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ST-\ TE OF WASHINGTO:\ 

DEPA RT,'v1ENT OF ECOLOGY 
,\1a,I Stop PV- 11 • Olympia. Washington 9850-l-8,-11 • (206) ..J59-fi000 

May 6, 1993 9/02922 

Mr. Steve Wisness 
U.S. Department of Energy, MSIN AS-15 
P.O. Box 550 
Richland, WA 99352 

Dear Mr. Wisness: 

Re: Request of Variance from WAC 173-160 in Construction of Approximately 
80 Cone Penetrometer Boreholes in Support of the 200 West Carbon 
Tetrachloride Expedited Response Action (ERA) and 200 UP-2 Projects 

Roger Stanley has asked that I answer the letter logged as 93-ERB-145. U.S . ..,.--
Department of Energy, Richland Field Office (RL) has requested variance from WAC 
173-160 to construct approximately 80 cone penetrometer ( CPT) vadose zone boreholes 
during fiscal years 1993 and 1994. These boreholes will support the 200 West Carbon 
Tetrachloride ERA as extraction/monitoring points and for characterization for the 200 
UP-2 workplan. The 1.75 in. ID carbon steel CPT rods will penetrate to depths of 
approximately 150 feet and will be left in the ground for four years. The water table in 
the area of construction is at approximately 210 feet below land surface. Because the 
casing (rods) will remain in place for a period of four years, the CPT boreholes will be 
considered to be cased geotechnical test borings. Ordinarily, a cased geotechnical test 
boring would meet all the WAC 173-160 general and water resource protection well 
construction/abandonment requirements. However, since the boreholes do not penetrate 
to ground water, certain requirements can be waived. 

The planned construction varies from WAC 173-160 requirements in a number of 
instances, e.g., sealing of the annular space as in the general requirements of 
WAC 173-160-075 and WAC 173-160-540 and -550 "Design and Construction" (Resource 
Protection Wells). It is also anticipated that well abandonment may vary from 
requirements in WAC 173-160-560, "Abandonment of Resource Protection W~lls". RL 
has requested variance from WAC 173-160-325, "Special Standards for Driven or Jetted 
Wells" and froin parts of WAC 173-160-055, "Well Construction Notification (Start 
Card)." WAC 173-160-325 is appropriate to CPT type work, but it is specific to water 
supply wells. Generally, those requirements that apply to "Water Supply Wells" will not 
necessarily apply to the vadose zone boreholes that are to be drilled for vapor extraction. 
WAC 173-160-055 is a section of the generic requirements and is applicable to CPT 
construction. The start cards are required for this work and should be sent to the 
Ecology Kennewick office in advance of construction, but because the hole is completed 
in the vadose zone and not below the water table, there is no requirement for including 

24 
a Washington State-licensed driller to operate the cone penetrometer. <?J,-v, 26..?e~...> 
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Mr Steve Wisness 
May 6, 1993 
Page 2 

The most significant construction discrepancies that must be considered for variance are 
those that pertain to the annular and surface seals. Because the construction of the CPT 
boreholes does not provide for a borehole diameter at least 4-inch greater than the well 
casing, this will not meet the requirements of either WAC 173-160-075, "Design and 
Construction -Sealing of Casing- General" nor of WAC 173-160-540, -550 "Design and 
Construction" (with a reference to Figure 7) . The nature of CPT construction precludes 
the borehole diameter being at least 4-inches greater than the well casing (rod). RL has 
proposed that once the injection/extraction boreholes are installed a two feet deep by six 
inch hole be hand excavated around each rod.. The excavated hole will then be filled 
with a two percent bentonite slurry in order to "safe guard the ground water and remove 
the threat of cross-contamination." Since the CPT boreholes do not penetrate to ground 
water, the two foot excavations and bentonite slurry should provide adequate protection 
from the influx of surface contamination. Posts and pads should be constructed as 
provided by the surface protective measures in WAC 173-160-510, "Design and 
Construction- Surface Protective Measures". 

The proposed method of construction should mjnimize the potential for generating 
waste, reduce the risk of exposure to site workers, and protect the ground water from 
surface contamination moving along the CPT rods. Based on the information provided, 
the requested variances are granted with certain stipulations. If construction methods 
are changed or the CPT boreholes are pushed to ground water, further variances would 
be required. Please keep us informed concerning the completion of these boreholes by 
providing new information as it is available. If you have any questions, please call me at 
(206) 438-7556. 

Sincer7ly, "' . _J •• ' 

/! t, ... r ;> .,, ;'/1) r7 . C.,., r.:.-t ~ -- .-✓ L ,. ~-<-.t;".__ 

Charles S. Cline 
Hydrogeologist 
Nuclear and Mixed Waste Management Program 

CC:lj 

Enclosure 

cc: Julie K. Erickson, DOE-RL 
Paul Pak, DOE-RL 
June M. Hennig, DOE-RL 
Bruce R. Cassem, WHC 
Don Moak, WHC 
Doug Sherwood, EPA 
Rick D. Wojtasek, WHC 
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STATE OF WASHINGTON DEPARTMENT OF ECOLOGY 
VARIANCE REQUEST INFORMATION 

1. Date: 

2. Cognizant Engineer: 
Phone: 
Organization: 

Cognjzant Engineer: 
Phone: 
Organization: 

3. RL Contact: 
Address: 
Phone: 

4. Operators Name: 
Address: 

Phone: 

March 11. 1993 

M. J. Galgou1, WHC 
(509) 376-2038 
Environmental Division 

M. C. Hagood, WHC 
(509) 376-9664 
Environmental Division 

P. M. Pak 
MSIN AS-19 
(509) 376-4798 

TBO by contractor 
Applied Research Associates, Inc. 
4300 San Mateo Blvd., NE, Suite A-220 
Albuquerque, New Mexico 87ilO 
(505) 883-3636 -

Enclosure 1 
Page 1 of 2 

5. Project Name: 
Location: 

200 West Carbon Tetrachloride, 200-UP-2 
200 West Area 

6-. 

7. 

Purpose: 

Reason for Variance: 

Regulatory Oversight: 
Contact: 
Phone~ 

Site Characterization 

See Attached Letter 

State of Washington Department of Ecology 
C. s. Cline 
(206) 438-7756 

8. ·Number of Wells: Approximately 80 

9. Estimated Well Life: Four years 

10. Site Map: See Exhibit 1 

11. Ground Water Data; NA (Vadose Zone) 

12. Ground Water Depth: 210 Feet 

13. Proposed Well Const.: See Exhibit 2 

14. Placement of Materials: Bentonite crumbles will be poured in from the 
surface after probe placement. 

15. Soil, Geologic Logs: See Exhibit 3 

coo~ ___ _ 
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17. 

Enclosure 1 
Page 2 of 2 

Proposed Abandonment 
Procedure: Abandonment will be completed per WAC 173-160 

requirements. 

Additional Information: Exhibit 1; 
Exhibit 2; 
Exhibit 3; 

NOIJ.VHO.LSITTI ANH 

Site Map 
Proposed Construction 
Geologic Logs 

8T8.l. 9LC 60S.Q. cc:TT C6/0C/t0 
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Proposed Drilling 
He-thod: CPT S:t!t@ffl 
Drilline Fluid 
To Be used: Nooe 
Driller's 
Name: T8D 
Ori l Ling 
Company: TBD 
Pr~sed 
Start Date: TBD 

900~ 

Exhibit 2 

PROPOSSl CPT EXTRACTION/INJECTION WELL DESIGN 

S~le WELL TEMPORARY 
~ethod:Va(;:!2r l!Xtraction lflMBER: TBD \JELL JIO:_T...c..B ... O ____ _ 

Allowable 
.-.ddftives: NA 
\;'A state 
Lie Nr: PlA 
c~ 
Loeatiori: TBO 
Propo$«1 
Date C~lete: 

Hanford 
coordinetes; N/S: 
State 
Coordinates: N; 
Start 
Card#: TBO 
Elevation 

TBO Ground surface: 

Hanford Site 
200\J Acee E/W: ?OOU Area 

TBO 

T.SP 

E: TBD 

T __ R __ s ____ _ 

DEPTH 
BELO\,/ 

T GROUND SURFACE ,. 

3 protective I I 
posts;-

r 
1.0~i.5-it stic~uµ 

Bentonitel 
crurtlle 
sudace seal 

1.75-in JD l
Carbon steal 
CPT rod 

I 
Perforated 
Sectfon 

\--/ 
\ I 

11 • i n nomi n.a L 
diatneter hole 
to 2·ft 

\ t-1 60• conical tip 
\ I 
V 

NOI.L\110.LSffil AN::! 818.l. 9.l.C 60S,Q, cc:n C6/0C/t0 
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Exhibit 3 
UELL CONSTRUCTION AND CCJMPlETION SUMMART 

Drfl ling Sample 01'ive barl'll U£LL TEHP1JIIARY 
Kethod: Cable tool Method: Hsrd tool NUMB£R: 299•U18·86 IJl:ll. NO: 
Or-illing Additives Han1ord 
Fluid Used: Not d01,1.JT1ented Used: Not dOCUllent!!d Coordin;ites: N/S N 39,106 E/\l U 76,Z:4, 
Dril ler•s UA State State 
lleme: Hatch Lie Nr: Not doeuneoted Coordinates: II 444 211 E '2 I g,!! I 483 
Dril Ling C~any Stollrt 
C~ny: Hatch Ori l ling Co location: Pasco, UA Card #:Not docunent~ T R s -- --o.1te D:ite Elevation 
Star-ted: 05Aug69 Complete: 21Aln69 Ground surface (ft): Not doc:unented 

Depth to water: Not !!1a?12l kabl e 

I !. ....... I Elevation of reference point: t 683.49 ft J I I ( top of c:asiT19) 
CEHERALJ2ED Ori l ler's . - . • I Height of reference point above [ - 3 ft ] I 
ST'RATI GRAP HY Log : ground surface 

y_ 
I 

~ - I Oe-pth of surface seal t 110 J 
0-5: C03rse SANO & SILT 
5- 15: SANO & SILt, IT'IOist iype of surface seel: 
15·25: $AND & GRAVEL to 2 in None docunented 
25·41: SlLT & SANO, coarse 
41·50: SAND & GRAVEL to 5 in 1.0 . of surface casing [ NO J 
50-60: Coarse SAND & 2 in GRAVEL Cif pres~t) 
60-105: SAND & stir 
105·110: SAND & SILT, GRAVEL 
110· 135; SAllD & SILT, GRAVEL to 3-4 in 
135- 140: SAND & SILJ, small GRAVEL - ·• 
140· 150: Soft, browr, CLAY , 

1s0- : Brown Cl.AT, BASALT chunks <·•-···-·· I I .D. of riser p;pe: ( 6·1n ] 
(Po,sible BAS.Alf BOOLOE~} Typo-. of ri !ler pipe: 

Carbon steel_ 

... -- -.. -· l Dla,i,eter of borehol4: l 7· ilJ QSi!!!! l 
DRILLER'S NOTES: 
- Odor at 44 ft r·------1 TYJ)e of filler: . Odor real strCl'lg ,.1 .. 1 day (4:S-54 ft) Not dot:unented 
- Odor fr0111 54 ·63 ft 
- Strong odor again at SO to 86 ft, <--~-----: Elevation/depth top of se8l 

slight odor at 100 ft Type of s1al: Not docunented . Odor strong 111-116 ft . Odor real strong ~ll day (116·130 ft) . Faint odor ~ll day (130-149 ft) . Unusual odor on eo""1tetlon (1~0 ft) 
I No perforations docunented: I 

1, . ·--' Oe~th bottom of c3sing 
<-------! Depth bottom of borehole: C 150 ft ] 

. 

Drawing By: RKlli#U18#86.AS8 Datl!: D5Dec90 

Rl!f•renc:e: 

N0ilVll0 
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Exhibit 3 
\JELL CONSTRUCTION Alro COMPLETION SUMMARY 

Drilling Sample \/ELL TEMPORARY 
Hethod: Cable tool Method: Orive barrel NUMBER: 299•W18•97 WELL NO: 
Drilling Additives Hanford 
Fluid Used: Not s!2s;i.mented Used: Mot doc~Sed C00rdinat": N/S 11 38 745 e,w u 76 790 
Driller"s \.JA State Stete 
Name: a i gh!!!J Lie Mr: No~ doc~ted Ccordinatts: N 443 850 E 2,218,436 
Drilling C~ny Start 
CompQny: H~tcb Drilling co Location: Pase~, VA card #:Not doc~nted T -- R -- s 
Date Date Elevation 
Star~ed: 22Febll C~lete: 24Feb72 GrCO"ld surface (ft): )lot doc1,1ne,,Sed 

Depth to water: Not aoplicable 

I I <---·····l Elevation of reference point: C 665 . 00 ft 
I (top of casing) 

GENERALI ZEO Dr! l lar• s .···I Height of rtftrtnc~ point above C. 3 ft 
STRATIGRAPHY Log : grovnd ,urface 

~ 
1 Depth of surfece seal - - Ci;;:, 

0·5: Not docunented 
5-9: Heel SAND Type of surface seal: 
9·25: Very coarse SANO, GRAVEL None dOCU!le[!~~ 
26•34: Very coarse SAND (~t) 
34•50: SANO-GRAVEL, sc,me COSBLES · t.D. of sur,~ce casing [ ND 
50·55: SAND & GRAVEL <If present l 
55·57: Med SANO 
57·60: Fine SANl> & SILT 
60-n: Med SAIJO (dr-y) 
n-85: Fine SAND, some SllT (dry) :, .. 

<••······l l.D. of riser pipe: [ 6·in 
Type of riser pipe: 

ORllLER 1 S NOTE: C1rbon :stel!!'l 
. • (24Fffl72) 

Very littl~ 1110istu~e in thi$ well <·•·····l Diametl!!'r of borehole: C 7• in "°'" 
No odors 

<••······I Type of filler: I Not docunenteg 

<•-------: Etev~tion/depth top of seal 
Type of se8l: ~ot docunented 

l No perforations docU!lenteQ: 

Y••' Depth bottOftl of cas!n,;1 
<---····! Depth bottom of bore~ole: c as ft 

,I 

. 

Drawing 8y; RKL£2#W18#97.AiB Date: 060ee90 

Reference: 

l 

J 

j 

l 

J 

J 
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509 375 7818 

11 : 38 "6'509 376 7818 ENV RESTORATION 141001 

Exhibit . 3 
I.IE;;LL C~STRUCT I ON AMO C~lETlCN SU,,URY 

Or-ill ing S.1mple Split and ~Ll TEMP()RARY 
Hethod: Cable tool Method: Drive barrel NU>IBER: 2'99-u,e•166 IIELL NO: 
Dr-il\ir,9 Additlvu llanford 
Fluid used: Non., Used: Hot do~~~ CoordiNtes: N/S N 39,108 c/\1 v 7~ ,6SO 
OrH ler• s I.IA State St:ite 
Name: Baker Lie Nr: Not docunentt!d Coordinates: II 444 213 e 2 2111,5:l:! 
Ori lt ing c~eny Start 
Con,:,any: llot doC\.lllente<l Loc:ation: )10 C~rd #:Not docunet\ted T __ R_S 
O:ite Cate Ele.,.tion 
Started: ~ar77 c~leu: 14A~r77 GrOYnd sur-face (ft): Not doeunentl!d 

oepth to watar: Not 8E!2 l I c:ib1_e 

I I <·•·-···-I Elevatf°" cf reference point: C 6:z:! 1 11 ft l 
I 

····I 
(top gf cuing) 

GEIIEU.LI ZE'O Gcologii:t's Height of reference point BCICNI! C ND J 
STRATIGRAPIIY Log : gr-ound surface 

V 

- ... !! ~!rl Depth of ,urface se11l C 20 ft l 
0•15: Backfill L CRAYel i3 
1S-20: Coars• SAIIO, sparae GRAVEL - ! la Type of surfece se.1l: ;3 ii W·2S: Med SAND, ,cine fine SANO ~I c-nt grout 
25-35: Very ~erse-coar,e SANO r·· f:~ 
3$-40.S: Very eoarse SANO, GRAVEL -I iii<•---! 1.0. of surface casing [ 10 in l 

& COBIJLU ~ u (If present) 10 in o-io ft 
40.5•44 .S: Hed to coor,e SANO, ;:i l:: 

s I PE8BlES, GUVEI. § i 44.5·50: Very fine SANO to SANO 
S0- 55: F i ne• a,ed SAIIO lll 

ii ; .. .. 
55·60: llot docunented ! i 
60·62: Slightly $1lty, ffne·med SAIIO i <-<···-·-I I.Cl. gf riser-· pipe: C 6 & 8 In ] 

62·65: Silty, fine- med SANO i II T~ of riser pipe: 
65·66: SILT, med & coar-98 SAMO Carbon Ste-el 
66•67: SILT layer :i 

67-73: F inrffled SANO, SIU i ~ <---···' Cl-ter of borehole, 20·113 ft C 9-in nan ] 

T5•79: SILT, fine-coarse s11110 i : I I 

79·!!3: Fina SANO .! !<-------: Type of f i \ ler: 
1!3-89: Fin,e Ir llll!d to coarse $.\ND ii ti Cement gr-eut 
89-94: Fine, med SANO ij 
94-98: SILT ..... <·----: 8 in casing 0·113 ft 
98-100: SILT & fine SAMO 
100•102: SllT layer 
102•103: SILT, fine S"4D <•----- -1 Diameter of borehole, 113-137 ft C 1· in n0111 l 
103-107: Fine, llll!d SAJIO 
107•110: Pet GRAVEL' SANO, COBBLES 

<•----··I 110-114.5: Med SANO, small to large Depth bott0111 cf 6 In ~sir19 C 130 ts J 
GllAVEL ., 

~~r 114.5~117:·coarse-riw:d SANO, GRAYel 
117•119.5: Med- -r-y fine silty SANO <·•-----: Oepth bottom of bar-fllole: C 137 ft ] 
119.5·1ZS! Fine-very fine silty SAlfD 
1zs-1n: s ru GEO'~OOIST'S ~'CTES: 
132-135: SILT, gome fine SAND Cor,ta~ination at'ICOlrlt,red: 
l3!i-137: CALfClll: 93 ft,: 40,QQQ dp/M, 8,000 c/~; 

94 ft= 20,000 d~n. J,ooo c/mr : 
94.S ft~ cSOO dp/n; 
99 ft= 5,000 dp/n; 
\00 ft = 20,000 dp/111 
102 ft = <SOO dp/rs 

CCL! odor encountered: 
11 .S ft a odor 
116 ft " odor 

Drewing ay: ~Kl/2V18•166 . ASB Date: 100ee90 ··---- . . -
Referfflc:e: . Post-It '" brand fax transmittal memo 7671 I II ot pages • 7' 

lb F'l"DIII 

Co. Co. 

Phone# 
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CORRESPONDENCE DISTRIBUTION COVERSHEET 

Author Addressee Correspondence No. 

C. S. Cline, Ecology S. Wisness, RL Incoming 9302922 

subject: REQUEST OF VARIANCE FROM WAC 173-160 IN CONSTRUCTION OF APPROXIMATELY 
80 CONE PENETROMETER BOREHOLES IN SUPPORT OF THE 200 WEST CARBON 
TETRACHLORIDE EXPEDITED RESPONSE ACTION (ERA) AND 200 UP-2 PROJECTS 

Approval Date 

54-6000-117 (9/88) {EF) WEF008 
Distribution Covershee t 

INTERNAL DISTRIBUTION 

Name 

Correspondence Control 
L. 0. Amos 
B. R. Cassem 
H. E. McGuire, Level 1 
D. J . Moak 
w. H. Price 
R. D. Wojtasek, Assignee 
EDMC 
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A3-0l X 
N3-06 X 
N3-05 X 
B3-63 X 
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N3-05 X 
H6-27 X 
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