
13~70.1035 ~"S< 

0042799 -e 

BHI-OP-00021 
Rev. 00 

100-HR-3 Pump-and-Treat 
System Operating Procedures 

Authors 
M. T. Stankovich 
D. B. Blumenkranz 

. . 
Date Published 
February 1 99q 

Prepared for the U.S. Department of Energy 
Off ice of Environmental Restoration and 
Waste Management 

Bechtel Hanford, Inc. 
Richland, Washington 

Approved for Public Release 

. .. 
J~N 1996_ 

PECElVED 
EOMC 



'·:. ,:, :,., ,, ,, . 
'' . 

., 
J • • • 
'...,{:'_,_ ; 

. •'· 

THIS PAGE INTENTIONALLY 
LEFT BLP~NK 



Page 1 of 1 

ERC CONTROLLED MANUAL TRANSMITTAL I Date Prepared: 01/10/96 

DAISOM 
Copy No, 52 
H4-79 

Transmittal Number: BHI-OP-00021-TR102 

Document Number: BHI-OP-00021, REV 0 

Title: 100-HR-3 PUMP-AND-TREAT SYSTEM OPERATING 
PROCEDURES 

Instructions: (1) Remove and/or insert indicated procedure/section into manual as shown. 
(2) Sign this form and return it to Procedures Coordination within 10 working days of receipt. 

Remove 
Procedure/Section Numbers and Titles 

Rev. Date Rev. 

BHI-OP-00021, "100-HR-3 PUMP-AND-TREAT SYSTEM OPERATING 
PROCEDURES" 

NOTE: REVISION ORDERS A, B, AND C WERE PREVIOUSLY 
TRANSMITTED. 

{ ::. •. .,. ' .. ~-
. . . . i\ ·: ,.·""(' ', :~: .· > J, ,' .~ \ ., .•; . 

' ·- ,·.; ."·:· 
· \: . . · · i.n·· 

--(:.t,,:- ..• , .. t1~r: 

If you have any questions about this release, please contact Kathy Carter at 372-9555. 

Receipt Acknowledgment 

I have complied with the above instructions for this manual. 

l ), 9 /c.,c.o 
Signature Date 

New address or MSIN if different than listed above: 

0 

I FOLD DOWN. TO THE DOTTED LINE--PLEASE DO NOT STAPLE OR TAPE. 

RETURN TO: Procedures Coordination, MSIN H4-79 
Bechtel Hanford, Inc., P.O. Box 969, Richland, Washington 99352 

Insert 

Date 

02/15/95 



THIS PAGE INTENTIONALLY 
LEFT BLANK 



··,~· 

·,:,, 

100-HR-3 .Pump-and-Treat 
System Operating Procedures 

Authors 
M. T. Stankovich 
D. B. Blumenkranz 

•\ .. 

Date Publi~hed . 
February 199~·.,;: 

•., 'I 

·•11.•:· ,. 

Prepared for the U.S. Department of Energy 
Off ice of Environmental Restoration and 
Waste Management . 

Bechtel Hanford, Inc. 
Richland, Washington 

Approved for Public Release 

0042799 
BHI-OP-00021 
Rev. 00 



THIS PAGE INTENTIONALLY 
LEFf BLANK 



Page 1 of 1 

ERC CONTROLLED MANUAL TRANSMITTAL I Date Prepared: 01/10/96 

Transmittal Number: BHI-OP-00021-TR102 
DAISOM 
Copy No, 52 Document Number: BHI-OP-00021, REV 0 
H4-79 ? 

Title: 100-HR-3 PUMP-AND-TREAT SYSTEM OPERATING 
PROCEDURES 

Instructions: (1) Remove and/or insert indicated procedure/section into manual as shown. 
(21 Sign this form and return it to Procedures Coordination within 10 working days of receipt. 

Remove Insert 
Procedure/Section Numbers and Titles 

Rev. Date Rev. ·Date 

BHI-OP-00021, "100-HR-3 PUMP-AND-TREAT SYSTEM OPERATING -- --- 0 02/15/95 
PROCEDURES" 

NOTE: REVISION ORDERS A, B, AND C WERE PREVIOUSLY -- --- -- ---
TRANSMITTED. 

. , 

' . 
•. 

• .,P., 

' ... i-,: f. . , . 

. . ,., 

' .-
. ' .. -_,. 

If you have any questions about this release, please contact Kathy Carter at 372-9555. 

Receipt Acknowledgment 

' 
I have complied with the above instructions for this manual. 

Signature Date 

New address or MSIN if different than listed above: 

I · FOLD DOWN. TO THE ·oo"iTED LINE--PLEASE oo l'JOT STAPLE OR TAPE. 
. . 

------------------------------------------------------------------------------------------------------------------------------------. . 

RETURN TO: Procedures Coordination~ MSIN H4-79 
Bechtel Hanford, Inc., P.O. Box 969, Richland, Washington 99352 



Page 1 of 1 

ERC CONTROLLED MANUA._L T~ANSMITTAL -I Date Prepared: 01/10/96 

Transmittal Number: . BHI-OP-00021-TR102 
DAISOM 

· Copy No. 51 Document Numbe·r: BHI-0P-00021, REV 0 
H4-79 

Title: 100-HR-3 PUMP-AND-TREAT SYSTEM OPERATING 
PROCEDURES 

Instructions: (1) Remove and/or insert indicated procedure/section into manual as shown. 
(2) Sign this form and return it to Procedures Coordination within 10 working days of receipt. 

· Remove 
Procedure/Section Numbers and Titles 

Rev. Date Rev. 

BHI-OP-00021, "100-HR-3 PUMP-AND-TREAT SYSTEM OPERATING 
0 

PROCEDURES" 
-- ---

NOTE: REVISION ORDERS A, B, AND C WERE PREVIOUSLY -- --- --
TRANSMITTED. 

' 

If you have any questions about this release, please contact Kathy Carter at 372-9555. 

Receipt Acknowledgment 

I have complied with the above instructions for this manual. 

Signature Date 

New address or MSIN if different than listed above: 

I FOLD DOWN TO THE DOTTED LINE--PLEASE DO NOT STAPLE OR TAPE. 

RETURN TO: Procedures Coordination, MSIN H4-79 
Bechtel Hanford, Inc., P.O. Box 969, Richland, Washington 99352 

Insert 

Date 

02/15/95 

---



Controlled Copy No. £/ 
. Controlled To_;__ j If TS O rY'-

APPROVAL PAGE 

Title of Document: 100-HR-3 PUMP·AND~REAT OPERATING . A 
PROCEDURES ~Y5T"£M 

Originator: D. B. Blumenkranz 

Signature 

Reviewer: M. T. Stankovich 

Signature 
,,; /;.J/?S­
Date 

Concurrence: D. J. Vaught 

'D~lh \r-l 
Approval: 

2/10/95 
Sign Date 

*This document replaces BHI-00050, Rev. 00, issued August 1994 

The approval signature on this page indicates that this document has been 
authorized for information release to the public through appropriate channels. No 
other forms or signatures are required to document this information release. 

In some cases, for documents in process or previously issued with a WHC 
document number before July I, 1994, this page will appear in documents identified 

BHI-OP-00021 * 
REV: 00 
OU: 100-HR-3 
TSD: NIA 
ERA: NIA 

with WHC document numbers. No other forms are required for these documents. ~ 

B~I- ~I 

TOTAL PAGES: tJ3 . 



· Controlled Copy No. C) r:1- . 
. Controlled To: .JJ· /t . J2SO l1"'l. 

' ..,. 

APPROVAL PAGE 

Title of Document: 100-HR-3 PUMP--AND-'fREAT OPERATING 
PROCEDURES . ~15i.c:+t 

Originator: D. B. Blumenkranz 

1-/10/25 
Signature Date 

Reviewer: M. T. Starikovich 

~Z?<: ==> 
Signature 

Concurrence: D. J. Vaught 

b£)lh \cJ 
Approval: 

2/10/95 
Sign Date 

*This document replaces BHI-00050, Rev. 00, issued August 1994 . 

The approval signature on this page indicates that this document has been 
authorized for information release to the public through appropriate channels. No 
other forms or signatures are required to document this information release. 

In some cases, for documents in process or previously issued with a WHC 
document number before July 1, 1994, this page will appear in documents identified 

. BHI-OP;.00021 * 
REV: 00 
OU: 100-HR-3 

. TSD: NIA 
ERA: NIA. 

with WHC document numbers. No other forms are required for these documents. · TV'\~ .., J.~L 
· . BHl-r~ 

TOTALPAGES: 63 



,. 

Controlled Copy No~ .,J 
"'\ ~ & 

REVISION ORDER 
Gontrollad To;_ __ ~~ .I'StJJ-?{ 

DOCIJtENTTDBECHANGED: B\\1.-o?-ooo 21 00 -u/i,/4.s 

Change Type: 

Document NU11Der Rev. 
Nunber 

Docunent 
Date 

[ l General [~ Site Specific . [ l Exception 
Site No. 100-ttg-3 YltM~&'"Tv&i-t 

Approval of this revision shall alter the document identified above for: 

- ---···-·--·------.... ---'" 

Page 1 of~ 

E 
Revision Order ID 

.(Assigned by PCG) 

[ l Revision 

[ l Sites ~ · The project as detai Led below. 

Initiated By: 7:>ct•/l'd Bl u M e,1krtUI-C. ~}s-Revision Required By: I ,f-3/is-
Name Date Date 

Reason For Change: Inc,.\u..~e.. pc-oc.,educe~ fo, re.s'1 V\ Gl.-tJ..VlJeou..t 

(AJ A~:05 et.dd~, +·,ov\a..\ SeC'...+; o Y\ \ 

DESCRIPTION OF CHANGE: 

Section 

7 

REVIEWED: 

CONQJR: 

BHI-DC-011 (06/95) 

Description 

Clln·e~+ roc..e.du.res do 1\0T a.de 

co \I e. \ res·1 V\ . c. lr\Cl V\ eou.t . Sec..+i o V\ 1 

Function /Project Manager 
(Sign and Type or Print Name) 

II 2 qr-
Date 

11 2./qS-
Date 



I 

I . 

! 

Rev(~; c11. 0,Je..- 'B +o 
BHI-OP-00021 

Rev; 00 
p,2 e,~ i3 

7.0 _RESIN HANDLING AND ION EXCHANGE COLUMN CHANGEOUT METHODS 

7.1 PURPOSE 

The purpose of this procedure is to describe the backwashing and changeout of Ion Exchange (IX) 
System resin in the 100-HR-3 Pilot-Scale Groundwater Pump-and-Treat Treatability Test. This 
test is designed to remove hexavalent chromium from groundwater in 100-HR-3 operable unit. 

7.2 SCOPE 

This procedure will be performed at the 100-HR-3 operable unit pump-and-treat site to the north 
of D-Reactor building. The ion exchange system resin changeout includes: 

• Tank T-500 
• arr compressor 
• four-column ion exchange system 
• backwash pump 
• air diaphragm pump 
• sump pump 
• processor based programmable logic controller 
• associated piping, valves, fittings, etc . 
• 2" flex hose 

The procedure below is divided into several separate sections. Depending on the situation, only 
some of the procedures will be appropriate. · Operators should be familiar with normal system 
operations described in 100-HR-3 Pump-and-Treat System Operating Procedures, 

7.3 PREREQUISITES 

1. Operators must be familiar with the design and proper use of the IX System 
according to Section 2.0. 

2. Operators will be directed by project engineering when to changeout resin. 
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7.4 PRECAUTIONS 

1. Eye protection is required when handling resin. 

2. Ensure that the eyewash station is operable with a function test. 

7.5 PROCEDURE 

7.5.1 Filling Tank T-500 with Treated Water 

Fresh, treated water shall be used for backwashing. The treated water shall be taken directly from 
the IX Unit discharge and stored in T-500. 

7.5.1.1 Prerequisites 

Tanlc T-500 must be empty prior to implementing this procedure. Use a sump pump to direct 
water remaining in T-500 back into Tanlc 1. 

7.5.1.2 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Filling Tank T-500 

Bring the IX system online in accordance with procedures described in 100-HR-3 
Pump-and-Treat System Operating Procedures, Section 2.0. 

Shut off the biocide injection pump by disconnecting the power supply. 

Open valve V-507. 

Close valve V-506. 

When the water level in tanlc T-500 is at the desired level, open V-506. 

Close valve V-507. 

Restore power to the biocide injection pump. 

7.5.2 Column Backwashing (Resin Bed Fluff) 

Column backwashing is a process designed to "fluff" resin within a column. Backwashing resin 
will prevent the development of channels within the resin bed and will increase the effectiveness 
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and longevity of the resin. A short breakthrough cycle is an indicator of channeling. A plot of 
field screening results can be compared to Figure 7 and used to monitor column breakthrough 
rate. A column should be backwashed after any resin changeout or when field screening results 
indicate that channeling within the column may have occurred'. 

7.5.2.1 

7.5.2.1.1 

1. 

2. 

3. 

7.5.2.1.2 

1. 

Column Backwashing 

Prerequisites 

The column to be backwashed (T-X00) and its associated piping system must be 
isolated from the system. T-X00 shall b<:! put in the "STANDBY" position with 
all HOA switches in the "AUTO" position. 

Tank T-500 contain at least 100 $allons of dean water, but no more than 375 
gallons. 

This procedure assumes that the manual valves for T-X00 are initially set to 
facilitate normal operation in accordance with Section 2. 0 (e.g. for T-XOO, the only 
manual valves intially open are V-X19, V~X20 and V-X21). 

Column Backwashing and Recirculation 

Close manual valves: 

V-X20 V-X21 

2. Open manual valves: 

V-50t 
V-509 

V-X04 
V-X17 

3. Open the following air actuated valves by placing the respective HOA switches in 
the "HAND" position: 

V-X02 V-X08 

4. Put a flex hose jumper from the backwash effluent header to tank T-500 for water 
recirculation. 

5. Verify that the backwash water flowpath is the same as.indicated on Figure 8 by 
visually inspecting the system. 
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6. At the local control panel, place the backwash pump control switch to "ON". 

7. Slowy open valve V-503 to achieve a flowrate of approximately 15 to 20 gallons 
per minute. Care should be taken not to allow the backwash flowrate to climb too 
quickly or become to high or resin will be carried out of the column and into tank 
T-500. Monitor the backwash flow rate frequently to prevent it from climbing too 
high. Allow the column to be flushed for approximately 15 minutes unless as noted 
below. 

NOTE: If resin has recently been loaded into the column, small pockets of air are 
likely to be trapped in the resin bed. In this case, the column should be flushed for 
at least 45 minutes to remove air within the column. 

8. Tum "OFF" the Backwash pump at the local control panel. 

9. Close the following air actuated valves by placing the respective HOA switches in 
the "AUTO" position: 

V-X02 

10. Close manual valves: 

V-501 
V-509 

11. Close manual valves: 

V-X20 

V-X08 

V-X04 

V-X21 

12. Record the backwash process in the log and note any unusual conditions. Verify 
valve position in accordance with procedure 2.5.2 of the 100-HR-3 Pump-and­
Treat System Operating Procedures. 

13. Use a sump pump to direct water remaining in T-500 back into Tank 1. Stagnent 
water left in the tank is likely to become contaminated with algea and could be 
accidently ~sed if left in the tank. 

7.5.3 Resin Changeout 

The procedure below describes a process by which saturated resin is slurried out of a resin column 
and replaced with fresh resin. The procedure consists of 1.) Bulk Resin Removal, 2.) Residual 
Resin Removal, and 3.) Column Loading. Note that a column backwash is required just prior to 
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resin removal and just subsequent to column loading. The frequency of resin replacement may 
be determined by the engineering staff. The concentration of chromium within saturated resin is 
typically 4640 mg/kg. 

Resin may be removed from a column while two or three of the other columns left online · and 
configured in a series (100-HR-3 Pump & Treat Operating Procedures, Section 2.5.). It is 
critical that operators isolate the portion of the IX Unit that is left online from the column to be 

· changed out. 

7.5.3.1 

1. 

2. 

3. 

4. 

7.5.3.2 

General Prerequisites 

An hard hat, eye protection, and substantial footwear are required. 

Eyewash station is required. Ensure that the eyewash station is operable with a 
function test. 

Always verify that the correct fittings are on the air diaphragm pump inlet and 
outlet prior to using the pump. 

This procedure assumes that the manual valves for T-X00 are initially set to 
facilitate normal operation in accordance with Section 2.0 (e.g. for T-XOO, the only· 
manual valves intially open are V-X19, V-X20 and V-X21). 

Resin Removal 

The following procedure is composed of a two part process. The first part of the procedure 
requires the use of the system backwash pump to remove the bulk of column resin. The second 
part of the procedure requires the use of the system feed pump to flush out small amounts of resin 
that would otherwise remained trapped in the column. 

7.5.3.2.1 

1. 

2. 

3. 

Prerequisites 

Two or three columns may be left online, configured in a series, and operated 
during part I of this procedure. They must remain isolated from T-500 and the 
column undergoing a resin changeout (T-X00). During the second part of this 
procedure, all columns must be put in the standby position. 

Tank T-500 must be full of clean water (refer to Section 7.5.1). 

The column undergoing resin changeout (T-X00) should be put in the 
"STANDBY" position with all HOA switches in the "AUTO" position. 
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Three galvanized 55 gallon open-top drums are required to hold the contents of a 
column. Plastic bags should line the drums. The drums shall be sealable. 

Tank 1 level must be at least 2.5 feet. 

Bulk Resin Removal Procedure 

Part I: Bulk Resin Removal 

1. Attach a 2-inch (5 cm) flexhose to the bottom column port on the column to be 
changed out (column T-X00). The port can be identified by valve V-X06 (refer 
to figure 5 or 9). 

2. The hose shall be directed to an appropriate dewatering vessel or container filter. 
The h9se shall be supported to prevent the weight of the hose· from bending the 
PVC piping of the column port. 

3. Attach the air diaphragm pump to the drainport on the dewatering vessel and use 
the pump to return water in the vessel to Tank 1. 

4. Close manual valve: 

5. Open manual valves: 

V-501 

V-X20 

V-X04 
V-X06 

6. Open the following air actuated valves by placing the respective HOA switches in 
the "HAND" position: 

V-X08 

7. Verify that the resin removal water flowpath is the same as indicated on Figure 9 
by visually inspecting the system. 

8. At the local control panel, place the backwash pump control switch to "ON". 

9. Fully open valve V-503 to achieve the maximum flowrate. Resin, carried by the 
water from T-500, will slurry out of the column and into the dewatering vessel. 

10. Turn on the air supply to the air diaphragm pump and use the pump to return water 
in the dewatering vessel to Tank 1. 
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Turn "OFF" the Backwash pump at the local control panel and allow the remaining 
water to drain from the column and flex hose into the dewatering vessel. 

When all the water has been delivered to Tank 1 from the dewatering vessel, shut 
off the air diaphragm pump. 

Manually transfer the saturated resin (with scoops and shovels) from the 
dewatering vessel to a galvanized 55 gallon open-top drum. 

Verify that the volume of water in tank T-500 is 100 gallons or more of water. If 
the water level in T-500 has dropped below 100 gallons, this procedure must be 
momentarily discontinued and additional water must be added to T-500. 

Repeat steps 8 and 10 through 14 until the bulk (150 gallons) of the resin has been 
removed from the column. 

Part II: Removal of Residual Resin 

17. Put all columns in the "STANDBY" position. 

18. Close: V-501 V-503 V-X04 

19. Open the following air actuated valves by placing the respective HOA switches in 
the "HAND" position: 

V-X02 V-X08 

21. Verify that the flowpath.from the system feed pump matches the path depicted in 
Figure 10. Water will be forced into the column from above and below to agitate 
the remaining resin and carry it out the column port. 

22. Adjust the system feed pump to a flow of 110 gallons per minute. 

23. Manually tum on the IX system feed pump by placing switch "HS-10" in the 
"MANUAL" position. 

24. Allow water from the.column to empty into the dewatering vessel for 3 minutes or 
until the quantity of resin in the water stream has diminissed. 

25. Tum off the feed pump by placing switch "HS-10" in the "AUTO" position. 

26. Allow the diaphragm pump to return all the water from the dewatering vessel to 
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27. Temperarily open valve: V-Xl8 

28. Allow the remianing water to drain from the column. Air will be drawn through 
V-X18 as water drains. The water level will only drain to the level of the high 
point of the flexhose leading to the dewatering vessel. 

29. Close: V-X18 

30. Repeat steps 23 through 26 until the quantity of resin slurried out of the column· 
is less than 0.5 gallons per cycle. 

31. Allow the remaining resin to dry (this could take as long as 24 hours) and transfer 
it to the appropriate container (55 gallon drum). 

32. Close manual valves: V-X06 

33. Close the following air actuated valves by placing the respective HOA switches in 
the II AUTO II position: 

34. 

7.5.3.2 

7.5.3.2.1 

1. 

2. 

3. 

4. 

V-X02 V-X08 

Open manual valve: V-X20 

Column Loading 

Prerequisites 

Tank T-500 contain at least 100 gallons of clean water, but no more than 325 
gallons. 

All columns shall be put in the "STANDBY" position with all HOA switches in 
the "AUTO" position. 

Stage fresh resin for delivery (via air diaphragm pump) to the empty column. 21 
cubic feet of resin will be required. 

Dowex 21K cardboard drums shall be numbered 1 through 5. Only 5 gal. of resin 
will be used from drum #5. 
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1. Attach the air diaphragm pump outlet to the top column port on the empty column 
(column T-X00). The port can be identified by valve V-X05 (refer to figure 5 or 
11). The hose should be supported to prevent the weight of the hose from bending 
the PVC piping of the column port. 

2. Put the sump pump into T-500 (fresh water supply). 

3. Put the air diaphragm pump inlet hose and the sump pump outlet hose into the 
same resin container. 

4. Open manual valves: 

V-507 V-X05 

5. Open the following air actuated valves by placing the respective HOA switches in 
the "HAND" position: 

_ V-XlO 

6. Verify that the resin transfer water flowpath is the same as indicated on Figure 11 
by visually inspecting the system. 

7. Tum on the power supply to the sump pump and pump water into the fresh resin. 
Allow the resin container to fill with water. 

8. Tum on the air supply to the air diaphragm pump and pump water/resin slurry into 
the column. This will require an operator to physically stir the slurry within the 

. resin containers. A void contact of the air diaphragm pump inlet and the plastic 
liner in the cardboard drum. 

NOTE: As the water/resin slurry is passed into the column, the water will be 
separated from the resin in the column. Once separated from the slurry, 
the water will be returned to T-500. Monitoring the water level in T-500 
is important. Surplus water left in .the column could cause T-500 to 
overflow. In addition, if the slurry flowrate is too high, the column could 
be overpressured and the pressure release valve could open. Operators 
may also be required to temporarily shut off the sump pump to avoid 

_ overfilling t:Jie resin containers with water. 
' . 
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· Pump 21 cubic feet (155 gallons) of resin into the column. For Dowex 21K, this is 

approximately 4.25 cardboard (vendor supplied) drums. 

10. After filling column T-X00 with four drums (drums 1 through 4) of resin, 
manually remove 5 gallons, of resin from drum #5 and transfer to drum #4. 

NOTE: The final quarter drum (0.25 cardboard drums of the 4.25 required) i:pust 
be handled this way. This is required since the cardboard drums are not 
effective in storing a resin slurry for long periods of time. 

11. Continue slurrying the. contents of drum #4 in to T-X00. 

12. After filling the column with fresh resin, shut off the air diaphragm pump and the 
sump pump. 

13. Close manual valves: 

V-507 V-X05 

14. Close the following air actuated valves by placing the respective HOA switches in 
the "AUTO" position: 

V-XlO 

15. Disconnect the air diaphragm pump from the IX Unit and remove the sump pump 
from T-500. 

16. Mark the partially full cardboard drum, indicate the date and amount of resin left 
in it for the next changeout. 

17. ~ackwash the resin in accordance with Section 7 .5 .2. 

7.6 REFERENCE 

Resource Technologies Group, Inc., Operations and Maintenance Manual, Ion Exchange 
. Pilot System, Chapter 2.0, Lakewood, Colorado. 
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Figure 10. Residual Resin Removal 
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Figure 9. Bulk Resin Removal 
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1.1 PURPOSE 

1.0 EXTRACTION SYSTEM PROCEDURES 
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The purpose of this procedure is to describe the normal startup, operation, and shutdown of the 
extraction system in the 100-HR-3 Pilot-Scale Groundwater Pump-and-Treat Treatability Test. This 
test is designed to remove hexavalent chromium from groundwater in the 100-HR-3 operable unit. 

. Operation is semi-automated with appropriate automatic controls and interlocks. 

1.2 INTRODUCTION 

The 100-HR-3 Pilot-Scale Groundwater Pump-and-Treat Treatability System (Pump and Treat System) 
can be divided into several major operating systems, systems, subsystems and components. The Pump 
and Treat System is designed so that many of its systems and components may be isolated from one 
another. 

The major operating systems are the Extraction System, the Treatment System, and the Re-injection 
System. Systems within the major operating systems include Systems 4, 5, 6, 8, 9, Tank 1, Tank 2, 
and the Ion Exchange (IX) System. Subsystems include such items as the wellhead pumps and piping 
assemblies, Tank 2A, the groundwater filtration skids, and the effluent booster pump skid. 
Components include such items as·tank mechanical level indicators, electronic annunciators, valves, 
pumps, couplers, and camlocks. (See Figure 1). 

Normal operation is defined as fully automated with operations continuing 24 hours per day, 7 days per 
week. This procedure .contains direction for both normal operating conditions and abnormal operating 
conditions. The following modes of system operation are discussed below: manual ("HAND"), 
automatic ("AUTO"), and semiautomatic. Because systems may be isolated from one another, one 
system may be operated manually while another is operated automatically. This is considered 
semiautomatic operation. Initial system startup will always be conducted manually. System operators 
are required to monitor the system during manual operation. Once the proper operating conditions 
have been achieved, the appropriate system is to be configured in the automatic operation mode, 
Proper operating conditions are defined within this procedure. 

1.3 SCOPE 

This procedure will be performed at the 100-HR-3 Operable Unit pump-and-treat site to the north of 
the D-Reactor building. The extraction system includes: 

• pre-existing monitoring wells 199-D5-14, 199-D5-15, and 199-D5-16 to be used as extraction 
wells 

• three influent pumps (P-14, P-15, and P-16) 

• prefilters (F4-1 and F5-1) and filters (F4-2, F5-2, and F-6) 

BlllOP021.ROO/B2 1 
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• three 9,200-gal rated storage tanks (8,000 usable) (lA, lB, and lC) 

• associated piping, valves, fittings, etc. 

Power is provided by line power with transformers and a power distribution system. 

1.4 PREREQUISITES 

1. Confirm that the Main Control Center "HAND-OFF-AUTO" pump start control 
switches for pumps P-14, P-15, and P-16 are set in the "OFF" position and the local 
control "OFF-AUTO" switches are in ~e "AUTO" position. 

NOTE: At local control, Auto.is synonymous with "ON" 

2. For the extraction well pump and piping system to be started, walk the pipeline from 
the wellhead to Tank lA and verify system integrity (e.g., no pipe breaks, no broken 
valve handles). Check insulation seams for leaks. 

3. If the influent and IX system have been shut down, verify that influent tank 
mechanical level indicators LI-lA, LI-lB, and LI-lC are reading the same(± 1 ft). 
If electronic indicators (Tank ill) exceed 10.6 ft, the ion exchange system must be 
operated for a sufficient time to reduce influent tank mventory. 

4. Blowdown of Yelomine pipe with compressed air is prohibited. 

1.5 PRECAUTIONS 

l. 

2. 

BHIOP021.ROO/B2 

Normally, ball valves will not be repositioned when the well pump is on. Exceptions 
are addressed in the procedures. Butterfly and globe valves are intended for throttling 
of flow and are normally operated when the well pump is on. 

Main Control Center pump control in the "HAND" position will override all 
automatic control interlocks (low well level shutoff, high influent tank level shutoff, 
low flow shutoff) for that particular extraction well system. Control in this mode 
should be limited to trouble-shooting and maintenance operations and authorized by 
the field superintendent. 
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1.6 SYSTEM SHUTDOWN SETPOINTS 
"· 

Table 1 illustrates the setpoints used by the pump and treat system in the semi-automatic mode of 
operation. Example: the booster pump will remain on as long as the well level in wells 18 or 19 is 
less than 21 ft and if the pump shuts down because of high well levels, the pump will not restart until 
the well is less than 5 ft. 

Influent Pumps On less than 9.0 not applicable greater than 0.5 greater than 3.0 

Influent Pumps Off greater than 10. 7 not applicable less than 0.5 less than 0.1 

IX Unit On greater than 9 .0 less than 9.0 not applicable not applicable 

IX Unit Off less than 3 .5 .greater than 10.0 not applicable not applicable 

Booster Pump On not applicable greater than 9.0 greater than 0.5 less than 15.0 

Booster Pump Off not applicable less than 1.0 less than 0.5 greater than 21.0 

1. 7 WELL 14 PROCEDURES 

1.7.1 Extraction Well DS-14 Startup Procedure (System 4) 

Complete System Startup .Checklist (Attachment 1) when implementing this procedure. File the 
completed checklist as directed by the field superintendent. 

1. Verify valve alignment: 

Open: V4-1 Close: V4-2 

V4-8 y4..:6 

V4-11 V4-7 

V4-12 . V4-9 

V4-13 V4-10 

V4-17 V4-14 

V4-18 V4-16 

G4-28 V4-19 

G4-29 V4-20 

G4-30 V4-24 

G4-31 V4-25 

G4-32 . V4-26 

BHIOP021.ROO/B2 3 
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2. Position FCV4-21 by temporarily closing the valve. 

3. At Main Control Panel #1, place #1 position HS-D514A to the "HAND" position. 

4. At Main Control Panel #1, confirm pump operation by watching level indicator 
D5-14 well level decrease. 

5. At the well 14 filter skid, observe pressure indicator gauges PI-4-2, PI-4-3, and 
PI-4-4. When the gauges are >75 lb/in2, open FCV4-21 slowly to achieve 3-gal/min 
flow as indicated on FE-14 or FI4-4. 

NOTE: Flow will be erratic until air is bled from the system. 

6. Bleed air into a bucket at V4-24, V4-25, and V4-26 located on the filter skid. 

7. At Main Control Panel #1 confirm D5-14 level indicator is > 1 ft and flow is 
>0.5 gal/min .. 

8. Switch HS-D514A to "AUTO." 

NOTE: The system should remain operating. If not, continue with the system 
trouble-shooting section. 

1. 7 .2 Trouble-Shooting the System 

NOTE: System 4 shutdown will be caused by one of three interlock trips: High-Level Tank 1, 
Low-Level Well 14, or Low Flow System 4. · 

1. 7 .2.1 ffigh-Level Tank 1 Trip. 

1. At Main Control Panel #1 check the level indicator on Tank #1. 

NOTE:· If the level is above 10.6 ft, pump P-14 will not start in "AUTO" mode until 
the tank is emptied below 9 .ft. 

2. If the level is below 9 ft and the system will not start, proceed to the next section. 

1.7.2.2 Low-Level Trip. 

1. Press "RESET" on HS-D514A. Observe D5-14 pump control indicator for a low 
well level shutdown. 

BHIOP021.ROO/B2 

NOTE: If the well level drops below O .1 ft., the well level interlock will cause a 
pump shutdown. 
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2. If the shutdown was caused by a well level shutdown, adjust FCV4-21 for a lower 
· flow and tr{a restart by redoing 1.7:2.2, Step 1, above. 

3. Set the now rate of FCV4-21 that will allow P-14 to operate without a low flow 
shutdown. A flow rate must be set greater than 0.5 gal/min.· 

4. Report the flow setting to the system engineering staff and log it in the operating 
logbook. 

1. 7 .2.3 Low Flow Trip. 

1. Press "RESET" on HS-D514A. Observe D5-14 pump control indjcator for a low 
flow shutdown. 

NOTE: If the system flow drops below 0.5 gal/min, the well flqw interlock will 
cause a pump shutdowa · 

2. If a low flow shutdown occurs, switch HS-D514A to the "OFF" position. 

3. Trouble-shoot the low flow shutdown origin by re:.walking the system down to ensure 
there are no beaks in the lines .. Report the break in the lines to the system 
engineering staff; the field superintendent, and log it in the operating logbook. 

NOTE: Lock and Tag out system if break is suspected or confirmed. 

4. Recheck the valve alignment. 

5. If all valves are aligned correctly, try to restart the system. 

6. Ensure the system does not remain running; switch HS-D514A to the "OFF" position. 

7. Report the.low flow indication to the system engineering staff, the field 
superintendent,· and log it in the _operating logbook.· 

1. 7 .3 Filters F-4-1 and F-4-2 Bypass Procedure 

NOTE: Filters may be bypassed for filter' changeout or maintenance. 

1. Open: V4-14. 

2. Close: y4:..11, V4-12, and V4-13. 

BHIOP021.ROO/B2 

· NOTE: Failure to follow correct valve sequence will result in a shutdown of 
pump.P-14 from loss-of-flow interlock trip. 
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1.7.4 Restore Filters F-4-1 and F-4-2 Procedure 

1. Open: V4-11, and V4-12. 

2. Vent air into a bucket from v4.:24 and V4-25. 

3 Open: V 4-13 

4 Close: V4-14. 

BHI-OP-00021 
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NOTE: Failure to follow correct valve sequence will r~sult in a shutdown of 
pump P-14 from loss-of-flow interlock shutdown. 

1. 7 .5 Transfer Flow Indication to Rotameter FI-4 Procedure 

1. At Main Control Panel, place well pump P-14 low-flow interlock override toggle 
switch to "ON." 

2. Open: V4-19 and V4-20. 

3. Close: V4-17 and V4-18. 

4. NOTE: Failure to override low flow switch FSL-14 before bypass of magnetic 
flowtube FE-14 will result in a shutdown of pump P-14 because of loss-of-flow 
interlock. 

1.7.6 Transfer Flow Indication to Magnetic Flowtube FE-14 Procedure 

1. Open: V4-17 and V4-18. 

2. Close: V4-19 and V4-20. 

3. · At Main Control Panel, place well pump P-14 low-flow interlock override toggle 
switch to "OFF." 

1.7.7 Extraction Well D5-14 Shutdown Procedure 

Complete System Shutdown Checklist (Attachment) when implementing this procedure. File the 
completed checklist as directed by the field superintendent. 

1. 

BHIOP021.ROO/B2 

At the Main Control Panel, turn the P-14 pump "HAND-OFF-AUTO" control switch 
to "OFF" position. Verify on the Main Control Center that pump P-14 running light 
is not illuminated. 
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1.8 . WELL 15 PROCEDURES. 
' ' ' 

1.8.1 · Extraction Well D5-15 Startup Procedure (System 5) 

Complete System Startup Checklist (Attachment 1) when implementing this procedure. File the 
completed checklist as directed by the field .superintendent. 

1. Verify valve alignment: 

Open: V5-1 Close: V5-2 

V5-8 V5-6 

V5-11 · V5-7 

V5-12 V5-9 

V5-13 V5-10 

V5-17 V5-14 

V5-18 V5-l6 · 

G5-28 V5-19 

a5:.29 V5-20 

G5-30 V5-24 

G5-31 V5-25 · 

G5-32 V5-26 

FCV5-5 

· 2. Position FCV5-21 by temporarily closing the valve. 

3.. At Main Control Panel #1; place #1 position HS-D51.SA to the "HAND" position. 

4. At Main Control Panel #1, confirm pump operation by watching indicator D5-15 well 
level decrease. 

5. At the well 15 filter skid, observe pressure indicator gauges PI-5-2, PI-5-3, and 
PI-5-4. When the gauges are > 75 lb/in2, open FCV5-21 slowly to achieve 
10-gal/min flow as indicated on FE-15 or p15:.5_ 

6. 

7. 

'8. 

BHIOP021.ROO/B2 

NOTE: Flow will be erratic until air is bled from the system. 

Bleed air into a bucket at V5-24, V5-25, and V5-26 located on the filter skid. 

At Main Control Panel #1 confirm well D5-15 level indicator is > 1 ft and flow is 
> 0.5 gal/min. 

, I 

Switch HS-D515A to "AUTO." 
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NOTE: The system should remain operating. If not, continue with the system 
trouble-shooting section. 

1.8.2 Trouble-Shooting the System 

NOTE: System 5 shutdown will be caused by one of three interlock trips: High-Level Tanks #1, 
Low-Level Well 15, or Low Flow System 5. 

1.8.2.1 High-Level Tank #1 Trip. 

1. At Main Control Panel #1 check the level indicator on Tank #1. 

NOTE: If the level is above 10.6 ft, pump P-15 will not start in "AUTO" mode until 
the tank is emptied below 9 ft. 

2. If the level is below 9 ft and the system will not start, proceed to the next section. 

1.8.2.2 Low-Level Trip. 

1. Press "RESET" on HS-D515A. Observe D5-15 pump control indicator for a low 
well level shutdown. 

NOTE: If the well level drops below 0.1 ft., the well level interlock will cause a 
pump shutdown. 

2. If the shutdown was caused by a well level shutdown, adjust FCV5-21 for a lower 
flow and try a restart by redoing 1.8.2.2, Step 1, above. 

3. Set the flow rate of FCV5-21 that will allow P-15 to operate without a low flow 
shutdown. The flow rate must be set greater than 0.5 gal/min. 

4. Report the flow setting to the system engineering staff, the field superintendent, and 
log it in the operating logbook. 

1.8.2.3 Low Flow Trip. 

1. Press "RESET" on HS-D515A. Observe D5-15 pump control indicator for a low 
flow shutdown. 

2. 

3. 

BHIOP021.ROO/B2 

NOTE: If the system flow drops below 0.5 gal/min, the well flow interlock will 
cause a pump shutdown. · 

If a low flow shutdown occurs, switch HS-D515A to the "OFF" position. 

Trouble-shoot the low flow trip origin by re-walking the system down to ensure there 
are no breaks in the lines. Report the break in the lines to the system engineering 
staff, the field superintendent, and log it in the operating logbook. 
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NOTE: Lock and Tag out the system if a break is suspected or confirmed. 

4. Recheck the valve alignment. 

5. If all valves are aligned correctly, try to restart the system. 

6. Ensure the system does not remain running; switch HS-D~15A to the "OFF" position. 

7. Report the low flow indication to the system engineering staff, the field 
superintendent, and log it the operating logbook. 

1.8.3 Filters F-5-1 and F-5-2 Bypass Procedure 

NOTE: Filters may be bypassed for filter changeout or maintenance. 

1. Open: VS-14. 

2. Close: V5-11, VS-12, and VS-13. 

NOTE: Failure to follow correct valve sequence will result in a shutdown of 
pump P-15 from loss-of-flow interlock. 

1.8.4 Restore Filters F-5-1 and F-5-2 Procedure 

1. Open: VS-11 and VS-12 

2. Vent air into a bucket from VS-24 and VS-25. 

3. Open VS-13 

4. Close: y5.:14_ 

NOTE: Failure to follow correct valve sequence will result in a shutdown of 
pump P-15 from loss-of-flow interlock. 

1.8.5 Transfer Flow ~dication to Rotameter FI-5 Procedure 

1. 

2. 

3. 

BHIOP021.ROO/B2 

At Main Control Panel, place well pump P-15 low-flow interlock override toggle 
switch to "ON." 

Open: VS-19 and VS-20. 

Close: VS-17 and VS-18. 

9 



BHI-OP-00021 
Rev. 00 

NOTE: Failure to override low flow switch FSL-15 before bypass of magnetic 
flowtube FE-15 will result in a shutdown of pump P-15 because of loss-of-flow 
interlock. 

1.8.6 Transfer Flow Indication to Magnetic Flowtube FE-15 Procedure 

1. Open: V5-17 and V5-18. 

2. Close: V5-19 and V5-20. 

3. At Main Control Panel, place well pump P-15 low-flow interlock override toggle 
switch to "OFF." 

1.8. 7 Extraction Well D5-15 Shutdown Procedure 

Complete System Shutdown Checklist (Attachment) when implementing this procedure. File the 
completed checklist as directed by the field superintendent. 

L At the Main Control Panel, turn the P-15 pump "HAND-OFF-AUTO" control switch 
to "OFF" position. Verify on the Main Control Center that pump P-15 running light 
is nQ1 illuminated. 

1.9 WELL 16 PROCEDURES 

1.9.1 Extraction Well D6-16 Startup Procedure (System 6) 

Complete System Startup Checklist (Attachment) when implementing this procedure. File the 
completed checklist as directed by the field superintendent. · 

1. Verify valve alignment: 

Open: V6-1 Close: V6-2 

V6-8 V6-6 

V6-11 V6-9 

V6-12 V6-10 

VQ-17 V6-14 

V6-18 V6-16 

G6-28 V6-19 

G6-29 V6-20 

G6-30 V6-24 

G6-32 V6-26 

BHIOP02I.ROO/B2 10 
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2. Position FCV6-21 by temporarily closing the valve. 

3. At Main Control Panel, place #1 position HS-D516A to the "HAND" position. 

4. Confirm pump operation by watching indicator DS-16 well level decrease. 

5. At the well ·16 filter skid, observe pressure indicator gauges PI-6-2 and PI-6-3. When 
the gauges are > 30 lb/in2, open FCV6-21 slowly to achieve 2-gal/min flow as 
indicated on FE-16 or'FI-6. 

NOTE: Flow will be erratic until air is bled from the system. 

6. Bleed air into a bucket at V6-24 and V6-26 located on the filter skid. 

7. At Main Control Panel #1 confirm D5-16 level indicator is > 1 ft and flow is 
>0.5 gal/min. 

8. Switch HS-D516A to '.'AUTO." 

NOTE: The system should remain operating. If not, continue with the system 
trouble-shooting section. 

1.9.2 Trouble-Shooting the System 

NOTE: System 6 shutdown will be caused by one of three interlock trips: High-Level Tanks #1, 
Low-Level Well 16, or Low Flow System 6. 

1.9.2.1 High-Level Tank #1 Trip. 

1. At Main Control Panel #1 check the level indicator on Tank #1. 

NOTE: If the level is above 10.6 ft, pump P-J6 will not start in "AUTO" mode until 
the tank is emptied below 9 ft. · 

2. If the level is below 9 ft and the system will not start, proceed to the next section. 

1.9.2.2 Low-Level Trip. 

1. Press "RESET" on HS-D516A. Observe D5-16 pump control indicator for a low 
well level trip. 

2. 

BHIOP021.ROO/B2 

NOTE:· If the well level drops below 0.1 ft., the well level interlock will cause a 
pump shutdown. 

If the shutdown was caused by a well level shutdown, adjust FCV6-21 for a lower 
flow and try a restart by redoing 1.9.2.2, Step 1, above. 
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3. Set the flow rate of FCV6-21 that will allow P-16 to operate without a low flow 
shutdown. The flow rate must be set greater than 0.5 gal/min. 

4. Report the flow setting to the system engineering staff, the field superintendent, and 
log it in the operating logbook. 

1.9.2.3 Low Flow Trip. 

1. Press "RESET" on HS-D5l6A. Observe D5-16 pump control indicator for a low 
flow shutdown. 

NOTE: If the system flow drops below 0.5 gal/min, the well flow interlock will 
cause a pump shutdown. 

2. If a low flow trip occurs, switch HS-D516A to the "OFF" position. 

3. Trouble-shoot the low flow trip origin by re-walking the system down to ensure there 
are no breaks in the lines. Report the break in the lines to the system engineering 
staff, the field superintendent, and log it in the field logbook. 

NOTE: Lock and Tag out system if a break is suspected or confirmed. 

4. Recheck the valve alignment. 

5: Ensure all valves are aligned correctly, try to restart the system. 

6. If the system does not remain running, switch HS-D516A to the "OFF" position. 

7. Report the low flow indication to the system engineering staff. 

1.9.3 Filters F-6 Bypass Procedure 

NOTE: Filters may be bypassed for filter changeout or maintenance. 

1. Open: V6-14 .. 

2. Close: V6-11 and V6-12. 

BHIOP021.ROO/B2 

NOTE: Failure to follow correct valve sequence will result in a shutdown of 
pump P-16 from loss-of-flow interlock. 
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1.9.4 Restore Filters F-6 Procedure 

1. 

2. 

3. 

4. 

Open: V6-ll. 

Vent air into a bucket from V6-24. 

Open V6-12. 

Close: V6-14. 

NOTE: Failure to follow correct valve sequence will result in a shutdown of 
pump P-16 from loss-of-flow interlock. 

1.9.5 Transfer Flow Indication to·ko~a'.metefFI-6.:.JProcedure:. 1 

\;' ,', . . ' • - • ' ';I. ~ • 

1. At Main C.ontrol Panel, pla~e ~eJl g~p)?-:f 6 low-flow interlock override toggle 
switch to "ON." - · · · '" - _... " - -~-

2. Open: V6-19 and V6-20. 

3. Close: V6-17 and V6-18. 

NOTE: Failure to override low flow switch FSL-16 before bypass of magnetic 
flowtube FE-16 will result in a shutdown of pump P-16 because of loss-of-flow 
interlock. 

1.9.6 Transfer Flow Indication to Magnetic Flowtube FE-16 Procedure 

1. Open: V6-17 and V6-18: 

2. Close: V6-19 and V6-20. 

3. At Main Control Panel, place well pump P-16 low-flow interlock override toggle 
switch to "OFF." 

1.9. 7 Extraction Well DS-16 Shutdown Procedure 

Complete System Shutdown Checklist (Attachment) when implementing this procedure. File the 
completed checklist as directed by the field superintendent. 

1. 

BHIOP021 .ROO/B2 

At the Main Control Panel, turn P-16 pump "HAND-OFF-AUTO" control switch to 
"OFF" position. Verify on the Main Control Center that pump P-16 running light is 
not illuminated. 

13 
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2.0 ION EXCHANGER SYSTEM PROCEDURES· 

2.1 . PURPOSE · 

BHI-OP-00021 
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The purpose of this procedure is to describe the normal startup and operation of the Ion Exchange (IX) 
System in the 100-HR-3 Pilot-Scale Groundwater Pump-and-Treat Treatability Test. This test is 
designed to remove hexavalent chromium from groundwater in the 100-HR-3 operable unit. The IX 
System may be tied into the Pump and Treat System manually or automatically. The desired IX 
column and valve configuration must be set by the operator. Operation of the IX Unit is 
semi-automated with appropriate automatic conti:ols and·interlocks. 

2.2 SCOPE 

. This procedure will be performed at the 100-HR-3 operable unit pump-and-treat site to the north of the 
D-Reactor building. The ion exchange system includes: · 

• sodium hypocW,orite pump 
• · air compressor 
• four-column ion exchange system 
• · associated piping, valves, fittings, etc. 
• backwash pump 
• processor based programmable logic controller 
• IX pump 

2.3 PREREQUISITES 

1. Walle the pipeline from Tank IC to IX and IX to Tanlc 2A to v·erify system integrity 
(e.g., no pipe breaks, nci broken valve handles). Log and tag system if pipe breaks 
are found. · 

2. Refer to ·the manufacturer's Operations and Maintenance Manual, Chapter 2.0, for 
prerequisites of startup of the ion exchange unit. 

3. Operators must be familiar with the design apd proper use of the IX System. 
Operators should be able to determine the results of ANY valve line-up on the IX 
Unit. Operators must be able to recognize any valve line-up that could result in a 
spill or error. 

2.4 PRECAUTIONS 

1. 

BHIOP021.ROO/B2 

Open Vl-8 and V2-1 if ion exchanger is operating or left on line in the automatic· 
mode. Isolate the IX System by closing Vl-8 and V2-1 if ion exchanger is shut down 
due to abnormal conditions. 
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2. Always verify that valve position (Section 2.5.2 and Table 2), air supply 
. (Section 2.5.3), and flow rate (Section 2.5.3) are appropriate for the desired system 
configuration. Note any changes in these parameters on the status board. 

2.5 PROCEDURE 

2.5.1 Preoperational Check After System Maintenance 

2.5.2 

2.5.3 

1. Verify that the system has been connected at all flanges on the perimeter of each skid. 

2. · Verify that the installation has been performed and the power and air have been 
connected. 

3. Fill each ion exchange vessel with process water to prevent water hammer when the 
pump is started. Vent the pressure vessel of air by opening V-118, V-218, V-318, 
and V-418. Close valves after venting. 

4. Verify that there are no leaks at any of the connections into or out of the vessel 
including the biocide pump and air comp~essor. Report leaks to field superintendent 
and log it in the logbook . 

.Mignment of Manual Valves for System Startup 

1. Verify that the following manual valves are closed (See Figure 4 and P&IDs): 

V-1 V-104 V-204 V-304 V-404 V-501 

V-15 V-105 V-205 V-305 V-405 V-503 

V-17 V-106 V-206 V-306 V-406 V-507 

V-'107 V-207 V-307 V-407 V-508 

V-117 V-217 V-317 V-417 

V-118 V-218 V-318 ·V-418 

2. Verify that the following manual valves_<J.re open: 

V-1 V-119 V-219 V-319 V-419 V-506 

V-13 V-120 V-220 V-320 V-420 

V-14 V-121 V-221 V-321 V-421 

V-16 

, Startup "AUTO" Mode Operation of Ion Exchange System 
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2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. . 

12. 

13. 

14. 

BHIOP021.ROO/B2 

Open Vl-8, V-506, and V2-l. 

.Close Vl-6 and V2-2. 

BHI-OP-00021 
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Verify temperature indicators TI-lA, TI-lB, and n.:.tc are above 40 °F. 

Verify influent tank mechanical level indicators LI-lA, LI-lB, and LI-lC are reading • -
the same(± 1 ft) and are above 3.5 ft. 

Verify effluent tank mechanical level indicators LI-2A and LI-2B are reading the 
same ( ± 1 ft) and are belqw 9 ft. 

Verify influent ta~ electronic level indicators are reading above 3.5 ft. 

Verify effluent tank electroniclevel indicators are reading below 9 ft. 

. Tum qn air supply and ve;ify air pressure is 2_60 lb/in2 using the middle gauge at 
FCV-10. 

Verify sodium hypochlorite bottle is filled and biocide pump has electrical power by 
checking· the Liquid Crystal Display (LCD) screen. 

At the ion exchange local panel set all Hand Switches to the •~AUTO" position. 

At the ion exchange local panel set (biocide injection pump) to "AUTOII mode. 

Verify .that the setpoint on the flow controllers (FCV-10) is set at 56 or 80 gal/min as 
directed by engineering staff. · · 

Set the ion exchange column position as directed by engineering staff (Table 2); 

Verify that the prop~r air actuator valves open visual injection of the valve position 
indicator for the selected lineup .as listed in Table 2. 
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Table 2. Air-Actuated Valves. (Sheet 1 of 2) 

Air Actuated Valves. (Air actuated Valves not listed should remain closed) 
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Lead 1st Lag 2nd Lag Standby 

T-100 T-200 T-300 T-400 V-101, V-108, V-202, V-209, V-303, V-310 

T-100 T-200 T-400 T-300 V-101, V-108, V-202, V-209, V-403, V-410 

T-100 T-300 T-400 T-200 V-101, V-108, V-302, V-309, V-403, V-410 

T-100 T-300 T-200 T-400 V-101, V-108, V-203; V-210, V-302, V-309 

T-100 T-400 T-200 T-300 V-101, V-108, V-203, V-210, V-402, V-409 

T-100 T-400 T-300 T-200 V-101, V-108, V-303, V-310, V-402, V-409 

T-200 T-100 T-300 T-400 V-102, V-109, V-201, V-208, V-303, V-310 

T-200 T-300 T-100 T-400 V-103, V-110, V-201, V-208, V-302, V-309 

T-200 T-300 T-400 T-100 V-201, V-208, V-302, V-309, V-403, V-410 

T-200 T-400 T-300 T-100 V-201, V-208, V-303, V-310, V-402, V-409 

T-200 T-100 T-400 T-300 V-102, V-109, V-201, V-208, V-403, V-410 

T-200 T-400 T-100 T-300 V-103, V-110, V-201, V-208, V-402, V-409 

T-300 .. , T-100 T-200 T-400 V-102, V-109, V-203, V-210, V-301, V-308 

T-300 T-200 T-100 T-400 V-103, V-110, V-202, V-209, V-301, V-308 

T-300 T-100 T-400 T-200 V-102, V-109, V-301, V-308, V-403, V-410 

T-300 T-400 T-100 T-200 V-301, V-308, V-402, V-409, V-103, V-110 

T-300 T-200 T-400 T-100 V-202, V-209, V-301, V-308, V-403, V-410 

T-300 T-400 T-200 T-100 V-203, V-210, V-301, V-308, V-402, V-409 

T-400 T-100 T-200 T-300 V-102, V-109, V-203, V-210, V-401, V-408 

T-400 T-200 T-100 T-300 V-103, V-110, V-202, V-209, V-401, V-408 

T-400 T-200 T-300 T-100 V-202, V-209, V-303, V-310, V-401, V-408 

T-400 T-300 T-200 T-100 V-203, V-210, V-302, V-309, V-401, V-408 

T-400 T-100 T-300 T-200 V-102, V-109, V-303, V-310, V-401, V-408 

T-400 T-300 T-100 T-200 V-103, V-110, V-302, V-309, V-401, V-408 
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Lead 1 Lag 1 Lead2 Lag2 

T-100 T-300 T-200 T-400 

T-300 T-100 T-200 T-400 

T-100 T-300 T-400 T-200 

T-300 T-100 T-400 T-200 

T-100 T-200 T-300 T-400 

T-200 T-100 T-300 T-400 

T-100 T-200 T-400 T-300 

T-200 T-100 T-400 T-300 

T-100 T-400 T-200 T-300 

T-400 T-100 T-200 T-300 

T-100 T-400 T-300 T-200 

T-400 T-100 T-300 T-200 

'. ;: : ?tl°:~~~~~i~it1,~rlt~0
1tt'. 

Lead Lag Standby Standby 

T-100 T-200 T-300 T-400 

T-100 T-300 T-200 T-400 

T-100 T-400 T-200 T-300 

T-200 T-100 T-300 T-400 

T-200 T-300 T-100 T-400 

T-200 T-400 T-100 T-300 

T-300 T-100 T-200 T-400 

T-300 T-200 T-100 T-400 

T-300 T-400 T-100 T-200 

T-400 T-100 T-200 T-300 

T-400 T-200 T-100 T-300 

T-400 T-300 T-100 T-200 

··~•\ ,.,,.v. :. . ' . 
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V-101, V-108, V-201, V-209, V-302, V-310, V-403, V-410 

V-102, V-110, V-201, V-209, V-301, V-308, V-403, V-410 

V-101, V-108, V-203, V-210, V-302, V-310, V-401, V-409 

V-102, V-110, V-203, V-210, V-301, V-308, V-401, V-409 

V-101, V-108, V-202, V-210, V-301, V-309, V-403, V-410 

V-102, V-110, V-201, V-208, V-301, V-309, V-403, V-410 

V-101, V-108, V-202, V-210, V-303, V-310, V-401, V-409 

V-102, V-110, V-201, V-208, V-303, V-310, V-401, V-409 

V-101, V-108, V-201, V-209, V-303, V-310, V-402, V-410 

V-102, V-110, V-201, V-209, V-303, V-310, V-401, V-408 

V-101, V-108, V-203, V-210, V-301, V-309, V-402, V-410 

V-101, V-108, V-202, V-210 

V-101, V-108, V-302, V-310 

V-101, V-108, V-402, V-410 

V-102, V-110, V-201, V-208 

. V-201, V-208, V-302, V-310 

V-201, V-208, V-402, V-410 

V-102, V-110, V-301, V-308 

V-202, V-210, V-301, V-308 

V-301, V-308, V-402, V-410 

V-102, V-110, V-401, V-408 

V-202, V-210, V-401, V-408 

. V-302, V-310, V-401, V-408 

15. At the Main Control Panel #1 tum the ion_exchange switch to "AUTO" mode. 

NOTE: IX pump will not tum on if Tank 1 below 3.5 ft and Tank 2 above 9 ft. 

BHIOP02I.ROO/B2 18 



•,,;/' 

BHI-OP-00021 
Rev. 00 

16. Verify that the flow control valve (FCV-10) has adjusted the flow rate to 56 or 
80 gal/min (as directed by staff engineering). This may take as long as 15 or 
30 minutes· if air is present in the piping. The actual flow rate is the upper readout on 
FCV-10 at the control panel. 

NOTE: The system will continue to operate until the operator changes the 
configuration of the columns or stops the pump. Flow rate is 56 gal/min for series 
. operator and 80 gal/min for parallel operator unless authorized by the engineering· 
staff. 

2.5.4 Startup of Manual Mode· Operation of Ion Exchange System 

CAUTION: This mode is only to be used when the system parameters are under constant observation 
by the system operators. · 

1. 

.2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

BHIOP021.ROO/B2 

Close Vl-6 and V2-2. 

Open Vl-8, V-506, and V2-l. 

Verify temperature indicators TI-lA, TI-lB, and TI-lC are above 40 °F. 

Verify influent tank mechanical level indicators LI-lA, LI-lB, and LI-lC are reading 
the same (±1 ft) and are above 3.5 ft. 

Verify effluent tank mechanical level indicators LI-2A and LI-2B are reading the · 
same(± 1 ft) and are below 9 ft. 

Verify influent tank electronic level indicators are reading above 3.5 ft. 

Verify effluent tank electronic level indicators are reading below 9 ft. 

Tum on air supply and verify air pressure is > 60 lb/in2
• 

Verify sodium hypochlorite bottle is filled and biocide pump has electrical power by 
checking the LCD. screen. 

At the ion exchange local panel set all HOA to the "AUTO" position. 

At the ion 'exchange local panel set (biocide injection pump) to "MANUAL" mode. 

Verify that the setpoint on the flow controllers (FCV-10) is set at 56 or 80 gal/min as 
directed by engineering staff. 

Set the ion exchange column position as directed by engineering staff . 

Verify that the proper air actuator valves open for the selected lineup as listed in 
Table 2. , 
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15. At the Main Control Panel #1 tum the ion exchange HOA switch to "MANUAL" 
mode. · 

16. At the ion exchange local panel push the ion exchange "ON" button. 

17. Verify that the flow control valve (FCV-10) has adjusted the flow rate to 56 of 
80 gal/min (as directed by staff engineering). This may tak~ as long as 15 to 
30 minutes if air is present in the piping. The actual flowrate is the upper readout on 
FIC-i0 at the control panel. 

NOTE: The IX system will continue to operate until the operator changes the 
configuration· of th~ colµiqns. or~;stqp~ the. pump . 

. •.,'• \•.~' ':•:'•''•,•5~-~~/•:"•:•~-~-.-!"·'•~:~.t:{,_r-, ~:••Pt 
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2.5.5 IX System Shutdown 

Complete System Shutdown Checklist (Attachment) when implementing this procedure. File the 
completed checklist as directed by field superintendent. 

1. Tum Main Control Panel #1 ion exchange switch to the "OFF" position. 

2. Close Vl-8, V-506, and V2-l. 

3. Shut off air supply. 

2.5.6 Ion Exchange Pump Bypass and Flow Control 

Situations may arise in which operators need to bypass the flow controller located downstream of the 
IX Unit Feed Pump. Examples of this include situations in which large amounts of air are interfering 
with the ability of the flow controller to stabilize quickly. 

1. If the IX Sysfem is not already on-line, start the system in accordance with procedures 
2.5.1, 2.5.2, and 2.5.3 or 2.5.4 (whichever is applicable). 

2. Slowly open flow controller bypass valve V-15; slowly close valves V-13 and V-14. 
Monitor the flow rate and throttle with the flow controller bypass valves until the 
flowrate stabilizes at the desired setpoint. 

2.6 REFERENCE 

Operations and Maintenance Manual, Ion Exchange Pilot System, Chapter 2.0, Technologies, 
Group, Inc., Lakewood, Colorado. 
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3.0 INJECTION SYSTEM PROCEDURES. · 

3.1 PURPOSE 

BHI-OP-00021 
Rev. 00 

The purpose of this procedure is to describe the normal startup and operation of the injection· system in 
the 100-HR-3 Pilot-Scale Groundwater Pump-and-Treat Treatability Test. Operation is semi-automated 
with appropriate automatic controls and interlocks. · 1 · · 

3.2 INTRODUCTION 

Normal operation is defined as fully automated with operations continuing 24 hours per day. This 
procedure contains direction for both normal operating conditions and abnormal operating conditions. 
The following modes of system.operation are discussed below: manual ("HAND") and automatic 
("AUTO"). System operators are required to monitor the system during manual operation. Once the 
proper operating conditions have been achieved, the appropriate system is to be configured in the 
automatic operation mode. Proper operating conditions are defined within this procedure. 

3.3 SCOPE 

This procedure will be performed at the 100-HR-3 operable unit pump-and-treat site to the north of the 
D-Reactor building. The injection system includes: 

• pre-existing monitoring wells 199-DS-18 and 199-DS-19 to be used as injection wells 
• one effluent booster pump (FE-lA and FE-lB)) 
• one set of filters 
• two 9 ,200-gal storage tanks (2A and 2B) 
• associated piping, valves, fittings, etc. · 

Power will be provided by a line power with transformers and a power distribution system. 

3.4 PREREQUISITES 

· 1. Ensure that the local "OFF-AUTO" control switch and Main Control Center 
"HAND-OFF-AUTO" control switch for the effluent booster pump, are set in the 
"OFF" position. 

2. 

3. 

4. 
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Walk the pipeline from Tank 2B to wellheads D5-18 and D5-19 to verify system 
integrity (e.g., no pipe breaks, no broken valve handles). 

Verify effluent tank temperature indicators TI"."2A and TI-2B are above 40 °F. 

-Verify effluent tank mechanical level indicators LI-2A and LI-2B are reading the same 
(± 1 ft) and that the water level in the tanks· is greater than 9 ft. 
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5. Verify effluent tank electrical level indicators on the Main Control Panel are reading 
the·same (± 1 ft), correlate with the mechanical level indicators, and that the water 
level in the tanks is above 9 ft. 

3.5 PRECAUTIONS 

3.6 

. . 
1. Ball valves will not be repositioned when the booster pump is on: Exceptions are 

addressed in the procedures. Butterfly and globe valves are intended for throttling of 
flow and are normally operated when the booster pump is on. 

2. Initial startup of the injection system will be conducted at a low flow rate (45 gal/min) 
until all air is bled from the line. . · 

3. Main Control Center pump control in the "HAND" position will override all automatic 
control interlocks (high well level shutoff, low effluent tank level shutoff, low flow 
shutoff) for the effluent system. Control in this mode should be limited to 
trouble-shooting and maintenance operations or phase I Startup when automatic 
instrumentation is not fully installed .. 

4. If injection well DS-18 or DS-19 will not be placed in operation, place the low-flow 
interlock toggle switch for the applicable well to "ON." Failure to do so will result in a 

• • I 

shutdown of the booster pump due to the loss-of-flow interlock for the idled well. 

PROCEDURES 

3.6.1 Injection Well D5-18 Startup Procedure 

1. Set FCV8-12 in marked preselected position. 

2. Close V9-1 if only well DS-18 is to be used for injection. 

3. Open: V8-1 
G8-13. 

Close: V8-2 
V8-8 

NOTE: Set V8-1 in marked preselected position. 

4. If flow indication will be via magnetic flowtube FE-18: 

Open: V8-3 
V8-4 

Close: V8-5. 

5. If flow indication will be via rotameter FI-18: 

Open: V8-5 

BHIOP021.ROO/B2 

Close: V8-3· 
V8-4 
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3.6.2. Injection Well D5-19. Startup Procedure 

1. Set FCV9-12 in marked preselected position 

2. Close V8-1 if only well D5-19 is to be used for injection. 

3. Open: V9-1 
G9-13. 

Close: V9-2 
V9-8 

NOTE: Set V9-1 in marked preselected position. 

4. If flow indication will be via magnetic flowtube FE-19: 

Open: .V9-3 
V9-4. 

Close: V9-5 
V9-6 

5. If flow indication will be via rotameter FI-19: 

Open: V9-5 
V9-6. 

Close: V9-3 
V9-4 

3.6.3 Injection System Startup Procedure 

Complete System Startup Checklist (Attachment) when implementing this procedure. File the 
completed checklist as directed by the field superintendent. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

BHIOP02I.ROO/B2 

Set Main Control Center Effluent Booster Pump "HAND-OFF-AUTO" control switch 
(HS-BPA) to "OFF" position. 

Set local booster pump "OFF-AUTO" control switch (HS-BPB) to "AUTO" position. 

Close: VE-9, VE-Hl, VE-11, VE-17, VE-18, VE-20, and VE-26. 

Open: V2-4,VE-5, VE-6, FCVE-7, VE-8, (VE-12, VE-13, GE-21, and GE-22) or 
(VE-14, VE-15, GE-23 and GE-24) and GE-25. 

At the Main Control Center, tum the booster pump "HAND-OFF-AUTO" control 
switch to "HAND." position. Verify on the Main Control Center the booster pump 
running light is illuminated. · 

Slowly close FCVE-7. 

NOTE: The pump flow interlock is set for 1 minute. The pump will shutdown if 
> 1 gal/min flow at the magnetic flowtube(s) (low flow override switch must be 
"OFI;-'") is not sensed by the end of this time. , 
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8. Open VE-17 to bleed air into a bucket from the piping if filter FE-1-lA is used. Close 
valve when a steady flow of water is present. 

OR 

Open VE-18 to bleed air into a bucket from the piping if filter FE-1-lB is used. Close 
valve when a steady flow of water-is present. 

9. Open V8-2 to bleed air into a bucket from the piping. Close valve when a steady flow 
of water is present. 

AND/OR 

Open V9-2 to bleed air into a bucket from the piping. Close valve when a steady flow 
of water is present. 

10. Check the differential pressure between pressure gauges PI-E-1 and PI-E-2 if filter 
Fe-1-lA is used. If the differential pressure is > 35 psig, tum off the booster pump 
and investigate. 

OR 

Check the differential pressure between pressure gauges PI-E-3 and PI-E-4 if filter 
FE-1-lB is used. If the differential pressure is > 35 psig, tum off the booster pump 
and investigate. 

11. Adjust V8-1/FCV8-12 and V9-1/FCV9-12 to control injection rates into wells D5-18 
and D5-19, respectively. 

NOTE: During injection well operation, check well D5-18 and well D5-19 level 
indication on the Main Control Panel frequently to ensure a stable water level in the 
wells is maintained. If water level rises and does not stabilize, incrementally open 
booster pump bypass valve FCVE-7 to recirculate water and reduce pump discharge 
head. The rise in water level in each well should not exceed 23 ft (7 meters). 

3.6.4 Filters FE-lA and FE-1B Bypass Procedure 

1. Open: VE-11 Close: VE-12 
VE-14 

VE-13 
VE-15 

2. NOTE: Open bypass valves first, then close filter isolation valves. Failure to follow 
correct valve sequence will result in a shutdown of effluent booster pump from loss-of­
flow interlock trip. 

3.6.5 Restore Filters FE-lA and FE-lB Procedure 
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1. Open: VE-12 and VE-14 

2. Vent air into a bucket from VE-17 and VE-18. 

3. Open: VE-13 and VE-15. 

4. Close: VE-11. 

BHI-OP-00021 
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NOTE: Open filter isolation valves first, then close bypass valves. Failure to follow 
correct valve sequence will result in a shutdown of pump PE-1 from loss-of-flow 
interlock trip, ,. " . " 

·i· 1 : ;', ,· [' .~ ' , .. , .._ ''i: 1 .,,_ • 

3.6.6 Effluent System Shutdown Procedure 

Complete System Shutdown Checklist (Attachment) when implementing this procedure. File the 
completed checklist when done. 

1. At the Main Control Panel, turn the effluent booster pump "HAND-OFF-AUTO" control 
switch to "OFF" position. Verify on the Main Control Center that booster pump running light 
is not illuminated. · 

2. Isolate the system by closing V2-4. Lock and Tag the. isolated system. 
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4.0 ABNORMAL CONDITIONS AND EMERGENCY PROCEDURES 

4.1 PURPOSE 

The purpose of this procedure is to describe the appropriate response to abnormal conditions and 
emergency actions for the 100-HR-3 Pilot-Scale Groundwater Pump-and-Treat Treatability Test. 

4.2 · SCOPE 

This procedure will be performed at the 100-HR-3 operable unit pump-and-treat site. to the north of the 
D reactor building. The pump-,and-treat system includes extraction, ion exchange, and injection 
systems. Normal operating procedures for these systems are described in Chapters 1.0, 2.0, and 3.0. 

4.3 PREREQUISITES 

None. 

4.4 PRECAUTIONS . 

It is not possible to anticipate all possible malfunctions of a chemical treatment.system .. Jtis the 
responsibility of certified operator assigned to this projectto understand the physical:principles 
involved, to be familiar with system design and layout, and to have a comprehensive understanding of 
normal operating and .maintenance procedures. 

For the information of operators and management, this system is considered to be low temperature 
( < 200 °F) and low pressure ( < 500 lb/in2 g). Water to be treated contains low levels of hexavalent 
chromium. A mechanical breach of the system that produces significant leakage will not pose a health 
threat to either an operator or an emergency responder. 

4.5 PROCEDURES 

4.5.1 Response to Abnormal Conditions 

An abnormal condition is defined as any condition or system status that impedes an operator's ability to 
operate the pump and treat system within specified parameters or normal operating procedures (e.g. 
line blockage due to ice). An abnormal condition may not necessarily pose a threat to health and safety 
or system integrity. · 

1. Notify the site Field Superintendent. 

BHIOP021.ROO/B2 26 



.::: ''•,·, . ·, . -

BHI-OP-00021 
Rev. 00 

2. Shut down and 'isolate the abnormal element of the system by positioning the 
appropriate valves and/or electrical breakers such that water and/or electrical power 
cannot be delivered to the abnormal element of the system. · 

3. Lock and tag the appropriate valves and/or electrical breakers to prevent the 
abnormal element of the system from accidently being put into service. Use a caution 

· tag if appropriate. 

4. Record the abnormal condition and circumstances in the operational log and system 
status board. 

i 

4.5.2 Fire in Ion Exchange Tent, Administrative Tent, or Electrical Conex 
. ' ! 

1. Pull down on the main power disconnect located on the east side of the electrical 
.conex to the "OFF" position; '!'.his will open the main power supply circuit to the 
system _and shut off all power. : . 

NOTE: If the main power disconnect is on fire or cannot safely be reached, line 
power shutoff will be required. This action is to be accomplished only by a qualified 
electrician. 

2. Call 911 to report the fire (811 on a DOE cellular network). Call 373-3800 if 
necessary. 

NOTE: Fire extinguishers are located at control connex and IX tent .. 

4.5.3 Leak in Pipeline or Components from an Extraction Well 

1. At the Main Control Panel Center, turn the well pump "HAND-OFF-AUTO" control 
switch to "OFF," or turn the local well pump "OFF-AUTO" control switch to "OFF." 
Verify on the Main Control Cen~er that the well pump running light is llill 
illuminated. 

2.' Isolate the leak by closing any or all well system iso~ation valves. 

3. Report the any spill to the field superintendent and log it in the operating logbook. 

4.5.4 Leak in Injection System Pipeline or Components 

1. 
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At the Main Control Center, turn the booster pump "HAND-OFF-AUTO" control 
switch to "OFF," and turn the local booster pump "OFF-AUTO" control switch to 
"OFF." Verify on the Main Control Center that the booster pump running light is not 
iliuminated. 
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2. If an investigation reveals that time-consuming repairs are needed, shutdown the ion 
exchange system (see Chapter 2.0). Do nQ! let the ion exchange system shutdown 
automatically from a high effluent tank level interlock trip. 

3. Report the any spill to the field superintendent and log it in the operating logbook. 

4.5.5 Spills 

Spill response can be summarized with the acronym SWIMS. 

1. Stop the spill. 
Eliminate the source of the spill by isolating the appropriate system components. Use 
absorbants from the spill control kit to limit spill puddling if required. 

2. Warn others. 
Inform others in the work area that a spill has occurred. Inform others of the possible 
hazardous associated with the spill (e.g, slippery surface, proximity to electrical 
power sources, noxious vapors, etc.). 

3. Isolate the area. 

4. 

5. 

6. 

Limit access to the area to authorized personnel. 

Minimize the spill. 
If possible, cleanup the spilled material. Limit its spread,as much as possible. 

Secure the area. 
If the spilled material poses a threat to the operator's safety, secure the area and shut 
down operations pending management direction. 

Notify the proper authorities. 

4.5.6 Other Emergencies 

Because it is not possible to anticipate all possible malfunctions of a chemical treatment system, not all 
i'possible emergency situations can be covered by this procedure. The site plan contains specific 
information regarding possible site hazards that could result in an injury and/or emergency condition. 
Emergency telephone numbers are listed below: 

811 DOE cellular number for emergency dispatch 

-
911 Site telephone regular number for emergency dispatch 

373-3800 Hanford Patrol Operations Center 
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The closest First.Aid Station to the site is: 

100-N First Aid Station 
1115 Building 
100-N Area 

.373-1695 

The closest First Aid Station with a physician on staff is: 

200-E First Aid Station 
2750-E Building 
Baltimore Street, 200 East .Area 
373-1770 
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5.0 DAILY ROUTINE PROCEDURES 

5.1 PURPOSE 
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The purpose of this procedure is to describe the daily routines in the 100-HR-3 Pilot-Scale 
Groundwater Pump-and-Treat Treatability Test Site. This test is designed to .r~move hexavalent . 
chromium from groundwater in the 100-HR-3 Operable Unit. Operation is semi-automated with 
appropriate automatic controls and· interlocks. Table 3 is an example of a daily routines log. 

5.2 SCOPE 

This procedure will be performed at the 100-HR-3 Operable Unit pump-and-treat site to the north of 
the D-Reactor building. The routines include: 

• Analysis of well D5-14, D5-15, and D5-16 effluent streams 

• Analysis of IX column effluent streams 

• Recording the system parameters 

• . Checking the condition of equipment and buildings. 

5.3 PROCEDURES 

This routine is to be scheduled by management. The routine sheet is an attachment to this procedure. 
The corresponding number on the routine sheet matches the step numbering in the procedure. 

5.3.1 System Equipment Check 

1. Enter the page numbers 

2. Print and sign the operator's name 

3. Enter the date and time. 

4. Circle yes/no if Well 14 is on line. If Well 14 is off line, skip 5 - 10. 

5. Record the psig from gauge PI-4-1. 

6 . Record the psig from gauge PI-4-2. 

7. Record the psig from gauge PI-4-3. 

8. Record the psig from gauge PI-4-4. 
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1. 

9. 

10. 

11. 

12. 

13. 

14. 

15 

16. 

17. 

18. 

19 .. 

20. 

21. 

22. 

23. 

24 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

Record the psig from gauge PI-4-5. 

Record the gal/min flow from FE-14/FI-4. 

Record Well 14 level from Control Panel #1. 

Record the total flow from.Well 14 totalizer. 

Circle yes/no if Well 15 is· on line. If Well 15 is off line, skip 14 - 18. 

Record the psig from gauge PI-5-1. 

Record the psig from gauge PI-5-2. 

Record the psig from gauge PI-5-3. 

Record the psig from gauge PI-5-4. 

Record the psig from·gauge PI-5-5. 

· Record the gal/min flow from FE-15/FI-5. 

Record Well 15 level from Control Panel #1. 

Record the flow from Well 14 totalizer. 

Circle yes/no if Well 16 is on line. If Well 16 is off line, skip 23-26. 

Record the psig from gauge PI-6-1. 

Record the psig from gauge PI-6-2. 

Record the psig from gauge PI-6-3. 

Record the psig from gauge PI-6-5. 

Record the gal/min flow from FE-16/FI-6. 

Record Well 16 level from Control Panel #1. 

Record the total flow from Well 16 totalizer. 

Record the psig from gauge PI-10. 

Record the psig from gauge PJ-100. 

Record the psig from gauge PI-200. 
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33. Record the psig from gauge PI-300. 

34. Record the psig from gauge PI-400. 
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35. Circle yes/no if effluent system is on line. If effluent system is off line, skip 36 -39. 

36. Record the psig from gauge PI-E-1. 

37 Record the psig from gauge PI-E-2. 

38. Record the psig from gauge PI-E-3. 

39. ·Record the psig from gauge PI-E-4. 

40. Circle yes/no if Well 18 is on line. If Well 18 is off line, skip 41 and 42. 

41. Record the psig from gauge PI-8-1. 

42. Record the gal/min flow from FE-18/FI-8 

43. Record Well 18 level from Control Panel #1. 

44. Record the total flow from Well 18 totalizer. 

45. Circle yes/no ifWell 19 is online. IfWell 19 is off line, skip 46and 47. 

46. Record the psig from gauge PI-9-1. 

47. Record the gal/min flow from FE-19/FI-9 

48. Record Well 19 level from Control Panel #1. 

49. Record the total flow from Well 19 totalizer. 

50. Record the level of Tanlc lA. 

51. Record the level of Tanlc lC. 

52. Record the level of Tanlc 2A. 

53. Record the level of Tank 2B. 

54. Record the temperature of Tanlc lA. 

55. . Record the temperature of Tank lB. 

56. Record the temperature of Tank lC. 
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57. Record the. temperature of Tanlc 2A. 

58. Record the temperature of Tanlc 2B. 

S.3.2 Building and Ancillary Equipment Checks 

59. Is the administration tent heating/air conditioning equipment working? (yes/no) 

60. · · Is the IX tent heating/air conditioning equipment working? (yes/n_o) 

61. Is the electrical connex heating/air condition equipment working? (yes/no) 

62. Are the outside lights working? (yes/no) 

63. Is the biocide pump working? (normal range 60 psig) (yes/no) 

64. Is the air compressor working? (yes/no) 

5.3.3 Field Screening 
' ' 
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65. Record the time of·analysis and the cr+6 results and dilution factor from sample point V4-10. 

66. 

67. 

68. 

69. 

70. 

71. 

72. 

73. 

74. 

75. 

Record the time of analysis and the cr+6 results and dilution factor from sample point V5-10. 

Record the time of analysis and the <:r+6 results and dilution factor from sample point V6-10. 

Record the time of analysis and the cr+6 results and dilution factor from sample point SP-10. 

Record the time-of analysis and the cr+6 results and dilution factor.from sample point SP-100. 

Record the time of analysis and the cr+6 results and dilution factor from sample point SP-200. 

Record the time of analysis and the cr+6 results and dilution, factor from sample point SP-300. 

Record the time of analysis and the cr+6 results and dilution factor from sample point SP-400. 

Record the time of analysis and the cr+6 results and dilution factor from sample point V2-2. 

Record the standard's reading for cr+6 detector #1 (Tuesday Only). 

Record the standard's reading for cr+6 detector #2 (Tuesday Only). 

5.3.4 Supplies 

76. . Biocide gallons available. 
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77. AccuVac Chromaver Ampule (Boxes) available. 

78. 12.5 mg/L Standard (Ampules). 

5.3.5 System Integrity Check 

79. ls System 1 integrity OK? (circle yes or write comments) 

80. ls System 2 integrity OK? (circle yes or write comments) 

81. ls System 4 integrity OK? (circle yes or write comments) 

82. Is System 5 integrity OK? (circle yes or write comments) 

83. ls System 6 integrity OK? (circle yes or write comments) 

84. ls System 7 integrity OK? (circle yes or write comments) 

85. ls System 8 integrity OK? (circle yes or write comments) 

86. ls System 9 integrity OK? (circle yes or write comments) 

87. Is IX System integrity OK? (circle yes or write comments) 
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88. In the comments section, annotate a number corresponding to the section being commented on 
and a brief comment of the abnormality. 

5.3.6 System Status 

1. Document any change in system status in the operations log. 

2. Document ;my change in system status on the System Status Board. 

5.3. 7 Shift Turnover 

Former Operating Shift: 

1. 

2. 

3. 
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Verbally brief the new shift on system status and any operating conditions (normal 
and abnormal). 

Ensure the newly arriving shift is aware of the system status as described on the 
System Status Board. 

The site Field Superintendent- shall approve the shift turnover before dismissing the 
former shift personnel. 
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New Operating Shift: 
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1. Verbally confinn with the fonner shift the system status and any operating conditions 
(nonnal and abnonnal). 

2. Inspect the operations log and System Status Board. If there are any questions, ask 
the fonner shift to explain. 

3. The site Field Superintendent shall approve the shift turnover prior to instituting the 
new shift personnel. · 
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6.0 SAMPLING COLLECTION AND FIELD SCREENING PROCEDURES 

6.1 PURPOSE 

The purpose of this procedure is to describe the normal methods of sample collection and field 
screening of groundwater. Groundwater will be extracted from monitoring wells D5-14, D5-15, and 
D5-16 in the 100-HR-3 Pilot-Scale Groundwater Pump-and-Treat System. 

6.2 SCOPE 

The 100-HR-3 Operable Unit pump-and-treat site is located to the north of the D-Reactor building. 
The sample valves from which the groundwater will be extracted are located on the pump-and-treat 
system. The sample valves are listed as follows: 

• the V4-10, V5-10, and V6-10 influent valves 
• the SP-10 composite stream valve 
• the SP-100, SP-:200, SP-300, and SP-400 ion exchange column valves 
• the V2-2 effluent valve. 

Groundwater will be field screened for Cr6+ and will be analyzed in an offsite laboratory for Cr6+ and 
various analytes. These analytes are identified on the Reduced Analyte List (Table 3-1 ·in the 
Pilot-Scale Treatability Test Plan for the-100-HR-3 Operable Unit [DOE-RL 1994]). 

6.3 PREREQUISITES 

Safety glasses shall be worn during conduct of these procedures. 

6.4 PRECAUTIONS 

1. 

2. 

3. 

4. 
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While performing step 8 (Section 6.5.2) and step 5 (Section 6.5.3), care should be 
given to avoid a finger cut while. handling the broken tip of the Accu Vac Chromaver 
(a registered trademark of Hach Chemical) 3 chromium reagent ampule. 

Collect only one sample at a time to prevent inadvertent overflow of poly collection 
bottles. 

Perform Cr6+ accuracy check of the colorimeter (Section 6.5.2) weekly or when the 
calorimetric meter accuracy is in doubt during operation. 

Accu Vac Chromaver 3 chromium reagent powder is light magenta in color. If the 
color should become brown or green, decomposition of the reagent may be 
significant. If the colorimeter fails to give an accurate reading during the accuracy 
check of the colorimeter, the reagent should be replaced. 
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5. Avoid storing unused AccuVac vialsaild the Chromium Standard in direct sunlight. 
A void direct sunlight while reagent powder fs reacting with water. Sunlight can cause 
the reagent powder to degrade sooner. Sunlight will cause a solution of water and 
reagent powder to degrade shortly after they react. 

6. Sloppy lab technique can result in a "false positive" reading. Operators should keep 
their hands dry and the wet lab work area free of clutter. 

6.5 PROCEDURES 

6.5.1 Sample Collection from the System Sampling Valves 

1. Open appropriate sampling valve: Vl-6, V2-2, V4-10, V5-10, V6-10, SP-10, 
SP-100, SP-200, SP-300, or SP'-400. 

2. Allow three volumes of sample water to flow through the valve and into a poly 
collection bottle. 

3. Close the sample valve. 

4. Fill the sample collection containers with water by slowly opening and closing the 
applicable valve. 

5. Dispose of the _sample collection water in the poly collection bottle by returning it to 
the influent stream. 

6. Perform accuracy check of the colorimeter (Section 6.5.2) (once per week), then 
perform field analysis for Cr6+ (Section 6.5.3). 

6.5.2 Accuracy Check of the Colorimeter 

1. Snap the neck off a: Chromium Voluette Ampule Standard, 12.5 mg/L Cr6+. 

2. Pipet 2 mL of the 12.5 mg/L Cr6+ standard solution into a 100-mL volumetric flask. 

3. Dilute the 12.5 mg/L Cr6+ solution to the mark with deionized water. 
This will yield a 0.25 mg/L (25 ppm) Cr6+ solution. 

4. Pour the prepared 0.25 mg/L solution into a 150-mL beaker. 

5. Prepare a blank by pouring 50 mL of deionized water into a 150-mL beaker. 

6. Invert the tip of an AccuVac Chromaver 3 chromium reagent ampule into the 150-mL 
beaker containing the prepared 0.25 mg/L Cr6+ solution. 

BHIOP02 l.ROO/B2 

NOTE: To prevent air from entering the reagent ampule, ensure that the tip is 
submerged deep enough so the surface of the solution is well above the breakage line. 
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7. Snap the tip of ilie reagent ampule on the side of the· 150-mL beaker. The solution 
will be drawn into the Ampule. · 

8. When the ampule is full; remove-it from the beaker. 

CAUTION: The broken tip of the ampule may be sharp. Excessive pressure may 
result in a cut finger. 

9. Follow steps 6 through 8 substi~ting the blank for the standards. 

10. A magenta, color will develop ifhexavalent chromium is present. Allow at least 
5 minutes for the color to develop, but do not wait more that 20 minutes before 
completing the calorimetric analysis. 

11. Ensme the meter needle is alig11ed on the arrow at the far left of the. scale arc. Adjust 
as n~cessary with the adjustment screw found below the scale .. 

12. Plac_e the sample blank into the sample well. Press down firmly to seat it in place. 
Close the light shield. 

13. While holding the "ON" button down, adjust the right set control to align the meter 
needle with the zero at the far iight of the scale arc. Remove the blank ampule. 

14. Insert the standard ampule into the sample well. Press down firmly to seat it in place. 
Close the light shield. 

15. -While holding the "ON" button down, allow the meter reading to stabilize. 

16. Read and record the milligram per liter (ppm) hexavalent chromium (Cr6+). It should 
read O .20 to O. 30 Cr6+. If it dqes not, repeat· steps 2 through 16. If the colorimeter 
still fails to indicate the correct concentration, contact the project engineer and use a 
different colorimeter in the interim. 

6.5.3 Field Analysis for Chromium Vl 

1. Collect a groundwater sample to be analyzed in accordance with Section 6.5.1 (see 
Note a. in step 16, below). 

NOTE: Samples may have to be diluted. See Section ? . 

2: Prepare a blank by pouring 50 mL of deionized water into a 150-mL beaker.· 

3. Invert the tip of ~n AccuVac Chromaver 3 chromium reagent ampule into the 150-mL 
beaker containing the deionized water. 

BHIOP02LROO/B2 

NOTE: To prevent air from entering the reagent ampule, ensure that the tip is 
submerged deep enough so the surface of the solution is well above the breakage line. 
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4. Snap the tip of the ~~~gent ~BW¥Aitthe ~j~~"9(.*~.,b,~ajcer. The deionized water 
will be drawn into the ampule> This' is thlb1aruL · . ' · -· 

5. - Invert the tip of an Accu Vat. Chfomaver 3 chtoriiium reagent ampule into the first 
150-mL beaker containing the sample to be tested. 

NOTE: To prevent air from entering the reagent ampule, ensure that the tip is 
submerged deep enough so the surface of the solution is well above the breakage line. 

6. Snap the tip of the reagent ampule.on the side of the beaker. The sample will be 
drawn into the ampule. 

7. When the ampule is full, remove it from the beaker (repeat for all of the samples). 
This is a sample, label it with a sample identification that can be traced back to the 
time of sampling and the location of the sample point. · · 

CAUTION: The broken tip of the ampule may be sharp. Excessive pressure on the 
tip may result in a cut finger. 

8. A magenta color will develop if hexavalent chromium is present. Allow at least 
5 minutes for the color to develop, but do not wait more than 20 minutes before 
completing the calorimetric analysis. 

10. 
·,;,,.·, 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

BHIOP021.ROO/B2 

Ensure the meter needle is aligned on the arrow at the far left of the scale arc. Adjust 
as necessary with the adjustment screw found below the scale. 

Press down firmly to seat it in place. Close the light shield. 

Place the blank ampule into the sample well. Press firmly to seat it in place. Close 
the light shield. 

While holding the "ON" button down, adjust the right set control for a meter reading 
of O mg/L. 

Place a ampule containing the prepared sample into the sample well. Press down 
firmly to seat it in place. · Close the light shield. 

While holding the "ON" button down,. allow the meter reading to s.tabilize. 

Read and record the miiligram per liter hexavalent chromium (Cr6+) (see Notes b. 
and c. in step 16, below) (repeat for all of the samples) .. 

Take a reading from the blank again. When the colorimeter stabilizes, it should read 
0± 0.05 mg/L. If it does not, the colorimeter has drifted. Note the time required for 

· the colorimeter to stabilize and repeat this-procedure starting from step 12. If 
instrument drift cannot be eliminated, contact the project engineer and use a different 
colorimeter in the interim. 

Dispose of the remaining Chromium Voluette Ampule Standard Solution and the 
prepared 0.25 mg/L Cr6+ solution into the sampling waste poly collection bottle. The 
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reagent ampul~s co~;ining the prepared sample~ ~ay be discarded in the trash. The 
remaining sample water should be returned to the influent stream. 

1.8. NOTES: 

a. If a sample is turbid, perform steps 7 through 10 above, to verify that a O mg/L 
reading can be obtained. If the right set control does not contain enough 
adjustment to "zero" the nieter, the samples in both 150-mL beakers will have 
to be clarified, either by centrifugation or filtration .. The clarified samples are 
then used in steps 2 through 10 above, and the result obtained in step 13 is 
reported as milligram per liter so~uble hexavalent chromium. · 

b. The results can be expressed as milligram per liter chromate (CrO4-2) or 
milligram per liter sodium chromate (Na2CrO4) by multiplying the meter 
reading (hexavalent chromium) by 2.23 or 3.12, respectively. 

c. Mercurous and mercuric ions interfere slightly. Iron in amounts > 1 mg/L 
interferes by producing a yellow color. Vanadium interferes in the same 
manner but may be overcome by waiting 10 minutes before reading. 

6.5.4 Sample Dilution 

Water containing more than 0.50 mg/L will produce off-scale readings on the colorimeter. Since Cr6+ 

is likely to be present at concentrations greater than 0.50 mg/L, dilution will be required. Operators 
should attempt to make diluted samples whose co!responding calorimetric reading will be 
approximately 0.20 to 0.40 mg/L. The procedure below is written to function as a.guide for 
calculating dilution. The physical methods used for handling and diluting samples are not described in 
detail here. It is the responsibility of each operator assigned to the project to understand the basic 
chemistry involved and to be familiar with proper sample handling techniques and laboratory protocol. 

' -

Samples may be diluted by adding the appropriate amount of deionized water. A container of raw 
(undiluted) sample water should be kept until the diluted sample is measured and the operator is 
satisfied with the results. The following equation should be used to calculate the dilution of a sample 

Sample Dilution Factor = (amount of water added + the amount of the sample) -=- (the amount of 
sample) · 

= (solvent + solute) -=- (solute) 

Multiply the Sample Dilution Factor by the colorimeter reading to obtain the concentration of a diluted 
s~mple. 

Always record the actual colorimeter reading and the sample dilution factor in the log or i,.pplicable 
data sheet. 

Example: 

A sample was taken that yielded an off-scale reading on the colorimeter. Operators made 
three different dilutions of the sample to determine the concentration. 
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Dilution A: 30 mL of deionized water was added to 10 mL of sample 
Sample Dilution Factor = (30 mL + 10 mL) + (10 mL) = 4 
The colorimeter reading was 0.25 mg/L 
4 * 0.25 = 1.00 mg/L 

Dilution B: 20 ml of deionized water was added to 10 mL of sample 
Sample Dilution Factor= (20 mL + 10 mL) + (10 mL) = 3 
The colorimeter reading was 0.36 mg/L 
3 * 0.36 = 1.08 mg/L 

Dilution C: 10 mL of deionized water was added to 10 mL of sample 
Sample Dilution Factor = (10 mL + 10 mL) + (10 mL) = 2 
The colorimeter reading was 0.48 mg/L 
2 * 0.48 = 0.96 mg/L 

BHI-OPr00021 
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The actual concentration of the sample is probably between 0.99 mg/Land 1.06 mg/L. In this 
example, operators may chose either dilution A or B for the results. If a truly accurate reading is 
required, another aliquot of raw sample should be diluted and retested; 

6.6 REFERENCE 

DOE-RL 1994, Pilot-Scale Treatability Test Plan for the 100-HR-3 Operable Unit, DOE/RL-94-54, 
Draft A, Table 3, U.S. Department of Energy, Richland Operations Office, Richland, 
Washington. 
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ATTACHMENT 1. STARTUP CHECKLIST. 
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:r17g::;:!JJ1 Open Closed tYt~i:Jtf,:;# Open Closed ;'V"f:t.:,:;;\\\;/: Open Closed 

:,~~'{i:f))i Open Closed /,~~:~:)':\1\' 1J~,},}/'. yi i Open Closed Open Closed 

EfV~P::},~tjt Open Closed :;:\:'~"!t:}f~['.i -,~Y,f-l,f~',:ff/J Open Closed Open Closed 

'\"1:YtH~~'t¾k~r,,; Open Closed ~!Y~f~?!f;'.;:~ ;;1Xf:~f?;- i,;~t, Open Closed Open Closed 

:}V4;!~\!M''; Open Closed ~'Yt~)F:;!:): (;}Y~~;;fi::'.'i\:f;;r Open Closed Open Closed 

/V:4-17'.''.' Open Closed {:V~-,1'7X'.t\}: t'Y.~!%i't:C)t:: Open Closed Open Closed 

:\VfIB:,,. "i,;_;/, j~Y~:18;'.{/,":;i'. 7,Yf}~ ;:."· :;; Open Closed Open Closed Open Closed 

N4:-2,'.;;:;::,; yysf;lin/;!i!: ·;\\Tf~Nt\:/:;·y, Open Closed Open Closed Open Closed 

'Yt<ie. •,':::\ ;V5,#J,\;\'C'), ,v,~£;?\:;\;;/i Open Closed Open Closed Open Closed 

::'74'-7 f it');)_ ti'Y;~:?'/:t,.'J/,if :ir(f-7://\'<:c;;f:;' Open Closed Open Closed Open Closed 

. 'V4',9/< ;:,::,:; &)'};5~9Jtf)l{J; {'Yfff:\i:\1¾';~:f Open Closed Open Closed Open Closed 

>V440 :></, ,~~y5:;1~_\&\ 1? :::Vft,1~<:H:i{i;;_; Open Closed Open Closed Open Closed 

-.V4""!4>.<i:; (:V,?'.'11,I)\i{ :_J6!H)l,iif.;,\ Open Closed Open Closed Open Closed 

: V4""16,L1?j; tY~Jt:,/·;:C:i, /J~t}6,5;\;;\t}":',: Open Closed Open Closed Open Closed 

V4-19 · .· i"S /~f~90:{\f)t · XfJ~··:;;;;:c~;,;J Open Closed Open Closed Open Closed 

V4-20 (V5fl,Qiitt{ '.;V'~~0?</::'i5\) Open Closed Open Closed Open Closed 

V4-24. . ); .vs~~::il/:ii\ (V6-2f\:;::{,}t Open Closed Open Closed Open Closed 

V4-25 .· Open Closed Open Closed Closed 

V4-26. ·.·. <'. Open Closed Open Closed Yes No 

,: ·,, ':;. 
Yes Not Rq'd Yes Not Rq'd Yes Not Rq'd 

Yes No Yes No Yes No 

Op .. _~ode, Auto Manual Auto Manual Auto Manual 

Time 

Comments: 

This Checklist is to be completed during startup activities. Modifications to operational parameters and 
valve position (after startup) are to be logged, and this sheet is to be referenced. A Daily Routine Log 

Sheet is also required. 
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i¥~~9~1ff~)tf}:~ 
~~~~f=rf £2f ~t~i~~:~i 

·Y:~~:~}t;.:-:,t;i1l~~{ 
¥~1ps::~s~~~r~-~* 

Comments: 

Open 

Open 

Open 

Open 

Open 

Open 

Open 

Open 

Open 

Open 

Open 

Open 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Open · Closed 

Open Closed 

~H~~l:i(;,<t:~~\[1 Open Closed 

:¥f:~~§'F};~~~ 
~.;~~,,,:::;~~2r1;~:~ 

0 A 

0 A 

0 A 

0 A 

Open Closed 

Open Closed 

Open Closed 

Open/Closed 

H 0 A 

Open/Closed 

H 0 A 

Open/Closed 

H 0 A 

Open/Closed 

H 0 A 

::.{,,:_ 
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Time: 

Open 

Open 

Open 

Clos_ed 

Closed 

Closed 

lfi~!~tr::l}}l~i Open Closed ¥£$~t,,'.}')&i~tJ; Open Closed 

Open/Closed 

H 0 A 

Open/Closed 

H 0 A 

Open/Closed 

H 0 A 

Open/Closed 

H 0 A 

Open Closed !~{Ii\'~_:J~t'.t~' 

Open Closed '~'4W':P}}ft;j1)',.t 
Open Closed ,o/;t.4r12;:;1j~:'.~,~>{ 

Open/Closed Open/Closed 

H 0 A H 0 A 

Open/Closed Open/Closed 

H 0 A H 0 A 

Open/Closed Open/Closed 

H 0 A H 0 A 

Open/Closed Open/Closed 

H 0 A H 0 A 

Open Closed 

Open Closed 

Open Closed 

Open Closed 

Open Closed 

Yes No 

Yes No 

Open/Closed 

H 0 A 

Open/Closed 

H 0 A 

Open/Closed 

H 0 A 

Open/Closed 

H 0 A 

This Checklist is to be completed during startup activities. Modifications to operational parameters and 
valve position (after startup) are to be logged, and this sheet is to be referenced. A Daily Routine Log 

Sheet is also required. 
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Comments: 
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Yes Not 
. Rq'd 

This Checklist is to be completed during startup activities. Modifications to operational parameters and 
valve position (after startup) are to be logged, and this sheet is to be referenced. A Daily Routine Log 

Sheet is also required. · 
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BHI-OP-00021 
Rev. 00 

On Off 

On Off 

On Off 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

This Checklist is to be completed during manual shutdown activities. Modifications to operational 
parameters and valve position (after shutdown) are to be logged, and this sheet is to be referenced. A 

Daily Routine Log Sheet is also required. 
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