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State of Ohio Environmental Protection Agency 

P.O. Box 1049,1800 WaterMark Dr. 
Columbus, Ohio 43266-0149 
(614) 644-3020 
FAX (614) 644-2329 

g l . 3  1.. 
George .Voinovlch 

Donald R. Schregardus 
m o r  

December 3, 1992 Re: Fernald 
Hamilton County 
Application No. 05-5722 
Application for FEMe-Advanced Wastewater 
Treatment Facility 
Received August 17, 1992 
From A.M. Kinney, Inc. 

CERTIFIED MAIL 

U.S. Department of Energy 
P.O. Box 398704 
Cincinnati,.Ohio 45239 . . . .  .___ 

Gentlemen: 

Enclosed is the Ohio EPA Permit to Install which will allow you to install the 
described source in the manner indicated in the permit. Because this permit 
contains several conditions and restrictions, I urge you to read it carefully. 

As indicated on the permit, you are required to pay a permit fee as provided for 
by Section 3745.11 of the Ohio Revised Code and any rules established thereunder. 
The exact amount of this fee is indicated on page 1 of the Permit to Install. 
This amount must be remitted within fifteen (15) days of the effective date of' 
the Permit to Install. Checks should be made payable to: Treasurer, State of 
Ohio and sent to: Permits Bookkeeper, Ohio Environmental Protection Agency, 1800 
WaterMark Drive, P. 0. Box 1049, Columbus, Ohio 43266-0149. 

You are hereby notified that this action of the director is final and may be 
appealed to the Environmental Board of Review pursuant to Section 3745.04 of the- 
Ohio Revised Code by any person who was a party to this proceeding. The appeal. 
must be in writing and set forth the action complained of and the grounds upon 
which the appeal is based. It must be filed with the Environmental Board of 
Review within thirty (30) days after notice of the director's action. A copy of 
the appeal must be served on the director of the Ohio Environmental Protection 
Agency and the Environmental Law Division of the Office of the Attorney General 
within three ( 3 )  days of filing with the board. An appeal must be filed with the 
Environmental Board of Review at the following address: 

Environmental Board of Review 
236 East Town Street, Room 300 

Columbus, Ohio 43266-0557 

- . . . .  , 

- .  .. . . .  
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4 1.3 1 
U.S. Department of Energy 
Page 2 
December 3, 1992 

You should note that a general condition of your permit states that issuance of 
the permit does not relieve you of the duty of complying with all applicable 
federal, state, and local laws, ordinances, and regulations. 

If you have any questions, please contact the Ohio EPA district office to which 
you submitted your application. 

Sincerely, 

. ’. . .I _- 

kobert E. Phelps, P.E., G a g e r  
Permit Administration Section 
Division of Water Pollution Control 

REP/mtk 
. . - . . - . . . . . ___ - 

Enclosure 

cc: Southwest District Office 
Hamilton County Health Department 
A.M. Kinney, Inc. 

-. -. 2 



Ohio Environmental Protedion Agency 

Permit to Install 

Application No. 05-5722 

Permit Fee $750.00 Applicant's Name: U.S. Department of Energy 

Address: P.O. Box 398704 

City: Cincinnati State: Ohio 45239 

Person to Contact: David Brettschneider, Mgr. Operable Unit 5 
Telephone: (513) 738-9180 

- .  ~ - .  
- .. 

Description of Proposed Source: FEMP-Advanced Wastewater Treatment Facility, 
Fernald, Hamilton County 

- . _- - - .  - 
Issuance Date: December 3, 1992 

Effective Date: December 3, 1992 

The above named entity is hereby granted a permit to install for the above 
described source pursuant to Chapter 3745-31 of the Ohio Administrative Code. 
Issuance of this permit does not constitute expressed or implied approval or 
agreement that, if constructed or modified in accordance with the plans included 
in the application, the above described source of environmental pollutants will 
operate in compliance with applicable state and federal laws and regulations, and 
does not constitute expressed or implied assurance that, if constructed or 
modified in accordance with those plans and specifications, the above described 
source of pollutants will be granted the necessary operating permits. This 
permit is granted subject to the following conditions attached hereto. 

Ohio Environmental Protection Agency 

Z ! J g + f  
Donald R. Schregardus 
Direct or 
P. 0. B o x  1049, 1800 WaterMark Drive 
Columbus, Ohio 43266-0149 
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U.S. Department of Energy 
Page 2 
December 3, 1992 

This permit shall expire if construction has not been initiated by the applicant 
within eighteen months of the effective date of this permit. By accepting this 
permit, the applicant acknowledges that this eighteen month period shall not be 
considered or construed as extending or having any effect whatsoever on any 
compliance schedule or deadline set forth in any administrative or court order 
issued to or binding upon the permit applicant, and the applicant shall abide by 
such compliance schedules or deadlines to avoid the initiation of additional 
legal action by the Ohio EPA. 

The director of the Ohio Environmental Protection Agency, or his authorized 
representatives, may enter upon the premises of the above named applicant during 
construction and operation at any reasonable time for the purpose of making 
inspections, conducting tests, examining records, or reports pertaining to the 
construction, modification, or installation of the above described source of 
environmental pollutants. 

Issuance of this permit does not relieve you of the duty of complying with all 
applicable federal, state, and local laws, ordinances, and regulations.-- -- 

This permit is conditioned upon payment of applicable fees as required by Section 
3745.11 of the Ohio Revised Code, and shall be invalid unless the permit fee 
specified above has been paid in full to the Ohio EPA within fifteen days of 
issuance of this permit to install. 

Any well, well point, pit, or other device installed for the purpose of lowering 
the ground water level to facilitate construction of this project shall be 
properly abandoned in accordance with the provisions of Section 3745-9-10 of the 
Ohio Administrative Code or in accordance with the provisions of this plan or as 
directed by the director or his representative. 

Any person installing any well, well point, pit or other device used for the 
purpose of removing ground water from an aquifer shall complete and file a Well 
Log and Drilling Report form with the Ohio Department of Natural Resources, 
Division of Water, within 30 days of the well completion in accordance with the 
Ohio Revised Code Section 1521.01 and 1521.05. In addition, any such facility 
that has a capacity to withdraw waters of the state in an amount greater than 
100,000 gallons per day from all sources shall be registered by the owner with 
the chief of the Division of Water, Ohio Department of Natural Resources, within 
three months after the facility is completed in accordance with Section 1521.16 
of the Ohio Revised Code. For copies of the necessarywell log, drilling report, 
or registration forms, please contact: 

Ohio Department of Natural Resources 
Fountain Square 

Columbus, Ohio 43224-1387 
(614) 265-6717 

4 r . . .  



U.S. Department of Energy 
Page 3 
December 3, 1992 

The proposed wastewater disposal system shall be constructed in strict accordance 
with the plans and application approved by the director of the Ohio Environmental 
Protection Agency. There shall be no deviation from these plans without the 
prior express, written approval of the agency. Any deviations from these plans 
or the above conditions may lead to such sanctions and penalties as provided for 
under Ohio law. Approval of this plan and issuance of this permit does not 
constitute an assurance by the Ohio Environmental Protection Agency that the 
proposed facilities will operate in compliance with all Ohio laws and 
regulations. Additional facilities shall be installed upon orders of the Ohio 
Environmental Protection Agency if the proposed sources are inadequate or cannot 
meet applicable standards. 

This permit to install applies & to the wastewater treatment works listed 
above. The installation of drinking water supplies, air contaminant sources, or 
solid waste disposal facilities will require the submittal of a separate 
application to the director. 

This permit applies-to a wastewater disposal system designed to serve an average 
daily hydraulic flow of no more than 1,584,000 gallons. 

t 

Fi,. 9; 

I. 
- . . z  

L I .  

No liquids, sludges, or toxic or hazardous substances other than those set forth 
in the approved permit shall be accepted for disposal without the prior written 
approval of the Ohio Environmental Protection Agency. 

The appropriate district off ice of the Ohio Environmental Protection Agency shall 
be notified in writing as to (a) the construction starting date; (b) the 
construction completion date; and (c) the date the wastewater disposal system was 
placed into operation. 

A report, which provides a technical appraisal of the operation of the new 
wastewater treatment system during normal operating conditions, shall be 
submitted to the appropriate district office of the Ohio Environmental Protection 
Agency within six months after the new wastewater 
operation. 

treatment system is placed into 
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Ohio Environmental Protection Agency 

Permit to Install 

Application No. 05-5722 

Applicant's Name: U.S. Department of Energy Permit Fee $750.00 

Address: P.O. B o x  398704 

City: Cincinnati State: Ohio 45239 

Person to Contact: David Brettschneider, Mgr. Operable Unit 5 
Telephone: (513) 738-9180 

Description of Proposed Source: FEMP-Advanced Wastewater Treatment Facility, 
Fernald, Hamilton County 

. -.- - . - .. . . - .. ._ .- . . . .. . . - ... . 

Issuance Date: December 3, 1992 

Effective Date: December 3, 1992 

The above named entity is hereby granted a permit to install for the above 
described source pursuant to Chapter 3745-31 of the Ohio Administrative Code. 
Issuance of this permit does not constitute expressed or implied approval or 
agreement that, if constructed or modified in accordance with the plans included 
in the application, the above described source of environmental pollutants will 
operate in compliance with applicable state and federal laws and regulations, and 
does not constitute expressed or implied assurance that, if constructed or 
modified in accordance with those plans and specifications, the above described 
source of pollutants will be granted the necessary operating permits. This 
permit is granted subject to the following conditions attached hereto. \ 

Ohio Environmental Protection Agency 

3&%2+7fA 
Donald R. Schregardus 
Director 
P. 0. B o x  1049, 1800 WaterMark Drive 
Columbus, Ohio 43266-0149 
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OHIO ENVIRONMENTAL PROTECTION AGENCY 
D iv is ion  o f  Water Po l l u t i on  Control 

Appl icat ion f o r  Permit t o  I n s t a l l  o r  Plan Ap&@I '116 1 7  7gg2 
hL I a -  

- X Treatment Works (Includes Septic Systems) 
X New Source (1) 

Modif icat ion (1) and (2) 

- Pretreatment Only 

- Sludge o r  Waste Management Plan Approval 

- Other (Sewers,-.Pump'Stations, Fly Ash ' 

o r .  Bottom Ash Disposal Site, etc.)' (2) 

1. a) Owner U .  S. Department o f  Eneruv 

i .  

. . _  .. 4 - 

b) Appl i can t  (per OAC 3745-1-04, See General Inst ruct ions) .  . .  

Responsible O f f i c i a l  R .  E .  T i l 7 e r  T i t l e  Manauer 
F i r m  U .  S .  Department o f  €neruv Telephone (513)738-9180' 
Mai l ing Address FEMP+ P. 0. Box 398704. Cincinnati.OH. 45239-8704 

Location ( L i s t  street/road address, township and county, o r  l a t i t u d e  and 
longi tude i s  possible. Otherwise provide lega l  descrip,tion.)The A M  
f a c i l i t y  i s  located a t  Bldu. 51 on the F€MP s i t e .  The F€MP i s  located 

a t  7400 Wil lev Rd. Fernald. OH 45030. 
d) Receiving Stream o r  Treatment Works t o  Receive Wastewaters Great Miami -  

e) Person t o  Contract (Person most f a m i l i a r  w i th  the technical  aspects o f  
the project . )  '- ? . 
Name David Brettschneider P:E. 

f) Operator o f  f a c i l i t y  Westinuhouse EnwironmentaI Manauement Co. o f  Ohio 

c) Name o f  Project/Faci 1 i t y  F€MP-- Advanced-Wast-water Treatment- Faci 1 i.fY--L-----T--' 

I 
, R i ver I GMR 1 . 4 - _  

' .  

T i t l d a n a u e r .  Operable Unit5 

2 .  a) Reason f o r  pro ject :  Provide advanced wastewater treatment f o r  removintr 
. . it- 

uranium from existinu wastestreams Pr ior  to discharue to the GMR. 
b) I s  t h i s  f a c i l i t y  regulated under an e f f e c t i v e  NPDES permit? 

Y N  Permit # 
1 r"'lF"'l ------------------ 

L,,-JL---J L --_--------------- J 
I X I I I llIOOOOO4-CD it I 

Ohio EPA Findings and Orders o r  Consent Order* Y N X Date 
*If the answer i s  yes, f i l l  i n  the  e f f e c t i v e  date o f  the  Finding and 
Orders. . - .  

(1) ' I f the treatment works or rmod i f i ca t ion  o f  treatment works involves the 
construct ion o f  any type o f  lagoon (non-concrete lrined) o ther  than a f low 
equal izat ion lagoon, the hydrogeologic s i t e  inves t iga t ion  repor t ,  
meeting the requirements given i n  Detai led Information, 'Item 13. m, page 
5, must be submitted w i th  t h i s  appl icat ion.  

' 

c )  I s  t h i s  appl icat ion f i l e d  i n  compliance w i t h  

. .  
, I  

(2) For modif icat ions, additions, o r  replacement o f  e x i s t i n g  works. 

Form 4309 (Revised 8/91) 

Fernald Emirormental Management Project C F W )  k An NPDES Permit modification w i l l  be required to incorporate the discharge irom the AM. 
. 

1 
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3. a). Designed by: A .  M .  Kinnev. I n c .  - Consu7tinu Enuineers 
b) Address: 2900 Vernon Place. C.incinnati .  OH 45219 

d) Address: P .  0. Box 398705. Cincinnat i  OH 45239-8705 
~ c) Inspection Responsibility: WZNCO 

4. Project Costs: $ 43.000.000 (Jestimated. bid invoiced) 

5. Estimated schedule 
. .- [Check one) 

a) Construct.ion: begin October 14. 1992 complete February 23. 1994 . 
b) Operation: start March 1994 compl i ance NA 

b) This existing. system has been modified 'for additional N / A  MGD 

c) This. existing system has been modified to comply with. eff1uent:'Iimits in 
. :  - . ,+,:,;.; ,::,.: 

6. a) This new:system has been designed for 1':58 MGWaverage flow. -I 

- .  r _  
.# ---I 

, _. , . .  r .. . average flow. ..... . : * * , , I  . . . -  
~ 

.' 

. - .  .- .* - Item 7. 
, . -- -_ - -- - .  -- -.. - . - ' _____I_-Ic_.-- - .-. _.. - .. 

7. Design performance criteria <use attachment if necessary) . 
. - > . a  

9 .  
. .  . r  

1 :  . .  -_.  ._ - . .  - - -  
Parameter Units 30 Day Average . 7 '  Day. Average.! - Maximum.' 

0.020- .' 0.020 
. . .  ...... . . .... .. . .: .. -. . 

0.020 
* -_ . ._ 

- Uranium - mcr/l - _- - .  - _. - -. _ _  __ -~ -. 

. . .  .... 
__ - - __ - -. ____ ._______I 

modify rep1 ace 
. .  . .  8. Facility type: . X ;  'new 

- .  . I  . 

- .- 

a)-Pretreatment (*) -. ' . 
c)-Livestock Management Plan . :. - _ .  . 

b)XIndustrial Direct D.ischarger(*) -.__ .. . . . .  

-... 
s . .  -. 3 :  - ~~ ~ 

- .~ ~~~ ~ ~ -~ - 
. .~ ~- .- ~~ ~.~~ ~= . C~ .-i _ _  j~ ~~ ~ 

~ -~ ~ ~~~ ~ ~ 

. ~ -d)- ~ --Pub1 ic- - - - -1 -2 +~L-:_L __t .-I ~~ . :~  -~ 1 ~~ 

- --. .. - _  
,- : . .  3 

. _ .  - Treatment Works (*)- 
- Sanitary Sewers 

_.. 

Pump Station . .  
Land. Appl i cati on of S1 udge (P1 an Approval Only) 

- - 
I' e)-Semi-public,. Private or Commercial(*)' 

(*) Part 9d. must be completed 

a)LDetail Plans (4 sets: consult. with the. appropriate District Office) 
LConstruction Drawings - . . . .  
- Specifications 
_Itsite Plan 
- X Vicinity Map 

9. Plan Submitted should include (to be attached to the application) . ^  

_ -  - - .. . -  - 

_ _  - .  
. -  . . .  

- . -. - . . .  . ,  . -  
I. 1 - :: 

Schematic diagrams 

Pump Station Data Sheet (sanitary sewers only) 

b)-Data Sheets (as appropriate) - -  . 
. .  - Sanitary Sewer Data Sheet (sanitary. sewers only) 1 -  

, '> .% *. . - 
' . *  - Appendix G (long or short as appropriate) 

c)XSpeci a1 submittal s. (as appropriate) . ' ' 

I . -3 

- .. .' Wastewater Treatment Works-General Information (€PA form 8003) 

- Approval letter from municipal i ty (pretreatment only) - X NPDES Application (direct discharges) (HODIFICATION +)' ' -  xi 
PUCO certification (Facilities Subject to Regulation by the Public 

- .  ... ..$) Utilities Commission) . i . ..: 

. .  .- . .!:*$>' 

i 
, -..c ..-. .--"I ~ 

A .  

. .  

- 
An NPOES permit modification w i l l  be required for this.new discharge. 
submitted at a later date. 

The'modification w i l l  be- . .  . , 
L . . . ' i ,  .. . .  . - .  . - t 

. . _ . .  * I _  . 
. , -  .. , 

2 



. _ _  . 
I 

- Soi 1 Analysis 
- Groundwater Geologic Eva1 uat ion - Livestock Waste Management P1 an 
- C e r t i f i c a t e  o f  Supervision f o r  i n s t a l l a t i o n ,  and operation o f  

- X Engineering Report 
- X Other: CODY of test plan results from pilot studv. 

Package Sewage Treatment Plant 

d) Operation and Maintenance Costs 

Please provide the best possible estimate o f  the annual operation and a 

maintenance cost  o f  the new o r  modif ied f a c i l i t y .  For modif ied 
f a c i l i t i e s  the operation and maintenance costs f o r  the  e n t i r e  f a c i l i t y ,  
not  f o r  j u s t  the modif ied por t ions are required. For p u b l i c l y  owned 
wastewater treatment f a c i l i t i e s  include the  operation and maintenance 
costs o f  the sewer system. Provide as much d e t a i l  as possible. Assume 
tha t  the fac i l i t y /sys tem i s  operating a t  design f low/loading. 

Based on previous correspondence. this information i s  not reauired. It 
can be made available u m n  reauest - _ -  - ___ - __ - __ __ - _ _  ___ - 

~ 

10. Under OAC 3745-31-04, these signatures sha l l  . cons t i t u te  personal 
a f f i rmat ion  t h a t  a l l  statements o r  assert ions o f  f a c t  made i n  the 
appl icat ion and attachments thereto are t r u e  and complete, comply f u l l y  
w i th  appl icable s tate requirements, and sha l l  subject the  s ignatory t o  
1 i a b i l  i t y  under appl icable s ta te  laws forb idd ing f a l s e  o r  misleading 
statements. 

* Photostat ic copies 
are not  appl icable. 

p. u3. &- g- 18- 9 %  
Authorized Signature ( o f  f a c i l i t y ) *  ** Date -..I 

** Signature o f  owner 
o r  responsible o f f i c i a l  
o f  applying company 
requi  red. 
(See OAC 3745-31-04). 

For Wastewater 
Treatment P1 ants 

. .  . Address 

Signature o f  Engineer preparing plans .* Date 

Company 

Address 

3 
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11. PTI Application Fees + Plan Approval Fees payable to "Treasurer, State 
o f  
application) . 
a. Appl ication Fee $ 15.00 
b. Plan Review Fee (+) $ 5000.00 (0.002 x Project costs) + $100 

(Not to Exceed $5,000.00) 
c. Total* (a+b) $ 5015.00 (Not to Exceed $5,015.00) 

* Fee for Sludge Management Plan not to exceed $115.00 
* Fee for Waste Management Plan (check with District Office) 

Ohio" through the appropriate District Office (To accompany each 

12. A permit to install issuance fee will be invoiced upon final issuance of 
the permit in accordance with the following schedule and.due within 15 

. : * i ;  , . days of effective date. -- 
, ~. 

. .  . 1 . -., Pesian Flow Dischake (gallons per day) Fee r .  

. .  .I . Less ..than 1,000 . , .. $- 50 . .-. 
1;OOl-. to. 5,000 ' .  . $100 
5;OOl to 50,000 $200 - 
50,001 to 100,000 . . . 

. .  

. .  

$300 
$525 

. 
100,001 to 300,000 .-. 

. -Over- 300 .-OOO- .- . . . . _ _  - -?. - . - . :$.7.50 _ _  - . . 
_. . .'-. . . . . . . .  . - -. .. - . . .. 

PTI Issuance Fees payable to "Treasurer, State.of Ohio," through the 
OEPA Central Office at the following address. 

~ 

- - - -  ~- -- - * - 5- - I Ohio-Environmental Protection Agency 
- -  Division'-of Finance/Permit Bookkeeping- - ~ - ~ - - -  

1800 Watermark Drive 
P.O. Box 1049 
Columbus, Ohio 43266-0149 - 

13. The following detailed information must be submitted on a separate piece 
of paper and -attached to this application. 
appl i cab1 e i nformat i on. 

a) Describe the product or service to'be provided by the applicant along 
with a description of the proposed source/facility (i .e., the number of 
homes to be serviced, the number of employees, an existing electroplater 

r? 
b) List the-name and quantity of all materials and chemicals (solid, f 

Indicate the "N/A"for non- 
- - .- - - _- - 

subject to 40 CFR 413 Sub Part and produces ) *  

- liquid,- or-gaseous)..that will be used or produced by the source/facility 

c) State the reason for the application. 
modification to an existing source/facility, reconstruction of an 
existing source/facil ity, startup o f  a source/facil ity that has been 
permanently shut down for (state number of years), or as built plans for 
a facility already constructed. 

d) Has a previous Ohio EPA PTI or plan review application or plan 

4 

Is this a new installation, 
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13. (Continued) 

submission been filed for this source/facility? If so, state the date 
and type of the application previously submitted. 

e) Will the proposed source/facility comply with all existing rules, 
laws, and regulations of Ohio EPA and U.S. EPA? 

f) State the anticipated quality (concentration and loads) of all types 
of pollutants to be discharged by the facility. 

g) State in detail the method for disposal for any-wastewater or sludge 
listed in the question above. A complete description o f  any control 
system to be employed should be included. 

h) If wastewater is to be discharged to a surface water, state the 
anticipated concentration (mg/l) and loading (lbs/day) of pollutants in 
the discharge, and the effect this discharge will have on the 
surfacewater under critical conditions. List any NPDES permits or 
indicate if an application has been filed. 

i) If wastewater is to be discharged by injection into the groundwater, 
you must apply for a (UIC) underground injection control permit pursuant 
to OAC 3745-34. List any UIC permits or indicate if an application has 
been filed. 

j) If wastewater is to be discharged to a sewerage system, what will be 
the effect on the sewerage system and wastewater treatment system. 

- -  

- - -- - - _- - -  - -  

r 

k) Describe any monitoring equipment to be installed at the facility. 

1 ) Will the proposed source conform with area-wide waste management 
plans for wastewater treatment? 

m) Hydrogeologic site investigation report required for construction or 
modification of any type of a lagoon other than a concrete lined lagoon. 
or a flow equalization lagoon which shall contain as a minimum: 

_.  

1) Well logs and material characteristics. 
2) Define the uppermost aquifer. 
3) Definition o f  geology/hydrogeology, and major aquifer(s) for water 
supply in the area of the proposed facility. 
4) Definition of depth to bedrock. 
5) Definition of saturated zone ("High Seasonal Water Table", perched 
zones etc. ) , i ncl udes interconnections and re1 ati onshi ps between zones 
and with surface dischargers (streams, springs and seeps, etc.) 
6) Data characterizing soil materials to be utilized in construction. 
(If applicable.) 
7) Note all sources of drinking water, including wells and springs, 
within 1,000 feet of the limits of waste placement. 

- 

For more details contact the district representative. 

5 



13 a) Describe the product or service to be provided by the applicant along- 
with a description of the proposed source/facillty (i.e., the number of 
homes to be serviced, the number of employees, an existing electroplater 

The Fernald Environmental Management Project (FEMP) is a government- 
owned facility. 
Company of Ohio (WEMCO) manages the FEMP under prime contract for the 
United States Department of Energy (DOE). 

subject to 40 CFR 413 Sub Part and produces 1- 

Currently, Westinghouse Environmental Management 

The FEMP i s  located near the unincorporated town of Fernald, Ohio, 
approximately. 32 km northwest of Cincinnatf , Ohio (Figure 1). 
production operations cover approximately- 136 acres (Figure 2) in the 
center o f  a 1,050 acre site. 

At the FEMP, various chemical and metallurgical processes were utilized 
in the past to reduce uranium oxides, uranium fluorides, and recycle 
materials to uranium ingots and billets. 
fabricated to customers requirements ._ Some of this metal was extruded - 
into tubular form on press facilities located a t  the RMI Company, 
Ashtabula, Ohio and were returned to the FEMP for fabrication into fuel 
cores and target elements. These were used in nuclear reactors at other 
DOE sites. The FEMP has now ceased production and is now devoted to 
cl eanup and envi ronmental remedi at i on. 

The Advanced Wastewater Treatment (AWWT) facility is comprised o f  two 
treatment streams; a 400 gpm process wastewater stream and a 700 gpm 
stormwater/groundwater stream. 

FEMP 

Several rural communities and commercial 
operators lie within a 1-5 km radius of the plant. _I  

The uranium metal was 

~ 

~ 

~ 
~ 

- -- - __ -~ ~~ 
~-~ -~ - - ~  

The 400 gpm process wastewater stream consists of effluents from 
existing FEMP treatment facilities requiring uranium removal and 
wastewater from future remediation projects. 
facilities are routed'to the AWWT for the primary purpose of removing 
uranium (and other radionuclides that may be removed by the process). 

The 700 gpm waste stream is comprised o f  both stormwater and 
groundwater. 
existing Stormwater Retention Basin (SWRB) and re-routed to the AWWT. 
This includes stormwater normally discharged to Manhole 175 via the 
Storm Sewer Lift Station (SSLS) which will be discontinued, and 
previously uncollected process area stormwater which is proposed to be 
collected under CERCLA Removal Action #16. 
stormwater levels in the SWRB are low, groundwater from from CERCLA 
Removal Action No. 3 "South Groundwater Contamination Plume Removal . 
Action - Part 2" will be diverted into the AWWT. 

Effluent from these 

All process area stormwater will be collected in the 

During periods when 

The treatment scheme, while separated into two different trains, i s  the 
same for both the process area wastestreams and the 
stormwater/groundwater waste stream. The initial treatment step is 
coagulation/gravity separation in the clarifiers. 
a series of multitube filters and carbon filters followed by ion 

The treatment is then 

6 
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213 DETAIL 

See Following Page For Building Identificatioi 
I 

I 
I ,  

. '  Figure 2 
. *  
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Control House 
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Hot Raffinate Building 
Digestion Fume Recovery 
Refrigeration Building 
Refinery Sump 
Green Salt Plant 
Plant 4 Warehouse 
Plant 4 Maintenance Building 
Metals Production Plant 
Metals Fabricating Plant 
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Recovery Planl . - . 
Maintenance Building 
Special Products Plant 
Boiler Plant 
Boiler House Mainlenance Building 
Service Building 
Maintenance Building (Main) 
Cylinder Storage Building 
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Pilot Plant Wet Side 
Pilot Plant Maintenance Building 
Sump Pump House 
Administration Building 
La boratories 
Main €lectrical Subsfation 
Surge Lagoon 
General Sump 
Coal Pile Runoff Basin 
Biodenitrification Towers 
Storm Water Relention Basin 
Pit 5 Sluice Gate 
Clearwell Pump House 
Metal Tank Farm 
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Railroad Scale House 
Railroad Engine Building 
Chlorination House 
MH #I75 
Sewage Lit1 Station Building 
U.V. Oisinlection Building 
Oigester Control House 
Pump House - H.P. Fire Protection 
Fire Protection Storage l a n k  
Security Building 
Human Resources Building 
Chemical Warehouse 
Drum Storage Warehouse 
Engine House - Garage 
Magnesium Storage 
K-65 Storage Tank - North 
K-65 Slorage Tank - South 
Metal Oxide Slorage Tank - North 
Metal Oxide Slorage Tank - South 

Outside of Perimefer Security Fence 
NOTE: Any Unidentified Area is Referred to as 00 General 

- 
A-3 , Pilot Plant Annex 
0-4 Propane Storage 
8-3 Incinerator Building 
8-3 Warehouse - 
0:3-- -Incinerator-Buldino- Sorinkler Riser- House---- __ --- 
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Trailer Complex -- 6-Plex - East 
Trailer Complex - 3-Plex 

.Trailer Complex - 7-Plex - South 
Trailer Complex - 7-Plex - North 
Trailer Complex - 10-Plex 

v r o l  'Building 
In-Vivo Building 
UFI to UF4 Reduction Facility I 
WarehouseMlealher Sheller 
Stag Recycling Plant 
Slag Recycling PiVElevator 
CP Slorage Warehouse 
Ouonset Number 1 
Ouonset Number 2 
Quonse! Number 3 
KC-2 Warehouse 
Plant 9 Warehouse 
Plant 5 Warehouse 
Orum Reconditioning Building 
Plant 1 Storage 8uilding 
Pilot Plant Warehouse 
Decontamination Building 
General In-Process Storage Warehouse 
Drum Storage Building 
Fire Brigade Tfaining Center Building 
Finished Products Warehouse 
New 010 Facility (On Hold) 
Plant 6 Warehouse 
Plant 8 Warehouse 
Plant 9 Warehouse 
Receiving d Incoming Materials Inspection Area 

Building 45 . .  
Heavy Equipment Garage . .  
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.-. _-. . exchange (IX) units. 
in the Engineering Report included as Appendix A to this application. 

The treatment- processes are more fully- descri bed: :-'- 
_- .. r /  

.2 * 13 b) List the name and-quantity of all materials and chemicals (solid, 
liquid, or gaseous) that will be used or produced by the 
source/faci 1 i ty. 

Materials used by the AWWT include: 

.. -. > 
A .  

%E . .  . .  

1) "TRU/Clear": 
coagulation/separation step. 
coagulant (proprietary) and is delivered in powder form. 

"TRU/Clear" is 'the planned coagulant to be used in thei 
"TRU/Clear" is a potassium ferrate based.' 

- 
-.-E 

- C. 
Estimated use: 400 gpm stream = 576 lb. "TRU/Clear"/day . . *'.> 

I - 700 . _ .  gpm stream =.lo08 lb. "TRU/Clear"/day. :- c! 
. . .  * .c 5 7 1  2 : c-5 

A 1 iquid alum (28% by weight Al,(SO,),) supply system is being- provided <: 

as an alternate coagulant to "TRU/Clear" and may be used in either-one-2 
or both treatment streams. When required, alum is metered at a rate v - 1 ,  

between 0.05 - 0.4 gallons of liquid alum/1000 gallons-of - wastewater.. :. 
.. - 

_ _  - -  -2-)-- Caustic--(NaOH)-:-nTru/Clear" is- required-to be.mixed-with-water,withza :6 
ds 

;s,? 

r' 

a-- 

pH of 11.5. Therefore, a caustic supply system is necessaryato prepare 
the water to a pH of 11.5 A 25-ton delivery of a 50% NaOH solution is-- 
received at the FEMP and diluted to 12,500 gallon; 20% NaOH solution 
used to raise the pH. In addition NaOH is used in the eluate treatment 

Estimated use (pH adjustment) : 

e 

-? 0 
~ 

~ 

~ __ - -.- = ~ 

~- ~ _ _  - - - --- - -  - ~- -~ ~ ~ system -__ 

. .  ....A 400 gpm stream = 1393 lbs. NaOH/day 
700 gpm stream =.2439 lbs. NaOH/day 

400 gpm. stream = 383 1 bs. NaOH/day 
,700 gpm stream = 575 lbs. NaOH/day 

. .  

. .  ._. ". 
~ -. 
'* . 

Estimated use '(eluate treatment) : 
s 

- 75 .- - _ _  - 
' 2  

..[ + . -  - .  
I . .  

% . .  . *  
3) Sulfuric acid: H,SO, (93%) is used as the eluant for regeneratingi--: 
the ion exchange resin and for pH adjustment to bring the wastewater 3 

down to, a pH of approximately 8.0 prior to treatment in the ion exchange. . I  

sys tem . 4 
5 .  .. ., *. I . I _  

. .  
r .  ., . ... . !' -G 

- ; .  
. . .  

. .-. 
. ' ,  >,.. I. - 4  

7 .  ...+ - . - .< s. . . .  . .  
Estimated use- (pH .adjustment): '' - .  

.. " . . , q. . .. . . ?. ',. , . , .  . . .  

I_ 3 . -  
_: - '. 400 gpm.-stream = 1708 lbs. H,SO,/day " *  

. .  

.- 700 gpm stream = 2988 lbs. H,SO,/day ,-.' ' - 4  
. ?  - 2.. a .  

. .  - _  - f - 4  . . *  
' 2  

Estimated use (IX resin regeneration) : 
' 400 gpm stream = 470 lbs. H,SO,/day 

700 gpm stream = 704 lbs. H,SO,/day 



4) Activated Carbon: Activated carbon i s  used i n  the carbon f i l t e r s  
immediately proceeding the ion exchange un i t s  t o  protect  the ion 
exchange res in  from potent ia l  organic consti tuents i n  the wastewater. 

5)  Ion Exchange Resin: "DOWEX 21K" i s  an ion .spec i f i c  res in  used i n  the 
ion exchange system f o r  removing uranium. 

Mate r i  a1 s Droduced bv the AWWT fac i  1 i t v  include: 

1) Sodium su l fa te  (Na,SO,): Barren sodium su l fa te  i s  produced according 
t o  the fo l lowing react ion between s u l f u r i c  acid and sodium hydroxide i n  
the pH adjustment step and the eluate treatment step: 

I . .  

H2S0, + 2NaOH ---------- > Na2S0, t 2H20 
5 * *I . - , a  - 1 -  

Approximately 8,502 l'bs. o f  Na,SO, are 'produced and discharged t o  the 
Great M i a m i  River on a da i l y  basis. 

2) Waste s lur r ies:  

* -  C1 a r i  f i er  underflow 
*. Mult i tube f i l t e r  backwash * Thickener underflow f r o m  eluate treatment 

These s lu r r i es  are col lected i n  a s lu r r y  surge tank and pumped t o  Plant 
8 f o r  processing. Approximately 25,500 (17.7 gpm) gal lons o f  s lur r ies,  
containing an average o f  about 5.8 lbs. o f  uranium, w i l l  be pumped t o  
Plant 8. on a d a i l y  basis. 

3) Treated wastewater: Approximately 1,082 gpm o f  t reated wastewater 
w i l l  be discharged t o  the Great M i a m i  River on a d a i l y  basis. 
e f f luen t  w i l l  consist o f  approximately 0.20 lbs.  o f  uranium/day @ 15 

These s lu r r ies  are the r e s u l t  o f :  
- - _ _  - 

The 

ug/l  

13 c) State the reason f o r  the application. Is t h i s  a new- insta l la t ion,  
modif icat ion t o  an ex is t ing  source/faci l  i ty, reconstruct ion o f  an 
ex is t ing  source/faci 1 i ty, startup o f  a source/faci 1 i ty t h a t  has been 
permanently shut down f o r  (state number o f  years), o r  as b u i l t  plans for 
a fac i  1 i ty-  a1 ready constructed. 

This i s  a new wastewater treatment f a c i l i t y  required pursuant t o  DOE 
Order 5400.5 f o r  the protection o f  the publ ic  and the environment. 

submission been f i l e d  f o r  t h i s  source/ fac i l i ty? I f  so, s ta te  the  date 

A previous PTI appl icat ion f o r  the AWWT has not bien f i l e d .  

21 

* I  

.. 
1 ,  ' - 4  t , - c  r -  > #  A .  

1 .  * 

13 d) Has a previous Ohio EPA PTI or  plan review appl i c a t i o n  o r  plan 

and type o f  the  appl icat ion previously submitted. . I  . 
., 

. I  

, _..._ 
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_ _  

i . _ .  

13 e) Will the proposed source/facility comply with all existing rules, 
laws,and regulations o f  Ohio EPA and U.S. EPA? 

The AWWT facility will comply with all existing rules and regulations. 
The AWWT facility is a polishing facility for process waste streams and 
will provide additional treatment for stormwater which currently 
receives only primary settling. The AWWT will also provide treatment 
for a portion of the groundwater from CERCLA Removal Action #3 which; 
per agreement with U.S. €PA and Ohio EPA, is to be discharged untreated. 

13 f) State the anticipated quality (concentration and loads) of all types o f  
pollutants to be discharged by the facility. 

As stated, the AWWT receives two types of wastestreams: 1) previously 
treated process wastewater and 2) stormwater/groundwater. 
contaminant of concern for both streams is uranium. When both of these 
streams eventually combine after their respective treatment the combined 
effluent discharged to the Great Miami River will contain approximately 
15 ug/l. 
0.20 lbs. uranium/day. The effluent will also contain-approximately 650 
mg/l Na,SO, as a result of the reaction between NaOH and H,SO, in the 
eluant treatment step. Waste slurries discharged fromthe -AWWT amount - 
to approximately 17.7 gpm. These waste slurries are processed through 
the Plant 8 filter system. Filtrate is eventually discharged back 
through the AWWT treatment system while filter cake will be drummed and 
handled as a low level radioactive waste. Approximately 5.8 lbs/day of 

While there is the potential for additional removal of other pollutants, 
such as metals in the clarification step and any potential VOC’s at the 
carbon filters, no attempt has been made to quantify these removals as 
the design basis is specifically for uranium. The effluent quality from 
the AWWT for contaminants other than uranium is assumed to be at least 
equal to, and potentially better than, the existing combined discharge. 

The 

Based on 1,082 gpm discharge, this equates to approximately 

uranium will-be-discharged-to Plant 8 in-these waste slurries. 
~- 

-- c 13 g) State in detail the method for disposal for any wastewater or sludge 
listed in the question above. A complete description o f  any control 
system to be employed should be included. 

Wastewater will be discharged in accordance with the FEMP NPDES permit; 
11000004*CD (Appl i cat i on No. OH0009580) . 
processed through the existing Plant 8 filter system. Filtrate will be 
discharged to the General Sump and will repeat the treatment cycle. 
Filter cake will be drummed and handled as a low level radioactive 
waste. . .  

The heart of the controls and instrumentation for the AWWT facility will 
be a distributed control system (DCS) located in the control room in 
Building 51. 
closing of valves will be handled by the DCS through automatic control 
or manual operator control vi a keyboard-avai 1 ab1 e software switches. 

A1 1 generated sl urri es wi 11 be 

The starting and stopping of motors and opening and 

12 
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13 h) If wastewater is to be discharged to a surface water, state the 
anti ci pated concentration (mg/l ) and 1 oadi ng (1 bs/day) of pol 1 utants in 
the discharge, and the effect this discharge will have on the surface 
water under critical conditions. List any NPDES permits or indicate if 
an application has been filed. 

As stated, the AWWT is a polishing system for process related wastewater 
and provides treatment for uranium for previously untreated stormwater 
and groundwater. Therefore, the AWWT will mitigate the effect of a 
discharge under critical conditions relative to the existing procedure 
of allowing individually treated wastestreams to combine and discharge 
without additional uranium removal. Approximately-15 ug/l (0.2 lbs./day) - ' 

. "  of uranium will be in the AWWT-effluent. s : ,- 

Existing wastewater discharges are covered under the FEMP NPDES permit 
- . 'Et,- 

..2 r . . ' 1 ,  

* "  

11000004*CD. An NPDES permit modification to the current FEMP permit is- 
necessary -to incorporate the necessary monitoring. 
will be submitted at a later date. 

- *  

This modification 

13 i ) If wastewater- is to be- discharged -by- injection - into- the- groundwater,-you 
must apply for a (UIC) underground injection control permit pursuant to 
OAC 3745-34. List any UIC permits or indicate if an application has been 
filed. 

Wastewater will not be discharged to the groundwater. 

effect on the sewerage system and wastewater treatment system. 

Wastewater will not be discharged to a sewerage system; rather, it will 
be discharged directly to the Great Miami River. 

13 j) If wastewater is to be discharged to a sewerage system, what will be the 

13 k) Describe any monitoring equipment to be installed at the facility. 
- __--_ 

The monitoring equipment consists of flow measurement devices, tank 
level measurement devices, pressure measurement devices, temperature 
measuring devices, 1 iquid analysis devices, gas analysis devices, and 
weighing systems. Treated wastewater will be discharged to a 24-inch 
diameter force main being installed under CERCLA Removal Action #3. 
Effluent sampling capability will be provided. 

for wastewater treatment? 

Yes. The AWWT facility will be compatible with the "Comprehensive Water 
Quality Report for the Lower Mainstream of the Great Miami River (River 
Mile 92.5 - 0.9) Montgomery, Warren, Butler and Hamilton Counties, Ohio" 
(Rev. 1984). 

13 1) Will the proposed source conform with area-wide waste management plans 

13 m) Hydrogeologic site investigation report required for construction or 
modification of any type of a lagoon other than a concrete lined lagoon 
or a flow equalization lagoon which shall contain as a minimum: 

1 3  
P f  



L I '  

2) Define the uppermost aquifer. 
3) 

4) 
5) 

Definition of geology/hydrogeology, and major aquifer(s) for water 
supply in the area of the proposed facility. 
Definition of depth to bedrock. 
Definition of saturated zone ('High Seasonal Water Table', perched 
zones etc.), includes interconnections and relationships between 
zones and with surface dischargers (streams, springs and seeps, 
etc. ) 
Data characterizing soil materials to be utilized in construction. 
(If applicable.) 
Note all sources of drinking water, including wells and springs, 
within 1,000 feet of the limits of waste placement. 

6) 

7) 

This project does not  involve a lagoon o f  any type. 

14 
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. .  43 alz 
A Permit to Install application and detail plans for this project were 

2 ?-.,,- 

received by the Southwest District Office of Ohio EPA on August 17, 1992. 

The plans were prepared by A. M. Kinney, Inc. The plans are for a new 

treatment system dubbed the Advanced Wastewater Treatment (AWWT) Facility and 

is being proposed for the further treatment of wastewaters generated by 

. - . ..- ___ __ - . .- .___ __ . _ _  __.____ ____.- . 

. *.' 

Fernald Environmental Management Project (FEMP). Waters to be treated by the 

AWWT include the following sources: 

Fa.&- * .  

* Stormwater collected in the Stormwater Retention Basins (SWPBs) 
* Groundwater from the South Plume 
* Effluent from 
* Effluent . from 
* Filtrates and 

The AWWT facility is to 

* pH adjustment 
* Coagulation 
* ,--Clarification 
* Filtration 
* Adsorption 
* Ion exchange 

the sewage treatment plant (STP) 
the Biodenitrification Treatment System 
other wastewaters from the General Sump 

consist of the following treatment steps: 

. .  

. ._.. 
.. . . 

The treatment system will be separated into two parts: Phase I - 
will treat up to 700 gpm of stormwater and/or groundwater; and Phase 11 

which will treat up to 400 gpm of Biodenitrification Treatment System 

effluent, general sump wastewaters and sewage treatment plant effluent. 

of these waste streams will be pumped to the AWWT system. 
r. ' 

. .  
All 

2 1 :- 

. . _. 
, . . i  . .i - .;. .. . . _  

, . . I  , ' 



PAGE 2 - REPORT ON DETAIL PLANS FOR UNITED STATES DEPARTMENT OF ENERGY 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT ADVANCED WASTEWATER 
TREATMENT FACILITY, HAMILTON COUNTY 

The intent of the AWWT Facility is to remove radionuclides from FEMP's 

discharges to the Great Miami River and it is expected that there will be 

concomitant removals of other residual pollutants from the tributary sources. 

Effluent from the AWWT is directed to FEMP's main discharge line at manhole . 

176B. 

i . .  -- 

Solids generated from the AWWT Facility ultimately accumulate in the 

general-sump area-in Building-8.- Solids will-be-drummed--for storage and-- 

disposal in the same manner as are other solids currently generated by 

operations in Plant 8. 
A 

- I  
~ .. . 

-~~ ~- - 
~ A report-titled, "WaStewaterPTreatment Improvements - Plantwide (WTIP) ; ~- - ._ 

c 
I , ?  

Process Description' prepared by A. M. Kinney, Inc., was submitted with the 

PTI application. We find the report to be very concise and clear in 

explaining the proposed AWWT Facility and accompanied apertures and have 

attached it as part of this report. 

'We find the plans to be acceptable and recommend them for approval. 

/- L i X b  
Matt Walbridge Richard Shoemaker, P.E. - 

Permits Group Leader . 
Division of Water Pollution Control 

I Permits Group 
Division of Water Pollution Control 

klj 

22 
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A. M. K I N N E . Y ,  INC.  
CONSULTINO ENOINEERS'~~ 

W. 0.02902-35 
CINCINNATI.  OHIO. 

May 29, 1992 

WASTEWATER TREATMENT IMPROVEMENTS - PLANTWIDE 
PROCESS DESCRIPTION 

The specifications and drawings included in Spec. 02!JO2-3501 and Spec. 02902-3502 include- 
two subproject tasks as follows: 

Task 2 - M e s s  A m  Storm Water Runoff Control h u m  vements include work at the S 
Water Retention Basin (SWRB) to provide instrumentation in Building 51 control room- 
for indication and control of storm water levels in the thee SWRB chambers. Task.2- 
includes work in the process area for the piping of spills to the General Sump from; 
Manhole 34 or the SWRB, without interrupting discharge from the General Sump to the 

Task3- Advance Wastewater Treatment (AWWT) Faciliw includes equipment to remove 
radionuclides, primarily uranium, h m  wastewater, storm water, and groundwater. 
discharged to the Great Miami River. The matmeat steps are TRU/Clear coagulation, 
gravity separation (clarifkrs), filtration (multitube backwashing filters), carbon filters,.. 
and ion exchange 0, with resin regeneration and eluate treatment. Two parallel, 
treatment trains are included: Phase 1 treating 700 GPM storm warn or groundwater, 
and phase II treating 400 GPM wastewater from the Biodenitrification Effluent 
Tmument System (BDN-ETS), General Sump, and Sewage TIleatment Plant (STP). 

The following description of the two tasks refer to the Piping and Instrumentation Dia~paxx~s 
( P M D s )  and Process Flow Diagram (PFD) Sheet No. P-18. 

- _ _  _ _  ---_i- 

12-inch mewater f- main. - __ - - - - - __ -__ ____ _- __ - - - __ - _- 

The AWWT facility is to be located at Building 51. - _  

TASK 2 - PROCESS AREA STORM WATER RUN OFF CENTRAL IMPROVEMENTS 

The Task 2 work shown on P&ID Sheet No. P-12 includes the following: 

Level indicators for the three SWRB chambers, with readout in the Building 51 control 

Motors on the two Hydrogate b e t  4alf g&s to the east and west SWRB chambers, 
with controls in the Building 51 control room, and power from the SWRB Valve House 
(provided by the South Plume subproject). 

Motors on the three Watcnnan sluice gates to the wet well of the SWRB transfer pump 

muse. 

r: room. 

station, with controls in the Building 51 control room and power b m  the SWRB Valve- . ,- < 

Controls in the Building 51 control room, for the two new SWRB transfer pumps 
provided by the South Plume subproject. 

. .  

P "  P,? ... 
L I  
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A. M. K I N N E Y .  I N C .  
CONSULTINO ENQINBERS- 

CINCINNATI. onto - 
W. 0. 02902-35 
May 29, 1992 

The Task 2 work shown on P&ID Sheet No. P-13 includes the following: 

New &inch FRP electric heat traced, insulated, aluminum jacketed piping from 
discharge of Storm Sewer Lift Station (SSLS) pumps to three tanks in the General 
sump- 

* Connection from existing 6 inch SWRB force main to the new 6 inch line to the- 
General Sump. 

This wil l  provide for recovcry of spills from Manhole 34 or SWRB without interrupting- 
~ . . - discharge from the G e n d  Sump to the 12:inch wastewater force main. 

8 ,-. k 

TASK 3 - AWWT FACIIXIY 
_ I  

The AWWT process is shown diagrammatically on PFD Sheet No. P-18. Parts of the facility 
will be desuibed in following sequence, with rekrcnce to the listedP&IDs: 

f 

- Storm - _ _  Water/Groundwater - - Influent - __ - _._ - (Phase I) - P&ID - - --- Sheet - - No. - - ---- P-12. - - _ _  __- 

e 

e 

e 

e 

e 

e 

e 

e 

e 

0 

0 

0 

e 

e 

e 

. _  

Wastewater Influent (Phase II) - P&ID Sheet Nos. P-13 and P-14. 

Liquid Alum System - P&ID Sheet No. P-19. 

TRU/Qeu Supply - PBUD Sheet NOS. P-20, P-21, and P-22. 

Caustic Supply - P&D Sheet NOS. P-24 and P-27. 

Acid Supply - P&lD Sheet Nos. P-25, and P-27. 

400 GPM Wastewater pretreatment (Phase II) - P&ID Sheet Nos. P-27, P-28, and 
P-30. 

- _ -  - Ion Exchange System (Spec. 02902-3501) - P&JD Sheet Nos. P-31, P-40, and 
P-4 1. 

Ion Exchange System Tie Points and Vent Scrubber - P&ID Sheet No. P-32. 

Eluate Treatment 8pd Waste Slurry pumping to Plant 8 - P&ID Sheet Nos. P-33, P-34 % . 
and P-35. 

700 GPM Ground/Storm Water Premtmcnt (Phase I) - PBUD Sheet Nos. P-36, . *- . 
P-37, and P-39. 

. . . . .  . . .  , -.. , . 
I. , ' ,. " . . .  .- . . .  . . . . . . . .  . .  . . . .  .. .  . .  . .  . . .  

AWWT Discharge - P&ID Sheet NO. P-44. 

Cen- Sampling System - P&ID Sheet No. P-45. 

Steam and Condensate - P&ID Sheet No. P-46. 

Compressed air - P&ID Sheet NO. P-47. 

Treated Water and Cooling Water - P&ID Sheet No. P-48. - .  
. . .  . . . . .  ... . .  
_ .  . .  . .  
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Storm WatedGr0undwat.m Influent (Phase I). The Task 3 woTk shown on P&ID Sheet No. P-12 
includes extension to Building 51 control mom of SWRB Valve House controls for selection of 
storm water or South Plume groundwater to be pumped to the 700 GPM treatment train of the 
Building 51 A m .  In a year of average rainfall (41 inches), 700 GPM of storm water would. 
be pumped 182 days; the other 183 days, 700 GPM of South Plume groundwater would be 
pumped from the SWRB Transfer Pump Station to the 700 GPM treatment train of the Building 
51 AWWT. The Task 3 work includes undergiound 10-inch high density polyethylene (HDPE) 
piping fn>m the South Pltux~ subproject tie point TP56 to the AWWT, and underground WinchJ 
HDPE piping from the AWWT to the South Plume subproject tie point "€73. 

Wastewater Influent (phase IQ . The Task 3 work shown on P&ID Sheet No. P-13 includes the: 
new 8 inch electric heat traced, hsdatd,,aluminum jacloeoed piping to Building 51 h m f  
underground tie point TP65 in thc existing 12-inch wastewater-forct main near the existing 
electrically operami valves (EOVs) at inteffectl 'on of 1st Stleet ami "B" Street. The 12-inch 
force main collects wastewaher from thc BDN-EIS (avcragc 76 GPM, peak 132 GPM), General 
Sump (avcrage 52 GPM, peak 368 GPM) and STP (Average 122.GPM. peak 257 GPM). Thus 

peak. The Task 3 work shown on P&D Sheet No. P-14 includes the new mierground piping to 
the new STP lift station from m d e q m d t i e  point TP67 in the STP discharge piping to- 
Manhole 175. The new lift station will be a wet well with two submersed slide rail coupling 
centrifugal pumps (one stand by). The puxp discharge flow will be amtrolled according to the 
level of water in-the wet well.- The pump discharge is ciuried by aboveground 6 inch electric. 
hear traced, insulated, a l d u m  jacketed piping to undeqpund tie point "68 in the 12-inch- 
wastewater force main near Manhole 175. Locked post indimor valves (PIVs) will be installed. 
for the present mode of Operation to continue until the AWWT is completd. 

the wastewater flow- ii-th~-B-inch@@ii~Buirning 5130tali 2 5 0 - ~ & t % ~ 3  757 GPM-C 

... 
.- ~ 

. .  

Liauid Alum Svstem Provisions are included to use alum as an alternative coagulant As 
shown on PBtlD Sheet No. P-19, liquid alum, 28 weight percent Alz (SO&, will be pumped out 
of the truck tank into the 7500 gallon Alloy 20 storage tank in Building 51. One 25 ton delivery 
occupies 4280 gallons. Three metexkg pumps (one swing) trausfer alum to the two mix tanks - - 
shown on P&ID Sheet No. P-21, at the raht of 0.05 to 0.4 gallon of liquid alum per lo00 gaUom- 
of water being trtated. Tlle alum storage tank and meteringpumps-arc in an 8Ooo gallon 
containment which adjoins the acid f d  tank contaim~nt in Building 51. A spill r#.x>very and a 
duplex filter recovery pump is pmvided for the alum and acid containmcna. 

TRUElear Smly. As shown on P&D Sheet No. P-20, TRU/Clear coagulant will be delivered 
by truckload at the north track door of& north wingof Building 51. A hydraulic dock lift will. 
be installed, so the truck may be unloaded using a manual pallet truck. -=e TRU/Clear powder. 
will be received in 55-gaUon clamp top steel drums with an inner envelope to protect the powder-- - 
fiom humidity. As the TRU/Clear (active ingredient potassium ferraht) is a Class 2 oxidizer; 
special construction is pnnrided for its storage mom. The storage room in the north wing of 
Building 51 will ha= capacity for 120 drams of "RU/Clear. The storage room also m s  as the- 
air lock for the adjoining low humidity room in which the drams arc opencd. Dry air is supplied 
to the tworooms tomaintainless -30% RH.inthe drumopeningroom. Drums are 
unloaded by a vacuum wand. Air from the dust control hood is drawn h v g h  the Dust Scrubber 
(P&ID Sheet No. P-22). Three to six drums would be emptied each day. 

- - 
- 

- 
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As shown on P&ID Sheet No. P-21, TRU/Clear powder from the vacuum receivers will be 
dropped into two weigh tanks which supply the two weigh kedem. Each weigh feeder supplies a 
mix tank where TRU/Clear is mixed with pH 11.5 water at the rate of 0.6 to 1.0 pound of 
TRU/Clear per 10oO gallons of water. One mix tank treats wastewater h m  the 400 GPM 
treatment train. The other tteats ground(st0rm water &om the 700 GPM treatment train. The 
TRU/Clearmktures are pumpedto the clarifiers. 

As shown on PBtID Sheet No. P-22,3000 CFM of TRU/Clear dust control exhaust air is 
scrubbed in a venturi scrubber using recirculaoed high pH water. Scrub water blowdown is 
droppedto the two mix tanks. Exhaust air from the venturi scrubber passes through a second, 
scrubber using bubble cap trays washed with treated watutoremove any high pH mist fiomthc 
air. The scrubbed air then passes tbmugh a demister and reheater to the exhaust fan and exhaat 

Caustic S m l v .  One of the existing 20,000 gallon carbon steel ammonia tanks east of Building 
51 will be &-for storage of 20% NaOH. The existing-w-t@t @ - g a F  gxi storage _. 
tank containment will be d - f o r - d a i g  ii,iiLiiGage of caustic. As shown on PBtID Sheet- 
No. P-24,50% NaOHwill be pumped from the tank trnck to an in-line mixer m which the 50% 
NaOH is blended with treated water and 20% NaOH recirculatln * g through a heat exchanger to 
provide cooling during summer months. The resulting 20% NaOH flows to the storage tank, 
During cold winter weather, the caustic will be nxkdami through the heat exchanger to keep 
the storage tank tcmperatmt above the - 13F frctzing point of 20% NaOH. The 20% NaOH is- 
pumped h m  stomgc to the feed tank shown on PBtID Sheet No. P-27. The feed-tank and pumps 
are located beside the heat exchanger h i d e  Building 51, anddistribute 20% NaOH to the users. 
One 25 ton delivery of 50% NaOH would be unloaded every 5 to 6 days, aad diluted to 12,500 
gallons of 20% NaOH. 80 percent of the caustic will be used for pH adjustment required by 
TRU/Clear, and 20 percent for IX eluate treatment. 

stack through the high bay roof of Building 51. * *  

_ _  - 

Acid Smly.  New tank truck unloading, acid storage, and containmen t fhcilities will be 
provided east of Building 51, and separate h m  the caustic facilities. As shown on P&ID Sheet 
No. P-25, sulfinic acid (50 to 100% HsO4) will be pumped out of the truck tank into the electrk- 
heattraced, insulated stainless steel jacketed Alloy 20 starage tank. Spillrecoverypumps anda 
duplex filter are pvided for spill sump and acid storage tank containment. Acid is pumped 
&om stmage to the acid feedtankinside Building 51, and to the Ion Exchange System tie point 
in the west wing of Building 51. As shown on P&ID Sheet No. P-27, strong acid is pumped 
from the feed tank to the users other than the Ion Exchange System One 25 ton delivery of 50% 
HzSO~ (4280 gallons) would be doaded'evcry 4 to 5 days. 

400 GPM Wastewater Retreatment Phase I Q  As shown on P&lD Sheet No. P-27, wastewater 
(250 GPM average, 757 GPM peak) flows to the k t  Equalization Tank where caustic is added 
for pH 11.5. Other streams, such as sump pump discharges, am delivered separately to the first 
Equalhation Tank in the dilute caustic containment south of Building 51. 

. .  

.- - 26 
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The sump pump discharges arc principally the rain water falling on the east and south 
containments, the east acid storage tank containment, and the roof over the acid and alum tank 
truck unloading containment. In a year of average rainfall (41 inches), the rain water collected 
would average 3500 gallons per day (2.5 GPM). Five inches of rain would total 156,000 gallons, 
equaling 108 GPM for 24 hours. The sump pump discharges also include washdowns from all 
containments, inside and outside of Building 5 1. 

Also received separately by tht first Eqdization Tank is the barren sodium sulfate solution from- 
the IX eluate txeatment system (3.4 GPM average, 40 GPM peak). This wil l  contain up to 43 
percent NaZSO4 depending on the concentration of sulfuric.acid in the strongest eluant used f a  
IX resin regeneration. 

Wastewater having pH 115 is pumped h the first 75,000 gallon Equakation Tank to tlie 
adjacent 75,000 gallon pH Holding Tank. The wastewater levels in the two tanks are managed 
so as to accommodate the first shift peak in flow of STP effluent. From the pH Holding Tank, 

As shown on P&ID Sheet No. P-28, 400 GPM h the TRU/Clear mix tank flows to the 
H e r ,  containing 0.6 to 1.0 pound of TRU/Clear per 1000 gallons of wastewater. The ciarifier 
underflow is drawn h u g h  one of the sueens protecting the pumps from objects dropped into 
the open top clarifh. The clarifier underflow pump will discharge to the nearby sluny surge- 
tank, shown on P&D Sheet No. P-35. The clarificrovcrflow is pumped through a multi tube 
filter inside Building 51. Part of the film is saved for backwashing the filter, automatically, 
one tube at a time. The backwash slurry (1200 GPD) will flow to the slurry surge tank. The. 
clarifier underflow and filter backwash slurry arc expected to contain about 2.2 pounds o f '  
uraniumdaily. -- 

- - 

400 GPM is p~totheTRU/QearmixtankinsidtBuilding_SL. 

- _  

_ .  

As shown on PBtlD Sheet No. P-30, the multi tube fihm flows through the carbon filters, inside 
Building 51, to the pH8 adjustment module in the neutral containment south of Building 51. The 
pH adjustment module includes an in-line mixer, a tank, and two pumps, one being a standby for 
the other. The pH of the water is monitored as it is pmnped from the tank. If the pHis not 
acceptable, flow is stopptd. The tank has enough fite board for the upstream flow to continue 
without inhemrption for 10 minutes while the pH is camcttd by Building 51 control room- 
attendants. Strong mlfuric acid is meteredinto the mixer to lower the pH fiom 11.5 t~ 8. 400 
GPM of pH8 wastewater is pumped through the Ion Exchange System shown on P&ID Sheet 
NO. P-3 1. 

I 

Ion Exchange Svstem. The design, fabrication, assembly, and installation of the Ion Exchange 
System is provided under separate Specification No. 02902-3501, including equipment 
interconnecting piping, manual valves, automated valves, instrumentation, control panel, pump 
mom control, access stairs and walkways, and electric heat tracing and insulation of outdoof 
piping, tanks, and pumps. The Ion Exchange System includes a resin removal and replacement- 
unit, capable of removing spent resin, draining it, and loading it into clamp top drums. This unit 
wil l  be capable of hydraulicauy placing k s h  resin in the IX vessels, and will also be capable of 
removing spent carbon from, and loading h h  carbon into, the cahon bed yessels. 

.. . __ . . .  
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Separate IX modules are pnwided for the 400 GPM wastewater and the 700 GPM ground/stoxm 
water. Spcc. No. 02902-3501 allows other IX dgumions difkcnt from the following 
shown on P&lD Sheet Nos. P-31, P-40 and P-41. N i i  IX resin vessels, six regeneration work 
tanks, and four regenemion pumps are included. Thc IX resin vessels axe in the west wing of 
Building 51, and the regeneration work tanks and pumps are in the dilute acid containment south 
of the west wing. 

Three M resin vessels, tbrcc regeneration tanks, and two pumps (one standby) axe foa 400 GPM- - - -  

adjustment modplc shown on P&ID Shcet No. P-44. The third IX resin vessel is available fol 

700 GPM of pH8 storm wa!er/groundwarer wil l  be split into 350 GPM stxeams, each flowing- 
through two IX =sin VtssCIs, in leadflag serics, to the discharge pH adjustment module shown on' 

Two of the IXresin vcsstls will be regentraoedcach week. Less than 15 pounds uranium will be 
removed from each vessel. R e g e d o n  of one vcssel rtquires three shifts. The regeneration 
procedure is i n i t i a ~ m a n d y  and is au- * y controlled. Eluants are made up by adding 
strong s u h i c  acid to eluate saved from previous regenedon steps. The strongest 
is followed by washing with mated water. Each step rtquirts r e c k u b  .on of eluant 
IX resin vessel being reegenerated. Between sdeps, compressed air is used to drain 
vcsseL The elnate.having the highest concentration of uranium is pumped to one of the two . 
receivers shown on P&ID Sheet No. P-33. The other eluates are saved in the work tanks far-:- 
regeneration of the next IX resin vessel. The eluare from regeneration of the 400 GPM IX resin - 
vessels is expected to comb an average of 1 5  pounds Uranium M y .  The eluate from 
regeneration ofthe 700 GPM IX resin vessels is expected to contain an average of 1.4 pounds of ~ 

wastewater, the ~ t h e ~ ~  h 700 GPM w , m d ~ t e r .  400 GPM of pHs. 
wastewater will flow thrcmgh+tWo M: lrtsizI vessels, in leadflag series, to the discharge pH- 

regeneratio& 

I. 

________ P&D Sheet No. P-44. The other hvo IX resin vessels arc available fm regeneration. 

uraniumdaily. 

The Exchanm Svsttm Tie Points and Vent Scrubber. The piping tic paints between the 
AWWT-Ion Exchange Systcm and the other parts of the facility_ are shown on P&ID Sheet No. 
P-32. Air vented M i n  the IX resin vessels, regeneration work tanks, and eluate leceivers (217. - 
CFM peak) discharges through the vent scrubbing module located in the neutral con-. 
South of Building 51. The air first passes up the packed tower, down which pH 11.5 water is 
circulated. The air then passes up the bubble cap tray tower, down which treated water flows.- 
Water from the bubble cap tray tower flows h g h  a liquid scal to the base chamber of the 
packed tower. Tbe exhanst air blower dischargts up the vertical stack. Spent pH 115 
scrubwater from the packed tower (2 GPM peak) discharges into the trench drain to the South._ 

Eluate Treatment and Waste S l w  pumoln E to Plant 8. As shown on P&D Sheet No. P-33 IX,- 
eluate is pumped from one of the receivers in the dilute acid con tainment south of Building 51 m-.- - 
the e l W  treatment systeminside Building 51. At the rate of40 GPM, eluate flows first through ' 

' 

the in-line mixer, w h m  20% NaOH is added, then through the heat exdymger, and the heated. 
mixture flows to the first pmzipitator, from which dury overflows to the second precipitahor. 
From the second prccipitatur, slurry is pumped through a sccond in-line mixer, to the thickener 
shown on P&ID Sheet No. P-34. Dilute caustic is added in the two precipitators and in the 
second in-line mixer. 

- 

. .  Snmp. 
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As shown on P&ID Sheet No. P-34, 40 GPM of pH 7 slurry flows to the inclined plare; 
thickener. Thickener UIIderflow (50 GPD average, 0.5 GPM peak) is pumped to the slurry surge 
tank. The thickener underflow is expected to contain an average of 2.9 pounds of uranium daily. 
Thickener overflow is pumped to the rccycle tank in the neutral containment south of Building 
51. B a n  d u m  sulfate solution at pH7 is pumped (at 3.4 GPM average) from the recycle. 
tank to the ht Equalization Tank of the 400 GPM wastewatermatment train. 

As shown on P&ID Sheet No. P-35, waste slurry collected in the slurry surge tank is pumped to 
Plant 8. The waste slurry will have pH 115, andis wrpectedtocontaiaanaverageof 8 pounds* . 

700 GPM Ground/Storm Water Retreatme nt (phase I) . FiomtheSWRBTransfcrPumpStatio~~~ 
700 GPM flows to the p H  115 adjustment modnlc shown on PMD Sheet No. P-36. The 700:- 
GPM pH 11.5 adjustment module also separately receives the backwash slurry from the 

The 700 GPM ground/stonm water is pumped to the TRU/Chrmix tankinside Building 51, to 
prod-700-GpM- H-lI25gioand/sturm w a t e r * h - ~ ~ O ~ ~ l ~ ~ X  TRU/ClEE-per 

85,000 gallon clarifiers, next to the 700 GPM pH 115 a d . . n t  module, in the dilute caustic 
containment south of Building 51. The clarifier ovtinow is pumped through the mdti tube filter. 
inside Building 51. Backwash slurry from this film (2250 GPD) and the clarifier underflow are 
puxpdto the waste slurry surge tank,carryinganavcragtof2..9poundsoflnaniumdaily. 

The mdti tube filtrate flows through the carbon filters in the west wing of BuWng 51 and to the- 
pH8 adjustment module in the neutral umtaiMtcnt south of Building 51. Asrshown on P&D 
Sheet NO. P-39, the 700 GPM pH8 st~fm ~atedgroundwater is pumped tbro~gh the IX resin, 
vessels. 

AWWT Discham Water. As shown on P&ID Sheet No. P-44,400 GPM wastewater IX 
effluent flows directly to the pH adjustment tank in the neutral containment south of Buitrling 51. 
700 GPM groWstorm water IX duent  flows to the in-line mixer, where 20% NaOH is added~ -- - 
to raise the pH to 8. Two m i x i n m l e  pumps (one swing) circalatt u)oo GPM through the.-- 
tank f a  thmugh mixing of the warer. The combincdefnntnts (1100 GPM) arc pnmpedthrough - 

underground 24 inch HDPE piping of the South Plume subproject (P&D Sheet No. P-12). The 
backwash slurry from the mdti tube filter flows to the ht tank of the 700 GPM pH 115 

of d u m  daily. 

discharge mdti tube filter (Petri> Sheet No. P a ) .  - -  

- 

lo00 gallons. As s x own on P&ID Sheet No. P-37, half of this stream flows to each of the  two^ 

- L ,  

- 

the d t i   tub^ film, insidt Bllilning 51, to the AWWT tie point TP-73, in the. 

adjustment module. r 

Centralized Samuline Svsbem, 
tubing to the central sampling station is provided h m  each of 11 sample points in the. 
containments south of Building 51, each of 11 sample points in the IX System, and each of 6 
other sample points inside Building 51. The three 3/4 inch Alloy 20 uranium analyzer sample 
lines from the IX System also extend to the central sampling station, and are extended to the 
nearby Control Room, whcre the d u m  analyzer is lomexi, with a return line back to the- 
central sampling station sink. The central sampling station is located along the wall (Grid Line 
C-7D-7) above the trench drain from the carbon filter area of the west whg inside Building 51. 
The central sampling station sink empties into the trcnch drain which in turn empties into the 
south sump. 

As shown on'P&D Sheet No. P-45, separade VZ inch Teflon-- 
. , :. - . ' .  .. . I  . . . .  . . .  . .  - 
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Steam and Condensate. As shown on PMD Sheet P a ,  steam is received from the existing 6 
inch 150 psig steam supply main on the pipe rack outside the northeast comer of Building 51. 
Full prtssurc steam is supplied to the elute heam which operates one to d.ree shifts each week. 
The condensate from the eluate hearer discharges to the flash tank, where 25 psig is maintained 
Full ppessure steam is also supplied to thepressure reducing station PCV-651 which supplies 25 
psig steam to the steam host stafions, the caustic hearer, and the scrubber exhaust =heater. 25 
psig steamis also supplied by the flash tank. Excess 25 psig steam is ventedfrom the flash tank 
to the atmosphen. Condensate from the flash tank, and condensate from the 25 psig steam traps 
disc- to the ~~ndcnsate rtcciver, and is pumped into the existing condensahe return main on 
the pipe rack outside the mrtkastcomerof Building 51. 

from the eltisting breathing ai r  supply (SA) inside Building 51. Bresthing air is supplied to 
qirator hosc stations in-tht TRU/Clear drum opening room and on the three levels above, in 
the high bays of the north wingofBuilding51. 

___ --- - Plant -- - air for the east unloading 'and acid storagc-yca is supplied h-@e_e+-ting p-ht air 
supply m a G Z K b - ~ - ~ u m ~ - n o r t h e a s t  camm of Building 51. Plant air is supplied to 

Sed air. AS Shown OII P&ID Sheet NO. P-47, breathable comprtssed air is Suppl ied  

3 hose S-, to -tic rmloading, ho acid ualoadin& to d m  unloading, a d  four airdriven 
spillandacidtransferpumps. 

Plant air far purging the TRU/Clear weigh tanks, fix the airdriven spill pump inside Building 
51, foa thc v a c ~ ~ m  r#xivcrs, f a  the IX System, and fm compressed air hose stations inside 
Building 51 and in the s o d  containments is supplied from the existing plant air filter inside 
Building 51. 

Treated Water and cool in^ Water. AS shown on P&ID Sheet No. P-48, cooling water is 
supplied from the existing cooling water supply main in Building 51, to the caustic heat 
exchanger, fix Ilemoving heat of dilution during unloading of caustic, nceived at 50% NaOH and 
stored at 20% NaOH. Cooling water from the heat exchanger is discharged to *e existing 
coolingwaterre~maininBuilding51. 

Trcatcdwatcris s a p p l i e d h  the existing mattxiwater 0.w) supply main in Building 51, to 
hose station inside Building 51, and to the tIcated w8m tank in the neutral containment south of 
Building 51. "ho treated water pumps (one swing) supply mated water to the caustic dilution 

hose stations in the east acid unloading and storage containments, and in the containments south 
of BuWng 51. , 

~ 

- -  - 

(160 GPM peak), to the M System (200 GPM peak); to the ScrUbbers, and to trtated water 



_ -  

APPENDIX A 

_ _  - ENGINEERING. REPORT . _ _ _  -- . - . __ 

for 

ADVANCED WASTEWATER TREATMENT FACILITY 

Prepared by: 

F. L. JOHNSTON 

WESTINGHOUSE ENVIRONMENTAL MANAGEMENT COMPANY OF OHIO 

and 

A. M. KINNEY, INC. 

CONSULTING ENGINEERS 

. 31 ,. 



. I  

PERMIT TO INSTALL APPLICATION - ENCINEERING REPORT FOR 
ADVANCED WASTEWATER TREATnENT FACILITY - FEMP 

. 

A. SUMMARY 

The Advanced Wastewater Treatment Facility (AWWT) will provide advanced 
technology for uranium removal from designated wastestreams. The facilities 
proposed in thi s appl i cat i on wi 1 1  consi st of two para1 1 el treatment streams. 
One stream (Phase I) will address treatment of 700 gpm of stormwater runoff 
from the Storm Water Retention Basin (SWRB) and the Storm Sewer Lift Station 
(SSLS) . 
discontinued thus allowing all collected stormwater from the process area to 
receive treatment in the AWWT facility.) When the level of stormwater in the 
SWRB is below a certain level the AWWT facility has the capability of 
receiving uranium contaminated groundwater. CERCLA Removal Action No. 3 
"South Groundwater Contamination P1 ume Removal Action" provides for the 
pumping of groundwater back to the FEMP site for either direct discharge to 
the Great Miami River or for treatment through the AWWT when capacity is 
available. The second stream (Phase 11) will address 400 gpm of process 
wastewater flow and future remediation wastewaters. A future stream (Phase 
111) will address additional flows originating from the remediation of 
groundwater. The combined -capaci ty-of--the-three phases of the- AWWT may----- --___ 
ultimately approach 7000 gpm. 
Phases I and I1 only. 

(NOTE: The SSLS discharge; permi tted outfall 11000004604, wi 1 1  be 

This Permit to Install Application is for 

The principle driver necessitating the AWWT facility is U. S. DOE Order 5400.5 
-- ~ "Radiation Protection of the-Public and thehvifinment". The overall goal o f  

the order is to provide an ample amount of protection-to both We-public and- 
the environment. The anticipated removals of uranium will bring the FEMP into 
compliance with this order. 

- - - 

B. DESCRIPTION OF THE WASTE GENERATION PROCESS 

In July 1989, the FEMP ceased operating as a large scale integrated production 
facility supplying uranium metal used in the fabrication of fuel cores and 
target elements for nuclear reactors operated by the United States Department 
of Energy (DOE). The principal product from FEMP Operations was uranium metal 
in various physical forms. Although some derby metal (elemental uranium) was 
shipped directly to other DOE facilities, most of the production stream metal 
was cast into ingots and billets. The billets were shipped directly to other 
DOE user sites. The ingots were center drilled and surface-machined for 
offsite extrusion into tubes. Some extrusions were returned to the FEMP, 
where tube blanks underwent heat treating and fabricating into target element 
cores for use in DOE reactors at other locations. Other extruded material was 
further processed into fuel billets, at an offsite forge operation, for direct 
shipment to another DOE site. 
in government reactors for the generation of electricity and the production of 
plutonium. 

Both fuel cores and target elements were used 

Current activities at the FEMP are devoted to cleanup and environmental 
remediation. 
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C. DESCRIPTION OF EXISTING WASTEWATER TREATMENT FACILITIES ' 

C-1. Process Wastewaters 

A1 1 uranium contaminated process wastewaters are initially treated at their 
source. The individual plants involved in the manufacturing or forming of 
urani um metal have the capabi 1 i ty of col1 ecting process wastewater and 
treating them to control the discharge of uranium to the FEMP wastewater 
treatment system (Figure 3). The plant sumps are systems of drains, trenches, 
pits, and tanks with associated piping, process and control equipment which 
collect, hold, treat, and release to the General Sump the industrial 
wastewater from the various chemical and metal1 urgical processes inherent to 
each plant. These sumps provide a means to chemically treat, filter, decant. 

allowed the plants to recover uranium residues for recycle, or discard, thus 
1 imiting the amount of uranium in the wastewater discharged to the General: 
Sump. This also allowed the individual plants to neutralize wastewater 
effluents to an acceptable pH range before discharge to the General Sump. 
Standard Operating Procedures require the wastewaters discharged to the 
General Sump to meet certain specifications for uranium content and pH. 

and sample wastewater streams prior to discharge to the General Sump. This . -  

The General Sump is a tank farm which is principly a transfer facility but 
also has the capability to provide treatment consisting of neutralization,. 
precipitation, and decant for large quantities of industrial wastewater. This 
facility is divided into a "uranium - contaminated side' and a "non-uranium- 
contaminated side". 
segregated based on the source of the wastewater. Segregation is primarily 
based on uranium content however, other pollutants may be considered, again, 
based on the source of the wastewater and the pollutants of concern. Uranium 
bearing wastewaters are routed to Plant 8. 
metals, and fluorides at Plant 8 consists of precipitation with lime, 
sedimentation, and filtration. Filtrate after treatment at Plant 8 is 
returned to the General Sump for sampling and eventual transfer to the 
Biodenitrification (BDN) Facility. 

Uranium contaminated wastewaters are received and 

Treatment for uranium, heavy 

The BDN facility consists of the BDN Surge Lagoon (BSL), a High Nitrate 
Storage Tank (HNT), four BDN Towers, followed by the BDN Effluent Treatment 
System (NPDES outfall *4605). This facility accepts nitrate bearing 
wastewaters; collected stormwater runoff from the waste pit area including 
stormwater runoff currently collected in the Clear Well and from the future 
Waste Pit Area Runoff Control Project installed under CERCLA Removal Action 
#2; and effluent from the uranium-contaminated General Sump. During 
production combining the flows from the HNT and BSL provided the ability to 
dose the BDN Towers in such a way as to equalize the flows and nitrate 
concentration. The BDN Effluent Treatment System was installed specifically ~ 

to treat the effluent from the BDN towers. 

Each of the four BDN Towers is a fluidized bed of anthracite coal on which 
bacteria is attached. This bacteria is utilized to remove nitrates from 
wastewater by converting nitrate to gaseous nitrogen. 
towers contain a high concentration of BOD due primarily to excess methanol 

The effluent from these 
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4 3.3 .I 
feed. Methanol is used as the carbon source in the biological conversion of 
nitrate to nitrogen. 

A treatment system, installed as CERCLA Removal Action #1 - "Perched 
Groundwater Under FEMP Buildings", is the Volatile Organic Chemical (VOC) 
treatment facility. 
purpose of treating perched groundwater contaminated with VOC's. 
filters precede canisters of activated carbon which are used to adsorb VOC's. 
Effluent from this system is discharged to the Plant 8 Sump wastewater 
treatment system. 
the AWWT facility is operational. 

This facility is constructed inside of Plant 8 for the 
Cartridge 

It is planned to discontinue the use of this system when 

Wastewaters not contaminated with uranium undergo as necessary; aeration, 
precipitation with lime, and pH adjustment and are then discharged to MH-175 
(NPDES outfall *4001) via NPDES outfall *4602). 
emanate from the Boiler Plant, Coal Pile Runoff Facility, decant from the Lime 
Sludge Ponds, and the future Electrodialysis Reversal water treatment system. 

C-2. Sanitary Wastewaters - 

The Sewage Treatment P1 ant (STP)- receives wastewater from the sanitary sewer 
system including wastewater from various drains, toilets, sinks, showers, etc. 
The STP also receives wastewater from the laundry facility which is a source 
of uranium contamination. 

These types of wastewaters 

The sanitary sewer system consists o f  a network of underground pipes and 
manholes which transports collected sanitary wastewater. 
by gravity to the sewer paralleling First Street and ultimately to Manhole 101 
and the Sanitary Lift Station. This lift station feeds the FEMP Sewage 
Treatment P1 ant. 

? 

This network drains 

The Sewage Treatment Plant consists of a headworks facility (comminution, bar 
screen, grit chamber), two primary clarifiers, two trickling filters, two 
final clarifiers, and an ultraviolet disinfection facility. Sludge generated 
is anaerobically digested then dried, drummed, and stored as a low-level 
radioactive waste. 
via NPDES outfall *4601. 

C-3. Process Area Stormwater 

Sewage Treatment Plant effluent is discharged to MH-175 

Storm water runoff from the process area is collected in the storm sewer 
system and flows to Manhole 34 where it may be diverted to the Storm Sewer 
Lift Station (SSLS) (NPDES outfall *4604) or to the Stormwater Retention Bas 
(SWRB) (NPDES outfall *4606). 

The Storm Sewer System consists of a network of underground piping. 
drains by gravity to an interceptor paralleling B Street and thence to Manho 
34 located just west of the Services Building (Building 11). 

A 60-inch diameter storm sewer runs south from MH-34 to the Stormwater 

Runoff 

n 

e 

Retention Basin. 
this line. 

A 15-inch concrete dam is currently located in the invert o f  
Stormwater is contained in the line by this dam which under normal 
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. *  operation diverts storm water to the SSLS wet well when the SSLS pumps are 
activated. With the SSLS pumps activated, stormwater is discharged directly 
to MH-175. 
the stormwater to overflow the dam allowing all stormwater to flow to the 
SWRB. There is also the ability, upon detection of a spill entering the storm 
sewer system, to actuate a diversion valve located upstream of the SSLS 
discharge which routes the contaminated stormwater back to the General Sump 
for disposition. There are five strategically located continuous pH monitors 
in the storm sewer system. 
provide the indication of contamination in the stormwater. 
control system to better control the flow of stormwater to the basins and for 
controlling spill material which may enter the storm sewer system was recently 
issued a Ohio Permit to Install No. 05-5127. This will also accommodate the 
planned discontinuation of the SSLS discharge to MH-175) 

The SWRB is divided into two chambers; the first of which was placed in 
operation in November 1986 and the second was placed into operation in 
December 1988. These chambers allow the settling of solids to occur, prior to 
discharge to the Great Miami River. The SWRB also has a permitted overflow, 
NPDES outfall *4002, when a storm event occurs such that the-basin capacity is 
exceeded.-- - -  - -  

C-4. Groundwater 

During a storm event, the SSLS pumps are deactivated which allows 

High and low pH is alarmed. These pH alarms 
(NOTE: A valve 

. 

- 
._- __ - _ _  - _- - ___ ______ - - - - - _-_-_ ____ 

By the time the new Advanced Wastewater Treatment Facility is on line, 

contaminated groundwater, will be pumped back to the FEMP site to control-the 
migration of this contamination. This work is being completed under CERCLA 
Removal Action No. 3 "South Groundwater Contamination Plume Removal Action" - 
Part 2. Part 3 of this same removal action will provide for the installation 
of an interim Advanced Wastewater Treatment System (IAWWT) consisting of two 
treatment units treating: 1) effluent from the Stormwater Retention Basin and 
2) effluent from the BDN Effluent Treatment System prior to discharge through 
NPDES outfall *4605. This IAWWT will operate in the interim period until the 

_I__ 

groundwater, from near -the leading edge of a n o f f  property plume of uranium 
-~ 

~~ 

Advanced Wastewater Treatment System is operational. - - -  - 

D. DESCRIPTION OF THE PROPOSED FACILITIES 

The proposed facilities encompass two distinct tasks: 

Process Area Stormwater Runoff Control ImDrovements. These improvements 
include work at the SWRB to provide automation of control gates and 
instrumentation in the AWWT control room (Building 51) for indication and 
control of stormwater to and from the SWRB chambers. 
work in the process area for the piping of spills to the General Sump from 
Manhole 34 or the SWRB, without interrupting discharge from the General Sump 
to the 12-inch force main discharging to MH-175. More specifically, this work 
i nvol ves : 

This task also includes 

* Level indicators for the SWRB basins, with readout in the Building 
51 control room. 
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* Motors on the two Hydrogate inlet half gates to the east and west 
SWRB chambers, with controls in the Building 51 control room. 
Power to the gates will come from the SWRB Valve House provided 
under the South Plume Removal Action #3 subproject. 

* Motors on the three Waterman sluice gates to the wet well of the 
SWRB transfer pump station, with controls in the Building 51 
control room and power from the SWRB Valve House. 

* Controls in the Building 51 control room, for the two new SWRB 
transfer pumps provided by the South Plume subproject. 

* A new 6-inch FRP electric heat traced, insulated, aluminum 
jacketed piping from the discharge o f  the Storm Sewer Lift Station 
(SSLS) pumps to the three tanks at the General Sump; Tanks 8, 9, 
and 14. 

, 

* Connection from the existing 6-inch SWRB force main to the new 6- 
inch line to the General Sump. 

- . - _ _  * Locked valve on the SWRB discharge to General Sump. 
* Locked valve and emergency discharge line from the SWRB to the 

outfall force main for use only in an emergency to prevent a SWRB 
overflow at *4002. 

* Discontinuation of the SSLS discharge to MH-175. 

. This work is shown on Plan Sheets P&ID P-12 and P-13 included in Appendix C. 

The Advanced Wastewater Treatment Facilitv (AWWT). This facility will include 
equipment to remove radionuclides from FEMP wastewaters prior to discharge to 
the Great Miami River. The treatment steps are "TRU/Clear" coagulation 
(liquid alum as a backup system), clarification, filtration using multi-tube 
backwashing filters, carbon filters, and ion exchange with resin regeneration 
capabi 1 i ty i ncl udi ng el uate treatment. 

The AWWT is separated into two parallel treatment streams: Phase I is a 700 
gpm stream for treating stormwater/groundwater and Phase I1 is a 400 gpm 
stream for treating process wastewater and future remediation wastestreams. 
While these treatment streams are separate, the treatment scheme is identical 
for both streams. The AWWT facility is to be located at existing Building 51. 

The AWWT facility is being bid under two separate contracts. The Ion Exchange 
system is being bid separately under Contract Specification 02902-3501 while 
the remaining equipment and site work is bid under Contract Specification 
02902-3502. 
27, 1992. The system is shown on PAID P-31, 40, and 41 (Contract Drawings 
02902-3501) while tie points into the AWWT facility are shown on P&ID P-32 
(Contract Drawings 02902-3502). 
system allows for a1 ternative configurations. 

The Ion Exchange system contract was advertised for bid on March 

The contract advertised for the Ion Exchange 
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The AWWT scope o f  work is described below with reference to the applicable 
Piping and Instrumentation Diagrams (P&ID's). 

* Stormwater/Groundwater influent (P&ID P-12) 

* Wastewater influent (P&ID P-13 and P-14) 
* 
* 
* 
* 

* 400 GPM Wastewater pretreatment (P&ID P-27, P-28, and P-30) 

Liquid alum system (P&ID P-19) 

"TRU/Clear" supply system (P&ID P-20, P-21, and P-22) 

Caustic supply system (P&ID P-24 and P-27) 

Acid supply system (P&ID P-25 and P-27) 

* Ion Exchange system (Contract Specification 02902-3501 P&ID P-31, 
P-40, and P-41) 

Ion Exchange system tie points and vent scrubber (P&ID P-32) 

Eluate treatment and waste slurry pumping to Plant 8 (P&ID P-33, 
P-34, and P-35) 

- - __ - - - - - __ _____ ____ _. __ - __ - 

* 
* 

__- - ~ _ _ - _ _ _ _ ~ _ _ _ _ _ _ _ ~ -  ~ _ _ _  - ~~~ * 700 GPM Stomater/Groundwater pretreatment (P&ID -P-36,-Pi37,- and 
P-39) 

* AWWT discharge (P&ID P-44) 
* Central i zed sampl ing system (P&ID P-45) 
* Steam and condensate (P&ID P-46) 

Compressed air (P&ID P-47) . .  * 
* Treated water and cool i ng water (P&ID P-48) 

D-1 Treatment Process DescriDtion 

As stated, the AWWT system is two parallel treatment streams for handling 400 
gpm (0.576 MGD) process wastewater and 700 gpm (1.008 MGD) 
stormwater/groundwater. 
depicting the basic process flow of the process wastewater and 
stormwater/groundwater streams. 

Figure 4 shows a generic process flow diagram 
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FIGURE 4 - A M  PROCESS FLOW DIAGRAM 
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D-1.1 400 GPM Process Wastewater Svstem 

D-1 .le 1 Inf luent Bas i  s 

Sewage Treatment P1 ant (STP) e f f luen t  
General Sump e f f l uen t  
BDN Ef f luent  Treatment System e f f luen t  
Perched groundwater 
Groundwater/SWRB/future remediation streams 
Treated Water Hose Stations 

Scrubbers 
700 gpm I X  E lu t ion 
400 gpm I X  E lut ion 
Caustic D i l u t i on  
AWWT stormwater 

0.1750 MGD 
0.0750 MGD 
0.1100 MGD 
0.0250 MGD 
0.1710 MGD 
0.0046 MGD 
0.0043 MGD 
0.0035 MGD 
0.0024 MGD 
0.0017 MGD 
0.0035 MGD 
0.576 MGD 

.$ 

In f luent  uranium = 2.4 lbs.  uranium/day. This i s  based on 1990 and- ' 
1991 e f f l uen t  data. 

Process wastewater f i r s t  enters the equalization tank (51-X155-TNK) where a * 

20% NaOH solut ion i s  added f o r  pH adjustment t o  11.5 (necessary f o r  the - .-. 
"TRU/Clear" coagulant) and i s  then pumped t o  the pH hold tank (51-X156-TNK) t o  
insure the proper pH i s  obtained. pH 11.5 wastewater i s  sent t o  the Mix Tank 

containing 0.6 t o  1 .O 1 bs "TRU/Clear"/lOOO-gallons wastewater: Th'is Mix Tank;-- 
then discharges t o  the 85,000 gal lon wastewater c l a r i f i e r  (51-X161-CLS) where.- 
so l ids  separation by g rav i t y  occurs. C l a r i f i e r  e f f l uen t  i s  d i rected t o  the -. 
c l a r i f i e r  overflow tank (51-X162-TNK) which then discharges through a multi--.. 
tube f i l t e r  (51-X170-FLT) followed by carbon f i l t e r s  (51-X200A-FLT, 51-X2006-- 
FLT, and 51X-200C-FLT) . 
contamination tha t  may be i n  the wastewater. Ef f luent  from the carbon f i l t e r s  
i s  mixed wi th  H,SO, i n  an i n - l i n e  mixer which flows t o  a pH mixing tank t o  
b r i ng  the pH down t o  8.0 (necessary f o r  the Ion Exchange uni ts) .  400 gpm of:-: 
pH 8 wastewater w i l l  f l o w  through two o f  the three Ion Exchange ( I X )  r e s i n  s 
vessels (51-X211A-REAC, 5lX-211B-REAC, and 51-X211C-REAC) i n  lead/ lag ser ies 
w i th  the t h i r d  vessel avai lable f o r  regeneration. The r e s i n  i s  an ion 
spec i f i c  res in  f o r  uranium; DOWEX 21K. 
m i  x i  ng/recycl e tank (51-X465-TNK) where i t  i s  combined with the stormwater 
groundwater I X  e f f luen t .  
f i n a l  multi-tube f i l t e r  (51-X474-FLT) and discharged t o  the Great M i a m i  River. 

__ -- - - -_--___ ---- - 

~ ~ - (51-X116-TNK) where "TRU/Clear" i s  added t o  obtain a wastewater mixture 

These series o f  f i l t e r s  w i l l  remove any organic 

I X  e f f l uen t  f lows t o  the pH 

This combined e f f luen t  i s  then pumped through the 

D-1.1.2 Urani um Removal s 

The c l a r i f i c a t i o n  and mult i- tube f i l t e r s ,  p r i o r  t o  the I X  step are estimated 
t o  remove 65% o f  the i n f l uen t  uranium. The I X  system i s  estimated t o  remove 
90% o f  the remaining uranium. 

2.4 1 bs. U/day X 65% = 1.56 1 bs. U/day removed; 0.84 1 bs. U/day t o  I X  

0.84 1 bs. U/day X 90% = 0.76 1 bs. U/day removed; 0.08 1 bs U/day t o  GMR 
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D-1.2 700 GPM Stormwater/Groundwater System 

D-1.2.1 bfl uent Basis 

Groundwater 0.440 MGD 
Stormwater 0.568 MGD 

1.008 MGD 

In f luent  uranium = 3.6 lbs.  uranium/day. This i s  based on 1990 and 
1991 e f f l u e n t  data f o r  stormwater and an estimated 0.3 mg/l uranium i n  
the groundwater. 

Stormwater/Groundwater i s  pumped from the Stormwater Retention Basin Transfer 

NaOH so lu t i on  i s  added f o r  pH adjustment t o  11.5 (necessary f o r  t he  
"TRU/Clear" coagulant) and i s  then pumped t o  the pH ho ld  tank (51-X3lO-TNKj: t o  
insure the proper pH i s  obtained. pH 11.5 wastewater i s  sent t o  the  Mix Tank 
(51-X117-TNK) where "TRU/Clear" i s  added t o  ob ta in  a wastewater mix ture 
containing 0.6 t o  1.0 lbs.  "TRU/Clearlt/lOOO gal lons wastewater. The mix t a n k  
then discharges t o  a f l ow  s p l i t t e r  which equal ly  d i v ides  t h e  f l o w  t o  each o f -  
the two 85,000 g a l l o n  stormwater/groundwater c l  arifiers--(51-X312;CLFR andT51;----'- 
X313-CLFR). C l a r i f i e r  e f f l u e n t  f lows t o  the  c l a r i f i e r  overf low tank (51-X317- 
TNK) and i s  then pumped through the mult i - tube f i l t e r  (51-X460A-FLT and 51- 
X460B-FLT) t o  the  carbon f i l t e r s  (51-X332A-FLT, 51-X332B-FLT, 51-X332C-FLT, 
51-X332D-FLT, 51-X332E-FLT). E f f l u e n t  from the  carbon f i l t e r s  i s  mixed with 
H,SO, i n  an i n - l i n e  mixer which flows t o  a pH mixing tank (51-X329-TNK) t o  
b r i ng  the pH back down t o  8.0 (necessary fo r  t he  I X  u n i t s ) .  700 gpm o f  pH 8 
stormwater/groundwater i s  s p l i t  i n t o  two, 350 gpm streams, each f l o w i n g ,  
through two I X  r e s i n  vessels i n  lead/ lag ser ies.  The o the r  two I X  vessels are 
avai lab le f o r  regeneration (51-X337A-REAC, 51-X337B-REAC, 51-X337C-REAC, 51- 
X337D-REAC, 51-X337E-REAC, 51-X337F-REAC). Stormwater/groundwater I X  e f f l u e n t  
i s  combined w i t h  the  process wastewater i n  the  pH mixing/recycle tank (51- 
X465-TNK). This combined e f f l u e n t  i s  then pumped through the f i n a l  mul t i - tube 
f i l t e r  (51-X474-FLT) and discharged t o  the Great Miami River. 

D-1.2.2 Uranium Removals 

The c l a r i f i c a t i o n  and mult i- tube f i l t e r s ,  p r i o r  t o  the  I X  step are estimated 
t o  remove 65% o f  t h e  i n f l u e n t  uranium. The I X  system i s  est imated t o  remove 
90% o f  the remaining uranium. 

Pump Stat ion t o  t h e  Ground/Storm water surge tank (51-X302-TNK) where a 20%: - $  
Y -  

3.6 lbs.  U/day X 65% = 2.34 lbs.  U/day removed; 1.26 l b s  U/day t o  I X  

1.26 1 bs. U/day X 90% = 1.14 1 bs. U/day removed; 0.12 1 bs U/day t o  GMR 

D-1.3 Sol i d s  Hand1 inQ System 

Solids co l l ec ted  include mult i - tube f i l t e r  backwash, c l a r i f i e r  underflow, and 
so l i ds  produced i n  the I X  Eluate Treatment System. 
received i n  the waste s l u r r y  surge tank (51-X361-TNK) and pumped t o  the P lan t  
8 s l u r r y  receiver  tank f o r  eventual processing through the Plant  8 f i l t r a t i o n  
system. 

These s l u r r i e s  are 

F i l t e r  cake i s  drummed and handled as a rad ioac t i ve  waste whi le  
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filtrate is returned to the head of the AWWT system via the General Sump and 
the BDN system. Approximately 17.7 gpm of waste slurry, containing 5.8 lbs of  
uranium/day will be pumped to Plant 8. 

0-1.3-1 Clarifier Underflow/Multi-tube Filter Backwash 

The process wastewater clarifier sludge rake directs accumulated sol ids to the 
center of the clarifier. This slurry flows through underflow screens (51- 
X165-SEP and 51-X166-SEP) located upstream of the progressive cavity underflow 
pumps. These pumps discharge this underflow slurry to the waste slurry surge 
tank (51-X361-TNK). 

A bleed stream from the process wastewater multi-tube filter (51-XI70-FLT) . 
effluent (located upstream of the process wastewater carbon filters) is used 
for the multi-tube filter backwash water. This bleed stream is diverted-to a, 
Backwash Water Tank (51-X173-TNK). Backwash is controlled automatically by a 
backwash controller, and is conducted one tube at a time. Approximately 1,200 
GPD of backwash slurry will flow to the slurry surge tank. 
cl ari f i er underflow and f i 1 ter backwash sl urry i s expected to contain 
approximately- -1.56-1 bs.- o f  uranium/day .---- 
The stormwater/groundwater clarifier’s sludge rakes direct accumulated solids 
to the center of the clarifiers. This slurry flows through underflow screens 
(5l-X315-SEP, 51-X316-SEP, and 51-X318-SEP) located upstream of the - 
progressive cavity pumpsL__ These pumps discharge this underflow slurry - to the 
waste slurry surge tank (51-X361-TNK). - * 

- 

The combined 

- -- - - -- - 

-- U L  __uI_ _- - 

A bleed stream from the stormwater/groundwater mu1 ti-tube filters (51-X460A- 
FLT and 51-X460B-FLT)) effluent (located upstream of the 
stormwater/groundwater carbon filters) is used for the multi-tube filter 
backwash water. This bleed stream is diverted to a Backwash Water Tank (51- 
X461-TNK). Backwash is controlled automatically by a backwash controller, and 
is conducted one tube at a time. Approximately 2,250 GPD of backwash slurry 
will flow to the slurry surge tank. The combined stormwater/groundwater - 
clarifier underflow and filter backwash slurry i s  expected to contain 
approximately 2.34 lbs. of uranium/day. 

The mu1 ti-tube filter (51-X474-FLT) which receives process and 
stormwater/groundwater IX effluent prior to discharge to the Great Miami River 
is backwashed in a similar fashion. A bleed stream from the filter effluent 
is captured and stored in a Backflush Water Tank (51-X475-TNK). Backwash is 
controlled automatically by a backwash controller, and is conducted one tube 
at a time. 

0-1.3.2 Ion Exchanqe Resin Reqeneration .- 

Separate IX modules are provided for the process wastewater and the 
stormwater/groundwater streams. There are a total of nine IX resin vessels, 
six regeneration work tanks, and four regeneration pumps. 
vessels, three regeneration work tanks (51-X220-TNK, 51-X221-TNK, 51-XZ22-TNK) 
and two regeneration pumps are used for the process wastewater stream while 
six IX resin vessels, three regeneration work tanks (51-X343-TNK, 51-X344-TNK, 

. . T  - -  - 

Three IX resin 
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51-X345-TNK) and two regeneration pumps are for the stormwater/groundwater 
stream. 

Two of the IX resin vessels will be regenerated each week. Regeneration of 
one vessel requires three shifts. The regeneration procedure is initiated 
manually and is automatically controlled. 
strong sulfuric acid to eluate saved from previous regeneration steps. The 
strongest acid elution is followed by washing with treated water. Each step 
requires recirculation of eluant through the IX resin vessel being 
regenerated. Between steps, compressed air is used to drain the IX resin 
vessel. The eluate having the highest concentration of uranium is pumped to 
one of the two eluate receivers (51-X395-TNK and 51-X396-TNK). The other 
eluates are saved in the work tanks for regeneration o f  the next IX resin 
vessel. The eluate from the regeneration of the process IX resin vessels i s  
expected to contain an average of 0.76 lbs. o f  uranium/day while the eluate.. 
from the stormwater/groundwater IX resin vessels i s  expected to contain 1.1'4 
1 bs . of urani um/day . 

Eluants are made up by adding 

At a rate of 40 gpm, eluate is pumped from the eluate receiver tanks (51-X395- 
TNK and 51-X396-TNK) through an in-line mixer where 20% NaOH is added, then 
through a heat exchanger (51-X399-HTX): The heated-mixture-flows to the-first - 
stage precipitator (51-X406-TNK) followed by the second stage precipitator 
(51-X410-TNK). 
second in-line mixer to the eluate thickener. Dilute NaOH is added in the two 
precipitators and in the second in-line mixer. 40 gpm of pH 7 slurry flows to 
the inclined plate thickener (51-X415-SEP). Thickener underflow (50 gpd) i s  
pumped to the waste slurry surge tank. Thickener underflow is expected to 
contain 1.9 lbs. of uranium/day. Thickener overflow (treated eluate), 
containing barren sodium sulfate, i s  pumped to the recycle tank (51-X425-TNK). 
Barren sodium sulfate solution (Na2S04) is produced during the reaction 
between sulfuric acid (H,S04) and sodium hydroxide (NaOH) according to the 
following reaction: 

From the second precipitator, slurry is pumped through a 

> Na,SO, + 2H20 H$O, + 2NaOH ------------------ 
This solution is pumped to the process wastewater equalization tank at a rate 
of approximately 3.4 gpm. 

D-2 And 11 ary Systems 

D-2.1 "TRUK1 ear" S U D D ~  Y System 

"TRU/Clear" is a proprietary coagulant whose active ingredient is potassium 
ferrate. It is a Class 2 oxidizer and as such, special construction has been 
provided for it's storage including an air lock, controlled humidity, and dust 
control equipment. 

"TRU/Clear" is received in powder form in 55-gallon drums. 
used to unload the drums; between three and six drums/day. 
vacuum receivers (51-X100-RCV and 51-X101-RCV) will be dropped into two weigh 
tanks (51-X109-TNK and 51X-XllO-TNK) which supply two weigh feeders. 
weigh feeder supplies a' mix tank (51-X116-TNK and 51-X117-TNK) where 

A vacuum wand i s  
Powder from the 

Each 

-- 

I 

26 



. ,  
I ,  ' 

I ? . I  

I " , #  

"TRU/Clear" is mixed with pH 11.5 wastewater at a rate o f  approximately 0.6 - 
1.0 lbs/1000 gallons of wastewater. 
cl ari f i ers 

This mixture is then pumped to the 

0-2.2 Caustic S U D D ~ V  Svstem 

An existing 20,000 gallon carbon steel ammonia tank will be used for storage 
of 20% NaOH. 
tank containment will be used for unloading and storage of caustic. 
will be pumped from the tank truck to an in-line mixer in which the 50% NaOH 
is blended with treated water and 20% NaOH recirculating through a heat 
exchanger to provide cooling during summer months. The resulting 20% NaOH 
flows to the storage tank (T-19X-3000). 
caustic will be recirculated through the heat exchanger to keep the storage 
tank above the 1 3 O F  freezing point of 20% NaOH. The 20% NaOH is pumped from 
the storage tank to caustic feed tank (51-X145-TNK). From here 20% NaOH i s  
distributed to users. 

The existing Building 51 tank truck unloading apron and storage 
50% NaOH 

During cold winter weather, the 

0-2.3 Sulfuric Acid S U D D ~ V  System 

New acid unloading, storage, and containment facilities will be provided east 
o f  Building 51-and separate-from-the caustic supply _facilities. - Sulfuric-acid ____ 
(50 to 100%) will be pumped out o f  the truck tank into the heat traced, 
insulated, stainless steel jacketed Alloy 20 storage tank (51-X137-TNK). 
is pumped from the storage tank to the Ion Exchange system and the acid feed 
tank (51-X148-TNK) which then supplies acid to other users. 

0-2. 4- Alum SuDDlv Svstem- 

A liquid alum (28% by weight Al,(SO,),) supply system is being provided as an 
alternate coagulant to "TRU/Clear". Alum is pumped from the truck tank to the 
alum storage tank (51-X193-TNK). When required, alum is metered into the mix 
tanks (51-X116-TNK and 51-X117-TNK) at a rate of 0.05 .to 0.4 gallons of liquid 
alum/1000 gallons of wastewater. The alum storage tank and metering pumps are 
located inside an 8,000 gallon containment adjacent to the acid containment 
faci 1 i ties. 

Acid 

p-~----___-___-p_p - _ _  - 

D-2.5 Resin Removal and ReDl acement 

Supplied with the Ion Exchange system is a hydraulic resin removal and 
replacement unit. 
and loading it into clamp top drums. It is also capable of hydraulically 
placing fresh resin into the Ion Exchange vessels. This unit will also be 
used for removing and replacing activated carbon from the carbon vessels. 

This unit is capable of removing spent resin, draining it, 

0-3 Treatment System Eaui Dment 

Table 1 provides a listing of the equipment to be installed. 
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EQUIPMENT 
NUMBER 

18-XlOO-PMP 
1 8 - X 1 0 1  -PMP 
25-C101-PMP 
25-Cl02-PMP 
51-X100-RCV 

51-XlO1-RCV 

Sl-XlOZ-PMP 
51-X l03-PMP 
51-X105-PSE 
5 1  -X106-LFT 
51-X l07-PMP 
5 1  -XlOB-PMP 
51-X109-TNK 

5 1 - X l 1 0 - T N K  

51-X111-PMP 
51-x112-VLV 
51-x113-VLV 
51-X114-FDR 
51-X l15-FDR 
5 1  - X l l C - T N K  
5 1  - X l 1 7 - T N K  
51-X118-PMP 
51-X119-PMP 
S l -X lZO-VAC 
51-X l21-ARM 
5 1  -X122-PMP 
51-Xl24-PMP 
51-Xl25-PMP 
51-Xl26-MXR 
51-X127-HTX 

_ .  

EQUl  PMENT DESCRIPTION 

E X I S T I N G  SURE TRANSFER 
E X I S T I N G  SMB TRANSFER 
STP L I F T  STATION PUMP 
STP L I F T  STATION SWING 
VACUUM RECEIVER 

VACUUM RECEIVER 

VACUUM PUMP 
VACUUM PUMP 
DUST HOOD 
SCISSORS L I F T  
TRANSFER PUMP 
TRANSFER PUMP 
WEIGH TANK 

WEIGH TANK 

TRANSFER SWING PUMP 
ROTARY VALVE 
ROTARY VALVE 
WEIGH FEEDER - 
WEIGH FEEDER 
M I X  TANK 
M I X  TANK 
M I X  PUMP 
M I X  PUMP 
VACUUM WAND 
CAUSTIC UNLOADING ARM 
CAUSTIC UNLOADING PUMP 
CAUSTIC PUMP 
CAUSTIC SWING PUMP 
CAUSTIC MIXER 
HEAT EXCHANGER 

PUMP 
PUMP 

PUMP 

j 

TABLE 1 
I ADVANCED WASTEWATER TREATMENT 

EQUIPMENT L I S T  

i 

I CAPACITY 

I , 

3,OO GPM 
300 GPM 

1 9 2  CFM @ 4" HG 
1 9 2  CFM 16 4" HG 

5000 LBS 
7 0 0  GPM 
400 GPM 
200 GALLONS 

200 GALLONS 

7 0 0  GPM 
7 . 2  CUBIC FT/MIN 
7 . 2  CUBIC F T / M I N  
4 2  LBS/HR 
4 2  LBS/HR 
1000 GALLONS 
1000 GALLONS 
600 GPM 
900 GPM 

7 0  GPM 
7 0  GPM X 1 2 0 '  
7 5  GPM X 80' 
7 5  GPM X 80' 
2 7 5  GPM 
3.400.000 BTUH 

EQUIPMENT ' P & I D  
S I Z E  REFERENCE 

SUBMERSIBLE P-12 
SUBMERSIBLE P-12 
SUBMERS I B L E  P-14 
SUBMERSIBLE P-14 
24" D I A .  X 24" S 1 . S .  6 0 ~  CONE P - 2 1  
W/12" FUNNEL OUT 
24" D I A .  X 24" ST.S. 6 0 ~  CONE P-21 
W/12" FUNNEL OUT 
4 .4  GPM L I Q U I D  FEED P - 2 1  
4.4 GPM L I Q U I D  FEED P - 2 1  
6'-011 x 4*-0*1 P - 2 0  
HYDRAULIC 72" X 96" P - 2 0  
4 x 6  P - 2 1  
3 x 4  P - 2 1  
3'-0" D.D. X 3'-6" ST.S. 6 0 ~  P - 2 1  
CONE BTM 
3'-0" O.D. X 3'-6" ST.S. 6 0 ~  P - 2 1  
CONE BTM 
4 x 6  P - 2 1  
12" -12  RPM P - 2 1  
12"-12 RPM P-21 
1 CUBIC FOOT EXTENSION & SCALE P - 2 1  
1 CUBIC FOOT EXTENSION & SCALE P - 2 1  
4 ' -0"  0.0. X 12'-0" ST.S. P - 2 1  
4'-0" O.D. X 12'-0" S 1 . S .  P - 2 1  
3" X 4" I  P - 2 1  
4" x 5" P - 2 1  
2" X 4s-6'1 P-20 
2" X 10 F T  P-24 
1 1 / 2  X 3-13 MT P-24 
1 X 2-10 MT P-24 
1 X 2-10 MT P-24 
4" X 3'-6" P-24 
10"O.D. X 8'-0" O.A.L. ,  7 0  SQ. P-24 
FT. 

I 

i 
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8 .  

j . ' 51-Xl35-ARM 
.._, 51-Xl36-PMP 

51-X l37-TNK 
51-Xl38-PMP 
51-Xl39-PMP 
51-Xl40-PMP 
51-X141-FLT 
51-X l42-SEP 
51-Xl43-PMP 
51-X144-PMP 
51-X l45-TNK 
51-Xl46-PMP 
51 -X147-PMP 
51-X148-TNK 
51-Xl49:PMP 
5 1  -X150-PMP 
5 1  -X151 -PMP 
51 -X152-PMP 
51 -Xl53-PMP 
5 1  -X154-PMP 
51-X155-TNK 
51-X156-TNK 
51-X157-AGT 
5 1 -X 1 58- PMP 
5 1  -X 159-PMP 
5 1 - X l 6 0 - A t T  
51-X161-CLFR 
51-X l61-CLFR 

51-X l62-TNK 
51-X163-PMP 
5 1  -X 164-PMP 
51-X165-SEP 
51 -X166-SEP 
5 1  -X 1 6 7  -PMP 
51-X168-PMP 
5 1  -X170-FLT 
51-X173-TNK 
5 1  -X174-PMP 
51-X175-PMP 
51-X l80-SCB 

' . '  1 
. I  

ACID UNLOADING ARM . 
ACIO UNLOADING PUMP 
ACID STORAGE TANK 
A C I D  TRANSFER PUMP 
ACID TRANSFER SWING PUMP 
S P I L L  PUMP 
DUPLEX FILTER 
ACID OEMISTER 
S P I L L  SWING PUMP 
WASTEWATER PUMP 
CAUSTIC FEED TANK 
CAUSTIC PUMP 
CAUSTIC SWING PUMP 
A C I D  FEED TANK 
ACIO PUMP 
ACID SWING PUMP 
EAST R A I N  SUMP PUMP 
EAST R A I N  SUMP SWING PUMP 
SOUTH SUMP PUMP 
SOUTH SUMP SWING PUMP 
EQUALIZATION TANK 
PH HOLD TANK 
WASTEWATER AGITATOR 
WASTEWATER PUMP 
WASTEWATER SWING PUMP 
WASTEWATER AGITATOR 
WASTEWATER CLARIFIER 
WASTEWATER CLARIFIER (2ND 
MOTOR) 
OVERFLOW TANK 
OVERFLOW PUMP 
OVERFLOW SWING PUMP 
UNDERFLOW SCREEN 
UNDERFLOW SCREEN 
UNDERFLOW PUMP 
UNDERFLOW SUING PUMP 
MULTITUBE F I L T E R  PACKAGE 
BACKWASH WATER TANK 
BACKWASH WATER PUMP 
BACKWASH WATER SWING PUMP 
DUST SCRUBBER 

70 GP,M 
70 GPM X 100' 
10,000 GALLONS 
20 GP,M X 75' 
20 GPH X 75' 
40 GPM X 75' 
2 0  GPM 

40 GPM x 75' 
400 GPM 
6,OO GALLONS 
6 GPM, 
6 GPM 

3 GPM 
3 GPM, 
40 GPM X 80' 
40 GPM X 80' 
180 GPM X 80' 
180 GPM X 80' 
75,000 GALLONS 
75,000 GALLONS 

400 GPM x 1009 
400 GPM X 100' 

85,000 GALLONS 

I 

1 3 , 7 5 0  GALLONS 
4 5 0  GPM X 150' 
450 GPM X 150' 

10 GPM X 1 2 5 '  
10 GPM X 125' 
400 GPM 1 MICRON 
1.000 GALLONS 
100 GPM X 1 7 3 '  
100 GPM X 1 7 3 '  
3,000 SCFM 

2" X 10 FT. 
2 x 3 - 1 0 M T  
9'-0" X 25'"'' O.A.L. 
1 1/2", A I R  
1 1/2", A I R  
2", A I R  
2" FLANGED 

2". A I R  
3 X 4-10 
4'0.0. X 6.0 O.A.H. 
1'-6*1 X 3'-6" 
1'-6" X 3 p - 6 "  

4'O.D. X 5' T /T  
PIER 1'-6'' X 3'-6" 
PIER 1'-6" X 3'-6" 
VERTICAL CANTILEVER 
VERTICAL CANTILEVER 
VERTICAL 'CANTILEVER 
VERTICAL CANTILEVER 
25' 0.D.X 24' O.A.H. 
2 5 '  0.0. X 2 4 '  0 . A . H  

3 X 4-13 
3 X 4-13 

40' O.D. X 10'-0" O.A.H. 

9 '  O.D. X 34' T /T  
3 X 4-13 
3 X 4 - 1 3  
6" O.D. X 2' O.A.H. 
6" 0.0. X 2 '  O.A.H. 

3564 I N }  SURFACE 6 TUBES 
5' O.D. X 7'-0" O.A.H. 
2 X 3-13, 2 5 4 1  
2 X 3-13. 2 5 4 1  
28" 0.0. X 91" L 80% FOR 1 
4ICRON 

P - 2 5  
P - 2 5  
P - 2 5  
P - 2 5  
P-25 
P-25 
P - 2 5  
P-25 
P - 2 5  
P-27 
P - 2 7  
P-27 
P-27 
P-'27 
P-27 
P-27 
P-27 
P-27 
P-27 
P-27 
P-27 
P-27 
P-27 
P-27 
P-27 
P-27 
P-28 
P - 2 8  

P - 2 8  
P - 2 8  
P - 2 8  
P - 2 8  
P - 2 8  
P-28 
P - 2 8  
P - 2 8  
P - 2 8  
P-28 
P - 2 8  
P - 2 2  



t-4 
Cr; 
4 &y 181 -SCB 

51 -X182-TNK 

51-X l83-AGT 

51-X l84-PMP 
51-X l85-PMP 
51 -XlBC-FLO 
51-Xl87-OMR 

51-X l88-HTR 

51-X189-FAN 
51-X190-SEP 
51-X l91-ARM 
51-X l92-PMP 
5 1 - X l 9 3 - T N K  
51 -X194-PMP 
51 -X195-PMP 
51-X l96-PMP 
51-X197-PMP 
5 1 - X l 9 8 - F L T  
51-X200A-FLT 
Sl-XZOOB-FLT 
Sl-XZOOC-FLT 
51-XZ03-MXR 
51-XZ04-TNK 
51-X205-AGT 
51-X206-PMP 
51-XZ07-PMP 
5 l -XZ16A-SCB 
51 -X216B-SCB 
51 -X217-FAN 
51-XZ18-PMP 
51-XZ19-PMP 
51-XZ28-TNK 
51-XZ30-PMP 
51-XZ96-PMP 
51-XZ97-TNK 
51-XZ98-PMP 

M I S T  SCRUBBER 

SCRUBBER TANK 

AGITATOR 
. .P I  . . .-. 

RECIRCULATION PUMP 
RECIRCULATION SUING PUMP 
FLOW SPLITTER 
SCRUBBER EXHAUST OEHISTER 

SCRUBBER EXHAUST REHEATER 

EXHAUST FAN 
OUPLEX STRAINER 
ALUM UNLOADING ARM 
ALUM UNLOADING PUMP 
ALUM STORAGE TANK 
METERING PUMP 
METERING PUMP 
METERING PUMP 
S P I L L  PUMP 
DUPLEX F I L T E R  
CARBON F I L T E R  
CARBON F I L T E R  
CARBON F I L T E R  
MIXER 
PH MIXING/RECYCLE TANK 
AGITATOR 
I X  FEED PUMP 
I X  FEED SUING PUMP 
VENT SCRUBBER 
M I S T  SCRUBBER 
SCRUBBER EXHAUST FAN 
SCRUBBER PUMP 
SCRUBBER' PUMP 
CAUSTIC D I L U T I O N  TANK 
D l L U T E  CAUSTIC FEED PUMP 
TREATED WATER PUMP 
TREATED WATER TANK 
TREATED WATER SWING PUMP 

40 GPM 40 MESH 
70 GPM 
70 GPM 

20 GPM 
20 GPM 

1 

8,100 GALLONS 

4 0 0  GPH X 160' 
400 GPM X 160' 
220 CFM 

220 CFM 

6'-0" I.D. X 6'-0" S 1 . S .  4 P-22 
I 

3.0?0 SCFM 

300 ' GALLONS 

4001RPM 10" 
PROPELLER 45" L SHAFT 

i BUBBLE CAP T R A l S  
42" I.D. X 48" ST. S I D E  HINGED P-22 
L I D  
PORTABLE CLAMP ON 3/4" O I A  X 

I 
P - 2 2  

P - 2 2  
P - 2 2  

1 GPM PER PATH 5" W X 14" H X 2O"L P-22 
3,000 SCFM 98% 24" I . D .  P - 2 2  
REMOVAL AT 10 
MICRONS 
3,000 SCFM, 66M 24" I . D .  FINNED TUBE HEAT P - 2 2  
BTU/HR EXCHANGER-120 SO. FT.  
3,000 SCFM AT 55" WC 13" I N L E T  11" OUTLET P - 2 2  

I 

. 

400 GALLONS 
20 GPH x 80' 
zoo GPM x 1809 
35,000 GALLONS 
200 GPM X 180' 

6" O I A .  X 24" HT 
2" 
2x3-10 
HORIZONTAL 8' 0.0. X 20' T/T 
2'-0" X 2'-3" P I E R  
2'-0" X 2'-3" P I E R  
2'-0" X 2'-3" P I E R  
1 1/2", A I R  DIAPHRAGM 
2" FLANGE0 
6'-6" O.D. X 9'  S.S. 
6'-6" 0.0. X 9 '  S.S. 
6'-6" O.D. X 9'  S.S. 

9 0.0. X 1 7 '  S.S. 

3 X 4-13 ,  2 8 4 1  
3 X 4-13. 2 8 4 T  
ON SHOP ASSEMBLED S K I D  

ON S K I D  WITH 51-X216-SCB 
ON S K I 0  WITH 51-XZ16-SCB 
ON S K I D  WITH 51-X216-SCB 
4 '  0.0. x 5' S.S. 
1 X 2 - 1 0 H T  
P l E R  2'-6" X 5'-6" 
12' 0.0. X 38'-6" S.S. HORIZ 
PIER 2'-6" X 5'-6" 

P - 2 2  
P - 1 9  
P - 1 9  
P - 1 9  
P - 1 9  
P - 1 9  
P - 1 9  
P - 1 9  
P - 1 9  
P - 3 0  
P - 3 0  
P - 3 0  
P-30 
P - 3 0  
P - 3 0  
P - 3 0  
P - 3 0  
P - 3 2  
P - 3 2  
P-32 
P - 3 2  
P - 3 2  
P-33 
P - 3 3  
P - 4 8  
P - 4 8  
P - 4 8  



. '51-XJ02-TNK I 51-X303-AGT 
i' *- '  51 -X304-PMP 

51-X305-PMP 
51-X306-PMP 
51-X310-TNK 
51 -X3 1 1 -AGT 
51 -X312-CLFR 
51-X312-CLFR 

51 -X313-CLFR 
51-X313-CLFR 

51 -X3 14-FLO 
51 -X315-SEP 
51-X316-SEP 
51-X317-TNK 
51-X318-SEP 
51-X319-PMP 
51-X320-PMP 
5 1 -X32 1 - PMP 
51-X322A-FLT 
51-X322B-FLT 
51 -X322C-FLT 
51-X322O-FLT 
51-X322E-FLT 
51-X323-PMP 
51-X324-PMP 
51-X328-MXR 
51 -X329-TNK 
51-X330-AGT 
51 -X331 -PMP 
51-X332-PMP 
51 -X361-TNK 
51-X362-AGT 
51-X363-PMP 
51 -X364-PMP 
51-X395-TNK 
51-X396-TNK 
51-X397-PMP 
51-X398-PMP 
51 -X399-HTX 

GROUND/STORM WATER SURGE TANK 17 000 GALLONS 
GROUND/STORM WATER AGITATOR 

GROUND/STORM WATER PUMP 725 j6PM 

' i  
I 

GROUND/STORM WATER PUMP 725 lGPM 

GROUNO/STORM WATER SWING PUMP 725 \GPM 
PH HOLDING TANK 
AGITATOR 
GROUNO/STORM WATER CLARIFIER 
GROUNO/STORM WATER CLARIFIER 
(2NO MOTOR) 
GROUNO/STORM WATER CLARIFIER 
GROUNO/STORM WATER CLARIFIER 
(2NO MOTOR) 
FLOW SPLITTER 
UNDERFLOW SCREEN 
UNDERFLOW SCREEN 
OVERFLOW TANK 
UNDERFLOW SCREEN 
UNDERFLOW PUMP 
UNDERFLOW PUMP 
UNOERFLOY PUMP 
CARBON FILTER 
CARBON FILTER 
CARBON FILTER 
CARBON FILTER 
CARBON FILTER 
OVERFLOW PUMP 
OVERFLOW PUMP 
MIXER 
PH MIXING/RECYCLE TANK 
AGITATOR 
I X  FEEO PUMP 
I X  FEEO SWING PUMP 
WASTE SLURRY SURGE TANK 
WASTE SLURRY AGITATOR 
WASTE SLURRY PUMP 
WASTE SLURRY SUING PUMP 
ELUATE RECEIVER 
ELUATE RECEIVER 
ELUATE TRANSFER PUMP 
ELUATE TRANSFER SWING PUMP 
ELUATE HEAT EXCHANGER 

. . c 

11, i 5 0  GALLONS 

85,000 GALLONS 

45,000 GALLONS 

5400 GALLONS 
! 

I 

13,750 GALLONS 

10 GPM X 125' 
10 GPH X 125' 
10 GPH X 125' 

725 GPM X 150' 
725 bPM X 150' 

14.600 GALLONS 

! 

725 GPM X 200' 
725 GPM X 200' 
17,000 GALLONS 
230 RPM 
30 GPM X 120' 
30 GPM X 120' 
17,000 GALLONS 
17.000 GALLONS 
40 GPM X 110' 
40 GPM X 110' 
2,600,000 BTUH 

. .  
12' O.D. X 20' S . S .  

4 X 6-10 
4 X 6-13 
4 X 6-13' 
10' 0.0. X 20' O.A.H. 

40'-0'' 0.0. X 10'-0" O.A.H. 

40'-0" O.D. X 10'-0" O.A.H. 

3'U X 6'L X 4'H 
6" 0.0. X 2' O.A.H. 
6" 0.0. X 2' O.A.H. 

6" O.D. X 2' O.A.H. 
PIER 1'-6" X 3'-6" 
PIER 1'-6" X 3'-6" 
PIER 1'-6'' X 3'-6" 
6'-6" O.D. X 9 '  S.S. 
6'-6" 0.0. X 9' S.S. 
6'-6" O.D. X 9' S.S. 
6'-6" O.D. X 9 '  S.S. 
6'-6" 0.0. X 9' S.S. 
4 X 6-13 
4 X 6-13 
8" OIA.  X 2'-5" O.A.L. 
12' 0.0. 17'-4" O.A.L. 

8.' 0.0. x 34' T/T 

4 X 6-17, 3651s 
4 X 6-17, 365TS 
12' O.D. X 20' O.A.H. 
(1) 24" IMPELLER 
1 1/2 X 3-13 MT 
1 1/2 X 3-13 MT 
12' 0.0. x 20 S.S. 

1 X 2 - . l o  NMT 
1 X 2 - 10 NMT 
8" D I A .  X 8'-0" O.A.L. 

37 SQ. FT. 

1 2 9  O.D. x 20 S.S. 

P-36 
P-36 
P-36 
P-36 
P-36 
P-36 
P-36 
P-37 
P-37 

P-37 
P-37 

P-37 
P-37 
P-37 
P-37 
P-37 
P-37 
P-37 
P-37 
P-39 
P-39 
P-39 
P-39 
.P-39 
P-37 

P-39 
P-39 
P-39 
P-39 
P-39 
P-35 
P-35 
P-35 
P-35 
P-33 
P-33 
P-33 
P-33 
P-33 

P-37 



51-X41l-AGT 
51-X412-PMP 
51-X414-MXR 
51-XQ15-TNK 
51 -x4 le-PMP 
51-X419-PMP 
51-X423-PMP 
51-X424-PMP 
51 -X425-TNK 
51 -X456-TNK 
51 -X457-RCV 
51-X45B-PMP 
51-X459-PMP 
51-X460A-FLT 
51-X460B-FLT 
51-X461-TNK 
51-X462-PMP 
51 -X464-PMP 
51-X465-TNK 
Sl-X467-PMP 
51-X471-MXR 
51 -X472-PMP 
51-X474-FLT 
51-X475-TNK 
51-X476-PMP 
51-X477-PMP 
51 -x4 78-PMP 
51-X479-PMP 
T-19X-3000 

-I FP 

MIXER i 

1ST STAGE PRECIPIl~lOR 

AGITATOR 
2ND STAGE PRECIPITATOR 

AGITATOR 
PRECIPITATOR PUMP 
MIXER 
THICKENER TANK 
UNDERFLOW PUMP 
OVERFLOW PUMP 
TREATED ELUATE PUMP 
TREATED ELUATE SUING PUMP 
TREATED ELUATE TANK , 

FLASH TANK 
CONDENSATE RECEIVER 
CONDENSATE PUMP 
CONDENSATE PUMP 
MULTITUBE FILTER 
MULT I TUBE FILTER 
BACKFLUSH WATER TANK 
BACKUASH PUMP 
BACKUASH PUMP 
PH MIXING/RECYCLE TANK 
FILTER FEEO PUMP 

FILTER FEEO SUING PUMP 
MULTITUBE FILTER 
BACKFLUSH WATER TANK 
BACKFLUSH PUMP 
BACKFLUSH SUING PUMP 
MIXING/RECYCLE PUMP 
M I  X I NG/RECYCLE PUMP 

. MIXER 

I 

40 IPU 
,4bO GALLONS 

lS5,RPM 
2,400 GALLONS 

230 RPM 

40 GPM 
40 GPM @ 100 PPM 
0.5 TO 3 GPM X 65' 

50 GPM X 75' 
50 GPM X 75' 

40 GPM x eo' 

40 GPM x eo' 

35,000 GALLONS 

52 GALLONS 
25 GPM X 125' 
25 GPM X 125' 
350 GPM 1 MICRON 
350 GPM 1 MICRON 
1000 GALLONS 
100 GPM X 173' 
100 GPM X 173' 
35,000 GALLONS 
1,100 GPM X 150' 

1,100 GPM X 150' 
1100,GPM SO MICRON 
1,000 GALLONS 
100 GPM X 173' 
100 GPM X 173' 
2.200 GPM 
2.200 GPM 

EXISTING STORAGE TANK (CAUSTIC 20,020 GALLONS 
DILUTION) 

2" x 2'-0" 
6' 0.0. X 6'-6" S.S. 
O.A.H. F 6 D BOTTOM 
24" IMPELLER 
8' O.D. X 5'-6" S.S. 

i 17 * -411 

17 ' -4" 
O.A.H. 60x CONE BOTTOM 
21" IMPELLER 
1 X 2 - 10 NMT 
2" OIA.  X 1'-9" O.A.L. 
9'-O"L X 6'-0"U X 10'-O"H 
1 1/2 X 2 X 3 '  O.A.L. 
1 x 2 - 1 0 M T  
2 x 3 - 8 M T  

12'-0" D.D. X 38'-6" S.S. 
2'-0: X 4'-0" T/T 

2 ~ 3 - 8 ~ ~  

, 

5'-0" D.D. X 7'-0" S.S. 
2 X 3-13, 2541 
2 X 3-13. 2541 
12' 0.0. X 38'-6" T /T  
4 X 6-13. 3641s 
8" O I A .  X 2'-5" O.A.L. 
4 X 6-13, 3647s 
3564 I N }  SURFACE 6 TUBES 
5'-0" O.D. X 7' S.S. 
2 X 3-13, 2541 
2 X 3-13, 2541 
8 X 10-15 
e x 10-1s 
11' O.D. X 32'-6" O.A.L. 

P-33 
P-33 

P-33 
P-33 

P-33 
P-33 
P-33 
P-34 
P-34 
P-34 
P-34 
P-34 
P-34 
P-46 
p-46 
P-46 
P-46 
P-37 
P-37 
P-37 
P-37 
P-37 
P-44 
P-44 
P-44 
P-44 
P-44 
P-44 
P-44 
P-44 
P-44 ' 

P-44 
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Introduction: 

DURATEK Corporation prepared a three volume report titled "Demonstration of 
Ion Exchange and Reverse Osmosis on FEMP Wastewater - Results of Task B 
Demonstration Test"; October 1991. A copy of the Test Plan for this 
demonstration was provided to OEPA - Southwest District Office on November 28, 
1990. Exerpts from this report are being provided to document the results of 
this pilot study. 

Volume 1 of this report contains: 

* Executive Summary 
* Administrative Information 
* Background * 
* Information on the results - Preliminary Tests, Demonstration 
* Conclusions 
* References 

Description of the Demonstration Unit 

Tests, and Additional Tests. 

- - . - - __ __ - - __ 
This information is being provided. The balance of Volume <consists of 
Demonstration Unit operating procedures and analytical procedures. These 
procedures are not being provided but are available upon request. 

Volume 2 consists of analytical results on various treatment flow schemes; 
used to determine the optimum process flow which then would be selected and 
tested fully. 
request. 

This volume is not being provided but is available upon 

Volume 3 contains the Demonstration Unit analytical results for the selected 
process flow. It contains daily process data (approximately 300 pages) from 
January 21, 1991 through June 11, 1991. It also contains the results from 
Isotherm Tests, used to determine the ion exchange resin's saturation capacity 
for uranium and to estimate the effectiveness of the resin regeneration 
process in terms of the ability of the regenerated material to remove uranium 
from water. This volume is not being provided but is also available upon 
request . 
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EXECUTIVE SUMMARY 

This is the final report on the Task B pilot-plant studies of the project 
"Demonstration of Ion Exchange and Reverse Osmosis on FEMP Wastewaters." The 
final repon on the Task A laboratory studies was provided earlier. The goal of this 
project has been to evaluate technologies and develop an effective and cost-efficient 
system for treating discharge waters from the Fernald Environmental Management 
Project (FEW) in Fernaid, Ohio. 

A 10 gallon per minute (gpm) pilot-plant Demonsuation Unit @U) was designed 
- -  

and constructed, based on the results of the laboratory studies, for on-site evaluations 
at the FEW. After a series of preli-1 tests to determine the simplest combination 
of treatment technologies capable of meeting FEMP discharge goals, -the DU was 
operated around the clock from mid-January through mid-June 1991. The feed to the - 

DU during this long-term Demonstration Test was from Manhole 175, the final point 
for sampling water before discharge to the Great Miami River. The water at this point 
is an aggregate of all the water being discharged from the FEMP. This water contained 
an average Uranium concentration of 1370 ppb, significantly exceeding the discharge 
goal of 20 ppb uranium. 

The configuration of the DU during the demonsuation test, based on the results 
of .the optimization performed during the preliminary tests, was: 

SandFiltration 
Ion Exchange @owex 21K media) 
Ion Exchange (Purolite A600 media) 

The results of the demonstration test showed that this process stream effectively 
removed all the uranium. The sand filter lowered the Uranium concenuauon to an 
average of 967 ppb. The Dowex 21K captured the remaining uranium, providing an 
effluent concentration of 0-2 ppb until breakthrough was approached. Breakthrough of 
this media, defined as the point where the effluent Uranium concentration consistently 
remained above 20 ppb, occurred after treating 9,200 column volumes of water. 

The Purolite A600 media was included in the process stream primatliy to capture 
any heavy metals, such as chromium, which had been of concern during the laboratory 
tests. However, sigmfkant heavy metal conta&mion was not encountered during these 
tests. 

The discharge water from the Demonsuation Unit met all  other FEMP goals. 
The concentrations of the contaminants regulated under the Safe Drinking Water Act 

1 
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were all under their Maximum Contaminant Levels ( M U ) ,  except for nitrates. The 
effluent nitrates level was slightly above the M U  of 10 ppm but well within the 
NPDES requirement for the FEMP of 72.7 ppm (30 day average). The pH of the water 
was also within the limits prescribed in the SDWA. The Total Dissolved Solids and 
Total Suspended Solids levels were also under the FEMP discharge goals of 500 ppm 
and 30 ppm, respectively. 

DRTK-R-92035 

Several additional tests were performed - regeneration of the Dowex 21K media, 
isotherm tests on new and regenerated Dowex media, and Toxicity Characteristic Leach 
Procedure (TUP) tests on the three media (sand, Dowex 21K and Purolite A600) at 
the end of the Demonstration Test. 

Regeneration of the Dowex 21K removed most of the uranium from this resin. 
The capacity of the regenerated material appeared to be about an order-of magnitude 
lower than- new Dowex 21K in the isotherm tests. However, -the concentration of 
uranium in the water used to challenge the regenerated media was only 100 ppb, 
compared to 1100 ppb U in the water used to test the new nredia. This dmnivic 
difference in the uranium levels of the challenge waters could be a significant factor in 
the apparent lower capacity of the regenerated Dowex 21K. In both cases, the challenge 
water came from Manhole 175 in which the uranium concentration was an unconnolled 
variable. Another difference between the two challenge waters was the concentration 
of iron and manganese in the water. The water used to challenge the regenerated resin 
had sigmficantly greater quantities of these ions than the water used to challenge the 
new resin. The data also show a significantly greater removal of these ions by the 
regenerated resin. Thus, the competitive removal of the iron and manganese could also 
have conmbuted to the observed lowering of uranium removal capability. 

The T U P  tests of the spent sand, Dowex 21K and Purolite A600 media were 
a l l  negative. Thus, while these materials are radioactive (as a result of uranium 
captured), they are not hazardous. 

The data obtained during this study are being used in the design of the Interim 
Advanced Wastewater Treatment and Advanced Wastewater Treaunent systems for final 
treatment of FEMP waters before discharge to the Great Miami River. 

.. 
ll 
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ADMINISTRATIVE INFORMATION 

This work was conducted under Westinghouse Environmental Management 
Company of Ohio (WEMCO) Purchase Order No. 2-97577, "Demonstration of Ion 
Exchange and Reverse Osmosis on FEMP Wastewater." The WEMCO Project Manager 
was initially Marvin Gross. After Mr. Gross' transfer to another project, Robert Kneip 
became the WEMCO Project Manager. Mr. William Greenman was the Project Director 
and Dr. Stanley M. Finger was the Project Manager at Duratek Corporation. Major 
contributors to this project were Dr. S. Finger, G. Tinker, B. Groc, L. Colliere, and R. 
Mowad of Duratek Corporation; Drs. P. B. Macedo, M. Brandys, A. Alhedai, M. Adel- 
Hadadi, and N. Balitactac of the Catholic University of America Vitreous State 
Laboratory; and Mr. R. Quinn of R. Q. Associates. 

The overall objective of this effort was the evaluation and demonstration of an 
effective and cost-efficient process scheme for treating discharge waters at the Fernald 
Environmental Management Project (FEW) at F d d ,  Ohio. The project was divided 
into two main tasks: 

Task A - Bench-scale evaluation of specific 
technologies as pan of an overall treatment 
process. 

Task B - Process scheme optimization and on-site 
testing with a pilot-plant Demonstration Unit (DU) 
for the treatment of FEW discharge waters. 

This report details the results of the process scheme optimization and on-site 
long-term demonstration test, Task B of this project. The results of the Task A bench- 
scale evaluations were reported earlier( 1). . 

The FEMP generates a wide variety of wastewaters, ranging from process water 
to stormwater runoff. Wastewaters are combined and monitored at the National 
Pollutant Discharge Elimination System (NPDESLdischarge point located at Manhole 
175. Specifically the following five streamsTonstitute the flow monitored at Manhole 
175: 

Generalsump 
Biodenitrification (BDN) Facility 

1 
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Sewage Treatment Plant ( S T ;  
Stormwater Retention Basin (SWRB) 
Storm Sewer Lift Station (SSLS) 

Stormwater runoff discharged via the SWRB and SSLS is the highest volume wat 
source in the Manhole 175 discharge. The stormwater runoff flow is highly variable u 
is relatively low in Total Dissolved Solids (TDS). The water from the General Sun 
is a relatively clean stream which results mostly from treated waste redk 
from drinking water production and controlled coal pile stormwater nmoff. The BE 
stream contains wastewater resulting from production facilities and controlled-runc 
from waste storage units at the facility. The STP stream contains wastewater resulti 
mostly from sanitary water usage. The BDN and STP smams arc theL mc 
contaminated of the five, representing the greatest challenge to the treatment system 
terms of the amount of contaminants to be removed. Since Manhole 175 is the fir 
sampling point for - all - - FEMP - - _- discharge - - __ streams, it-represents a weighted _ _ _ ~  aven 
composition and total flow rate of a l l  the FEMP dischargewaters. 

The current practice is to treat water from process areas prior to discharge h 
the Great Miami River. Stomwater, which is tested before it is released, on @e oti 
hank is discharged with only settling prior to release;-The combined-discharge to A- 

river could normally contain up to 1-2 parts per million (ppm) uranium. 
- - ~ _ ~ _ _ _  

The FEMP is designing an Advanced Wastewater Treatment ( A m  Plant 
treating the waters generated or collected at the facility. As an interim measure, 
Interim Advanced Wastewater Treatment (IAWWT) system is being developed for * 

until the AWWT comes on line. This interim system will be used to remove urani 
from the SWRB flows to offset additional uranium loading to the Great Miami Ri 
that will result from the pumping of contaminated groundwater from the south plu 
area of the FEW. The objective of this project is to develop an effective and cc 
efficient process for final treatment of the discharge water before it is released into 
river, providing critical input for the IAWWT and the AWWT systems. 

The goal of these studies is to provide an effluent containing less than 20 p: 
per billion (ppb) uranium and that all other contaminants in the discharge water 
within the Maximum Contaminant Levels (MU) cited under the Safe Drinking Wi 
Act, as amended. It was also desired that the Total Dissolved Solids be below 500 F 
and the Total Suspended Solidfbe below 30 pprn. 

The experimental program was designed with the following additional cnt 
in mind, which are important for the development of an effective, reliable and c 
effective treatment system: 

2 
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Radioactive wastes separated from non-radioactive wastes to the 
maximum extent possible 
Volume of radioactive wastes minimized 
Treatment technologies and overall process "robust," i.e. rrrrmmall 
affected by wide variations in water composition and flow rate 
Process as simple and inexpensive as possible 

. .  
Y 

These goals assure that the treatment system developed wil l  be practical to operate as 
well as effective in removing residual contaminants in FEMP waters. 

- - - -  

DEMONSTRATION UNIT 

The Demonstration Unit @U) was designed to allow for an effective evaluation 
of the process for final treatment of FEMP discharge waters. The DU system, housed 
in a d e r ,  provided the following technologies, as shown in Figure 1: 

_ _  __- 

Chemical Pretreatment 
SandFiltration 
Ion Exchange (2 stages) 
Reverse Osmosis 

The system was designed to also accommodate ozonation, if this treatment were required 
for organics removal. However, organics were not encountered in the FEW water 
samples studied during the Task A bench-scale tests. 

The DU is a 10 gpm continuous flow pilot-plant system operating on-site near 
LManhole 175. It is capable of drawing water either from Manhole 175 or from a 4,000 
gallon feed tank adjacent to the DU trader, Figure 2. This feed tank was used for 
running tests with water from the Stormwater Retention Basin. The feed pump could 
also be used to N1 the feed tank from Manhole 175, as shown in the DU system piping 
diagram, Figure 3. 

The feed water, either from the feed tank or Manhole 175, could be mixed with 
appropriate chemicals to precipitate dissolved solids and to coagulate precipitated and 
suspended solids. A combination of alum and PolyPure A-210 coagulant aid were found 
to be effective for chemical pretreatment during @e earlier laboratory studies(1). The 
pretreatment chemicals were mixed with the hcoming water by an in-line static mixer, 
as shown in Figure 4. The mixture is then fed into a coagulation/clarification tank with 
a two hour residence time to allow the suspended materials to settle to the bottom. 
Separated solids could be pumped periodically from the bottom of the tank into 55 
gallon drums for drying. 

3 58 



Figure 1 - Flow Diagram 
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Figure 2 - Demonstration Unit Trader and Feed 
Tank 
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The pH of the clarified fiauid would be adjusted, if needed, to pH 8 prior t( 
feeding to the filtration and ion exchange coiumns, Figure 5. Filuarion is needed at thi 
point to remove any remaining particulates prior to ion exchange. Fifteen cubic feet o 
a 50 mesh sand were used in the filtration column. The filtration column wa 
backwashable and sluicable to facilitate media changes. Removed media was placed K. 
55 gallon drums. 

From the liltration tank, the water was fed to a series of two 30 inch diamete 
ion exchange columns, Figure 5. The first ion exchange column contained-15 cubic fee 
(660 lb.) of Dowex 21K media. The second column contained 15 cubic feet d Purolit 
A 0  media. These tanks were also sluicable to facilitate media changes. 

1 .  

The water leaving the ion exchange columns would then have its pH lowered t 
5-6.5, as required for effective reverse osmosis. This drop in pH could cause dissolve 
carbonates to decompose, releasing carbon dioxide. A-degassifier was provided-in tk 

- s ystem-to-provide-for the venting-of- any-released carbon-dioxide. The-waterwasthe 
pressurized and fed to the reverse osmosis system, Figure 6. The first two stages ( 

reverse osmosis used brackish water membranes to achieve 80-90% water removal. 

At this point, the dissolved solids remaining in the water would be v& near tt 
saturation point. Further water removalwodd cause dissolved solids tc--@Eipitat 
clogging the reverse osmosis membranes. The reject water from the second rever: 
osmosis stage (containing the remaining dissolved solids) would, therefore, -be route 
to holding tanks, Figure 7, for treatment to prevent scaling and retard precipita 
formation in the third stage of reverse osmosis. Two holding tanks were pvided - or 
for treating the water from the second reverse osmosis stage while the other (con& 
already aeated water) was used to feed the third stage of reverse osmosis. 

~ ~ ~ ~ _ _ I _ _  

- - - . -  ~~ -~ _ _  

- ... . 
After this treatment, the water would be repressurized and fed into the third sta! 

of reverse osmosis. The third stage contained seawater membranes, allowing for fin 
water removal in excess of 98%. The purified water from the three stages of the rever 
osmosis system would be adjusted to a final pH between 6.5 and 9, as required f 
FEW discharges, and then discharged into Manhole 175. Final reject water would 1 
put into 55 gallon drums. However, as discussed in the Results section of the rep0 
it was determined that reverse osmosis was not needed to achieve treatment goals. TI 
was determined after tzsting the first and second reverse osmosis stages, so the thi 
stage was not activated. L 
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Tie Demonstration Unit had appropriate fittings so that individual stages couid 
be bypassed or h e  processing scheme rearranged, Figure 8. This was an important 
consideration for the system optimization performed during the p r e l i m i ~ ~ ~  tests. 
Appropriate sampling points were located throughout the system to assess process 
performance. 

Significant flow 
disruptions, indicative of process problems, were sensed by a flow control system. If 
this control system detected any flow disruption, it would automatically shut down the 
process system to prevent spills. The interior of the trailer housing the DU had a 6 inch 
tall dike all around the perimeter to prevent minor spills from escaping the trailer. A 
drain was provided at a low point within the diked area to drain any spluage directl5 
into Manhole 175. Thus, the DU was designed and constructed to eliminate an! 
uncontrolled release of water onto the ground. 

The Demonstration Unit was designed to be fail-safe. 

- - _ _ _ _ _ _  
The Demonstration Unit was also ouditted with appropriate-fire detectors an< 

A Health and Safety Plan wa alarms, connected to the FEMP Fire Depanment. 
provided for the operation of the DU and the conduct of the required studies(2). 

~ ~~ -~ -Appendix A provides the detailed operating insmctions which welt used to mi 
the Demonstration Unit This appendix includes information and operating procedure 
for the ion exchange and reverse osmosis sub-systems. 

- ~ 
~ 

RESULTS t q  

>. 

The technologies included in the DU were based on the results of'the Task I 
laboratory evaluations. However, it was recognized that the water samples used in thos 
studies might not accurately represent the actual water currently being discharged fror 
the FEW. In fact, this concern was borne out. The discharge water encountere 
during the Task B tests was considerably cleaner, i.e. contained fewer contaminants i 
levels requiring treatment. than the samples studied during the laboratory tests. Thu: 
while the results of the laboratory tests were a valuable guide in designing the DU, th 
on-site tests were important in &.:eloping an effective treatment system. 

For this ieason, the Task B stuzes ieported here were conducted in two part 
First, a series of preliminary tests were performed to determine the simplest combinatic 
of technologies required to achieve the treatment goals. After the process scheme wi 

optimized during the preliminary tests, a long-term Demonstration Test was conductc 
io obtain pexfcrmance priuneters. e.g. breakthrough period, required for scale-1 
calculations. 

12 
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Figure 8 - Interior of the Demonstration Unit 

. . .  . .  
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In addition, severill auditionai tests were performed. These included regeneratio. 
of the Dowex 21K ion exchange media, isotherm tests on the Dowex 21K(both unuse 
and regenerated), ana Toxicity Characteristic Leach Procedure (TCLP) tests on each c 
the solid media used during the Demonstration Test to determine if these solids wer 
hazardous in addition to being radioactive (making them a mixed waste). 

Approximately 1.200 samples were obtained during these studies. Each sampj 
was analyzed for major and minor chemical constituents, anions, radioisotopes, an 
physical praperties, as listed on Table 1. The analytical procedures mdocmncnted i 
Appendix B. A total of 75 me8suTemeIlts wete made on each sample.. Thus,,son 

Preliminarv Tests 

90,OOO dam points were obtained during these studies. 
1 -  

. *  
I? 

The objective of the preliminary tests was to determine the simplest treaeme 
scheme that would provide the necessary contaminant removaL. The.. prima- 

- contaminaat encountered in-the discharge-wateswas uranium, althoughAt-wasiinitial 
felt that heavy metals at levels of regulatory concern might also be e&nmtcxcd. TI 
philosophy utilized during process optimi7ation was to proceed fiik-the simple 
arrangement of technologies that could possibly meet the treatment goals and, 
unsuccessful, _______ add additional treatment stages until the gods were met. kccafilingiy, t. 

exchange, arranged in series, as the treatment scheme. The data from this and the 0th 
prelhhary tests are provided in Appendix C. 

The sand-Dowex 21K-Purolite A600 arrangement was tested against water frc 
Manhole 175 and water from the Stormwater Retention Basin (SW).. The syste 
effectively removed all the uranium from these waters. About one-thiid of the ufani~ 
was removed by the sand (indicating that some of the uranium was;associated w- 
particulates) and the rest was removed by the Dowex 21K ion exchanger:. The efflue 
Uranium concentra5on from the Dowex 21K was consistently in 
Neither heavy metals nor organics at levels of regulatory sigdcantx 
in the feed to the DU during this or the subsequent tests. 

_ _ _ _ ~ ~ ~ -  - - __ - 

first tests u&d-&d-filb$oc Dowey21K i ~ - e x c ~ g ~ ~ ~ - ~ ~ = A 6 - i ( -  

2% 

A single run was performed using only sand filtration and Dowex 21K. Wh 
this process scheme removed all the uranium, there was concern that the systcm WOI' 
not be able to remove heavymetals, e.g. chromium, should these contaminants 
encountered. Therefore, the Purolite A600 media was included in the subsequent te: 

There was a strong desire to include reverse osmosis in the system to f m ~  
reduce Total Dissolved Solids (TDS) and Total Suspended Solids (TSS) Levels. Seve 

14 
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Table 1 

Analyses Performed 

M O R  ALKALINE ELEMENTS [ppml: 

Ca ME Na 

WCE ELEMENTS [ppb]: 

A1 As B Ba Be 
Bi Br Cd Ce c o  
Cr cs cu Fe Hg - 

Mn 
Ni os Pb Rb Ru 
Sb sc  Sn Sr Th(232) 
Ti TI u (total) V W 
zn zr 

- - --__- Mo------ Nd--- --I- . ._ L'- ---- -- 1 -  

RADIOISOTOPES [ppb]: 

sr90 Tc99 Ru106 Cs137 Pm147 
Ra226 Ac227 Th228 Th230 m 3 4  

Pu240 Pu242 Am24 1 C d 4 4  
U233 U235 U236 Np237 Pu239 

.- ANIONS [ppm]: 

c1- _. F- NO3 - S04=(F) so4= 
C03= HC03- 

OTHER DATA: 

CaCO3=(F) Had(F) C O N D O  coND,umho 
PH 0 PH TDS *ppm TS S,ppm 
nC,ppm TOC-ppm 

(F) Denotes data collected at the field locatifi at the FEMP. 

. .  . .  
.. . , *  , 
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test runs were conducted using both Manhole 175 and S W R B  waters with the followin 
treatment configuration: 

SandFiltration 
Ion Exchange 1 - Dowex 21K 
Ion Exchange 2 - Purolite A600 
Reverse Osmosis - stages 1 and 2 

These tests uncovered an unexpected problem - very fine, probably colloidal, particulate 
in the water which fouled the reverse osmosis elements. This fouling was deduced fror 
the high feed pressure required to achieve the desired 90% rejection. The feed pressur 
should have been approximately 260 pounds per square inch (psi). Instead,. fee 
pressures in excess of 400 psi were required. As water passed through the revers 
osmosis system, the required feed pressure increased- The pressure drop across tf 
reverse osmosis elements, however, remained low. This behavior is indicative of a ver 

_ _  fine particulate foulant-coating-the-elements.- This behavior was not observed during tf 
relatively short reverse osmosis tests conducted during the Task A laboratory studiez 

- 

Silt Density Index (SDI) measurements we= obtained at all stages of the treatme: 
system. These measurements were in excess of 5 (indicative of excessive foulant level 
atX-EiG@5C This-ithe f o u l i n g m ~ ~ ~ w ~ p ~ s e t l t i t i t h e ~ f c e d w a t e r ~ d - p ~ s c - ~  
through the sand filter and both ion exchange media. During a test in which the sar 
was replaced with carbon filtration media, the SDI downstream of the carbon droppc 
to 2.5 for about 2 days (an SDI of 3 or less is acceptable), but then increased to ov~ 
5. This indicated that the particulatcs moved slowly through the carbon bed, but we, 
not captured by the carbon. The carbon filtration meda is capable of removing abo 
50% of 0.1 micron particulates, with filtration efficiency increasing for larg 
particulates. Thus, the fact that the particulates passed through the carbon bed sugges 
that a large fraction is smaller than 1 micron. 

~~- ~- _ _  - - . - - - - - 

Analytical studes were performed to detennine the nature and source of the foulir 
material. Fourier Transform Infrared Spectrophotometry (FI'IR) analyses showed th 
the materials were not organic. This was consistent with the very low Total Organ 
Carbon (TOC) levels fmnd in the water at all treatment stages. In addition, wat 
samples were filtered through 0.45 micron membrane filters which were studied 1 
Scanning Electron Microscopy @EM). Few particulates were collected (consistent wi 
a large fraction of thc particulatcs being smaller than 1 micron). Analyses of t 
particulates captured sho .vzd them ro be composed primarily of silicon. No uranium ( 

16 
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environmental contaminants wee  observed. Inductively Coupled Plasma Mass Specm- 
metry (ICPMS) anaiyses showed the water leaving the ion exchangers to be consistently 
free of uranium and environmental contaminants. 

The accumulated data strongly indicated that the revene osmosis fouling was due 
to very h e ,  probably colloidal, particulates of silica. The source of this material is 
considered to be most likely clay from the soil. This is quite reasonable since the feed 
water was either SWRB water, collected from stormwater, or Manhole 175 water which 
we were told was primarily SWRB water during the test period. These waters could 
easily have picked up the particulates h m  the soil. 

Several attempts were made to remove the offending fine particulates from the 
water. These included 

Chemical treatment with alum (20 ppm) and Polypure Ax210 (20 ppm)-- 
coagulant aid (based on the results of the laboratory studies) prior to 
sand filtration and ion exchange. The chemicals were mixed with the 
water by a static mixer. The residence time in the two clarifier tanks 
totalled 2 hours. 
Carbon depth filtration instead of sand filtration 

0 Chemical treatment (as specified above) and carbon filtration after the 
ion exchangers 

Unfortunately, none of these approaches alleviated the reverse osmosis fouling problem. . 
The SDI remained at a value of approximately 5 during all these tests. 

Since the TSS, TDS, and other contaminant levels were within regulatory limits 
after the ion exchangers, it was decided that reverse osmosis, while desirable, was not 
necessary to meet the FEW treatment goals. Thus, reverse osmosis treatment was not 
included in subsequent tests. This decision had the added advantage of eliminating a 
sludge (the dried reverse osmosis reject) which would have to be disposed of. 

Based on these results, the final configuration of the DU for the long-term 
Demonstration Test was decided to be: 

SandFiltrauon 
Ion Exchange 1 - Dowex 2pK 
Ion Exchange 2 - Purolite A600 

The pH of the feed water was remarkably constant at about pH 8. The treatments did 
not cause any pH changes to occur. Since FEW discharges must be between pH 6.5 
and 8.5, pH adjustments during or after processing were not required. 

17 



Demonstration Test 

The long-term Demonstration Test was conducted from rmd-Januaq throug 
mid-June, 1991. The DU was operated essentially continuously (24 hours per day) : 
10 gpm throughout this period. By the end of the test the DU had processed 1,276,8E 
gallons of water (1 1,380 column volumes). Samples sets were taken three times per ck 
(except weekends) and analyzed for major and minor elements, anions, radioisotope 
and physical properties in accordance with the procedures of Appendix B. The operatc 
log sheets for the Demonstration Test are provided in Appendix D. The analytical da 
obtained during this test are provided in Appendix E. 

Figures 9-12 show the Uranium concentration at each point in the.&arme 
system as a function of the total volume of water processed. The average influe 
uranium concentration was 1,370 ppb. The dara show that almost one-third of tl 
uranium is captured by the sand filter, indicating that a significant p d o n  of t 
uranium is associated with particulates. This phenomenon was also observed during t 
laboratory- evaluations and -doesn’t appear to be a- chromatographic-effe 
Chromatographic effects are the slow elution of a contaminant from a column, as OCCL 
in a chromatograph. Chromatographic effects are characterized by a very 1c 
concentration of contaminant in the column effluent initially, which increases over tin 

~ - This build-up-was-not-observed dwing-eitherthe laboratory or pilot-plant _ _  tests. T 
observed behavior was more consistent with fine particulates passing through the sa 
filter. 

- 

The uranium remaining in the water coming from the sand filter was caphu 
very effectively on the Dowex 21K resin. The effluent from this media consisten 
contained 0-2 ppb uranium until breakthrough was approached. Breakthrough v 
defined as the point where the effluent concentration was consistently above 20 ppb ( 
effluent discharge limit). The Dowex 21K processed 1,033,000 gallons of water (9,; 
column volumes) before the uranium broke through this media according to t 
definition. However, numerous spikes in the uranium effluent concentration w 
encountered during processing of the 50,000 gallons of water (450 column volum 
prior to the formal breakthrough point. Before the spiking started, the average urani 
concentration in the Dowex 21K effluent was 1.85 ppb with a standard deviation of 
ppb. This performance was considerably better than was expected, based on 
laboritory data obtained earlier. This is probably due to the water challenging the 
exchange media during the fieldtest being much cleaner than the water samples SNC 
during the laboratory tesrs. 
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There was a short period at about the 200,000 gallon point when the DU was 
inadvertently challenged with water containing up to 13,300 ppb uranium. The DU 
responded very well to this upset condition - the uranium content in the Dowex 21K 
effluent never exceeded the 20 ppb requirement during this period. 

The amount of uranium removed by the Dowex 21K resin prior to bnxkthough 
was calculated. This was based on an average influent concentration to this media of 
982 ppb and an average effluent concentration of 3.5 ppb. The manufacmr r e p m  the 
density of the 21K media to be 44 Ib/e. Based on these values and the amount of 
water pracessed, a total of 3.81E3 gram (g) of uranium were removed befare 
breakthrough. This corresponds to a loading of 1.27E-2 gram uranium per gram resin. 

The Dowex 21K column was left on line after breakthrough was reached in an 
attempt to determine when it would become saturated (effluent uranium concentration 
equal to-the influent concentration). After processing-172 d o n  gallons of water-- -- 

(11,380 column volumes), the Dowex 21K was st i l l  not fully saturated. The uranium 
not removed by the Dowex 21K was captured by the A600 ion exchange media. 

- 

Table 2 shows the average DU influent and effluent values for heavy metals, 
anions, and physical properties. The concentrations of the contaminants regulated under 
the Safe Drinking Water Act were all under their Maximum Contaminant Levels, except 
for nitrates, as shown in this table. The effluent nitrates level was slightly above the 
M U  but well within the NPDES requirement(3) for the FEW (72.7 ppm 30 day 
average). The pH of the water was also within the limits prescribed in the SDWA, as 
shown in the table. The Total Dissolved Solids and Total Suspended Solids levels were 
also under the FEMP discharge goals of 500 ppm and 30 ppm, respectively. 

Additional Tests 

The following additional tests were perfomed 

Regeneration of the Dowex 21K media 
Isotherm Tests on new and regenerated Dowex 21K to determine 
saturation capacity and effectiveness of regeneration 
Toxicity Characteristic Leach Procedure (TUP) on the sand, Dowex 
21K and Purolite A600 taken from the tanks at the conclusion of the 
Demonstration Test to &&&e if these materials must be designated 
It hazardous 'I 

The results of these tests are discussed on the following page. 

. .  23 98 



. -  

Table 2 

. .  . .  , 

' : .i. 

, .  

DURATEK CORPORATIC 
DRTK-R-920. 

Average Influent and Effluent Concentrations 
In Pam per Billion unless otherwise noted 

* Maximum Contaminant Level unckr the bide Drinking Water Act. as amended. 
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A. Reeeneration of Dowex 21K 

Regeneration 
Step 

1 

2 

3 

Total U 
Removed 

A sample of Dowex 21K was obtained from the DU at the conclusion of testing. A series 
of regenerative treatments were evaluated, as recommended by Dow Chemical co.(4). The 
treatments applied are as follows: 

Eluant U Eluant U Removed Specific U 
Conc,ppb Volume, mL from 40 mL of Removal, 

g U/g resin Media, g U 

523,054 80 4.18 E-02 1.47 E-03 
34,503 400 1.38 E-02 0.49 E-03 

949 400 z0.04 E-02 0.01 E-03 

5.60 E-02 1.97 E-03 

1. Elution with 2 column volumes of 1.0 N HC1 
2. Elution with 10 column volumes of 1 N NaCl dissolved in 0.1 N HC1 
3. Flush column with deionized water 

A total of 40.0 mL of dry spent resin was regenerated by this method. A total of 10 column 
volumes of deionized water was used to flush the column. 

The eluant from each regeneration step was collected and analyzed for uranium content 
to determine the amount of uranium removed. In addition, a sample of the regenerated Dowex-- 
21K was ailowed to equilibrate with 5% nimc acid to leach any residual uranium in the resin. 
The nimc acid solution was analyzed to provide an estimate of the amount of residual uranium 
left on the regenerated material. 

- - 

The amount of uranium removed at each step of the regeneration process is provided in 
Table 3. A total of 5.6OE-02 g of uranium was removed from the 40.0 mL of resin. This 
corresponds to a specific uranium removal of 1.97E-03 g U/g resin. 

Table 3 

Regeneration of Dowex 21K 
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A 0.9443 g (ary weight) sampie of the regenerated resin was equilibrated with 20 mL 
5% nimc acid to dissoive any residual uranium. The nimc acid contained 8,583 ppb uraniu- 
corresponding to a total of 0.172E-3 g uranium left on the sample. This equares to a resid1 
uranium level of 0.182E-3 g uranium per gram of regenerated resin. Thus, these data indic: 
that the regeneration process removed 91% of the uranium from the Dowex 21K ion exchan 
resin. 

While this appears to be a very encouraging result, the amount of uranium removed frr 
the resin is smaller than the average uranium loading on the column, which was calculated earl 
to be 1.27E-2 g uranium per gram resin. However, it must be remembered that the Dowex 2 
column did not reach saturation. Thus, the resin in the column was not uniformly loaded w 
uranium. The resin at the top of the column would have had the highest loading of d 
while the loading at the bottom of the column would be sigdicantly lower. The sample stud 
for regeneration was obtained during sluicing, so it’s exact location in the column could not 
determined. - - - - ~ -- -- - __ __ - __ - -  - 

B. Isotherm Tests. 
1. . 

Isotherm tests were performed on both new (unused) and regenerated Dowex 21K re 

estimate the effectiveness of the regeneration process in terms of the ability of L . .  the regenen 
material to remove uranium from water. 

~ ~ - _ _ _ - ~ _ _ _ _ _  - - - =-The purpose of-these-tests-was-to determine .the resin’s saturation capacity-for-uraniuIn_mc~ 

The tests were performed by adding 1.0 liter of water from Manhole 175 into plz 
containers containing pre-weighed samples of the Dowex 21K resin. It was desired to detem 
the saturation capacity of the resin in equilibrium with a range of effluent concentxations. 
was accomplished by varying the amount of resin used in each test, from 0.01 g to 1.2 g, w 
keeping the total volume of water constant. The test bottles were continuously rotated for : 
hour period to allow the uranium to equilibrate between the water and the resin. 2- 

The analytical data from these tests are provided in Appendix F. The results of these I 
are provided in Figure 13. This figure shows the expected increase in saturation capacity 
function of the fmal concentration of uranium in the water. 

26 
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A logarithmic best-fit curve was calculated for the two seu of data (new and regenerated 
resin): 

Capacity = a + b (in Conc.) (1) 
/ 

where a and b are constants fitted to the data. The values of a and b were found to be: 

b - a 
New resin -0.aO217 0.002185 
Regen. resin -0.00204 . 0.001174 

The correlation coefficients for the best-fit curves were 0.8275 the new m e u  and 113 for 
the regenerated media. The larger the correlation coefficient, the better the data fit is to the 
curve. The conelation coefficients determined reflect good data fits. 

- ~ - _ _ _  _-__ - ----___ 
The isotherm data indicate that at an equilibrium water concentration of 1,OOO ppb 

uranium, new Dowex 21K would be expected to have a capacity of approximately 1.3E-2 g 
uranium per gram resin. Earlier, the uranium loading on the Dowex 21K at breakthrough was ~ 

calculated to be 1.2752 g uranium per gram resin. This agreement is not surprising because 
when a large column, such as the one used in the DU, reaches breakthrough most of the column 
is, in fact, saturated. During operation, the top of the column is exposed to water containing the., 
highest concentration of uranium and, therefore, removes most of this contaminant. The lower- 
portion of the column, initially exposed to water with a lower uranium concentration, removes 
propomonately less uranium. As the top of the column nears saturation, it is unable to remove 
all the uranium, causing the lower portion of the column to be exposed to water containing 
progressively higher levels of uranium. As this occurs, the lower portion of the column removes 
larger amounts of this contarmnant. At breakthrough, the ion exchange-column can no longer 
remove all the uranium. Thus, the average column loading at breakthrough should be slightly 
less than the saturation capacity of the resin, measured by the isotherm tests. This behavior was, 
indeed, observed in the data. This agreement between the two independent methods is quite 
gratifying, providing an assessment of the quality of the data obtained. * 

The regenerated Dowex 21K resin appeared to have a significantly lower capacity than 
the new resin, Figure 13. The capacity of the regenerated resin appears to be approximately an 
order of magnitude lower than the new resin. However, the concentration of uranium in the 
water used to challenge the regenerated media was only 100 ppb, compared to about 1100 ppb 
U in the water used to test the new media. This W c  difference in the uranium levels of the 
challenge waters could be a significant factor in the apparent lower capacity of the regenerated 
Dowex 21K. In both cases, the challenge water came from Manhole 175 in which the uranium 
concentration was an uncontrolled variable. Another difference between the two challenge waters 
was the concentration of iron and manganese in the water. The water used to challenge the 

. .  
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Lead 0.183 0.5 19 0.109 5 

Mercury ND 0.007 - 0.027 0.2 

Selenium 0.069 0.289 ND 1 

Silver ND ND ND 5 

DRTK-R-92035 

A = Not Detected 

regenerared resin had significantly greater quantities of these ions than the water used to 
challenge the new resin. The data also show a significantly greater removal of these ions by the 
regenerated resin. Thus, the competitive removal of the iron and manganese could also have 
conmbuted to the observed lowering of uranium removal capability. 

C. TCLP Tests 

Toxicity characten 'stic Leach Procedure tests were performed on the sand, Dowex 21% 
and Puroiite A600.smedia obtained from the DU at the conclusion of the Demonstration Test. 
This test is onedetermination of whether a material-must be considered.hazardous. Since the- 
d a . b e i n g  k e d  m &own to be radioactive (they contain uranium),.a determination that they 
are also hazardous'would classify them as mixed wastes. , -- 

The three materials were tested in accordance with the TUP procedure provided in 

heavy metals or organic compounds above regulatory levels. Table 4 shows the levels of the 
heavy metals to be well below regulatory levels. Organic compounds were also not found in the 
leachate water. 

Table 4 

Results of TCLP Tests for Heavy Metals 

~ 

____ - __ Appendix-B,-modified-to-include-analysis-for organic-speciesTto-de-if-they-would-leach - 
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CONCLUSION 

' The extensive studies perfonned clearly indicate that a combination of f i l l don  and ic 
exchange, using Dowex 21K media, is effective in mal treatment of water from the FEMP pril 
to discharge to the Great Miami River. The Dowex 21K media was found to be very effecu 
in removing uranium from the water, providing an effluent containing 0-2 ppb uranium un 
breakthrough was approached. This is well under the FEMP goal of 20 ppb in the dischi 
water. The Dowex 21K was able to process 9,200 column volumes of water befc 
bnakthrough. All other contaminants met FEMP requirements for discharge water. 

Isotherm data on the saturation capacity of the new media compared very.mIl with t. 
observed loading of the Dowex 21K column during the Demonstration Test. This camlation 
the two independent methods provided an important assessment of the quality of the.& 
obtained during these studies. - 

The Dowex was mated with a combination of hydrochloric acid and sodium chloride 
- -  an attempt to-regenerate the media; While-much of the-uranium-was removed-the-sanIraU 

capacity of the regenerated media appeared to be about one order of magnitude lower thanm 
media. However, the vaters used to challenge the new and regenerated media had sigmfican 
different concentrations of uranium, iron, and manganese. These waters came from Manhole 1 
in which the composition was an uncontrolled variable. The water used to chalhnge . 
regenerated S s k  had si-@cantly l e s s - d u m  and signrficady more iron and manganese 3 
the water used to challenge the new resin. The regenerated resin removed sigruficantly more b 
and manganese and sigdicantly less uranium than the new resin. Thus, these diffmnces in 
composition of the challenge waters could have contributed to the observed lower capacity of 
regenerated resin fur uranium. 

_ _  

~~ - ~- ~~ ~ 

Toxicity Characteristic Leach Procedure tests were performed on the sand, Dowex 2: 
a d  Purolite A600 media at the conclusion of the Demonstration Test. The conraminant le\ 
in the TCLP leachate were below regulatory limits for the three media. 

'me data obtained in these studies are important in the design of the Advan 
Wastewater Treatment (AWW'I') Plant and the Interim Advanced Wastewater Tream. 
(IAWWT) System. The reduction of the uranium discharged to the Great Miami Ever, c 
rpsult of the IAWWT and the AWWT, represents a significant improvement over past pract 
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