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04-TOD-079 

U.S. Department of E_nergy 

· P.O. Box 450, MSIN H6-60 
Richland, Washington 99352 

DEC 1 5 2004 

0063591 

0403382 

Mr. Michael A. Wilson, Program Manager 
Nuclear Waste Program 

,. 

®}E@IERW~~ State of Washington 
Department of Ecology 
3100 Port of Benton Blvd: ll~ FEB 0 J- 2005 l!!) 
Richland, Washington 99352 

·eoMC 
Dear Mr. Wilson: 

REVISION OF HANFORD FEDERAL FACILITY AGREEMENT AND CONSENT ORDER 
PRIMARY DOCUMENT RPP-9937, "SINGLE-SHELL_TANK SYSTEM LEAK DETECTION 
AND MONITORING FUNCTIONS AND REQUIREMENTS DOCUMENT" 

RPP-993 7, Single-Shell Tank System Leak Detection and M,onitoring Funct.io11s and 
Requirements Document, Revision 0, was submitted to· the State of.Washington Department of 
Ecology (Ecology) to satisfy the Hanford Federal Facility Agreement and Consent Order 
(HFFACO) Milestone M-23-23. RPP-9937 was submitted as an HFFACO primary document 
and was finalized, pursuant to the HFFACO Agreement,Section 9.2, in January 2003. The 
approved Functions and Requirements (F&R) document established single-shell tank system 
initial leak detection monitoring frequencies and facility inspection frequencies. Attachment 1 
contains a complete copy of Revision 1 to the F&R document. Attachment 2 is included as a 
convenience to the reviewers. 

The revision has been approved by the U.S. Department of Energy, Office of River Protection 
staff. Pursuant to HFFACO Agreement, Section 9.2, the revision must be submitted to Ecology 
for approval. The revision will not be implemented until the approval criteria of Section 9.2 are 
met. 

If you have ariy questions, please contact me, or your staff may contact John D. Long, Tank 
Fam1s Operations Division, (509) 376-54 I 6 . 

TPD:JDL 

Attachments (2) 

cc w/attachs: 
P. C. Miller, CH2M HILL 
J, J . Lyon, Ecology 
CH2t,ii:' Corr·espondence Control . 

Sincerely, 

·~tir 
to)~©~ J w lg~ 

ln) DEC 1 6 2004 
CH2M Hr~ Hanford Group, 1nc. 

· .. · E>E TROL 
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EXECUTIVE SUMMARY 

This Functions and Requirements (F&R) document establishes leak detection and monitoring 

functio;rs and requirements for the single-shell tank (SST) system during pre-retrieval and post 

retrieval storage of was!e as required by Hanford Federal Facility Agreement and Consent 

Order Milestone M�23-23, "Submit Single-Shen Tank System Leak Detection and Monitoring 

Functions and Requirements Document for Ecology Approval. " The F &Rs CO!!Je from an 
�-

analysis of applicable regulations, the current physical condition of system conij,onents, and the 

current leak detection· and monitoring (LDM) program. In addition, best management practices 

that go beyond the LDM F&Rs define how tanks will be monitored for leak detection and liquid 

intnision purposes by processes other than direct in-tank liquid level detection. 

There we severalfimctions related to leak detection thai ar,e applied to the components of the 

SST system based on the requirements of 40 Code of Federal Regulations (CFR) 265. These 

f1111ctions have been developed in response to the regulations and include: 

■ Detect the leak, .

■ Contain the leak,

■ Respond to the leak, and

■ Evaluate the SST system status. ·

Each function must be accomplished in a manner that meets a specified objective, referred to as 

a requirement. Examples of requirements include: 

■ Detect the leak within 24 hours or as soon as practicable,

■ Mitigate the effects of the leak as soon as prac(icable,

• Respond to the leak within 24 hours of detecting the leak,

• Determine if the waste is compatible with the tank material .

This document also identifies and describes SST system components, requireme11ts applicable to 

leak monitoring of SST system components, and components that currently do and do not have 

,. 
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leak monitoring. This documen_t groups the components in the SST system and assigns F &Rs tq 

these groups consistent with the leak monitoring requirements of 40 CFR 265. Changes to the 

current monitoring program based on the difference between its current state and its required 

state are provided. Table ES-1, ES-2, and ES-3 graphically represent the F &R grouping logic, 

applicable F&Rs, and number of components in each F&R group for SST,s, miscelfan_eous 

underground storage tanks (MUSI), and vessels and cells in misceltaneous s_tncctures, 

respectively. 

Thfs document provides the basis for sorting the 149 SSTs into four groups for purposes of 

-. - e.st~blishin.g_th.e_LDM.F&R. Table ES-1 provides an initial summary of the characteristics of the 

tanks and the required monitoring; the table is sorted by the four groups. Data used to group 

ihe tanks were derived from published data available t!wt d'f!scribe the condition of the SSTs, and , , 

.the quanticy and characteristics of the waste in the tanh. The groupings are based on the . 

volume of drainable liquid capable of leaking to the environment, the integricy of the SST, the 

ability of existing Tank Farm technology to detect and respond to a leak if one occurred, and the 

potential significance of a leak. Tanks that do not meet interim stab_ilization criteria and/or 

tanks that may have suspect integrity receive more frequent monitoring than sound tanks that 

meet interim stabilization criteria. Afl 149 SSTs will receive moh.itoring, either as direct liquid 

level monitoring to detect leaks or as periodic monitoring to detect liquid intrusions. If 

conditions for a tank change as a result of monitoring, the grouping and monitoring frequency 

will be reevaluated and recategorized per the requirements established by this document. · 

Th is document provides the basis for sorting MUSTs into four groups for purposes of 

establishing the LDM F&Rs. The grouplngs are based on the volume of drainable liquid 

capable of leaking t0 the environment, the potential for liq11id intrusions, and the available 

information on the liquid volumes. Table ES-2 provides an initial summary of the MUSTs and 

th e required monitoring. The MUSTs subject to the requirements in this doc11ment include the 

M USTs associated with the SST system that are not Resource Conservation and Recovery Act of 

1976 (RCRA) Past-Practice or Comprehensive Envirom:nental Response, Compensation, and 

Liability Act of 1980 (CERCLA) Past-Practice Units. The MUSTs identified in this document 

will receive monitori,ig, either direct liquid level monitoring to detect leaks or as p eriodic 

ii 

... 
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monitoring to detect liquid intrnsions. -Jf conditions for· a MUST change; the grouping and 

mpnitoring frequency will be ree_vciluated and recategorized per the requirements established by 

this document. 

This _document provid?s the basis for sorting vessels and cells in miscellaneous stnictures into 

three groups for purposes of establishing the LDM F &Rs. The gr_oupings are based on the 
..__,, 

volume of drainable liquid capable of leaking to the environment, the potential-for liquid ..,, 

intnisions, and the available information on the. liquid volumes. Table ES-3 provides an initial 

summary of the vessels and the required monitoring. Vessels and cells subject to the . 

-- requirements-in this-document inelud~those associated--..,vith-th.e SSI.sys.lemJlwt an: no.LRCRA 

Past-Practice or CERCLA Past-Practice Units. Vessel and cell conditions will receive roitiine 

monito~ing. If conditions for a vessel change, the groupi!igJnd monitoring frequency will be 

reevaluated and per the requirements established by this docum ent. 

Functions and requirements for monitoring other activities associated with the SST system; 

including monitoring associated with retrieval or groundwater quality, are beyond the scope of 

this document. Liquid level monitoring activities based on F&Rs other than detecting and 

responding to a leak are, however, discussed ih Section 5. 0 and Appendix B with best 

management practices identified for appropriate tanks and vessels. This document is a Hanford 

Federal Facility Agreement and Consent Order Primary Docume11t requiring Washington State 

Department of Ecology review and approval. Doc11ment revisions will follow the criteria 

outlined in Section 9.3 of the Hanford Federal Facility Agreement and Consent Order. 

111 
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Figu~e ES-2. Miscellarieous Underground Storage·Tank Leak Detection 
and Monitoring Requir.ements. 
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Flgu_re ES-3: Miscellaneous Structure Leak Detection and Monitoring Requirements 
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Table ES-1. Single-Shel] :Tank Summary (6-Sheets) 
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Table ES-1. Single-,Shell Tank Summary (6 Sheets) 
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Table ES-1. Single-Shell Tank Summary (6 Sheets) 
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;~~;:~i· . ,/?::-, i'~::\ -:~2 Pe)ic,rm ~e,iodic lntruslori' Mo'ri(tonng (Total _Draln-~ble' L.Icjul~ ==.624 Kgal) .:~ ·::·~~ .. > ,~tM~A~~tt ~ t- ., , .: 

--------------------- -· 1 LOM Technically Feaslble? No . 
Dry surface AND < 24 Inches drainable 

liquid 
Suspect Integrity? No 

LDM Technically Feasible? Yes. . 
Liquid surface OR~ 24 inches drainable liquid 

Meets Interim Stabilization Criteria? Yes 
Susceptible to Exceeding IS Criteria? No 

F== =='=== _ __ L_ ___________ ~---Y-=IR-' L!ntrus.i.o.iip.re~1Jtio.n_O_R.:s__4._QKgaJ dralriabl e 
42 Perform I Not assumed leaker AND no boiling waste I l iquid 

Periodic Intrusion · 1 • · Suspect Integrity? No 
Monitoring 

I 
AND no bulge 

I 
Not assumed leaker AND no bolling waste 'AND 

{624 Kgal DL) . 1 ,- no bulge 
/ ------- ; rx- -'"'4- ------ ------ ------ - - - - - --------

iBX-106 38 0 4 0 0 N E' Dry Annual - ENRAFrM 

1c-·1os X X 4 66 0 4 0 20 N E' Dry Annual - ENRAFn" 
1C-'I09 X X 4 63 0 4 0 20 N E" _Dry Annual - ENRAFr"' 

1 S-108 X · 4 5 545 4 0 17 L E" L Ory Annual~ LOW 

;rx -1 os X X 8 6 123 8 0 20 N E" L Dry Annual- LOW 

ILJ.203 X X 0 3 0 1 1 19 N E Dry Annual - ENRAFr...-

I 

I 
I 

I 
I 
I 

I 

"------- - - --- ------ ____ ..,. _ ------ - - - - - -------- - - - ... - - - - - - _ , 

B-102 X X 7 ,0 28 11 4 7 E E' Liquid Annual - ENRAF™ 

8-104 X X 45 309 65 45 0 132 L E· L . Dry Annual - LOW 

B-106 X X 8 121 0 9 1 38 E E" Liquid Annual • ENRAF™ 

8-108 X X 19 27 · 65 19 0 30 N E" M-23-25 Dry Annual· LOW 

8-109 X X 23 50 75 23 0 42 N E" M-23-25 Dry Annual - LOW 

8-202 X X 4 29 0 4 0 143 E E• Liquid Annual - ENRAFr"' 

BX- 104 X X 4 97 0 7 3 32 E E" Liquid Annual - ENRAFrM 

BX-107 X X 37 347 0 37 0 121 E E· -liquid Annual - ENRAF™ 

BX-109 X X 25 193 0 25 0 66 N E• M-23-25 Dry Annual - LOW 

BX-112 X X 9 163 0 10 1 55 E E" Liquid Annual - ENRAF™ 

BY-101 X X 24 37 333 24 0 £9 L T L Ory Annual - Manual Tape 

BY-110 X X 20 43 323 20 0 60 L E L Dry Annual - LOW 

BY-1 11 X X 14 0 302 14 0 27 L E L Dry Annual - LOW 

BY-112 X X 24 2 284 24 0 28 L T L Ory Annual- LOW 

. C-1 04 X X 29 259 D 29 0 NA N E• L Dry Annual -LOW 

C-105 X 10 . 132 0 10 0 44 N E' M-23-25 Dry Annual · LOW 

C-112 X X 6 104 0 6 0 33 N E' M-23-25 Ory Annual - LOW 

S-105 X X 42 2 404 42 0 54 L E· L Dry Annual- LOW 

S-110 X 30 96 293 30 O· 92 L E· L Dry Annual - LOW 

T-104 X 31 317 0 31 0 107 L E' L Dry Annual -LOW 

T-105 X . ' X 5 98 0 5 0 30 N E" Dry • Annual - ENRAFTM 

T-202 X X 3 21 0 3 0 109 E E' Liquid Annual - ENRAFn., 

T-203 X X 5 37 0 5 0 182 N E· Dry Annual - ENRAF™ 

T-204 X X 5 37 0 5 0 197 E E' liquid Annual - ENRAFTM 

IX 

_ , 



Page 15 ot:: 200 of D68'7E-°1lS 

TX-101 X X 

TX··103 X X 

rx .. 104 X X 

TX-109 X X 

TX-111 X X 

TX-112 X X 

TX-118 X X 

TY-102 X X 

U-103 )c 

U-201 · x X 

U-202 X X 

U-204 X X 

y 
T 

I 
43 Perform LDM 
(3,406 Kgal DL) 

A-101 X 

A-1 03 X X X 

AX-·101 X 

B-201 X X X 

BX-103 x · X 

BX-105 X X 

BY-103 X X 

BY-104 X X 

BY-105 X 

BY-106 X 

BY-108 X X X 

BY-109 X 

C-102 X X 

C-103 

C-106 

G-107 X ·X 

S-101 

S-102 

S-103 X 

S-106 X 
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7 74 17 7 0 39 

18 0 145 18 0 34 

9 34 32 12 3 31 

6 363 0 6 0 126 

10 43 322 10 0 30 
634 26 0 63 

31 ·o 256 31 0 40 

13 0 69 13 0 30 

33 13 405 . 34 1 . 61 

1 4 0 2 28 

0 3 0 1 27 

0 3 0 1 18 

E 

N 

N E• 

L E• 

L E• 

E E• 

M T 

M T 

E E 

::,.. 
u. 
C: "' .... ;; C: 
er CP 
a, E 

LL 2 -Cl Ill 

·E -= 
-~ ~ 

C: (0 

0 
:::z: 

Liquid' Annual - ENRAFTM 

M-23-25 . Dry Annual - LOW . 

M-23-25 Dry Annual - LOW 

. L Dry Annual - LOW 

L Ory Annual - LOW 

L Dry . Annual - LOW 

L Dry Annual • Low· 

Liquid Annual - ENRAFT" 

L Dry Annual - LOW 

Liquid _ Annual - Manual Tape 

· Liquid Annua l - Manual Tape 

Liquid Annual - ENRAFTM 

43 Perform LDM (Total Drainable Liquid= 3,406 Kgal) 

LDM Technically Feasible? Yes 
liquid surface OR~ 24 inches drainable liquid 

Meets Interim Stabili:z:ation Criteria? No 

· 95 3 482 590 494 L E" L Dry Weekly- LOW 

87 2 364 91 4 139 L E' L Dry Weekly-LOW 

74 3 383 438 364 L E' L Dry . Weekly - LOW 

5 30 D 5 0 E E· Liquid . Weekly- ENRAF™ · 

4 62 0 15 11 19 E E' Liquid · Weekly - ENRAF™ 

4 67 0 9 5 25 N E" Dry . Weekly- ENRAF™ 

58 9 407 58 0 116 L E' L Dry Weekly-LOW 

51 45 313 51 0 88 L T L Dry Weekly-LOW 

112 48 422 11 2 0 L T L Dry · Weekly - LOW 

126 32 491 126 0 L T i.. Dry Weekly - LOW 

33 40 182 33 0 57 N T L Ory Weekly -LOW 

37 24 253 37 0 52 L F l Dry Weekly -LOW 

62 316 0 62 0 94 N E' M-23-25 Dry . Weekly -LOW 

10 125 0 85 75 E E' M-23-25 Dry ,Weekly - LOW 

1 6 0 31 30 N E' Dry Weekly - ENRAF1
• ' 

30 248 D 30 0 68 E E" Liquid Weekly - ENRAF' ~' 

83 122 292 95 12 · E E' L Liquid Weekly-LOW 

93 22 421 93 0 L E' L Dry Weekly-LOW 

45 9 227 46 1 69 E E• L Liquid Weekly-LOW 

26 0 .455 26 0 L E· L Dry Weekly-LOW 

X 
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S-107 52 336 26 66 14 E E• L Liquid Weekly-LOW 

S-109 X 16 13 520 16 0 L E' L Ory Weekly-LOW 

S-111 82 76 417 130 48 E E'· L Liquid Weekly -LOW 

S-11 2 74 6 . 616 74 0 L E" L Dry Weekly -LOW 
i SX-101 . x 93 144 269 93 0 L. E• . L _Dry Weekly-LOW 

-S~1-02 95- 55- f-42-1- - 229 - 1~4 -· :ry- -Weekly---tOW --A ~ ... ~ 

SX~103 .. X 31 8 485 31 0 L E• . L Ory Weekly -LOW 

SX-104 X X 48 136 310 48 0 87 L E• L Ory Weekly -LOW 

SX-105 X X 39 65 311 · 39 0 L E*..- L Dry Weekly -LOW 

T-102 X X 3 19 0 16 13 E Er Liquid Weekly- EN RAF' " 

T-110 X 48 369 0 48 1 147 L E· L Ory Weekly-LOW 

T-1'12 X X 4 60 0 11 7 E E" Liquid Weekly - ENRAFw. 

T-201 X X 4 29 0 6 2 E E" Liquid Weekly- ENRAFT"' . 

TX-1 02 X X 27 2 215 27 0 35 L E· L Ory Weekly- LOW ' 
TX-106 37 5 343 37 0 64 L E· L Ory Weekly-LOW 

; 
X X I 

TX-114 X X X 17 4 528 17 0 37 L E' L Dry Wee~ly-LOW i 
' 

U-102 X 17 34 293 17 0 L E L Dry Weekly- LOW I U-105 X 44 32 32 1 44 0 L E' L Ory Weekly-LOW I 

U-106 X 36 0 170 38 2 L E' L Ory Weekly - LOW ! 

U-107 92 15 310 125 33 E E' L Liquid Weekly -LOW 

U-108 108 29 415 132 24 L : E' L Ory Weekly-- LOW 

U-109 x· 49 35 366 49 0 L E' L Dry Weekly- LOW 

U-111 80 26 264 . 80 0 L E L Dr; Weekly- LOW 

. :: 1 Perform LDM {Total Drain able Liquid= 40 Kgal) .., . . ;.: :: ;~i..: ;=."' . 
.. ' .. . . .. 

· • 

LDM Technically Feasible? Yes · 
Liquid surface OR~ 24 inches dralnable liquid 

Meets Interim Stabilization Cri teria? Yes 
Susceptible to Exceed ing IS Cri teria? Yes 

No intrusion prevention ·AND~ 40 Kgal drainable liquid 

BY-102 I I X I I 40 I 0 I 227 I 40 I 0 I 63 I L l E" I I L I Dry /Weekly-LOW 

XI 
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Legend 

Tank data in ·this table are derived from the sources provided below. C\Jrrent conditions are not maintained In this 
·document. -

Suspect Integrity • . 
x = Assumed leaker per HNF-EP-0182, Rev. 173, or boiling waste or tank bulge per RPP-10435, Rev. O 

Interim Stabilized 
:< = Saltwell pumped per HNF-EP-01-82, Rev. 173 . 
x* = Saltwell pumped but not yet officially declared interim stabilized 

Intrusion Prevention 
,c = Isolated per HNF-EP-0182, Rev. 173 

Dralnable Interstitial Liquid= Volume in Thousands of Gallons per HNF-EP-0182, Rev. 173 or 
HNF-EP-0182, Rev. 161 . 

Revision 173 of HNF-EP-0182 does not report these data for tanks currently undergoing interim stabilization, or · 
that have only recently completed interim stabilization. Accordingly, the table uses data from HNF-EP-0182, Rev. 
161, as this ls the most current revision that reports these data for these tanks. 

Sludge Volume= Volume in thousands of gallons per HNF-EP-0182, Rev. 173 

Salt Cake Volume= Volume in thousands of gallons per HNF-EP-0182, Rev. 173 

Drainable Liquid= Volume in thousands of gallons per HNF-EP-018·2; Rey. 173 or HNF-EP-0182, Rev. 161 
Revision 173 of HNF-EP-0182 does not report these data for tanks currently undergoing interim stabilization, or 
that have only recently completed interim stabilization . Accordingly, the table uses data from HNF-EP-0182, Rev. 
161, as this is the most current revision that reports these data for these tanks. · 

.Supernate = Volume of supernate in thousands of gallons per HNF-EP-0182, Rev. 173 or HNF-EP~0182, Rev. 161 
Revision 173 of HNF.-EP-0182 does not report these data for tanks currently undergoing interim stabilization, or 
that have only recently completed Interim stabilization. Accordingly, the table. uses qata from HNF-EP-0182, Rev. 
161, as this is the most current revision that reports these data for these tanks·. 

Liquid Level= Level in inches per RPP-5556, Rev. 0, or HNF-SD-RE-Tl-178, Rev. 7 
This column Is blarik for tanks are currently undergoing interim stabilization, or have only recently completed 
interim stabilization. A value of "NA" indicates the tank has a record in HNF-SD-RE-Tt-178 (but not RPP-5556), . 
but the record does not indicate the final liquid level. 

Current Leak Detection Method per RPP-9645, Rev. 0 
N = None · 
M = Manual tape on a liquid surface 
L = Liquid observation well (LOW) 
E = ENRAFTM gaage on a liquid surface 

1 

Food Instrument Corporation/ EN RAF TM per RPP-9645, Rev. 0 
F = Manual Food Instrument Corporation (FIC} 
E. = Manual ENRAFTM · 
E• = Continuous ENRAFTM data available on·the tank monitoring and control system 

Manual Tape per RPP-9645, Rev. O 
T = Tank is equipped with a manual tape 

Liquid Observation Well per RPP-9645, Rev. 0 
L =- Installed LOW 
M-23-25 = LOW installation scheduled per Milestone M-23-25 

Surfac~ = Condition observation from photo - photo may predate interim stabilization 

1 EN RAF is a trademark of the ENRAF Corporation, .Houston, Texas. 

Xll 
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MUST No. 
Liquid 

• Monitoring Frequency (Kgal)* 

241-A-302A 6.57 Weekly- ENRAFTM 

241-AX-151-CT Unknown To be_ deterrnine·d after liquid volume assessment · 

241-BY-ITS2-Tanlc 2 Unkn_o\1/D. To be detennined after liqui~ volume assessment 

241-S-304 0.13 Annu~l - ENRAFTM 

241-TX-302C 0.167 Annual- ENRAFrn 
. _,I 

241-U-30lB 7.946 Weekly-ENRAFTM 

24 l -UX-302A 4.012 Weekly-ENRAFTM 

* Liquid volume estimates from HNF-EP-0182, Rev. 173 
- MUS'f - misceHaneou-s underground storage tank 

Structure 

241-AX-IX 

241-BY-ITSl 

244-AR 

244-AR 

244-AR 

244-AR 

244-AR 

244-AR 

244-AR 

. 244-CR 

244-CR 

244-CR 

244-CR 

244-CR 

244-CR 

244-CR 

244-CR 

Table ES-3. Vessels in Miscellaneous Structures Summary . . / 

Vessel Liquid (Kgal) Monitoring Frequency 

Ion-exchange unit Unknown To be detennined after liqu id volume assessment 

In-tank Unknown · To be detennined after liquid volume assessment 
solidification unit 

TK-001 0.8 17 Weekly- ENRAFTM 

Cell 1 0 None* 

TK-002 10.208 Weekly- ENRAFTM 

Cell 2 0 None* 

TK-003 1.991 Weekly- ENRAFTM 

TK-004 0.211 None* 

Cell 3 3 Weekly - ENRAF TM 

CR-001 Unknown To be detennined after liquid volume assessment 

Cell I 1 Weekly- ENRAF™ 

CR-002 Unknown To be detennined after liquid volume assessment 

Cell2 l Weekly-ENRAFn1 

CR-003 3.007 Weekly- MT 

Cell 3 0.4 Weekly- ENRAF™ 

CR-Oil Unknown To be determined after liquid volume assessment 

Cell I I 0 None* 

Note: "' Vessels and. cells with <400 gallons of liquid do not require monitoring 
MT manual tape 

XIII 

--- --- ---- --
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ABBREVIATION AND ACRON)'M LIST 

API American Petroleum Institute 

BMP best management practice 

CFR Code of Federal Regulations 

·nL 

DOE 

DST 

drainable liquid 

U.S. Department of Energy 

double-shell tank 

Ecology Washington State Department of Ecology 

EPA · U.S. Environmental Protection Agency 

--------i-&R~ ---+•urrctto--n-s and requiremen s 

FIC Food Instrument Corporation 

HFFACO Hanford Federal Facility Agreem~nt and Cor1sent Order 

. IQRPE independent, qualified, registered, professional engineer 

IS interim stabilization 

LDM . leak detection and monitoring 

LOW liquid observation well 

MT manual tape 

MUST miscellaneous underground storage tank 

ORP Office of River Protection 

PUREX 

RCRA 

REDOX 

RPP 

RPP 

SST 

STI 

TSD 

WAC · 

plutonium-uranium extraction 

Resource Conservation and Recovery Act of 1976 

reduction-oxidation process 

RCRA Past Practice 

River Protection Project 

single-shell tank 

Steel Tank Institute 

treatment, storage, and disposal 

Washington Administrative Code 

YIY 
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DEFINITIONS 

Drainable Liquid: The amount of supernate liquid and interstitial liquid available to gravity 
drain from a tank in the event of a leak. · 

Inactive/Not-in-use: A component with no current and no expected mission in safe storage or 
transfer of single-shell tank system waste. Inactive/not-in-use components may and do contam 
waste . · · · 

In Use: A component actively transferring waste, or physically connected to a system actively 
transferring waste. ____, · 

-......,;' .,, 
Interim Stabilization: The process ofremoving pumpable supemate liquid and interstitial liquid 
from the single-shell tank system. 

foterim Stabilization Criteria: The content limits that a tank must achieve to be declared interim 
stabilizecl-:-Tooec ec are m emn s a -il1zed, smg e-s e 1 tanxs mustc ontain less than 
50,000 gallons of drainable interstitial liquid, and contain less than 5,000 gallons of supernatant 
liquid. In addition, if jet pumping is used, the pump flow rate must be at 0.05 gpm or less before 
pumping may be discontinued (Consent Decree CT-99-507(}~EFS). To be. declared interim 
stabilized, non single-shell tanks must contain 400 gallons or less of liquid, or have a liquid heel 
of 4 inches or less at either the tank bottom or sludge-to-supemate interface, or contain less than 
5,000 gallons of liquid if transport re gulations preclude transporting the tank waste by tanker 
truck (HNF-IP-0842, Volume 4, Section 4.1 , Rev. 3c). 

Interim Status: A provision of the Resource Conservation and Recovery Act of 1976 that grants 
a facility the right to continue to operate (treat, store, or dispose of hazardous waste) in 
accordance wi th applicable Resource Conservation and Recovery Act of 1976 or state regulations 
until issuance ofa Resource Conservation and Recovery Act of 1976 permit or closure. 

Interstitial Liquid: The liquid in a waste matrix contained within the pore spaces of salts and · 
sludge, some of which can gravity drain and the rest of which cannot drain due to capillary 
action. 

Intrusion: The. inadvertent introduction of water or liquid waste. into a tank that commingles with 
waste and affects the total amount of drainable liquid in the tank. 

Mission Essential : Those systems, components, and structures where it would be typical fo r 
waste to be moved in and out of the system to m.eet a current or expected mission. 

/ 

Mixed. Waste: Waste that conta ins both hazardous waste, as defined by the Resource 
Conservation and Recovery A ct of 1976 and its amendments, and radioactive waste, as defined 
by the Atomic Energy Act of 1954 and its amendments. 

Pumpable: Drainable supernate and inters titial liquid minus unpumpable supernate and 
interstitial liquid. Liquid in a single-shell tank is considered pumpable if it has a pumping flow 
rate greater than 0.05 gpm. 

xx 
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Supemate: Free liquid waste~ 

Unpumpable: Liquid held in the pore spaces ·of salts and sludge by capillary action that existing 
tank farm pumping systems cannot remove from a tank. 

Vessel: For the purposes of this document, a tank, column, cell or similar component in a 
building structure that by design or practice may store waste. 

vv i 
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1.0 · INTRODUCTION 

The Hanford Site single-shell tank (SST) system consists of underground tanks and ancillary 
equipment built between 1943 and 1964. The SST system received radioactive and chemical 
process waste generated by defense activities that began at the site in 1944. Although the SST 
system no longer receives process waste, it continues to store waste pending retrieval and 
closure. Construction of the. SST system occurred prior to Resource Conservation and Recovery 
Act of 1976 (RCRA), and· the current configuration and condition of the system does not meet 
in erim status regu_Iatory requirements for treatment, storage and disposal (TSD) facilities. 

--._., 

The \Vashington State Department of Ecology (Ecology) inspected the U.S . Department of 
Energy (DOE) Hanford Site SST system in fiscal years 2000 and 2001. The inspection assessed 
compliance w ith applicable regulations for management of interim status TSD facilities. The 
inspection identified potential violations. S~bsequent negotiations between Ecology and DOE 
resulted in the creation ofMilestcine M-23-23,~bmi.LS.ingle-She11-T-ank-£yste~ 1,€ak=---------­

Detection and Monitoring Functions and Requirements Document for Ecology Approval," of the 
Hanford Federal Facility Agreement and Consent Order (HFFACO) (Ecology et al. 1989) to 
address the potential violations. ,· 

, 

The Ecology inspection conducted during fiscal years 2000 and 2001 identified four potential 
violations (Moore 2001): 

• The DOE did not complete an assessment of the Hanford Site SSTs to d~termine they did 
not leak, or determine them unfit for use, by January 12, 1990, per . 
Washington Administrative Code (WAC) 173-303-400(3) and 40 Code oj Federal 
Regulations (CFR) 265.19l(a). 

• The DOE did not in.stall secondary containment for the SST system prior to 
January 12, 1991, per WAC 173-303-400(3) and 40 CFR 265 .193(a). . 

• The DOE did not inspect all SST moc;iitoring equipment and leak detectidn equipment at 
least once each operating day per WAC 173-303-400(3) and 40 CFR 26$.195(a). 

• The DOE did not ·remove alt waste from the SST system per 40 CFR 265d 96(b) and did 
nqt .c lose the SST system per 40 CFR 265.196(e). 

This document responds to HFF ACO Milestone M-23-23 that requires the DOE to submit a leak 
detection and monitoring (LDM) functions and requirements (F&Rs) document for Ecology 
approval by June 15, 2002. 

Section 1. 1 describes the purpose and scope of this document. Section 1.2 provides a brief 
description of.the SST system. Section 1.3 describes HFF ACO Milestone M-23-23. 

1.1 PURPOSE AND SCOPE 

This document fulfills the requi rements of HFFACO Milestone M-23 -23 by_ describing LDM 
F&Rs for the SST sys;.em. These·F&Rs satisfy the following purposes. · 

Functions - Identify tasks, activities; and ac tions required to transform current c<:>nditions to the 
desired end s tate. 

1-1 
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Requirements-Define parameters that, when met, provide assurance ~he end-state product will 
meet the mission need. · 

As required by HFFACO Milestone M-23-23, this document includes: 

• Identification of applicable interim· status regulations for leak detection, monitoring, and 
surveillance of the SST system (Section 2.0); 

• Description of the SST system and a_ncillary components (Section .3.0); 

• Identification and detail of SST system monitoring instruments (Section 5.0); . . ... . 

• Identification of SST system co·mponents not monitored by instrumentatitin 
(Section 3.0 and Appendix A); _,,, 

• Procedures for evaluating the status of individual tanks and ancillary equipment 
components (Section 5.0); 

mg e-s e ·1 tank LDIVI requenc1es and other p~ameters associated with the inspection 
and LDM of the tank system based on applicable regulatory requirements for leak 
detection (Section 4.0 and Appendix B); 

• · Associated budget and schedule estimates for ne.ectea'upgrades (Appendix C and 
Appendix D); and 

• An HFF ACO change control process governing Agreement Primary Documents 
(Section 6.0). 

Upon approval by the DOE Office of River Protection (ORP) and Ecology, this document 
becomes an Agreement Primary Document pursuant to Action Plan Section 9.2.1 of the 
HFF ACO. Approval of this document provides the basis for updating the LDM program _for the 
SST system. 

· Figure 1-1 shows the hierarchy of the DOE ORP River Protection Project (RPP) ·management 
system documents. This F&Rs document supports SST system work _management including 
system specification and design drawings and facili.ty operations maintenance and management. 

1-2 
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Figure 1-1. River .Protection Project Management System Document Hierarchy 

I I { 
Mission and Analysis Requirements 

. HFFACO · ~-- •~ Masrer. Summary and Integrated Schedules 
Summary Cost Estimate . 

RPP Baseline 
Management 
Documents 

Tank Farms and Waste 
Treatment Contracts 

------+---t--"-"or:k Mar:iagernent-

{

Tank. Farms= DE-AC27-99Rl 14047, 
ScQpo,. Schedule, and-+ • CH2M HILL Hanford Group, Inc. 

{ Cost Requirements Wasta Treatment= DE-AC27-0lRV14136, 
- Bechtel ·National Inc. 

{ 

Logic Diagrams 

{ w r1< Br kd - WoM< Planning 0 ea own Schedules · 

Cost Estimates 

S Facilities and -----'• {Functions and Requlrem_entsl 
LEqulpment· Specifications 

Design Drawings 

HFFACO = Hanford Federal Facility Agreement and Consent Order 
RPP River Protection Project . · ;.· 

1.2 INrEGRATION AND COORDINATION 

In 2001, DOE and Ecology concluded negotiations of milestones that required the DOE to 
submit documents addressing the F &Rs for SST system LDM and. SST system integrity 
(HFFACO Milestones M-23-23 and M-23~24, "Submit Single-Shell Tank System Leak 
Detection and Monitoring Functions and Requirements Document," and "Submit Single-Shell 
Tank System Integrity Assessment Report and Associated Certification(s) and Deter.inination(s) 
Pursuant to 40 CFR 265.191," respectively). 

This document only addresses LDM F&Rs for SST system components associated with storage 
of waste governed by RCRA. This document addresses F&Rs for LDM; itdoes not address 
F&Rs for other activities associated with the SST system, including monitoring associated with 
retrieval or groundwater quality. 

1.3 OVERVIEW OF THE SINGLE-SHELL TANK SYSTEM 

The Hanford SST system consists of 149 SSTs, and ancillary tanks, pits, pipes and structures 
located in 12 tank farms in the 200 East and 200 West Areas (Figure 1-2). The SST system 
contains radioactive and chemical waste generated by nuclear defense activities that began at the 
site in 1944. The SST system no longer receives process waste, and is regulated as interimstatus 
TSD facilities pending closure. 

The SST system consists of underground, reinforced concrete, steel~lined SSTs wi th capacities 
from 55,000 to 1,000,000 gallons with flat or dish-shaped bottoms and domed tops (Figure 1-3); 
miscellaneous undergr9und storage tanks (MUSTs) with operating volumes ofless than 
50,000 gallons; pits; piping; and vessels and cells in miscellaneous structures. 

Section 3.0 of this document discusses SST system and leak detection components in more 
detail. 

1-1 
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Figure 1-2. -Location of Single-Shell Tanks and Double-Shell Tanks at the Hanford Site 
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2.0 SINGLE-SHELL TANK SYSTEM REGULATIONS 

The LDM F &Rs established by this document derive from 40 CFR 265, "Interim Status 
Standards for Owners and Operators of Hazardous Waste Treatment, Storage and Disposal 
Facilities"_ (incorporated by reference in WAC l 73-303}and from HFFACO Milestone_M-23-24. 
Sections 2: 1 and 2.2 .cite applicable details from these regulations. 

2.1 · sTATEANDFEDERALREGULATIONS 

For interim status facility standards, the Washington State dangerous waste regulations are 
defined in WAC 173-303-400. The dangerous waste regulations incorporate b-y_xeference the 
standards set forth by the U.S. Environmental Protection Agency in 40 CFR 25~Subpart J for 
tank systems and define additional requirements and exceptions to 40 CFR Part 265 in 
WAC 173-303-400(3), "Dangerous Waste Regulations, _Interim Status Facility Standards." 
Excerpts from the State dangerous waste regulations for interim status tank systems are 
described ih Table -

WAC 

WAC 173-303-400 

Table 2-1. Washington State Regulations (2 Sheets) 
, 

Regulation 

"(!) Purpose. The purpose of WAC 173-303-400 is to establish standards which 
define the acceptable management of dangerous waste during the period of interim 
status and until certification offina[ closure or, if the facility is subject to post-closure 
requirements, until post-c;:losure responsibilities are fulfilled. 

(2) Applicability 

(a) Except as provided in 40 CFR 265 .1080(b), the in terim status standards apply 
to owners and operators of faci lities that treat, score, transfer, and/or dispose of 
dangerous waste. For purposes of this section, interim status applies to all 
facilities that comply fully with the requirements of interim status under 
Section 3005(c) of the Federal Resource Conservation and Recovery Act or 
WAC_ 173-303-805 ... 

(3) Standards 

(a) Interim status standards are the standards set forth by the Environmental 
Protection Agency in 40 CFR Part 265 Section 265.19 of Subpart B, Subparts F 
through R, Subpart W, ·subparts AA, BB, CC (including references to 40 CFR 
Parts 60, 61, and 63), DD, EE, and Appendix VI, which are incorporated by 
reference into th is regulation (including, by reference, any EPA requirements 
specified in those subparts which are not otherwise explicitly described in this 
chapter), and: 

(i) The land disposal restrictions of WAC 173-303-140; the facility 
requirements of.WAC 173-303-280 through 173-303-440 except WAC 
173-303-335; and the corrective action requirements of \V AC 173-303-646; 

(ii) WAC l 73-303-630(3), for containers .. . 
(iii) WAC 173-303-640 (5)(d), for tanks; and 

(iv) WAC 173-303-805. 

2-1 
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. Table 2-L Washington State Regulations (2 Sheets) 

WAC 

WAC 173-303-400 

Regulation . 

{b) For purposes of applying the interim status standards of 40 CFR Part 265 
Subparts F through R ... to the state of Washington facilities, the federal terms have 

. (and in the case of the wording used in the financial instruments referenced in 
Subpart Hof Part 265, must be replaced ':"ith) the· following state of Washington 
·meanings: . . -

(i) "Regional administrator" means the "department" except for40 CFR Parts 
270.2;·270 .. 3. .. - '-' 

--......,- . 

(i!) "Hazar{lous'.' means "dangerous" except for Subpans M, BB, a_nd DD. 

(iii) "Compl iance procedure" has the meaning set forth in WAC 173-303-040, 
Definitions . 

(iv) "EPA hazardous waste numbers" mean ''dangerous waste numbers" . 

1-----------t---:-- -------1----1,tj-In-addition-co-ctre-change·s de·scti~ in (b) offfiis subsection, tbe followmg -
modifications are-made to interim status standards of 40 CFR Part 265 Subparts F 
through R ... 

(i) ,The words "the effective date .of t~ese regulations" means"(A) November 
19; 1980, for facilities which manage any wastes designated by 40 CFR Part 
261; (B) For wastes which become designated by 40 CFR Part 261 subsequent 
to November 19, 1980, the effective date is the date on which the wastes 
become regulated; (C) March 12, 1982, for facilities which manage any 
wastes designated by 40 CFR Part 261 .. . 

(vii) "Subpart J -tank systems" section 265. I 93(a) is modified so that the 
dates by which secondary containment (which meets the requirements of that 
section) must be provided are the same as the dates in WAC 173-303-640 
(4)(a). 

(viii) "Subpart J - tank systems" section 265.19 l(a) is modified so that the date by 
which an assessment of a tank system's· integrity musts be completed is January 12, 
1990 .... " 

The following pages cite applicable regulations from 40 CFR 265 in three categories: 

• Containment and detection of releases (Table 2-2), 

• Inspections (Table 2-3), 

• Responses to leaks or spi lls and disposition of leaking or unfit-for-use tank systems 
(Table 2-4). 

Note that Section 2.1 does not include citations from 40 CFR 265 .191, "Assessment of Existing 
Tank Systems' Integrity." Milestone M-23-24 of the HFFACO contains the implementing 
language agreed upon by Ecology and the ORP for the SST system integrity assessment required 
by 40 CFR 265 .191. Section 2.2 describes regulatory requirements from HFFACO Milestones 
M-23-23 and M-2,3-24. 
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Table 2-2. Containment and Detection of Releases (7 Sheets) 

CFR · 

{O CFR 265 .193 

Regulation 

"(a) In order to prevent the release of hazardous waste or hazardous constituents 
to the environment, secondary containment that meets the requirements of this 
section must be provided (except as provided in paragraphs (f) and (g) of this 
section): 

(1) For all new tank systems ·or components, prior to their being put into 
service; _ 

(2) For all existing tanks used to store or treat EPA Hazardou?waste Nos. 
F020, F02I , F022, F023, F026, and F027, within two years aftl!r 

. January 12, 1987; · 

(3) For those existing tank systems of known and documeruab le age, within 
two years after January 12, 1987, or when the tank systems have reached 
15 years of age; whichever comes later 

( 4) For those existing tank system for which the age cannot be documented, 
within eight years of January 12, 1987; but if the age of the facility is greater 
than seven years, secondary containment mllSt be provided by tbe t ime the 
facility reaches 15 years of age, or y;ith{n two years of January 12, 1987, 
whichc:ver comes latc:r; and ' 

(5) For tank systems that store or treat materials that become hazardous 
wastes subsequent to January 12, 1987, within the time intervals required in 
paragraphs {a)(l) through (a)(4) of this section, except that the date that a 
material becomes a hazardous waste must be used in place of 
Jam1ary 12, 1987. 

(b) Secondary containment systems must be: 

(1) Designed, insta lled, and operated to prevent any migration of wastes or 
accumulated liquid out of the system -to the soil, ground water, or surface 
water at any time during the use of the tank system; and 

(2) Capable of detecting and collecting releases and accumulated liquids until 
the collected ma ter ial is remo ved. 

(c) To meet the requirements of paragraph {b) ofthis section, secondary 
containment systems must be at a miqimum: 

(1) Constructed ofor lined with materials that are compatible with the 
waste(s) to be placed -in the tank system and must have sufficient strength and 
thickness to prevent fai lure due to pressure gradients (including static head 
and external hydrological forces), physical contact with the waste to which 
they are exposed , climatic conditions, the stress ·of installation, and the stress 
of daily operation (including stresses from nearby vehicular traffic) ; 

(2).Placed on a foundation or base capable of providing support to the 
secondary contajnment system and resistance io pressure gradients above and 
below the system and capable of preventing failure due to settlement, 
compression, or uplift; 

(3) Provided with a leak detection system that is designed and operated so that 
it will detect the fail ure of either the primary and secondary. c.ontainment · 
strncture or any release of hazardous waste or accumula-ted liquid in the 
secondary containment system within 24 hours, or at the earliest practicable 
time if the existing detect-ion technology or site conditions will not allo w 
de\ection of a release within 24 hours ; 
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Table 2-2. Containment and Detection of Releases (7 Sheets) 

CFR Regulation 

.40 CFR 265.193 ( 4) Sloped or otherwise designed or operated to drain and remove liquids 
resulting from leaks, spills, or precipitation. Spilled or Jeaked ·waste and 
accumulated precipitation must be removed from-the secondary containment 

- system within 24 hour:s, or'in i1S timely a manner as is possible to prevent 
- harm to human health or the environment, ifremo.val of the released waste or 

accumulated pr~cipitation cannot be accomplished within 24 hours. 
-

Note: If the collected material is a hazardous waste under p~26lofthis 
chapter, it is subject to ·management as a hazardous. waste in accordance with 
all applicable requirements of parts 262 through 265 of this chapter. ff the -
collected material is discharged through a point source to waters of the United 
States, it is subject to the requirements of sections 301, 304, and 402 of the 
Clean Water Act, as amendeq. If discharged to Publicly Owned Treatment 
w -o-rksfPOTWs), H 1s subJect to the requirements of section 307 of the Clear 

· Water Act, as amended. If the collected material is released to the 
environment, it may be subject to the reporting requirements of 40 CFR 
Part 302 . , 

( d) Secondary containment for tanks musr include one or more of the following 
devices : 

(1) A liner (external to the tank); 

(2) A vault; 

(3) A double-walled tank; or 

(4) An equivalent device as approved by the Regional Administrator. 

(e) In addition to the requirements of paragraphs (b), (c), and (d) of this section, 
.secondary containment systems must satisfy the following requirements : 

( 1.) External liner systems must be: 

(i) Designed or operated to contain l 00 percent of the capacity of the 
larges t tank within its boundary; 

(ii) Designed or operated ro prevent run-on or infi ltration of precipitation 
into the secondary containment system unless the collection system has 
sufficient excess capacity to contain run-on or infiltra tion. Such 
additional capacity must be sufficient to contain precipitation from a 
25-year, 24-hour rainfall event; 

(iii) Free of cracks or gaps; and 

(iv) Designed and installed to completely surround the tank and to cover 
all surrounding earth likely to come into contact ,vith the waste. if released 
from the tank(s) (i.e., capable of preventing lateral as well as vertical 
migration of the waste). 

(2) Vault systems must be: 

(i) Designed or operated to contain I 00 percent of the capacity of the 
largest tank within its boundary; 

(ii) Designed or operated to prevent nm-on or infiltration of precipitation 
·into the secondary containment sy~tem unless· the collection system has 
sufficient eJ<.cess capacity to contain run-on or infiltration. Such 
additional capacity must be su ffi cient to contain precipi tation from a 
25-y(:ar, 2.:1-hour rainfall event; 
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Table 2-2. C_ontainment and Detection of Releases (7 Sheets) 

CFR 

40 CFR 265.193 

Regulation 

(iii) Constructed ,vith chemical-resistant water stops in place at all joints 
(if any); 

(iv}' Provided with an impenneable interior coating or lining that i_s 
compatible with the st9red waste and that wi.ll prevent ll}igration of waste 
into the-concrete; · 

- (v) Provided with a means to protect against the formation of and ignition 
of vapors within the vault, if the waste being stored or n:egted: 

. _.; . 

(A) Meets the definition of ignitable waste under Sec. 262 .21 of this 
chapter,_ or 

(B} Meets the definition of reactive waste under Sec. 262.21 of this 
chapter and may form an ignitable or explosive vapor; and 

-----1 

------1----------t--- ~vitprovided·with7!n extenor moisture bamer or be otherwise designed 
or operated to prevent migration of moisture into the vault if the vault is 
subject to hydraulic pressure. 

(3) Double-walled tanks must be:- . , 

(i) Designed as an integral structure (i .e., an inner tank within an outer 
shell) so that any release from the inner tank is contained by the outer 
shell; 

(ii) Protected, if constructed of metal, from both corrosion of the primary 
tank interior and the external surface of the outer shell; and 

(iii-) Provided with a built-in, continuous leak detection systerp. capable of 
detecting a release within 24 hours or at the earliest practicable time, if 
the owner or operator can demonstrate to the Regional Administrator, and 
the Regional Administrator concurs, that the existing leak detection. 
techno_logy or site conditions will not allow detection of a release within 
24 hours. 

Note: The provisions outlined in the Steel Tank Institute's (STI) 
'Standard for Dual Wall Underground Steel Storage Tank" may be used 
as guidelines for aspects of the design of underground steel double-walled 
tanks . 

(f) Ancillary equipment must be provided with full secondary containment 
(e.g. , trench, jacketing, double-walled piping) that meets the requirements of . 
paragraphs (b) and (c) of this section except for: 

(I) Aboveground piping ( exclusive of flanges, joints, valves, and connections) 
that are visually inspected for leaks on a daily basis; 

(2) Welded flanges, welded joints, and welded connections that are visually 
inspected for leaks on a daily basis: 

(3) Sealless or magnetic coupling pumps and sealless valves; that are visually 
inspected for leaks ?n a daily basis; and 

( 4) Pressurized aboveground piping systems with automatic shut-off devices 
( e.g.; excess flow check valves, flow metering shutdown devices, loss of 
pressure actuated shut-off devices) th!l-1 are visually inspected for leaks ·on a 
daily basis. 
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CFR 

4,0 CFR 265.193 

Regulation 

(g) The O\vner or operator may obtain a variance from the requirements of this 
Section if the Regional Administrator finds, as a result ofa demonstration by the 
owner or operator, either , that alternative design and operating practices, 
together with location characteristics, will prevent the migration of hazardous 
waste or hazardous constituents into the ground water ~r surface water at least as 
effectively as secondary containment during- the active life of the tank system or_ 
that in the event of a release that does migrate to ground water'or--wrface water, 
no substantial present or potential hazard will be posed to human~alth or the 
environment. 1 ew underground tan.1< systems may not, per a demonstration in 
accordance with paragraph (g)(2) of this section, be exempted from the 
secondary containment requ.irements. of this section. Application for a variance 
as allowed in paragraph (g) of this section does not waive ·compliance with the 

____ -----l-~--------, r"e~.ui.re.me.nts--Of..this subpai=t-for new tank~·ys-te .. ~ . 

( 1) In deciding whether to grant a variance bas_ed on a demonsrration of 
equivalent protection of ground water and surface water, the Regional 
Administrator will consider: ,· 

(i) The nature and quantity of the waste; . 

(ii) The proposed alternate design and operation; 

(iii) The hydrogeologic setting of the facility, including the thickness·of 
soils between the tank system and ground wate.r; and 

(iv) All other factors that would int1uence the quality and mobility of the 
hazardous constituents and the potential for them to migrate to ground 
water or surface water. 

(2)- In deciding whether to grant a va riance, based on a demonstration of no 
substanti.il present or potential hazard, the Regional Adminisrrato:- will 

. consider: 

(i) The potential adverse effects on ground water, surface \Vater, and land 
quality. taking into account:· 

(A) The physical and chemical characte ristics of the waste in the tank 
system, including its potential for migration, 

(B) The hydrogeological characteristics of the fociliry and 
surround ing land, 

(C) The potential for h:alth risks caused by human exp°'5ure to waste. 
constituents, 

(D) The potential fo r damage to wildlife, crops, vegetation, and 
physical structures caused by exposure to waste constituents, and 

(E) The persistence and permanence o,f the potential adverse effects; 

(ii) The potential adverse effects ofa re.lease on ground-water quality, 
taking in to acc.ount: 

(A) The quantity and quality of ground water and the direction of 
ground-water flow, 

(8) The pro-ximi ty and withdrawal rates of water in the area, 

(C) The current and future uses of ground water in the area, and 

2-6 



l?age 40 ot: 200 of D6o'1Hl5 

RPP-9937, Rev. I 

Table 2-2; Containment and Detection of Releases (7 Sheets) 

CFR 

40 CFR265.193 
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(D) The existing quality of ground \Yater, including other sources of 
contamination and their cumulative impact on the ground-water 
quality; · 

• (iii) The potential adverse effects of a release on surface water quality, 
taki..Qg into account: -

(A) The quantity and quality of ground water and th~rection of 
ground-water flow, ..._ 

(B) The patterns of rainfall in the region, 
..,, 

(C) The proximity of the tank system to-surface waters, 

(DJ The current and future-uses of surface ,vaters in the area and any 
water quality standards established for those surface waters, ~an'-"d,.__ --4 ________ _ 

-------1---------+ ~---~(itE~):-Tnh:-::e:--:e=x::is::t:::in:-;g:--q::-ua lity of surface water, including other sources of 

contamination and the cumulative impact on surface-water quality; 
and 

(iv) The potential adverse effects ofa release on the land surrounding the 
tank system, taking into acco'unt : 1 

(A) The pane ms of rainfall in the region, and 

(B) The current and fu"ture uses of the surrounding llnd. 

(3) The owner or operator of a tank system, for which a variance from 
secondary c~ntainment had been granted in accordance with the requirements 
ofparagraph{g)(l) o-fthis section, at ,vhich a release of hazardous waste has 
occurred from the primary tank system but has not migrated beyond the .zone 
of engineering control (as established in the variance), must: 

(i) Comply with the requirements of Sec. 265. I 96, except_paragraph ( d); 
and 

(ii) Decontaminate or remove contaminated soil to the extent necessary 
to: 

(A) Enable the tank system, for which the variance was granted, to 
resume operation with the capability for the detection of and 
response to releases at least equivalent to the capability it had prior to 
the release, and 

(B) Prevent the migration of hazardous waste or hazardous 
constituents to ground water or surface water; and 

(iii} If contaminated soil cannot be removed or decontaminated in 
accordance with paragraph (g)(3 )(ii) of this section, comply with the 
requirements of Sec. 265 .l 97(b ); 

(4) The owner or operator of a tank system, for which .a variance frpm 
secondary containment had been granted in accordance with the requirements 
of paragraph (g)(I) of th is section, at which a release of hazardous waste has 
occurred from the primary tank system and has m igrated beyo nd the zone of _ 
engineering control (as established in the variance), must: 

(i) Comply with the requirements of Sec. 265 . l 96(a), (b). (c), and (d); and 
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CFR 

40 CFR265 .193 

Regulation 

{ii) Prevent the migration of hazardous waste or hazardous constituents to 
ground water or surface water, if possible, and decontaminate .or remove 
contaminated soil. If contaminated soil cannot be decci$minated or 
removed, or if ground water.has bee_n contaminated, the o~er or 
operator must comply with the requirements of Sec. 26s'. l 97(b); · 

{iii) If repairing, replacing, or reinstalling the tank system, provide 
secondary containment in accordance with the requireme't-$ of . 
paragraphs (a) through (t) of this section or reapply for a~ance from 
secondary containment and meet the requirements for new tank systems 
in Sec. 265.192 if the tank system is replaced. The O\\Uer or operator 
must comply with these requirements even if contaminated soil can be. 
decontaminated or removed, and ground water or surface water has not 

------+ ----------t---o'..,een-c,mtami:_nate·u . 

. (h) The following procedures must be followed in order to request a variance 
from secondary containment: 

(I) The Regional Administrator must be notified in writing by the owner or 
operator that he-intends to conduct and submit a demonstrnrion for a variance 
from secondary containment as allowed in paragraph (g) of this section 
according to the following schedule: 

{i) For existing tank systems, at least 24 months prior to the date that 
secondary containment must be provided in accordance with parag~aph 
(a) of this section; and 

{ii) For ne w tank systems, at least 30 days prior to entering into a contract 
for installation of the tank system. 

(2) As part of the notification, the owner or operator must also submit to the 
Regional Administrator a description of the steps necessary w conduct the 
demonstration and a timetable for completing each o,f the steps. The 
demonstration must address each o f the factors listed in paragraph (g)(l) or 
paragraph (g){2) of this section. 

·(3) The demonstration for a variance must be completed and submitted to the 
Regional Administrato r within 180 days after notifying the Regional 
Administrator of intent to conduct the demons tration. 

(4) The Regional Administrator \viii inform the public, through a newspaper 
notice, of the availability of the demonstration for a variance . The notice shall 
be placed in a daily or weekly major local newspaper of general circulation 
and shall provide at least 30 days from the date of the notice for the public to 

revie w and comment on the demonstration for a varia·nce. The Regio nal 
Administrator also will hold a public hearing, in response to a request or at his 
own discret ion, wh eneve r such-a hearing might clarify one or more issues 
concerning the demonstration for a variance. Public notice of the hearing will 
be given at least-30 days prior to the date of the hearing and may be given at 
the same time as no.tice of the opportuniry for the public to review and . 
comment on the demonstration. These two notices may be combined. 
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CFR Regulation 

40 CFR 265 .19.3 (5) The Regional Administrator will approve or disapprove the request for a 
variance within 90 days of receipt of the ·demonstration from the owner or 
operator and will notify in writing the 01vner or operator and each person who 
~ubmitted written comments _or requested notice of the· variance decision. Jf -

- the demonstration for a variance is incomplete or' does not include sufficient 
information, the 90-day time period ,,.,ill begin when the Regional 
Administrator receives a complete demonstration, including alLinfonnation 
necessary to make a final determination. If the public comrnei!f period in 
paragraph (h){4) cif this section is extended, the 90-day time period will be 
similarly extended. 

{i) Ail tank systems, until such time as secondary containment meeting the 
requirements of this section is provided, must comply with the following : 

,T) ror non-enterable underground tanks, a leak test that meets the 
requirerneqts of Sec. 265.19l(b)(5) must be conducted at least annually; 

(2) For other than pon-enterable underground tanks and for all ancillary 
equipment, .an annual leak test, as described in paragraph (i)( 1) of this section, 
or an internal inspection or other ·tank integrity examination by an 
indep~ndent, qualified, registered professional engineer that addresses cracks, 
leaks , corrosion, and erosion must be conducted at least annually. The owner 
or operator must remove the stored waste from the tank, if necessary, to allow 
the condition of all internal tank surfaces to be assessed. 

No te: The practices described in the American Petroleum Institute (API) 

. Publication Guide for Inspection of Refining Equipment, Chapter xm, 
.. -. 

' Atmospheric and Low Pressure Storage Tanks, ' 4th edition, 1981, may be 

used, when applicable, as guidelines for assessing the overall condition of the 

tank system. 

(3) The ow11er or operator must maintain on file at the faciliry a record of the 

results of the assessments conducted in accordance with paragraphs ( i)( l) 

through (i)(J) of this section. 

( 4) If a tank system or component is found to be leaking or unfit-for-use as a 
result of the leak test or assessment in paragraphs (i)( I) through (i)(3) of this 
sec tion, the O\v11er or operator must comply with the requirements of 
Sec. 265 . 196." 
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I 
40CFR265.195 "(a) The owner or operator must inspect, where present, at least once each 

operating day: 

. . ( I) Overfill/spill control equipment (e.g., waste-feed cutof(systems, bypass 
I systems, and drainage systems) to ensure that it is in good working order; -

{2) The aboveground p9rtions of the tank system, if.any, to detect corrosion or 
· releases of waste; 

-
(3) Data gathered from monitoring equipment and leak-dete~ equipment, I 
(e.g., pressure and temperature gauges, monitoring wells) to ensure that the 
tank system is bei_ng operated according to its design; and 

(4) The construction materials and the area immediately surrounding the 

I externally accessible portion of the tank system including secondary 
containment structures (e.g., dikes) to detect·erosion qr signs of releases of 

I 
ba.raFeolfS-waste-{e:-~wersp--p-t , oeaa vegetat10nJ ; 

Note : Section 265.15(c) requires the owner or operator to remedy any I 

deterioration or malfunction he finds . Section 265. 196 requires the_ owner or 
operator to notify the Regional Administrator within 24 hours of confirming a 
release. Also, 40 CFR pan 302 ma:y require the owner or opera tor to notify 
the National Response Center of a release. 

.. (b) The owner or operator rriust inspect cathodic protection sys tems, if present, 
according to, at a minimum, the.following schedule to ensure that they are 
fi.mctioning properly: 

(I) The proper operation of.the cathodic protection system must be confirme~ 
within six months after in itial installation, and annually thereafter; and 

(2) All sources of impressed current must be inspected and/or tested, as 
appropriate, at le.ast bimonthly (i.e., every other month) . 

Note: The practices des cribed in the Na tional Association of Corrosion · 
Eng ineers (NAC E) standard, ' Recommended Pract ice (RP-02-85)--Control of 
External Corros ion on Metallic Buried, Partially Buried, or Submerged Liquid 
Storage Systems,' and the American Petroleum [nstitute (AP I) Publ ication 
l 632, ' Cathodic Protection of Underground Petroleum Storage Tanks and 
Piping Systems,' may be used, where applicable, as guidelines in maintaining 
and inspecting-cathodic protection systems .. 

(c) The owner or operator mus t document in the operating record of the facility 
an inspection of those items in paragraphs (a) and (b) of this section." 
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40 CFR 265.196 "A ti)nk-system or secondary containment system from which there has been a 
leak or spill, or which is unfit for use, must be removed from service 
immediately, and th_e owner 6r" operator"must satisfy the follO\ving requirements: 

{a) Cessation of use; prevent flow or addition ·of wastes. The owner or operator 
must immediately stop the flow of hazardous waste into the tank system or 
secondary containment system and inspect the system to dete~~_the cause of 
the release. ----d 

_,I 

(b) Removal ofwas\e from tank system or secondary containment system. 

•· ( I) If the release was from the tank system, the owner or operator must, within 

., 24 hours after detection ofthe leak or, if the owner or op.erator demonstrates 
that that is not possible, at the earliest practicable ·time remove as much of the 

:as-te-as-is-necessaryto-prevenrfunher re1ease o! hazardous waste to the 
environment and to allow inspection and repair of the tank sys tem to be 
performed . 

(2) If the release was to _a secondary co9tainment system, all released 
materials must be removed within 24 hours or in as timely a manner as is 
possible to prevent harm to human health and the environment. 

(c) Containment of visible releases· to the environment. The O\\Tier or operator 
must immediately conduct a visual inspection of the release and, based upon that 
inspection: 

( I) ·Prevent further migration of the leak or spill to soils or surface water; and 

(2) Remove, and properly dispose· of, any visible contamination of the soil or . . 
surface water. 

(d) Notifications, reports. 

(I) Any release to the environment, except as provided in p:iragraph (d)(2) ·of 
this sect.ion, must be reported to the Regional Administrator within 24 hours 
of detection. If the release has been reported pursuant to 40 CFR part 302, 
that report will sa_tisfy this requirement. 

(2) A leak or spill of hazardous waste that is: (i) Less than or equal to a 
quantity of one (I) pound, and (ii) Immediate ly contained and cleaned-.up is 
exempted from the requirements of this paragraph. 

(3) Within 30 days of detection of a release to the environment, a report 
containing the fo llowing information must be submitted to the Regional 
Administrator: 

(i) Likely route of migration of the release; 

(ii) Characteristics of the surrounding soil (soil composition, geology, 
hydrogeology, climate); 

(iii) Result5 of any monitoring or sampling conducted in connection with 
the release, (tf available) . If sampling or monitoring data relating to the 
release are not available within 30 days, the se data must be submitted to 
the Regional Administrator as soon as·they become available; 

- (iv) Proximity to do\vngradient drinking \Yater, surface water, and 
population areas; and 

·-

-
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(v) Description of response actions taken or planned. 

( e) Provision of secondary containment, repair, or closure. 

(1) Unless the owner or operator satisfies the requirements ofpanigraphs _ 
("e) (2) through (4) of this section, the tank system must be closed in 
.accordance with Sec. 265 .197. 

(2)Ifthe.cause of the release was a spill that has not damaged ta<; integrity of 
the system, the owner/operator may return the system to servi~ soon as the . 
released waste is removed and repairs, if necessary, are made. 

(3) If the cause of the release was a leak from the primary tank system into the 
secondary containment system, the system must be repaired prior to returning 
the tank system to service. 

( 4) If the source of the release was a leak to the environment from a 
component of a tank ~ystem without secondary containment, the 
ovmer/operator must provide the component of the system from which the 
leak occurred with secondary containme;ll that satisfies the requirements of 
Sec. 265.193 before it can be returned to' service, unless the source of the leak 

· is an aboveground portion of a tank system. If the source .is an aboveground 
compone nt that can be inspected visually, the component must be repaired and 
may be returned lo service without secondary containment as Jong as the 
requirements of paragraph. ( f) of this section are satisfied. If a component is 
replaced to comply with the requirements of this subparagraph, that 
component must satisfy the requirements for new tank systems or components 
in Secs. 265.192 and 265.193. Additionally, if a leak has occurred in any 
portion of a tank system component that is not readily accessible for visual 
inspection ( e.g., the bottom of an in ground or onground tank), the entire 
component must_ be provided wi th secondary containment in accordance with 
Sec. 265.193 prior to being returned to use. 

(f) Certificatioa of major repairs. If the owner or operator has repaired a tank 
system in accordance with paragraph (e) of this section, and the repair has been 
extens ive ( e.g., installation of an internal liner; repai r of a ruptured primary 
containment or secondary containment vessel), the tank system must not be 
returned to service unless the owner/operator has obtained a cenification by an 
independent, qualified, registered professional engineer in accordance with 

· Sec. 270.1 l(d) .that the repaired system is capable of handling hazardous wastes 
without release for the intended life of the system. This certification must be 
submitted to the Regional Administraror within seven days after returning the 
tank system to use. " 

Note : The Regional Administrator may, on the basis of any information received 
that there is or ·has been a release of hazardous waste or hazardous constituents 
into the envi ronment, issue an order under RCRA section 3004(v), 3008(h), or 
7003(a) requiring corrective a~tion or such other response as deemed necessary 
to protect human health or the environment. 

Note : See Sec. 265 . lS(c) for the requirements necessary to remedy a failure. 

Also; 40 CFR .Part 302 requires the owner or operator to notify' the ational 

Response (:enter of a release of any ' reportable quantity.'" 
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2.2 REQUIREMENTS.FROM THE -HANFORD FEDERAL 
FACILITY A GREE!vfENT AND CON_SENT ORDER 

Thi~ section cites applicabie requirements from HFFACO Milestones M-23-23 and M-23-24. 
Milestone M-23-23 requires creation of the LDM F&Rs document; Table 2-5 cites these 
req irertlents. Milestqne M-23-24 contains the implementing language agreed upon by the DOE 
ORP and Ecology for40 CFR 265.191; Table 2-6 cites these requirements. 

Table 2-5. Milestone M-23-23 
... 

Milestone Description 
... 

.::::;. Due Date 
./ 

M-23-23 . "Submit Single-Shell Tank System Leak Detection and Monitoring June 15, 2002 

Functions and Requirements Document for Ecology Approval. 

The SST system leak detection and moni toring functions and requirements 
document will identi fy and document the loca1io.n...aod ... spec.iiication ... of al1 
components of DO E's existing SST leak detection and monitoring system, 
and will establish specifications for system upgrades and/or programmatic 
improvements. The functions and requirements document shall be 
submitted for Ecology approval as an agreement .pcimary document pursuant 
to action plan section 9.2. 1, and shall in clude the·follo\;'ing: ( i) The 
identification and detail of SST system monitoring instruments, (2) The 
identification of SST systeni components not monitored by instrumentation, 
(3) procedures for the evaluation-of individual tank and ancillary equipment 
component status, ( 4) Monitoring frequenc ies and other. parameters 
associated with the inspection and (leak detection). mon itoring of the tank 
system (5) The need for detection and monitoring system upgrades so as to 
achieve compliance with regulatory and.DO E requi rements, and 
(6) Associated budgetary and schedule es timates . 

. The SST leak detec tion and monito ri ng funct ions and requirements · 
document shall also contain:- an adequate level of detail so as to allow 
Ecology to assess the adequ;icy of the program, a proposed imp lementation 
schedul e for upgrades and programmat ic changes, and a correspondi ng draft 
agreement change request. 

Following approval work requirements of the SST system leak detection arid 
monitoring functions and requirements document shnll be implemented as 
enforccabl<: primary document reouir.:ment under the a11:rc:c:ment." 
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Table 2-6. Milestone M-23-24 (3 Sheets) 

Milestone Description Due Date 

M-23-24 ''Submit single-shell tank system integrity assessment report and associated June 30, 2002 

cert ification.{s) and determination(s) pursuant to 40 CFR 265. I 91. 

This repor.t shall document and ~ss the integrity qf DO E's s ·srsystem 
- pursuant to the requi[ements of 40 CFR 265.191. The SST system is 

- comprised of DOE's one hundred-forty nine (149) SST's and their ancillary .. 
- equ!pmem. 

This .report shall be certified by an independent;qualified, registered, 
_., 

,:._.,, 
professional engineer (IQRPE) attesting to the tank system's integrity (see 

..,., 

certification at M-23-24) and shall contain a conclusory siatement as to 
DOE's detennination that the (SST) tank system either is no t 'leaking or is 
unfit for use pursuant to 40 CFR 265.191. 

For other than non enterabi'e portions of the SST svstem which nnE finds 
m ror use tpursuant to 40 CFR 265.19 l) by mean other than le:ik testing 
pursuant to 40 CFR 265.191 (b)(5), such assessment/findings may be 
conducterl in accordance with the practices described in the American 
Petrolel!m lnsriture (AP() publication, Guide for .Inspectiort or Refinery 
Equipmenr, Chapter XII[, Atmospheric and ~ow;Prefsure Tanks. 

DOE's rc:port shall havi: the: objective of dc:t~rmining SST systc:m integrity, 
and whether or not the (SST) tank sysrem is adequate)y designed and has 
sufficient structural strength and compatability with the: w:iste(s) to be stored 
or treated to ensure that it will not collapse, rupture, or fail. 

The SST system integrity assessment report sh!]ll document, at a min imum, 
all infonnati.on gathered for the SST system to meet the requirements of 
40 CFR. Subpart J, Part 265.191(1), (2), (3), (5){i) and (S)(ii), including the 
following: 

A. 4D CFR 265.191 (b)( 1) - Design Standards: .A concise and specific . 
description: of the m:11erials used in construciion. construction 
methods employed, quality control, and testing perfonned on 
materials, and the fina l structure, prior to being placed in service, oll 
engineering codes referenced for constn.iction, design operating 
specification, and a presentation ofnll calculations employed to 

' detemiine each structures design strength, and useful life. An 
evaluation of the design life of each SST system component shall be 
described, based on all data gathered, wasre compato.bility with the 
m:itcrials of construction, history of corrosion protccrion, operational 
history (including any do.cumentcd or detected leaks). schematics 

_ depicting the location of rank breaches if known, visual examinations, 
and any other sources of tank integrity nsscssmcnt infqrmation 
gathered for each tank and associated SST system ancillary 
equ ipment. DOE's n:port shall also incl ude a tabular listing by 
component cquipment ·number, of all transfer pipt:lincs wi thin the SST 
system, describing the mater·i:ils of construction, and compliance with 
secondary conta inment requirements. 
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Table 2-6. Milestone M-23-24 (3 Sheets) 

Milestone Description Due Date 

. M-23-24 B. 40 CFR 265.191 (b)(2)- Hazardous Characteris[ics of'the Wastes That June 30, 2002 

Have Been, or will be Handled: A concise and specific presentation 
describing the compatability of the waste stored in each tank with the 
tank structure and material~. Th is presentation shall include the -
following at a minimum: waste chemicalcharacteristics and -
properties such as corrosivity, temperature, homogeneity, organic 
content,"specific gravity, gas retention and generation, flammability, - _,, 
and a comparison between the waste currently stored, and/or proposed-... v · 
to be stored in each tank 10 the de,,ign specification for each tank . 

..,, 

C. . 40 CFR 265. I 91(b)(3)- Existing Corrosion Protection- Meas_ures: A 
thorough description and history of a11 corros ion protection measures 
employed for all transfer systems (e.g., caustic flu shes) , within each 
SST since rn"Jp.leti.orLoLconstru~tio·n- Th is-hi-stof}'-Shal-1-i nelude-Q 
description ofa!I sampling and analysis performed to monitor the. 
status 9f corros_io n inhibitor adjustmems to chemical composition of 
the waste within each SST, or transferred through SST transfer system 
lines. 

; 

D. 40 CFR265.191(b)(4)- Documented A_ge·oftne Tank System: The 
age of each component cif the SST system, including the: SST's and 
their ancillary equipment, shall be described, includ ing the completed 
construction date, the date placed ·in service, and the date of first 
rece ip t of waste. 

E. 40 CFR 265. I 9 l(b)(5) - Results of Leak Test(s). Internal lnspection(s) 
or other Tank fntegrity Examinations for Each Tank and Associated 
Ancillary Equipment, Including the Following: 

The results ofa'II examination(s) of the primary contai nment structure 
of each of the .one hundred-forty nine ( 149) SST's and !heir nncillar)' 
equipment. 

The results or'corrosion probes ex isting in each tank, results of test ing 
on simulated tank structures, or materi als, and stud ies of the effects of 
waste stored wi thin ~nch tank on the tank 's materials of'cotistruction. 
All corrosion studies of any transfer pipelines shall also be included in 
th is integri ty assessment report. 

The resu lts of leak and/or pressure testing, in.eluding associated test ing 
regimen and specifications for all SST waste transfer systems. 

A summary, in tab61ar form or otherwise, of observations and 
conclusions from all visual examinations by direct observation or 
remote camera surveillance, with in each SST. ·This summary shall 
include observations and conclusions from all visual observations by 
direct observation or remote camera su rveillance, taken within SST 
system ancillary equipment (e.g,, valve pits, pump pits, double-
contained receiver tanks, catch tanks , vau lts , transfer pipelines). All 
videotapes from remote camera smveillance shall be retained in the 
focility's operating record and shall be available to Ecology on 
request. 
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. Table 2-6. Milestone M-23-24 (3 Sheets) 

Milestone Description Due Date 

M-23-24 Certification by an independent, qualiffed, registered, professional , June 30, 2002 

engineer (TQRPE) meeting the following requirements: 

- I. To meet the· requirements fo r ' independent,' the IQRPE must no.t 
be employed by any· company that is either operated, or exists, as --
a prime contract0r for the Hanford Contract Team. Further, the 
IQRPE cannot have worked for any company as described above -
for a period of one ( 1) year prior to undertaking the review of _ , -.... _,.,, 
SST system tank integrity assessment work. _/ 

2. To meet the requirement fo r 'qualifi ed, ' the IQRPE mu.st be an 
engineer experienced in examinat ion of tank storage sys·tems. 
Certification by the National Associat ion of Corros ion Engineers 
(NACE) is desirable, but not requi red. 

3. To meet the requirement for ' regi_stered professional engineer,' 
the IQRPE most be regis tered as a professional engineer with the : 
Wash ington State Department of Licensing, or by a state which 
has reciprocity with the State of Wash_ingt~n. 

Certificat ion(s) of the sirrgie-sha\l tank system.iri tegiity assessment report 
shall be by th~ fo ll owing statement unless another statement is agreed to 
with Ecology: 

'I certify under penalty of lnw that I have personally examined and am 
familiar with the in fo rm.ition submitted in th is document, and all 
artach men ts, and that, based on my assessment of the plans and procedures 
ut ilized fo r obtaining th is information, I belie\·e that the info rmation is true, 
accurate, ond_comple_te. I am awa re that there arc significant penalties fo r 
submitting false in formation, including the possi bi li ty of fine and 
imprisonment. ' 
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3.0 SINGLE-SHELL T Al'lK SYSTEM COMPONENT DESCRIPTIONS 
AND LEAK DETECTION STATUS 

The SST system components subject to LDM F&Rs consists of the tanks and ancillary 
equipment identified in Appendix A. This section describes these SST system components . 

. The SST system components governed hy LDM requirements established by this document 
include the following: -

• 

• 

133 SSTs (100 series) (530,000 to 1,000,000 gallons); 

16 SSTs (200 series) (55,000 gallons); 

• Seven inaGtive/not-in-use MUSTs; 

• Numerous at-tank pits (pump, sluice, heel, saltwell, saltwell caisson, div:_.::e::_r~si'..':'.o~n~a~n~d'..--------­
________ .....,.cei¥-in.g ; 

• Numerous between-tank pits (diversion boxes, valve, and flush), 

• Numerous pipelines; and ; 
,• 

• 17 vessels and cells in four miscellaneous strnctures. 

The following SST components are not within the scope of this document and are not governed 
by the F&Rs in this document. 

• Control buildings, electrical distribution cqmponents, and ventilation components that by 
design and practice do not store waste. These components have no functions associated 
with LDM. 

• 242-S and 242-T Evaporators. These components currently reside in standby/shutdown 
Condition III and V, respectively. In Condition III, a facility receives maintenance that 
allows for its restart, but restart would. take more than six months to accomplish. In 
Condition V, a facility will perform no further operations, and it receives maintenance to 
allow for decommissioning within 50 years . The actions taken to place these facilities in 
standby/shutdown minimize their surveillance and maintenance requirements, and 
minimize .the ertvironmental hazards posed by these facilities. Also, these facilities have 
no anticipated future miss.ion associated with safe waste storage and LDM. Management 
of the 242-S and -T Evaporators is described on the Silver List Closeout Forms (5.3 and 
5.4) (DOE-RL 1996) in which the parties agreed that the evaporators would be listed in 
the Waste Information Data System and managed as RCRA Past-Practice Units. 

• RCRA Past-Practice Unit Components. These units will be addressed through closure 
requirements. 

• 

• 

·comprehensive Environmental Response, Compensation, and Liability Act of 1980 Past­
~ractice Uni t Components. These units will be addressed through closure requirements. 

Pumps. Pumps themselves .do not have leak detection capabilities. Rather, by 
engineering design, they drain to structures, such as pits, that do have leak detection · 
capabilities. 
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\Vaste contained '.vithln the SST systern consists prirnarily of sludge, salt cake, and drainable and 
non-drainable liquid generated by the following chemical processes : 

• Bismuth phosphate {BiPO.:) process; 

• RcdLLction•oxidation (REDOX) process ; 

• Plutoniurn •uranium extraction (PURf.::X) process; 

• Tributy[ phosphate process ; and 

• B Plan: waste fractionation process . 

Slu.clge cont.a.in:, solids precipitated ft\1m neutralization of acid \Vil~;te prior t,i t~z;;1;.;for to the SSTs 
(e.g., hydrous metal ox ides). Salt cake contains various salts fonrn:d by e,t\pura!ion of water 
from the wnste. Drninablc liqlltds exist as sup,::rnak r,nd interstitial liquids in the tan.ks. Non-
drn (n;ible liquids art:' bound to the surfa:.:e of solid particles by capitbry nction a:...r...:.id~ c_.a....:n...:.r:.:.11.:..J .:..l :.:.d....:r-'--a---'in--'---------­

-------+.rnn:H+1~~\',,_,ri;te--s-crrrd:s-:--l-\gtTrc-3- <, epics wns c om1s .mm( rn SSTs. 

Fig11re 3-L Tank W.1s tc in a Sing1,:e-Shell Tank 

................ ............ ,., ____ ...................... ____________ .................. ... .... -----..................... . 
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Operations and natural processes have created nonahomogenous waste. For example, the tanks 
received additions of non-radioactive chemicals to enhance storage capabiltties, some heat­
producing radionuclides were removed, and additions of non-radioactive chemicals were made to 
reduce corrosion of tank liners . Natural processes have caused settling, stratification and 
segregation of waste components. The 100-series tanks reside in cascades. When the first tank 
in the cascade filled with waste, it overflowed into successive tanks through. pipes penetrating the 
sidewalls. Cascading in the i 00-series SSTs allowed cooling ·and precipitation of radionuclides : 
Due to the cascading effect, rriore solids gcmerally tended to settle _out in the first tank in fhe 
series with more supemate in the last tanks. . 

3.1 SINGLE-SHELL TANK SYSTEM COMPONENT GROUPINGS _ _,, 

This document organizes SST_ components jnto groups to facilitate identification of applicable 
LDM requirements. Component groups contain items that perform similar functions. Table -
and this section summarize thes gniups F-~guFe--3-+i-Hustra es tneSS system and the 

_____ __,interre at1onship of.SST system components. 

Table 3-1. Single-Shell Tank Co~po~ent Groupings 

! Grouping in Appendix A Group Elements 

SSTs 100-series tanks 

200-series tanks 
MUSTs Inactive/not-i n-use MUSTs 

At-tan k pits Pump pits 

Sluice pits 

Heel pi ts 

Saltwell pits 

Saltwell caissons 

Distri butio n pits 

Receivin_g pits 
' 

Between-tank pits Diversim1s box.es 

Val ve pits 

Flush pits 

Pip ing Pi ping 

Miscell aneous structures Misce llaneous build ings and structures 

\ Vaults 

MUST 
SST 

miscellaneous underground storage tank 
single-shell tank 

1-1 

Description of Component 
Group - Report Section# 

3.1.1 

3'.1:2 

3.1.3 

3.1.4 

3.l.5 

3.1.6 
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3.1 .1 Sing le••Shell Tanks 

Single-shell tanks consist of underground, reinforced concrete shells with int;:nwl liners of mild 
c:-irbon -stec l covering the bottoms and sidewalls (Figure 3-3). The SST farrm contain 67 tanks 
kr,0\1.:n or as:rnmcd to have leaked (HNF-EP-0182, Rev, 166; I-fNFA872, V,1 I. [, Rev. 0) 
('"fob le 3-2 ). The last dcdaration of a kilking tank occurred in 199-+ (Tan1" T · l I l ). No 
addi tional con firnwtion or declarntion of knkers hns occurred since l 994 . 

.Figure 3-3. Single-Shell Tank Cross-Sec tion 
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