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1.0 M R O D  UCT 104 

This removal action Work Plan i s  being submitted to the U. S. Environmental 
Protection Agency (U. S. EPA) for approval as required by the September 
1991 Amended Consent Agreement as amended under the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) Sections 
120 and 106(a) between the U. S. EPA and the Department of Energy. The DOE 
has conducted a Removal Site Evaluation (RSE) to determine whether the 
conditions present for the Collect Uncontrolled Production Area Stormwater 
Runoff project warrant a removal action under CERCLA, consistent with 
Section 300.410 of the National Contingency Plan (NCP). 

- & n a m E  
at a Time Critical Removal Action is appropriate. The 

DrODOSed removal action is Drotective of human health and the environment 

c 

The scope for this removal action can be broadly defined as management of 
radioactively contaminated stormwater runoff from the production area. It 
involves intercepting and redirecting to the existing storm sewer/Storm 
Water Retention Basin (SWRB) system, stormwater which currently leaves the 
FEMP production area. 

The Fernald Environmental Management Project (FEMP) product ion area 
includes those facilities previously uti1 ized to produce high-purity 
uranium metals (for use at other Department of Energy (DOE) facilities) 
using various chemical and metallurgical processes. Past activities also 
include thorium processing and recycling fuel materials. The production 
area is confined within a 136 acre fenced area which is located in 
approximately the center of the 1050 acre site. 

Analytical results indicate that elevated concentrations 
o f  uranium are pre ater runoff from the production area. 
Most production area stormwater runoff is collected in storm sewers and 
discharged to the SWRB for settling prior to discharge via pumping to the 
Great Miami River. However, some contaminated stormwater from the 
perimeter of the production area is currently released to the environment 
by direct flow to Paddy's Run. The Remedial Investigation/ Feasibility 
Study (RI/FS) for Operable Unit 5, Environmental Media, has determined that 
leakage from Paddy's Run infiltrates into the regional aquifer. A removal 
action entitled "South Groundwater Contamination Plume", which addresses 
contamination in the aquifer, is currently being prepared. 

This removal action is a component of Operable Unit 5. Activities 

Val, remaining Sam 
activities will be conducted consistent with the . The Consent 
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Agreement under CERCLA Sections 120 and 106(a) requires a work plan to be ~ 

submitted for implementation of Removal Action Number 16, the Collect 
Uncontrolled Production Area Stormwater Runoff Removal Action. This work 
plan satisfies that commitment. 

a . . . . . . . . 

. . . . . . . . 
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2.0 DACKsRoUYQ 

2.1 $ m a  ry o f  Potent ia l  Threat 

The ma jo r i t y  o f  the  stormwater runof f  from the  136 acre fenced 
product ion area i s  co l l ec ted  i n  the e x i s t i n g  storm sewer and 
discharged i n t o  the  Storm Water Retention Basin f o r  appropr iate 

era1 per imeter subdrainage 
o f  the  product ion area 

system, bu t  f low 
r o l l  ed stormwater 
uranium and other  . , . . . . . . . . 

contami nan t s . 
The uncontrol led stormwater r u n o f f  f rom the product ion area f lows t o  
Paddy's Run by means o f  var ious drainage d i tches  and cu l ve r t s .  Upon 
enter ing Paddy's Run the po ten t i a l  ex i s t s  f o r  these contaminants t o  
migrate t o  the Great Miami Aqui fer  v i a  i n f i l t r a t i o n .  This aqui fer  i s  
w i t h i n  the bur ied v a l l e y  aqu i fe r  o f  the Great Miami River  Basin, which 
has been designated a Sole-Source Aqui fer  by the  U. S. EPA under 
Section 1424(e) o f  the  Safe Dr ink ing Water Act. Under t h i s  
designation, the Regional Administrator o f  Region V o f  the  U. S. EPA 
has determined t h a t  t h i s  aqu i fe r  i s  the so le o r  p r i n c i p a l  source o f  
d r i nk ing  water f o r  t h i s  area. Contamination o f  Paddy's Run and/or the  
under ly ing aqu i fe r  may pose po ten t i a l  exposure r i s k s  t o  p u b l i c  hea l th  
and the  environment. A removal ac t ion  e n t i t l e d  "South Groundwater 
Contamination Plume", which addresses contamination i n  the  aqui fer ,  i s  
cu r ren t l y  being prepared. 

Exposure t o  the contaminants i n  the  stormwater r u n o f f  can occur as a 
r e s u l t  o f  the release o f  these contaminants t o  Paddy's Run. The 
contaminants may then be discharged from Paddy's Run t o  the  Great 
M i a m i  River o r  the under ly ing sand and gravel aqu i fe r .  Paddy's Run i s  
no t  used as a d r i nk ing  water supply. Ingest ion o f  sediment from the 
stream i s  considered a p o t e n t i a l  exposure pathway f o r  ch i ldren.  
Ingest ion o f  groundwater from the  aqu i fe r  under ly ing Paddy's Run i s  an 
add i t iona l  po ten t i a l  exposure pathway. Other exposure pathways 
associated w i t h  the  groundwater include inges t ion  o f  crops i r r i g a t e d  
by the  water, ingest ion of beef from c a t t l e  exposed t o  uranium through 
water and crops and inges t ion  o f  m i l k  from cows exposed t o  uranium 
through water and crops. 

I n  Ju l y  1989, s o i l  samples were co l lec ted  a t  38 sample p o i n t  l oca t i ons  
w i t h i n  the  FEMP product ion area. A t  each sample p o i n t  loca t ion ,  s o i l  
samples were ext racted from the  surface and a t  an approximate t o t a l  

f o r  Thorium, Thorium-228, and Uranium-228, and Uranium a c t i v i t i e s ,  
Uranium isotopes, and EP Tox Metals. So i l  samples co l l ec ted  a t  the  
one-foot depth i n t e r v a l  were analyzed f o r  Tota l  Uranium and Total  
Thorium concentrat ions. Based on these data, process knowledge, and 
reviews of  s i t e  h i s t o r y  and s p i l l  records, the s o i l s  i n  these areas 
were determined t o  be non-RCRA (WMCO:EC(SW) :90-227, "RCRA 
DETERMINATION AND RADIOLOGICAL CHARACTER1 Z 

i 

1 

f '+ depth o f  one f o o t  below surface grade. Surface samples were analyzed $ 
# 

ENT PROJECT," June 7, 1990). 

-. ? !. 1. 
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2.2 Pemoval Act i or) 

Current ly,  the  storm sewer system from the production 
g r a v i t y  t o  Manhole (MH) 34. A 14 inch  dam i n  the 60 
storm sewer downstream o f  MH 34 d i v e r t s  normal sewer 
wetwell o f  the  Storm Sewer L i f t  S ta t ion  (SSLS). 

area f lows by 
inch  diameter 
f l ow  i n t o  the  

The SSLS pumps the  normal d ry  weather f low i n  the storm sewer system 
t o  the Great Miami River v i a  MH 175. A composite sample i s  taken of 
the  SSLS discharge t o  MH 175. I n  addi t ion,  instrumentat ion provides 
fo r  d i r e c t  moni tor ing o f  pH, t o t a l  suspended so l i ds  (TSS), and o i l  and 
grease. Alarms from the instruments are t ransmi t ted t o  the  Water 
P l a n t  where unusual events a t  MH 34 can be monitored and act ions taken 

During per iods o f  heavy p rec ip i t a t i on ,  the  f low co l lec ted  i n  the  storm 
sewer system w i l l  overf low the 14 inch  h igh dam i n  the  60 inch  storm 
sewer and f l ow  t o  the Storm Water Retention Basin. The overf low i s  
d i rec ted  by s l u i c e  gates i n t o  one o f  the  two chambers o f  the  SWRB. 
Under normal condi t ions,  the  co l l ec ted  water i s  allowed t o  s e t t l e  i n  
a quiescent cond i t ion  f o r  24 hours and then discharged v i a  pumping t o  
the  Great Miami River. The SWRB i s  designed t o  r e t a i n  a lO-year/24- 
hour r a i n f a l l  event (approximately 10.2 m i l l i o n  gal lons).  This volume 
includes the  f low which w i l l  r e s u l t  from the  subject  p ro jec t .  

I n  the event o f  a release, the  discharge from the SWRB can be d iver ted  
t o  the General Sump o r  t o  the  B i o d e n i t r i f i c a t i o n  Surge Lagoon f o r  
fu r ther  treatment, i f  necessary, by a l i gn ing  the va lv ing  and 
a c t i v a t i n g  the  SWRB pumps. 

The DOE i s  i n s t a l l i n g  a 300 gal lons per minute (gpm) t r a i l e r  mounted 
i n t e r i m  wastewater treatment system which w i l l  t r e a t  SWRB/SSLS 
ef f luent  p r i o r  t o  being discharged t o  the  Great Miami River. This 
i n t e r i m  t r a i l e r  mounted treatment u n i t  w i l l  remain i n  operat ion u n t i l  
the Advanced Wastewater Treatment (AWWT) system comes on-1 ine. The 
AWWT system w i l l  provide permanent treatment f o r  a SWRB/SSLS combined 
f low o f  700 gpm (e.9. the SSLS normal f low t o  the  Great Miami River 
w i l l  be discontinued). 

The p lan  f o r  c o n t r o l l i n g  the  stormwater r u n o f f  i s  t o  c o l l e c t  the  
stormwater w i t h i n  the  product ion area t h a t  cu r ren t l y  discharges 
outside the  product ion area l i m i t s  and r e d i r e c t  t h i s  r u n o f f  t o  the  
e x i s t i n g  storm sewer system (see Figure 1). Methods fo r  r e d i r e c t i n g  
these f lows s h a l l  inc lude in te rcep t ing  the  r u n o f f  w i t h  t rench dra ins 
and curbs 
(Further d e t a i l s  are included i n  Section 4.1, F i e l d  Act ions).  

. .  
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2.3 Related Actions 

The under ly ing groundwater has been determined t o  be contaminated w i t h  
inorganic  and organic chemical compounds. To date the  fo l lowing 
act ions have been taken t o  m i t i ga te  t h i s  problem: 

A Storm Water Retent ion Basin (SWRB) was constructed and placed I n t o  
operat ion i n  October 1986 t o  r e t a i n  contaminated stormwater runoff 
from the  FEMP product ion area. This runoff had prev ious ly  flowed t o  
Paddy’s Run v i a  the  storm sewer o u t f a l l  d i t ch .  Construct ion o f  an 
add i t iona l  chamber t o  the  SWRB was completed I n  December o f  1988. The 
expanded SWRB i s  designed t o  r e t a i n  the runo f f  from a lO-year/24-hour 
r a i n f a l l  event and there fore  g rea t l y  reduces the  volume o f  
contaminated stormwater from the FEMP product ion area discharged t o  
Paddy’s Run. This f l o w  i s  bel ieved t o  have been the  major source o f  
uranium contamination t o  the  South Groundwater Contamination Plume. 

I n  1988 a p ro jec t  was completed t o  contro l  the  stormwater runoff from 
the  Plant  1 storage pad area (PA 40-86602-Surface Water Control  of 
P lan t  1 Storage Pad). P r i o r  t o  the completion o f  t h i s  p ro jec t ,  
stormwater r u n o f f  from several por t ions of the  P lan t  1 Storage Pad and 
adjacent areas flowed t o  Paddy’s Run v i a  drainage d i tches.  The 
implementation o f  t h i s  p ro jec t  red i rected the  stormwater f lows from 
these areas o f  the  Plant  1 Storage Pad t o  the s i t e  storm sewer system. 
Th is  was accomplished v i a  a combination o f  act ions.  A p o r t i o n  of the  
storage pad was modif ied t o  include a curb around the  per iphery t o  
keep stormwater conf ined t o  the  ex i s t i ng  pad drainage system. The 
e x i s t i n g  drainage l i n e  from t h i s  pad area was red i rec ted  from i t s  
previous terminat ion p o i n t  t o  the  Storm Sewer System. Northern 
per imeter sect ions o f  the  storage pad tha t  p rev ious ly  f lowed outward 
over grassy areas t o  the  west and nor th  through drainage d i tches t o  
Paddy’s Run were red i rec ted  t o  the  Storm Sewer System. This was 
accomplished by plugging the cu l ve r t  t ha t  l e d  away from the area and 
revers ing  the  drainage d i t c h  f low. A new storm sewer i n l e t  was then 
added t o  the  e x i s t i n g  storm sewer system t o  i n te rcep t  t h i s  f low. 

I n  the  past, the DOE disposed o f  wastes i n  a ser ies  o f  p i t s  located 
west of the  product ion area. Most o f  the surface area stormwater 
runoff from the  p i t s  i s  co l lec ted  i n  a c learwe l l  and t rea ted  p r i o r  t o  
being pumped t o  the  Great Miami River. A removal ac t i on  e n t i t l e d  
‘Waste P i t  Area Stormwater Runoff Control” i s  c u r r e n t l y  underway t o  
address the  contaminated runo f f  which f lows from the Waste P i t  
per imeter areas t o  Paddy’s Run. 

Another p ro jec t ,  Storm Sewer Improvements - Plantwide, i s  a two f o l d  
p r o j e c t  t h a t  addresses stormwater runoff from t h e  product ion area as 
defined by the inner  secu r i t y  fence l i ne .  One aspect o f  t h i s  p ro jec t  
w i l l  expand the e x i s t i n g  storm sewer system so t h a t  r u n o f f  from a l l  
por t ions  o f  the product ion area are co l lec ted  and channeled t o  the 
Storm Water Retention Basin. A second p o r t i o n  o f  t h i s  p r o j e c t  w i l l  
p rov ide f o r  the r e h a b i l i t a t i o n  and/or repa i r  several sect ions of the 
e x i s t i n g  storm sewer system. The por t ion  o f  t h i s  p r o j e c t  which 
invo lves the expansion of the ex i s t i ng  system i s  being completed as 
CERCLA Removal Act ion Number 16, Col lect  Uncontrol led Production Area 
Stormwater Runoff, and i s  the subject of t h i s  Removal Act ion Work 

. 

i P1 an. 
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.??, 33ij. i 2.4 Jntenratlon with the Final Remedial ActioQ 

The Collect Uncontrolled . Production Area Stormwater Runoff Removal 
Action is consistent with all final remedial action alternatlves for 
Operable are being Unitg&@&$ cons4i*aered-. 5. The final remedial action alternatives that %<< "* '""..,,, ..... 

+ 1 :  f * I .  g 

The final remedial activities will require some degree of stormwater 
runoff/sediment control and will benefit from the implementation of 
this removal action. 

5 

The Col1 ect Uncontroll ed Production Area Stormwater Runoff Removal 
Action will be imDlemented in advance of any of the alternatives for - 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

.. . 

2.5 Roles of the ParticiDants 

The DOE, as the lead agency, will coordinate and execute this removal 
action. The U.S. EPA and the Ohio Environmental Protection Agency 
(Ohio EPA) roles have been one o f  providing guidance and participation 
in the preparation of the CERCLA 120 Consent Agreement and technical 
information exchanges. 

The U.S. EPA has approval authority for this Work Plan. 

The Ohio EPA will provide guidance and participate in the development 
and review of the Work Plan. 

Advanced Sciences, Inc. (ASI), as a contractor to DOE, is conducting h 
the RI/FS program and through their subcontractor, International f Technology (IT) Corporation, providing analytical services. 

4 
2 

RUST Engineering, as a contractor to WEMCO, will provide construction 
management for the Removal Action. 

Westinghouse Environmental Management Company of Ohio (WEMCO), as the 
FEMP Management and Operating Contractor, is responsible for 
implementing this Removal Action in a manner consistent with this 
U . S .  EPA approved work plan and DOE and regulatory guidance. 
Associated WEMCO departments will oversee and direct quality assurance 
procedures, safety and health procedures, and necessary compl i ance 
i ssues. 

0 
3 
3 
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A. M. Kinney, Inc., as the design consultant, is responsible for the 
preparation of the design plans and specifications. 

The contractor for construction and installation will be determined 
through the DOE bid and award process. 

3.0 SUPPORT ACTIVITIES 

3.1 Project Plannina Activ ities 

Activities that will be undertaken prior to the actual site work are 
planning, training, design, and management of the removal actions 
preparatory efforts. These activities are required to render the area 
reasonably free of hazards to personnel and/or the environment. 

The following distinct engineering phases will be performed by WEMCO 
to provide the necessary definition for development of accurate scope, 
cost, and schedule documents: 

a. Project Planning 

Included in this activity will be the preparation of detailed task 
listings and delineation of responsibilities. Specific items will 
be made available to the U.S. EPA upon completion of the 
engineering phases of the scope of work. These items will include 
a cost estimate and detailed schedule indicating project planning 
activities. 

b. Desian o f  Removal Action 

Definitive design documents will be prepared for the removal 
action construction work. 

c. Trainina o f  Personnel 

WEMCO will provide training for all personnel involved in 
accordance with the Occupational Safety and Health Administration 
(OSHA) standards found in 29 CFR 1910.120. 

d. Bid and AwardlConstruction Hanaqement 
,y 

All bid and award documents will be prepared for the removal : .3: 
@ 
8 

action construction work along with the procurement of all 
equipment, materi a1 s and subcontractors necessary to complete the 
removal action construction work. $j 

x 
3.2 Trainina Requirements 

All personnel directly involved with the planning and implementation 
of this removal action will be trained in accordance with the 
Occupational Safety and Health Administration standards found in 29 
CFR 1910.120, the standard operating procedures for the work involved, 
and with the requirements of the approved work plan. In addition, all 
personnel will successfully complete the required safety training 

20 
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sessions set forth by WEMCO including, but not limited to radiation . 

with fit testing, and FEMP procedures developed and approved to 
implement this removal action. 

, . worker training, nuclear criticality training, respirator training 

4.0 FIELD ACTIONS 

4.1 General 

Construction of this project will include concrete drainage trenches, 
curbs, and uti1 ization or modification of existing topographic 
features to collect the production area perimeter stormwater runoff. 
Stormwater collected will be redirected to the storm sewer system. 
The attached drawings are from the preliminary design package 
illustrating the field actions involved in this removal action. It 
should be noted that the current design package is not complete and 
may require modification. The design o f  this project, to date, has 
been completed by A. M. Kinney, Inc. with oversight by WEMCO. 

Wetlands on the FEMP site have been delineated as part of the RI/FS. 
This project will not impact any wetlands as currently delineated. 

The implementation of this system will consist of separate types of 
construction activities. These activities and a brief explanation of 
each are detailed below and are similarly discussed in the Health and 
Safety Plan: 

Instal lation o f  Drainaae Trenches and Curbs 

This removal action will involve trenching and 
excavation activities that will facilitate the installation of storm 
sewer sections, drainage trenches, and curbs. 

Operations and Maintenance 

After construction is complete and after WEMCO completes the start-up 
testing period, the system will be operated and maintained by WEMCO 
Site Services. WEMCO Site Services will be responsible for the 
operation and maintenance of the system. Existing WEMCO utilities 
operators will control this system. The Utility Engineers will be 
assigned as the supervisor responsible for this system and will be 
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a v a i l a b l e  on s i t e  a t  a l l  times. As the p r o j e c t  w i l l  be an expansion . 
t o  the  e x i s t i n g  system, e x i s t i n g  S i t e  Standard Operating Procedures 
(SOPS) w i l l  cover the operat ion of the system. No new SOPS are 
envi  s i  oned . 

, 

. I  4.2 soil  Hanaaement 

S o i l  excavated f o r  the i n s t a l l a t i o n  of t rench drains, curbs, s t o m  
sewer l i n e s  and concrete s t ruc tu res  s h a l l  be u t i l i z e d  as b a c k f i l l  t o  
the  maximum extent  possible as speci f ied i n  the  Removal Act ion Pre- 
excavation S o i l  Sampl i n g  and Analysis Plan (Attachment 1). Excess 

5.0 SOIL SAMPLING AND ANALYSIS PLAN 

The stormwater r u n o f f  from po r t i ons  o f  the production area have been 
determined t o  have elevated concentrat ions o f  uranium, warrant ing t h i s  
removal act ion.  I n  addi t ion,  sampling and analysis o f  the s o i l s  i n  
areas t h a t  w i l l  be involved i n  const ruct ion a c t i v i t i e s  has been 
performed. 

Pre-excavation s o i l  sampling and analys is  w i l l  be performed t o  support 
t h e  implementation o f  t h i s  removal act ion.  A copy o f  t he  s p e c i f i c  
sampling and analysis p lan i s  presented as Attachment 1. 
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6.0 HEALTH AND SAFETY PLAN 

The work t o  be performed w i l l  be consistent w i th  the Health and Safety 
Plan prepared f o r  t h i s  removal act ion. The p lan  i d e n t i f i e s ,  
evaluates, and cont ro ls  a l l  i d e n t i f i e d  sa fe ty  and hea l th  hazards. I n  
addi t ion,  i t  provides f o r  emergency response f o r  hazardous operations. 
The p lan  i s  consistent w i t h  29 CFR 1910.120 and the  FEMP S i t e  Health 
and Safety Plan. Safety documentation w i l l  be prepared according t o  
FMPC-2116 Topical Manual, "Implementing FMPC Po l i c ies  and Procedures 
f o r  System Safety Analysis. " FMPC-2116 has been prepared t o  imp1 ement 
DOE Order 5481.18 "Safety Analysis and Review System" and DOE/OR-901 
"Guidance f o r  Preparation o f  Safety Analysis Reports." 

The spec i f i c  Health and Safety Plan f o r  t h i s  removal a c t i o n  w i l l  be 
ava i l  ab le t o  government agencies and subcontractors upon w r i t t e n  
request t o  DOE-FO. 

3362 
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7 .0  

- 

QUALITY ASSU RANCE 

The o v e r a l l  q u a l i t y  assurance program a t  the  FEMP i s  described i n  the  
s i t e  Qual i t y  Assurance Program P1 an (QAPP) , PL-3014. The Qual i t y  
Assurance Plan i s  based on the  c r i t e r i a  spec i f i ed  i n  ASME NQA-1, 
Federal EPA Guide1 ine  QAMS-005/80 and DOE Orders 5700.6 and 5400.1. 
De ta i l ed  requirements are implemented by the  WEMCO S i t e  P o l i c i e s  and 
Procedures Manual , FMPC-2054, by WEMCO Departmental Procedures and 
Topical Manuals. Sample and analysis a c t i v i t i e s  w i l l  be conducted 
cons is ten t  w i t h  the  RI/FS QAPP. The U. S. €PA i s  i n  the  process of 
reviewing a d r a f t  S i  tewide Qual i t y  Assurance Pro jec t  Plan (QAP,P) 
cover ing a l l  s i tewide sampling and analysis a c t i v i t i e s .  Upon 
approval, remaining sampling and analys is  a c t i v i t i e s  w i l l  be conducted 
cons is ten t  w i t h  the  Sitewide QAP,P. A p r o j e c t  s p e c i f i c  Qua l i t y  
Assurance Plan w i l l  be provided by the  Subcontractor p r i o r  t o  
i n i t i a t i n g  f i e l d  a c t i v i t i e s .  
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8.0 SCHEDULED MILESTONE 

Completion of this Removal Action as defined by the installation of 
curbing and trench drains around the perimeter of the production area 
and containment of all identified contaminated soils resulting from 
the excavation a 

A 
@J 1 -_ 

. . . . . . . . . . . . . . . . . . . . 
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!RE-EXCAVATION SOIL SAMPLING AND ANALYSIS Pw 
FEMP COLLECT UNCONTROLLED PRODUCTION AREA STORMWATER RUNOFF PROJECT 

3301 
1 .O  Introduction 

As part of the Storm Sewer Improvements - Plantwide Project (WBS 
1.1.2.4.0.3), uncontrolled runoff from the Fernald Environmental Management 
Project (FEMP) production area will be redirected to the existing storm 
sewer collection system. Currently, a majority of the fenced production 
area runoff is collected by the existing storm sewer system and transported 
by means of catch basins, manholes, drain inlets, and a pipe network to a 
single 60 inch diameter pipe, which discharges to the Storm Water Retention 
Basin (SWRB). Several subdrainage areas at the perimeter of the fenced 
production area exhibit uncontrolled stormwater flows. Methods for 
redirecting uncontrolled flows include intercepting the flow with trench 
drains and curbs, and the addition of pipe and catch basin components. 

In July 1989, soil samples were collected at 38 sample point locations 
within the FEMP production area. At each sample point location, soil 
samples were extracted from the surface and at an approximate total depth 
of one foot below surface grade. Surface samples were analyzed for 
Thorium, Thorium-228, and Uranium-228, and Uranium activities, Uranium 
isotopes, and EP Tox Metals. Soil samples collected at the one-foot depth 
interval were analyzed for Total Uranium and Total Thorium concentrations. 
Based on these data, process knowledge, and reviews of site history and 
spill records, the soils in these areas were determined to be non-RCRA 

OF RUBBLE FROM STORM SEWER IMPROVEMENT PROJECT," June 7, 1990). 
(WMCO:EC(SW):90-227, "RCRA DETERMINATION AND RADIOLOGICAL CHARACTERIZATION 

2.0 PurDose of Pre-Excavation SamDlinq 

Pre-excavation soil sampl ing and characterization is required to: 1) 
identify areas where personnel may be exposed to hazardous substances 
during construction activities, so that appropriate health and safety 
measures can be taken to protect the workers; 2) provide data that may be 
used for RCRA characterization of wastes generated during soil excavation 
activities; 3) provide data complimentary to the RI/FS database for the 
FEMP. Soil sampling locations are shown in Figures C-8, C-9, and C-10. 
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3.0 , Jdent i f ica t ion  of Contaminants 

Based on the Ju ly  1989 soi l  analytical  data ,  the following radiological 
character izat ions were made: 

So i l s  i n  the  northwest quadrant of the FEMP production area are 
general ly  Category I*, with the exception o f  surface s o i l  samples 
co l lec ted  a t  sample p o i n t  locations SSI-30 and SSI-26, which were 
determined t o  be Category 11'. 

Soi l s  i n  the  southwest quadrant of the FEMP production area are 
general ly  Category I*, w i t h  the  exception of surface soil samples 
co l lec ted  a t  sample point location SSI-21 and SSI-22, which were 
determined t o  be Category 11'. 

Soi l s  i n  the northeast  quadrant of he FEMP production area were 
determined t o  be Category 11' (SSI-1, SSI-3, SSI-5, and SSI-6) and Low 
Level Wastes (SSI-2, SSI-7, and SSI-10). 

Soi l s  i n  the southeast quadrant of the FEMP production area are 
general ly  Category II' wastes. 

'Note: Category I s o i l s  are those tha t  exhib i t  an average concentration of 
depleted uranium of < 35 pCi/g or natural  thorium of < 10 pCi/g, and 
determined not t o  be RCRA hazardous waste. 

Category 11 s o i l s  are those t h a t  exhib i t  average concentrations of 
depleted uranium of < 100 pCi/g or natural  thorium of < 50 pCi/g,and 
determined not t o  be RCRA hazardous waste. 

Low Level Waste soils a re  those t h a t  exhib i t  an average concentration 
of  depleted uranium of > 100 pCi/g or natural  thorium of > 50 pCi/g, 
and determined not t o  be RCRA hazardous waste. 

Based on process knowledge, EP Tox Metals data ,  and reviews of s i t e  his tory 
and spil l  records, the s o i l s  were determined t o  be non-RCRA. EP Tox Metals 
da ta  were found t o  be below regulatory limits f o r  a l l  sample point 
locat ions.  However, since the EP Tox analyt ical  methods have been replaced 
by the  Toxicity Character is t ics  Leachate Procedure (TCLP) , additional soi 1 
samples should be col lected and analyzed by TCLP methods t o  confirm o r  
negate the previous RCRA determinations. 

4.0 SamDle Field S i t e  

A t o t a l  of 42 d i sc re t e  sample point locat ions a re  proposed f o r  th i s  
pro jec t .  Sample point locat ions SP-1 through SP-14 a re  located w i t h i n  the  

+ proposed trench drain excavation area para l le l  t o  the northern fenced 
Sampling point locat ion SP-15 

through SP-26 a re  located w i t h i n  the proposed trench drain excavation area 

- m  

f '''$6 boundary of the  FEMP production area.  
' 
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parallel to the western boundary of the FEMP production area adjacent to 
Building 67. Sample point location SP-27 through SP-38 are located within 
the proposed trench drain area parallel to the eastern boundary of the FEMP 
production area adjacent to Buildings 77, 79, and 82. Lastly, sample point 
locations S 
e3Ea+&h 
between the 46 and 316A.. 

The sample point locations, illustrated by Figures C-8, C-9, and C-10 and 
listed in Table 1, were derived using guidelines provided in EPA Document 

selected based on their geographical proximity to and topographical 
relationship with known or suspected Hazardous Waste Management Uni ts/Sol id 
Waste Management Units (HWMU/SWMU). Table 2 shows the sampling analytical 
parameters. 

5.0 SamDl e Col 1 ect i on And Anal vsi s 

Soil samples, at each sample point location, will be collected using a 
stainless steel hand auger or coring device (with Lexan core inserts) at 
.one foot interval from the ground surface to an approximate total depth of 
three feet below surface grade or the total depth of the storm sewer trench 
drain excavation, whichever is greater. , A  portion of each soil sample will 
be retained in clean glass jars sealed with aluminum foil lids for field 

The sample exhibiting the greatest PID reading at each sample .point 
location will be retained in glass jars sealed with Teflon-lined Closureso 
(TLC) and will be analyzed for TCLP - Full List analyses. The soil sample!.' 



e x h i b i t i n g  the  greatest  P I D  reading a t  sample po in t  loca t ions  SP-3, SP-6, 
SP-10, SP-11, SP-15, SP-23, SP-27, SP-29, SP-30, SP-38, and SP-42 w i l l  a lso 
be r e t a i n e d  i n  glass j a r s  sealed w i t h  TLC f o r  Hazardous Substance L i s t  
(HSL) - Plan analyses. I f  P I D  readings are equivalent f o r  each s o i l  sample 
w i t h i n  a given sample p o i n t  locat ion,  then a s o i l  sample w i l l  be c o l l e c t e d  
a t  t h e  randomized depth ind icated i n  Table 1 and reta ined fo r  TCLP - F u l l  
L i s t  and/or HSL - Plus analyses. 

Each s o i l  sample w i l l  a lso be f i e l d  screened f o r  r a d i o l o g i c a l  contaminants 
us ing a por tab le  r a d i a t i o n  detect ion device. The s o i l  sample e x h i b i t i n g  
the  grea tes t  r a d i a t i o n  detect ion readlng a t  each sample p o i n t  l o c a t i o n  w i l l  
be r e t a i n e d  I n  g lass o r  p l a s t i c  j a r s  f o r  t o t a l  uranium and thorium 
analys is .  I f  r a d i a t i o n  detect ion readings are equivalent f o r  each s o i l  
sample w i t h i n  a given sample p o i n t  locat ion,  then a s o i l  sample w i l l  be 
c o l l e c t e d  a t  the randomized depth ind icated i n  Table 1 and re ta ined f o r  the  
prev ious ly  mentioned r a d i o l o g i c a l  analyses. 

For Qual i ty  Assurance/Qual i t y  Control (QA/QC) purposes, t r i p ,  f i e l d  and 
r i n s e a t e  blanks w i l l  be co l lec ted  on a d a i l y  basis. Tho GAiQC sam~ies w i l l  

The work t o  be performed and o u t l i n e d  i n  the pre-excavation sampling and 
analys is  p lan  w i l l  be accomplished i n  accordance w i t h  the Health and Safety 
Plan f o r  the  Storm Sewer Improve 
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.TABLE 1 

Saraple Point Locations f o r  Prc-Excavation Serrpling and A n n l y e i ~  Plan 
Col lect  Uncontrolled Production Area S t o r v o t e r  R w f f  Project 

Notes: 
1. The o r i g i n  f o r  the North s q l e  area i s  assuned t o  be the in tersect ion of  the fencel ine ind icat ing 

the north-northwestern bwdery of  the FEMP Process Area and the southernnost fo rk  o f  the west- 
southwestern r a i l r o a d  line. 

The o r i g i n  f o r  the West senple area i s  assuned t o  be the in tersect ion of  the fencel ine i r d i c a t i n g  
the western boundary of  the FEMP Process Area and the East Gate (entrance) t o  the K-65 area. 

Randomized sample depths were calculated using EPA guidance protocol. In rea l i t y ,  sanples with 
randomized depths of 0.1 t o  0.9 feet w i l l  be col lected from the 08-,18 s o i l  core materials, 
randomized depths of 1.1 t o  1.9 feet w i l l  be co l lected from the lO-2' s o i l  core materials, and 
randomized depths of 2.1 t o  2.9 feet w i l l  be co l lected from the 2l-3' s o i l  core materials. 

2. 

3.  



PRE-EXCAVATION S O I L  SAMPLING AND A N A l Y S I  S PLAN Kont.1 

TABLE 1 toll. 
Semple Point Locations f o r  Pro-Excavation Sanpl fng and Analysie P l a n  

Col lect  Uncontrolled Production Area Stomdater R u r l o f f  Project 

0.3' East o f  El&.  TI 

0.2' East of  Sl&. TI 

I ' e  

Notes: 

1. The o r i g i n  f o r  the West sarrplc area i s  assuned t o  be the in te rsec t ion  o f  the f w e l i n e  ind ica t ing  
the western boundary of  the FEMP Process Area and the East Gate (entrance) t o  the K-65 area. 

The o r i g i n  f o r  the East serrple area i s  assuned t o  be the intersect ion of  the fencel ine ind ica t ing  
the eastern boundary of  the FEMP Process Area end the northeast corner of  the R I M l A  B l d g .  (Bldg. 
82 ) 

3. The o r i g i n  f o r  the South sample area i s  assuned t o  be the intersect ion of the f w e l i n e  
(separating the RUST Tra i le r  Carplex and Buildings 46 end 16A) and a point  pa ra l l e l  t o  the 
northeast corner o f  the access road between Buildings 46 and 16A. 

Randomized serrple depths Yere calculated using EPA guidance protocol. In rea l i t y ,  sarrples with "0. randomized depths of  0.1 t o  0.9 feet w i l l  be col lected from the O o - l l  s o i l  core materials, 
randomized depths of  1.1 t o  1.9 feet w i l l  be col lected from the lI-2' s o i l  core materials, and 
randomized depths o f  2.1 t o  2.9 feet w i l l  be co l lec ted  from the 2l -3 '  s o i l  core materials. 

2. 

\ 



PRE-EXCAVATION SOIL SAMPLING AND ANALYSIS PLAN [C ont .1  

Table 2 
Analyt ical Parameters fo r  Collect Uncontrolled Production Area 

S t o m a t c r  R w f f  Rclaoval Actlon York P l n  

Trip, f i e l d  and rinseate blanks w i l l  be col lected fo r  each sartpling interval  (da i l y  basis). It i s  estimated 
that senpling ac t i v i t i es  w i l l  require a to ta l  of 7 working days. The nunkr of  W Q C  senples and Alpha/Beta 
screen sanples w i l l  be modified in agreement with the actual mmher of working days t o  carplete the sampling 
ac t iv i t ies .  

41 .. '- 
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ATION 

1.0 Post - Exca vation Activities 
1.1 Exca vated Soil Manaqement 

segregation will eliminate the need for post-excavation sampling. 

In order to allow for drainage of runoff away from the soil stockpiles, 
area with the greatest relative elevation will be selected for soil 
stockpile sites. 

A.chain-link fence will be erected at the perimeter of each soil stockpile 
in accordance with FEMP waste management plans. Each soil stockpile will 
be managed by FEMP Operations personnel placing a heavy, nonpermeable 
tarpaulin on the ground in the area where the soil will be stockpiled. The 
perimeter of the tarpaulin will be fastened to the ground by stakes or 
other appropriate means. Soil will be piled radially from the center of 
the tarpaulin, with a maximum lateral extent to no less than 3 feet from 
the edge of the tarpaulin. Each soil stockpile will be completely covered 
using a heavy, nonpermeable tarpaulin. The tarpaulin cover will be 
weighted at its perimeter and intermittently over its surface area to avoid 
disturbance by wind. The tarpaulins (ground cover and soil pile cover) 
will be disposed of in accordance with the disposition or determination for 
each soil stockpile as indicated in Section 1.2. 

1.2 DisDosition of Soil StockDiles 

The disposal requirements for each soil stockpile will be evaluated 
separately. Stockpiled soil will be dispositioned as follows: 

Cateaorv I - A stockpile exhibiting average concentrations of 
depleted uranium of < 35 pCi/g or natural thorium of < 10 pCi/g, 
and determined not to be RCRA hazardous waste and non-radioactive 
shall be handled in accordance with Removal Action No. 17. 
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e 

e bow Level Waste - A s tockp i l e  e x h i b i t i n g  an average concentrat ion 
o f  .depleted uranium of > 100 pCi/g o r  na tu ra l  thorium of > 50 
pCi/g, and determined not  t o  be RCRA hazardous waste sha l l  be 

ad i o ac t i ve waste 

Mixed Hazardous Waste - A s t o c k p i l e  e x h i b i t i n g  average 
concentrat ion o f  depleted uranium o f  > 100 pCi/g o r  natura l  
thor ium of > 50 pCi/g, and determined t o  be RCRA hazardous was 

as mixed waste 

i 
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REMOVAL SITE EVALUATION 

COLLECT UNCONTROLLED PRODUCTION AREA RUNOFF 
. 

Fernald Environmental Management Project 
U.S. Department of Energy 

January 1992 



Introduction 
0 

The Fernald Environmental Management Project (FEMP) is a U.S. Government owned, iisc d' 
Contractor Operated faci 1 ity formerly known as the Feed Materials Production 
Center (FMPC). The FEMP site is located on 1050 acres in a rural area 
approximately 18 miles northwest of Cincinnati, Ohio (see Figure 1). The FEMP 
production area is limited to an approximate 136 acre tract near the center of 
the site (see Figures 1 and 2). 

Since the former FMPC facility was established in the early 1950's. various 
chemical and metal 1 urgical processes were used to manufacture uranium products 
from natural ore concentrates for use in government defense programs. A 
substantial quantity and variety of wastes have been generated. 

Since 1985, wastes have been processed and stored in drums for either future 
disposal or reprocessing. Prior to 1985, solid wastes were transferred (by 
various means) for disposal in pits and silos in a waste storage area located 
west of the production area (see Figure 2). Production operations were suspended 
on July 10, 1989. In February 1991, DOE formally notified the U.S. Congress that 
the FEMP would be closed and that all production missions were terminated. The 
primary mission of the FEMP is now focussed upon the restoration o f  the FEHP site 
environment . 
As part of an ongoing Remedial Investigation and Feasibility Study (RI/FS) of the 
FEMP, the DOE is investigating the effects of past and current FEMP operations 
upon the liquid exposure pathway by sampling the Great Miami River, Paddy's Run, 
and groundwater. Some contaminants in these bodies of water may have originated 
from the FEMP. 

Uranium-contaminated runoff to Paddy's Run is believed to migrate to the 
groundwater via infiltration along the stream bed. While the majority of the 
uranium-contaminated stormwater originating at the FEMP is controlled by 
collection systems, and particulates are allowed to settle prior to being 
discharged to the Great Miami River, some contaminated stormwater is 
uncontrolled, and runs directly off the FEMP property to Paddy's Run. 

There are two routes by which uncontrolled liquid discharge from the FEMP can 
enter Paddy's Run. The first of these is through overflow of the Stormwater 
Retention Basin (SWRB), where stormwater is normally collected for settling 
before discharge to the Great Miami River. In the event of a very large storm, 
or a series of smaller storms, the SWRB can fill to capacity. Overflow i s  then 
discharged to Paddy's Run via the SWRB outfall ditch. The SWRB outfall ditch is 
one of two National Pollutant Discharge Elimination System (NPDES) permitted 
discharge points at the FEMP. The permit specifies sample locations, sampling 
and reporting schedules, discharge 1 imitations, water quality standards, and 
other restrictions on FEMP discharges to Paddy's Run and the Great Miami River. 

A second route is via uncontrolled stormwater surface runoff directly to Paddy's 
Run. This uncontrolled runoff is produced from rain falling on areas outside the 
controlled waste pit and production areas shown as the shaded areas in Figures 
2 and 3. Although there is no known direct use of the stormwater runoff by 
members of the nearby community, (e.g., for irrigation) , the stormwater runoff 
to Paddy's Run is considered to be a contributor to the contamination of the 
underlying aquifer. 

1 50 
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Figure 1 FEMP and V i c i n i t y  
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This Removal Site Evaluation (RSE) is  beiii2 initiated by the Department of Energy 
under authorities delegated by Executive Order 12580 under Section 300.410 of the 
National Contingency Plan (NCP),  t o  determine i f  drainage conditions from the 
production area warrant the implementation of a Comprehensive Environmental 
Response, Compensation, and Liab i l i ty  Act (CERCLA) Removal Action. 

Consistent w i t h  regulatory guidance, this preliminary assessment is an evaluation 
related t o  the eight factors provided i n  Section 300.415 of the National 
Contingency Plan and is conducted under authori ty  delegated through Executive 
Order 12580 for Section 104 of CERCLA. 

- 

Brevi ous Invest i aat 1 ons 

Collection and analysis of surface water and soil samples from areas surrounding 
the FEMP Production Area has been ongoing since 1985. Some of this work has been 
performed by Weston, Inc., i n  conjunction w i t h  the development of the Best 
Management Practices (BMP) Plan for the FEMP, formerly knew as the Feed 
Materials Production Center (FMPC) . Sheet flow (overland flow) of runoff from 
the controlled production areas makes direct sampling difficult. However, 
stormwater runoff downstream from these locations, a t  a point where mixing of 
uncontrolled flow w i t h  flows from other areas has occurred, has been sampled. 
Sample locations are identified i n  Figure 4,  and analytical results for drainage 
ditch samples collected by Weston, Inc. i n  July 1988 are shown i n  Appendix A, 
Table 1. Examination of the data presented i n  Appendix A, Table 1 reflect 
similar results as  those taken since 1987, as  part o f  the Environmental 
Monitoring Program performed by WEMCO. The results have been reported i n  the 
FEMP Annual Environmental Monitoring Report issued pursuant t o  DOE Order 54001.1. 
These results consistently indicate elevated levels of uranium when compared t o  
upstream or background samples. 

The relevant regulatory limits against which these analytical da ta  can be 
evaluated are sumarized i n  Appendix A, Table 2. In accordance w i t h  40 CFR 
300.400 (9) (3),  DOE Orders which provide guidance or  criteria for radionucl ides, 
such as Derived Concentration Guide (DCG) limits, can be used as "to be 
considered (TBC)" requirements for pub1 ic health protection standards. 

A summary evaluation of the Table 1 data  against the limits or criteria of Table 
2 is  presented i n  Appendix A, Table 3. For purposes of comparison, the DCG 
limits given i n  Table 3 correspond t o  the combined DCGs for U-234 and U-238. The 
concentrations o f  these isotopes i n  samples collected and analyzed by WEMCO have 
been estimated from the observed data  for total uranium. Use of the DOE (DCG) 
limit for discharge t o  the environment i n  evaluating these data is  conservative, 
based on the assumption t h a t  the ultimate risk to  public health i s  most likely 
t o  occur through the potential ingestion of groundwater and food products which 
might eventually receive the effluent. 

2- 





Source Term . ,I.. . 3301 
The most significant contaminants of concern among the materials handled in the 
production area were designated for analysis in samples of soil (Appendix B) and 
runoff surface water collected in the FEMP production area drainage ditches. The 
non-radiological contaminants were compared to contaminant specific Applicable 
or Relevant and Appropriate Requirements (ARARs) such as State of Ohio primary 
and secondary drinking water maximum contaminant levels (MCL) parameters. As 
stated above, radiological contaminants were compared to TBCs. 

Certain standards, such as the Ohio secondary standard for total dissolved solids 
(TDS), were not expected to be achieved since the samples were collected from 
drainage areas. Appendix A, Table 1 sumnarizes for comparison the concentrations 
of non-radiological contaminants in surface water to the MCL of the State of Ohio 
primary and secondary drinking water standards as noted in Appendix A, Table 2. 

The principal contaminant of concern in s t o m a t e r  runoff from the FEMP is 
uranium. Due to its much longer half-life and relatively low specific activity, 
most of the uranium mass derived through total U analysis is due to U-238. The 
uranium that has been processed at FEMP has included natural, enriched (in U-234 
and U-235), and depleted uranium. The isotopic composition of uranium in 
effluent, through routine (proportionate continuous sampling) monitoring at 
Manhole 175, has shown approximately equal activity concentrations of U-234 and 
U-238 with negl igi ble U-235. Through a Federal Facili ties Compliance Agreement 
(July 18, 1986), and pursuant to the CERCLA, Advanced Sciences, Inc. (ASI) and 
its subcontractor International Technology (IT), are currently conducting a 
Remedial Investigation/Feasibil ity Study (RI/FS) for five operable units at the 
FEMP. Additional sampling has been performed by ASI/IT as part of their 
investigation around the waste pit perimeter area. A representative number of 
samples from the waste pit surface water runoff samples showed a preponderance 
of uranium-238. While the ratio is variable, the average 238/234 ratio was 3.7:l 
(+ 33% with 68 percent confidence). This ratio was calculated to estimfte the 
concentration of U-234 and U-238 in samples analyzed for total uranium. 

Ri sk Eva1 uat i on 

Uranium is a potential radiocarcinogen and a chemical toxin. Insoluble uranium 
compounds primarily pose a radiological hazard resulting from inhalation. 
Soluble uranium compounds pose both chemical and radiological hazards from 
ingestion. If ingested at sufficiently high rates, these compounds can lead to 
kidney damage and arterial lesions. Other potential adverse health effects that 
can result from ingestion of soluble uranium compounds are damage to the 
cardiovascular, hematopoietic, endocrine, and imnunological systems. 

'Removal Site Evaluation for the Waste Pit Area Storm Water Runoff Control, page 
9. DOE Letter DOE-1063-90, 6. W. Westerbeck to H. B. Boswell, "Removal Site 
Evaluations for the South Plume and the Waste Pit Area Storm Water Runoff Control 
Removal Actions," dated May 21, 1991. 
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From the analytical data herein and from the attendant guidelines i ~ ,  :,,gestion, 
the risk can be evaluated on the basis of observed U-234 and U-238 
concentrations. 

The Derived Concentration Guides for ingestion (from DOE Order 5400.5) are based 
upon a comnitted effective dose equivalent limit o f  100 mrem/yr. These limits 
correspond to: 

U-238 
U-234 

600 pCi/l (1.8 m g / q  
500 pCi/l (9.7 x 10- W/l) 

This forms the basis for the comparison in Table 3 when combined with the 
analytical data. 

Even though U-234 is somewhat more dose limiting, the total uranium mass analysis 
primarily represents U-238. The mass of U-234 and U-235 will contribute little, 
if any, to the Total U measurement. An estimate of the relative U-238 to U-234 
concentrations by activity is made on the basis of other isotope specific 
analyses performed by Weston. That basis was described earlier, and the activity 
ratio used is 3.7:l for 238 to 234. Table 3 lists the analytical results with 
either estimated or actual concentrations o f  these two uranium isotopes along 
with the multiple of the respective OCG. The sparse and lower level 
concentrations of other radionuclides were not uti1 ized because their relative 
contribution to estimated dose is minuscule. 

It should be pointed out that the DCGs used in this discussion and in Table 3 
represent, if ingested at the normal annual water consumption rate, of 730 
liters, intakes of uranium which would result in a comnitted effective dose 
equivalent o f  100 mrem/yr. The WE dose standard for drinking water is 4 mrem/yr 
(from DOE Order 5400.5), which corresponds to a OCG for U-238 and U-234 o f  24 
pCi/l and 20 pCi/l, respectively. These are compared with TBC public health 
standards for uranium in drinking water, proposed in 40 CFR Parts 141 and 142 
dated July 18, 1991 (MCLG - zero, MCL - 30 pCi/l (or 20 ppb)). Therefore, the 
risk associated with consumption of water represented by Sample No. OD-ALT3 in 
Table 3 would be about 25 times greater than water containing U-238 and U-234 at 
respective concentrations of 24 pCi/l and 20 pCi/1 (the OOE drinking water dose 
standard) and about 20 times greater than the proposed 30 pCi/l EPA drinking 
water standard. 

4 
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)lami tude of Potent 1 a1 Ri sb 

It is recognized that the production area and its stormwater runoff will 
ultimately be restored and/or stabilized based on the Record of Decisions (ROD) 
for Operable Unit Nos. 3 and 5 of the RI/FS. However, this removal site 
evaluation addresses the potential need for a removal action. The conservative 
assumption for pathways to off-site receptors include, but are not limited to, 
surface water runoff (ingestion) and infiltration of the underlying aquifer with 
migration to the South Plume (ingestion and irrigation). Potential exposure 
paths also include resuspension of radionuclides in sediments, which will be 
addressed in the RI/FS. Groundwater monitoring has shown a uranium contaminated 
plume south of the site. This is the subject o f  another removal action. 

The analytical data in Appendix B indicates that the soils of the production 
area, from the surface to a depth of one foot, contain levels of uranium activity 
which exceed levels currently found in the South Plume groundwater monitoring 
wells. Coupled with uranium activity levels found at sampling points DD-01, DD- 
21, and OD-Alt 3 suggests that migration of radionuclides from the production 
area has occurred. Best management practices demand that this liquid pathway to 
offsite receptors be controlled in order to prevent the recharge and subsequent 
infiltration of radionuclides to the underlying aquifer. 

Assessment for Need for R e m  Val 

There is no apparent or measurable evidence of actual transport to the nearby 
population, animals, and their food chains; however, due to the observed 
condition of the stream bed of Paddy's Run, migration to the underlying aquifer 
and to 'the South Plume is probable during stream flow. Uranium in the South 
Plume is measurable, and with components attributable to the FEMP. This could 
result in the contamination of water for agricultural and wildlife use. Without 
additional controls the potential for this transport will continue. DOE-FO has 
approved the implementation of a removal action to pump the uranium contaminated 
groundwater, defined by the South Plume. In order to be successful, all uranium 
contaminated sources which feed Paddy's Run and ultimately recharge the South 
Plume must be addressed. 

Precipitation averages 40.0 in/yr (at Greater Cincinnati Airport) with typical 
monthly rainfall ranging from one to seven inches. This amount of precipitation 
can result in the migration of surface contamination to off-site areas. 

Recently enacted National Pollutant Discharge Elimination System (NPDES) 
stormwater regulations require monitoring and permitting of all stormwater. 
discharges associated with industrial activities. A stormwater permit 
application is currently being prepared for the FEMP site. The preparation of 
this permit is proceeding under the assumption that controls will be placed on 
the process area stormwater runoff, so that all runoff associated with the 
process area "industrial activities" will be directed to the Stormwater Retention 
Basin and therefore be discharged through a currently permitted NPDES monitoring 
station. This removal action will serve that purpose. 

5 
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ADDroDri ateness o f  ResDonse 

It is probable that a response can control production area runoff and deter the 
release of contaminants of concern (uranium) that exceed a specific ARAR 
(National Primary Drinking Mater regulation for radiation dose (4 mrem/yr) as 
stated in 40 CFR 141.16(b)). 

If a planning period of less than six months.exists prior to initiation of a 
response, DOE will prepare an Action Memorandum. The Action Memorandum will 
describe the selected response and supporting documentation for the decision. 
This will serve as a decision document for the Administrative Record. 

If it is determined that there is a planning period greater than six months 
before a response is initiated; ME will prepare an Engineering Evaluation/Cost 
Analysis (EE/CA) Approval Memorandum. This memorandum is to be used to document 
the threat to public health and environment. It would then serve as the decision 
document for the Administrative Record File. 

If it is determined that the removal action activities will extend beyond 120 
days from the date of initiation, DOE shall pursue comnunity relations activities 
as per the National Contingency Plan Section 300.415(m) (3) (i). 

6 
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APPENDIX A 

SUHMARY OF SURFACE MATER SAMPLES 

FOR 

UNCONTROLLED PRODUCTION AREA RUNOFF 
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TABLE 1 
ANALYTICAL RESULTS FOR DRAINAGE DITCH S A W  LES COLtECTED 7-20-88 35G f 

00-01 OD-21 DD-ALT3 
ANALY TE UNITS (7-20-88) ( 7- 20 - 88) ( 7 -  20 -88) 

ALUMINUM 
BAR1 UM 
CALCIUM 
CHROMIUM 
COPPER 
I RON 
LEAD 
MAGNESIUM 
MANGANESE 
SOD I UM 
ZINC 
TOC 
TOX 
TDS 
TSS 
OIL 8 GREASE 
CHLORIDE 
FLUOR I DE 
-SULFATE 

- 
PERC 

869 
217 

153000 
1o.ou 
25. Ou 

5 . 0 ~  
1080 

3 1500 
143 

10100 
84.4 
14.4 
41 

692 
266 

1.ou 

0.24 

1 .ou 
NR 
NR 
NR 

11.3 

317 

200u 
200u 

5000u 

170 

5000u 

5000u 

1o.ou 
25. Ou 

5 . 0 ~  

20.0 

20. ou 
2.8 

35 
42.0 
21 .o 
1.1 
2.5 
0.1ou 
6.2 
6.1 

NR 
NR 
NR 

- 

404 
200u 

70700 
1o.ou 
25. Ou 

5 . 0 ~  
369 

15300 
102 

15500 
108 

5.6 
1o.ou 

11 .o 
1 .ou 

12.6,  
1.3 

0.1ou 

370 

102 

NR 
NR 
NR 

GROSS ALPHA 
GROSS BETA 
THORIUM-228 
THORIUM- 230 
THORIUM-232 
URAN I UM - 2 34 
URAN I UM - 23 5 
URANIUM- 238 
RADIUM-226 
RAD I UM- 228 

FLOW 
PH 
CODUCTIVITY 
TEMPERATURE 

pCi / l  
pC i / l  
pC i / l  
pC i / l  
pCi/ l  
pC i / l  
pC i / l  
pC i / l  
pC i / l  
pC i / l  

gpm 
std.  
umhos 

C.  

8 
13 
NR 
NR 
NR 
0.6 
0.3 
2.4 
NR 
NR 

P 
7.6 

700 
25 

3 
4 

NR 
NR 
NR 
0.6 
0.1 
1 .o 
NR 
NR 

40 

38 
7.3 

25 

520 
190 

NR 
NR 
NR 

270 
12 

310 
NR 
NR 

P 
7.8 

490 
26 

NUltS: 

1. An “u” i n d i c a t e s  t h e  parameter was analyzed f o r ,  b u t  n o t  
detected. The minimum d e t e c t i o n  l i m i t  f o r  t h e  sample, 
n o t  t h e  method de tec t ion ,  is repo r ted  preceding t h e  “u”. 

2. NR = Not requested. 
3. p - ponded water (no t  measurably f low ing) .  

SOURCE: WESTON ADDENDUM TO BEST MANAGEMENT PRACTICES PLAN: STORM- 
WATER SAMPLING PROGRAM RESULTS, TABLE 2, PAGE 9, (10-18-88). 
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e TABLE 2 

Relevant Regulatory L i m i t s  

Hetals (ppm) 

HCL Ohio EPA ORC 

A1 
Ba 
Ca 
Cr 
cu 
Fo 
Pb 
Hg 
Mn 
Na 
Zn 

0 

1.0 

0 . 0 5  
1.0 
0.3 
0.05  

0.05 

5.0 

- 

0 

0 

- 
1.0 

0 

0 

0.012 to 0.043l 
0 

0 . 0 5  
0 

0 ... 
0.040 to 0.115' 

ther General Water Quality Parameters ( m q / l )  

HCL Ohio EPA ORC NPDES 1988 Permi t 
Storm Water 

MH-175 Retention Basin 

Y 
Toe 0 

TOX 0 

TDS 0 

TSS 0 

- 0 

750 (trans.) 0 

500 (month avg.) ... 40 Daily Max. 100 
20 Daily Avg.  30 - 15 15 - 0.10 

1.0 ... 
250 ... 

0 10 

Daily Max. 
Daily A v g  . 
Daily Max. ... ... ... 

volatile Organics (ppm) 
MCL 

l,l,l-TCA 0.200 
0 . 0 0 5  



Table 2 (continued) 
3"/ - 

L!\' , 

Radionuclides (pCi/l) 
- 

DOE Guidelines (MH-175) 

Gross Alpha 
Gross Beta 
Thorium-228 
Thorium-230 
Thorium-2 3 2 
uranium-234 
Uranium-235 
Uranium-238 
-dim-226 
Radium-228 

- 
400 
300 

50 
500 
600 
600 

30 
3 0  

Physical Parameters 
Ohio EPA ORC NPDES 1988 Permit 

(MH-175) 

PH 
Conductivity (umhos) 

6.0 to 9.0 
1200 trans 

6.5 to 9.0 - - 
800 month avg. 

NOTE : 
1) Variable depending on water hardness. 
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TABLE 3 

Sumnary o f  Tables 1 and 2 

1.0 Hetals 

1.1 Calcium levels for  DD-01 and DD-ALT3 were 153 ppm and 70.7 ppm, 
respectively. No MCL or  applicable standard for calcium exists. 

1.2 Iron and Manganese have maximum concentration levels (HCLS) of 0.3 
ppm and 0.05 ppm, respectively. Both o f  these elements, however, 
occur naturally i n  the  groundwater i n  the area of the FEMP a t  levels 
exceeding these MCLS'. Drainage ditch samples a t  OD-01 and M-ALT3 
exceeded the MCL for iron and a l l  three samples exceed the HCL for  
manganese. 

1.3 Magnesium concentrations in a l l  three drainage d i t c h  samples 
exceeded 15 ppm a t  every location w i t h  the high being 31.5 ppm. 
There are no appl icable  regulatory da ta  or MCLs for magnesium t o  
which these concentrations can be compared. 

2.0 Other Water Oualitv Parameters 

2.1 Results of  t o t a l  dissolved solids (TDS) can be compared t o  the 
Secondary Maximum concentration level (SHCL), set a t  500 mg/l, and 
t o  the Ohio EPA ORC Standard for  TDS, which is  set a t  500 mg/l 
(monthly average) and 700 mg/l ( transient) .  The sample a t  DD-01 
exceeded the SMCL and the ORC monthly average a t  692 mg/l. 

2.2 Sample DD-01 exceeded the Ohio EPA ORC Standard for sulfate (SO,) of  
250 mg/l with a reported level of 317 mg/l . 

Urani ulll Concentrations i n  Uattr Sampl es 

Mu1 tiple Mu1 t i p l e  Total 

D C G ~  JDCi/11 DC6' DC6 
U - 238 of U-238 U-234 of U-234 Multiple 

DD-ALT3 310 0.517 270 0.540 1 .OS7 
S a m D l e o  
DD-01 2.1 0.004 0.6 0.001 0.005 
DD-21 1 .o 0.001 0.6 0.001 0.002 

'"Addendum t o  Best Management Practices Plan: 

2600 pCi/l (1.8mg/1) 

Stormwater Sampling Program 
Results," .prepared by Roy F. Ueston, Inc., October 18, 1991, page 14. 

'500 pCi/l (9.7xE-5mg/l) 

64. 



APPENDIX B 

SUMMARY OF SOIL SMPLES 

FOR 

UNCONTROLLED PRODUCTION AREA RUNOFF 
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~ f m :  S. G. Schneider 

ON(: June 7, 1990 

RCRA DETEMINATION AND RADIOLOGICAL CHARACTERIZATION OF RUBBLE FROM STORH 
SEWER IHPROVEHENT PROJECT 

Subject 

. 5. M. Peterman To . 

Reference: 1. 

2. AEDO S p i l l  Data Base 

WMCO Facil i t y  Task Force Final Report , WMCO:SR( IA)  :88-068 

3 .  FMPC S i t e  Procedure, FMPC 720, "Control of Construction 
Waste", issued November 10, 1988 

This  memo transmits the radiological  and RCRA c h a r a c t e r i s t i c s  of  the s o i l s  
and deb r i s  wh ich  will be generated a s  a r e su l t  of the 
excavation/renovat ion work f o r  the Plantwide Storm Sewer Project.  The 
rubble t o  be generated as  a resu l t  of  t h i s  pro jec t  will be so i l  and 
concrete  debr i s .  The s o i l s  generated will be from excavation for the 
i n s t a l l a t i o n  of new sec t ions  of storm sewer p i p e  t o  replace sect ions of 
crushed o r  damaged pipe,  waterproofing and p las te r ing  damaged manholes. 
In addi t ion ,  s o i l  will be generated from the construction of ea r th  berms, 
shallow d i t ch  grading, catch basins, and d i tch  reconfigurations.  The 
concrete  generated will mainly be from damaged o r  crushed mainline pipes. 

Process Know1 edae 

The excavated a reas  a r e  pr imari ly  located outside the perimeter of the 
Process Area. In addi t ion t o  the 38 so i l  samples, process knowledge, s i t e  
h i s t o r y  and spil l  records were researched (Reference 1 and 2) i n  an e f f o r t  
t o  determine the p o s s i b i l i t y  of l i s t e d  wastes and/or hazardous waste 
c h a r a c t e r i s t i c s  throughout the construction areas.  Based upon a review 
of references 1 and 2, discussions w i t h  the project  engineer and other 
FMPC personnel, and usual observations, there  were l imited or  no process 
a c t i v i t l e s  i n  the areas  o f  this  construction project .  There is  no reason 
t o  suspect s torage ,  t ranspor ta t ion ,  or processing of any solvents,  paints ,  
fuels, lub r i can t s ,  c leaners ,  o r  any other chemicals i n  the construction 
a rea .  However, based upon the fac t  t.hat these storm sewer pipes have been 
i n  use f o r  a period of 30 p l u s  years,  there will be a b u i l d - u p  o f  sediment 
i n  the bottom of these pipes.  This sediment material should be 
segregated, packaged separa te ly ,  and handled as suspect RCRA material .  
This material  should be sampled and analyzed f o r  Thorium, Thorium 228, 
Uranium a c t i v i t i e s ,  Uranium Isotopes, and EP lox  metals. 
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S. U. Peterman 

S a m 1  ina and Anal vS 1 t 

-2- UMCO:EC(SW) ~90-227  

S o i l  samples were taken a t  38 ' loca t ions  throughout the p lan t  (see 
attachment 1 f o r  l o c a t i o n s ) ,  represent ing proposed areas  of  excavations 
required f o r  the completion of  the p ro jec t .  Two samples were taken a t  
each loca t ion  - one a t  the sur face ,  and one a t  a depth of  one foo t .  
Sur face  samples were analyzed f o r  Thorium, Thorium 228, and Uranium 
a c t i v i t i e s ,  Uranium Isotopes,  and EP Tox metals.  Samples taken a t  each 
depth  were analyzed f o r  t o t a l  Uranium and t o t a l  Thorlum concentrat ions.  
These concent ra t ions  were converted t o  es t imated s p e c i f i c  activit ies for 
each 1 oca t  ions.  

Radioloaical  Charac te r iza t ion  
/ 

S p e c i f i c  a c t i v i t i e s  f o r  each sample were used t o  determine the appropr ia te  
waste  category ( I ,  11, o r  Low Level Waste). The ca t egor i e s  f o r  each 
sample a r e  shown i n  Table 1. Attachment 1 shows the d i s t r i b u t i o n  of the 
va r ious  ca t egor i e s  throughout t he  pro jec t  area.  From this s i t e  plan a few 
genera l  observat ions regarding th i s  rad io logica l  d i s p o s i t i o n  of the 
m a t e r i a l s  can be made: 

- S o i l s  i n  the northwest auadrant  a r e  genera l ly  Category I ,  w i t h  the 
except ion of surface samples taken from SSI-30 and SSI-26. The 
mater ia l  i n  these areas  was determined t o  be Category I1 mater ia l s .  

- S o i l s  i n  the southwest auadrant  a r e  a l s o  Category I ,  f o r  the most 
p a r t .  Some category I1 mater ia l  is located on the sur face  a t  SSI-22 
and SSI-21. 

Much o f  the s o i l  i n  the northwest auadrant appears t o  be Low' Level 
Waste. Areas SSI-1, SSI-3, SSI-5, and SSI-6 a l l  conta in  Low Level 
Waste. Areas SSI-2 and SSI-7 through SSI-IO contain Category I 1  
ma te r i a l .  

- 

- Most samples i n  the southeas t  auadrant indicated Category I1  waste was 
present .  There i s  no Low Level Material i n  th is  area.  

f i e l d  equipment should be used during excavation t o  determine the  ex ten t  
of the Low Level and Category I1 wastes. The attached s i t e  p l a n  should 
be used a s  a gu ide l ine  i n  this e f f o r t .  

RCM Determination 

The  process knowledge, and d a t a  from references 1 and 2 ,  the presence of  
RCRA c o n s t i t u e n t s  would not be expected i n  any of the construct ion.  



S. H. Peterman a -3-  WHCO:fC(SY) 390-227 

- 
In addition, analysis of EP Toxicity for metals was performed on 38 
samples (surface and one foot depth) from the construction site in 
accordance with 40 CFR 261. The results from the samples indicate that 
the soil does not exhibit the characteristic o f  EP-Toxicity. Therefore, 
all available information shows the soil and concrete rubble from the 
Storm Sewer Improvement Project may be handled as non-RCRA. 

The sediment removed from inside the old storm sewer pipe will have to be 
sampled and analyzed before radiological or RCRA determinations can be 
made. 

CGR/bs 

a c: S. L. Bradley 
W. H. Britton 
3. E. Clements 
J. 1. Grumski 
S. C. Hoskins 
G. 1. Howard 
C. 6. Rieman 
3. U. Sattler 
E. D. Savage 
J. L. Trujillo 
C. S. Waugh 
P. C. Weddle 
W. A.  Weinreich 
Central Fi 1 es 
SWC File 



TABLE 4 

COORDINATE LOCATIONS OF SAMPLING STATIONS 

Drainaae Ditch 

DD-01 
OD-21 

DD-ALT3 

1 North1 na 

482,622 
478,857 
479,759 

Eastina' 

1,377,511 
1,381,315 
1,378,252 

'Units are in feet and tied in with the Ohio coordinate system, south zone, 
City of Cincinnati datum. 

Source: Table 4, "Map Coordinate Locations of Sampling Stations for KMPC 
Stormwater Sampling Events of April 27, 1988, July 20, and July 21, 
1988," taken from the "Addendum to Best Management Practices Plan: 
Stormwater Sampl i ng Program Resul ts , prepared by Roy F. Weston, 
Inc., October 18, 1988. 
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. 0169 S I - 1  

:. 0170 SSI-1 

:. 0171 SSt-2 

:. “R SSl-2 

:. 017b SSI-3 

:. 017) SSI-4 

.. 0176 SSt-4 

.. OlTl ss1-5 

. 0178 SSI-S 

. 0179 SSI-6 

surf K O  

1 foot 

surf ace 

1 foot 

surface 

1 foot 

Surface 

1 foot 

surf u e  

1 foot 

surf ace 

1 foot 

7.7 

20.2 

4 .6 

5 

4.2 

5 

e2.9 

5 

8.7 

5 

6.8 

6.3 

5.7 

n/a 

2.4 

n/a 

3.2 

n/I 

0.w 

n/8 

5 .5 

n/8 

4.5 

n/I 

n/ I 

so 

n/a 

24 

n/a 

18 

n/I 

d l  

n/I 

365 

n/a 

74 

50 U-234 0 . W  ALL MTALS 
u - a s  0.n BtlW 
U-2% 0.008 REQJlAToII  
U-238 99.27 LIMITS 

10 

150 U-234 0.011 ALL METALS 
U-2Sf 0.71 BELW 
Us236 0.01 REQIUTQY 
U - W  9 . 2 7  LIMITS 

1s 

1s 

e7 

540 

>243 

120 

Lo 

U-234 0.001 ALL #TALS 
U-235 0 . a  BELOU 
U - 2 %  0.009 REQlUTQIT 
U - a  99.31 LIMITS 

U-2% 0.003 ALL METALS 
U-255 0.7 EELOU 
U - u b  eO.001 R E Q l U T Q R I  
u-w 99.5 LIMITS 

U-2% 0.005 ALL METALS 
U-US 0.47 ELLOU 
U-2% 0.12 R E Q R A T O I Y  

U-Zsb 9 . 5 1  LIMITS 

LLY 

11 

11 

I 

1 LY 

I 

I 

I 

LLY 

LLY 

1LY 

I t  



R . C .  0181 SSl-7 

!.e. 0182 Stl-7 

.e. 0183 ssr-8 

C. 0185 SSl-9 

. 0189 Stf-11 

. OlOQ Sfl-11 

. 0191 SSl-12 

0192 Sf l -12  

0193 Stl-13 

01% S I - 1 3  

01% fSl-14 

surf ace 

1 foot 

surf ace 

1 foot 

surf u e  

1 foot 

surface 

1 foot 

surface 

1 toot 

surface 

I foot 

surface 

1 foot 

surface 

1 foot 

4.2 

4 

3 .4  

5 

e3.5 

4 

4 . 5  

4 

e3.8 

4 

e2.9 

4 

e2.7 

4 

4 . 1  

e5 

2.2 

n/ a 

2.0 

n/ a 

2.2 

n/ a 

1 .I 

n/r  

3.0 

n/r 

0.39 

n/r 

0.4s  

n/r 

1 .4 

n/r 

62 

27 

21 

47 

50 

35 

21 

40 

12 

20 

b . 4  

12 

16 

40 

32 

20 

u- 234 
u-us 
Us236 
U-236 

U- 2s 
u- US 
U.236 
U-238 

0-236 
U-235 
U-236 
u-237 

U- 2% 
U-235 
U-236 
u- 237 

U- 2% 
u- 23s 
u- 2% 
u-237 

U-2% 
U - U S  
U- 236 
u-237 

U-2% 
u.235 
U.236 
u - a 7  

U- 2% 
u-US 
U-u16 
U-2s7 

0.005 A l l  =TALI 
0.R B E L W  

0.007 R E Q M T Q Y  
99.27 LllllTS 

0.001 ALL =TALL 
0.67 DELW 

0.003 R L Q R A T Q Y  
99.33 L l M l T S  

0.- ALL LLTALS 
0.61 BELQl 

0.007 REQMTQY 
99.38 L l W l T t  

0.OM ALL R t M S  
0.W BELOY 

0.005 R E W T O I Y  
99.41 L I N T S  

0.003 ALL lrE1N.f 
0.68 ULQl 
0.01 REQIUTQIY 
99.s LlWITS 

0.002 ALL LlETALt 
0.47 BELW 

0.001 l E W U T Q Y  
99.s2 LIIIITS 

0.001 ALL rEfALf  
0.39 8ELW 

0.001 R E G U U T ~ Y  
99.61 LlMllt 

3301 

11 

I 

I 

1 1  

1 

11 

1 
* .  

I 1  

I 

1 

I 

1 

1 

I 1  

I 

11 



-C. 0198 S I - 1 5  

C. 0100 SSS-’16 

2.  0200 ttl-16 

:. 0201 S I - 1 7  

. 0202 S S I - 1 7  

. 0203 SSI-18 

0204 ss1-18 

0282 ssr-20 

0283 Sfl-21 

12% 531-21 

1285 sss-22 

286 551-22 

surface 

1 foot 

surface 

1 foot 

Surf 8 C I  

1 foot 

surf u e  

1 foot 

surf aco 

1 foot 

surface 

I 

1 foot 

surface 

1 foot 

surf ace 

1 foot 

3.2 

4 

4 . 4  

4 

4 .a 

d 

3.3 

4 

4 . 9  

d 

4 . 4  

8 

4 . 2  

4 

4.5 

4 

1.6 

fl/8 

2.1 

n/8 

5.0 

n/a 

1 .a 

n/8 

1.4 

we 

0.95 

n/8 

0.?4 

n/8 

2.0 

n/8 

19 

(20 

23 

13 

66 

60 

63 

20 

12 

12 

20 

15 

4 s  

24 

41 

24 

U-2% 0.006 ALL #TAL$ 
U-25s , 0.71 BELW 
U - Z S  0.009 R E M * 1 O Q Y  
u-257 99.27 L I M I T S  

-- 
U - Z Y  
U- 23s 
U- 236 
u-237 

U- a4 
u-25s 
U- 2% 
u-257 

U-2S4 
u- 23s 
U- 2% 
U- c 

U- 234 
u- 25s 
U-236 
u-237 

U- 2S4 

u- 23s 
U- 236 

u- 237 

U-2% 
u-23s 
U- 236 
U-237 

U. 2% 
u. 23s 
U- 2% 
u- 237 

0.002 ALL MTAL8 
O.& DELW 

0 . a  RCWLATOIY 
99.3s LIWlTS 

0.002 ALL I(E7ALL 
0.42 DELW 

0.- R E W T O I Y  
9937  LSMlTS 

0.006 ALL WTALS 
0.69 MLW 

0.001 REGUATOQY 
79.31 LSMlTS 

0.002 ALL S T A L S  
0.57 l l C U  

0.m REGULATORY 
99.62 LIMITS 

0.- ALL #TALS 
0.72 BELW 
0.01 R E W L A T ~ Y  

99.27 LIMITS 

0.-  ALL METALS 
0.R BELW 

0,006 tECUUTCRT 
99.27 LIMITS 

0.006 ALL METALS 
0.n DELW 
0.011 REWLATOIIY 
99.23 LIMITS 

330% 

I S  

I 

I 

I 

I1 

I 1  

5 s  

I 

I 

I 

I 

I 

I 1  

I 

I f  

I 



. 

20 16 u - 2 s  
u-255 
U- 236 
u-237 

13 

0.W ALL METALS 
0.-  B E L W  

0,011 R E Q J U T O I Y  
00.23 LIMITS 

I :. 0287 S I - 2 3  rurfue  e23 4 . 3  1.8 

17 

12 

:. 0288 S I - 2 3  1 foot (25 

. 0269 S I - 2 4  surface e23 

4 n/r. 

4 . 7  1.2 7.9 u-2% 
u - u s  
U-236 
u-237 

n/r 

0.00) ALL WETALS 
0.- BELW 

0.006 REQJLATQY 
99.31 LIMITS 

. om sst-24 1 foot e23 

. 0291 SSI-25 rurfue 4 3  

4 n/r 

q2.9 0.95 

a1 1 

27 18 u-2% 
u - a s  

. u-236 
U-237 

n/ r 

0.006 ALL # T A L I  
0.76 BLLW 
0.011 REQIUTQY 
99.24 LIMITS 

. 0292 Sf l -25  1 foot 4 3  

. 0293 Sfl-26 surface n/r 

4 n/r 

4 . 5  1 .o 

28 

n/r  

I 

11 45 U-234 
u-23s 
U-236 
u.237 

n/r 

0.006 ALL METALS 
0.67 BELW 

0.009 RLWLATOIY 
99.u LIMITS 

SSI-26 1 foot e25 e 27 

n / B  16 U-2% 
u-23s 
U-2% 
u-237 

n/8  

0.005 ALL METALS 
0.6s BELW 

0.007 REQJUTmY 
99.34 LIMITS 

. 0296 S I - 2 7  1 foot e25 

0297 S I - 2 8  rurfrcr wr 

11 

n/r 23 u-2% 
U-ZSS 
U-236 
u-257 

nfr 

0.005 ALL METALS 
0.61 BELW 
0.019 REWUTOIT 
99.37 LIMITS 

0298 SSI-28 1 foot <a 

0299 Sfl-29 surface nlr 

19 

n/8 

4 n/r 

4 . 3  0.n 0.003 ALL METALS 
0 . )  B t L G l  

0.006 REQJLATORY 
99.49 LIMITS 

0300 St!-29 1 foot e23 

0301 S I - 3 0  ourfue  n/r 

4 n/r 

L.4 1.7 

17 

n/r 

1 

11 0.007 ALL METALS 
0.66 BELW 

0.005 RWJUTORY 
w.33 LIMITS 

4 n/r 

4 . 0  1.2 

39 

n/r 30 u-2% 
u-23s 

0.005 ALL METALS 
0.88 H L G I  

73 



. 

330: 

036L St I -31  

0307 StI-33 

0308 Stl-33 

0309 SSI -% 

OS10 SSI-% 

OS11 SSl-3s 

0312 stl-35 

0314 SSI-36 

0315 StI-37 

0317 SSl-36 

3318 Stl-36 

1 IOot  

surf u e  

1 foot 

surf we 

1 foot 

surface 

1 foot 

rurfue 

1 foot 

surfu. 

surf ace 

surfwe 

4 

e2.6 

4 

2.9 

4 

e2.8 

4 

4 . 0  

4 

e2.8 

e2.9 

d 

W e  

0.28 

wa 

0.98 

n/a 

0.64 

n/. 

1.1 

wr 

0.69 

0.95 

nfa 

a 

n/a 

22 

nt a 

1s 

We 

16 

W8 

28 

nfa 

wr 

16 

U-236 
U - W  

n/ a 

21 u-2% 
u - u s  
U.tS6 
u-238 

wa 

24 U.231 
U - U r  
U-236 
U-238 

n/8 

12 u-234 
u-23s 
U- 236 
U-238 

n/a 

27 Us234 
u-23s 
U- 236 
U- 230 

n/8 

1s u-2% 
u - a s  
U-2% 
Us238 

18 u-2% 
U.2Sf 
U - 2 X  
Us238 

n/r 

0.02 REQIL ITOIY  
99.09 LlMlTS . 

0.002 ALL LTTALS 
0.58 BELW 

0.W REQICA101Y 
w .41  L I I I T L  

0.005 ALL WTALt 
0.37 BELW 

0.- REMATORY 
99.4 LIMITS 

0.- A l l  R I A L S  
0.57 BELW 

0.009 RLWUTORT 
W.42 LIMITS 

0.005 ALL w l T A L t  
0.a ULW 

0.- REWTORY 
99.31 L l M I l t  

I 
0.001 ALL METALS 

0.6 BELW 
0.W7 REWUTORY 
w.39 L l M l t t  

0.m A l l  )(LTAlS 
0.67 B L l W  

0.- REWLATOQT 
99.32 LlMllt 

: A l l  wastes are c a t e g o r i x d  according t o  Uranium Spocifie Act iv i t ies  
since a l i  Thorium u t i v i t i a r  indicate Category 1 nuterfais (except s m p l c l  R.C. 0170. 

Uranim S p w i f f c  Act iv i t ies  for  smplrs a t  depth are b a r d  on icotogic 
percentages of the surface runplcr. 

1 

I 

1 

I 

1 

I 

I 

I 

I 

I 

I 

I 

Thoriua Spccif ic Activities a t  depth are b s e d  on an assured r r t i o  of 
1 opc i /g. 
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