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REMEDIAL DESJGM FOR AQUIFER R€SlORATlON 

Remedid Ddgn Scope, of Work 1.1 

As described in the approved oparsbte Unit 5 (OU-S) Rsmwdial D d g n  (WD) Work Pian, 11 individual 
tlrrlcs comprise the RD work soope for the rcetoration of &e Qart M i m i  Aqum. Ths design 
del-@ a#.ampooyingdrsse 11 tasks will be submittsdto thsOhioEwirormrsatrJ Promtion Agency 
(Ohio EPA) and United States Environmental Proaxtion Agency (US EPA) fot approval in accordance 

section 1.5 of this documsnt). C o n s i ~  with this schedule, prelimillrrry and prdTnal design packages 
will be furnishsd for agency review br each of the principal rsstontlo * n moduIBa comprising the aquifer 
restoration system. By definition, the preliminary design packages will convey the project mpe and 
objectives, the design basis, and the functional design requiremeDw mcesary to prepare for the detailed 
design of each individual module. The pratTinal design packages will thm convey the detailed design 
(consisting of d d e d  design drawings and specifications) at a lwei of detail necessary to support 
construction and installation. F i i  design packages will then be issued for construction purposes 
following the successful resolution of all US EPA and Ohio EPA commdBts on the p r e W  design. 

with the document delimy schedule d i n e d  in Section 3 of ths RD Work Plan (and summarrzed ‘ i n  

The fitst new module designed under this program was the South Fidd Extraction System (identified as 
Task 3 in the RD Work Ptan). The preliminary design for the South Field Extraction System was 
approved in the summet of 1995 and the prefinal design was approved in the spring of 1996. This 
document provides the preliminary designs for the next two modules required by the RD Work Plan 
sequence and schedule: the Injection Demonstration Module (Task 4 in the RD Work Plan) and the South 
Plume Op muhation * Module vask 5 in the RD Work Plan). The preliminary designs for these modules 
are being submitted contemporaneously in a single package because of the identical RD Work Plan design 
package submittal dates for these two modules. The preliminary and prefinal designs for these two new 
modules will follow the same general content and format approved for the South Field Extraction System 
mentioned above. An overview of the Injection Demonstration and South Plume Optimization modules 
is provided below. 

1.2 I n w o n  Demonstration Module Design - Task 4 

The concept of injecting treated groundwater into the aquifer has been under evaluation as a potentially 
viable enhancement for the overall restoration system. The outcome of the modeling evaluations 
conducted under Task 1 (Update of the Baseline R e d i a l  Strategy) and the success of the short-term 
injection tests conducted in October 1995 and April 1996 at the Fernald Environmental Management 
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ThesouthPiumsoptimiEatton Module was so aamd -the rcalplrtwy agmcid mim of the April 
1995 south Plume Rsarwrf Action System Evaluation Report rad sisniflcs tbe dmim of US EPA, obi0 
EPA, and DOE to ratore tbe off-pmty portion of the plume quickly aad eo& effbctivdy. To 
accelurate the rec0Very of FEMP cfjmmMm i n t h e 0 4 f ~ ~ t w 0 d d i t i o a a l e x t r a E t t o  . n wdls 

the plume. The locations and pumping ratm for the wtbtllrctlo n wells were dsternurrrd aspat tof the 

accomplished by Task 5 (of which this documcwt is a part). Ilw Opention of the South Plume 
Optimhbn Module will be coordinatsd with the otha modules (iachtdi the injection Demonstration 

will be added to supplement the existing South Phum cmtabmt W s l b  $kuted at the wing edge of 

modeling shultttions under Task 1. The design of the wells aad amqmymg - iuihmumre is bcig 

Module, as necwary) to achieve discharge r e q u w  through rha oparsrion achsdulcs and strategy 
conmined in the Great Miami Aquikr restoration program OpGtatiOns and M- 0 Plan (to 
be developed under Task 2). 

1.4 Other Remedial Ddgn Modulea 

As a backdrop for the preliminary design package for the Injection Dsmonstrrdton ' and South Plume 
Optimization modules, the di nine tasks comprising the aquih restDratioa RD work scope are 
summarized in the following SactiOIls. The descriptions are consistant with the OU-5 RD Work Plan. 

1.4.1 

Under Task 1, the DOE has prepared atxi submitted (October 1,1996) a Baseline Remedial Strategy 
Report that documents the results of the enhancemnent d i n g  simulations that extend beyond the base 
case restoration system described in the OU-5 Feasibility Study. The simulations included an evaluation 
of injection technologies and the refhements in well locations necesmy to d a n c e  restoration of the off- 
property portion of the plume. The Baseline Remedial Strategy Report provides the basis for the number 
of wells, well locations, pumping rates, and pumping durations b r  the Injection Demonstration and South 
Plume Optimization modules being designed under Tasks 4 and 5. 
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1.4.2 

A masm O&M plm will be devalaped as a means to coordinate the exmuion, collsction, conveyaace, 
mameat, and d- of all groundwrssr, stonnwatbt, and rcsmsdiation wastewater gsnsrarsd on a 
sitewide basis over the life of the FEMp's clean-up mission. The plan wiU delimnta the opaatbg 
schedule, allowable direct discharge ami treatul wcltbp flow rates, system-by-system sequencing, and otbcr 
opsnrting constraints required to balance sitewide water mmgmont needs so that the FEMP's discharge 
limits are achieved. The @an will be modiid as necuauy over the lifb of the remedy to ~ccommodate 
expansions to the system or the retiring of individual =toration modules from servica once area-specific 
clsanup levels are achieved. The plan will thus serve as a living guidance domment to instruct 
operations staff in implementing required adjustments to the system over time. 

The plan will also serve as the focal point for coordinating arid scheduling r e d i a l  was#~ater 
wnveyance and tmtment mds with other projects throughout the duration of the FEMP's clean-up 
mission. In axordance with the RD Work Plan schedule, it is expected that the O&M Plan will be 
furnished to the US EPA and Ohio EPA for approval in the summer of 1997, approximately 6 months 
ahead of the efktive date of the FEMP's 20 ppb total uranium discharge limit to the Great Miami River. 

1.4.3 

The south Field ExenrctiOn System (SFES) was designed under a US EPA and Ohio EPA-approved 
project-specific plan before issuance of the OU-5 Record of Decision (ROD). The nine wells comprising 
this module were installed in the summer and fall of 1995. me remaining piping and other iufkatructure 
needed to complete the system will be installed according to the initial implementation schedule to be 
provided in the Remedial Action (RA) Work Plan (discussed under Task 10). The operation of the well 
field will be coordinated with the other restoration and treatment components by the O&M Plan (prepared 
d e r  Task 2). The remedial design for this task is complete. 

1.4.4 6 A r w c t i o n  Module D-n - T- 
The Plant 6 area module is necessary to recover contaminants from beneath and just east of the FEMP's 
former production area. The locations of the extraction wells for this system were identified as part of 
the modeling simulations under Task 1. The design of the wells and accompanying inftaJtructure will 
be accomplished by Task 6. The operation of this module will be coordinated with the others (including 
injection, as necemry) by updates to the O&M Plan. 

09/20/96Rev. No.: 0 



1.4.5 I 
T h c w l l s t e s t o r a g e a r c w ~ ~ e b l l b C s s W Y b O ~ ~ ~ P L O l l l ~ O U s l ~ 4 .  The 
l e n s  of the extracbon a wdls for this system were W f i u i c l s  p~is of- modeling simulations under 
Task 1. The duign of the wslls and accompanying iafrastructm will be tccomptished by Task 7. The 
operation of this module will be coordixwd with the othem (idding iqidon, as mxssary) by updates 
to the OBrM Plan. 

1.4.6 

AS discussed in tb OU-5 ROD, the misiti$g q & y  Of the Advancsd W-bP T-t (AWWT) 
system will be expandsd to the mtxhnum acfilwaMs within dra, coafim of Building 5 1. This capacity 

m e d s a n d s a t i a f y ~ a r g e r e q u ~  for releamofnmerto the &eat Miami River. The manner in 
which the AWWT facility’s capabilhy is used in concert with die FEMP’s other restoration modules will 
be coordinated over the lifb of ths mmdy through the OBM pian. The remedial design for this task is 
complete. Construdion of the AWWT system expansion will occur in mxmiance with the RA 
conmudon schdule provid#i in the RA Work Plan (Task 10). 

will bused to enllaim the PEMP’S rbiityto mbdt #roundwrear,m-,  aod wastewater trsatmnt 

1.4.7 

Astheenvironmeatrl media opstable unit, openbls Unit 5 will be rssponsible for maint&h g a baseline 
of environmental conditions at the site and monitoring the sitawidG attributable to the 
implementation of the FEMP’s various medial actions. Monbhg will ais0 be oonducted following 
the completion of deanup as required to assess the contiwied protcctiwa~ss of the remedial actions. A 
sitewide Integrated E w i r m  Monitoring Plan o[EMp) has beon developed that specifies the type and 
frequmcy of environmental monitoring activities to be condud during remedy implmmtatioon and to 
determine when mtoration aaivitisS for the Great M i d  AquW are complete. The plan addresses 
monitoring requireazents for flora, fauna, air, s u h x  water, s s d i t ,  and groundwater. 

Once approved, the IEMP will incorporate the routine groundwater monitoring functions for OU-5 
cwrent lyco lrduct sdthrou~theResourcaCo~~onandR~v~  Actproperty-boundsrygroundwater 
monitoring program and the south Plume Removal Action h i p ,  Monitoring, and Evaluation Program 
Plan, as well as future remedy pcrfwmance monitoring associated with the various groundwater extraction 
modules and the On-Site Disposal Facility. This document was submitted to US EPA and Ohio EPA on 
August 1,1996. 
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1.4.8 W e - T U  

An RA Work Ram. for aqu ih  restoration wil1 be prepamd to fwtill Amemid Consent Agreemmt 
o b l i i n s .  "he RA Work Plan will pnwide dl inkmati- required by the Amended Consem 
Agrement ~ c o a v s y t h e ~ ~ l e R A o o n r t n r d w m  ' s d ~ d u l e  fbr the first rtmtation moduleJ to be 
brought 011 line through the &rc&le post-RoD RDflzA proass. As each succemive module is added 
in the future ovszthr, IiL of the rsmedy, EP ddandumtb &ORA Work Plan wiIl be dQwloped that will 
convey the enforceable RA construction schodub tor thra partidat module. Ths RA Work Plan will 
be submitted aftst the basdins remedial sttatsgy isflnrlized, rrnd tb funve  addenda will befuraished 
concurrsntly with the prefinal design package prepared Rot each module. It is envisionsd that the tint 
en&rce9ble RA construction schedule that will be provided with thc RA Work Plan will encompass 
construction of the SFES piping natwork (Taak 3), the A W "  Expansion (Task 8), the Injection 
Demonstration (Task 4), and the South Plume opsimization (Task 5) modules. 

ri 

1.4.9 N a a  

Basui on current funding sanarios for the FEMP, the endpoint of the clean-up mission for the site will 
be defincd by completion of the Great Miami Aquifer testoration project. Once remedial goals for the 
aquifer are achieved across the site (or neassary technical impracticability waivers granted by the US 
EPA), a site closeout report will be prepared ami the brmal documtation assembled to permit delisting 
of the FEMP h m  the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) National Priorities List. Assembling the delisting package, conducting required public 
participation activities, and meeting all reporting requirements for formal closeout of the project will be 
handled under this task. 

Project closeout will be conducted according to the US EPA guidance that is in effect at the time of 
remedy completion. 

1.5 ptoject DelivenrMea and Schedule 

Table 1-1 presents the design delivera&la and enforceable d0;Cument delivery schedule for the aquifer 
restoration portion of OU-5, as contained in the RD Work Plan. The preliminary design for the Injection 
Demonstration and South Plume Optimization modulGp is being submitted in accordance with this 
schedule. 
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Table 1-1 - Remulid Design DQtherabh and Schedules for Gnwndwater 

Remedial Action Work Plans and Technical Reports 

Baselins Rambdial Strategy Report (Task 1) October 1,1996 

Complote Imgraad EnviroMlsntal Monitoring Plan (IEMP) (Task 9) 

OperationandMainteaance Plan (Task 2) 

Redid Action Work Plan for the Aquifw Restoration 
Project (Task 10) 

Site Closeout Report (Task 11) 

July 1, 1997 

November 1, 1996 

90 days following project 
completion 
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SECTION 2 

PROJECT OESCRIPTION 

In 1993, as piut of the south P l u m  Ranoval Action, five ktmction Wals were p l d  into service along 
the soud~em edge of the M-sb portion of the plume to timate a hydnuric bank to stem the southerly 
mipation of ctmtdmm until rearedirtion of the aquifislr COuId be acumpl-. Ths soudt Plume 
OptimWba (!#PO) project’s pltrpc#le is to enhancs the efkhmcy uf caplwiaQ theuffpmpxty portion 
of the plume, by expanding aad modltlj.ig thk extraction well nsrworlr. The expausion includes the 
insdtrdion of two new wells positioned to enhance uranium nmwal along the amtml axis of the off- 
propsrty plum, upgrading controls fw the four existing wells, and placing OM of the existing wells in 
stand-by. 

The design of this system will incorporate refinements and lessons learned from the operation of the 
South Plume Recovery system. The SPO system will be controlled maotely from the AWWT Control 
Room with monitored patsrmeters to allow ongoing performance evaluation. The AWWT Control Room, 
which is manned around-the-clock, will be able to monitor and adjust flows from each extraction well. 
To m i d m b  the occurrence of well screen clogging the two new weils will be designed to ensure the 

well screen remains below the seasonal water elevations, and a well maintenance program will be adopted 
to control the formation of iron deposits on the well scmns and pump assemblies. Major valving and 
lnstnrmentption Wit1 be located above ground in a heated structure to permit easier access, maintenance, 
and protection of equipment. Additionally, the pumping strategy has been thomghly defined and optimal 
pump sizing can be used for the fixed pumping rates. The system will integrate into the overall aquifer 
extraction and treatment strategy by use of a double header system pennitting groundwater to be either 
sent to treatment or bypassed to the Great Miami River on a well by well basis. The design will also 
modi@ the existing South Plume Recovery wells to allow remote monitoring and control. 

In concert with the planned groundwater extraction strategy for the aquifer, the Injection Demonstration 
0) system will be designed and constructed to perform a field scale verification that injection technology 
can enhance the contaminant removal rate and subsequently the final remediation of the iiquifer. The ID 
System consists of five wells located along the souti~ern FEMP property line, each injecting 100-200 
gallons per minute of treated groundwater. The injection water will contain less than 20 ppb uranium 
and less than 0.1 ppm iron. The injection water will flow from the AWWT Expansion Project to a 
50,OOO gallon surge tank to the injection wells via a pipe network. The injection flow rate will be 
controlled locally at each well head. Future design modifications will be made to the system to permit 
remote control of the injection wells when the SFES is in place. 

The ID System design h based upon modeling efforts performed to enbance the final remediation of the 
aquifer (DOE 1996a), an injection test performed in the South Field area (DOE 1999, and a geochemical 
analysis of injection waters (IT 19%). 
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2.0 R ~ O ~ v e s  

"he ob&tiwa ofthe SPO/ID project include: 

1) SPO Wells: Based on growlwater modding, wdt loca&ions w e e  selected to optimize the 
extraction sffsciency of the South Plume Recovery System. This.optimlzation indudes the 
placemertt of two additional extraction walls in this area. 

2) ID Wells: Based on groundwater modeling, injection well locedoaJ were selected to lacrease the 
e f f i c i q  of uranium removal in tha $FES aad the SPO systems. "his injection system indudes 
&e dmign and construction of h e  injection wells with the axpegah capability fior five additiobal 
wells. 

1 

i 

2-2 09/20/96 Rm. No.: 0 



1
 

f 

Figure 2-1 - Project Design Envelop 
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S o u t h P l u m e R B m o v p l ~ ~ l w :  n#24bia&fbrcsMlnwillcoweythe 

This combined effluent aa thsa bar dincted todhclwge vir a m  12-inch discharge line 
or to matmat uringths existing ZO-buA fora main. Tlm new extraction wells 1 and 
3N will also be prped to the SPO valve bousc where theIt efauent can be individually 
direcXed to discbrtge via the new 12-indr dMtargi$ line or to maanent using the existing 
2 w i  form main. 
C i n c i i  Gas and Mectric (CGBE) Company Distribution: "he SPO and ID systems 
will most likely receive power From the e x W i  13.8 kV and 34.5 kV distribution 
systems aloq Wdley and Wys Run roach. 
A M "  Expansion Effluent Tho AWW" J&pmioa Ef8uent will provide the injection 
water sourcb for the ID system. A tiah will be aiwd for the AWWT Expansion process 
capcity (1,800 gprn) to allow f i r  ttture expursioa of the injection system. 
AWWT Control Room: Monitoring and controls for the SPU system will be housed in 
the AWWT control Mom. Remote tnputioutput data collsction will be provided for each 
well for the SPO system. 

combined dfhm#&Onn * e l t w g s o l l l r h - ~  watrtx, thesPOvalve bouss. 

Project M c e s  

The SPO/ID systems require interfaciig with existing systems and plannsd design modules. The physical 
inmfaca are: 

1) South Plume Removal Action - The 2O-inch force nUrin will convey the combined effluent from 
the existing South Plume Retovery wells to the SPO valve house. This combined effluent can 
then be directed to discharge via a new 12-inch discharge line or to treaEment using the existing 
20-i force main. The new extraction wells 1 and 3N will rrlso be piped to the SPO valve 
house where their eflluent can be individually directed to discharge via the new 12-inCh discharge 
line or to treamsnt using the existing 20-inch force main. The SPO project will modify the 
existing South Plume Rewvery Wells 3924, 3925, 3926, and 3927 to allow monitoring and 
control from the AWWT control mom. 

2) AWWT Expansion - The effluent from the AWWT Expansion project will be used as the source 
of water to be injected into the aquifer. This will require tying into the AWWT Expansion 
effluent line to allow filling of the ID injection water supply tank. Additionally, due to the 
required water quality standards for injection, iron removal will be required at the influent of the 
AWWT Expansion system. The ID design and procurement strategy is to integrate the effort on 
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3) SEES - Portioas of the ID pipeline will be routed paallel to the proposed SF%S discharge line 
in the South Field area. The ID design and proaus3nent strategy is to hegratethe arOrt on the 
SPES a r ~ I  the ID system to achieve cost efhctivenes in the design aad construction of the ID 
system. The portion of the line which rum parrlfel to the SFES line will be detailed in the SFES 
design package by mod i fy i  existing SPES design documents. The ID construction 
subcontractor will be responsible for installing the portion of the SFES line which is in the 
common trench with the ID line. In add i in  to the common trench piping, the SPO system 
interfaces with the SFES electrical and communication systems. All control communications for 
the SPO will be directed to the SFES valve house and then use the SFES fib optic system to 
convey the signals on up to the AWWT control room. 

4) AWWT Control Room - Remote monitoring and control of the SPO system will be achieved 
using the existing Dkchted Control System @CS) and s o h a r e  at the AWWT control room. 

The design considerations which will be followed in attaining these interfaces are addressed in Subsection 
3.4. 

2.4 Document Purpose 

This document includes fpndionat and design requirements identified during Title I work. Some of these 
requ- may not be ttlly defined until the detailed (Title n) design phase. This document: 

1) 

2) 

3) 

Provides a reference on the scope of work for Title II Design 

Serves as a ref- for technical reviews 

Provides a reference to support operability evaluations or determinations for continued QC 

modified operation 

4) Provides a reference to support review of proposed changes to technical specifications 

This document provides W d o n  that identifies the specific functions to be performed by a System, 
Structure, or Component of a faciiity and the specific values or ranges of values chosen for controlling 
parameten for r&ence bounds ibr design. The document is based on restraints and requirements, which 
in turn am vexifled through Caiculations and analysis. The document will serve as the technical project 
basis for proceeding with Tie II Design and is formatted to follow the development of the project design 



2) Title I specifications, which consist of brief d c d p t h s  of materials, finishes, and methods to 
be UJdd for the projects (Appsndix B) 

3) A Site Plan and a Wiminary Piping and Iostnr- Diagram (Appendia C and D) 

2.5 Functional Requirements 

The first step ia the design process is to identify the fuadiolurl rspuirsrrrsas. The RiBctioad objectives 
establish the required caprbllities of the finrl design md establish t W i n e  upon whi i  the design 
critsria ard ti& design evolve. In the rnost basic terms, the hctiond objsctiws define what the end 
product of the b i g n  nmst do. 

A Functional Analysis System Technique (FAST) diagram (F@um 2-2) was produced to establish the 
functions to be provided by the SPO and ID systems. The Project objective becomcrs the primary 
functional objective as depided on the left aide ofthe FAST diognm. Proc@dihg fiKMI left to right, the 
lower-levd objectives, which explain how the primary objective will be met, are identified. To the fat 
right are the subfunctions, which identify the functional elements needed to achieve the primary function. 

The basic functions that must be provided by the SPOlID systems are: 

1) ExtractGrcHmdwater 
2) Inject Treated Groundwater 
3) IntesrateoperaticH18 
4) EnsureDependability 
5)  Ensure Flexibility 
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- 

- MonitorPa~tWt~~ 

- Transport Injection Water 
A 

Inject Treated Groundwater 1 

m-0 - 
opsraUons 

Expansion 

Decontamination and Decommissioning 

- Ensure 
Flexibility 

L 

I 

Maintainabilii I 

Figure 2-2 - FAST Diagram 
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25.1 - 
The primacy objective hr the SPO system is to extract rab rnacporr gmadwatarbbr tQmediatioa of the 
aquifsr. This objective is broken Uown into four g d  fbnctkm: 

lanasmm 

The SPO systsm must extract water from mrget arms ofurmnm ' coBobllbndoQ in thc Great M W  
A@* to lower the water amtmhtm ntolessthrnorqwlto2Oppbppbumcmmtrationatall 
points in the impacted arm of the qui*, ta described in the OU-5 ROD. Thb optimized system is to 
operate m conjunction with tbe ID system to achieve a higher uranium mam ramovrl rate than is currently 
being rceomplished with tlte South Flume R~covezy System. 

The SPO system must be capable of achieving and sustaining a W gpm extraction rate over a 15-year 
design life to wideve desired p lum capture d r e m e d i i n  @OE 1%). 

The SPO system muat have modtoring capabilities wbicb allow 
pesfonnsnce aad sample Jtotions to allow for periodic lab aaaiysis to determine water quality. 

of the rxtraction well 

The SPO system must have the capability to direct flow to either treatment faciilities or to be discharged 
to the Great Miami River. 

2.5.2 L 

The primary objective for the ID system is to inject treated groundwater into the aquifer to achieve a 
higher d u m  mass removal rate. This objective is broken down into six general firnctions: 

To ensure the proper operational characteristics for the injection wells, proper water quality must be 
mahtained. Maintaining proper pH is not anticipated as Wig a problem due to proper selection of 
injection well coordinates (rr 1996). As such, no engineered measures will be taken to adjust the pH. 
Iron concentration must be maintained < 0.1 parts per million (ppm). Uranium concentration must be 
<20 ppb. 
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To achieve rasbolgltlon goals and provide fbr fieId gcrtedsnroestradoa evaluations, tile ID system must 
be crprbls ofdelivdqg water h r  injection at a 1,ooO gpm @XI gpm psr well) rate over a projected 1 9  
year b i g n  l ib  (DOE 1%). - 
The ID system must have monitoring capabilities which allow measurement of the injection well 
p e d b m  and sample stations to allow f ir  periodic lab analysis to determine water quality. 

The ID system must have ttU capability to direct flow from the AWWT Expansion effluent to each 
injection well location. 

The ID system must inject water into target areas of the Oreat Miami Aquifer to accelerate the 
remediation of coutamhted portions of the aquifer. 

In addition to its primary objective of extractiag aad injecting water, the SPO/ID systems must also 
minimiz% project costs and have a minimal impact on other site remedial activities. This objective is 
broken down im0 two general ftnctions as follows: 

The SPO/ID systems must be capable of using existing treatment and transport systems to the maximum 
extent practicable, while remOining within planned operation and control strategies. 

Th8 Spo/ID systems must be designed and consmcted such that interferences with other existing and 
planned r e m e d i n  activities and systems are minimized. 
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2.5.4 

The SPO/ID systems must be designed to incorporate measures that provide b r  ease of operations, where 
ptaaical. 

The SPO/ID systems must be designed to incMpotate measures $rat provide for ease of maintenance, 
wh~ptactical. 

The SPO/ID systems must be designed to incorporate measures that provide for ease of construction, 
wherepractical. 

The SPO/ID systems must be designed to incorpor;rtr, measures which provide br safe operations, 
nminmma, and coasauction. 

2.5.5 Efmmmmm 

The SPO/ID systems must provide for future expansion and eventual decommhioning. This objective 
consists of the Mowing general objectives. 

The SPOAD systems must allow for and incorporate measures to provide ease of expansion for additional 
groundwater injection system (DOE 1%). 

The SPO/ID systems must be designed to minimize the required &rt for the fume Decontamination 
and Decommissioning (D&D) of the system. 
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DESIGN CRITERIA AND CONSIDERATIONS 

3.1 ARAR and To Be C m  DOE Ordwa 

The Appiicabh or Relevaat and Appmpciate Roquimments (ARAlls) and To Be Cornidwed 0 
Tabls 3-1 and reprcsbns d y  h r s q ~ w  tbrtpcwtaintothedsaign 

ofthe ID and SPO systems. 'Ihe ARARs and TBC requirsm4nts in Table 3-1 were sasct#l from tbose 
listed in the OU-5 ROD. Note that discharge mquiremma am not Wuded in t h e  tables, as wastewater 
d e g a  to the cztbllt M i  River are not in the scope of thk design project. This table provides a 
ceguhtocy citation, c q u i c m  summary, and implsmentatro ' n stnrtsgy for each requirement. 

Btb idepmtiflsd 

This subsection pressats other gcnetal laws, cegulatiorn, codes, standards, and orders that ace specific 
l%quhmm pertaining to the design and constnlction of the systems. 

3.2.1 v 
The following codes, standards, and DOE orders apply to multiple disciplines in achieving the Spo/ID 
design: 

DOE Order 6430. lA, "General h i p  Criteria" 

Ohio Basic Building Code (1995) 

Uniform Building W e  (1994) 

DOESTD-1020-94, "Natural Phenomena Hazatds Deaign and Evaluation Criteria for D e p h e n t  
of Energy Facilities" 

National Fire Protection Agency (NFPA) 70, National Electrical Code 

DOE Order 5480.28, "Natural Phenomena Hazards Mitigation" 

29 Code of Federal Regulations (CFR) Part 1910, "Occupational Safety and Health 
Administration" 
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3.2.2 

"I'M 5 814-2, "S- aod Industrial W m w  odlsction - Pumpw S-XH apd Fo- 
Maim," U.S. Dspt. of Army 

Ohio Department of Transportation, Construction and Matsrial Specifications, January 1995 
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Amdcan   ma nu^ Amociin(ABMA) 9, Load Razings and FatigueLifbfor Ball 
Bsarinss 

ABW ll,Lord~andFatiguefbrRDu4tBSari.nQs 

Ioaituts of Elsctrical am3 El-* Eaghwrs (BEE) 112, stagdrrd Test procbdutt for 
PolyphmeIadudionMotDn and Ckmmors 

IEEE 812, Standard Minition of Term Relating to Fiber Optics 

National Electrical Mam&tmrs Amciation (NEMA) MG 1, Moton and Geaeratom 

NEMA MG 13, Frame Assignments fbr AC Integral-Horsepower Induction Motors 

NEMA AB 1, Molded Case Circuit Breakers aad Molded Caw Switches 

NEMA ICs 1, Mustrid Contra1 and System Gsas;ral R s q u i r e ~ t s  

NEMA fCS 2, Mustrial Control and System Controllers, Commm, and overtoad Relays 
Rated Not More Than 2OOO Volts AC or 750 Volts DC 

NEMA ICs 4, Industrid Control and Systems Terminal Blocks 

NEMA ICs 6, Industrial Control and Systems - Enclosures 

NEMA OS 1, Sheetstal Wet Boxes, Device Boxes, Covers, and Box Supports 

NEMA WD 1, General R e q u i e m  for Wiring Devices 

NEMA WD 6, W- Device8 - Dimensional Requirements 

NEMA 250, Enclosures for Electrical Equipment (1,OOO Volts Maximum) 

NEMA TC 3, PVC Fittmgs for Use with Rigid PVC Conduit and Tubing 

NEMA TC 6, PVC and ABS Plastic Utilities Duct for Underground Installation 

NEMA LA 1, Surge Amstets 

- 
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NEMA wc 7, cr088-L--- * - ~ w i c o & W k ~  
Transmiasion and D i d l m t m  O f E l a u r W m  

NEMA PB 1, Padboards 

NEMA PB 1.1, Instructions for !$ah InWtaCiOn, Opodoa, pad Mabnana  of Pendboatds 
Rarad 600 Volts or Lssa, 

NEMA ST#), DryTyp8Tradimlm for Oooaol Agplimba8 

NEMA WD 6, Wiripg W i  -Dirnrrasid Wphmnts 

NFPA 70, National Elsctricrl Code 

NFPA 101, W e  fir Safety to Liik fbrn Fits in Buildings agd Struaurca 

Undenvtitsn Laboratorb, Inc. (UL), Elccttical Coartrucdon IWwids Dbctofy 

uL36o,ULsbladanf,~s~~n~tFtsaiblsw coawt 

UL M A ,  UL S t a d d  for S&ty Wirs COnaQctMar aad ! M b c i q  Lugs fw Use with Copper 
COladUCtOrS 

UL 510, UL Stcirndrmi e Sahty €blyvhyl catloride, P o l p t h y h  and Rubber IaJuiatiOg Tape 

UL 870, UL Standard for safacy Wireways, Auxiliary Guttars, and Associated Fittings 

UL 467, UL Standard for Saf;eey orouadig and Boading E q u i i  

UL 96, UL Standard for L@tning Prutdon Components 

American Natiod Standttds lastituts (ANSI) CW. 1, Rigid Stad cOnduit,ZbC Coated 

ANSI C82.1, Ballasts f ir  Fluorescsnt Lamps - Specifidom 

ANSI C2, National Electrical Safety Code 

ANSI C135.1, Galvanized Steel Bolts and Nuts fm Overhead Line Clmtwtion 

ANSI 05.1, Wood Poles Specifications and Dimensions 
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EIA/TLA 455-61 Measurement of Fikrr or Cable Attesuabon * Using an OTDR 

EIAmA 526-14 Optical Power Loss Merwusa#ncs of Installed klultiwds F i  Cable Plant 

IntmNationai Electrical Testing Assocraao ' Q(NETA) ATS, Acwptmce Testjllg Specifications for 
Efecrtical Power Distribution Equipment and Systems 

ASTM A475, Standard Specification for Zinc-Coated Steel Wire Strand 

ASTM A67S/A675M, Steel Bars, Catbon, Hot-Wrought, Special Quality, Mechanical Properties 

ASTM D698, Test Method for Laboratory Compaction Chamcteristics of Soil Using Standard 
Effort (12,400 ft-lbf/fP) 

American W0od-Pnaervea-s Association (AWPA) C4 Poles - Pressure procesS 

AWPA C25, Standard for the Preservative Treatment of Crossatms by the Pressure Process 

DOE-ID-lO600, Electrical Safsty Guidelines 

1) DOE-STD-1021-93, "Natural W e n o m e n a H ~ o ~ ~ o ~ n ~ i ~ i n ~  
for Structures, Systems, and Components" 

DOE Order 5400.1, "General Environmental Protection Plan" 

DOE Order 5400.5, "Radiation Protection of the Public and the Enviroment" 

DOE Order 5480.10, "Contractor Industrial Hygiene Program" 

2) 

3) 

4) 
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PipiPo 

1) 

2) 

3) 

ASME B31.3, chemical plant aad Petdam Rinawy Piping 

American Weldmg Socisty D.l.1, S- WsMfag Code - Stal 
Maaufactums Standardization Society, SP-89, Pipe Hangers and Supports Fabrication and 
Iastallationprscth.sJ 

4) 

sttuctural 

1) 

2) 

- 3) 

Amssican Society fpr Nondcetntctive Tssdng SNT-TC-LA, R e c o m  Practice 

Concmta IusWte 318-&9, Buikli Code R e q u w  for Bsinforced Concrete 

American Institute of Steel Construction Manual, 9th Edition 

ASCE 7-95, Minimum Design Loads for Buildings and Other Structures 
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3.3 
I 

s-- Ide&fication Documsaw @/RIDS) which W@ 24 functiaDal areas have been 
prspsred k r  the FEMP (FEEIMCO 1996). Many of the punaiollrrta~sllr apply to pgmnmhc * d v i t i e s  
which are not specific to remedial design/e@we&g projects. A Gearsrsi bphn'mt List (GRL) was 
prepared which lists all of the S/RIDs which are gaterally applhbk 60 mnledhl desigdenghbeerbg 
projects (Jordon 1996). This GRL was reviewed in arriving at the project-qecifk listing of applicable 
S/RIDs. The following functional a r a ~  were excluded from the projsctaQecific S/RIDs: 

ConAQuretion M a u a g m t  
Rssearch ilnd Devdop- Activities 

Packaging and Transportation 
Training and Qualification 
Human Resources and Mustrial Relations 
Project Controls 
Public Involvement 
Emergency~Preparedness 
Maintsnance 
O p E l t i O l l S  

Construction 
Acquisitions 
property Management 
Financial Management 
Nuclear and systems safety 

-syst;cms 

Only those requircmcnts that apply to the+ design of the SPO/ID systems  lie discussed. In some cams, 
a portion of a functionat area (i.e., security) was refarenced if it per ta id  to design. The following 
subsections provide the identification of applicable project-specific S/RIDs. 
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3.3.1 

3.302 - 
3.3.3 Ekemaah 

All Fim prdsction S M I h  apply to this deeignpject with breexcepdoaoflb@mmn@ 6.4.3,6.4.4, 
and 6.4.5 ofdm F i  probbcdon smn> in the FERMCO MamgunmB Ptm. 

3.3.4 L 

Most Ocqational S d h y  &Wdths/RIDa do not apply to this designpmjectas thQv are not medial 
design/- specific. 10.3.4 and 10.3.6 are the only raphmmQ in the 
Occuprrtional Safkty and Health S/RID in the FERMCO Manegemsat Plan that are pertinent to thii 
design. 

3.3.5 v 
All Quality Assutance SfllbliDS apply to this design project with the excepth of mquitementS 13.3.1, 
13.3.5, 13.3.6, 13.3.7, 13.3.8, 13.3.11, and 13.3.12 of &e Quality Aswranm SlRaD in the FERMCO 
Management Plan. 

3.3.6 - 
All Radiological Protedion S/RIDs apply to this design project with the exception of Requirements 
14.3.2, 14.3.6, 14.4.1, 14.4.3,14.4.4, 14.4.5, and 14.4.7ehrough 14.4.10oftbeRadiologicalProtection 
SflRID in the FERMCO M- Plan. 
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3.3.7 a4BlJaY 

u 

mP- ’ srpscts of &a Security SflRlD do not w i y  to this dcsignprojsct. Howem, thedesign 
(such as Wi,  sign poatigs, surveillmcu equipment, ow.) do apply and w l  be 

incorporatd into the daw. Specific applW1e mqubmem include 15.3.6 of the security s/RID in 
the F E R M a  M a ~ u g m m t  pian apply. 

3.3.8 

The Environnmtd Restoration and Waste M 
those included in the ARARj list identified in Subarsction 3.1. 

S/RIDs which apply to th& desiga project are 

3.4 Design Considetations 

This subsection lists the design considerations which will be addressed in the dssign of the SPODD 
systems. These design considerations stem from the functionat objectives and, along with the ARARS, 
codcs, standards, and DOE Orders identified in Subsections 3.1 aad 3.2, provide the basis for Title I and 
11 Design. 

3.4.1 am- (SPOl - 
The SPO extraction Well Pumps 1 and 3N will be single speed, submersible pumps capable of providing 
a nominal flow of 250 and 350 gpm, respectively, to achieve desired levels of plume capture and 
remediation (DOE 1996a). 

The SPO system will be designed for a 15-year lifetime. 

Esch extraction well’s effluent will be directed north in separate pipelines to the new SPO valve house 
where the extracted water can be directed to either treatment or be discharged to the Great Miami River. 

Flow control valves will be remoteIy operated ftom the AWWT control room. 

Each extraction well will have the capability of effluent sampling at the SPO valve house prior to header 
mixing. 
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The existing South Plum Rawvery Wells 3924,392!5,3926, rrad 3927 will be modiM to allow 
monitoring and control from the AWWT Control Room. 

3.4.2 - 
&imawi 

The AWWT Expansion system efflwnt will be the mum of water &r WID systsm. 

The lD system will have a 30,OOO-gdlon v i t y  injectian water supply tmk. This iqjectbn water 
supply tank will d v o  flow from the AWWT Expansion systau and will provide net positive suction 
hsad to the ID supplypumps. 

The iajection water supply taak will haw h e l  Collttois w h h  iglsltock with dm ID supply pumps. 

The ID supply pumps will be single speed with a nomind flow of 1,ooO gpm e. 

The ID system will include two pumps, om normally nmning rmd the othcp in staudby mode. 

'Ilw ID system will be d s a i  for a 15-yuar 1iMme. 

Each injection well will have the capability of influent sampling at the well head. 

Instrumentation will include, as a minimum, individual well flwwrates, *individual well pressure, isjection 
water supply tank levels, supply pump pnssure, and valve positions. 
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Each injection well will have two injection tubes, ea& tbnninrrtng with a ressiction orifice and a 
@rated water distributor. Each tube assembly will be sized to maintaia 1 psig prassure at the injection 
tube inlet toprevent cascading of water into the injection well. One tube assembly will besized for 100 - 
150 gpm, the other for 150 - 200 gpm. 

Each injection well will have a lewd tmnsducer to measure water level within tbe well casing. This level 
transdua will provide a signal to secure flow when the water level reach- a praet high or low setpoint. 

The five injection wells will have three different wing and screen sizes. These three screen diameters 
will provide emugh data to establish if the well diameter can effectively reduce the long-term operational 
maintgnance cost. 

3.4.3 

Site A c t i w  . .. 

To allow for Optimum use of resoutces, the SPOhD systems will use existing system capabilities to the 
maxixnum extent possible while limiting the impact on current operations. The physical intesfaces were 
ddned in Subsection 2.3. 

3.4.4 

The SPO and ID wells will lie outside the FEh4P's fenced areas. As such, the SPbAD design will 
provide for physical safeguards for the protection of exposed equipment. 
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Acaasibiility - Componats will be iaatalled such that tt#r am d i l y  accessible for operation. 
ExtraEdon and injection welts will haw accew mads to pcrmtr of operation. 

4) 

Hydraulic Pammetm -The extmctd water will colltpie minor amow@ of silt, which is abrasive. 
Provisions fix c l w w ~ e  abb minimrl deadad p i p i i  will b inmporat8d into tbb ckrsign, Due 
to numerous wells using a common Wer, prc~llurr, suqes ad water hammcr will likeiy be 
common. The sdection of valves, contlola, and piping materials will consider thaw phenomena. 
The rolling terrain ami combination of flows may ct486s air pockets in &e force main, which 
would reduce the hydraulic efficiency of the main. Air d a m  mechanisms at the well heads and 
along high points in the header will be considered. 

Human Factors - The design will iacorpotrits human fpaon into the control philosophy and 
equipment layout to aid the operators in perbrming operations. 

5) Sa&y - Thedesign will klz#rtify required anghemd safbty nmsures which h a p  ensure operator 
safety. As an example, all energy sources that may be required to be isolated for "lock-out" 
(e.g., valves and switches) will be identified and designed to accept a lock hasp and tag. 

ility COLIC~~LII. Conceras which will be addressed The design will consider and incorporate rnamtm& . .  
ate: 

1) Accessibility - C!omponents will be iagtrrlted such that thsy are rerrdUy accessible for maintenance. 
Extraction and Injection w e b  will have ~caa8 roads to permit ease of mpinUnan ce. 

2) Equipment and Matorial Selection - Components will be selected such that they are easily 
maiMained mi replacement parts are readily avaiiable. 

3) Hydraulic Parameters - The extracted water will contain minor Bullounts of silt, which is abrasive. 
Provisions for cieanouts and minimal deadend piping will be incorporated into the design. Due 
to numetous wells using a cornmoll header, pressure surges and water hammer will likely be 
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6) Enviironmsntal Prowtion - Comgo- will be pmtacted from the environment to limit the 
degradation of components due to e w h d  conditions. 

7) Well Redevelopment - The design will incorporate engineered measures to ensure easier 
lvdevelop- of wells. 

1) Accagsibility - The systems will be sited such that the locations are readily accessible for 
construction. 

2) Safety - The deaign will incorporate measumi to help en%urs the safkty of workers during 
construction. Among these measures are siting plans to limit interfe;rence with existing systems 
and contamination zones. 

3) Site Conditiomr - The systems will bc sited such that construction on steep slopes and other 
undesirable topographical conditions are minimized. 

4) Matcrial Selection - The force mains will need to traverseJ rolling terrain. The piping materials 
will have to adapt to llumerous bends, both horizontally and vertically. 
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3.4.6 

DOE Order 6430.1A deffnsr a nuclear frrcility as: 

A JIficay assawma was psrformsd on the SPO and ID syasenu by the FERMCO Sa&y Analysis 
Department. Thk safety mesmeut classifid this project aa an induarial facility conducting hazardous 
waste activities. This classification does not meet the definition of a nuclear facility as d d h d  in DOE 
Order 6430.1A; thembre, secondary containma is llot required for the Spo/ID systesns and will not 
be inciudsd in its design. 
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SECTION 4 

SYSTEM LOCAIION 

4.1 ID Siting Basis 

420  

2) Eliminatb the lleceasity to route the ID pipelins through the congsatsd corridor betwem the South 
Field A m  and the Active Fly Ash Ph. This corridor alrsady contains the South Plume force 
main, a major gas line, the public watsr supply pipeline, IU wdl IU several other pipelines. 
Furthatcoastruca 'on through thts area is veq limited. 

3) Ability to expand the ID 8YstbQI in the futurs. "he pipeline and injection water supply tank 
1ocat.b~ w m  planned to dlow the ease for future expaasion of the system with additional 
injection wdls north of the SFES. 

4.2 SPO Siting Bash 

The pipeline, a d  electrical and communication subsystems for the SPO system will be routed to minimize 
any potential impact on the property which is not owned by the FEMP. 

Table 4-1 shows the exttaction and injection well coordinates. These coordinates are preliminary 

coodnates will be finalized duiig Title II Design. 
locatioaS which Within 125- by 125-W @h IU d d b d  by modding &- (DOE 1%). The~e 

OUDATA\OU-S\PO-169\9POID.BW) 4-1 09l2W96R.v. No.: 0 



4-2 09/uU96Ilrv. No.: 0 



c 
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SECTION 5 

CONTROL PHILOSOPHY AND kOCE88  S)1ESCRIPT10111 

tD Roc- Description 

The ID system consists of five injection wdls locatud llotth of Willsy Road. Thsse 4 1 s  will have a 
PVC casing with a stainle9s steel wire wrapped screen. It is planned that all dve wdis will be injecting 
treaEed groundwater at the target rats of 200 gpm however, to incrsrW system flexibility, each well will 
be constructed with two PVC injection tubas. One injection tube wP1 be sized for injsctine water at 150 
to 200 gpm and the other injection tube will be sized for 100 to 150 gpm flow rate. Figure 5-1 shows 
a typical injection well construction. 

With the of entrance velocity and screen length, thc design criteria used for extraction wells 
applies to injection wells. The screen open area and length must be optimal for injection wells 
and the entram velocity should be 0.05 fWsec. Historically, plugging in injection wells has been 
identified as a potential problem. This problem is being addressed by using larger screens and 
establishing proper injection water quality. 

The mre open area the screen has the longer it will take to plug. The opem area in a screen can be 
varied using the scraen diameter, the slot size, or the screen length. One of the objectives of the ID is 
todemmne * if the screen diameter will have a consideraMe af tk t  on mimining the performance of 
injection wells. To gather appropriate data the injection wells will have different well diameters. One 
well will be 8 inches in diameter, one well will be 12 inches in diameter, and three wells will be 16 
inches in diameter. It is anticipated that all three well sizes will perform adequately, but the smaller sizes 
may need more frequent workovers. 

Injection well 8 is located in an area by Paddys Run where the glacial overburden has been d e d  away 
thus making the depth to the static water level from the surface about 18 feet. The other injection wells’ 
depth to static water level is about 58 feet. Injection well 8 will have the &inch dimwer casing and 
screen. This decision was based upon if the well fails and needs replacement, it would be the least 
expensive to replace due to its shallow well depth. Injection well 9 will have a 12-inch diameter casing 
and screen and Injection Wells 10 through 12 will have ld i ch  diameter casings and screens. 

- 

Sieve samples will be collected and analyzed during drilling of the injection wells to determine the slot 
size for the injection well screens. The length of screen will be calculated for - a pumping rate of 200 gpm 
at an entrance velocity of 0.05 ft/sec and then doubled. Historidly it has been documented that injection 
well screens should be twice as long as an extraction well screen pumping at the same rate to prolong the 
interval between well maintenance actions due to plugging (Driscoll 1986). 
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Figure 5-1 - Injection Well 
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To prevent ths premehuro dqmhtion of injection well psrfonrtrscc, the injection wrtn  fwric iron 
contwt will be rnabaid  c0.1 ppm (IT 19%). me AWWT ~ ~ ~ a n u i o n  s y s t e i w ~  provide be source 
of treated &grodwater fbr iajection; thereke, an acration~tauk will be indudsd at the influeat of the 
A W W T  Expansion promu train. This amation tank will consist of an (ycflltioll blower, an agitator, and 
an air sparge ring. Ths asration taak will aerate ths incorning groundwater thereby oxidizing the water 
and c a u ~ i q  the iron to oxid i i  into fhous iron, which will precipitate out, This h u a  iron 
precipitant will then be removed in the AWWT Expmion system's multimedia filters. 

"be effluent fiom the AWWT Expansion system will be used as the sourw of injsctin water. This 
effluent will be piped to the Injection Water Storage Tar& which will be 1- northwest of the 
existing South Plume Valve House. This 50,OOO gallon tank will serve as surge capacity and will 
hydraulically isolate the ID from the other treatment and extractro ' n systems. "be Injection Water Supply 
Pumps will take a suction on the WST and provide the necessary motive force to supply injection water 
at the rate of 1,ooO gprn (zoo gprn each well). There will be two pumps installed with flanged 
c o d o n s ,  allowing a third to be added should the injection system be expanded. The normal running 
configuration is to have one pump running and the other standing by. 

me treated groundwater will be directed to each injection well. At each injection well head a flow meter 
will operate in conjunction with a flow control valve to maintain a preset nominal 200 gpm flow rate into 
the well. This flow will be direded down one of the two injection tutm (nominally, the 150-200 gpm 
tube). The restriction orifice at the bottom of the tube will be sized to maintain a 1 psi pressure at the 
injection tube inlet thus minimizing the cascading of the water down the injection tube and possible air 
entrainmCnt. A perforated distributor will then distribute flow across the well screen. 

5.2 ID Control Philosophy 

The following instnune ntation and controls shall be provided for the ID system: 

1) A HandUff-Auto (HOA) switch shall be provided locally at each hjaion Water Supply Pump, 
the aeration blower, and the aeration tank agitator. Placing the HOA switch in the HAND 
position will cause the associated motor to run until the switch is placed in the OFF or AUTO 
position. Placing the HOA switch in the AUTO position will cause the associated motor to be 
operated by the DCS from the AWWT Control Room until the HOA switch is placed in the OFF 
or HAND position. The DCS will provide indication when the HOA switches are in the AUTO 
position. A start/stop pushbutton shall be configwed at the operator's terminal h r  each motor. 
A running indication will be provided both locally at the operator's terminal and remotely through 
the DCS. 
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5.3 

A chsmical injection port will be provided to 8l&w lrbSyIdirbnofchmWs which may be 
Ilecessaly during wall xnaimmm. 

A Level Control Valve GCV) will be installed to corn1 lavsl in bcrtlr the aeration tank and the 
injection warn supply tank. This LCV will be set lo mintah a nomW80 percent level in their 
ceapective tanks. A Level Indicating Transmitter (Lm will input the tauk level signal to the 
LCV. Attaining a high level dam on the LIT will tau# the LCV to but. A low level alarm 
on the injection water supply tank will secure the injacth $upply pumps. 

The off-site pundwgter d o n  system will consist of six dxSnrction wells located south of Wdley 
Road. Four of these extraction wells are existing wds which were cmstxucted under the South Plume 
Removal Action. These fout walls will be upgraded to pmvi& remota modtoring and control from tfie 
AWWT Control Room. 
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Ths two- nm wells will be instilled using a c n b l e b o o l ~ ~ .  htw rst8inb sr$b( 
casing and a midass stsal wins wrappsd 6croen. Wall 1, w h i i  will baanab# water at the raw of 
250 gpm, will have a 10 inch diameter wdl casing. Well 3N, w h i i  w81 be extrdng wtow at the rate 
of 350 gpm, will have a 12 inch diameter casing. 'IIKJ Qompkzioll metbod md suwa slot s b  will be 
de&rmbd by wnducting s h e  analysis on split spoon samples d k w d  through tbe target scmn 
interval. "lme wells will have submersible a u b b  puappo wlth staidad f h l  multi-mge bowls. These 
pumps will have water cooled motors. 

A new SPO Valve House will be constmaad Bolth of Willay RdjuSterrtofthedstingsorrth Plums 
Force Main. SPO wells 1 and 3N will have indspendsnt effluent pipeliws wftidr will tMsport the 
eateactsd groundwater to the SPO Valve House. All monitoring and control Inrtrwncacatro ' aassociated 
with wells 1 and 3N will be housed in the SPO Valve House. In theSP0 Valve Houw the efflueat from 
wells 1 and 3N will have the capability of being individually dlrectsd to eithsr trmmmt or to discharge. 

The discharge from the four existing South Plume Recovery wells is combined into the eXiaing South 
Plume Force Main. This forw main will be rerouted above ground into the SPO Valve House where it 
will be piped and valved to allow its flow to be directed to eithsr tmatnmt or discharge. 

The portion of the South Plume Force Main which is north of the SPO Valva House will be utilized as 
the dedicated matment header. A new 12 inch header will be routed from the SPO Valve House 
northeast to tie into the SPES discharge header for discharging dirscdy into the Great Miami River. 

5.4 SPO Control Philosophy 

The following instrumentation and controls shall be provided for the SPO system: 

1) An HOA switch shall be provided locally at each well head. Placing the HOA switch in the 
HAND position will cause the associated pump motor to run until the switch is placed in the OFF 
or AUTO position. Placing the HOA switch in the AUTO position will cause the associated 
motor to be operated by the DCS from the AWWT control mom until the HOA switch is placed 
in the OFF or HAND position. The DCS will provide indication when the HOA switches are 
in the AUTO position. A start/stop pushbutton shall be coniigured at the operator's terminal for 
each motor. 

2) A pump running indication will be provided both locally at the operator's terminal and remotely 
through the DCS. 

3) A pressure indicating transmitter shall be provided in the SPO Valve Howe which monitors the 
discharge pressure for each new extnrtion well. A low pressure switch shall shut off the pump 
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4) All isoladon valva will be locally operated with posidons awitdm which provide remote 
mnitoring of valve position. 

9 E&- * n well will be consrolled by an FCV. This FCV will bo remotely controlled via 
the Dcs and willuse the spa## taputfor flow d the flow nwmwmm% provided by the flow 
oleunentto m o d ~ t h 4 F C V  to mtiaahthe set flow. This FCV will haw amnote redout of 
"&ut" position. 

1 

6) A sample port will b@ provkhd in srh obu axbnction woll'r dumt to dlow local collection 
ofsamples. The results of thesesamples in relationto other gmudwatec sorc#lny will dstsnniae 
the d W o n  of flow to either tmtmeat or discharge. 

7) AnairreitsJevalwwillboprovidsdfor~new~ * n well effiuent to provide for the 
release of any air which beeomss enmined inw the groundwater rtrepm. 

I 
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SECTIOIY 6 

. COMPONEAlt bESlON BASIS * 

6.1 .l - 
m: Provide a vestical conduit to target zones of the Great M i  A q u b  throrrgh w b i  
contamiaated@Watsrcanbe extracted. 

&&: Extraction wells are required to rtstore confamimed portions of the Great Miami Aquik  to 
below 20 ppb uranium. 

-: Stainless s e d  casing with Jtainless steel wira-wrrppsd wdl s c f e c ~ ~ ~ .  Slot size to be 
d$temhed by sieve analysis during well imtallation. Wdls will have a 5 - h t  sump at the bottom of the 
screen. 

6.1.2 llmmmm 
-: Rovide a vertical conduit to target zow of the Great Miami Aquifbr through which treated 
pundwatercanbeinjected. 

&&: Injection wells are required.to inm;ase flushing rates to accelerate remediation of contaminated 
portions of the Great Miami Aquifer to blow 20 ppb uranium. 

-: PVC casing with stainless steel wire-wrapped well screen. Slot size to be detennified by 
sieve analysis during well installation. Wells will have a 5-foot sump at the bottom of the screen. 

. .  

6.1.3 - 
m: Provide flow containmat and direction from the well head down to the targa zones of the 
Great Miami Aquik. 

&&: Provide flow containment and maintaining a minimum 1 .O psi pressure at the injection tube outlet 
to minimhe cascading. 
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6.2.1 - 
6.2.2 L 

m: ~ ~ ~ t b f c e t o ~ r t  water tothe ID i@doIl-. 

&j&: Provide sufficient motive force and capacity to auintain 1,oOO gpm injection capacity. 

-: Electric motor driven, horizorttol d f k g a l  pumps. 

6.3 Tanks 

6.3.1 1 
m: Provide water supply for injection well field. 

m: Provide a surge Capacity for minor fluctuasiOn in poundwater aupply and hydraulically isolate the 
ID system from the A M  combined e€flwnt. 

-: 50,OOO gallon capacity, vertical, cylWcal tank corwtmctd from carbon steel and mouELbcd 
on a coxme& pad. 

-: Provide aeration to allow iron removal by the AWWT Expamion system to ensure appropriate 
water quality prior to injection. 
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-: To transport pundwater to the new SPO valve house for evuktual tmtmmt at AWWT or 
disdrsrgs to the Great Miami River. 

m: hlaxhum working pressure outside the well htad will be kept Mow 150 pounds per square inch 
gauge (psis). The discharm lines for each well are sized for their rtspsctive tlow rates. 

-: Proposed effluent line will be HDPE pipe tied into the exist@ Winch HDPE force main 
with fkmd joints. 

6.4.2 li2amum 

Functiog: To transport treated water to injection wells. 

&&: To comwy up to a maximum flow of 200 gpm to each injection well. Working pressure will be 
such that pipe friction and elevation diffennceJ are overcome and a slight positive pressure is maintained 
at the well h d .  Maximum pressure will not exceed 150 psig. 

-: Portions of the buried HDPE pipe with fuged joints will be located in a corrmaon trench with 
the 12-inch HDPE pipe from the AWWT Expansion and with the GW 20-inch pipe from the SFES. Pipe 
will be routed to wells from these other common corridors. 

6.4.3 - 
-: Transport extracted groundwater from the South Plume Removal Action extraction wells to 
the SPO valve house and transport water from combined SPO system to treatment. 

&&: DetMmrned during the South Plume Removal Action design. 

-: Existing 20-inch buried HDPE force main with fused joints. . .  
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6.5.1 aKu&awm 

-: P r e - e a g M ,  shop # r i d ,  mpdGal buudiagto I#, pi& on concmte slab. 

J&&: Wyes with gawvalvss ad clsraout ports to -to dlorv fot dminingoff water in ths pipe aod 
for imating miutamm equipment and tools. 

Dss#iMion: Valves to be steei/cast iron body with flanjsd cndr attadwd to ductile iron p i p .  Ilhe 
ductile iron pips  to be connected to the HDPE plpe. Valves sboukt noterm& suddun surges in tbe flow 
in the pipeline. 

-: R o v i d ~  local and reinote flow indication for sacsl SPO ExttactiOa Well. Signal shaU be 
transmitted to &e AWWT DCS for flow consol and flow totrliptiOn. 

m: To measure optimizMion well flow aad provide output signal to control the extractro nflowrate. 

-: FIOW ~ c t e r , ' ~  to 500 gpm flow range, magflow type with 4 to U) mi dc signei output. 
Meter output signal shall be linear with respect to flowrate with accuracy of f2 percent or better. 

6.7.2 E- Well P- 

m: Provides means to indicate and transmit the discharge prsssure of each SPO well. 
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Bjrsis: bum opbaasional e f f i c i i  with minjmel operator iwolwarsnt by uiag the flow mew sispal 
to contd valve position. 

-: Electric actuated ball valve with fully c l d  limit switches. A 4 to 20 mA dc input signal 
shall be provided to the control valve. 

6.7.4 WeH 

m: provides local flow indication for each ID Injection Well. 

&&: To measure injection well flow and provide output signal to control the injection fiowrate. 

Dsscriotion: Flow Meter, 0 to 500 gpm flow range, magflow type with 4 to 20 mA dc output. Meter 
shall be linear with respect to flow with accuracy of i2 percent or better. 

m: Provides means to indicate the discharge pressure for each ID well. 

Bepis: Measurn each ID well discharge pressure locally at each well. Provida means to measure 
available pressure to operatc the associated pipeline. 

0 

-: Pressure indicating transmitter with 4 to 20 mA dc output, linear with respect to pressure!, 
and an accuraq of f2 percent or better. Low pressure interlock shall be provided to close the flow 
control valve. 

6.7.6 

m: Provides flow control for the water injection rate. 

6-5 
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-: kbctric arhl.tnl ball valve with fwly c l o d  limit swibchQs. A 4 to 20 mA dc input signal 
shall be provided bo dte coatrol valve. 

-: pifhmtiaI pressuo tmmmiaer with a 4  to 20 mA dc output, linear with respect to level 
and &ccut(lcy of f 2  psrant of better. Low- and h i g h - l d  iatedock dull be provided to close flow 
control valve. 

6.7.9 T;mklfuulcaaprPrV~ 

m: ptovides watet level control for the ID Injection Water Supply Tank. 

m: Emures operational efficiency with minimal operator imrolveumt by wing the level ttansmitter 
signal to control valve position. 

-: Electric actuated h t t d y  valve with fully opened and Wly c l o d  limit switches. A 4 to 
20 mA dc input signal shall be provided. 

. .  

6.7.10 w-s- 

w: Provides local and remote level indication ibr the ID Isjection Water Supply Tank. Signal 
shall be sent to the AWWT DCS fw level control. 
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6.7.1 1 

-: pIlammc ' acwted ball valve. A 4 to 20 mA & input si@ shall b@ provided. 

6.7.12 A M M  

-: Provides local aud remote I d  indication ~r the Amtion Tank. Signal shall be sent to the 
AWWT DCS for I d  control. 

&&: Indicates tank level and provides output si@ to position the I d  control valve. 

-: Pressure (Levd) Indicating Trans- with 4 to 20 mA dc output signal, linear with 
respecttold,aadanaccunrcyof f2pctcentorbctter. 

6.7.1 2 - 
F: To collect d o g  and disctate signals for respective SPO well and Tank instnUnentati on. 
Signals multiplexed an8 transmitted, via two wire system and existing SFES comunication system, to 
the AWWT DCS. 

&&: To reliably transmit analog and discrete si@ to the AWWT DCS, such that AWWT operaton 
may assess operation of equipment and control operation of the optimization and injection systems. 

-: Analog aad discr@ inputloutput modules, associated remote hardware, and two wire 
- co- * 'on system conligured to interface with &sting AWWT DCS. The existing A M  DCS 

was mauu€&urdprovidsd by Bailey-FWt & Porter Company. 
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6.8 uecbscrrl 

6.8.1 3 

m: To provide reliable electrid power at the required volqlp, and pmprciry for the optimization 
and injecxiOndeuri4 l&. 

6.9 Roadrr 

-: Consideation should be given to using bituminous comca~ br pmnawut primary roads. 
Service meds should be cmsiwd aggmpte. For coastnrcrion and for the bme course, use a crushed 
aggregate madway, 12 fee€ wide with flltmcr Mwic. Supplaumt cmsbad aggmpte with wood mats where 
road crosses contambtd or unsuitable subgrade. 
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k 4 2 0  

PATH FORWARD 

AI commmts received on this p~iminary design will b~ addmmsi qiing documsnted comment 
resolutions and the agreed upon resolutions will be incorporatsd into the W e d  (Title Il) design which 
consists of find drawings and specifications for pnxxlrsay~t ad c o n  * n. Title II design ends the 
design phase and normally allows the b e g i  of the consmction phaae. The Title 11 design will 
undergo various ipltarim deaign reviews, one of which is the submittal of the pre-final package to the US 
EPA for xwiew and comment. Upon resolving all pertinent commem, the pre-final package will be 
revised and issued certified fbr construction to allow the OollStNdion phase to begin. 
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Table A-1 - M m  oradb 0 Evaluation 

Date Prepred: 09/2W!M Div.: ARP 
FacilitylPmjecs: South Plume qptimizridon and HC Assipmi: Stuullrd Industrial Hazard 

InjectionLhxmsWbn Facility (SA:%4116) 

Extnction Wells Provide a verticd amduitto ttrga zorm of the Great 

groundwatet can be extlwcd. 

Provide a vertical conduit to tar@ zones of the Great 

can be injected. 

Provide flow containment and direction from the well 
head down to the target zone of the Great Miami 

1 Miami Aquik through which contamhtd 1 2 3 4 s  

Injection Wdls 
2 Miami Aquifv through which treated groundwater 1 2 3 4 1  

Injection tubes 
3 s 

--- Aquifix. 

SPO Exmaion To extract water from SPO extraction wells and 
provide the motive force fix transport to treatment or 
discharge. 

Provide motive force to transport water to the ID 

4 -  1 2 3 4 5 

1 2 3 4 s  ID Injection Water 
SUPPlY pumps injection wells 5 

ID Injection Water Provide water supply h r  injection well Add. I 1 1 2 3 4 9  

A m  Expansion Provide aeration to allow img ternoval by the AWWT 

prior to injection. 
7 AeratiOnTank Expansion system to ensure appropriate water quality 1 2 3 4 3 
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sm - 
Well Flow 

SPO Exaaction 

control valve 
Well Pump Flow 

ID Injection Well 
Flow M W  
Traasmittsrs 

ID Injection Well 
PressUte 
TransmitcerS 

ID Injection Well 
Flow control 
Valves 

Pro* I d  and mmoie flow indicrrion for dl 
SPOErrtractionWdl. Sigaalrhallbetrurrmhbbdm 1234s 
the A m  Dcs br flow wml. 
Provides moomi to indicate aad traasmit the discharge 

1234s pfemlre of each SPO Well. 

Provides flow coatrol for the water wctractioll 
PumPiw -0 1234s 

- _  

P r o v h  loca flow indication for earh ID Injecth 
Welt. 1234s 

Provide8 Irmru to indicate the drrJIatea pfeiuufe b r  
each ID well. 12343 

Provides flow control b r  the water i n . n  rate. 
12346 
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1 2 3 4 3  

ID injection Well 
LsvdTnnsmittsrs 

Mi meam to ind&m water level for e d ~  ID 
well 1 2 3 4 3  

ID Injection water 
Supply Tank Level 
Control Valve 

Provkles Water level colltd hr the ID Injection 
W e  Supply Turk. 1 2 3 4 3  

ID Injection Water 
Supply Tank Level 
Transmitter 

Provides local and remote level indication forthe ID 
Iqjection Water Supply Tank. Signal shall be scat to 
the AWWT DCS for lewl control. 

1 2 3 4 3  

AWWT Expansion 
Aeration Tank 
h e l  control 
VdW 

Provides water level amtt-01 for the Aeration Tank. 

1 2 3 4 3  

AWWT Expansion 
Aeration Tank 
h e l  Transmitter 

Provida locd ud remote leveJ indication fix the 
Aeration Tank. Signal shall be sent to the AWWT 
DCS for l e d  control 

1 2 3 4 3  

RemotcTerminal 
UIlitS 

To collect d o g  and d- signals for respective 
SPO Well and Tank instnrnmsatati on. 1 2 3 4 3  

3lectrical 
Xstribution System 

To provide reliable electrical power at the required 
voltage and ampacity for the optimization and 
injection electrical loads. 

1 2 3 4 5  

Roads To provide access to the wells and the valve housss 
for coastructlo ' n, operation and mointsaance activitiq. 1 2 3 4 3  
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APPEMDIX B 
TITLE I SPECIFICATIONS 

B. 1 m o n  2 - site work 

S i  Rqmradon 
E d l W W k  

Slope PtoosctiDa and Erosion C o w l  
pavinsandSurfacinlb 
Ef€luent Piping 
Storm Drainage 
FenceSaadGates 
Ldmdsc@iandseeding 

B. l . l  a&%awam 

The piping will be muted to minimhe ths amount of clearing required. perimmf s e d i i  Control 
measma will be SpcCitIsd to be installed prior to bqiming any dearing or carthuorl;. Work will be 
sptcifisd to be dom in accordance with Ohio Dqartmm of Transportation (ODOT) staadards. Fence 
materid and topsoil will be removed and salvaged for rewe. Fernald Environmental Mmgamt Project 
0 standards for waste material will be specified for material that cannot be reused and must be 
removed ftom the work zone. 

B.1.2 EarthwMk 

Earthwork shall include all grading, excavation, trending, and filling, and shall be specified to conform 
to O m  standards. Trenching shall also conhrm to Occupational Safety and HeaIth Administration 
standards. whars feasible, slopea should be a minimum of 0.5 percent for impervious surfaces, 2 percent 
for vegetakd surfaces, and no greater than 3H: 1V. Temporary access over contamhtd or unstable soil 
will be done with stone aggregate and wood mats. 

-- - 

6.1.3 o m  R0-n and Erodorr Control 

This includes temporary m a s u m  to prevent erosion and control sadimmt during construction. Some 
meuwres will need to be installed prior to any clearing or earthwork being pesformed. During 
ConstNCtion, additional meawm will be required, such as around new catch basins. All erosion and 

B-1 W2OB6Rev. No.: 0 
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8.1.4 

"he majority of the groundwater p i p i  nutdab will be HigbDtWty MyUhyIme (HDPE) except at 
transitions required at valva, meters, stnrturss, a. where elmd Pips 01 d u d e  iron will be used. All 
groundwater lines shall have a minimum depth of cover of 3.5 fW fbr tkoat pro@ction. Layout shall 
minimizs the amount of line under pavemen& Maintpin 10 fsst horizontal espprrtion from potable water. 
If laid clomr than 10 the crown of the effhwat line siull bo 18 indrrr Mow the bottomofrhe 
potable water line. Thrust blocks are llspuirsd br alt linrs 3 ind#r or gmm. Gate valves or post 
indicator valves shall be installed at liab Wrmc&m cnd doctad poieb thmychout the dirptribution 

system to providecontrol over the service area in d a n c e  with United SmmDapmnmt of Energy 
(DOE) Order 6430.1A. Effluent l i  crosrring under exhthg drabage ammu are to be encased in 
concrete. 

B.1.6 aa2mmmm 

New systems will be designed for the 25-year, W u r  storm. Open drannds will use the 5-year storm 
for evaluating vdocity. culvert material will be eo- HDPE with Jmoodl M o r ,  unless design 

* considerations dictate otherwiss. 

B.1.7 

Fencing shall be limited to that requhd for safssy, physical aanrrfty, and activity control. Temporary 
fencing shall be used dtlring CoIIstNCtio n. The F d d  Emhmmtd Restoration Mrwgement 
Corporation is responsible for radiation control fiencing. Existing &ma material that is to be removed 
shall be salvaged ibr reuse. New fences and hardware shall be standard chain link fabric with three 
strands of barbed wire with a total fence height of8 feet. The intcgritY of site perimeter security fencing 
shall be maintained. DOE and FEMP standard3 for bc ing  will be followed. 

B-2 09I20/96Rev. No.: 0 
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8.1.8 

'Ihe Division 3 - concrett specification will i n d u k  

The cast-in-place concrete hr €ixmdrtions will have 3,000 POunQ per square inch @si) aad slab on grade 
will have 4,000 psi compregsive s & q t h  at 28 days per Ameriican Concrete Institute (ACI) 318. 
Formwork will be designed, fabricated, erected, used, and removed in accordance with ACI 301. All 
teinfdrcing bars will be new dehrtned billet steel colrforrning to Ammcm ' Society for Testingand 
Materials (ASTM) A615, Grade 60. All welded wire fatric will coaform to ASTM A M .  Water stops 
will be fabricated from a plastic compound the basic resin of which will be polyvinyl chloride. Grout 
for setting structural members and/or embedded items in or on hardened concrete will consist of approved 
nonshrii, nonmetallic grout. 

Finish on the concrete floor surfaa will be in BccorirdLIce with ACI 301 and 302. Floors will be sloped 
uniformly to drains at 1/8 inch per foot unless noted otherwise. Exposed surface weas will be finished 
with steel trowel. Floor surfaces will be sealed by applying sealer in accordance with manufacturer's 
instructions. 

8.3 Division 5 - Metals 

The Division 5 - Metals specification will include: 

1) MdFabrications 

B-3 09IZOB6R.v. No.: 0 



The Division 7 - Thermai and M o h  Rotectbn spscificrtion will indur8e: 

1) Jointscalcrs 

B.6 D k b h  8 - D O O ~  lllnd !#indOW# 

The Division 8 - Doors and Windows specification will inchtde: 

1) 
2) Hardware 

Standard Steel Doors and Frames 

This &on includes providing steel doors and wociakd framss as per the drawings. 

Hardware 

This saction provides all door hardware and locking device8. Lockiry devices to be according to 
FERMCO’s Grand Master System. 

B-4 09/20/%Rw. No.: 0 



4 2 0  

8.6 WVMon 9 - Flnidrcur 

The Division 9 - FiRisllan specification will include 

1) 

p.iatian 

This section provkh for furnishiao d l  labor, materials, equipment, tuols, and aanicss required for all 
paintino work as required by drawings and/or spified. This includes piping, s&uctud supports, etc. 

0.7 Division 10 - Sp.dcdties 

The Division 10 - Specialties specification will include: 

1) MetalWallLouvers - 
This section provides for the metal wall louvers which are to be installed in the SPO valve house. 

B.8 

The Division 13 - Special Construction specification will include: 

1) Instnrmsntsandcontrols 
2) procasscontro1systsm 
3) RwngineeredBuildings - 

Diviaion 13 - Special Construction 

This section includes design and perfbrmance, calibration, and installation requirements fir instrumentL 
Instruments to be specified include control valves, pressure transmitters, l e d  transmi-, and flow 
mtters. 

OUDATA\OU-~169\SPOID.RVO B-5 091U)l%Rev. No.: 0 



B.9 Dividon 16 - Mechanical 

The Division 15 - Mechanical Specifkatbm will & l a  

1) pumps 
2) ~ P i p i i g a a d v d v ~  
3) hjection Water Supply Tank 
4) AerationTank 
5) 
6) Aeration Tank A g i m r  

Aeration Tank Blower and Sparge Air Ring 

Electric motor driven, submersible t u r b i  pumps. Pump bowls w€ii be IMnd.rd fitbsd, multistage type. 
Motnrs will be suitable fot 460 volt, 3 phaue, 60 Hz power. Pump will hrnre mted flows of 250 and 350 
gpm rtspcctively, for wells 1 and 3N. 

Electric motor driven, horizontal centriffigal, ASME B73.1M. cast iror! Crring, stainless SESd straft and 
impeller. Mmm will be suitable fw 460 volt, 3 phase, 60 Hz power. Pumps will haw tabbd flows of 
1,OOO gpm each. 

valva 

1) Pipe: ASTM A53 seamless Gradt A, standard weight. 

2) Flanges: class 150, raised face; rubber gaskets. 

B-6 09120196RrV.No.: 0 



3) Fittings: Welded. 

I O U D A T A \ O U - P O - 1 6 . R W )  B-7 09/#u96Rrv. No.: 0 

4) valva: 
(1) QaJs 150. 
(2) Checkvalves: Nonalamtype. 
(3) 

(4) 

Isolating valves: Manurlly opefatd reailimt'rsatrvl b u t t d y  with gear operatom for 
sizss6inchsaandlarger. 
Sample, vent ad drain valvse: d bdt tad globs qpe. 

5) Insulation: Cdlular foam d-sweat  type, and cellular glm for W-tracsd pipe. 

6) Insulation jacW none in valve pits, aluminum outdoom. 

Vertical, cylindrical tank, consaucaedof carbon steel in Bcootdllllc6 with API 630. Nominal capacity will 
be 50,Ooo gallons. 

Vertical, cylindrical tank constructed of carbon steel in acco~ance with API 630. Nominal capacity will 
be 10,Ooo gallons. 

Electric, motordriven centrifugal blower in accordance with Air Movers and Controllers Association 
sandads. Motor will be suitable foi 460 volt, dua phase, 60 Hz power. Blower will be rated at 
approximatsy 500 cfm ami 10 psig. Sparge air ring assembly with approximately 6 - i i  inlet to 
distribute blower air. 

Electric, motordriven mixer to provide agitation for the iron removal tank. Mdor will be suitable fbr 
460 volt, three phase, 60 Hz power. 



! 
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B.10 DIvhi~n 16 - E l m  

The Division 16 - EWrkal s w i m  d l  ylclude: 

O U D A T A \ O U - ~ ~ ~ . R V O  
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SITE PLAN 
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APPENDIX D 

PIPING AND INSTRUMENTATION DIAGRAMS 

! 
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