
Uranium-238 pCi/g 0.0772 0.0772 1 10.0772
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 Direct Gamma Radiation (TLD) Data 
 Table 2.49 Radiological Exposure Due to Gamma Radiation (mrem) 
 

Location 1st Qtr 2nd Qtr 3rd Qtr 4th Qtr Annualized1 
TLD-1 123 177 181 162 633 
TLD-2 121 212 273 266 858 
TLD-3 32 46 50 44 169 
TLD-4 19 21 23.5 22 84 
TLD-5 18 21 23 23 84 
TLD-6 18 18 21 19 75 
TLD-7 21 24 26 22 91 
TLD-8 16 16 19 15 65 
TLD-9 17 17.5 NS 20 75 

TLD-10 17 19 23 19 77 
TLD-11 18 19 22 19 77 
TLD-12 17 18 20 19 73 
TLD-13 19 21 24 23 86 
TLD-14 17 19 21 20 76 
TLD-15 17 17 19 17 69 
TLD-16 20 21 27 20 87 
TLD-17 16 17 19 17 68 
TLD-18 17 18 21 18 73 
TLD-19 15 18 22 18 72 
TLD-20 19 19 22 20 79 
TLD-25 22 25 28 26 99 
TLD-27 19 20 22 19 79 
TLD-28 17 19 24 21 80 
TLD-29 16 17 NS 18 70 
TLD-30 18 19 24 19 79 
TLD-31 19 22 27 NS 89 
TLD-32 21 23 32 NS 99 
TLD-35 18 20 21 19 77 
TLD-36 14 17 21 17 68 
TLD-37 17 18 21 17 72 
TLD-38 16 18 23 28 84 
TLD-39 16 16 20 15 66 
TLD-40 20 24 25 22 90 
TLD-41 16 17 18 16 66 
TLD-46 16 18 21 18 72 
TLD-47 43 77 97 79 291 
TLD-48 23 31 32 29 113 
TLD-49 17 20 22 18 76 
TLD-50 27 33 30 29 117 
TLD-51 19 25 22 20 85 
TLD-52 28 31 29 25 111 
TLD-53 44 74 111 103 327 
TLD-21 20 22 27 22 90 
TLD-22 20 22 25 22 88 
TLD-23 20 21 26 23 89 
TLD-26 18 19 22 19 77 

1Note:  Annualized results represent a summation of the quarters adjusted to ensure that there is a correlation between the results and 1 year (365 days).  
TLDs may not have been collected on the last day of each quarter so this accounts for varying number of days. 

NS – No Sample Obtained  
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Deer Radiological Data

Table 2.48 Radiological Analysis of Deer Bone Tissue for 2004

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Neptunium-237 pCi/g -0.00638 0.00291 0 6-0.00156
Plutonium-239/240 pCi/g 0 0.00575 0 60.00197
Technetium-99 pCi/g -0.0225 0.256 0 60.0868
Thorium-230 pCi/g 0.0105 0.0388 1 60.0291
Uranium-233/234 pCi/g -0.0163 0.00779 0 6-0.00571
Uranium-235 pCi/g -0.00805 0.00454 0 6-0.00203
Uranium-238 pCi/g 0.00327 0.011 0 60.00547

Table 2.49 Radiological Analysis of Deer Thyroid Tissue for 2004

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Technetium-99 pCi/g 0.344 3.43 0 61.4

Table 2.50 Radiological Analysis of Deer Muscle Tissue for 2004

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Neptunium-237 pCi/g -0.0362 0.00316 0 6-0.0111
Plutonium-239/240 pCi/g -0.00627 0.0033 0 6-0.00103
Technetium-99 pCi/g -0.128 0.0951 0 6-0.0404
Thorium-230 pCi/g 0.0138 0.0757 2 60.0393
Uranium-233/234 pCi/g -0.0264 0.0249 0 6-0.000477
Uranium-235 pCi/g -0.00466 0.00439 0 60.000
Uranium-238 pCi/g -0.00979 0.0106 0 60.000229

Table 2.51 Radiological Analysis of Deer Liver Tissue for 2004

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Reference 
Criteria

Reference 
Value

Neptunium-237 pCi/g -0.0282 -0.00324 0 6-0.0111
Plutonium-239/240 pCi/g -0.00323 0.00678 0 60.000095
Technetium-99 pCi/g -0.142 -0.021 0 6-0.0996
Thorium-230 pCi/g -0.00869 0.0138 0 60.000025
Uranium-233/234 pCi/g -0.0074 0.0402 1 60.0126
Uranium-235 pCi/g 0 0.00915 0 60.00229
Uranium-238 pCi/g -0.00647 0.0111 0 60.0025

2-35



Environmental Monitoring Results, Paducah Annual Site Report for Calendar Year 2004

3.  NON-RADIOLOGICAL EFFLUENT DATA

KPDES Outfall Non-Radiological Data

Table 3.1 Non-Radiological Effluent Data for Outfall 001

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Antimony mg/L ND ND 0 5ND
Arsenic mg/L ND ND 0 5ND
Beryllium mg/L ND ND 0 5ND
Cadmium mg/L ND ND 0 5ND
Chlorine, Total Residual mg/L 0.03 0.06 93 930.0315
Chromium mg/L ND ND 0 5ND
Chronic Toxicity TUC <1 1.01 12 121.77
Conductivity umho/cm 614 1580 93 931160
Copper mg/L ND 0.00789 3 50.0053
Dissolved Oxygen mg/L 4.41 12.7 93 938.46
Flow Rate mgd 1 7.63 93 932.48
Hardness - Total as CaCO3 mg/L 66 318 14 14235
Iron mg/L 0.278 0.511 5 50.348
Lead mg/L ND ND 0 5ND
Mercury mg/L ND ND 0 5ND
Nickel mg/L ND 0.0108 4 50.0065
Oil and Grease mg/L ND ND 0 52ND
PCB-1016 ug/L ND ND 0 14ND
PCB-1221 ug/L ND ND 0 14ND
PCB-1232 ug/L ND ND 0 14ND
PCB-1242 ug/L ND ND 0 14ND
PCB-1248 ug/L ND 0.26 1 140.0074
PCB-1254 ug/L ND ND 0 14ND
PCB-1260 ug/L ND ND 0 14ND
PCB-1268 ug/L ND ND 0 14ND
pH Std Unit 6.74 8.4 93 937.45
Phosphorous mg/L ND 0.55 51 520.21
Polychlorinated biphenyl ug/L ND 0.3 1 140.104
Selenium mg/L ND ND 0 5ND
Silver mg/L ND ND 0 5ND
Temperature deg F 42.8 80.8 93 9363.4
Thallium mg/L ND ND 0 5ND
Trichloroethene ug/L ND ND 0 14ND
Uranium mg/L 0.00333 0.22 5 50.0481
Zinc mg/L ND ND 0 5ND
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KPDES Outfall Non-Radiological Data

Table 3.2 Non-Radiological Effluent Data for Outfall 015

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Acute Toxicity TUA <1 <1 4 4<1
Antimony mg/L ND ND 0 3ND
Arsenic mg/L ND ND 0 3ND
Beryllium mg/L ND ND 0 3ND
Cadmium mg/L ND ND 0 3ND
Chlorine, Total Residual mg/L 0.03 0.03 10 100.03
Chromium mg/L ND ND 0 3ND
Conductivity umho/cm 253 631 16 16418
Copper mg/L ND 0.00672 1 30.0039
Dissolved Oxygen mg/L 7.11 13.1 16 168.99
Flow Rate mgd 0.0151 1.03 16 160.185
Hardness - Total as CaCO3 mg/L 104 220 9 9169
Iron mg/L 0.42 1.14 3 30.89
Lead mg/L ND ND 0 3ND
Mercury mg/L ND ND 0 3ND
Nickel mg/L 0.0066 0.00927 3 30.0077
Oil and Grease mg/L ND ND 0 9ND
PCB-1016 ug/L ND ND 0 9ND
PCB-1221 ug/L ND ND 0 9ND
PCB-1232 ug/L ND ND 0 9ND
PCB-1242 ug/L ND ND 0 9ND
PCB-1248 ug/L ND ND 0 9ND
PCB-1254 ug/L ND ND 0 9ND
PCB-1260 ug/L ND ND 0 9ND
PCB-1268 ug/L ND ND 0 9ND
pH Std Unit 7.37 7.84 16 167.64
Polychlorinated biphenyl ug/L ND ND 0 9ND
Redox mg/L 0.05 0.05 1 10.05
Selenium mg/L ND ND 0 3ND
Silver mg/L ND ND 0 3ND
Temperature deg F 32.7 74.5 16 1656.6
Thallium mg/L ND ND 0 3ND
Uranium mg/L 0.0463 0.209 3 30.149
Zinc mg/L ND 0.0484 1 30.0228
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KPDES Outfall Non-Radiological Data

Table 3.3 Non-Radiological Effluent Data for Outfall 017

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Acute Toxicity TUA <1 8 8 82.67
Antimony mg/L ND ND 0 5ND
Arsenic mg/L ND ND 0 5ND
Beryllium mg/L ND ND 0 5ND
Cadmium mg/L ND ND 0 5ND
Chlorine, Total Residual mg/L 0.03 0.03 17 170.03
Chromium mg/L ND ND 0 5ND
Conductivity umho/cm 83 306 23 23153
Copper mg/L ND 0.00956 3 50.0058
Dissolved Oxygen mg/L 6.53 12.3 23 239.16
Flow Rate mgd 0.062 3.37 23 231.24
Hardness - Total as CaCO3 mg/L 30 121 11 1165.2
Iron mg/L ND 0.42 3 50.251
Lead mg/L ND ND 0 5ND
Mercury mg/L ND ND 0 5ND
Nickel mg/L ND ND 0 5ND
Oil and Grease mg/L ND ND 0 11ND
PCB-1016 ug/L ND ND 0 11ND
PCB-1221 ug/L ND ND 0 11ND
PCB-1232 ug/L ND ND 0 11ND
PCB-1242 ug/L ND ND 0 11ND
PCB-1248 ug/L ND ND 0 11ND
PCB-1254 ug/L ND ND 0 11ND
PCB-1260 ug/L ND ND 0 11ND
PCB-1268 ug/L ND ND 0 11ND
pH Std Unit 7.38 8.24 23 237.67
Polychlorinated biphenyl ug/L ND ND 0 11ND
Selenium mg/L ND ND 0 5ND
Silver mg/L ND ND 0 5ND
Temperature deg F 37.2 80.2 23 2357.4
Thallium mg/L ND ND 0 5ND
Uranium mg/L ND 0.00246 4 50.0016
Zinc mg/L ND 0.461 4 50.12
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KPDES Outfall Non-Radiological Data

Table 3.4 Non-Radiological Effluent Data for Outfall 019

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Acute Toxicity TUA <1 <1 2 2<1
Antimony mg/L ND ND 0 3ND
Arsenic mg/L ND ND 0 3ND
Beryllium mg/L ND ND 0 3ND
Cadmium mg/L ND ND 0 3ND
Chlorine, Total Residual mg/L 0.03 0.04 6 60.03
Chromium mg/L ND ND 0 3ND
Conductivity umho/cm 164 217 6 6201
Copper mg/L ND 0.00705 1 30.004
Dissolved Oxygen mg/L 9.2 16 6 613.8
Flow Rate mgd 0.8 0.8 6 60.8
Hardness - Total as CaCO3 mg/L 73 100 2 286.5
Iron mg/L 0.858 1.74 3 31.17
Lead mg/L ND ND 0 3ND
Mercury mg/L ND ND 0 3ND
Nickel mg/L ND ND 0 3ND
Oil and Grease mg/L ND ND 0 2ND
PCB-1016 ug/L ND ND 0 2ND
PCB-1221 ug/L ND ND 0 2ND
PCB-1232 ug/L ND ND 0 2ND
PCB-1242 ug/L ND ND 0 2ND
PCB-1248 ug/L ND ND 0 2ND
PCB-1254 ug/L ND ND 0 2ND
PCB-1260 ug/L ND ND 0 2ND
PCB-1268 ug/L ND ND 0 2ND
pH Std Unit 7.56 7.8 6 67.74
Polychlorinated biphenyl ug/L ND ND 0 2ND
Selenium mg/L ND ND 0 3ND
Silver mg/L ND ND 0 3ND
Suspended Solids mg/L ND 28 1 219
Temperature deg F 50.4 59.3 6 652.5
Thallium mg/L ND ND 0 3ND
Uranium mg/L ND ND 0 3ND
Zinc mg/L ND 0.0206 1 30.0014
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Surface Water Non-Radiological Data

Table 3.5 Non-Radiological Effluent Data for Landfill Surface Water Location L135

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Upstream of the C-746 S&T Closed Landfills

Chemical Oxygen Demand (COD) mg/L ND 53 2 340.5
Chloride mg/L 7 24.8 3 314.4
Conductivity umho/cm 196 290 3 3240
Dissolved Oxygen mg/L 6.86 12.1 3 38.97
Dissolved Solids mg/L ND 179 2 3133
Flow Rate mgd 0.16 0.54 3 30.32
Iron mg/L 0.735 1.74 3 31.16
pH Std Unit 7.13 7.4 3 37.24
Sodium mg/L 4.17 11.5 3 38.79
Sulfate mg/L 13.9 43 3 323.8
Suspended Solids mg/L ND 180 1 375.3
Temperature deg F 35.7 66.9 3 355.5
Total Organic Carbon (TOC) mg/L 11 20.4 3 316.1
Total Solids mg/L 204 395 3 3272
Uranium mg/L 0.00672 0.0156 3 30.0099

Table 3.6 Non-Radiological Effluent Data for Landfill Surface Water Location L136

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

At the C-746 S&T Closed Landfills

Chemical Oxygen Demand (COD) mg/L ND 43 3 434.1
Chloride mg/L 3.1 7.1 4 44.53
Conductivity umho/cm 268 667 4 4378
Dissolved Oxygen mg/L 5.22 10.1 4 46.99
Dissolved Solids mg/L 181 460 4 4252
Flow Rate mgd 0.03 0.35 4 40.21
Iron mg/L ND 0.249 1 40.137
pH Std Unit 7.29 7.8 4 47.47
Sodium mg/L 2 15 4 46.1
Sulfate mg/L 26 140 4 459.6
Suspended Solids mg/L ND 50 1 421.6
Temperature deg F 46 67 4 461.1
Total Organic Carbon (TOC) mg/L 7.1 17 4 414.2
Total Solids mg/L 175 434 4 4260
Uranium mg/L ND 0.0244 1 40.0064
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Surface Water Non-Radiological Data

Table 3.7 Non-Radiological Effluent Data for Landfill Surface Water Location L137

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Downstream of the C-746 S&T Closed Landfills

Chemical Oxygen Demand (COD) mg/L ND 48 2 335.5
Chloride mg/L 6.2 17.6 3 310.2
Conductivity umho/cm 172 358 3 3252
Dissolved Oxygen mg/L 5.65 12.4 3 38.59
Dissolved Solids mg/L 141 242 3 3205
Flow Rate mgd 0.006 0.608 3 30.238
Iron mg/L 0.456 1.27 3 30.879
pH Std Unit 7.24 7.5 3 37.41
Sodium mg/L 2.85 10.9 3 35.9
Sulfate mg/L 15.4 34 3 324.2
Suspended Solids mg/L ND 50 1 325.7
Temperature deg F 37 67.4 3 355.9
Total Organic Carbon (TOC) mg/L 10 21.8 3 316.9
Total Solids mg/L 132 294 3 3200
Uranium mg/L 0.00554 0.0268 3 30.0128

Table 3.8 Non-Radiological Effluent Data for Landfill Surface Water Location L150

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

At the C-746 U Landfill

Chemical Oxygen Demand (COD) mg/L ND ND 0 3ND
Chloride mg/L 3.7 7.9 3 35.7
Conductivity umho/cm 207 276 3 3252
Dissolved Oxygen mg/L 8.62 12.4 3 310
Dissolved Solids mg/L ND 226 2 3167
Flow Rate mgd 0.03 1.46 3 30.543
Iron mg/L 0.674 1.02 3 30.826
pH Std Unit 7.48 8 3 37.75
Sodium mg/L 2.59 5.54 3 33.88
Sulfate mg/L 27 50 3 335
Suspended Solids mg/L ND 836 2 3413
Temperature deg F 35.8 67.2 3 356
Total Organic Carbon (TOC) mg/L 7.8 9.2 3 38.7
Total Solids mg/L 168 883 3 3518
Uranium mg/L 0.00107 0.00239 3 30.0016
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Surface Water Non-Radiological Data

Table 3.9 Non-Radiological Effluent Data for Landfill Surface Water Location L154

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Upstream of the C-746 U Landfill

Chemical Oxygen Demand (COD) mg/L ND 62 3 446.9
Chloride mg/L 4.3 18.8 4 48.15
Conductivity umho/cm 129 185 4 4168
Dissolved Oxygen mg/L 4.74 13.4 4 47.06
Dissolved Solids mg/L 126 151 4 4138
Flow Rate mgd 0.16 1.37 4 41
Iron mg/L 0.93 1.63 4 41.33
pH Std Unit 6.41 7.3 4 46.75
Sodium mg/L ND 10 3 42.89
Sulfate mg/L 5.1 17.4 4 49.43
Suspended Solids mg/L ND 50 2 424.5
Temperature deg F 37.4 65.6 4 457.2
Total Organic Carbon (TOC) mg/L 12 30.8 4 422.8
Total Solids mg/L 112 179 4 4148
Uranium mg/L ND 0.00664 2 40.0021

Table 3.10 Non-Radiological Effluent Data for Landfill Surface Water Location L155

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Downstream of the C-746 U Landfill

Chemical Oxygen Demand (COD) mg/L ND ND 0 3ND
Chloride mg/L 11.5 26.6 3 318.7
Conductivity umho/cm 124 348 3 3268
Dissolved Oxygen mg/L 6.62 12.6 3 38.64
Dissolved Solids mg/L 85 200 3 3132
Flow Rate mgd 0.15 9.66 3 33.76
Iron mg/L 0.363 1.51 3 30.894
pH Std Unit 7 7.34 3 37.17
Sodium mg/L ND 37.8 2 323.5
Sulfate mg/L 14.8 63 3 342.9
Suspended Solids mg/L ND 50 1 326.8
Temperature deg F 37.2 66.3 3 356.1
Total Organic Carbon (TOC) mg/L 3.6 8.4 3 35.6
Total Solids mg/L 174 206 3 3195
Uranium mg/L 0.00447 0.00555 3 30.0049
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4.  NON-RADIOLOGICAL ENVIRONMENTAL SURVEILLANCE DATA

Surface Water Non-Radiological Data

Table 4.1 Non-Radiological Monitoring Data for Surface Water Location L1

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Alkalinity mg/L 16 70 4 439.2
Aluminum mg/L ND 1.36 2 40.493
Ammonia mg/L ND ND 0 4ND
Antimony mg/L ND ND 0 4ND
Arsenic mg/L ND ND 0 4ND
Barium mg/L 0.0381 0.0515 4 40.0445
Beryllium mg/L ND ND 0 4ND
Cadmium mg/L ND ND 0 4ND
Calcium mg/L 13.7 17.5 4 414.9
Chloride mg/L 6.4 15.7 4 412
Chromium mg/L ND ND 0 4ND
Cobalt mg/L ND ND 0 4ND
Conductivity umho/cm 160 271 4 4222
Copper mg/L ND 0.00925 1 40.00424
Cyanide mg/L ND ND 0 4ND
Dissolved Oxygen mg/L 6.3 13.3 4 49.18
Flow Rate mgd 0.25 1.42 4 40.625
Hardness - Total as CaCO3 mg/L 50 57 4 453.2
Iron mg/L ND 0.981 3 40.454
Lead mg/L ND ND 0 4ND
Magnesium mg/L 0.288 3.89 4 42.59
Manganese mg/L 0.0652 0.266 4 40.132
Mercury mg/L ND ND 0 4ND
Nickel mg/L ND ND 0 4ND
Nitrate/Nitrite as Nitrogen mg/L 0.51 0.71 4 40.627
PCB-1016 ug/L ND ND 0 4ND
PCB-1221 ug/L ND ND 0 4ND
PCB-1232 ug/L ND ND 0 4ND
PCB-1242 ug/L ND ND 0 4ND
PCB-1248 ug/L ND ND 0 4ND
PCB-1254 ug/L ND ND 0 4ND
PCB-1260 ug/L ND ND 0 4ND
PCB-1268 ug/L ND ND 0 4ND
pH Std Unit 7.45 7.54 4 47.49
Phosphorous mg/L ND 0.26 3 40.0987
Polychlorinated biphenyl ug/L ND ND 0 4ND
Potassium mg/L 1.69 4.66 4 42.91
Selenium mg/L ND ND 0 4ND
Silver mg/L ND ND 0 4ND
Sodium mg/L 7.49 34.9 4 421.2
Suspended Solids mg/L ND ND 0 4ND
Temperature deg F 38 75.8 4 457.5
Thallium mg/L ND ND 0 4ND
Trichloroethene ug/L ND 2.6 2 41.4
Uranium mg/L ND ND 0 8ND
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Surface Water Non-Radiological Data

Table 4.1 Non-Radiological Monitoring Data for Surface Water Location L1

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Vanadium mg/L ND ND 0 4ND
Zinc mg/L ND ND 0 4ND
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Surface Water Non-Radiological Data

Table 4.2 Non-Radiological Monitoring Data for Surface Water Location L5

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Alkalinity mg/L 19 55 4 433.7
Aluminum mg/L ND 0.5 2 40.272
Ammonia mg/L ND 0.23 1 40.133
Antimony mg/L ND ND 0 4ND
Arsenic mg/L ND ND 0 4ND
Barium mg/L 0.0286 0.0388 4 40.0331
Beryllium mg/L ND ND 0 4ND
Cadmium mg/L ND ND 0 4ND
Calcium mg/L 35.7 45.3 4 439.3
Chloride mg/L 32 61.4 4 448.7
Chromium mg/L ND ND 0 4ND
Cobalt mg/L ND 0.00173 1 40.000807
Conductivity umho/cm 464 740 4 4591
Copper mg/L ND 0.015 3 40.00965
Cyanide mg/L ND ND 0 4ND
Dissolved Oxygen mg/L 6.05 13.4 4 48.82
Flow Rate mgd 2.73 8.73 4 45.7
Hardness - Total as CaCO3 mg/L 130 181 4 4146
Iron mg/L ND 0.639 2 40.327
Lead mg/L ND ND 0 4ND
Magnesium mg/L 9.06 16.1 4 412.5
Manganese mg/L 0.043 0.0632 4 40.0534
Mercury mg/L ND ND 0 4ND
Nickel mg/L ND 0.0102 3 40.00724
Nitrate/Nitrite as Nitrogen mg/L 0.76 2.4 4 41.29
PCB-1016 ug/L ND ND 0 4ND
PCB-1221 ug/L ND ND 0 4ND
PCB-1232 ug/L ND ND 0 4ND
PCB-1242 ug/L ND ND 0 4ND
PCB-1248 ug/L ND ND 0 4ND
PCB-1254 ug/L ND ND 0 4ND
PCB-1260 ug/L ND ND 0 4ND
PCB-1268 ug/L ND ND 0 4ND
pH Std Unit 6.99 8.54 4 47.55
Phosphorous mg/L 0.07 0.23 4 40.145
Polychlorinated biphenyl ug/L ND ND 0 4ND
Potassium mg/L 6.82 9.49 4 47.94
Selenium mg/L ND ND 0 4ND
Silver mg/L ND ND 0 4ND
Sodium mg/L 34.2 81.5 4 454.7
Suspended Solids mg/L ND ND 0 4ND
Temperature deg F 46.4 79.2 4 465
Thallium mg/L ND ND 0 4ND
Trichloroethene ug/L ND ND 0 4ND
Uranium mg/L ND 0.109 5 80.0407
Vanadium mg/L ND ND 0 4ND
Zinc mg/L ND 0.0265 1 40.0141
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Surface Water Non-Radiological Data

Table 4.3 Non-Radiological Monitoring Data for Surface Water Location L6

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Alkalinity mg/L 23 80 4 442.2
Aluminum mg/L ND 0.479 2 40.261
Ammonia mg/L ND ND 0 4ND
Antimony mg/L ND ND 0 4ND
Arsenic mg/L ND ND 0 4ND
Barium mg/L 0.0297 0.0419 4 40.0371
Beryllium mg/L ND ND 0 4ND
Cadmium mg/L ND ND 0 4ND
Calcium mg/L 35.7 46.1 4 439.3
Chloride mg/L 33 60.1 4 448.4
Chromium mg/L ND ND 0 4ND
Cobalt mg/L ND ND 0 4ND
Conductivity umho/cm 465 712 4 4594
Copper mg/L ND 0.0108 2 40.00551
Cyanide mg/L ND ND 0 4ND
Dissolved Oxygen mg/L 6.66 15.3 4 49.54
Flow Rate mgd 5.53 14.9 4 48.05
Hardness - Total as CaCO3 mg/L 132 150 4 4141
Iron mg/L ND 0.554 2 40.287
Lead mg/L ND ND 0 4ND
Magnesium mg/L 9.33 16.1 4 413
Manganese mg/L 0.0556 0.0963 4 40.0802
Mercury mg/L ND ND 0 4ND
Nickel mg/L ND 0.00775 1 40.00381
Nitrate/Nitrite as Nitrogen mg/L 0.64 2.6 4 41.38
PCB-1016 ug/L ND ND 0 4ND
PCB-1221 ug/L ND ND 0 4ND
PCB-1232 ug/L ND ND 0 4ND
PCB-1242 ug/L ND ND 0 4ND
PCB-1248 ug/L ND ND 0 4ND
PCB-1254 ug/L ND ND 0 4ND
PCB-1260 ug/L ND ND 0 4ND
PCB-1268 ug/L ND ND 0 4ND
pH Std Unit 7.13 8.34 4 47.51
Phosphorous mg/L 0.08 0.19 4 40.13
Polychlorinated biphenyl ug/L ND ND 0 4ND
Potassium mg/L 7.1 9.38 4 48.04
Selenium mg/L ND ND 0 4ND
Silver mg/L ND ND 0 4ND
Sodium mg/L 35.8 79.5 4 454.6
Suspended Solids mg/L ND ND 0 4ND
Temperature deg F 45.7 77 4 463.9
Thallium mg/L ND ND 0 4ND
Trichloroethene ug/L ND ND 0 4ND
Uranium mg/L ND 0.0731 4 80.0283
Vanadium mg/L ND ND 0 4ND
Zinc mg/L ND 0.0214 1 40.0128
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Surface Water Non-Radiological Data

Table 4.4 Non-Radiological Monitoring Data for Surface Water Location C616

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Alkalinity mg/L 15 35 4 424.5
Aluminum mg/L ND 1.32 1 40.405
Ammonia mg/L ND 0.6 2 40.263
Antimony mg/L ND ND 0 4ND
Arsenic mg/L ND ND 0 4ND
Barium mg/L 0.0195 0.034 4 40.0257
Beryllium mg/L ND ND 0 4ND
Cadmium mg/L ND ND 0 4ND
Calcium mg/L 72.3 108 4 488.2
Chloride mg/L 119 168 4 4141
Chromium mg/L ND ND 0 4ND
Cobalt mg/L 0.00139 0.0187 4 40.0061
Conductivity umho/cm 179 1540 4 41080
Copper mg/L 0.00903 0.016 4 40.0123
Cyanide mg/L ND ND 0 4ND
Dissolved Oxygen mg/L 7.69 9.88 4 48.56
Flow Rate mgd 0.86 2.8 4 41.81
Hardness - Total as CaCO3 mg/L 278 369 4 4321
Iron mg/L ND 3.66 2 41.03
Lead mg/L ND 0.0061 1 40.0034
Magnesium mg/L 28.3 40.8 4 433.6
Manganese mg/L 0.0703 0.25 4 40.125
Mercury mg/L ND ND 0 4ND
Nickel mg/L 0.00791 0.0347 4 40.0152
Nitrate/Nitrite as Nitrogen mg/L 0.74 5.3 4 42.81
PCB-1016 ug/L ND ND 0 4ND
PCB-1221 ug/L ND ND 0 4ND
PCB-1232 ug/L ND ND 0 4ND
PCB-1242 ug/L ND ND 0 4ND
PCB-1248 ug/L ND ND 0 4ND
PCB-1254 ug/L ND ND 0 4ND
PCB-1260 ug/L ND ND 0 4ND
PCB-1268 ug/L ND ND 0 4ND
pH Std Unit 6.58 7.69 4 47.35
Phosphorous mg/L 0.18 0.5 4 40.292
Polychlorinated biphenyl ug/L ND ND 0 4ND
Potassium mg/L 19.3 27.6 4 423.6
Selenium mg/L ND ND 0 4ND
Silver mg/L ND ND 0 4ND
Sodium mg/L 117 190 4 4160
Suspended Solids mg/L ND ND 0 4ND
Temperature deg F 51.2 78.5 4 468.5
Thallium mg/L ND ND 0 4ND
Trichloroethene ug/L ND ND 0 4ND
Uranium mg/L ND 0.005 2 80.00206
Vanadium mg/L ND ND 0 4ND
Zinc mg/L ND 0.0564 1 40.0216
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Table 4.5 Non-Radiological Monitoring Data for Surface Water Location C612

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Alkalinity mg/L 30 62 4 441.7
Aluminum mg/L ND ND 0 4ND
Ammonia mg/L ND ND 0 4ND
Antimony mg/L ND ND 0 4ND
Arsenic mg/L ND ND 0 4ND
Barium mg/L 0.118 0.142 4 40.125
Beryllium mg/L ND ND 0 4ND
Cadmium mg/L ND ND 0 4ND
Calcium mg/L 22.1 25.9 4 423.6
Chloride mg/L 36.8 40.4 4 438.7
Chromium mg/L ND ND 0 4ND
Cobalt mg/L ND ND 0 4ND
Conductivity umho/cm 338 361 4 4348
Copper mg/L ND ND 0 4ND
Cyanide mg/L ND ND 0 4ND
Dissolved Oxygen mg/L 3.14 9.55 4 46.49
Hardness - Total as CaCO3 mg/L 96 114 4 4102
Iron mg/L ND ND 0 4ND
Lead mg/L ND ND 0 4ND
Magnesium mg/L 9.21 10.5 4 49.68
Manganese mg/L ND 0.137 1 40.0361
Mercury mg/L ND ND 0 4ND
Nickel mg/L ND 0.00736 1 40.00371
Nitrate/Nitrite as Nitrogen mg/L 1.71 3.1 4 42.3
PCB-1016 ug/L ND ND 0 4ND
PCB-1221 ug/L ND ND 0 4ND
PCB-1232 ug/L ND ND 0 4ND
PCB-1242 ug/L ND ND 0 4ND
PCB-1248 ug/L ND ND 0 4ND
PCB-1254 ug/L ND ND 0 4ND
PCB-1260 ug/L ND ND 0 4ND
PCB-1268 ug/L ND ND 0 4ND
pH Std Unit 7.49 8.15 4 47.92
Phosphorous mg/L ND 0.06 2 40.04
Polychlorinated biphenyl ug/L ND ND 0 4ND
Potassium mg/L 1.1 1.19 4 41.16
Selenium mg/L ND ND 0 4ND
Silver mg/L ND ND 0 4ND
Sodium mg/L 27.1 34.6 4 430.5
Suspended Solids mg/L ND ND 0 4ND
Temperature deg F 58.6 64.3 4 460.9
Thallium mg/L ND ND 0 4ND
Trichloroethene ug/L 1 2 4 41.6
Uranium mg/L ND ND 0 8ND
Vanadium mg/L ND ND 0 4ND
Zinc mg/L ND ND 0 4ND
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Table 4.6 Non-Radiological Monitoring Data for Surface Water Location K006

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Alkalinity mg/L 24 40 5 531.2
Aluminum mg/L ND 1.13 4 50.43
Ammonia mg/L ND ND 0 5ND
Antimony mg/L ND ND 0 5ND
Arsenic mg/L ND ND 0 5ND
Barium mg/L 0.0125 0.0275 5 50.0201
Beryllium mg/L ND ND 0 5ND
Cadmium mg/L ND ND 0 5ND
Calcium mg/L 15 27.6 5 520.2
Chloride mg/L 6.5 13.6 5 510.9
Chromium mg/L ND ND 0 5ND
Cobalt mg/L ND ND 0 5ND
Conductivity umho/cm 182 262 5 5233
Copper mg/L ND ND 0 5ND
Cyanide mg/L ND ND 0 5ND
Dissolved Oxygen mg/L 7.53 11.9 5 59.08
Flow Rate mgd 1 2.4 5 51.78
Hardness - Total as CaCO3 mg/L 60 110 5 581.8
Iron mg/L 0.425 1.08 5 50.804
Lead mg/L ND ND 0 5ND
Magnesium mg/L 4.33 8.02 5 55.93
Manganese mg/L 0.0231 0.0561 5 50.0417
Mercury mg/L ND ND 0 5ND
Nickel mg/L ND ND 0 5ND
Nitrate/Nitrite as Nitrogen mg/L ND 1.3 3 50.45
PCB-1016 ug/L ND ND 0 5ND
PCB-1221 ug/L ND ND 0 5ND
PCB-1232 ug/L ND ND 0 5ND
PCB-1242 ug/L ND ND 0 5ND
PCB-1248 ug/L ND ND 0 5ND
PCB-1254 ug/L ND ND 0 5ND
PCB-1260 ug/L ND ND 0 5ND
PCB-1268 ug/L ND ND 0 5ND
pH Std Unit 6.59 7.77 5 57.08
Phosphorous mg/L 0.06 0.09 5 50.076
Polychlorinated biphenyl ug/L ND ND 0 5ND
Potassium mg/L 0.221 2.47 5 51.77
Selenium mg/L ND ND 0 5ND
Silver mg/L ND ND 0 5ND
Sodium mg/L 8.12 26.4 5 517.9
Suspended Solids mg/L ND 26 2 515.5
Temperature deg F 39.5 76.9 5 566
Thallium mg/L ND ND 0 5ND
Trichloroethene ug/L ND ND 0 5ND
Uranium mg/L ND ND 0 10ND
Vanadium mg/L ND ND 0 5ND
Zinc mg/L ND 0.0208 1 50.0122
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Table 4.7 Non-Radiological Monitoring Data for Surface Water Location L291

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Alkalinity mg/L 17 50 5 532.8
Aluminum mg/L ND 1.7 3 50.812
Ammonia mg/L ND ND 0 5ND
Antimony mg/L ND ND 0 5ND
Arsenic mg/L ND ND 0 5ND
Barium mg/L 0.0387 0.0501 5 50.0462
Beryllium mg/L ND ND 0 5ND
Cadmium mg/L ND ND 0 5ND
Calcium mg/L 15.6 21.8 5 518.6
Chloride mg/L 5.6 16.1 5 510.2
Chromium mg/L ND ND 0 5ND
Cobalt mg/L ND ND 0 5ND
Conductivity umho/cm 187 275 5 5244
Copper mg/L ND 0.00889 3 50.00553
Cyanide mg/L ND ND 0 5ND
Dissolved Oxygen mg/L 2.57 12 5 56.91
Flow Rate mgd 0.13 3.75 5 51.66
Hardness - Total as CaCO3 mg/L 50 66 5 558.4
Iron mg/L ND 1.13 4 50.62
Lead mg/L ND ND 0 5ND
Magnesium mg/L 3.27 4.5 5 53.59
Manganese mg/L 0.0427 0.163 5 50.0835
Mercury mg/L ND ND 0 5ND
Nickel mg/L ND ND 0 5ND
Nitrate/Nitrite as Nitrogen mg/L 0.2 2.23 5 50.858
PCB-1016 ug/L ND ND 0 5ND
PCB-1221 ug/L ND ND 0 5ND
PCB-1232 ug/L ND ND 0 5ND
PCB-1242 ug/L ND ND 0 5ND
PCB-1248 ug/L ND ND 0 5ND
PCB-1254 ug/L ND ND 0 5ND
PCB-1260 ug/L ND ND 0 5ND
PCB-1268 ug/L ND ND 0 5ND
pH Std Unit 7.19 8.15 5 57.48
Phosphorous mg/L ND 0.24 4 50.125
Polychlorinated biphenyl ug/L ND ND 0 5ND
Potassium mg/L 2.53 4.47 5 53.45
Selenium mg/L ND ND 0 5ND
Silver mg/L ND ND 0 5ND
Sodium mg/L 6.64 31.2 5 517.2
Suspended Solids mg/L ND ND 0 5ND
Temperature deg F 33.5 74.1 5 555.9
Thallium mg/L ND ND 0 5ND
Trichloroethene ug/L ND ND 0 5ND
Uranium mg/L ND ND 0 10ND
Vanadium mg/L ND ND 0 5ND
Zinc mg/L ND ND 0 5ND
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Table 4.8 Non-Radiological Monitoring Data for Surface Water Location K002

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Alkalinity mg/L 0.46 27 4 419.9
Aluminum mg/L 0.334 2.51 4 41.38
Ammonia mg/L ND 0.31 2 40.187
Antimony mg/L ND ND 0 4ND
Arsenic mg/L ND ND 0 4ND
Barium mg/L 0.019 0.36 4 40.111
Beryllium mg/L ND ND 0 4ND
Cadmium mg/L ND ND 0 4ND
Calcium mg/L 20.2 25.6 4 423.1
Chloride mg/L 7.1 30.6 4 418.9
Chromium mg/L ND ND 0 4ND
Cobalt mg/L ND ND 0 4ND
Conductivity umho/cm 140 261 4 4206
Copper mg/L 0.00899 0.0179 4 40.0128
Cyanide mg/L ND ND 0 4ND
Dissolved Oxygen mg/L 6.84 13.9 4 410.6
Flow Rate mgd 0.556 2.17 4 41.02
Hardness - Total as CaCO3 mg/L 56 82 4 470
Iron mg/L 0.263 0.949 4 40.608
Lead mg/L ND ND 0 4ND
Magnesium mg/L 2.1 3.7 4 43.01
Manganese mg/L 0.0107 0.0244 4 40.02
Mercury mg/L ND ND 0 4ND
Nickel mg/L ND 0.0747 1 40.0205
Nitrate/Nitrite as Nitrogen mg/L ND 0.75 2 40.45
PCB-1016 ug/L ND ND 0 4ND
PCB-1221 ug/L ND ND 0 4ND
PCB-1232 ug/L ND ND 0 4ND
PCB-1242 ug/L ND ND 0 4ND
PCB-1248 ug/L ND ND 0 4ND
PCB-1254 ug/L ND ND 0 4ND
PCB-1260 ug/L ND ND 0 4ND
PCB-1268 ug/L ND ND 0 4ND
pH Std Unit 7.5 8.2 4 47.74
Phosphorous mg/L 0.18 0.24 4 40.22
Polychlorinated biphenyl ug/L ND ND 0 4ND
Potassium mg/L 1.44 2.47 4 41.99
Selenium mg/L ND ND 0 4ND
Silver mg/L ND 0.00143 2 40.000928
Sodium mg/L 7.35 18.9 4 413.2
Suspended Solids mg/L ND 43 1 417
Temperature deg F 56.2 81.8 4 465.7
Thallium mg/L ND ND 0 4ND
Trichloroethene ug/L ND ND 0 4ND
Uranium mg/L ND 0.005 4 80.00263
Vanadium mg/L ND ND 0 4ND
Zinc mg/L ND 0.0406 2 40.0222
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Table 4.9 Non-Radiological Monitoring Data for Surface Water Location L10

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Alkalinity mg/L 17 38 4 425.7
Aluminum mg/L 0.446 2.65 4 41.06
Ammonia mg/L ND ND 0 4ND
Antimony mg/L ND ND 0 4ND
Arsenic mg/L ND ND 0 4ND
Barium mg/L 0.0449 0.0625 4 40.0511
Beryllium mg/L ND ND 0 4ND
Cadmium mg/L ND ND 0 4ND
Calcium mg/L 19.7 25.5 4 421.9
Chloride mg/L 13 29.6 4 421.4
Chromium mg/L ND ND 0 4ND
Cobalt mg/L ND ND 0 4ND
Conductivity umho/cm 258 365 4 4317
Copper mg/L ND 0.0102 2 40.00555
Cyanide mg/L ND ND 0 4ND
Dissolved Oxygen mg/L 5.47 10.9 4 47.56
Flow Rate mgd 0.32 1.51 4 40.682
Hardness - Total as CaCO3 mg/L 69 89 4 478.5
Iron mg/L 0.33 1.64 4 40.737
Lead mg/L ND ND 0 4ND
Magnesium mg/L 4.17 6.86 4 45.9
Manganese mg/L 0.0333 0.112 4 40.0691
Mercury mg/L ND ND 0 4ND
Nickel mg/L ND ND 0 4ND
Nitrate/Nitrite as Nitrogen mg/L 0.52 0.91 4 40.743
PCB-1016 ug/L ND ND 0 4ND
PCB-1221 ug/L ND ND 0 4ND
PCB-1232 ug/L ND ND 0 4ND
PCB-1242 ug/L ND ND 0 4ND
PCB-1248 ug/L ND ND 0 4ND
PCB-1254 ug/L ND ND 0 4ND
PCB-1260 ug/L ND ND 0 4ND
PCB-1268 ug/L ND ND 0 4ND
pH Std Unit 7.2 8.23 4 47.52
Phosphorous mg/L 0.13 0.23 4 40.175
Polychlorinated biphenyl ug/L ND ND 0 4ND
Potassium mg/L 2.23 3.05 4 42.56
Selenium mg/L ND ND 0 4ND
Silver mg/L ND ND 0 4ND
Sodium mg/L 17.8 42.8 4 428.8
Suspended Solids mg/L ND 28 1 414.6
Temperature deg F 41.5 74.9 4 460.6
Thallium mg/L ND ND 0 4ND
Trichloroethene ug/L ND ND 0 4ND
Uranium mg/L ND 0.013 6 80.0077
Vanadium mg/L ND ND 0 4ND
Zinc mg/L ND 0.0231 1 40.0133
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Table 4.10 Non-Radiological Monitoring Data for Surface Water Location L194

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Alkalinity mg/L 30 37 4 433.5
Aluminum mg/L 0.236 1.18 4 40.579
Ammonia mg/L ND ND 0 4ND
Antimony mg/L ND ND 0 4ND
Arsenic mg/L ND ND 0 4ND
Barium mg/L 0.0273 0.0446 4 40.0352
Beryllium mg/L ND ND 0 4ND
Cadmium mg/L ND ND 0 4ND
Calcium mg/L 19.9 22.5 4 421
Chloride mg/L 15.7 25.4 4 420.2
Chromium mg/L ND ND 0 4ND
Cobalt mg/L ND ND 0 4ND
Conductivity umho/cm 280 352 4 4323
Copper mg/L ND 0.00596 1 40.00341
Cyanide mg/L ND ND 0 4ND
Dissolved Oxygen mg/L 4.4 9.37 4 47.09
Flow Rate mgd 0.68 2.28 4 41.38
Hardness - Total as CaCO3 mg/L 75 85 4 480.2
Iron mg/L 0.356 0.836 4 40.541
Lead mg/L ND ND 0 4ND
Magnesium mg/L 4.97 6.99 4 45.89
Manganese mg/L 0.0241 0.0617 4 40.0454
Mercury mg/L ND ND 0 4ND
Nickel mg/L ND ND 0 4ND
Nitrate/Nitrite as Nitrogen mg/L 0.53 0.94 4 40.73
PCB-1016 ug/L ND ND 0 4ND
PCB-1221 ug/L ND ND 0 4ND
PCB-1232 ug/L ND ND 0 4ND
PCB-1242 ug/L ND ND 0 4ND
PCB-1248 ug/L ND ND 0 4ND
PCB-1254 ug/L ND ND 0 4ND
PCB-1260 ug/L ND ND 0 4ND
PCB-1268 ug/L ND ND 0 4ND
pH Std Unit 7.02 7.62 4 47.33
Phosphorous mg/L 0.18 0.24 4 40.212
Polychlorinated biphenyl ug/L ND ND 0 4ND
Potassium mg/L 2.21 3.22 4 42.73
Selenium mg/L ND ND 0 4ND
Silver mg/L ND ND 0 4ND
Sodium mg/L 23.6 41.5 4 428.9
Suspended Solids mg/L ND 20 1 410
Temperature deg F 49.9 80.1 4 467.4
Thallium mg/L ND ND 0 4ND
Trichloroethene ug/L ND ND 0 4ND
Uranium mg/L ND 0.017 6 80.00891
Vanadium mg/L ND ND 0 4ND
Zinc mg/L ND 0.0224 1 40.0131
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Table 4.11 Non-Radiological Monitoring Data for Surface Water Location L55

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Alkalinity mg/L 18 18 1 118
Aluminum mg/L 0.85 0.85 1 10.85
Ammonia mg/L ND ND 0 1ND
Antimony mg/L ND ND 0 1ND
Arsenic mg/L ND ND 0 1ND
Barium mg/L 0.121 0.121 1 10.121
Beryllium mg/L ND ND 0 1ND
Cadmium mg/L ND ND 0 1ND
Calcium mg/L 26.9 26.9 1 126.9
Chloride mg/L 42.4 42.4 1 142.4
Chromium mg/L ND ND 0 1ND
Cobalt mg/L ND ND 0 1ND
Conductivity umho/cm 472 472 1 1472
Copper mg/L 0.00652 0.00652 1 10.00652
Cyanide mg/L ND ND 0 1ND
Dissolved Oxygen mg/L 13.3 13.3 1 113.3
Flow Rate mgd 0.08 0.08 1 10.08
Hardness - Total as CaCO3 mg/L 102 102 1 1102
Iron mg/L 0.807 0.807 1 10.807
Lead mg/L ND ND 0 1ND
Magnesium mg/L 8.43 8.43 1 18.43
Manganese mg/L 0.231 0.231 1 10.231
Mercury mg/L ND ND 0 1ND
Nickel mg/L ND ND 0 1ND
Nitrate/Nitrite as Nitrogen mg/L 0.18 0.18 1 10.18
PCB-1016 ug/L ND ND 0 1ND
PCB-1221 ug/L ND ND 0 1ND
PCB-1232 ug/L ND ND 0 1ND
PCB-1242 ug/L ND ND 0 1ND
PCB-1248 ug/L ND ND 0 1ND
PCB-1254 ug/L ND ND 0 1ND
PCB-1260 ug/L ND ND 0 1ND
PCB-1268 ug/L ND ND 0 1ND
pH Std Unit 8.35 8.35 1 18.35
Phosphorous mg/L 0.05 0.05 1 10.05
Polychlorinated biphenyl ug/L ND ND 0 1ND
Potassium mg/L 1.35 1.35 1 11.35
Selenium mg/L ND ND 0 1ND
Silver mg/L ND ND 0 1ND
Sodium mg/L 46 46 1 146
Suspended Solids mg/L ND ND 0 1ND
Temperature deg F 36.9 36.9 1 136.9
Thallium mg/L ND ND 0 1ND
Trichloroethene ug/L ND ND 0 1ND
Uranium mg/L 0.0105 0.0133 2 20.0119
Vanadium mg/L ND ND 0 1ND
Zinc mg/L ND ND 0 1ND
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Table 4.12 Non-Radiological Monitoring Data for Surface Water Location L56

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Alkalinity mg/L 16 35 4 429
Aluminum mg/L 0.558 4.03 4 41.65
Ammonia mg/L ND ND 0 4ND
Antimony mg/L ND ND 0 4ND
Arsenic mg/L ND ND 0 4ND
Barium mg/L 0.0503 0.126 4 40.0961
Beryllium mg/L ND ND 0 4ND
Cadmium mg/L ND ND 0 4ND
Calcium mg/L 18 61.3 4 431.6
Chloride mg/L ND 47.2 3 422.4
Chromium mg/L ND ND 0 4ND
Cobalt mg/L ND ND 0 4ND
Conductivity umho/cm 69 486 4 4346
Copper mg/L ND 0.00748 1 40.00382
Cyanide mg/L ND ND 0 4ND
Dissolved Oxygen mg/L 6.59 12.1 4 49.09
Flow Rate mgd 0.02 10.3 4 42.7
Hardness - Total as CaCO3 mg/L 65 194 4 4112
Iron mg/L 0.474 2.48 4 41.34
Lead mg/L ND ND 0 4ND
Magnesium mg/L 2.56 11.4 4 46.96
Manganese mg/L 0.0357 0.24 4 40.138
Mercury mg/L ND ND 0 4ND
Nickel mg/L ND 0.00559 1 40.00327
Nitrate/Nitrite as Nitrogen mg/L 0.1 2.7 4 41.03
PCB-1016 ug/L ND ND 0 4ND
PCB-1221 ug/L ND ND 0 4ND
PCB-1232 ug/L ND ND 0 4ND
PCB-1242 ug/L ND ND 0 4ND
PCB-1248 ug/L ND ND 0 4ND
PCB-1254 ug/L ND ND 0 4ND
PCB-1260 ug/L ND ND 0 4ND
PCB-1268 ug/L ND ND 0 4ND
pH Std Unit 6.84 7.92 4 47.21
Phosphorous mg/L ND 0.23 3 40.0912
Polychlorinated biphenyl ug/L ND ND 0 4ND
Potassium mg/L 1.04 2.51 4 41.89
Selenium mg/L ND ND 0 4ND
Silver mg/L ND ND 0 4ND
Sodium mg/L 2.52 63.9 4 427.6
Suspended Solids mg/L ND 42 2 421
Temperature deg F 41.5 71.6 4 457.7
Thallium mg/L ND ND 0 4ND
Trichloroethene ug/L ND ND 0 4ND
Uranium mg/L ND 0.005 2 80.0017
Vanadium mg/L ND ND 0 4ND
Zinc mg/L ND 0.0224 1 40.0131
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Surface Water Non-Radiological Data

Table 4.13 Non-Radiological Monitoring Data for Surface Water Location L11

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Alkalinity mg/L 16 50 5 526.4
Aluminum mg/L 0.496 3.27 5 51.22
Ammonia mg/L ND ND 0 5ND
Antimony mg/L ND ND 0 5ND
Arsenic mg/L ND ND 0 5ND
Barium mg/L 0.0467 0.06 5 50.054
Beryllium mg/L ND ND 0 5ND
Cadmium mg/L ND ND 0 5ND
Calcium mg/L 16.2 21.6 5 519.4
Chloride mg/L 7.9 28.6 5 521
Chromium mg/L ND ND 0 5ND
Cobalt mg/L ND ND 0 5ND
Conductivity umho/cm 188 353 5 5296
Copper mg/L ND 0.0105 2 50.00486
Cyanide mg/L ND ND 0 5ND
Dissolved Oxygen mg/L 4.54 18.6 5 511.8
Flow Rate mgd 0.74 14.8 5 54.04
Hardness - Total as CaCO3 mg/L 59 79 5 572.8
Iron mg/L 0.56 2.14 5 51.03
Lead mg/L ND ND 0 5ND
Magnesium mg/L 3.23 6.81 5 55.72
Manganese mg/L 0.0334 0.168 5 50.11
Mercury mg/L ND ND 0 5ND
Nickel mg/L ND ND 0 5ND
Nitrate/Nitrite as Nitrogen mg/L 0.22 0.6 5 50.386
PCB-1016 ug/L ND ND 0 5ND
PCB-1221 ug/L ND ND 0 5ND
PCB-1232 ug/L ND ND 0 5ND
PCB-1242 ug/L ND ND 0 5ND
PCB-1248 ug/L ND ND 0 5ND
PCB-1254 ug/L ND ND 0 5ND
PCB-1260 ug/L ND ND 0 5ND
PCB-1268 ug/L ND ND 0 5ND
pH Std Unit 7.21 7.4 5 57.3
Phosphorous mg/L 0.08 0.23 5 50.126
Polychlorinated biphenyl ug/L ND ND 0 5ND
Potassium mg/L 2.24 3.08 5 52.55
Selenium mg/L ND ND 0 5ND
Silver mg/L ND ND 0 5ND
Sodium mg/L 9.87 42 5 529.5
Suspended Solids mg/L ND 20 1 510.2
Temperature deg F 41.6 74.5 5 555.3
Thallium mg/L ND ND 0 5ND
Trichloroethene ug/L ND ND 0 5ND
Uranium mg/L ND 0.0104 7 100.00671
Vanadium mg/L ND ND 0 5ND
Zinc mg/L ND ND 0 5ND
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Table 4.14 Non-Radiological Monitoring Data for Surface Water Location L12

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Alkalinity mg/L 24 43 3 333
Aluminum mg/L ND 0.249 1 30.15
Ammonia mg/L ND ND 0 3ND
Antimony mg/L ND ND 0 3ND
Arsenic mg/L ND ND 0 3ND
Barium mg/L 0.0583 0.0848 3 30.0725
Beryllium mg/L ND ND 0 3ND
Cadmium mg/L ND ND 0 3ND
Calcium mg/L 34.4 43.3 3 338.2
Chloride mg/L 19.4 24.7 3 322.1
Chromium mg/L ND ND 0 3ND
Cobalt mg/L ND 0.00162 2 30.00117
Conductivity umho/cm 372 400 3 3383
Copper mg/L ND ND 0 3ND
Cyanide mg/L ND ND 0 3ND
Dissolved Oxygen mg/L 5.93 8.79 3 36.93
Flow Rate mgd 0.28 3.35 2 21.81
Hardness - Total as CaCO3 mg/L 117 123 3 3120
Iron mg/L 0.412 0.425 3 30.42
Lead mg/L ND ND 0 3ND
Magnesium mg/L 5.49 7.02 3 36.36
Manganese mg/L 0.317 0.403 3 30.37
Mercury mg/L ND ND 0 3ND
Nickel mg/L ND ND 0 3ND
Nitrate/Nitrite as Nitrogen mg/L 1 1.7 3 31.27
PCB-1016 ug/L ND ND 0 3ND
PCB-1221 ug/L ND ND 0 3ND
PCB-1232 ug/L ND ND 0 3ND
PCB-1242 ug/L ND ND 0 3ND
PCB-1248 ug/L ND ND 0 3ND
PCB-1254 ug/L ND ND 0 3ND
PCB-1260 ug/L ND ND 0 3ND
PCB-1268 ug/L ND ND 0 3ND
pH Std Unit 6.5 6.83 3 36.68
Phosphorous mg/L 0.06 0.1 3 30.08
Polychlorinated biphenyl ug/L ND ND 0 3ND
Potassium mg/L 0.271 2.83 3 31.91
Selenium mg/L ND ND 0 3ND
Silver mg/L ND ND 0 3ND
Sodium mg/L 20.5 28.8 3 325
Suspended Solids mg/L ND ND 0 3ND
Temperature deg F 50.9 69.7 3 362.5
Thallium mg/L ND ND 0 3ND
Trichloroethene ug/L 4.1 7 3 35.37
Uranium mg/L ND 0.005 3 62.68E-03
Vanadium mg/L ND ND 0 3ND
Zinc mg/L ND ND 0 3ND
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Table 4.15 Non-Radiological Monitoring Data for Surface Water Location L241

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Alkalinity mg/L 18 45 4 431.5
Aluminum mg/L 0.234 2.35 4 40.896
Ammonia mg/L ND ND 0 4ND
Antimony mg/L ND ND 0 4ND
Arsenic mg/L ND ND 0 4ND
Barium mg/L 0.0552 0.108 4 40.0816
Beryllium mg/L ND ND 0 4ND
Cadmium mg/L ND ND 0 4ND
Calcium mg/L 18.1 21.8 4 420.6
Chloride mg/L 10 30.1 4 422.4
Chromium mg/L ND ND 0 4ND
Cobalt mg/L ND ND 0 4ND
Conductivity umho/cm 207 340 4 4292
Copper mg/L ND 0.00628 1 40.00349
Cyanide mg/L ND ND 0 4ND
Dissolved Oxygen mg/L 6.36 11.7 4 49.38
Flow Rate mgd 0.2 6.3 4 42.85
Hardness - Total as CaCO3 mg/L 65 85 4 476.5
Iron mg/L 0.427 1.98 4 40.866
Lead mg/L ND ND 0 4ND
Magnesium mg/L 3.82 8.27 4 46.23
Manganese mg/L 0.0218 0.0885 4 40.0551
Mercury mg/L ND ND 0 4ND
Nickel mg/L ND ND 0 4ND
Nitrate/Nitrite as Nitrogen mg/L 0.52 1.3 4 40.96
PCB-1016 ug/L ND ND 0 4ND
PCB-1221 ug/L ND ND 0 4ND
PCB-1232 ug/L ND ND 0 4ND
PCB-1242 ug/L ND ND 0 4ND
PCB-1248 ug/L ND ND 0 4ND
PCB-1254 ug/L ND ND 0 4ND
PCB-1260 ug/L ND ND 0 4ND
PCB-1268 ug/L ND ND 0 4ND
pH Std Unit 6.2 7.19 4 46.62
Phosphorous mg/L 0.05 0.23 4 40.12
Polychlorinated biphenyl ug/L ND ND 0 4ND
Potassium mg/L 2.11 3.07 4 42.43
Selenium mg/L ND ND 0 4ND
Silver mg/L ND ND 0 4ND
Sodium mg/L 10.3 36.9 4 427.3
Suspended Solids mg/L ND 20 1 411
Temperature deg F 48.4 486 4 4168
Thallium mg/L ND ND 0 4ND
Trichloroethene ug/L 15 59 4 437.7
Uranium mg/L ND 0.00707 5 80.00422
Vanadium mg/L ND ND 0 4ND
Zinc mg/L ND ND 0 4ND
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Table 4.16 Non-Radiological Monitoring Data for Surface Water Location C746K-5

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Alkalinity mg/L 18 50 4 430.5
Aluminum mg/L ND 0.451 1 50.17
Ammonia mg/L ND ND 0 5ND
Antimony mg/L ND ND 0 5ND
Arsenic mg/L ND ND 0 5ND
Barium mg/L 0.0266 0.0394 5 50.0337
Beryllium mg/L ND ND 0 5ND
Cadmium mg/L ND ND 0 5ND
Calcium mg/L 16 21.5 5 518.4
Chloride mg/L 13 27 5 516.9
Chromium mg/L ND ND 0 5ND
Cobalt mg/L ND ND 0 5ND
Conductivity umho/cm 246 285 5 5257
Copper mg/L ND 0.00749 1 50.00358
Cyanide mg/L ND ND 0 5ND
Dissolved Oxygen mg/L 5.25 15.2 5 57.97
Flow Rate mgd 0.11 1.89 5 50.988
Hardness - Total as CaCO3 mg/L 60 78 5 568.8
Iron mg/L 0.343 0.807 5 50.565
Lead mg/L ND ND 0 5ND
Magnesium mg/L 3.5 5.05 5 54.08
Manganese mg/L 0.0742 0.139 5 50.107
Mercury mg/L ND ND 0 5ND
Nickel mg/L ND ND 0 5ND
Nitrate/Nitrite as Nitrogen mg/L ND 0.91 4 50.427
PCB-1016 ug/L ND ND 0 5ND
PCB-1221 ug/L ND ND 0 5ND
PCB-1232 ug/L ND ND 0 5ND
PCB-1242 ug/L ND ND 0 5ND
PCB-1248 ug/L ND ND 0 5ND
PCB-1254 ug/L ND ND 0 5ND
PCB-1260 ug/L ND ND 0 5ND
PCB-1268 ug/L ND ND 0 5ND
pH Std Unit 7.21 8.3 5 57.49
Phosphorous mg/L ND 0.07 4 50.059
Polychlorinated biphenyl ug/L ND ND 0 5ND
Potassium mg/L 2.27 3.61 5 52.66
Selenium mg/L ND ND 0 5ND
Silver mg/L ND ND 0 5ND
Sodium mg/L 17.6 26.8 5 521.3
Suspended Solids mg/L ND ND 0 5ND
Temperature deg F 33.5 76.6 5 562.8
Thallium mg/L ND ND 0 5ND
Trichloroethene ug/L ND ND 0 5ND
Uranium mg/L ND ND 0 10ND
Vanadium mg/L ND ND 0 5ND
Zinc mg/L ND ND 0 5ND
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Table 4.17 Non-Radiological Monitoring Data for Surface Water Location C746KTB1

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Alkalinity mg/L 20 60 5 540
Aluminum mg/L ND 0.563 2 50.218
Ammonia mg/L ND 0.26 1 50.132
Antimony mg/L ND ND 0 5ND
Arsenic mg/L ND ND 0 5ND
Barium mg/L 0.0502 0.0631 5 50.0556
Beryllium mg/L ND ND 0 5ND
Cadmium mg/L ND ND 0 5ND
Calcium mg/L 12.2 17.3 5 515.5
Chloride mg/L 11.8 25.7 5 521
Chromium mg/L ND ND 0 5ND
Cobalt mg/L ND ND 0 5ND
Conductivity umho/cm 178 337 5 5267
Copper mg/L ND 0.0089 1 50.00386
Cyanide mg/L ND ND 0 5ND
Dissolved Oxygen mg/L 2.31 13.4 5 56.37
Flow Rate mgd 0.03 1.26 5 50.322
Hardness - Total as CaCO3 mg/L 45 64 5 554.8
Iron mg/L 0.248 0.442 5 50.322
Lead mg/L ND ND 0 5ND
Magnesium mg/L 3.13 4.12 5 53.87
Manganese mg/L 0.054 0.137 5 50.0904
Mercury mg/L ND ND 0 5ND
Nickel mg/L ND ND 0 5ND
Nitrate/Nitrite as Nitrogen mg/L 0.19 0.97 5 50.678
PCB-1016 ug/L ND ND 0 5ND
PCB-1221 ug/L ND ND 0 5ND
PCB-1232 ug/L ND ND 0 5ND
PCB-1242 ug/L ND ND 0 5ND
PCB-1248 ug/L ND ND 0 5ND
PCB-1254 ug/L ND ND 0 5ND
PCB-1260 ug/L ND ND 0 5ND
PCB-1268 ug/L ND ND 0 5ND
pH Std Unit 7 7.5 5 57.14
Phosphorous mg/L ND 0.08 3 50.05
Polychlorinated biphenyl ug/L ND ND 0 5ND
Potassium mg/L 1.64 3.98 5 52.9
Selenium mg/L ND ND 0 5ND
Silver mg/L ND ND 0 5ND
Sodium mg/L 13.2 40.5 5 530
Suspended Solids mg/L ND ND 0 5ND
Temperature deg F 39.3 88.4 5 568.4
Thallium mg/L ND ND 0 5ND
Trichloroethene ug/L ND ND 0 5ND
Uranium mg/L ND ND 0 10ND
Vanadium mg/L ND ND 0 5ND
Zinc mg/L ND ND 0 5ND
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Table 4.19 Non-Radiological Monitoring Data for Surface Water Location C746KUP

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Alkalinity mg/L 17 50 4 433.5
Aluminum mg/L ND 0.407 2 40.243
Ammonia mg/L ND ND 0 4ND
Antimony mg/L ND ND 0 4ND
Arsenic mg/L ND ND 0 4ND
Barium mg/L 0.0375 0.0508 4 40.0454
Beryllium mg/L ND ND 0 4ND
Cadmium mg/L ND ND 0 4ND
Calcium mg/L 15.6 21.8 4 418.6
Chloride mg/L 8.9 15.8 4 411.3
Chromium mg/L ND ND 0 4ND
Cobalt mg/L ND ND 0 4ND
Conductivity umho/cm 185 268 4 4223
Copper mg/L ND 0.00765 1 40.00384
Cyanide mg/L ND ND 0 4ND
Dissolved Oxygen mg/L 5.25 12.5 4 48.31
Flow Rate mgd 0.13 1.43 4 40.608
Hardness - Total as CaCO3 mg/L 38 70 4 460.5
Iron mg/L ND 0.451 3 40.306
Lead mg/L ND ND 0 4ND
Magnesium mg/L 2.6 4.29 4 43.52
Manganese mg/L 0.0503 0.175 4 40.0977
Mercury mg/L ND ND 0 4ND
Nickel mg/L ND ND 0 4ND
Nitrate/Nitrite as Nitrogen mg/L 0.21 0.51 4 40.315
PCB-1016 ug/L ND ND 0 4ND
PCB-1221 ug/L ND ND 0 4ND
PCB-1232 ug/L ND ND 0 4ND
PCB-1242 ug/L ND ND 0 4ND
PCB-1248 ug/L ND ND 0 4ND
PCB-1254 ug/L ND ND 0 4ND
PCB-1260 ug/L ND ND 0 4ND
PCB-1268 ug/L ND ND 0 4ND
pH Std Unit 7.24 8.2 4 47.57
Phosphorous mg/L ND 0.11 2 40.0525
Polychlorinated biphenyl ug/L ND ND 0 4ND
Potassium mg/L 2.53 4.91 4 43.6
Selenium mg/L ND ND 0 4ND
Silver mg/L ND ND 0 4ND
Sodium mg/L 12.5 25.6 4 418.4
Suspended Solids mg/L ND ND 0 4ND
Temperature deg F 33.5 71.9 4 457.2
Thallium mg/L ND ND 0 4ND
Trichloroethene ug/L ND ND 0 4ND
Uranium mg/L ND 0.00587 1 80.00192
Vanadium mg/L ND ND 0 4ND
Zinc mg/L ND ND 0 4ND
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Table 4.20 Non-Radiological Monitoring Data for Surface Water Location L8

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Alkalinity mg/L 25 50 3 335
Aluminum mg/L 0.241 1.1 3 30.545
Ammonia mg/L ND ND 0 3ND
Antimony mg/L ND ND 0 3ND
Arsenic mg/L ND ND 0 3ND
Barium mg/L 0.0272 0.0511 3 34.21E-02
Beryllium mg/L ND ND 0 3ND
Cadmium mg/L ND ND 0 3ND
Calcium mg/L 18.1 36.5 3 327
Chloride mg/L 12.9 42.2 3 325
Chromium mg/L ND ND 0 3ND
Cobalt mg/L ND 0.00117 1 37.23E-04
Conductivity umho/cm 219 506 3 3350
Copper mg/L ND ND 0 3ND
Cyanide mg/L ND ND 0 3ND
Dissolved Oxygen mg/L 6.14 10.6 3 37.83
Hardness - Total as CaCO3 mg/L 76 137 3 3105
Iron mg/L 0.525 1.23 3 30.826
Lead mg/L ND ND 0 3ND
Magnesium mg/L 5.75 12 3 38.55
Manganese mg/L 0.0522 0.327 3 30.208
Mercury mg/L ND ND 0 3ND
Nickel mg/L ND ND 0 3ND
Nitrate/Nitrite as Nitrogen mg/L 0.42 2 3 31.11
PCB-1016 ug/L ND ND 0 3ND
PCB-1221 ug/L ND ND 0 3ND
PCB-1232 ug/L ND ND 0 3ND
PCB-1242 ug/L ND ND 0 3ND
PCB-1248 ug/L ND ND 0 3ND
PCB-1254 ug/L ND ND 0 3ND
PCB-1260 ug/L ND ND 0 3ND
PCB-1268 ug/L ND ND 0 3ND
pH Std Unit 6.76 7.27 3 37.01
Phosphorous mg/L 0.08 0.12 3 30.107
Polychlorinated biphenyl ug/L ND ND 0 3ND
Potassium mg/L 2.21 6.64 3 34.09
Selenium mg/L ND ND 0 3ND
Silver mg/L ND ND 0 3ND
Sodium mg/L 11.7 43.9 3 326.1
Suspended Solids mg/L ND 29 1 316.3
Temperature deg F 48 77.1 3 365.2
Thallium mg/L ND ND 0 3ND
Trichloroethene ug/L ND ND 0 3ND
Uranium mg/L ND 0.005 2 62.14E-03
Vanadium mg/L ND ND 0 3ND
Zinc mg/L ND ND 0 3ND
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Table 4.21 Non-Radiological Monitoring Data for Surface Water Location L29

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Alkalinity mg/L 25 42 3 334
Aluminum mg/L ND 1 2 30.451
Ammonia mg/L ND ND 0 3ND
Antimony mg/L ND ND 0 3ND
Arsenic mg/L ND ND 0 3ND
Barium mg/L 0.0244 0.0314 3 32.74E-02
Beryllium mg/L ND ND 0 3ND
Cadmium mg/L ND ND 0 3ND
Calcium mg/L 16.8 25.6 3 320.5
Chloride mg/L 5.6 9.6 3 37.7
Chromium mg/L ND ND 0 3ND
Cobalt mg/L ND ND 0 3ND
Conductivity umho/cm 160 202 3 3179
Copper mg/L ND ND 0 3ND
Cyanide mg/L ND ND 0 3ND
Dissolved Oxygen mg/L 6.46 13.9 3 39.64
Hardness - Total as CaCO3 mg/L 68 84 3 375.3
Iron mg/L 0.372 0.664 3 30.512
Lead mg/L ND ND 0 3ND
Magnesium mg/L 3.95 5.37 3 34.72
Manganese mg/L 0.0531 0.135 3 38.12E-02
Mercury mg/L ND ND 0 3ND
Nickel mg/L ND ND 0 3ND
Nitrate/Nitrite as Nitrogen mg/L ND 0.75 2 30.402
PCB-1016 ug/L ND ND 0 3ND
PCB-1221 ug/L ND ND 0 3ND
PCB-1232 ug/L ND ND 0 3ND
PCB-1242 ug/L ND ND 0 3ND
PCB-1248 ug/L ND ND 0 3ND
PCB-1254 ug/L ND ND 0 3ND
PCB-1260 ug/L ND ND 0 3ND
PCB-1268 ug/L ND ND 0 3ND
pH Std Unit 7.39 7.82 3 37.6
Phosphorous mg/L 0.1 0.14 3 30.113
Polychlorinated biphenyl ug/L ND ND 0 3ND
Potassium mg/L 1.57 1.87 3 31.72
Selenium mg/L ND ND 0 3ND
Silver mg/L ND ND 0 3ND
Sodium mg/L 5.45 8.59 3 36.71
Suspended Solids mg/L ND 45 2 326.7
Temperature deg F 45.8 79 3 366
Thallium mg/L ND ND 0 3ND
Trichloroethene ug/L ND ND 0 3ND
Uranium mg/L ND ND 0 6ND
Vanadium mg/L ND ND 0 3ND
Zinc mg/L ND ND 0 3ND
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Table 4.22 Non-Radiological Monitoring Data for Surface Water Location L30

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Alkalinity mg/L 27 50 4 442.2
Aluminum mg/L ND 0.93 2 40.353
Ammonia mg/L ND ND 0 4ND
Antimony mg/L ND ND 0 4ND
Arsenic mg/L ND ND 0 4ND
Barium mg/L 0.0256 0.0323 4 40.0294
Beryllium mg/L ND ND 0 4ND
Cadmium mg/L ND ND 0 4ND
Calcium mg/L 19.1 31.8 4 425
Chloride mg/L 5.6 11.1 4 49.28
Chromium mg/L ND ND 0 4ND
Cobalt mg/L ND ND 0 4ND
Conductivity umho/cm 161 237 4 4208
Copper mg/L ND ND 0 4ND
Cyanide mg/L ND ND 0 4ND
Dissolved Oxygen mg/L 6.26 14.7 4 49.35
Hardness - Total as CaCO3 mg/L 67 105 4 489
Iron mg/L 0.26 0.604 4 40.433
Lead mg/L ND ND 0 4ND
Magnesium mg/L 4.12 7.59 4 46.1
Manganese mg/L 0.0365 0.0936 4 40.0638
Mercury mg/L ND ND 0 4ND
Nickel mg/L ND ND 0 4ND
Nitrate/Nitrite as Nitrogen mg/L ND 1.7 3 40.796
PCB-1016 ug/L ND ND 0 4ND
PCB-1221 ug/L ND ND 0 4ND
PCB-1232 ug/L ND ND 0 4ND
PCB-1242 ug/L ND ND 0 4ND
PCB-1248 ug/L ND ND 0 4ND
PCB-1254 ug/L ND ND 0 4ND
PCB-1260 ug/L ND ND 0 4ND
PCB-1268 ug/L ND ND 0 4ND
pH Std Unit 7.36 7.86 4 47.62
Phosphorous mg/L 0.09 0.14 4 40.11
Polychlorinated biphenyl ug/L ND ND 0 4ND
Potassium mg/L 1.64 2.08 4 41.87
Selenium mg/L ND ND 0 4ND
Silver mg/L ND ND 0 4ND
Sodium mg/L 5.68 9.2 4 47.63
Suspended Solids mg/L ND 30 3 422.2
Temperature deg F 49 79.6 4 468.4
Thallium mg/L ND ND 0 4ND
Trichloroethene ug/L ND ND 0 4ND
Uranium mg/L ND ND 0 8ND
Vanadium mg/L ND ND 0 4ND
Zinc mg/L ND ND 0 4ND
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Table 4.23 Non-Radiological Monitoring Data for Surface Water Location L306

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Alkalinity mg/L 33 50 3 339.3
Aluminum mg/L 0.2 0.759 3 30.398
Ammonia mg/L ND ND 0 3ND
Antimony mg/L ND ND 0 3ND
Arsenic mg/L ND ND 0 3ND
Barium mg/L 0.0381 0.0498 3 34.33E-02
Beryllium mg/L ND ND 0 3ND
Cadmium mg/L ND ND 0 3ND
Calcium mg/L 35.5 38.4 3 337.2
Chloride mg/L 17.5 31.6 3 323.4
Chromium mg/L ND ND 0 3ND
Cobalt mg/L ND ND 0 3ND
Conductivity umho/cm 360 412 3 3380
Copper mg/L ND ND 0 3ND
Cyanide mg/L ND ND 0 3ND
Dissolved Oxygen mg/L 6.46 12.9 3 39.19
Hardness - Total as CaCO3 mg/L 68 162 3 3124
Iron mg/L 0.291 0.852 3 30.496
Lead mg/L ND ND 0 3ND
Magnesium mg/L 10.4 13.2 3 312
Manganese mg/L 0.0349 0.0713 3 30.0571
Mercury mg/L ND ND 0 3ND
Nickel mg/L ND ND 0 3ND
Nitrate/Nitrite as Nitrogen mg/L 0.77 1.42 3 31.2
PCB-1016 ug/L ND ND 0 3ND
PCB-1221 ug/L ND ND 0 3ND
PCB-1232 ug/L ND ND 0 3ND
PCB-1242 ug/L ND ND 0 3ND
PCB-1248 ug/L ND ND 0 3ND
PCB-1254 ug/L ND ND 0 3ND
PCB-1260 ug/L ND ND 0 3ND
PCB-1268 ug/L ND ND 0 3ND
pH Std Unit 7.5 7.8 3 37.64
Phosphorous mg/L 0.07 0.15 3 30.123
Polychlorinated biphenyl ug/L ND ND 0 3ND
Potassium mg/L 2.36 3.17 3 32.64
Selenium mg/L ND ND 0 3ND
Silver mg/L ND ND 0 3ND
Sodium mg/L 12.6 22 3 316.6
Suspended Solids mg/L ND 37 2 326.3
Temperature deg F 41.9 74.4 3 362.7
Thallium mg/L ND ND 0 3ND
Trichloroethene ug/L ND ND 0 3ND
Uranium mg/L ND ND 0 6ND
Vanadium mg/L ND ND 0 3ND
Zinc mg/L ND ND 0 3ND
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Table 4.24 Non-Radiological Monitoring Data for Surface Water Location L64

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Alkalinity mg/L 15 28 4 421.5
Aluminum mg/L ND 0.274 2 40.17
Ammonia mg/L ND ND 0 4ND
Antimony mg/L ND ND 0 4ND
Arsenic mg/L ND ND 0 4ND
Barium mg/L 0.0447 0.0519 4 40.0477
Beryllium mg/L ND ND 0 4ND
Cadmium mg/L ND ND 0 4ND
Calcium mg/L 11.4 14.8 4 412.8
Chloride mg/L 11 13 4 411.8
Chromium mg/L ND ND 0 4ND
Cobalt mg/L ND ND 0 4ND
Conductivity umho/cm 141 172 4 4155
Copper mg/L ND 0.0135 2 40.00709
Cyanide mg/L ND ND 0 4ND
Dissolved Oxygen mg/L 6.02 12.6 4 49.05
Flow Rate mgd 0.81 9.15 4 43.81
Hardness - Total as CaCO3 mg/L 39 54 4 449
Iron mg/L 0.61 0.884 4 40.758
Lead mg/L ND ND 0 4ND
Magnesium mg/L 2.91 3.24 4 43.08
Manganese mg/L 0.235 0.329 4 40.277
Mercury mg/L ND ND 0 4ND
Nickel mg/L ND ND 0 4ND
Nitrate/Nitrite as Nitrogen mg/L 0.56 0.9 3 30.697
PCB-1016 ug/L ND ND 0 4ND
PCB-1221 ug/L ND ND 0 4ND
PCB-1232 ug/L ND ND 0 4ND
PCB-1242 ug/L ND ND 0 4ND
PCB-1248 ug/L ND ND 0 4ND
PCB-1254 ug/L ND ND 0 4ND
PCB-1260 ug/L ND ND 0 4ND
PCB-1268 ug/L ND ND 0 4ND
pH Std Unit 6.9 7.45 4 47.15
Phosphorous mg/L ND 0.07 3 40.0537
Polychlorinated biphenyl ug/L ND ND 0 4ND
Potassium mg/L 1.93 2.98 4 42.47
Selenium mg/L ND ND 0 4ND
Silver mg/L ND ND 0 4ND
Sodium mg/L 9.48 13.2 4 410.6
Suspended Solids mg/L ND ND 0 4ND
Temperature deg F 41.8 76.4 4 462
Thallium mg/L ND ND 0 4ND
Trichloroethene ug/L ND ND 0 4ND
Uranium mg/L ND ND 0 8ND
Vanadium mg/L ND ND 0 4ND
Zinc mg/L ND ND 0 4ND
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Table 4.25 Non-Radiological Monitoring Data for Surface Water Seep Location LBCSP1

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

1,1,1-Trichloroethane ug/L ND ND 0 4ND
1,1,2-Trichloroethane ug/L ND ND 0 4ND
1,1-Dichloroethane ug/L ND ND 0 4ND
1,1-Dichloroethene ug/L ND ND 0 4ND
1,2-Dichloroethane ug/L ND ND 0 4ND
1,2-Dimethylbenzene ug/L ND ND 0 4ND
Alkalinity mg/L 41 70 4 457.7
Benzene ug/L ND ND 0 4ND
Bromodichloromethane ug/L ND ND 0 4ND
Calcium mg/L 21.2 24.3 4 422.1
Carbon tetrachloride ug/L ND ND 0 4ND
Chloride mg/L 31 32 4 431.7
Chloroform ug/L ND ND 0 4ND
cis-1,2-Dichloroethene ug/L ND ND 0 4ND
Conductivity umho/cm 212 353 4 4306
Dissolved Oxygen mg/L 4.71 4.97 4 44.84
Ethylbenzene ug/L ND ND 0 4ND
m,p-Xylene ug/L ND ND 0 4ND
Magnesium mg/L 7.88 9.87 4 48.59
Manganese mg/L ND 0.05 1 40.0124
pH Std Unit 5.95 6.4 4 46.12
Potassium mg/L 1.79 2.77 4 42.12
Sodium mg/L 27.8 32.5 4 430.4
Sulfate mg/L 11.7 13.1 4 412.2
Temperature deg F 53.6 62.1 4 458.7
Tetrachloroethene ug/L ND ND 0 4ND
Toluene ug/L ND ND 0 4ND
trans-1,2-Dichloroethene ug/L ND ND 0 4ND
Trichloroethene ug/L 3.2 5.4 4 44.15
Uranium mg/L ND ND 0 1ND
Vinyl chloride ug/L ND ND 0 4ND
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Table 4.26 Non-Radiological Monitoring Data for Surface Water Seep Location LBCSP2

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

1,1,1-Trichloroethane ug/L ND ND 0 4ND
1,1,2-Trichloroethane ug/L ND ND 0 4ND
1,1-Dichloroethane ug/L ND ND 0 4ND
1,1-Dichloroethene ug/L ND ND 0 4ND
1,2-Dichloroethane ug/L ND ND 0 4ND
1,2-Dimethylbenzene ug/L ND ND 0 4ND
Alkalinity mg/L 41 90 4 456.5
Benzene ug/L ND ND 0 4ND
Bromodichloromethane ug/L ND ND 0 4ND
Calcium mg/L 23.3 26.5 4 424.9
Carbon tetrachloride ug/L ND ND 0 4ND
Chloride mg/L 35.6 37.6 4 436.7
Chloroform ug/L ND ND 0 4ND
cis-1,2-Dichloroethene ug/L ND ND 0 4ND
Conductivity umho/cm 357 392 4 4368
Dissolved Oxygen mg/L 3.84 5.57 4 44.54
Ethylbenzene ug/L ND ND 0 4ND
m,p-Xylene ug/L ND ND 0 4ND
Magnesium mg/L 8.34 10.9 4 49.33
Manganese mg/L ND 0.0377 3 40.0128
pH Std Unit 6 6.59 4 46.22
Potassium mg/L 1.59 1.66 4 41.63
Sodium mg/L 27 33 4 430.3
Sulfate mg/L 11.1 13 4 412.2
Temperature deg F 53.4 62.2 4 458
Tetrachloroethene ug/L ND ND 0 4ND
Toluene ug/L ND ND 0 4ND
trans-1,2-Dichloroethene ug/L ND ND 0 4ND
Trichloroethene ug/L 8 10 4 49.07
Uranium mg/L ND ND 0 1ND
Vinyl chloride ug/L ND ND 0 4ND
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Table 4.27 Non-Radiological Monitoring Data for Surface Water Seep Location LBCSP3

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

1,1,1-Trichloroethane ug/L ND ND 0 4ND
1,1,2-Trichloroethane ug/L ND ND 0 4ND
1,1-Dichloroethane ug/L ND ND 0 4ND
1,1-Dichloroethene ug/L ND ND 0 4ND
1,2-Dichloroethane ug/L ND ND 0 4ND
1,2-Dimethylbenzene ug/L ND ND 0 4ND
Alkalinity mg/L 45 70 4 452.5
Benzene ug/L ND ND 0 4ND
Bromodichloromethane ug/L ND ND 0 4ND
Calcium mg/L 23.3 26 4 424.9
Carbon tetrachloride ug/L ND ND 0 4ND
Chloride mg/L 38 39.1 4 438.7
Chloroform ug/L ND ND 0 4ND
cis-1,2-Dichloroethene ug/L ND ND 0 4ND
Conductivity umho/cm 359 389 4 4368
Dissolved Oxygen mg/L 4.31 5.14 4 44.54
Ethylbenzene ug/L ND ND 0 4ND
m,p-Xylene ug/L ND ND 0 4ND
Magnesium mg/L 8.07 10.6 4 49
Manganese mg/L ND 0.0272 1 40.00867
pH Std Unit 6 6.57 4 46.2
Potassium mg/L 1.47 1.56 4 41.51
Sodium mg/L 29.6 34.7 4 431.8
Sulfate mg/L 11.2 12 4 411.5
Temperature deg F 54.7 59.7 4 457.6
Tetrachloroethene ug/L ND ND 0 4ND
Toluene ug/L ND ND 0 4ND
trans-1,2-Dichloroethene ug/L ND ND 0 4ND
Trichloroethene ug/L 19 29 4 424.7
Uranium mg/L ND ND 0 1ND
Vinyl chloride ug/L ND ND 0 4ND

4-27



Environmental Monitoring Results, Paducah Annual Site Report for Calendar Year 2004

Surface Water Non-Radiological Data

Table 4.28 Non-Radiological Monitoring Data for Surface Water Seep Location LBCSP4

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

1,1,1-Trichloroethane ug/L ND ND 0 4ND
1,1,2-Trichloroethane ug/L ND ND 0 4ND
1,1-Dichloroethane ug/L ND ND 0 4ND
1,1-Dichloroethene ug/L ND ND 0 4ND
1,2-Dichloroethane ug/L ND ND 0 4ND
1,2-Dimethylbenzene ug/L ND ND 0 4ND
Alkalinity mg/L 50 70 4 456.2
Benzene ug/L ND ND 0 4ND
Bromodichloromethane ug/L ND ND 0 4ND
Calcium mg/L 25.1 28 4 426.5
Carbon tetrachloride ug/L ND ND 0 4ND
Chloride mg/L 38 39.5 4 438.9
Chloroform ug/L ND ND 0 4ND
cis-1,2-Dichloroethene ug/L ND ND 0 4ND
Conductivity umho/cm 134 405 4 4322
Dissolved Oxygen mg/L 3.93 5.55 4 44.74
Ethylbenzene ug/L ND ND 0 4ND
m,p-Xylene ug/L ND ND 0 4ND
Magnesium mg/L 8.38 11.1 4 49.45
Manganese mg/L ND 0.00557 2 40.00399
pH Std Unit 6.02 6.57 4 46.21
Potassium mg/L 1.62 1.77 4 41.68
Sodium mg/L 30.2 35.9 4 432.8
Sulfate mg/L 12.7 13.2 4 413
Temperature deg F 56 59.5 4 457.9
Tetrachloroethene ug/L ND ND 0 4ND
Toluene ug/L ND ND 0 4ND
trans-1,2-Dichloroethene ug/L ND ND 0 4ND
Trichloroethene ug/L 18 27 4 422.5
Uranium mg/L ND ND 0 1ND
Vinyl chloride ug/L ND ND 0 4ND
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Table 4.29 Non-Radiological Monitoring Data for Surface Water Seep Location LBCSP5

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

1,1,1-Trichloroethane ug/L ND ND 0 4ND
1,1,2-Trichloroethane ug/L ND ND 0 4ND
1,1-Dichloroethane ug/L ND ND 0 4ND
1,1-Dichloroethene ug/L ND ND 0 4ND
1,2-Dichloroethane ug/L ND ND 0 4ND
1,2-Dimethylbenzene ug/L ND ND 0 4ND
Alkalinity mg/L 35 50 4 440.2
Benzene ug/L ND ND 0 4ND
Bromodichloromethane ug/L ND ND 0 4ND
Calcium mg/L 23 25.3 4 423.9
Carbon tetrachloride ug/L ND ND 0 4ND
Chloride mg/L 33.3 34.2 4 433.8
Chloroform ug/L ND ND 0 4ND
cis-1,2-Dichloroethene ug/L ND ND 0 4ND
Conductivity umho/cm 344 371 4 4353
Dissolved Oxygen mg/L 4.17 4.9 4 44.58
Ethylbenzene ug/L ND ND 0 4ND
m,p-Xylene ug/L ND ND 0 4ND
Magnesium mg/L 7.81 9.86 4 48.52
Manganese mg/L ND 0.00611 1 40.0034
pH Std Unit 6.08 6.52 4 46.23
Potassium mg/L 1.55 1.67 4 41.59
Sodium mg/L 29 36.6 4 432.1
Sulfate mg/L 14.8 15.3 4 415
Temperature deg F 57.2 60.4 4 458.4
Tetrachloroethene ug/L ND ND 0 4ND
Toluene ug/L ND ND 0 4ND
trans-1,2-Dichloroethene ug/L ND ND 0 4ND
Trichloroethene ug/L 400 470 4 4438
Uranium mg/L ND ND 0 1ND
Vinyl chloride ug/L ND ND 0 4ND

4-29



Environmental Monitoring Results, Paducah Annual Site Report for Calendar Year 2004

Surface Water Non-Radiological Data

Table 4.30 Non-Radiological Monitoring Data for Surface Water Seep Location LBCSP6

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

1,1,1-Trichloroethane ug/L ND ND 0 4ND
1,1,2-Trichloroethane ug/L ND ND 0 4ND
1,1-Dichloroethane ug/L ND ND 0 4ND
1,1-Dichloroethene ug/L ND ND 0 4ND
1,2-Dichloroethane ug/L ND ND 0 4ND
1,2-Dimethylbenzene ug/L ND ND 0 4ND
Alkalinity mg/L 35 50 4 443
Benzene ug/L ND ND 0 4ND
Bromodichloromethane ug/L ND ND 0 4ND
Calcium mg/L 20.2 22.6 4 421.6
Carbon tetrachloride ug/L ND ND 0 4ND
Chloride mg/L 34 36.3 4 435.1
Chloroform ug/L ND ND 0 4ND
cis-1,2-Dichloroethene ug/L ND ND 0 4ND
Conductivity umho/cm 325 350 4 4332
Dissolved Oxygen mg/L 4.21 6 4 44.7
Ethylbenzene ug/L ND ND 0 4ND
m,p-Xylene ug/L ND ND 0 4ND
Magnesium mg/L 6.78 8.84 4 47.73
Manganese mg/L ND 0.167 3 40.0603
pH Std Unit 6 6.45 4 46.17
Potassium mg/L 1.33 2 4 41.61
Sodium mg/L 27.8 32.6 4 430.2
Sulfate mg/L 13.4 17.8 4 414.7
Temperature deg F 51.4 62.2 4 457.8
Tetrachloroethene ug/L ND ND 0 4ND
Toluene ug/L ND ND 0 4ND
trans-1,2-Dichloroethene ug/L ND ND 0 4ND
Trichloroethene ug/L 160 230 4 4192
Uranium mg/L ND ND 0 1ND
Vinyl chloride ug/L ND ND 0 4ND
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Table 4.30 Non-Radiological Data for Sediment Location S20

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Aluminum mg/kg 2360 3170 2 22760
Antimony mg/kg ND ND 0 2ND
Arsenic mg/kg ND ND 0 2ND
Barium mg/kg 29.5 33.4 2 231.4
Beryllium mg/kg ND ND 0 2ND
Cadmium mg/kg ND ND 0 2ND
Calcium mg/kg 494 653 2 2574
Chromium mg/kg 5.61 6.65 2 26.13
Cobalt mg/kg 2.7 3.3 2 23
Copper mg/kg 4.08 5.81 2 24.95
Iron mg/kg 5580 5950 2 25760
Lead mg/kg ND ND 0 2ND
Magnesium mg/kg 258 338 2 2298
Manganese mg/kg 165 346 2 2256
Mercury mg/kg ND ND 0 2ND
Moisture % 44.4 52.2 2 248.3
Nickel mg/kg ND 5 1 22.67
PCB-1016 ug/kg ND ND 0 2ND
PCB-1221 ug/kg ND ND 0 2ND
PCB-1232 ug/kg ND ND 0 2ND
PCB-1242 ug/kg ND ND 0 2ND
PCB-1248 ug/kg ND ND 0 2ND
PCB-1254 ug/kg ND ND 0 2ND
PCB-1260 ug/kg ND ND 0 2ND
PCB-1268 ug/kg ND ND 0 2ND
Polychlorinated biphenyl ug/kg ND ND 0 2ND
Potassium mg/kg 153 224 2 2188
Selenium mg/kg ND ND 0 2ND
Silver mg/kg ND ND 0 2ND
Sodium mg/kg ND ND 0 2ND
Thallium mg/kg ND ND 0 2ND
Total Organic Carbon (TOC) ug/g 4900 7300 2 26100
Uranium mg/kg ND ND 0 2ND
Uranium ug/g ND ND 0 1ND
Vanadium mg/kg 10.6 11.1 2 210.8
Zinc mg/kg ND 20 1 211.2
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Table 4.31 Non-Radiological Data for Sediment Location C612

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Aluminum mg/kg 3680 3910 2 23800
Antimony mg/kg ND ND 0 2ND
Arsenic mg/kg ND ND 0 2ND
Barium mg/kg 44.5 50.8 2 247.6
Beryllium mg/kg ND 0.5 1 20.337
Cadmium mg/kg ND ND 0 2ND
Calcium mg/kg 2430 10500 2 26460
Chromium mg/kg 18.3 18.9 2 218.6
Cobalt mg/kg 4.18 4.25 2 24.21
Copper mg/kg 15.6 20.9 2 218.2
Iron mg/kg 5720 6630 2 26180
Lead mg/kg ND ND 0 2ND
Magnesium mg/kg 726 806 2 2766
Manganese mg/kg 50 50.3 2 250.1
Mercury mg/kg ND ND 0 2ND
Moisture % 77.6 128 2 2103
Nickel mg/kg 8.09 8.36 2 28.22
PCB-1016 ug/kg ND ND 0 2ND
PCB-1221 ug/kg ND ND 0 2ND
PCB-1232 ug/kg ND ND 0 2ND
PCB-1242 ug/kg ND ND 0 2ND
PCB-1248 ug/kg ND ND 0 2ND
PCB-1254 ug/kg ND ND 0 2ND
PCB-1260 ug/kg ND ND 0 2ND
PCB-1268 ug/kg ND ND 0 2ND
Polychlorinated biphenyl ug/kg ND ND 0 2ND
Potassium mg/kg 375 418 2 2396
Selenium mg/kg ND ND 0 2ND
Silver mg/kg ND ND 0 2ND
Sodium mg/kg 220 243 2 2232
Thallium mg/kg ND ND 0 2ND
Total Organic Carbon (TOC) ug/g 2400 4500 2 23450
Uranium ug/g ND ND 0 1ND
Uranium mg/kg ND ND 0 2ND
Vanadium mg/kg 9.68 11.3 2 210.5
Zinc mg/kg 40 159 2 299.5
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Table 4.32 Non-Radiological Data for Sediment Location C616

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Aluminum mg/kg 5430 8720 3 36580
Antimony mg/kg ND ND 0 3ND
Arsenic mg/kg ND 13.1 1 36.16
Barium mg/kg 58.4 85.7 3 368.6
Beryllium mg/kg 0.502 0.752 3 30.603
Cadmium mg/kg ND 2 2 31.19
Calcium mg/kg 1060 1210 3 31120
Chromium mg/kg 35.3 51.1 3 340.7
Cobalt mg/kg 3.72 6.27 3 35.16
Copper mg/kg 24.1 37.8 3 328.9
Iron mg/kg 8950 13800 3 311200
Lead mg/kg ND ND 0 3ND
Magnesium mg/kg 693 878 3 3765
Manganese mg/kg 144 185 3 3159
Mercury mg/kg ND ND 0 3ND
Moisture % 46.8 83.2 3 361.7
Nickel mg/kg 10.3 15.9 3 312.4
PCB-1016 ug/kg ND ND 0 3ND
PCB-1221 ug/kg ND ND 0 3ND
PCB-1232 ug/kg ND ND 0 3ND
PCB-1242 ug/kg ND ND 0 3ND
PCB-1248 ug/kg ND ND 0 3ND
PCB-1254 ug/kg ND ND 0 3ND
PCB-1260 ug/kg ND ND 0 3ND
PCB-1268 ug/kg ND ND 0 3ND
Polychlorinated biphenyl ug/kg ND ND 0 3ND
Potassium mg/kg 428 670 3 3519
Selenium mg/kg ND ND 0 3ND
Silver mg/kg ND ND 0 3ND
Sodium mg/kg ND 222 2 3174
Thallium mg/kg ND ND 0 3ND
Total Organic Carbon (TOC) ug/g 2200 4000 3 32800
Uranium ug/g 36.9 36.9 1 136.9
Uranium mg/kg ND ND 0 3ND
Vanadium mg/kg 16.7 25 3 320
Zinc mg/kg 30.1 32.2 3 331.1
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Table 4.33 Non-Radiological Data for Sediment Location K001

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Aluminum mg/kg 4210 4560 2 24380
Antimony mg/kg ND ND 0 2ND
Arsenic mg/kg ND ND 0 2ND
Barium mg/kg 29.9 39.2 2 234.5
Beryllium mg/kg ND ND 0 2ND
Cadmium mg/kg ND ND 0 2ND
Calcium mg/kg 1130 1310 2 21220
Chromium mg/kg 9.8 11.4 2 210.6
Cobalt mg/kg 3 3.5 2 23.25
Copper mg/kg 13.6 16.1 2 214.8
Iron mg/kg 5290 6900 2 26100
Lead mg/kg ND ND 0 2ND
Magnesium mg/kg 697 738 2 2718
Manganese mg/kg 28 55.5 2 241.7
Mercury mg/kg ND ND 0 2ND
Moisture % 116 116 2 2116
Nickel mg/kg 5.3 6.35 2 25.83
PCB-1016 ug/kg ND ND 0 2ND
PCB-1221 ug/kg ND ND 0 2ND
PCB-1232 ug/kg ND ND 0 2ND
PCB-1242 ug/kg ND ND 0 2ND
PCB-1248 ug/kg ND ND 0 2ND
PCB-1254 ug/kg ND ND 0 2ND
PCB-1260 ug/kg ND ND 0 2ND
PCB-1268 ug/kg ND ND 0 2ND
Polychlorinated biphenyl ug/kg ND ND 0 2ND
Potassium mg/kg 406 443 2 2424
Selenium mg/kg ND ND 0 2ND
Silver mg/kg ND ND 0 2ND
Sodium mg/kg ND 213 1 2156
Thallium mg/kg ND ND 0 2ND
Total Organic Carbon (TOC) ug/g 2800 3400 2 23100
Uranium mg/kg ND ND 0 2ND
Uranium ug/g ND ND 0 1ND
Vanadium mg/kg 8.58 10.6 2 29.59
Zinc mg/kg 38.2 39.7 2 239
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Table 4.34 Non-Radiological Data for Sediment Location S1

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Aluminum mg/kg 3070 6300 2 24680
Antimony mg/kg ND ND 0 2ND
Arsenic mg/kg ND ND 0 2ND
Barium mg/kg 23.2 24 2 223.6
Beryllium mg/kg ND ND 0 2ND
Cadmium mg/kg ND ND 0 2ND
Calcium mg/kg 719 4820 2 22770
Chromium mg/kg 8.33 12.9 2 210.6
Cobalt mg/kg 2.96 4.69 2 23.83
Copper mg/kg 7.04 7.97 2 27.5
Iron mg/kg 5840 6320 2 26080
Lead mg/kg ND ND 0 2ND
Magnesium mg/kg 370 446 2 2408
Manganese mg/kg 77 137 2 2107
Mercury mg/kg ND ND 0 2ND
Moisture % 43.1 72.6 2 257.8
Nickel mg/kg ND 5 1 23.56
PCB-1016 ug/kg ND ND 0 2ND
PCB-1221 ug/kg ND ND 0 2ND
PCB-1232 ug/kg ND ND 0 2ND
PCB-1242 ug/kg ND ND 0 2ND
PCB-1248 ug/kg ND ND 0 2ND
PCB-1254 ug/kg ND ND 0 2ND
PCB-1260 ug/kg ND ND 0 2ND
PCB-1268 ug/kg ND ND 0 2ND
Polychlorinated biphenyl ug/kg ND ND 0 2ND
Potassium mg/kg 220 445 2 2332
Selenium mg/kg ND ND 0 2ND
Silver mg/kg ND ND 0 2ND
Sodium mg/kg ND 200 1 2127
Thallium mg/kg ND ND 0 2ND
Total Organic Carbon (TOC) ug/g 2600 3800 2 23200
Uranium mg/kg ND ND 0 2ND
Uranium ug/g 7.51 7.51 1 17.51
Vanadium mg/kg 10 13.9 2 211.9
Zinc mg/kg 22.9 25.3 2 224.1
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Table 4.35 Non-Radiological Data for Sediment Location S31

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Aluminum mg/kg 6390 6720 2 26560
Antimony mg/kg ND ND 0 2ND
Arsenic mg/kg ND ND 0 2ND
Barium mg/kg 25.9 38.3 2 232.1
Beryllium mg/kg ND ND 0 2ND
Cadmium mg/kg ND ND 0 2ND
Calcium mg/kg 985 1050 2 21020
Chromium mg/kg 7.52 17.2 2 212.4
Cobalt mg/kg ND 3.62 1 22.44
Copper mg/kg 5.82 10.9 2 28.36
Iron mg/kg 7280 8790 2 28040
Lead mg/kg ND ND 0 2ND
Magnesium mg/kg 361 490 2 2426
Manganese mg/kg 126 191 2 2158
Mercury mg/kg ND 0.53 1 20.31
Moisture % 33 37.3 2 235.1
Nickel mg/kg ND 5.21 1 23.85
PCB-1016 ug/kg ND ND 0 2ND
PCB-1221 ug/kg ND ND 0 2ND
PCB-1232 ug/kg ND ND 0 2ND
PCB-1242 ug/kg ND ND 0 2ND
PCB-1248 ug/kg ND ND 0 2ND
PCB-1254 ug/kg ND ND 0 2ND
PCB-1260 ug/kg ND ND 0 2ND
PCB-1268 ug/kg ND ND 0 2ND
Polychlorinated biphenyl ug/kg ND ND 0 2ND
Potassium mg/kg 217 219 2 2218
Selenium mg/kg ND ND 0 2ND
Silver mg/kg ND ND 0 2ND
Sodium mg/kg ND ND 0 2ND
Thallium mg/kg ND ND 0 2ND
Total Organic Carbon (TOC) ug/g 1800 2300 2 22050
Uranium ug/g ND ND 0 1ND
Uranium mg/kg ND ND 0 2ND
Vanadium mg/kg 12 21.6 2 216.8
Zinc mg/kg ND 24.9 1 217.4
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Table 4.36 Non-Radiological Data for Sediment Location S33

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Aluminum mg/kg 2580 6420 2 24500
Antimony mg/kg ND ND 0 2ND
Arsenic mg/kg ND 16.1 1 27.85
Barium mg/kg 29.5 54.4 2 242
Beryllium mg/kg ND ND 0 2ND
Cadmium mg/kg ND ND 0 2ND
Calcium mg/kg 318 948 2 2633
Chromium mg/kg 6.06 11.3 2 28.68
Cobalt mg/kg 2.26 3.06 2 22.66
Copper mg/kg 4.81 7.03 2 25.92
Iron mg/kg 4580 6360 2 25470
Lead mg/kg ND ND 0 2ND
Magnesium mg/kg 276 585 2 2430
Manganese mg/kg 106 424 2 2265
Mercury mg/kg ND ND 0 2ND
Moisture % 30.7 36.9 2 233.8
Nickel mg/kg ND ND 0 2ND
PCB-1016 ug/kg ND ND 0 2ND
PCB-1221 ug/kg ND ND 0 2ND
PCB-1232 ug/kg ND ND 0 2ND
PCB-1242 ug/kg ND ND 0 2ND
PCB-1248 ug/kg ND ND 0 2ND
PCB-1254 ug/kg ND ND 0 2ND
PCB-1260 ug/kg ND ND 0 2ND
PCB-1268 ug/kg ND ND 0 2ND
Polychlorinated biphenyl ug/kg ND ND 0 2ND
Potassium mg/kg 165 612 2 2388
Selenium mg/kg ND ND 0 2ND
Silver mg/kg ND ND 0 2ND
Sodium mg/kg ND 200 1 291
Thallium mg/kg ND ND 0 2ND
Total Organic Carbon (TOC) ug/g 1900 3400 2 22650
Uranium ug/g ND ND 0 1ND
Uranium mg/kg ND ND 0 2ND
Vanadium mg/kg 8.38 14.3 2 211.3
Zinc mg/kg ND 23.5 1 215.8
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Table 4.37 Non-Radiological Data for Sediment Location S21

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Aluminum mg/kg 6870 7180 2 27020
Antimony mg/kg ND ND 0 2ND
Arsenic mg/kg ND ND 0 2ND
Barium mg/kg 43.7 71.2 2 257.4
Beryllium mg/kg 0.51 0.518 2 20.514
Cadmium mg/kg ND ND 0 2ND
Calcium mg/kg 1170 1210 2 21190
Chromium mg/kg 11.9 13.8 2 212.8
Cobalt mg/kg 3.77 5.2 2 24.49
Copper mg/kg 5.61 7.71 2 26.66
Iron mg/kg 9430 11900 2 210700
Lead mg/kg ND ND 0 2ND
Magnesium mg/kg 588 738 2 2663
Manganese mg/kg 155 163 2 2159
Mercury mg/kg ND ND 0 2ND
Moisture % 25.3 42.7 2 234
Nickel mg/kg ND 5 1 23.72
PCB-1016 ug/kg ND ND 0 2ND
PCB-1221 ug/kg ND ND 0 2ND
PCB-1232 ug/kg ND ND 0 2ND
PCB-1242 ug/kg ND ND 0 2ND
PCB-1248 ug/kg ND ND 0 2ND
PCB-1254 ug/kg ND ND 0 2ND
PCB-1260 ug/kg ND ND 0 2ND
PCB-1268 ug/kg ND ND 0 2ND
Polychlorinated biphenyl ug/kg ND ND 0 2ND
Potassium mg/kg 257 269 2 2263
Selenium mg/kg ND ND 0 2ND
Silver mg/kg ND ND 0 2ND
Sodium mg/kg ND 200 1 2111
Thallium mg/kg ND ND 0 2ND
Total Organic Carbon (TOC) ug/g 1400 2200 2 21800
Uranium ug/g ND ND 0 1ND
Uranium mg/kg ND ND 0 2ND
Vanadium mg/kg 17.8 22.5 2 220.1
Zinc mg/kg ND 20 1 212.7
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Table 4.38 Non-Radiological Data for Sediment Location S2

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Aluminum mg/kg 4100 4880 2 24490
Antimony mg/kg ND ND 0 2ND
Arsenic mg/kg ND ND 0 2ND
Barium mg/kg 32.6 72.4 2 252.5
Beryllium mg/kg ND 0.646 1 20.448
Cadmium mg/kg ND 2.07 1 21.53
Calcium mg/kg 960 1330 2 21140
Chromium mg/kg 12.2 249 2 2131
Cobalt mg/kg 2.71 8.23 2 25.47
Copper mg/kg 5.33 17.6 2 211.5
Iron mg/kg 5390 14800 2 210100
Lead mg/kg ND 20 1 214.4
Magnesium mg/kg 381 511 2 2446
Manganese mg/kg 248 559 2 2404
Mercury mg/kg ND ND 0 2ND
Moisture % 42.3 46.1 2 244.2
Nickel mg/kg ND 5.27 1 23.88
PCB-1016 ug/kg ND ND 0 2ND
PCB-1221 ug/kg ND ND 0 2ND
PCB-1232 ug/kg ND ND 0 2ND
PCB-1242 ug/kg ND ND 0 2ND
PCB-1248 ug/kg ND ND 0 2ND
PCB-1254 ug/kg ND ND 0 2ND
PCB-1260 ug/kg ND 260 1 2155
PCB-1268 ug/kg ND ND 0 2ND
Polychlorinated biphenyl ug/kg ND 260 1 2162
Potassium mg/kg 228 277 2 2252
Selenium mg/kg ND ND 0 2ND
Silver mg/kg ND ND 0 2ND
Sodium mg/kg ND ND 0 2ND
Thallium mg/kg ND ND 0 2ND
Total Organic Carbon (TOC) ug/g 4200 6400 2 25300
Uranium ug/g ND ND 0 1ND
Uranium mg/kg ND ND 0 2ND
Vanadium mg/kg 10.5 29.4 2 219.9
Zinc mg/kg 28.4 126 2 277.2

4-39



Environmental Monitoring Results, Paducah Annual Site Report for Calendar Year 2004

Sediment Non-Radiological Data

Table 4.39 Non-Radiological Data for Sediment Location S30

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Aluminum mg/kg 6190 6190 1 16190
Antimony mg/kg ND ND 0 1ND
Arsenic mg/kg ND ND 0 1ND
Barium mg/kg 63 63 1 163
Beryllium mg/kg ND ND 0 1ND
Cadmium mg/kg ND ND 0 1ND
Calcium mg/kg 767 767 1 1767
Chromium mg/kg 12.5 12.5 1 112.5
Cobalt mg/kg 3.88 3.88 1 13.88
Copper mg/kg 4.08 4.08 1 14.08
Iron mg/kg 8870 8870 1 18870
Lead mg/kg ND ND 0 1ND
Magnesium mg/kg 438 438 1 1438
Manganese mg/kg 273 273 1 1273
Mercury mg/kg ND ND 0 1ND
Moisture % 38.9 38.9 1 138.9
Nickel mg/kg ND ND 0 1ND
PCB-1016 ug/kg ND ND 0 1ND
PCB-1221 ug/kg ND ND 0 1ND
PCB-1232 ug/kg ND ND 0 1ND
PCB-1242 ug/kg ND ND 0 1ND
PCB-1248 ug/kg ND ND 0 1ND
PCB-1254 ug/kg ND ND 0 1ND
PCB-1260 ug/kg ND ND 0 1ND
PCB-1268 ug/kg ND ND 0 1ND
Polychlorinated biphenyl ug/kg ND ND 0 1ND
Potassium mg/kg 243 243 1 1243
Selenium mg/kg ND ND 0 1ND
Silver mg/kg ND ND 0 1ND
Sodium mg/kg ND ND 0 1ND
Thallium mg/kg ND ND 0 1ND
Total Organic Carbon (TOC) ug/g 730 730 1 1730
Uranium mg/kg ND ND 0 1ND
Uranium ug/g ND ND 0 1ND
Vanadium mg/kg 10.9 10.9 1 110.9
Zinc mg/kg 20.1 20.1 1 120.1
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Table 4.40 Non-Radiological Data for Sediment Location S27

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Aluminum mg/kg 2220 4350 2 23280
Antimony mg/kg ND ND 0 2ND
Arsenic mg/kg ND ND 0 2ND
Barium mg/kg 22.7 35 2 228.8
Beryllium mg/kg ND ND 0 2ND
Cadmium mg/kg ND ND 0 2ND
Calcium mg/kg 461 686 2 2574
Chromium mg/kg 14.5 17.4 2 215.9
Cobalt mg/kg ND 2.5 1 21.83
Copper mg/kg 2.84 6.85 2 24.84
Iron mg/kg 3960 5270 2 24620
Lead mg/kg ND ND 0 2ND
Magnesium mg/kg 213 374 2 2294
Manganese mg/kg 102 178 2 2140
Mercury mg/kg ND ND 0 2ND
Moisture % 36.6 44.2 2 240.4
Nickel mg/kg ND ND 0 2ND
PCB-1016 ug/kg ND ND 0 2ND
PCB-1221 ug/kg ND ND 0 2ND
PCB-1232 ug/kg ND ND 0 2ND
PCB-1242 ug/kg ND ND 0 2ND
PCB-1248 ug/kg ND ND 0 2ND
PCB-1254 ug/kg ND ND 0 2ND
PCB-1260 ug/kg ND ND 0 2ND
PCB-1268 ug/kg ND ND 0 2ND
Polychlorinated biphenyl ug/kg ND ND 0 2ND
Potassium mg/kg 131 230 2 2180
Selenium mg/kg ND ND 0 2ND
Silver mg/kg ND ND 0 2ND
Sodium mg/kg ND ND 0 2ND
Thallium mg/kg ND ND 0 2ND
Total Organic Carbon (TOC) ug/g 2700 4400 2 23550
Uranium ug/g ND ND 0 1ND
Uranium mg/kg ND ND 0 2ND
Vanadium mg/kg 6.95 10.2 2 28.57
Zinc mg/kg ND 24.5 1 217.2
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Table 4.41 Non-Radiological Data for Sediment Location S34

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Aluminum mg/kg 2490 3140 3 32820
Antimony mg/kg ND ND 0 3ND
Arsenic mg/kg ND ND 0 3ND
Barium mg/kg 25.7 29.2 3 327
Beryllium mg/kg ND ND 0 3ND
Cadmium mg/kg ND ND 0 3ND
Calcium mg/kg 308 495 3 3391
Chromium mg/kg 17.2 19.1 3 318
Cobalt mg/kg ND 2.5 1 31.55
Copper mg/kg ND 14.4 2 38.31
Iron mg/kg 3590 4150 3 33840
Lead mg/kg ND ND 0 3ND
Magnesium mg/kg 229 328 3 3275
Manganese mg/kg 61.5 73 3 366.2
Mercury mg/kg ND ND 0 3ND
Moisture % 25.1 41.7 3 336.1
Nickel mg/kg ND ND 0 3ND
PCB-1016 ug/kg ND ND 0 3ND
PCB-1221 ug/kg ND ND 0 3ND
PCB-1232 ug/kg ND ND 0 3ND
PCB-1242 ug/kg ND ND 0 3ND
PCB-1248 ug/kg ND ND 0 3ND
PCB-1254 ug/kg ND ND 0 3ND
PCB-1260 ug/kg ND ND 0 3ND
PCB-1268 ug/kg ND 120 1 366.7
Polychlorinated biphenyl ug/kg ND 130 1 383.3
Potassium mg/kg 184 232 3 3209
Selenium mg/kg ND ND 0 3ND
Silver mg/kg ND ND 0 3ND
Sodium mg/kg ND ND 0 3ND
Thallium mg/kg ND ND 0 3ND
Total Organic Carbon (TOC) ug/g 1800 3900 3 32800
Uranium ug/g ND ND 0 2ND
Uranium mg/kg ND ND 0 3ND
Vanadium mg/kg 7.95 8.21 3 38.05
Zinc mg/kg ND ND 0 3ND
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Table 4.42 Non-Radiological Data for Sediment Location C746KTB2

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Aluminum mg/kg 2420 2850 2 22640
Antimony mg/kg ND ND 0 2ND
Arsenic mg/kg ND ND 0 2ND
Barium mg/kg 28.1 30 2 229
Beryllium mg/kg ND ND 0 2ND
Cadmium mg/kg ND ND 0 2ND
Calcium mg/kg 675 699 2 2687
Chromium mg/kg 5.46 6.97 2 26.21
Cobalt mg/kg ND 3.04 1 22.14
Copper mg/kg 4.21 5.36 2 24.79
Iron mg/kg 4510 5720 2 25120
Lead mg/kg ND ND 0 2ND
Magnesium mg/kg 290 296 2 2293
Manganese mg/kg 219 284 2 2252
Mercury mg/kg ND ND 0 2ND
Moisture % 53.2 152 2 2102
Nickel mg/kg ND ND 0 2ND
PCB-1016 ug/kg ND ND 0 2ND
PCB-1221 ug/kg ND ND 0 2ND
PCB-1232 ug/kg ND ND 0 2ND
PCB-1242 ug/kg ND ND 0 2ND
PCB-1248 ug/kg ND ND 0 2ND
PCB-1254 ug/kg ND ND 0 2ND
PCB-1260 ug/kg ND ND 0 2ND
PCB-1268 ug/kg ND ND 0 2ND
Polychlorinated biphenyl ug/kg ND ND 0 2ND
Potassium mg/kg 174 174 2 2174
Selenium mg/kg ND ND 0 2ND
Silver mg/kg ND ND 0 2ND
Sodium mg/kg ND 200 1 295.7
Thallium mg/kg ND ND 0 2ND
Total Organic Carbon (TOC) ug/g 3200 9500 2 26350
Uranium mg/kg ND ND 0 2ND
Uranium ug/g ND ND 0 1ND
Vanadium mg/kg 8.29 11.7 2 29.99
Zinc mg/kg ND 20 1 214.7
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Table 4.43 Non-Radiological Data for Sediment Location C746KUP

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Aluminum mg/kg 2060 3800 2 22930
Antimony mg/kg ND ND 0 2ND
Arsenic mg/kg ND ND 0 2ND
Barium mg/kg 32.2 36.1 2 234.1
Beryllium mg/kg ND 0.5 1 20.28
Cadmium mg/kg ND ND 0 2ND
Calcium mg/kg 697 1130 2 2914
Chromium mg/kg 4.79 22.1 2 213.4
Cobalt mg/kg 2.75 3.39 2 23.07
Copper mg/kg 10 12.4 2 211.2
Iron mg/kg 4810 7800 2 26300
Lead mg/kg ND ND 0 2ND
Magnesium mg/kg 279 411 2 2345
Manganese mg/kg 268 325 2 2296
Mercury mg/kg ND ND 0 2ND
Moisture % 38.2 60.5 2 249.3
Nickel mg/kg ND 5 1 23.07
PCB-1016 ug/kg ND ND 0 2ND
PCB-1221 ug/kg ND ND 0 2ND
PCB-1232 ug/kg ND ND 0 2ND
PCB-1242 ug/kg ND ND 0 2ND
PCB-1248 ug/kg ND ND 0 2ND
PCB-1254 ug/kg ND ND 0 2ND
PCB-1260 ug/kg ND ND 0 2ND
PCB-1268 ug/kg ND ND 0 2ND
Polychlorinated biphenyl ug/kg ND ND 0 2ND
Potassium mg/kg 166 214 2 2190
Selenium mg/kg ND ND 0 2ND
Silver mg/kg ND ND 0 2ND
Sodium mg/kg ND 200 1 284.9
Thallium mg/kg ND ND 0 2ND
Total Organic Carbon (TOC) ug/g 2400 4500 2 23450
Uranium ug/g ND ND 0 1ND
Uranium mg/kg ND ND 0 2ND
Vanadium mg/kg 9.06 19.5 2 214.3
Zinc mg/kg ND 24.8 1 217.4
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Table 4.44 Non-Radiological Data for Sediment Location S32

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Aluminum mg/kg 6040 8380 2 27210
Antimony mg/kg ND ND 0 2ND
Arsenic mg/kg ND ND 0 2ND
Barium mg/kg 50.6 53.3 2 251.9
Beryllium mg/kg ND 0.51 1 20.337
Cadmium mg/kg ND ND 0 2ND
Calcium mg/kg 1930 2380 2 22160
Chromium mg/kg 28.7 90.3 2 259.5
Cobalt mg/kg 2.42 3.06 2 22.74
Copper mg/kg 20.8 82 2 251.4
Iron mg/kg 6680 11800 2 29240
Lead mg/kg ND ND 0 2ND
Magnesium mg/kg 778 884 2 2831
Manganese mg/kg 96.3 127 2 2112
Mercury mg/kg ND 0.24 1 20.165
Moisture % 51.8 67.5 2 259.6
Nickel mg/kg 16.5 34.9 2 225.7
PCB-1016 ug/kg ND ND 0 2ND
PCB-1221 ug/kg ND ND 0 2ND
PCB-1232 ug/kg ND ND 0 2ND
PCB-1242 ug/kg ND ND 0 2ND
PCB-1248 ug/kg ND 2280 1 21160
PCB-1254 ug/kg 320 1290 2 2805
PCB-1260 ug/kg 210 580 2 2395
PCB-1268 ug/kg ND ND 0 2ND
Polychlorinated biphenyl ug/kg 530 4160 2 22340
Potassium mg/kg 524 668 2 2596
Selenium mg/kg ND ND 0 2ND
Silver mg/kg ND 2.5 1 21.47
Sodium mg/kg ND ND 0 2ND
Thallium mg/kg ND ND 0 2ND
Total Organic Carbon (TOC) ug/g 3800 15000 2 29400
Uranium ug/g 36.2 36.2 1 136.2
Uranium mg/kg ND ND 0 2ND
Vanadium mg/kg 12.9 23.2 2 218
Zinc mg/kg 46.3 72.4 2 259.3
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Table 4.45 Non-Radiological Data for Sediment Location S28

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Aluminum mg/kg 2760 3940 2 23350
Antimony mg/kg ND ND 0 2ND
Arsenic mg/kg ND ND 0 2ND
Barium mg/kg 33.6 36.5 2 235
Beryllium mg/kg ND ND 0 2ND
Cadmium mg/kg ND ND 0 2ND
Calcium mg/kg 291 529 2 2410
Chromium mg/kg 4.58 6.63 2 25.61
Cobalt mg/kg 2.96 3.62 2 23.29
Copper mg/kg 6 7.14 2 26.57
Iron mg/kg 4820 5090 2 24960
Lead mg/kg ND ND 0 2ND
Magnesium mg/kg 297 368 2 2332
Manganese mg/kg 228 259 2 2244
Mercury mg/kg ND ND 0 2ND
Moisture % 40.4 45.6 2 243
Nickel mg/kg ND ND 0 2ND
PCB-1016 ug/kg ND ND 0 2ND
PCB-1221 ug/kg ND ND 0 2ND
PCB-1232 ug/kg ND ND 0 2ND
PCB-1242 ug/kg ND ND 0 2ND
PCB-1248 ug/kg ND ND 0 2ND
PCB-1254 ug/kg ND ND 0 2ND
PCB-1260 ug/kg ND ND 0 2ND
PCB-1268 ug/kg ND ND 0 2ND
Polychlorinated biphenyl ug/kg ND ND 0 2ND
Potassium mg/kg 194 363 2 2278
Selenium mg/kg ND ND 0 2ND
Silver mg/kg ND ND 0 2ND
Sodium mg/kg ND ND 0 2ND
Thallium mg/kg ND ND 0 2ND
Total Organic Carbon (TOC) ug/g 3400 5200 2 24300
Uranium mg/kg ND ND 0 2ND
Uranium ug/g ND ND 0 1ND
Vanadium mg/kg 8.36 10.7 2 29.53
Zinc mg/kg ND ND 0 2ND
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Table 4.46 Non-Radiological Analysis of Deer Liver Tissue for 2004

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Aluminum mg/kg ND 1.8 2 60.782
Antimony mg/kg ND 1.33 1 60.765
Arsenic mg/kg ND ND 0 6ND
Barium mg/kg 0.0444 0.128 6 67.66E-02
Beryllium mg/kg ND ND 0 6ND
Cadmium mg/kg ND 0.225 4 60.128
Chromium mg/kg 2.17 2.73 6 62.37
Cobalt mg/kg ND 0.255 3 60.117
Copper mg/kg 17.4 96.7 6 654.7
Iron mg/kg 59.9 129 6 693.2
Lead mg/kg ND 1.34 4 60.877
Lipids % 4.92 7.49 6 65.93
Manganese mg/kg 2.67 4.72 6 63.6
Mercury mg/kg ND ND 0 6ND
Nickel mg/kg ND 0.661 2 60.245
PCB-1016 ug/kg ND ND 0 6ND
PCB-1221 ug/kg ND ND 0 6ND
PCB-1232 ug/kg ND ND 0 6ND
PCB-1242 ug/kg ND ND 0 6ND
PCB-1248 ug/kg ND ND 0 6ND
PCB-1254 ug/kg ND ND 0 6ND
PCB-1260 ug/kg ND 21.5 1 67.57
PCB-1268 ug/kg ND ND 0 6ND
Polychlorinated biphenyl ug/kg ND 21.5 1 67.57
Selenium mg/kg ND ND 0 6ND
Silver mg/kg ND 0.234 2 60.13
Thallium mg/kg ND ND 0 6ND
Vanadium mg/kg ND ND 0 6ND
Zinc mg/kg 26.1 43.5 6 632
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Table 4.47 Non-Radiological Analysis of Deer Muscle Tissue for 2004

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Aluminum mg/kg ND ND 0 6ND
Antimony mg/kg ND ND 0 6ND
Arsenic mg/kg ND ND 0 6ND
Barium mg/kg ND 0.0648 5 63.31E-02
Beryllium mg/kg ND ND 0 6ND
Cadmium mg/kg ND 0.209 5 60.144
Chromium mg/kg 1.59 1.8 6 61.71
Cobalt mg/kg ND ND 0 6ND
Copper mg/kg 0.76 1.57 6 61.38
Iron mg/kg 34 44.2 6 639.5
Lead mg/kg ND 1.05 2 60.575
Manganese mg/kg 0.175 0.481 6 60.254
Mercury mg/kg ND ND 0 6ND
Nickel mg/kg ND 0.277 1 60.157
Selenium mg/kg ND ND 0 6ND
Silver mg/kg ND 1.37 1 60.303
Thallium mg/kg ND ND 0 6ND
Vanadium mg/kg ND ND 0 6ND
Zinc mg/kg 12.8 18 6 615.3

Table 4.48 Non-Radiological Analysis of Deer Kidney Tissue for 2004

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Aluminum mg/kg ND 2.43 4 61.09
Antimony mg/kg ND ND 0 6ND
Arsenic mg/kg ND ND 0 6ND
Barium mg/kg 0.383 0.698 6 60.527
Beryllium mg/kg ND ND 0 6ND
Cadmium mg/kg 0.755 1.76 6 61.15
Chromium mg/kg 1.21 1.88 6 61.6
Cobalt mg/kg ND ND 0 6ND
Copper mg/kg 2.6 4.25 6 63.66
Iron mg/kg 38.3 82.3 6 668.3
Lead mg/kg ND 1.48 2 60.659
Manganese mg/kg 0.955 2.93 6 61.72
Mercury mg/kg 0.025 0.042 6 60.0335
Nickel mg/kg 0.288 0.861 6 60.498
Selenium mg/kg 0.41 0.67 6 60.533
Silver mg/kg ND 0.398 1 60.138
Thallium mg/kg ND ND 0 6ND
Vanadium mg/kg ND ND 0 6ND
Zinc mg/kg 16.2 29.7 6 620.9
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Table 4.49 Non-Radiological Analysis of Deer Fat Tissue for 2004

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Lipids % 43.7 90.4 12 1271.8
PCB-1016 ug/kg ND ND 0 12ND
PCB-1221 ug/kg ND ND 0 12ND
PCB-1232 ug/kg ND ND 0 12ND
PCB-1242 ug/kg ND ND 0 12ND
PCB-1248 ug/kg ND ND 0 12ND
PCB-1254 ug/kg ND ND 0 12ND
PCB-1260 ug/kg 18.8 147 12 1260.6
PCB-1268 ug/kg ND ND 0 12ND
Polychlorinated biphenyl ug/kg 18.8 147 12 1260.6

4-49



Environmental Monitoring Results, Paducah Annual Site Report for Calendar Year 2004

Fish Non-Radiological Data

Table 4.50 Non-Radiological Analysis of Fish Tissue at BM 5.85 for 2004

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Aluminum mg/kg 3.82 19 2 211.4
Antimony mg/kg ND ND 0 2ND
Arsenic mg/kg 0.0111 0.0514 2 20.0312
Barium mg/kg 0.284 3.15 2 21.72
Beryllium mg/kg ND ND 0 2ND
Cadmium mg/kg ND 0.345 1 20.203
Chromium mg/kg 0.211 0.494 2 20.352
Cobalt mg/kg ND ND 0 2ND
Copper mg/kg 0.32 1.21 2 20.765
Iron mg/kg 9.84 54.6 2 232.2
Lead mg/kg ND 0.129 1 20.0883
Lipids % 5.48 5.48 1 15.48
Lipids N 1.83 1.83 1 11.83
Manganese mg/kg 0.515 7.12 2 23.82
Mercury mg/kg 0.059 0.124 2 20.0915
Nickel mg/kg ND 0.366 1 20.232
PCB-1016 ug/kg ND ND 0 2ND
PCB-1221 ug/kg ND ND 0 2ND
PCB-1232 ug/kg ND ND 0 2ND
PCB-1242 ug/kg ND ND 0 2ND
PCB-1248 ug/kg ND 39.5 1 222.2
PCB-1254 ug/kg ND ND 0 2ND
PCB-1260 ug/kg 85.7 201 2 2143
PCB-1268 ug/kg ND ND 0 2ND
Polychlorinated biphenyl ug/kg 125 201 2 2163
Selenium mg/kg 0.417 0.545 2 20.481
Silver mg/kg ND ND 0 2ND
Thallium mg/kg ND ND 0 2ND
Vanadium mg/kg ND ND 0 2ND
Zinc mg/kg 5.43 25.5 2 215.5
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Table 4.51 Non-Radiological Analysis of Fish Tissue at LUM 2.7 for 2004

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Aluminum mg/kg 2.14 3.86 3 33.21
Antimony mg/kg ND ND 0 3ND
Arsenic mg/kg 0.0164 0.0225 3 31.85E-02
Barium mg/kg ND ND 0 3ND
Beryllium mg/kg ND ND 0 3ND
Cadmium mg/kg ND ND 0 3ND
Chromium mg/kg ND 0.164 2 30.132
Cobalt mg/kg ND ND 0 3ND
Copper mg/kg 0.172 0.455 3 30.307
Iron mg/kg 6.47 10.6 3 38.46
Lead mg/kg ND ND 0 3ND
Lipids % 1.24 1.5 3 31.35
Manganese mg/kg 0.311 0.775 3 30.513
Mercury mg/kg 0.0764 0.132 3 30.11
Nickel mg/kg ND ND 0 3ND
PCB-1016 ug/kg ND ND 0 3ND
PCB-1221 ug/kg ND ND 0 3ND
PCB-1232 ug/kg ND ND 0 3ND
PCB-1242 ug/kg ND ND 0 3ND
PCB-1248 ug/kg ND 21.2 2 314.5
PCB-1254 ug/kg ND ND 0 3ND
PCB-1260 ug/kg 27.9 34.8 3 330.4
PCB-1268 ug/kg ND ND 0 3ND
Polychlorinated biphenyl ug/kg 27.9 56 3 343.3
Selenium mg/kg 0.55 0.865 3 30.725
Silver mg/kg ND ND 0 3ND
Thallium mg/kg ND ND 0 3ND
Vanadium mg/kg ND ND 0 3ND
Zinc mg/kg 4.95 6.51 3 35.53

4-51



Environmental Monitoring Results, Paducah Annual Site Report for Calendar Year 2004

Fish Non-Radiological Data

Table 4.52 Non-Radiological Analysis of Fish Tissue at LUM 4.5 for 2004

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Aluminum mg/kg 2.5 4.92 3 33.36
Antimony mg/kg ND ND 0 3ND
Arsenic mg/kg 0.0144 0.017 3 30.0155
Barium mg/kg 0.779 1.08 3 30.895
Beryllium mg/kg ND ND 0 3ND
Cadmium mg/kg ND ND 0 3ND
Chromium mg/kg 0.123 0.513 3 30.298
Cobalt mg/kg ND ND 0 3ND
Copper mg/kg 0.306 0.541 3 30.402
Iron mg/kg 5.98 19.5 3 311
Lead mg/kg ND ND 0 3ND
Lipids % 1.32 1.97 3 31.75
Manganese mg/kg 0.271 0.784 3 30.559
Mercury mg/kg 0.0619 0.0789 3 30.0728
Nickel mg/kg ND 0.208 1 30.132
PCB-1016 ug/kg ND ND 0 3ND
PCB-1221 ug/kg ND ND 0 3ND
PCB-1232 ug/kg ND ND 0 3ND
PCB-1242 ug/kg ND ND 0 3ND
PCB-1248 ug/kg 58.6 180 3 3120
PCB-1254 ug/kg ND ND 0 3ND
PCB-1260 ug/kg 185 467 3 3328
PCB-1268 ug/kg ND ND 0 3ND
Polychlorinated biphenyl ug/kg 244 647 3 3448
Selenium mg/kg 0.749 1.06 3 30.869
Silver mg/kg ND ND 0 3ND
Thallium mg/kg ND ND 0 3ND
Vanadium mg/kg ND ND 0 3ND
Zinc mg/kg 3.74 5.52 3 34.88
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Table 4.53 Non-Radiological Analysis of Fish Tissue at LUM 5.0 for 2004

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Aluminum mg/kg 8.98 37.4 3 321.4
Antimony mg/kg ND ND 0 3ND
Arsenic mg/kg 0.0072 0.0206 3 30.0135
Barium mg/kg 0.297 0.696 3 30.528
Beryllium mg/kg ND ND 0 3ND
Cadmium mg/kg ND ND 0 3ND
Chromium mg/kg ND 0.276 2 30.201
Cobalt mg/kg ND ND 0 3ND
Copper mg/kg 0.297 0.402 3 30.339
Iron mg/kg 6.54 9.74 3 38.14
Lead mg/kg ND ND 0 3ND
Lipids % 1.14 1.23 3 31.19
Manganese mg/kg 0.62 1.21 3 30.86
Mercury mg/kg 0.057 0.0732 3 36.36E-02
Nickel mg/kg ND ND 0 3ND
PCB-1016 ug/kg ND ND 0 3ND
PCB-1221 ug/kg ND ND 0 3ND
PCB-1232 ug/kg ND ND 0 3ND
PCB-1242 ug/kg ND ND 0 3ND
PCB-1248 ug/kg 59 64.1 3 361
PCB-1254 ug/kg ND ND 0 3ND
PCB-1260 ug/kg 141 289 3 3198
PCB-1268 ug/kg ND ND 0 3ND
Polychlorinated biphenyl ug/kg 201 348 3 3259
Selenium mg/kg 1.03 1.31 3 31.18
Silver mg/kg ND ND 0 3ND
Thallium mg/kg ND ND 0 3ND
Vanadium mg/kg ND ND 0 3ND
Zinc mg/kg 5.78 7.3 3 36.56
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Table 4.54 Non-Radiological Analysis of Fish Tissue at MAM 8.6 for 2004

Analysis Units Minimum Maximum Average
Count 
Detects

Count 
Samples

Aluminum mg/kg 1.93 29.6 4 419.7
Antimony mg/kg ND ND 0 4ND
Arsenic mg/kg 0.0142 0.0219 4 40.0179
Barium mg/kg 0.28 4.95 4 41.5
Beryllium mg/kg ND ND 0 4ND
Cadmium mg/kg ND ND 0 4ND
Chromium mg/kg ND 0.222 3 40.163
Cobalt mg/kg ND ND 0 4ND
Copper mg/kg 0.181 1.15 4 40.48
Iron mg/kg 5.93 19.7 4 410.4
Lead mg/kg ND ND 0 4ND
Lipids % 1.06 5.06 4 42.2
Manganese mg/kg 0.446 8.52 4 42.62
Mercury mg/kg 0.0546 0.173 4 40.117
Nickel mg/kg ND ND 0 4ND
PCB-1016 ug/kg ND ND 0 4ND
PCB-1221 ug/kg ND ND 0 4ND
PCB-1232 ug/kg ND ND 0 4ND
PCB-1242 ug/kg ND ND 0 4ND
PCB-1248 ug/kg ND ND 0 4ND
PCB-1254 ug/kg ND ND 0 4ND
PCB-1260 ug/kg ND 15.5 1 47.59
PCB-1268 ug/kg ND ND 0 4ND
Polychlorinated biphenyl ug/kg ND 15.5 1 47.59
Selenium mg/kg 0.424 0.517 4 40.488
Silver mg/kg ND ND 0 4ND
Thallium mg/kg ND ND 0 4ND
Vanadium mg/kg ND ND 0 4ND
Zinc mg/kg 4.17 20.4 4 48.73
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Paducah Annual Site Environmental Report Summary 2004

This report summarizes the information found in the Paducah Annual Site Environmental Report (ASER)
for 2004, DOE/OR/07-2233/V1. The U.S. Department of Energy (DOE) requires an annual report to
be prepared that presents the results from various environmental monitoring programs and activities
carried out during the year.  This report summary is written so that it can be easily understood and can
educate the reader about the mission, goals, and activities of DOE at Paducah.  This is a brief summary
of calendar year 2004 activities. These activities include environmental monitoring, contamination cleanup,
accomplishments, and general information.  This report also includes and discusses data contained in the
2004 Paducah ASER.  The data presented in this summary are a subset of the data included in the Paducah
ASER volumes I and II.

You are encouraged to comment on the content of this summary, as well as make suggestions for
future documents.  Please send your comments and suggestions to:

U.S. Department of Energy

Portsmouth/Paducah Project Office

1017 Majestic Drive, Suite 200

Lexington, Kentucky 40513

Preface

i



ii

ASER Annual Site Environmental Report

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act

D&D decontamination and decommissioning
DCG derived concentration guide
DMSA DOE Material Storage Area
DNAPL dense, nonaqueous-phase liquid
DOE U.S. Department of Energy
DUF6 depleted uranium hexafluoride

EPA U.S. Environmental Protection Agency

FFCA Federal Facility Compliance Agreement

KDOW Kentucky Division of Water
KDWM Kentucky Division of Waste Management
KPDES Kentucky Pollutant Discharge Elimination System

NEPA National Environmental Policy Act
NOV notice of violation

PGDP Paducah Gaseous Diffusion Plant

RCRA Resource Conservation and Recovery Act
ROD record of decision

SWMU solid waste management unit

TCE trichloroethene
TSCA Toxic Substances Control Act

USEC United States Enrichment Corporation

Acronyms
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U.S. Department of Energy Planning
and Management

1

The Paducah Gaseous Diffusion Plant (PGDP) reached its 50th anniversary of operation in October 2002
and is the only operating uranium enrichment plant in the United States. With a half century of production
behind it, the plant faces significant environmental cleanup challenges.  The PGDP is situated on a 3556-
acre parcel of DOE-owned property in Western Kentucky, approximately ten miles west of the city of
Paducah and three miles south of the Ohio River. The primary gaseous diffusion plant operations
associated with the enrichment process are located on 748 acres within the plant security fence. Of the
remaining acreage comprising the DOE-owned property (outside the main security fence), 1986 acres
are leased to the Kentucky Department for Fish and Wildlife Resources, as part of the West Kentucky
Wildlife Management Area, and the remaining land (822 acres) is maintained as a buffer zone around the
secure area.

The area surrounding PGDP is predominantly rural. Immediately adjacent to PGDP is a wildlife area that
is used by hunters and fishermen. The remaining area is lightly populated with randomly located residences
and farms, with some private residences located immediately adjacent to the DOE property boundary
and the wildlife area. The small communities of Grahamville and Heath are located approximately 1.5 and
2 miles east of the plant. Metropolis, Illinois, is located north of  PGDP across the Ohio River.  The PGDP
is in an area of abundant surface water and groundwater resources. Bordering the east and west sides
of the secure area are Little Bayou Creek and Bayou Creek, respectively. Little Bayou Creek originates
in the adjacent wildlife area, and Bayou Creek originates about two and one-half miles south of PGDP.
Both creeks flow north toward the Ohio River, which is about three miles north of PGDP. Water
discharged from PGDP constitutes the majority of normal flow in Bayou Creek and Little Bayou Creek.
The discharges are regulated by the Commonwealth of Kentucky.

Currently, the United States Enrichment Corporation (USEC) operates the uranium enrichment facilities
at PGDP. This corporation was established on October 24, 1992, by the enactment of the Energy Policy
Act of 1992. The charter of USEC under this act is to provide profitable and competitive uranium
enrichment services. The USEC has leased the uranium enrichment production facilities from DOE since
July 1, 1993, but DOE has retained the nonleased facilities and is responsible for the decontamination and
decommissioning (D&D) and cleanup for environmental conditions that existed before July 1, 1993.

In 2004, DOE began implementation of an agreement between DOE and the Commonwealth of
Kentucky that was intended to promote accelerated cleanup at PGDP, develop integrated planning and
funding requests, meet commitments under the Paducah Federal Facility Agreement, and settle all
identified outstanding enforcement and compliance issues through an Agreed Order.  The Letter of Intent
documented the desire to move forward and share a vision to accomplish the agreed-upon scope by a
mutually acceptable date, with a goal to achieve accelerated completion.  DOE agreed to take all
necessary steps to accelerate risk reduction and to apply as large a percentage as possible of the Paducah
Site’s budget to accelerated cleanup as a continuing and ongoing process.  “Risk reduction” to human
health and the environment would be considered an important factor in setting priorities and cleanup
strategies.  A preference would be for cleanup strategies that reduce site-wide long-term stewardship
requirements and costs.  DOE and the Commonwealth of Kentucky agreed to seek United States
Environmental Protection Agency (EPA) agreement and cooperation as well with response to
implementing these approaches.



Paducah Annual Site Environmental Report Summary 2004

2

The following two major programs are operated by DOE at the Paducah Site: (1) Environmental
Management and (2) Uranium Programs. Environmental Restoration, Waste Operations, and D&D are
projects under the Environmental Management Program.  The program/project missions are described
below.

Program Missions

RELATIONSHIP BETWEEN DOE AND USEC AT PADUCAH

ENVIRONMENTAL
MANAGEMENT

DOE

WASTE OPERATIONS

URANIUM PROGRAMS

Decontamination and Decommissioning

URANIUM
ENRICHMENT

USEC
(LEASEE)

ENVIRONMENTAL
RESTORATION

Program/Project Mission 

Environmental Restoration Ensure that releases from past activities at the Paducah Site are 
investigated, and that appropriate remedial action is taken for protection 
of human health and the environment. 

Waste Operations Characterize and dispose of the legacy waste stored onsite in 
compliance with various agreements between DOE and the regulatory 
agencies (including waste in DOE Material Storage Areas). 

Decontamination and 
Decommissioning 

A subset of the Environmental Restoration and Waste Management 
projects that will disposition surplus facilities and prepare materials or 
waste for disposal or future use. 

Uranium Programs  Maintain safe, compliant storage of the DOE depleted uranium 
hexafluoride inventory, pending final disposal of the material, and 
manage facilities and grounds not leased to USEC. Design, contruct, 
and operate a facility to convert depleted uranium hexafluoride to 
uranium oxide and aqueous hydrogen fluoride. 

 
 



Environmental Compliance

The DOE is required to comply with  environmental laws and regulations that have been properly
promulgated by the Commonwealth of Kentucky and EPA. These regulations have been established to
limit exposure to levels of hazardous wastes and chemicals that may be detrimental to human health and
the environment. The primary laws and regulations of concern applicable to the DOE-owned site are
summarized as follows.

RESOURCE CONSERVATION AND RECOVERY ACT (RCRA)

Resource Conservation and Recovery Act is a law that governs the management of hazardous waste. The
PGDP received a RCRA permit to manage hazardous waste on August 19, 1991.  The permit must be
renewed every ten years.  DOE submitted a hazardous waste permit renewal application to the Kentucky
Division of Waste Management (KDWM) on February 21, 2001.  On September 28, 2001, KDWM
requested additional information.  A revised permit application was submitted in February 2002.
Additional revisions to the application were needed based on waste management operational changes,
requests for additional treatment methods, and deficiencies in Part A in accordance with a request from
KDWM dated March 15, 2004. The revised permit applications were submitted to KDWM on April 13,
2004.  The new hazardous waste management facility permit was issued to DOE on September 30, 2004.
The permit became effective on October 31, 2004, and is valid for ten years.

The DOE did not receive any notices of violation (NOVs) during 2004 from Kentucky or EPA regulators.

In 2004, DOE submitted closure plans to Kentucky regulators for 14 DOE Material Storage Areas
(DMSAs).

Requirements associated with the October 2003 Agreed Orders were met in 2004.  Seventeen solid
waste management unit  (SWMU) assessment reports were revised in accordance with the Agreed Order
to identify newly discovered hazardous waste in DMSAs. Part A of the RCRA Permit was revised to
include 15 of these areas.  All Priority A DMSAs were characterized by September 30, 2004, in
accordance with the Agreed Order. Material from 12 of the Priority A DMSAs was dispositioned from
the DMSAs. Three Priority A DMSAs were turned over for reuse and six were characterized for waste
material.

SOLID WASTE

The DOE disposes of a portion of its solid waste units in on-site landfill C-746-U.  During 2003 and 2004,
the amount of waste disposed of in the landfill was 9151 tons and 35,000 tons (8302 and 31,773 metric
tons), respectively.  In lieu of disposing of office waste at the C-746-U Landfill, office waste generated
by DOE and its contractors at the plant site is taken offsite for disposal.

The DOE did not receive any NOVs during 2004 from Kentucky or EPA regulators.
3
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UNDERGROUND STORAGE TANKS

The DOE is responsible for 16 of the 18 underground storage tanks that have been reported to Kentucky
regulators, as required.  USEC is responsible for the other two underground storage tanks. Of  DOE’s
16 underground storage tanks, none are currently in use. At the end of 2004, one DOE underground
storage tank (C-746-A1) had not met all regulatory requirements necessary to achieve permanent “clean”
closure. The DOE provided KDWM with closure information; however, KDWM has not yet provided
DOE with a final closure determination.

NATIONAL ENVIRONMENTAL POLICY ACT (NEPA)

The DOE issued a Record of Decision (ROD) on July 27, 2004, for Construction and Operation of
a Depleted Uranium Hexafluoride Conversion Facility at the Paducah, KY, Site (DOE/EIS-0359).
The facility will convert the stored inventory of depleted uranium hexafluoride (DUF6) into a more stable
uranium oxide for reuse or disposal. DOE also approved two categorical exclusions for refurbishing the
C-745-F Cylinder Storage Yard and for repairing the access road to the C-745-C Cylinder Storage
Yard.

In addition, numerous minor activities were within the scope of the previously approved categorical
exclusions for routine maintenance, small-scale facility modifications, and site characterization. The
Paducah DOE Site Office and the DOE Oak Ridge Operations Office NEPA compliance officer approve
and monitor the internal applications of previously approved categorical exclusion determinations.

CLEAN AIR ACT COMPLIANCE STATUS

The Paducah Site had two air emission point sources in 2004. The Northwest Plume Groundwater System
and the Northeast Plume Containment System are interim remedial actions under the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA), addressing the containment of
groundwater contamination. These separate facilities remove trichloroethene (TCE) contamination from
the groundwater by air stripping. At the Northwest Plume Groundwater System, the TCE-laden
groundwater passes through an air stripper to remove the TCE.  The off-gas from the air stripper then
passes through an activated carbon system to remove the TCE prior to atmosphere discharge.  The
Northeast Plume Containment System extracts TCE-contaminated groundwater and pumps it to a cooling
tower system that acts as an air stripper and removes TCE from the groundwater.

Kentucky and EPA Region 4 regulate airborne radionuclide emissions from DOE facilities under 40 Code
of Federal Regulations 61 Subpart H, the National Emission Standards for Hazardous Air Pollutants
regulations. The radiation dose calculations for the site were performed using the Clean Air Act
Assessment Package-88 of computer codes.  The dose calculations use dose conversion factors provided
by EPA.  Potential radionuclide sources at the Paducah Site in 2004 resulted from scrap metal removal/
handling, the Northwest Plume Groundwater System, C-410 D&D activities, and fugitive dust sources.
The fugitive source emissions include piles of contaminated scrap metal, roads, and building roofs. DOE
utilized ambient air-monitoring data collected by the Radiation/Environmental Monitoring Section of the
Radiation Health and Toxic Agents Branch of the Department for Public Health of the Kentucky Cabinet
for Health Services.  This was done to verify insignificant levels of radionuclides in off-site ambient air.



KENTUCKY POLLUTANT DISCHARGE ELIMINATION SYSTEM (KPDES) PERMITS

On July 9, 2004, DOE received an NOV dated July 6, 2004, from the Kentucky Division of Water
(KDOW). The violation cited two KPDES permit noncompliances. The first noncompliance cited was
a recurrence of failure for chronic toxicity at PGDP KDPES Outfall 001 for the April 18–23, 2004,
sampling event. The violation required continuation of the monthly sampling and other measures in the
Toxicity Reduction Evaluation Plan, and these efforts were ongoing at the end of 2004.

The second violation alleged failure to follow the EPA test method regarding requirements to chill and
maintain samples at 4° Celsius (39° Fahrenheit) until the samples reach the testing laboratory. The
temperatures cited in the violation correspond to the temperatures measured directly in the receiving
stream flow at Outfall 001 and recorded by sampling personnel. The temperature values cited in the
violation do not reflect the composite sampler temperature nor the temperature recorded by the
laboratory at the time of sample receipt. Temperatures recorded at the receiving laboratory indicate that
the samples were chilled and shipped at the proper temperature in accordance with the permit
requirements.

On September 16, 2004, DOE received an NOV dated September 14, 2004, from the KDOW. The
NOV cited three KPDES permit noncompliances. The first noncompliance cited an alleged violation of
the acute toxicity limit at KPDES Outfall 017 (discussed below).  In the second alleged violation, KDOW
contends that samples collected at Outfall 001 during the June 2004 sampling event were improperly
collected in accordance with KPDES permit sample temperature requirements (same issue as discussed
above). The KDOW states in the third alleged violation that DOE  did not conduct a monthly PGDP
chronic toxicity test at Outfall 001, as required, based on the test being invalid due to the alleged sampling
temperature violations.

Acute toxicity exceedances were reported to KDOW for Outfall 017 in April 2004, based on samples
collected on April 12 and April 22.  KDOW issued an NOV for this on May 21.  The NOV required
that acute toxicity testing frequency be increased from the routine quarterly testing to monthly testing, and
that a Toxicity Reduction Evaluation Plan be submitted.  Formal monthly testing was initiated in June and
the plan was submitted to KDOW on June 22.

On May 10, prior to receipt of the May 21 NOV and initiation of required monthly sampling, an additional
acute toxicity sample was collected from Outfall 017.  This sample showed lower toxicity than in April,
but still above the regulatory limit.  This sample was reported to KDOW in the quarterly Discharge
Monitoring Report in July 2004.

The September 14, 2004, NOV cites the acute toxicity exceedance identified on the voluntary May
sample from Outfall 017.  No direct impacts on the receiving stream (Bayou Creek) have been noted.

No exceedances of effluent permit limits occurred at Outfalls 015 or 019 in 2004.

5
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The primary objective of waste operations is to ensure that wastes do not migrate into the environment.
Requirements for meeting waste management regulatory objectives are varied and complex because of
the variety of waste streams generated by DOE activities.  The goal, however, is to comply with current
regulations while planning cleanup actions that will also comply with future regulations.  The DOE off-site
waste shipments in 2004 are summarized in the following graph.  In September 2004, shipment of waste
to off-site disposal facilities was placed on hold due to issues that were identified with some shipments
leaving the Paducah Site.  Corrective actions were developed and implemented in order to resume
shipments to the off-site disposal facilities.

Waste Removal
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Recycling efforts in 2004 
 

10.1 metric tons (22,400 pounds) of office paper 
0.25 metric tons (550 pounds) of aluminum cans 
0.85 metric tons (1900 pounds) of telephone books 
0.41 metric tons (816 pounds) of printer and fax toner cartridges 
4.0 metric tons (8780 pounds) of carbon used in the Northwest Plume Groundwater Treatment Facility 
Transfer of ownership of 54 out-of-service fluorine cells and 28 drums of oil for reuse 
Spent motor oil , used electrical equipment, reuse of liners from a temporary sedimentation basin 

WASTE MINIMIZATION AND POLLUTION PREVENTION

Waste Minimization and Pollution Prevention are efforts employed at PGDP to reduce the amount of
waste generated and eliminate pollution from DOE-funded activities. Waste Minimization and Pollution
Prevention efforts are primarily implemented through recycling and reuse of materials and waste-reduction
techniques. Recycling efforts in 2004 are summarized in following table.

Additional accomplishments of the Waste Minimization and Pollution Prevention Program included
continued use of micropurging techniques in groundwater sampling to reduce wastewater volume and the
transfer of unused chemicals and materials to other programs for reuse. The recycling of rechargeable
batteries and fluorescent light bulbs continues to reduce the volume of hazardous waste generated at the
site. The DOE has also converted to the use of fluorescent bulbs that are not hazardous.
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Decontamination and decommissioning is conducted on facilities and other structures contaminated with
radiological and hazardous material when they are no longer required to fulfill a site mission.  Legacy
contamination on the floors, walls, and ceiling of a structure, and on equipment, constitutes a potential for
release to the environment if not appropriately managed.  Two major facilities comprising approximately
46,450 m2 (500,000 ft2) have been categorized for D&D at PGDP.  These facilities are the C-340 Metal
Reduction Plant Complex, where uranium hexafluoride was converted to uranium metal and hydrogen
fluoride; and the C-410 Feed Plant Complex, where uranium trioxide was converted to uranium
tetrafluoride.  Contaminants at these facilities include depleted uranium, natural uranium and transuranic
radionuclides, uranium tetrafluoride, polychlorinated biphenyls, asbestos, and lead paint.  Fifteen less-
significant inactive facilities are included in the D&D program at Paducah.

Comprehensive Environmental Response, Compensation, and Liability Act documentation for removal
of the C-410 Complex Infrastructure has been completed, as a non-time-critical removal action.
Additional documentation will be required for the C-410 Building demolition and for the C-340 Complex.
Actual D&D of the C-410/C-420 Complex has been initiated.

Decontamination and decommissioning accomplishments in 2004 at the C-410/C-420 Complex included
the following:

• Completed sorting and repackaging of over 100 B-25 boxes of compactible wastes from the C-
410 complex for off-site disposal.

• Completed isolation of steam, air, nitrogen, and steam condensate lines that enter the C-410
Complex.

• Completed removal of support facilities around hydrofluoric acid tanks and shipped 11
hydrofluoric tanks to the Nevada Test Site for disposition.

• Shipped hydrofluoric acid tank residuals to Envirocare.

Disposition of Hydrogen Fluoride Tank at the
Nevada Test Site

8

Decontamination and Decommissioning



DOE MATERIAL STORAGE AREAS

The DMSAs are material and equipment storage areas at PGDP that are undergoing a characterization
process to comply with potential nuclear criticality safety, regulatory, and solid waste requirements.
Originally included with the PGDP facilities leased to USEC, the return of the areas was accepted by DOE
from USEC on December 31, 1996, to facilitate Nuclear Regulatory Commission certification of PGDP.
The 160 DMSAs are now nonleased areas located inside buildings leased to USEC or in designated
outside areas.

The Kentucky Natural Resources and Environmental Protection Cabinet filed an administrative complaint
in October 2001 regarding the enforcement of NOVs alleging violations of Kentucky’s delegated
hazardous waste management program regulations. Most of these NOVs alleged the failure to characterize
materials in DMSAs at PGDP, or the unpermitted storage of hazardous waste in DMSAs. In October
2003, an Agreed Order between DOE and the Commonwealth of Kentucky was signed that resolved
enforcement of the NOVs. The Agreed Order established regulatory deadlines for characterization and
removal of DMSAs and also established RCRA closure requirements for DMSAs that are found to
contain hazardous waste. As a result of the implementation of the order, 158,000 cubic feet of DMSA
material have been disposed; 625,000 of 865,000 cubic feet have been characterized; and 14 outside
DMSAs have been emptied. The three remaining active outside DMSAs have been fully characterized and
plans are underway to complete material disposition of those areas.

The Agreed Order commitments for Priority A DMSAs have been met. Fieldwork gives priority to
DMSAs located outside or those that may contain hazardous waste. Lower priority DMSAs are
addressed, while sampling and analysis results from higher priority locations are prepared in order to
achieve maximum efficiency in field operations. The DOE notifies the Commonwealth of Kentucky when
hazardous waste is identified during the DMSA project.

TOXIC SUBSTANCES CONTROL ACT (TSCA)

The Uranium Enrichment TSCA Federal Facility Compliance Agreement (FFCA) between EPA and
DOE was signed February 1992.  To meet the compliance goals at the Paducah Site, the act is frequently
revised and updated.   Under this agreement, action plans have been developed and implemented for
removal and disposal of polychlorinated biphenyl material at the Paducah Site.   All Paducah Site Uranium
Enrichment TSCA FFCA milestones for 2004 were completed.

9
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Environmental restoration includes the activities and tasks required by state and federal regulations that
must be implemented to clean the Paducah site. The levels to which the site needs to be cleaned must be
mutually agreed upon by DOE and the regulatory agencies.

The National Contingency Plan states that owners of large, complex sites with multiple source areas, such
as federal facilities, may choose to divide their sites into smaller areas for characterization and implementing
response actions, as opposed to conducting a single site-wide comprehensive action. These discrete
actions, referred to as operable units, may address a geographic portion of the site, specific site problems,
or include a series of interim actions followed by final actions. The PGDP site cleanup strategy adopts this
approach and includes a series of prioritized actions, ongoing site characterization activities, to support
future response action decisions and D&D of the currently operating PGDP. Once the plant ceases
operation, a Comprehensive Sitewide Operable Unit evaluation will be conducted. The operable units
were established by developing a site-conceptual risk model for each source area (SWMU/Area of
Concern). This process included a qualitative evaluation of contaminant types and concentration, release
mechanisms, exposure pathways, points of exposure, and receptors based on current and reasonably
foreseeable land use.

Environmental Restoration

10

Sources and areas of contamination suspected as primary risk contributors to off-site residents from
groundwater were grouped under the Groundwater Operable Unit. Similarly, the Surface Water Operable
Unit contains sources and areas of contamination posing the greatest risks to recreational users. The Soils,
D&D, and Burial Grounds operable units contain sources posing the greatest risks to on-site industrial
workers. The objective of grouping the sources and areas of contamination into media-specific operable
units is to provide a complete approach to assess site-wide risks, identify and prioritize response actions,
and develop integrated cleanup solutions that will reduce risk.

The DOE uses a combination of factors to prioritize work being implemented under the Environmental
Management Program at PGDP. These include risk-based criteria, compliance with other programs,
technical considerations associated with PGDP operations, mortgage reduction, and demonstrated
progress toward completing the environmental management mission. The risk-prioritization criteria (see
table) incorporate the general program management principles of the National Contingency Plan, which
emphasizes the use of accelerated actions to address imminent threats and reduce migration of off-site
contamination.

Risk Prioritization Criteria

• Mitigate immediate threats, both on- and off-site.
• Reduce further migration of off-site contamination.
• Address sources contributing to off-site contamination.
• Address remaining sources contributing to on-site contamination.
• Perform D&D of non-operating gaseous diffusion plant.
• Evaluate the final Comprehensive Sitewide Operable Unit.
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Accomplishments 

Submitted a Record of Decision for the C-400 groundwater action. 

Completed the Southwest Plume and C-746-S&T Site Investigations. 

Continued operation of the Northwest and Northeast Plume Groundwater Treatment 
Systems. 

Completed the North-South Diversion Ditch Section 2 remediation. 

Issued for regulatory review of the Surface Water Operable Unit Sampling and Analysis 
Plan. 

Continued characterization, removal, and disposal of scrap metal. At the end of 2004, 
approximately 7000 tons of scrap had been removed from the Paducah Site. (The following 
graph shows scrap disposition for calendar year 2004.) 
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Scrap Metal Removal Project disposition during 2004

Significant accomplishments for the environmental restoration program conducted in 2004 include the
following:

The Paducah Site had an estimated 54,000 tons of scrap metal in ten scrap yards, most of which are
adjacent to each other, located in the northwestern portion of the plant’s fenced area.  During 2002, DOE
completed construction of a stormwater control basin to support the removal action. In 2003, removal
of scrap metal was initiated.  At the end of 2004, approximately 7000 tons of scrap had been removed
from the Paducah Site.  The following graph shows the disposition of scrap by month during 2004.
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DEPLETED URANIUM HEXAFLUORIDE CYLINDER MANAGEMENT

Depleted uranium hexafluoride is a product of the uranium enrichment process. A solid, at ambient
temperatures, DUF6 is stored in large metal cylinders. At the end of 2004, the Paducah Site managed an
inventory of approximately 38,000 cylinders containing approximately 454,000 metric tons of uranium
hexafluoride (most containing DUF6) stored in outdoor facilities, commonly referred to as cylinder storage
yards. Additional cylinders are added to the DOE inventory annually as a result of formal agreements with
USEC.

Depleted uranium hexafluoride is stored as a crystalline solid at less than atmospheric pressure. When
DUF6 is exposed to the atmosphere, hydrogen fluoride and uranium-reaction products form. The hazard
potential of  DUF6 is primarily chemical toxicity from any released hydrogen fluoride, rather than a
radiological hazard. The DOE has an active Cylinder Management Program that includes cylinder and
cylinder yard maintenance, routine inspections, cylinder yard construction and improvement, and other
programmatic activities, such as cylinder corrosion studies. A cylinder inventory database is maintained,
which serves as a systematic repository for all cylinder inspection data.

Uranium Programs
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DUF6 facility construction activities

The mission of the Uranium Programs is to maintain safe, compliant storage of the DOE DUF6 inventory,
pending final disposal of the material, and manage facilities and grounds not leased to USEC. The programs
must also design, construct, and operate a facility to convert DUF6 to uranium oxide and aqueous hydrogen
fluoride. The management activities associated with DUF6 cylinders are described as follows.

On April 15, 1999, DOE issued the Final Programmatic
Environmental Impact Statement for Alternative Strategies
for the Long-Term Management and Use of Depleted
Uranium Hexafluoride, in response to the Defense Nuclear
Facility Safety Board’s request to analyze alternative chemical
forms for the storage of  DUF6. In 2002, as a result of this study,
DOE selected Uranium Disposition Services, LLC, to design,
build, and operate facilities at Paducah, Kentucky, and
Portsmouth, Ohio, that would convert the inventory of DUF6 to
triuranium octoxide, a more stable form of uranium that is suitable
for disposal or reuse. Construction began in July 2004,
consistent with Public Law 107-206. Initial construction
activities focused on building a site sediment pond and installing
truck entrance pads and roadways.

The DOE also entered into an Agreed Order with the
Commonwealth of Kentucky in October 2003 that included a
Cylinder Management Plan for continued activities associated
with cylinder management at Paducah. The DOE continued to
comply with activities outlined in this Agreed Order.



Radiation--What Is It?

It comes from outer space, the ground, the food we eat, and even from within our own bodies. Radiation
is all around us and has been present since the birth of this planet. Naturally occurring radioactive materials
were discovered in 1896. Less than 50 years later, physicist Enrico Fermi split the atom, producing the
first sustainable nuclear chain reaction. Today, both man-made and natural radiation are part of our lives.
We use radioactive materials for beneficial purposes, such as generating electricity and diagnosing and
treating medical problems. For example, more than 200 million X-rays are performed in America every
year. Over 80 percent of our exposure to radiation comes from natural sources. Our own bodies, which
contain the radioactive element potassium, account for 11 percent of our total exposure. Consumer
products make up another three percent of our exposure. The average annual radiation exposure for a
person living in the United States is 360 millirem (mrem).

Though radiation offers many benefits, exposure to it can also threatens our health and the quality of our
environment.  We cannot eliminate radiation from our environment.  We can, however, reduce our risks
by controlling our exposure to it.  Radiation can cause cancer if the exposure is great enough.  In this
respect, it is similar to many hazardous chemicals found in the environment that can cause cancer.  It may
cause other adverse health effects, including genetic defects in the children of exposed parents or mental
retardation in the children of mothers exposed during pregnancy.  However, the risk of developing cancer
due to radiation exposure is much higher than the risk of these other effects.  Much of our knowledge about
the risks from radiation is based on studies of over 100,000 survivors of the atomic bombs at Hiroshima
and Nagasaki, Japan.  In these studies that have continued over the last 50 years, scientists have been able
to observe the effects of a wide range of radiation doses, including doses comparable to an average
person’s lifetime dose from naturally occurring background radiation (about 20,000 mrem).  We have
learned many things from these studies.  The most important are as follows:

• The higher the radiation dose a person receives, the greater the chance of developing cancer.

• It is the chance of cancer occurring, not the kind or severity of cancer, that increases as the
radiation dose increases.

• Most cancers do not appear until many years after the radiation dose is received (typically 10 to
40 years).

Possible radiation pathways13
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2004 Paducah Site Radiation Dose

Radiation and radioactive material in the environment can reach people through many routes.
Potential routes for radiation are referred to as pathways, as shown in the figure below. For
example, radioactive material in the air could fall on a pasture. Cows could then eat the grass,
and the radioactive material on the grass would show up in the cow’s milk. People drinking
the milk would thus be exposed to this radiation. Or, people could simply inhale the
radioactive material in the air. The same events could occur with radioactive material in water.
Fish living in the water would be exposed. People eating the fish would then be exposed to
the radiation in the fish, or people swimming in the water would be exposed.

The graph to the right shows DOE’s maximum potential contribution to the radiation dose
that a person could receive from being exposed to various media in the environment around
the Paducah Site (potential USEC dose contributions are not included) for 2004. The dose
is calculated based on 2004 monitoring of media, such as air, surface water, sediment, and
deer meat. Groundwater is not included because residents living near the site are not drinking
the groundwater. The worst-case combined (internal and external) dose to an individual
member of the public was calculated at 0.359 mrem. This level is well below the DOE annual
dose limit of 100 mrem/year to members of the public and below the EPA limit of a 10-mrem
airborne dose to the public. The dose chart shows all media used for the calculation.

Surface Water
0 mrem/year

Sediment
Ingestion

0.359 mrem/
year

Deer Meat
Ingestion

0 mrem/year

Direct Radiation
0 mrem/year

Atmospheric
Release1

0.00024 mrem/year

1DOE source emissions were from the Northwest Plume, Scrap Metal Removal, and
C-410 D&D Fluorine Cell blasting activities.

0.359

100

mrem/year

M
ax

im
um

 A
llo

w
ab

le
 E

xp
os

ur
e

Site Exposure
(Worst-Case)

14

Total Maximum
Dose for 2004

0.359 mrem/year



 Environmental Monitoring

The DOE performs environmental monitoring at the Paducah Site to comply with applicable laws and
regulations, to identify trends, and to raise environmental awareness.  Effluent monitoring and
environmental surveillance monitoring are two ways environmental monitoring are performed.  Effluent
monitoring (required by environmental regulations) is performed by collecting and analyzing samples of
discharges from PGDP into the air and water.  Surveillance monitoring (performed by DOE to evaluate
its impacts on the environment) is performed by collecting and analyzing samples of environmental media
to measure the concentration of contaminants.  The information obtained from effluent discharge
monitoring is used to determine the effects on the environment of the DOE facilities operations.

WHAT ENVIRONMENTAL MEDIA ARE SAMPLED?

Routine sampling is performed on several different media, including air, groundwater, sediment, surface
water, fish, and deer.  When a need for non-routine sampling is identified, other types of samples may be
collected under special one-time studies.  In 2004, approximately 900 samples were collected.  The
different media are discussed in the text on the following pages, providing some detail of what is sampled,
the results of sampling during 2004, and the relative effect on the radiation dose calculation.  In most cases,
contaminants that are specific to the plant site are discussed in detail, such as uranium, technetium-99,
TCE, and polychlorinated biphenyls.

Bayou Creek

15
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AIR AND RADIOLOGICAL MONITORING RESULTS

The DOE monitors specific sources of contamination, such as systems emitting radionuclides. Through a
grant funded by DOE, the Radiation/Environmental Monitoring Section of the Radiation Health and Toxic
Agents Branch of the Kentucky Cabinet for Health Services Department for Public Health monitors
ambient air for radionuclides. Thermoluminescent dosimeters (radiation measuring devices) are used to
monitor the dose that may be received from radioactivity at, or near, the plant site.

The DOE had three sources of airborne radionuclides in 2004. These sources were the Northwest Plume
Groundwater System, the Scrap Metal Removal Projects, and the C-410 D&D Fluorine Cell Blasting
Project. The amount of radionuclides emitted were calculated or determined based on sampling data and
emission factors. Based on the radionuclide results, the radiation dose from these projects to the maximally
exposed individual through emissions to the air was calculated to be approximately 0.00024 mrem/year
in 2004. The DOE sources of air discharge for contaminants other than radionuclides were the Northwest
Plume Groundwater System and the Northeast Plume Groundwater System. Combined, these systems
removed 1854 pounds (0.93 tons) of TCE from the groundwater through the use of air-stripping
processes.

The DOE utilized ambient-air-monitoring data to verify insignificant levels of radionuclides in off-site
ambient air. Ambient-air data were collected at ten sites surrounding the plant in order to measure
radionuclides emitted from Paducah Site sources, including fugitive emissions. Results indicated that
radionuclides emitted in the air emissions were at, or below, background at the sampling locations. The
radiation dose to the maximally exposed individual member of the public (the neighbor living closest to the
PGDP security fence) from DOE operations did not vary statistically from background and was essentially
zero.

On a quarterly basis, environmental thermoluminescent dosimeters were placed at 46 locations in and
around PGDP or at background locations. Monitoring results indicate that nine locations were consistently
above background levels. These nine locations were all, at or near, the PGDP security fence in the vicinity
of uranium hexaflouride cylinder storage yards. For purposes of this ASER Summary, an additional
potential receptor was considered. In a very conservative exposure scenario, this receptor is assumed to
be exposed to the closest location that would be accessible to the public in 2004. This location is near
Harmony Cemetery, located north of the plant security fence and south of Ogden Landing Road. This
location resulted in external radiation exposures below background. This means that the dose was
effectively zero.

Air and Direct Radiation Monitoring

16



17

Surface Water and Sediment Monitoring

RADIONUCLIDES IN SURFACE WATER

The PGDP effluents are monitored at DOE outfalls under the Kentucky permit for radionuclides known
to be emitted or to have been present at the Paducah Site.  Uranium and technetium-99 are compared
with the corresponding derived concentration guide (DCG) and are presented as a percentage.  The DCG
is the concentration of a radionuclide in air or water that, under conditions of continuous exposure for one
year by one exposure mode (i.e., ingestion of water, submersion in air, or inhalation), would result in an
effective dose equivalent of 100 mrem. The combined average concentrations at all outfalls were small
percentages when compared to the DCG values.

NONRADIOLOGICAL PARAMETERS IN SURFACE WATER

None of the detected nonradiological analytes in samples collected as part of the required permit sampling
at the four DOE outfalls were in excess of permit limits. There was one exceedance of permit limits for
toxicity reported in 2004 for DOE Outfall 001 and three toxicity exceedances reported for DOE Outfall
017.

Similar to 2002 and 2003, the only results of significance compared to background data were TCE results
identified near the plant site and downstream of Little Bayou Creek at an average concentration of 1.6 and
37.75 micrograms per liter (µg/L), respectively, which is slightly higher than 2003. Trichloroethene was
also detected upstream of Bayou Creek at 2.3 µg/L.

There was one detection of polychlorinated biphenyls in surface water in 2004 at Outfall 001. In 2002,
polychlorinated biphenyl concentrations were detected at low levels near the plant site on both Bayou
Creek and Little Bayou Creek. Additionally, there were no detections of polychlorinated biphenyls in
surface water in 2001 or 2003.

NONRADIOLOGICAL PARAMETERS IN SEDIMENT

Aluminum, barium, calcium, chromium, cobalt, copper, iron, magnesium, manganese, potassium,
selenium, and vanadium were detected at all sites. The highest levels of metals were seen at the North-
South Diversion Ditch and Bayou Creek and Little Bayou Creek near the plant site. Consistent with 2002
and 2003, chromium was identified in the North-South Diversion Ditch at 59.5 milligrams per kilogram
(mg/kg) and near the plant site on Little Bayou Creek at 130.6 mg/kg (highest level). Arsenic was found
downstream in Bayou Creek and near the plant site. Zinc was found at all locations, except the reference
site. Generally, contaminants are more abundant near the plant site and decrease in areas downstream of
the plant site.

In 2004 polychlorinated biphenyls were found in the North-South Diversion Ditch, Little Bayou Creek
near the plant site, and downstream of Little Bayou Creek, with the highest levels seen at the North-South
Diversion Ditch.
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The average concentration of uranium being discharged to Outfall 015 was 15 percent of the DCG,
Outfall 001 was 3.8 percent, and Outfalls 017 and 019 was less than 1 percent. Outfall 015 received
runoff from the uranium burial ground, with small quantities of surface contamination from uranium
compounds. Runoff from the burial ground is suspected as being responsible for the elevated uranium
concentrations associated with Outfall 015.

Technetium-99 averages for 2004 for all four outfalls were well below 0.1 percent of the DCG.  Data
for 2004 do not indicate a significant change in relation to DCG levels for any radionuclide compared
to data for the past five years.

Radiological parameters were not found in significant concentrations at any sampled location in 2004
when compared to the DCGs. Concentrations of technetium-99 were elevated near the plant site and
in downstream creek locations, including the creek convergence, with the highest concentrations found
downstream of plant effluents in Little Bayou Creek.  These concentrations are well below the plant
release criteria of 900 picoCuries per liter (pCi/L). More radionuclides at higher concentrations were
detected downstream of Bayou Creek, with locations in both creeks near the plant site at similar levels.
The level of radiological parameters seen at the C-746-K Landfill was similar to those found upstream
of Bayou Creek. Radionuclides were not detected at Massac Creek or upstream or downstream on the
Ohio River in Cairo, Illinois (the nearest public drinking water source). Concentrations of radionuclides
in effluents at the Paducah Site were far below DCGs and do not pose a health risk.

The average concentrations of radiological parameters at the Little Bayou Creek seep locations are
shown in the following table. Results indicate that higher levels of technetium-99 were measured at
LBCSP5 than at other surface water locations on Little Bayou Creek; however, these concentrations
are well below the plant release criteria of 900 pCi/L and below the DCG.

Surface water-pathway dose was calculated for individuals assumed to consume water from the public
drinking water supply at Cairo, Illinois.  Cairo is the closest drinking water system that uses water
downstream where PGDP discharges water into the Ohio River.  In 2004, there were no radionuclides
detected at the Cairo, Illinois, location.  The net exposure to the maximally exposed receptor from
the Paducah Site based on theoretical assumptions was 0.0 mrem.

Average radiological concentrations for seep locations in Little Bayou Creek (LBC) 
 

Parameter LBCSP1 LBCSP2 LBCSP3 LBCSP4 LBCSP5 LBCSP6 

Alpha activity (pCi/L) 2.4 1.3 1.3 2.1 4.4 1.9 

Beta activity (pCi/L) 6.3 9.8 19 14 201 117 

Technetium-99 (pCi/L) 5.8 15 22 18 247 123 
[Bold] values indicate the highest radionuclide concentrations for the parameter specified. 
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RADIONUCLIDES IN SEDIMENT

The highest concentrations of radiological parameters at sediment locations sampled in the North-South
Diversion Ditch, Bayou Creek, Little Bayou Creek, and at the Massac Creek background stream were
found in the North-South Diversion Ditch. Remediation activities are completed for the North-South
Diversion Ditch sections 1 and 2 (inside the security fence) due to the potential risk, and access to this area
is limited. The estimated worst-case dose above background from sediment ingestion at this
location was 0.359 mrem.

Uranium activity is elevated in Bayou Creek and Little Bayou Creek near the plant site and downstream.
The levels are similar to those seen in 2001 and 2002. Technetium-99 levels are elevated on Bayou Creek
near the plant site, and also downstream on Little Bayou Creek.

The figures below show uranium concentrations in sediment over the past five years. A small increase was
seen in the uranium concentrations in sediment in Bayou Creek at the plant site and a large decrease in Little
Bayou Creek near the plant site. Locations sampled near the plant site on both Bayou and Little Bayou
creeks indicate higher amounts of uranium. There was a decrease in technetium-99 concentrations in
sediment in 2004 as compared to previous years. Other radionuclides, although present, are not
significantly above background values.

Five-year uranium concentration in
sediment

Five-year technetium-99 activity
in sediment
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Surface Water and Sediment Monitoring
Surface water dose
calculated to be 0.0
mrem/year from L306
located at Cairo, Illinois.

Sediment dose
calculated to be 0.359
mrem/year from S32

-
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Radiological parameters detected in deer tissue 

Parametera Deer 1 Deer 2 Deer 3 Deer 4 Deer 5 Deer (Background)b 

Thorium-230 (Bone) 0.037 ND ND ND ND ND 

Thorium-230 (Muscle) ND 0.076 0.054 ND ND ND 

RADS 
(pCi/g) 

Uranium-233/234 (Liver) ND ND ND 0.04  ND ND 

ND - Nondetect       
a Other radionuclides were analyzed, but not detected in any deer.     
b Background deer were collected during 2002 from Stewart Island Habitat Restoration in Livingston County, Kentucky. 
 

Biological Monitoring

DEER SAMPLING

In 2004, a total of five deer were harvested around the plant as part of DOE’s ongoing effort to monitor
the effects of the Paducah Site on the ecology of the surrounding area. No reference deer were collected
in 2004 due to sufficient background data available from previous year’s sampling; therefore, 2002 data
were used for comparison. Liver, muscle, and bone samples were analyzed for several radionuclides
[cesium-137, neptunium-237, plutonium-239, technetium-99, thorium-230, uranium-234, uranium-235,
uranium-238, and strontium-90 (bone samples only)]. In addition, thyroid samples were analyzed for
technetium-99. Because the liver and muscle tissue are considered consumable by humans, these tissues
can be evaluated for radiological risks (dose). Bone and thyroid samples are used only as indicators of
contamination.

The following table lists the radionuclides detected in deer tissue for 2004. In deer muscle, which is
normally considered consumable by humans, concentrations of thorium-230 were detected at low levels
in deer. In deer bone, thorium-230 was found at, or above, detectable levels in deer from this area. In deer
liver, uranium-233/234 was detected. No thorium-230 and uranium-233/234 were detected in
background deer. Dose assessments indicate that deer are acceptable for consumption, and levels are
consistent with previous years’ data.

The thyroid and bone are not considered edible portions of deer, but are analyzed for the presence of target
radionuclides. Specifically, strontium-90 accumulates in the bone and technetium-99 accumulates to some
lesser degree in the thyroid. In 2004, all results were nondetect for strontium-90 in the bone and
technetium-99 in the thyroid for the deer harvested, and for background deer from Stewart Island taken
in 2002. Stewart Island in Livingston County is well away from PGDP and provides a good background
reference sample.

As a worst-case scenario for site dose contribution, it is assumed that a person harvests and eats the two
deer with the two highest dose estimates. The worst-case dose was calculated to be 0 mrem above
background due to the background deer results not being significantly different than the site deer results.
This is lower than the 1.5 mrem calculated in 2003.
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WATERSHED MONITORING

Watershed (biological) monitoring was conducted in accordance with federal and KDOW requirements.
Sampling was conducted in June 2004 at eight locations, including locations in Massac Creek and in the
West Fork of Massac Creek, both of which serve as background fish sources. The frequency for the
bioaccumulation monitoring task has been changed to every two years, and monitoring was not conducted
in 2004.

Quantitative samplings of the fish communities in the PGDP area were conducted. Data from these samples
were used to estimate species richness, population size (numbers and biomass per unit area), and annual
production. All fish community locations overlap locations used in the benthic macroinvertebrate
community task. The macroinvertebrate task studies small organisms located in the creek bed. All fish
observed in 2004 were found to be in good health. As in previous years, fish communities examined in
2004 showed some changes in density, biomass, total numbers, and species richness. The most dramatic
change occurred in Bayou Creek mile 6.2 where density increased 4.7 times and biomass increased 2.2
times from 2003 tgo 2004. This result is possibly indicative of a higher nutrient load and sparse canopy
cover at Bayou Creek mile 6.2, which would promote increased growth of periphyton as a suitable food
source.

Metals analyses were performed for the first time in 2004. Overall, most of the metals analyses results for
the Bayou Creek and Little Bayou Creek sites do not vary significantly from the background location
concentrations. Cadmium and lead were present only at the Bayou Creek location, but in small
concentrations.

Polychlorinated biphenyls tend to accumulate in fat tissue. Polychlorinated biphenyl-1260 was present in
deer from the Paducah Site and the background location. The following table shows the polychlorinated
biphenyl results. All measurable polychlorinated biphenyls were well below the Food and Drug
Administration standard of 3 parts per million (mg/kg) for red meat.

A comparison of the metals detected in the 2004 deer with average metals data from background deer
collected over the past ten years shows only a few chemicals that are significantly above background.
Average chromium in liver, muscle, and kidney are observed at greater than two times background levels.
Average barium and silver in the kidney are also observed at greater than two times background levels.
Similar levels for these metals have been observed in previous years. All other metals are not significantly
above background levels.

Summary of polychlorinated biphenyl detections in deer for 2004 

Parameter Deer 1 Deer 2 Deer 3 Deer 4 Deer 5 
Background

Deer b 

Polychlorinated biphenyl-1260 (mg/kg) 0.147 0.045 0.025 0.088 0.116 0.034 

[Result] — Detected at the result indicated. 
mg/kg — part per million 
a Other polychlorinated biphenyl aroclors were analyzed, but not detected in any deer.     
b Background deer were collected during 2002 from Stewart Island Habitat Restoration in Livingston County, Kentucky. 
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 Groundwater Monitoring

Monitoring and protection of groundwater resources at the Paducah Site are required by federal and state
regulations and by DOE orders. Federal groundwater regulations generally are enacted and enforced by
EPA. When off-site groundwater contamination from the Paducah Site was discovered in 1988, EPA
Region 4 and DOE entered into an Administrative Consent Order. The DOE provided an alternate water
supply to affected residents. Under CERCLA, DOE is also required to determine the nature and extent
of off-site contamination through sampling of potentially affected wells and a comprehensive site
investigation.

Investigations of the on-site source areas of TCE at the Paducah Site are ongoing. A common degreasing
agent, TCE is a dense, nonaqueous- phase liquid (DNAPL), with typically low solubility in water. These
types of liquids either sink to the bottom of aquifers or come to rest on a less-permeable layer within an
aquifer, forming pools. DNAPL pools form a continuous source for dissolved-phase contamination
(plumes) that is migrating offsite toward the Ohio River. Pools of DNAPL are extremely difficult to clean.

In 2004, a ROD was developed that presents the selected interim remedial action for the Groundwater
Operable Unit volatile organic compound source zone, comprised primarily of TCE, at the C-400
Cleaning Building at PGDP. The ROD includes discussion of the contribution that this interim remedial
action will make toward the final decision for the Groundwater Operable Unit at PGDP. For the
Groundwater Operable Unit, a phased approach is used to meet the primary objectives. This approach
is used because the complex groundwater contamination problems at the site (i.e., complex hydrogeology,
multiple sources of contamination, and suspected presence of DNAPL) prevent PGDP from implementing
one comprehensive, cost-effective remedy at this time. Additionally, the phased approach allows the site
to use information gained in earlier phases of the cleanup to refine and implement subsequent cleanup
objectives and actions.

The DOE continued two pump-and-treat systems at Paducah to treat TCE contamination. The pump-
and-treat system installed northwest of the plant also treats the highest concentrations of dissolved
technetium-99 in the groundwater. DOE also continues to perform required groundwater sampling at the
C-746-S&T, the C-746-U, and the C-404 landfills.

In addition to the groundwater activities described in the previous
paragraph, groundwater monitoring continued to identify the extent
of contamination, predict the possible fate of the contaminants, and
determine the movement of groundwater near the plant. Currently,
there are three plumes identified. The 2004 plume map (next page)
continues the basic interpretation presented in the plume maps for
2004. Revisions for calendar year 2004 reflect the following: (1)
decreasing TCE trends in monitoring wells along the core of the
Northeast Plume and over a large area to the west of the Northeast
Plume well field, (2) extension of >25 pCi/L technetium-99 east
of PGDP toward the Northeast Plume well field, and (3)
reinterpretation of the Southwest Plume and C-746-S&T areas
using data from the recent site investigations.

C-400 Record of Decision

DOE/OR/07-2150&D3 
Primary Document 

Record of Decision for Interim Remedial Action for the 
Groundwater Operable Unit for the 

Volatile Organic Compound Contamination 
at the C-400 Cleaning Building 

at the Paducah Gaseous Diffusion Plant 
Paducah, Kentucky
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Paducah Site Groundwater Plumes
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Public Involvement and Information

DOE Environmental Information Center.   The public has access to Administrative Records and
programmatic documents at the DOE Environmental Information Center located at the Barkley Centre,
115 Memorial Drive, Paducah, Kentucky.  It is open Monday through Friday from 9 a.m. to 5 p.m.  The
telephone number is (270) 554-6979.  Information on the Environmental Information Center can be found
at http://www.bechteljacobs.com/p_eic.shtml.

Citizens Advisory Board. In 2004, the Paducah Citizens Advisory Board had 13 voting members, four
ex-officio members, a deputy-designated federal official, and a federal coordinator.  The Paducah
Citizens Advisory Board consists of individuals with diverse backgrounds and interests.  It meets monthly
to focus on early citizen participation in environmental cleanup priorities and related issues at the DOE
facility.  The Paducah  board participates only in activities that are governed by DOE.  Information on the
board can be found at http://www.oro.doe.gov/pgdpssab.  The office phone number is (270) 554-3004.

ADDITIO NAL INFORMATION

Additional  information concerning DOE activities at PGDP can be found on the Internet at:
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These documents are available at the DOE Environmental Information Center:
Ionizing Radiation Exposure of the Population of the United States, NCRP Report No. 93,
National Council on Radiation Protection and Measurements, Washington, DC.

Paducah Site Annual Site Environmental Report for Calendar Year 2004, DOE/OR/07-2233/V1
and VII, Department of Energy, Lexington, KY.

Paducah Site Environmental Monitoring Plan, BJC/PAD-285/R2, Bechtel Jacobs Company LLC,
Paducah, KY.

Trichloroethene and Technetium-99 Groundwater Contamination in the Regional Gravel Aquifer
for Calendar Year 2004 at the Paducah Gaseous Diffusion Plant, Paducah Kentucky, BJC/PAD-
169/R5, Bechtel Jacobs Company LLC, Paducah, KY.

ADDITIONAL READING

Web Site Link To 
http://www.oro.doe.gov/Paducah DOE Paducah 
http://www.energy.gov DOE 
http://www.bechteljacobs.com Bechtel Jacobs Company LLC 
http://www.epa.gov/region4/ EPA Region 4 
http://publichealth.state.ky.us Kentucky Radiation Health and Toxic Agents Control Branch 
http://www.waste.ky.gov/ Kentucky Division of Waste Management 
http://www.kdfwr.state.ky.us Kentucky Department of Fish Wildlife Resources 
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