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I. INTRODUCTION 3823 
Operable U n i t  5 - Environmental Media, o f  the  Fernald Environmental 
Management Pro jec t  (FEMP) Remedial I nves t i ga t i on /Feas ib i l  i t y  Study (R I /FS)  , 
includes those environmental media t h a t  serve as migra t ion  pathways and/or 
environmental receptors of rad io log i ca l  o r  chemical re leases f r o m  the  FEMP. 
Important elements of t h i s  operable u n i t  are the  a f fec ted  areas of the  
reg iona l l y  important Great Miami Aqui fer  t h a t  e x h i b i t  e levated l e v e l s  o f  
uranium. Because of the  l o c a t i o n  o f  po r t i ons  o f  the uranium contaminated 
plume w i t h i n  sparsely developed areas south o f  the  FEMP and the  associated 
po ten t i a l  t h r e a t  t o  human health, the  Department o f  Energy (DOE) has 
i n i t i a t e d  a removal ac t ion  t o  address t h i s  area o r  "south plume". The 
removal ac t i on  i s  being conducted i n  a manner consis tent  with the  
implementation o f  the  f i n a l  remedial a c t i o n  f o r  Operable Unit 5. 

The 1990 Consent Agreement, as amended i n  1991, under Sect ion 106 and 120(a) 
of the  Comprehensive Environmental Response, Compensation, and L i a b i l i t y  Act 
of 1980, (CERCLA) requi res a work p lan  be submitted f o r  implementation o f  
the  selected a1 t e r n a t i v e  f o r  the  South Groundwater Contamination Plume 
Removal Act ion.  The removal ac t ion  has been d iv ided i n t o  f i v e  par ts :  

Part  1 - A l te rna te  Water Supply 
Part  2 - Pumping and Discharge System 
Par t  3 - I n t e r i m  Advanced Wastewater Treatment System 
Part  4 - Groundwater Monitor ing and I n s t i t u t i o n a l  Controls 
Par t  5 - Groundwater Model i ng and Geochemical Inves t  i gat  i on 

This work p lan  addresses the  implementation o f  Par t  1: the  ac t ion  i nvo l v ing  
the cons t ruc t ion  o f  an a l te rna te  water supply t o  selected receptors i n  the  
south plume area. A l l  a c t i v i t i e s  performed under t h i s  work p lan  w i l l  be i n  
accordance . w i t h  the  Nat ional  O i l  and Hazardous Substances P o l l u t i o n  
Contingency Plan (NCP), and consis tent  w i t h  OSWER D i r e c t i v e  9360.0-038, 
Superfund Removal Procedures , Rev . 3 .  

A Removal S i t e  Evaluat ion (RSE) has been generated and approved by the  DOE 

I I. DESCRIPTION 

1.0 Removal Act ion 

An Engineering Evaluation/Cost Analysis (EE/CA) has been prepared, i n  
accordance with 40 CFR 300.415, t o  evaluate removal ac t ion  a l te rna t i ves  and 
recommend the  p re fe r red  a1 te rna t ive .  The Nat ional  Environmental Pol i c y  Act 
of 1969 (NEPA) requ i res  t h a t  federal agencies inc lude i n  t h e i r  dec is ion 
making processes appropr iate and ca re fu l  cons iderat ion o f  a1 1 environmental 
effects o f  proposed actions. The EE/CA was prepared t o  i n teg ra te  the  
requirements o f  both the  CERCLA and NEPA, and w i l l  be used by the  United 
States Environmental Pro tec t ion  Agency (USEPA) and the  DOE as the  bas is  f o r  
remedy se lec t i on  and implementation. 

1 



5&’3 The preferred alternative, identified in the €€/CAY includes an a ernate 
water supply to two currently affected ,industrial users, pumping with 
discharge to the Great Miami River, an interim advanced wastewater treatment 
system, enhanced monitoring, and institutional controls, and groundwater 
modeling and geochemical investigation. Providing an a1 ternate water supply 

of a recovery well field pumping system to extract uranium contaminated 
groundwater from the South Plume and discharge to the Great Miami River. 
The location of the recovery well field is proposed to be north of the 
industrial users (AWA and Ruetgers-Nease Chemical Co. Inc.) associated with 
the Paddys Run Road Site (PRRS). Part 3 of the removal action includes the 
instal 1 ati on of an interim advanced wastewater treatment system with a 
capacity to reduce the uranium in FEMP wastewater discharge to a level not 
to exceed 1700 pounds per year. Part 4 of the removal action is being 
implemented through the existing FEMP groundwater monitoring program in the 
south plume area. Part 5 of the removal action includes the geochemical 
field investigation (including hydropunching, soil vapor survey, additional 
monitoring wells installation, and monitoring well sampling) and groundwater 
modeling of the area adjacent and south of the recovery well field. 

This work plan includes the plans for implementation of only the alternate 
water supply (Part 1) of the South Groundwater Contamination Plume Removal 
Action. The details of Parts 2, 3, 4, and 5 are discussed in separate 
documents and work plans. The fundamental objective of Part 1 is to protect 
public health by limiting access to and use of groundwater with uranium 
concentrations exceeding the derived concentration of 30 micrograms per 
liter (pg/l). To meet this objective, water supply wells and associated 
delivery systems, as outlined in Section 111-4.0, will be provided to &$I& 
S k d - a d  AWA. 

2.0 Related Actions 

The following paragraphs include related actions other than those actions 
planned for implementation in Parts 2, 3, 4, and 5 of the South 
Groundwater Contamination Plume Removal Action. As mentioned previously, 
the details of Parts 2, 3, 4, and 5 are discussed in separate documents. 

A storm water retention basin (SWRB) was constructed and placed into 
operation in October 1986 to intercept contaminated runoff from the FEMP 
production area. This runoff had previously flowed to Paddy’s Run via the 
storm sewer outfall ditch. Construction of an additional chamber to the 
SWRB was completed in December o f  1988. The expanded SWRB is designed to 
retain the runoff from a lO-year/24-hour rainfall event and therefore 
greatly reduces the contribution o f  storm water from the FEMP Production 
Area to Paddy’s Run. This flow is estimated to be the major source of 
uranium contamination to the South Groundwater Contamination Plume. 

2 
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The potentially responsible parties (PRP) of the PRRS, AWA, Ruetgers-Nease 
Chemical Co., Inc., and Mobil Mining and Minerals Co., have entered into 
an Administrative Consent Order with the State of Ohio to perform a RI/FS. 
Recent remedial investigation soil boring samples at the PRRS have shown 
high concentrations of various organic and inorganic compounds in addition 
to above background concentrations of the radioactive isotope potassium- 
40. The. underlying groundwater has been determined during the PRRS RI/FS 
to be contaminated with inorganic and organic chemical compounds. 

The additional following actions have been taken to date: 

. The public has been notified of the South Groundwater Contamination Plume. 
Well and cistern sampling in the south plume area has been performed by 
the Ohio Department of Health and the DOE. 

An alternate water supply has been provided to a private residential well 
located along Willey Road in the northern portion of the plume. 

An on-going groundwater monitoring program is being conducted for a number 
of wells in the south plume area. The results of the groundwater analysis 
are being reported to the well owners and the public. 

Runoff from most of the surface of the FEMP waste storage area is 
collected and sent to the FEMP waste water treatment system. The 
remaining surface and perimeter runoff flows west and southwest to Paddy’s 
Run. A separate removal action, Waste Pit Area Runoff Control, is 
currently underway by the DOE to address this remaining contaminated 
runoff and prevent it from flowing to Paddy’s Run. 

Integration of the RI/FS efforts has been initiated between the DOE and 
the PRPs to determine the contaminant levels of the PRRS in the area where 
the Part 1 pipelines will be located. 

3.0 Inteqration with the Remedial Action 

€a& The alternate water supply system will be operational during 
implementation of the remedial action for Operable Unit 5. The removal 
action will contribute to the efficient performance of the final 
remediation to the extent practicable. All design and construction 
activities associated with the removal action will be reviewed, and 
approved, by the Operable Unit 5 DOE Manager to assure consistency with 
the final remedial program. 

111. Method o f  Accomplishment 

1.0 Roles of the ParticiDants 

The DOE, as lead agency, will coordinate and execute this removal action. 

The U.S. EPA reviewed and approved the EE/CA document pertaining to this 
action identifying the selected removal a1 ternative for the South 
Groundwater Contami nation P1 ume. U. S. EPA wi 1 1  review and approve thi s 
Work Plan. The Ohio Environmental Protection Agency (Ohio EPA) provides 
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auidance and DarticiDates in the development and review o f  the EE %! 23 
iork Plan. The Ohio EPA will inspect' and approve the alternate water 
supply well field in accordance with Ohio EPA guidelines prior to 
installing the test well and will independently analyze water samples from 
the test well. The Ohio EPA will also review and approve the water permit 
to install for the wells with no impact to the schedule. 

The U.S. Army Corps of Engineers (COE), through an Interagency Agreement 
with the DOE, will obtain easements and property for the construction of 
an alternate water supply to aft &e affected industrial user. The COE 
will also conduct an archaeological and historical resource survey for the 
areas affected by Part 1 for review and approval by the Ohio State 
Historic Preservation Officer. 

Advanced Sciences Incorporated (ASI), as a contractor to DOE, is 
conducting the RI/FS program including activities such as groundwater 
sampling and development of a groundwater flow model for the south plume. 
AS1 is also providing analytical support and groundwater modeling through 
their subcontractor, International Technology (IT) Corporation. ASI/IT 
will install the test well and perform the pump test and sampling and 
analysis required to verify the technical requirements o f  the selected 
well field. 

Westinghouse Environmental Management Company of Ohio (WEMCO) , as the FEMP 
Operations and Maintenance contractor, is responsible to implement this 
removal action in a manner consistent with DOE and regulatory guidance. 

A.M. Kinney, Inc. (AMK), as a contractor to WEMCO, is providing project 
design for Part 1 o f  the removal action. 

Rust Engineering, as a contractor to WEMCO, will provide construction 
management for Part 1 of the removal action. 

The contractor for Part 1 installation will be determined through the DOE 
bid and award process. As identified in the selected alternative, Part 1 
will provide an alternate,,,,water supply to 1 
C+nn'l AWA. ;T))$$ ................ industrial user will be 2 ....... ... key participant 
during the implementation or'the removal action. 

The PRRS PRPs (AWA, Ruetgers-Nease Chemical Co. Inc., and Mobil Mining and 
Minerals Co.) will integrate the available PRRS RI/FS data with the DOE to 
be incorporated in Part 1, if deemed necessary. 

2.0 Additional Studies/Data Reauirements 

The specific water supply well locations for the alternate water supply to 
AWA will be defined prior.to completing the detailed 

design. A test well will be installed at the selected site to verify the 
technical requirements for the water supply. 

3.0 Planninq Activities 

Activities that will be undertaken prior to the actual site work are 
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planning, training, design, and management of the removal actions. These 
activities are required to render the area reasonably free of hazard to 
personnel and the environment until the RI/FS process has been completed 
and to determine if further action is required. 

The following distinct engineering phases will be performed 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 

b. Access to Private Property 

The FEMP will be required to obtain the necessary eas 
to private property to complete the alterna 

proposed route for the piping from a proposed location of the water supply 
well locations to AWA. 

c. Design of Removal Action 

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

d. Training of Personnel 

All personnel working the construction phase of Part 1 of the removal 
action, will be trained in accordance with the Occupational Safety and 
Health Administration (OSHA) standards found in 29 CFR 1910.120. 

e. Construction 

All bid and award documents will be prepared for the removal action 
construction work along with the procurement of all equipment, materials 
and subcontractors necessary to complete the removal action construction 
work. 

4.0 Field Actions 

After the specific well locations for the alternate water supply hr434-h 
S k e k t d - A W A  are defined, a test well will be installed and a pump test, 

5 
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3823 
performed t o  verify t h a t  the well f ie ld  has the quality of water and 
hydraulic capacity t o  meet the technical requirements. After the well 
f ield has been determined t o  be acceptable, WE&- 

wells will be installed for AWA. The new water supply wells are proposed 
t o  be located northeast of the intersection of Willey and Crosby Roads in 
an area w i t h  the approximate dimensions of 820 feet by 1250 feet. The 
dimensions of the well f ield have been selected based on Ohio EPA's 
standards for minimum isolation radius for each well. Tbe-we?? cM-ng+w 

U" . Each 
of the two wells for AWA s h a l l s i n g l e  
operat ion and 250 gpm when both pumps are operating in parallel. Each well 
will have an in le t  screen whose depth, length, and size requirements will 
be determined during the in i t ia l  testing of a test  well used t o  confirm 
the quality of water and hydraulic capacity of the entire water supply 
well f ie ld .  The t o p  portion of the screen, a t  minimum, will be installed 
such that i t  will remain submerged during drawdown. Each well shall have 
a permanently mounted pump. &e Ad underground water supply pipelines 
will run along the nor th  side of Milley Road heading east from the well 
f ie ld ,  thence southeast along and just outside t h e  western property line 
of the CSX r a i l r o a d ,  thence south along the western edge of Paddy's Run 
Road t o  c f  Be?+,: %ed-a& AWA. 

+. c 
U U  Aed-afd two alternate water supply 

+ A  

The AWA water supply system will operate for a period of 60 calendar days 
prior t o  the DOE turning over the system t o  AWA. This 60 day " ini t ia l  
testing period" will include confirmation of the system performance by 
AWA. fl 

+ * l  
I .  

5.0 ODerations and Maintenance 

An Operations and Maintenance Manual for AWA will be 
prepared. Following the in i t ia l  testing period of the AWA por t ion  of the 
a1 ternate water supply system, AWA wi 11 assume responsi b i l  i t y  for 
operation, routine maintenance, and routine monitoring. As such, AWA will 
then be responsible for meeting all  requirements set  by the s ta te  of Ohio. 

IV. SAMPLING AND ANALYSIS PLAN 

The pre-excavation f ie ld  screening and soil sampling and analysis program 
for the monitoring of soi ls  which will be disturbed in the suspect areas 
during construction i s  presented in Attachment I .  

6 



EXCESS EXCAVATED SO I LS 
3823 

Soils will be returned to the excavation from which they originate. 
Excess excavated soils at the AWA facility and associated drainage ditch 
will be the responsibility of the PRRS to manage and determine the 
appropriate disposal criteria. Excess excavated soi 1 s at the Paddys Run 
crossing will be the responsibility of the DOE to manage according to 
pert i nent FEMP procedures. 

- WATER 

At present, the FEMP Groundwater Monitoring Program monitors wells in the 
south plume area. 1:; :~-: 1 ~6 

OTHER I N FORMAT ION 

The additional sampling process for the alternate water supply will be in 
accordance with the FEMP Analytical Laboratories Qual i ty Assurance P1 an 
L.C.N. (QAP) , October.,..,..l,.987, and its implementing procedures, and the 
Quality Assurance @$Y$&?& k+e& Plan (QAPP) approved as part of the 
RI/FS Work Plan. TKecerfified laboratory results obtained from the QAPP 
sampling process will become part of the Administrative Record (AR). 

The following tab1 s the sampl i ng frequency and type of analysis w. Well siting is the point after during the Part 1 
which the test we1 drilled and the field hydraulic capacity test 
has been completed. The initial testing period is the first sixty days of 
operation of the systems. The continuous operations phase is the on-going 
period of time following the initial testing period. The table also 
reflects Ohio EPA involvement in the well siting sampling process: 

Activitv %-&i-q !&E Freauencv - P1 an Anal vsi s 
Well Siting +w Once/test we1 1 QAPP Table 1 

HSL, RAD 
Well Siting +w Once/test well OEPA SDWA 
Init. Testing +w Daily QAP Table 1 
Init. Testing +w Monthly QAPP Table 1 
Cont. Oper. +w State Requirements OEPA SDWA 

. .  

NOTE : 

HSL = Hazardous Substance List 

The samples taken during the initial testing period will be in compliance 
with the QAP. These samples will also be in compliance with the approved 
WEMCO Environmental Compl iance/Monitoring Procedures and sent to the FEMP 
Laboratory for analysis. Results will be included in the FEMP Annual 
Environmental Monitoring Report. This report will be available for review 
in the Public Environmental Information Center. As stated in the Consent 
Agreement, if the DOE determines that any activities or work being 
implemented under this part of the removal action which may create an 

7 
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V.  

VI. 

VI I 

imminent t h r e a t  t o  human hea l th  o r  the environment from the release o r  
t h r e a t  of release of a hazardous subs tance ,  p o l l u t a n t ,  contaminant, o r  
hazardous c o n s t i t u e n t ,  i t  may s t o p  any work o r  a c t i v i t i e s  f o r  such period 
of time a s  needed t o  respond and take whatever a c t i o n  i s  necessary t o  
aba te  the danger. 

HEALTH AND SAFETY PLAN 

The work t o  be performed w i l l  be c o n s i s t e n t  w i t h  the Health and Sa fe ty  
Plan prepared f o r  this removal a c t i o n .  The p lan  i d e n t i f i e s ,  eva lua te s ,  
and c o n t r o l s  a l l  s a f e t y  and hea l th  hazards .  In a d d i t i o n ,  i t  provides f o r  
emergency response f o r  hazardous ope ra t ions .  The plan i s  c o n s i s t e n t  w i t h  
29 CFR 1910.120 and the FEMP S i t e  Health and S a f e t y  Plan. Sa fe ty  
documentation wi 11 be prepared according t o  FMPC-2116 Topical Manual 
"Implementing FEMP P o l i c i e s  and Procedures f o r  System S a f e t y  Analysis and 
Review System" and DOE/OR-901 Guidance f o r  Prepara t ion  of Sa fe ty  Analysis 
Reports. 

QUALITY ASSURANCE 

The South Groundwater Contaminated Plume Removal Action will be conducted 
according t o  requirements of the o v e r a l l  q u a l i t y  assurance  program a t  the 
FEMP which i s  desc r ibed  i n  the s i te  Q u a l i t y  Assurance Plan, FEMP 2139. 
The Qual i t y  Assurance P1 an i s based on the c r i t e r i a  s p e c i f i e d  i n  ASME NQA- 
1, Federal EPA Guideline QAMS-005/80 and DOE Orders 5700.6 and 5400.1. 
S p e c i f i c  qual i t y  assurance requirements w i  11 be incorpora ted  i n t o  written 
and approved procedures and i n t o  personnel t r a i n i n g .  The FEMP will conduct 
p e r i o d i c  s u r v e i l l a n c e  t o  v e r i f y  compliance w i t h  QAP. 

PERHITS AND REGULATORY CONSTRAINTS 

Ohio EPA will approve the well s i t i n g  and will v e r i f y  water  q u a l i t y  of t h e  
tes t  we1 1 . 
The DOE will o b t a i n  a nationwide permit i f  r equ i r ed  by the U.S.  Army Corps 
of Engineers pursuant t o  33 CFR Pa r t  330 f o r  P a r t  1 stream c ross ings .  The 
DOE will r e g i s t e r  the a l t e r n a t e  water supply wells w i t h  the Ohio 
Department o f  Natural Resources, Div is ion  o f  Water i n  regard  t o  water well 
f a c i l i t i e s  w i t h  the  c a p a c i t y  t o  withdraw more than  100,000 gpd as s t a t e d  
i n  Ohio Revised Code 1521.16. 

The DOE will o b t a i n  a Water Permit t o  I n s t a l l  f o r  the a l t e r n a t e  water 
supply systems from the S t a t e .  

8 
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3823 
TABLE 1 

Chemical Parameters for Part  1 

Water Qual i t y  

Analysis of  the  samples taken i n  support of Part 1 will include the  following 
chemical parameters: 

Urani um Total Iron 

Specific Conductance Sod i um 

Sulfate  and S u l f i t e  Total Phosphate 

Chloride Total S i l i c a  

Total Hardness Alkal ini ty  

Cal c i  urn Hardness Water Quant i ty  

Magnesium Hardness Water Pressure 

Total Copper Water Temperature 

10 
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ATTACHMENT I 

Pre-Excavati on Field Screening 8 Soi 1 Sampl i ng and Analysis P1 aii 

1 .o Introduction 

As part of the Engineering Evaluation and Cost Analysis (EE/CA), an 
alternate water supply will be provided to two affected industrial users, 
Delta Steel and Albright & Wilson Americas Inc. (AWA), located within the 
South Groundwater Contamination Plume (South P1 ume) area. (Subsequently, 
the alternate water supply for Delta Steel has been deleted and Delta 
Steel will be connected to a future public water supply.) A total of two 
groundwater supply wells and two piezometers are proposed to be installed 
in a well site (approximate dimensions of 820 feet by 1250 feet) located 
northeast of the intersection of Willey and Crosby Roads. Groundwater 
will be pumped from this well site through an underground supply pipeline 
to AWA. The supply pipeline will be installed in a trench approximately 
five feet deep, parallel to and on the north side of Willey Road heading 
east from the well site, thence southeast along and outside the western 
boundary of a railroad easement, thence south along the western edge of 
Paddy’s Run Road to AWA. 

Pre-excavation soil sampling, field screening, and analysis is proposed to 
identify contaminants in 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. The data may also 
later be used to aid in the characterization of soils in the South Plume 
area and excess excavated soils. 

2.0 Sample Areas/Identification of Contaminants 

The alternate water supply system will be constructed in non-suspect areas 
(from the well site to the northwest bank of Paddy’s Run and the southeast 
bank of Paddy’s Run to the AWA Facility property boundary ) and in suspect 
areas (Paddy’s Run streambed, the AWA facility property, and localities 
exhibiting evidence of distressed vegetation, stains, or dumping/fill), 
see Figure 1-1. Soils in the non-suspect areas are expected to be free of 
contamination. Soils in the Paddy’s Run streambed are suspect as a result 
of contaminant migration by stormwater runoff from the Fernald 
Environmental Management Project (FEMP) to Paddy’s Run. Also, a variety 
of chemical (vol at i 1 es , semi -vol at i 1 anic, 
and metal contaminants are suspect as a 
result of past activities by the pot Ps) - 
namely AWAY Mobil Mining and Minerals Co., and Ruetgers Nease Chemical 
Co., Inc. - for the Paddy’s Run Road Site (PRRS). 

3.0 Sample Extraction and Analysis 

Sample point locations will be established along the pipeline easement 
centerline as follows: 1) at 500-foot intervals within the non-suspect 

1-1 
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a r e a s ,  2)  ad jacen t  t o  the northwest and southeast banks of Paddy's Run 
(two l o c a t i o n s  a s  i nd ica t ed  on Figure  I-1), and 3) on the AWA f a c i l i t y  
proper ty  (three l o c a t i o n s  a s  i nd ica t ed  on Figure 1-1). The centerline f o r  
the p i p e l i n e  trench excavation will be approximately three feet  and 
p a r a l l e l  t o  the centerline o f  the p i p e l i n e  easement. 

A t  each sample po in t  l o c a t i o n  s o i l  samples will be c o l l e c t e d ,  using a 
s t a i n l e s s  steel hand auger,  a t  one-foot i n t e r v a l s  from the ground su r face  
t o  an approximate t o t a l  depth o f  f i v e  feet below s u r f a c e  grade  a-beaeb w. Each s o i l  sample will be f ie ld-screened  f o r  
q u a l i t a t i v e  de te rmina t ions  o f  volat i le  o rgan ic  and r ad io log ica l  
contaminant concen t r a t ions .  There are two sc reen ing  cr i ter ia  being used 
t o  de te rmine  whether a sample i s  sent t o  the l a b o r a t o r y  for further 
a n a l y s i s .  These c r i t e r i a  are based on 1 )  PID/FID read ings  for the 
o rgan ic s  and 2)  alpha, be t a ,  and gamma read ings  f o r  the rad io log ica l  
c o n s t i t u e n t s .  

A p o r t i o n  o f  each s o i l  sample will be r e t a i n e d  i n  c l e a n  g l a s s  j a r s  sea led  
w i t h  a luminum f o i l  l i d s  f o r  f i e l d  sc reen ing  o f  v o l a t i l e  o rgan ic  compounds 
using a photo ioniza t ion  d e t e c t o r  (PID) o r  a f lame- ioniza t ion  d e t e c t o r  
(FID). T h i s  will be accomplished by p l ac ing  the s o i l  ma te r i a l  i n  the j a r  
a t  a c a p a c i t y  of approximately one-half of  the b o t t l e  volume. A p i ece  of 
aluminum f o i l  i s  placed over  the mouth o f  the b o t t l e .  The b o t t l e  l i d  i s  
g e n t l y  emplaced over the aluminum f o i l  t o  ensure t h a t  the fo i l  i s  not 
punctured. The s o i l  samples will be r e t a i n e d  a t  60-80 degrees  Fahrenheit  
f o r  a per iod  o f  15 minutes for v o l a t i l i z a t i o n  of  the o rgan ic  compounds 
p r i o r  t o  PID o r  FID measurement. Subsequent t o  equ i l ib r ium o f  the 
v o l a t i l e  compounds i n  the b o t t l e  headspace, the b o t t l e  l i d  i s  removed and 
the probe o f  the PID device  i s  i n s e r t e d  through the aluminum sheet t o  
evacuate  the headspace con ten t s .  This procedure w i  11 remain c o n s i s t e n t  
f o r  a l l  samples. 

The o rgan ic  c r i t e r i a  f o r  sampling and a n a l y s i s  i s  based on the PID/FID 
readings .  I f  the PID/FID readings  are g r e a t e r  than f i v e  meter units above 
background, then a s e p a r a t e  sample will be sent t o  the l a b o r a t o r y  f o r  
a n a l y s i s .  Also, i f  physical  evidence such a s  odor,  c o l o r ,  o r  o i l y  sheen 
show t h a t  contamination may exist, a sample will be c o l l e c t e d  and analyzed. 

The r a d i o l o g i c a l  screen f o r  sampling and a n a l y s i s  i s  based on a lpha ,  be t a ,  
and gamma readings .  I f  there are d e t e c t a b l e  a lpha  r ead ings  o r  beta/gamma 
readings  o f  g r e a t e r  t h a n  100 counts  p e r  minute above background, then a 
sample will be c o l l e c t e d  and sent t o  the l a b o r a t o r y  f o r  a n a l y s i s .  

I f  warranted, based on f i e l d  screening  d a t a  a s  desc r ibed  above, s e l e c t e d  
s o i l  samples will be r e t a i n e d  f o r  l a b o r a t o r y  ana lyses  t o  q u a n t i f y  v o l a t i l e  
o rgan ic  and r a d i o l o g i c a l  contaminant concen t r a t ions  f o r  s e l e c t i o n  of  the 
appropr i a t e  personal p r o t e c t i v e  equipment (PPE) du r ing  cons t ruc t ion  
a c t i v i t i e s .  A maximum o f  one sample per l o c a t i o n  will be s e n t  t o  t h e  
l a b o r a t o r y  f o r  a n a l y s i s .  I f  s c reen ing  l e v e l s  o f  o rgan ic  o r  r ad io log ica l  
parameters exceed the above c r i t e r i a  a t  s eve ra l  dep ths  a t  one l o c a t i o n ,  a 
s e p a r a t e  sample will be c o l l e c t e d  a t  the depth t h a t  e x h i b i t s  the h ighes t  
readings  . 
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A t  the Paddy’s Run suspect a rea ,  one o r  more samples will be analyzed f o r  
HSLs and Total  Radi ol ogi ca l  Parameters,  regard1 e s s  of f i e ld-screen r e su l  t s  . 
Also a few samples from non-suspect a r eas  will be analyzed f o r  po ten t i a l  
pesti c ide /herb i  c ide  contamination. 

Following is  a l i s t  of parameters for l abora to ry  ana lyses ,  i f  warranted by 
f i e l d  screening.  The 1 i s t  was der ived  from process  knowledg2 of FEMP and 
the surrounding a g r i c u l t u r a l  and i n d u s t r i a l  a c t i v i t i e s .  Attached i s  a 
complete l i s t  of c o n s t i t u e n t s  i n  each category and the SW 846 t e s t  methods 
t h a t  will be followed. 

Non-SusDect Areas 

Total Vol a t i  1 es - Benzene , Ethyl benzene, To1 uene , and Xyl enes . 
Total Semi-Volatiles - a l l  ana ly t e s  f o r  this category.  
Total Pes t ic ides /Herbic ides  - a l l  ana ly t e s  f o r  this ca tegory .  
Total Metals - Arsenic, ‘Barium, Chromium, and Lead. 
Total  Radioloqical Parameters- a l l  ana ly t e s  1 i s t e d  f o r  this category.  

Susoect Area - Paddv’s Run Streambed 

HSL Vol a t i  1 es - Benzene, Ethyl benzene, To1 uene , Xyl enes, 1,l , 1- 
Tr ich loroe thane ,  1 , l -Dichloroethane,  and lY2-Dichloroethane.  
HSL Semi-Volati les - a l l  ana ly t e s  l i s t e d  f o r  this category.  
HSL Inorqanics  - Arsenic, Barium, Chromium, Lead, Sodium, and Potassium. 
HSL Pesticides/PCBs - a l l  ana ly t e s  l i s t e d  f o r  this category.  
Total  Radioloqical Parameters - a l l  ana ly t e s  l i s t e d  for this category.  

SusDect Area - AWA F a c i l i t v  and Drainaqe Ditch * 
HSL Semi-Volatiles - a l l  ana ly t e s  l i s t e d  f o r  this category.  
HSL Inorqanics  - Arsenic, Sodium, and Potassium. 
HSL Pesticides/PCBs - a l l  ana ly t e s  l i s t e d  f o r  this ca tegory .  
Additional Anal-vtes - Ammonia, Phosphates, and S u l f a t e s .  
Total  Radioloqical Parameters - a l l  ana ly t e s  1 i s t e d  f o r  this category.  

* Note: Based on information suppl ied  by ERM-Midwest, consultant t o  the 
PRRS f a c i l i t i e s .  

Analyt ical  d a t a  t o  be used f o r  eva lua t ion  of worker hea l th  and s a f e t y  wi l l  
be obtained i n  the most expedient  manner poss ib l e  ( i .e . ,  would not r equ i r e  
full CLP sampl i ng/anal y t  i ca l  protocol s)  . 
I f  s o i l  ana lyses  a r e  warranted,  t r i p  and r i n s a t e  blanks will be c o l l e c t e d  
f o r  Q u a l i t y  Assurance/Qual i ty  Control (QA/QC) purposes. T r i p  and rinsate 
blanks will accompany each set of samples shipped t o  the appropr ia te  
designated 1 aboratory . Dupl icate so i  1 samples and ri n s a t e  bl anks w i  11 be 
taken a t  a frequency o f  one f o r  every ten  samples, o r  for each sampling 
event, whichever i s  more f requent .  The QA/QC samples will be analyzed f o r  
the r e s p e c t i v e  ana ly t e s  prev ious ly  mentioned. Sampling and ana lyses  f o r  
c h a r a c t e r i z a t i o n  n o t  a s soc ia t ed  w i t h  worker health and s a f e t y  w i l l  be done 
i n  accordance w i t h  the RI/FS QAPP. 
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Excess soil boring cuttings will be returned t o  their  respective sample 
point location borehole in non-suspect areas. The remainder of the 
borehole annulus will be backfilled w i t h  bentonite slurry with the use of 
a tremie pipe. Boreholes in suspect areas will be backfilled with 
bentonite slurry only.  The location of the borehole will be noted. 

I The work t o  be performed, as described in th i s  p lan ,  will be,accomplished 
in accordance with the Health and Safety P lan  for the Sou th  Groundwater 
Contamination Plume Removal Action, Part 1. 
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Attachment 1-1 

Categories of Anaiyticai Constituents 

PRE-EXCAVATION F I E L D  SCREENING 
and 

S O I L  SAMPLING AND A N A L Y S I S  PLAN 

SOUTH GROUNDWATER CONTAMINATION PLUME REMOVAL A C T I O N  
PART 1 - ALTERNATE WATER SUPPLY 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 



HSL Volatiles 3823 

Detection Limits 
Low Water' Low Soil/Sedimentb . 

Yo1 ati 1 e CAS Number ua/L ua/L 

1.  Chloromethane 
2. Bromomethane 
3. Vinyl Chloride 
4. Chl oroethane 
5. Methyl ene Chl ori de 

74-87-3 10 
74-83-9 10' 
75-01-4 io 
75-00-3 10 I 

75-09-2 5 

10 
10 
10 
10 
5 

6. Acetone 67-64- 1 10 10 
7. Carbon Disulfide 75- 15-0 5 5 

5 
5 

8. 1,l-Dichloroethene 75-35-4 5 
9. 1,l-Di chl oroethane 75-35-3 5 
10. trans-l,2-Dichloroethene 156-60-5 5 5 

11. Chloroform 67-66-3 5 
12. 1,2-Dichloroethane 107-06-2 5 
13. 2-Butanone 78-93-3 10 
14. 1 , 1, 1-Tri chl oroethane 71- 55-6 5 
15. Carbon Tetrachloride 56-23-5 5 

16. Vinyl Acetate 108-05-4 10 
17. Bromodi chl oromethane 75-27-4 5 
18. 1,1,2,2-Trichloroethane 79-34-5 5 
19. 1,2-Dichloropropane 78-87-5 5 
20. trans-1,3-0ichloropropene 10061-02-6 5 

21. Trichloroethene 
22. Dibromochloromethane 
23. 1,1,2-Trichloroethane 
24. Benzene 
25. cis-1,3-Dichloropropene 
26. 2-Chloroethyl Vinyl Ether 
27. Bromoform 
28. 2-Hexanone 
29. 4-Methyl-2-pentanone 
30. Tetrachloroethene 

31. Toluene 
32. Chlorobenzene 
33. Ethyl Benzene 
34. Styrene 
35. Total Xylenes 

79-01-6 
124-48- 1 
79-00-5 
71-43-2 

10061-01-5 
110-75-8, 
75-25-2 

591-78-6 
108- 10-1 
127-18-4 

5 
5 
5 
5 
5 
10 
5 
10 
10 
5 

108-88-3 5 
108-90-7 5 
100-41-4 5 
100-42-5 5 

5 

5 
5 
10 
5 .  
5 

10 
5 
5 
5 
5 

5 
5 
5 
5 
5 
10 
5 
10 
10 
5 

'Medium Water Contract Required Detection L i m i t s  (CRDL)  for Volatile HSL 

'Medium Soil /Sediments Contract Required Detection Limits (CRDL) for Volatile 

Compounds are 100 times the individual Low Water CRDL. 

HSL Compounds are 100 times the individual Low Soil/Sediment CRDL 



HSL Semi -Vol at i 7 es 3823 

Detection Limits 
Low Water' Low Soi 1 /Sediment" 

Semi-Vol ati 1 e CAS Number uq/L uq/Kq 

26. Phenol 104-95- 2 10 
37. bis(2-Chloroethyl) ether 111-44-4 10 
38. 2-Chl orophenol 95-57-6 10 

39. 1,3-Di chl orobenzane 
40. 1,4-Dichlorobenzene 
41. Benzyl Alcohol 
42. 1,2-Dichlorobenzene 
43. 2-Methyl phenol 

44. bis(2-Chloroisopropyl) 

45. 4-Nethyl phenol 
36. H-Kitroso-Oipropylamine 
47. Hexachloroethane 
48. Nirtobenzene 

ether 

541-73-1 
104-44-7 
100-51-6 
95-50- 1 
95 -48- 7 

39638-32-9 
104-44-5 
6 2 1-64-7 
67-72-1 
98-95-3 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

330 
330 
330 

330 
330 
330 
330 
330 

330 
330 
330 
330 
330 

49. Isophorone 78-59- 1 IO 330 
50. 2-Ki trophenol 88-75- 5 10 330 
51. 2,4-Dimethylphenol 105-67-9 10 330 
52. Benzoic Acid 65-85-0 50 1600 
53. bi s (2-Chl oroethoxyl ) 

methane 111-91-1 10 330 

54. 2,4-Di chl orophenol 120-63-2 10 
55. 1,2,4-Trichlorobenzene 120-62-1 10 
56. Naphthalene 91-20-3 10 
57. 4-Chl oroani l i ne 106-47-8 10 
58. Hexachl orobutadiene 87-68-3 10 

59. 4-Chloro-3-methyphenol 
(para-chloro-meta-cresel) 59-50-7 10 

60. 2-Methylnaphthalene 91-57-6 10 
61. Hexachlorocycl opentadiene 77-47-4 10 
62. 2,4,6-Trichlorophenol 88-06-2 10 
63. 2,4,5-Tri chl orophenol 95-95-4 50 

64. 2-Chl oronaphthal ene 
65. 2-Nitaniline 
66. Dimethyl Phthalate 
67. Acenaphthylene 
68. 3-Nitroaniline 

69. Acenapthene 
70. 2,4-Disitrophenol 
71. 4-Nitrophenol 
72. D i  benzofuras 

9 1-58-7 

13 1- 1 1-3 
208-96-8 
99-09-2 

88-74-4 

83-32-8 
5 1 - 28-5 

100-02-7 
132-64-9 

10 
50 
10 
10 
50 

10 
50 
50 
10 

330 
330 
330 
330 
330 

330 
330 
330 
330 
1600 

330 
1600 
330 
330 
1600 

330 
1600 
1600 
330 



73. 2,4-Oimitrotoluene 121-14-2 10 

74. 2,6-Dinitrotoluene 606-20-2 10 
75. Diethyl phthal ate 84-66- 2 10 
76. 4-Chlorophenyl Phenyl 

ether 7005-7 2-3 10 
77. Fluorene 86-73 - 7 10 
78. 4-Nitroaniline 100-01-6 50 

79. 4,6-Di ni tro-2-methyl phenol 534-52-1 50 
80. H-nitrosodiphenylamine 86-30-6 10 
81. 4-Bromophenyl Phenyl ether 101-55-3 10 
82. Hexachlorobenzene 118-74-1 10 
83. Pentachlorophenol 87-86-5 60 

84. Phenanthrene 85-01-6 10 
85. Anthracene 120-12-7 10 

87. F1 uoranthene 206-44-0 10 
86. Di-n-butylphthalate 84-74-2 10 

88. Pyrene 129-00-0 10 
89. Butyl Benzyl Phthalate 85-68-7 10 
90. 3,3-Dichlorobenzidine 91-94-1 20 
91. Benzo(a)anthracene 56-55-3 10 
92. bis(2-ethylhey1)phthalate 117-81-7 10 

93. Chrysene 218-01-9 10 
94. Di-n-cotyl Phthalate 117-84-0 10 
95. Benzo(b)fl uoranthene 205-99-2 10 
96. Benzo( k) fl uoranthene 207-08-9 10 
97. Benzo(a)pyrene 50-32-8 10 

98. Indeno ( 1,2,3-cd) pyrene 193-39-5 10 
99. D i  benz ( a, h) anthracene 53-70-3 10 
100. Benzo(g,h,i)perylene 191-24-2 10 

3823 
330 

330 
330 

330 
330 
1600 

1600 
330 
330 
330 
1600 

330 
330 
330 
330 

330 
330 
660 
330 
330 

330 
330 
330 
330 
330 

330 
330 
330 

'Medium Water Contract Required Detection Limits (CRDL) for Volatile HSL 
Compounds are 100 times the individual Low Water CRDL. 

'Medium Soil /Sediments Contract Required Detection Limits (CRDL) f o r  Volatile 
HSL Compounds are 100 times the individual Low Soil/Sediment CRDL 
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3823 HSL Pesticides 

Detection Limits 
Low Water" Low Soi  1 /Sediment' 

Pesticides CAS Number ua/L uQ/Ka 

101. alpha-BHC 
102. beta-BHC 

103. del ta-BHC 
104. gamma-BHC (Lindanej 
105. Heptachlor 
106. Aldrin 
107. Heptachlor Epoxide 

108. Endosulfan I 
109. Dieldrin 

111. Endrin 
112. Endosulfan I 1  

110. 4,4'-ODE 

113. 4,4'-ODD 

115. 4,4'-ODT 
114. Endosulfan Sulfate 

116. Endrin Ketone 

1 1 7. Met hoxyc h 1 or 
118. Chl ordane 
119. Toxaphene 
120. AROCLOR-1016 
121. AROCLOR-1221 

122. AROCLOR-1232 
123. AROCLOR-1242 
124. AROCLOR-1248 
125. AROCLOR-1254 
126. AROCLOR-1260 

3 19-84-6 
319-85-7 

3 19-86-8 
58-89-9 
76-44-8 

309-00-2 
1024-57-3 

959-98-8 
60-57-1 
72-55-9 
72-20-8 

33213-65-9 

72-54-8 
1031 -07-8 

50-29-3 
53494-70-5 

72-43-5 
57-74-9 

8001-35-2 
12674-11-2 
11104-28-2 

11141-16-5 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 

0.05 
0.05 

0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.10 
0.10 
0.10 
0.10 

0.10 
0.10 
0.10 
0.10 

0.5 
0.5 
1 .o 
0.5 
0.5 

0.5 
0.5 
0.5 
1 .o 
1.0 

8.0 
8.0 

8.0 
8.0 
8.0 
8.0 
8.0 

8.0 . 
16.0 
16.0 
16.0 
16.0 

16.0 
16.0 
16.0 
16.0 

80.0 
80.0 

160.0 
80.0 
80.0 

80.0 
80.0 
80.0 

160.0 
160.0 

'Medium Water Contract Required Detection Limits (CRDL) for Pesticide HSL 
Compounds are 100 times the individual Low Water CRDL. 

'Medium Soil /Sediment Contract Required Detection Limits (CRDL) for Pesticide 
HSL compounds are 15 times the individual Low Soil/Sediment CRDL. 

'Detection 1 imits 1 isted for soil/sediment are based on wet weight. The 
detection 1 imits calculated by the laboratory for soil/sediment. calculated 
on dry weight basis, as required by the contract, will be higher. 
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Anal y t e  

A 1  urni nurn 
Antimony 
Arsenic 
Bari urn 
Beryl 1 i urn 
C admi urn 
Cal ci urn 
Chrorni urn 
Cobalt 
Copper 
Cyan i de 
Iron 
Lead 
Magnesi urn 
Manganese 
Mercury . 

Nickel 
Potassi urn 
Sel eni urn 
S i  1 ver 
Sodi urn 
Thai 1 i urn 
Vanadi urn 
Zinc 

HSL INORGANICS 

Contract Required 
Detection L i m i t  ( u q / L L  

200 
60 
10 

200 
5 
5 

5000 
10 
50 
25 
10 
100 

5 
5000 

15 
0.2 
40 

5000 
5 
10 

5000 
10 
50 
20 

3823 
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3823 
ANALYSIS REQUESTS 

NOTE: THE METHOD NUMBERS THAT ARE L ISTED ARE ONLY SUGGESTED METHODS FOR SW-846 
ANALYSES. 

Full TCLP (1311) 

. Hetals 
Arsenic (7060) 
Bari um (6010) 
Cadmi um (6010) 
Chromium (6010) 
Lead (6010) 
Mercury (7470) 
Sel eni urn (7740) 
Silver (6010) 

Semi -Vol at i 1 es (8270) 
1,4-Dichlorobenzene 
2,4-Dinitroluene 
Hexachl orobenzene 
Hexachloroethane 
Hexachloro-1,3-butadiene 
Nitrobenzene 
Pent achl orophenol 
Pyr i d i ne 
2,4,5-Trichlorophenol 
2,4,6-TrichlorophenoI 
0-Cresol 
m-C r e s o 1 
p-Cresol 

TCLP Metals (1311) 

Arsenic (6010) 
Barium (6010) 
Cadmi um (6010) 
Chromium (6010) 
Lead (6010) 
Mercury (7470) 
Sel eni um (6010) 
Silver (6010) 

Total Metals 

Arsenic (6010) 
Barium (6010) 
Cadmium (6010) 
Chromi urn (6010) 
Lead (6010) 
Mercury (7470) 
Sel eni urn (6010) 
Si 1 ver (6010) 

Vol ati les (8240) 
Benzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroform 
2-Butane 
1,2-Oichloroethane 
1,l-Dichloroethylene 
Tetrachl oroethyl ene 
Trichlotoethylene 
Vinyl Chloride 

Pesticides (8080) 
Chlordane 
Endrin 
Heptachlor 
Heptachlor Epoxide 
Lindane 
Methoxychlor 
Toxaphene 

Herbicides (8150) 

2,4,5-TP (Silvex) 
2,4-0 



3823 
TCLP Volatile Organic Analysis (1311, 8240) 

1,l-Oichloroethylene 
1,Z-Di chl oroethane 
2-Butane 
Benzene 
Carbon Tetrachl ori de 
Chlorobenzene 
Chloroform 
Tetrachl oeothyl ene 
Trichloroethylene 
Vinyl Chloride 

Total Volatile Organic Analysis (8240) 

l,l,l-Trichloroethane 
1 , 1 ,2-Tri chl oro- 

1,1,2-Trichloroethane 
Acetone 
Benzene 
Carbon Tetrachloride 
Carbon Di sul fide 
Chlorobenzene 
Cyclohexanone 
Ethyl Acetate 
Ethyl Benzene 
Ethyl Ether 
Methyl Ethyl Ketone 
Methyl Isobutyl Ketone 
Methylene Chloride 
Tetrachloroethylene 
To1 uene 
Total Xylenes 
Tri chl oeothyl ene 
irichlorofl uoro- 

1,2,2-tri fl uoroethane 

methane 

Total A1 cohol s (8015) 

2-Ethoxy ethanol 
Isobutanol 
Methanol 
n-8utyl al cohol 
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TCLP Semi-Vol ati 1 es (1311, 8270) 

1,4-0i chl orobenzene 
2,4-Oinitrotoluene 
2,4,5-Tri chl orophenol 
2,4,6-Tri chl orophenol 
Hexacnloro-1,3-butadiene 
Hexacnl orobenzene 
Hexachloroethane 
m-Cresol 
Nitrobenzene 
0-Creso 1 
p-Cresol 
Pentachlorophenol 
Pyri d i ne 

Total Semi -Vol ati 1 es (8270) 

1,4-Dichlorobenzene 
2,4-Dini trotoluene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
Hexachloro-1,3-butadiene 
Hexachl orobenzene 
Hexachloroethane 
m-C r es o 1 
Nitrobenzene 
0-Cresol 
p-Cresol 
Pentachlorophenol 
Pyd i dine 

TCLP Pestidides (1311,8080) 

Chlordane 
Endrin 
Heptachlor 
Heptachlor Epoxide 
L i ndane 
Methoxychlor 
Toxaphene 

Total Pesticides (8080) 

Chlordane 
Endrin 
Heptachlor 
Heptachlor Epoxide 
Lindane 
Methoxychlor 
Toxaphene 

Total Herbicides (8150) 

3823 

2,4-0 2,4,5-TP (Silvex) 



RADIONUCLIDES 

U-233,234,235,236,238 

Ra-226,228 

Th-228,230,232 

Th-234 

Pu-238,239,Total Pu 

Np-237 

Tc-99 

CS-137 

Potassi um-40 

Alpha, beta, gamma 
Semi -quant , ID 

I' 
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