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STANDARDS FOR ALL DRY WELL STRUCTURES

The standards for all dry well structures are summarized
below.

1. The location of all dry wells in the 200 Areas control
zone shall be established within measurement capability
with reference to the Hanford coordinate system. The
accuracy to which the coordinates are established shall
be the same for all dry wells.

2. A facilities change notice shall be processed to show
the exact location of each new dry well on as built
drawings.

3. All dry wells shall be permanently marked giving the
well number according to the Hanford numbering system.

4. The elevation of all dry wells shall be established
with reference to the nearest first-order bench mark.
A mark designating the elevation point on the top of
the casing shall be affixed for reference.

5. The diameter of the casing used in dry wells shall be
no less than four inches (inner diameter), and shall
permit a 20-foot section of 3.5-inch (inner diameter)
casing to easily pass to the bottom of the well.

6. The ground surface around the dry wells shall be suffi-
ciently stabilized (grouted) to prevent the ground from
caving in and surface waters from infiltrating into the
ground next to the casing.

7. Each well shall be covered to prevent any foreign
material from entering the well.

8. Wells shall be grouted following construction to assure
that no annular space exists between the casing and the
adj acent sediments.

9. Monitoring wells in tank farms should not exceed a
depth of 125 feet.
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10. As a minimum, new well design shall conform to State of
Washington standards.(l) (Copies of these standards
are available from the Office of Drilling and Sampling.)

11. Notice is to be given to the Office of Drilling and
Sampling prior to any new well construction or repair
of existing 'wells.

12. The bottom of all wells with an interval not cased
shall be sealed against the surrounding sediments by
inserting a cement plug through the uncased interval.

13. No monitoring wells in tank farms shall be perforated
(unless there is a need for perforating to grout the
well).

14. All wells shall have sediment samples collected at a
minimum frequency of every five feet during drilling.
The samples shall be stored in the Hanford well library.

15. Water or mud shall not be used when drilling in tank
farms.

16. Standard operating Procedures (on file with the Office
of Drilling and Sampling) pertaining to well drilling
and sampling shall be reviewed prior to initiation of
each drilling contract.

PROCEDURE FOR THE DRILLING OF NEW DRY WELLS

When new dry wells are planned, the following is required.

1. Determine the coordinates at which the well is to be
drilled.

2. Prepare drilling and sampling specifications.

3. Notify the Office of Drilling and Sampling.

4. Prepare an excavation permit and obtain a well number

from ARHCO Plant Engineering.

(')State of Washington Department of Ecology, "Minimum Stan-
dards For Construction And M.aintenance Of Water Wells,"
Chapter 173-160 WAC., Adopted April 30, 1973, Effective
May 30, 1973 and Water Well Construction Act (1971),
Chapter 18.104 RCW.
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5. Prepare a facility change notice.

6. Write and let contract.

7. Survey and stake well location.

SELECTION OF DRILLING METHOD

The method selected for drilling a well will be determined
by:

* the purpose of the well;

0, contamination level expected, if any, when drilling
in a zone of possible contamination; and

* time restraints upon finishing well.

Atlantic Richfield Hanford Company, Research Department,
will offer assistance in the selection of the most advantageous
drilling technique.

Well drilling specifications should be designed so that a
reasonably representative geologic sample can be obtained at
specified intervals. For example, an air rotary drill rig
can collect more representative samples than a cable tool
drill rig using a bit and bailer. A cable tool drill rig,
using a core barrel, can collect more representative samples
than an air rotary drill rig.

MINIMUM STANDARDS

Wells shall be drilled 20 feet with casing one size larger
than that to be used for the remainder of the well. Insert

- the size casing needed into the 20-foot deep hole and continue
drilling and driving the casing downward until the well is
five feet below the desired depth. Pour cement into the
well until the desired depth is reached. Add cement to the
annular space between the well casings while concurrently
removing the outer well casing(2) (see Figure 1).

(2)D. L. Isakson and R. C. Tabasinske, Atlantic Richfield
Hanford Company Specification HWS-8803, Revision 2, "Speci-
fications and Conditions for Drilling Radiological Test
Wells," Atlantic Richfield Hanford Company, Richland,
Washington, October 14, 1975.
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FIGURE 1

SECTION VIEW OF NEW WELL
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WELLS TO BE REMOVED AFTER USE

Wells may be drilled without a cement collar if the well
casing is to be immediately removed after completion.

Where well casinigs are removed, the holes shall be filled
with cement as the casing is concurrently pulled.

MINIM GUIDELINES FOR SAMVPLING CONTAMINATED SEDIMENTS

In some wells, contaminated sediments may be encountered.
Sample's of the contaminated sediments should be collected
for analysis. These analyses aid in fingerprinting the
source of contamination, the distance the contamination has
moved from its source, and aid in inventorying the amount of
radionuclides released into the subsurface environment. All
sampling of contaminated sediments shall be in accordance
with ARH-220(3) and the Research Department Standard Operating
Procedures.

FREQUENCY

A sediment sample should be collected as soon as contamination
is encountered. Additional samples should be collected at a
minimum of five-foot intervals below the ground surface or
whenever a change in lithology is observed, whichever comes
first.

COLLECTION

The method used to collect the radioactive samples can
affect the final analytical results.

The following guidelines shall be used for sampling of con-
taminated sediments.

1. The casing shall be driven and the well cleaned out in
the standard manner (see HWS-8803, Revision 2).(4)

(3)Riaion Protection Standards and Controls," ARH-220,
Atlantic Richfield Hanford Company, Richland, Washington,
July 1976.

(4) Ibid., p. 4.
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2. The sample shall be taken from the inside portion out
of the bottom of the core barrel.

3. Samples with greater than 10,000 counts per minute beta
(in the core barrel) shall be placed in a 25-cubic-
centimeter plastic vial and the vial filled flush with
the top.

4. Samples with less than 10,000 cpm beta (in the core
barrel) shall be placed in a 500-cubic-centimeter
polyethylene bottle and the bottle filled to the neck.

5. Samples reading greater than 500 disintegrations per
minute alpha shall be placed in a 500-cubic-centimeter
polyethylene bottle and the bottle shall be filled to
the top.

All samples shall be collected in duplicate and immediately
marked as to the well number, location of sampling point,
and radiation reading. Appropriate radiation stickers shall
be affixed to the sample containers.

SHIPMENT OF SAMPLES

Shipment of all radioactive samples shall be in compliance
with ERDA Manual Chapter 0529(5) and the Research Department
Standard Operating Procedures.(6)

An Onsite Radioactive Shipment Record (Form 54-6000-079)
shall be prepared as well as the analysis sheet requesting
type of analysis (Form A-6700-100). The dispatcher shall
then be notified for'pick up of the samples. Samples shall
be delivered by the dispatcher to the 222-S Building. The
dispatcher shall contact the Chemical Technology Laboratories
Subsection when the samples arrive.

Upon completion of the analyses, copies of the data shall be
sent to the Manager, Tank Farm Surveillance, and .the tank
farm and actinide trench geologists.

(5E F. Curren, "Atlantic Richfield Hanford Company Radio-
active Material Shipping Manual," ARH-MA-101 REV, Atlantic
Richfield Hanford Company, Richland, Washington, February
1976.

(6) Compiled by G. W. Cramer, "Research Department Standard
Operating Procedures, Atlantic Richfield Hanford Company,
Richland, Washington, September 1976.
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GUIDELINES FOR SAMPLING UNCONTAMINATED SEDIMENTS

The collection of sediment samples from wells provides a
permanent recor4 of the sediment types under the Hanford
Reservation. These sediment samples are analyzed for size,
mineralogy, sorption properties and hydrologic properties to
aid in predicting rates and direction of radionuclide migration.
Sediments from all wells drilled on the Hanford Reservation
will be catalogued at the Hanford Well Library located in
Igloos T-105 and T-106, west of the 200 West Area.

FREQUENCY

Samples should be collected at each five-foot interval from
the ground surface and at each change in lithology, whichever
comes first.

COLLECTION

The following guides shall be used.

1. Samples shall be collected using a standard drive bar-
rel or split tube sampler.

2. The casing shall be driven to the bottom of the hole
and the hole cleaned out to the level of the casing
shoe.

3. The drive barrel shall be driven so as to penetrate at
least one foot below the casing shoe into undisturbed
sediments.

4. One-quart samples typical of the material being
penetrated shall be taken and placed in two or more
clean one-pint jars.

5. The jars shall be plainly labeled (using Form BD-6000-
106) showing the well number, the depth which the
sample was taken, the drilling method, and any other
pertinent information.

SHIPMENT OF SAMPLES

After the well is complete, the samples shall be surveyed by
Radiation Monitoring and delivered by the driller to the
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-S Building loading dock or to the nearest geologic
pling storage building located outside the 200 East andWest Area Tank Farms.

echnical geologist shall pick up samples from the loadingk and the geologic storage buildings and enter them into
Hanford Well Library.

DAILY HOLE DRILLING LOG

INFORMATION

drilling contractor shall maintain a continuous, chrono-cal drilling log for each well on drilling log forms (A--021). The minimum information to be recorded shall be
ollows.

The depth of the hole from the ground surface; thickness
of each significant sedimentary rock type; (rock typeshall be defined as percent silt, percent coarse,medium, and fine sand, percent pebbles, percent cobbles,etc.); general character (color, sorting, etc.); anddrilling characteristics (hard t'---drill1, flows into
well, etc.) of each lithology er

The depth and thickness of each

The direction of air circulatic
of the hole.

The time and duration of all s
iods, with the reasons therefc 

.

A record o f all difficulties encw,
operations.

Depth at which each sample is taken.

The radiation monitoring readings on each sample.

Method of drilling used, core-barrel (C), hard tool
(H), or rotary (R) .

Size of casing in hole and amount in hole below ground
surface at end of each shift.
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METHOD OF KEEPING THE LOG

The log shall be kept complete, legible and accurate with
entries made in sequence so that each can be correlated with
the depth of the hole at the time. It shall be complete at
the end of each rdrilling day and shall be available to ARHCO
upon call at any time during the work. If a standby or
shutdown period results from any order by ARHCO, such an
order shall be noted on the driller's original record and
shall be initialed by ARIICO. A complete, legible copy of
the log signed by the driller, shall be furnished daily to
the Research Dep-artment.

PROPOSED ACTIONS

MONITORING WELLS WHICH ARE PERFORATED

Certain existing dry wells in tank farms are in poor condi-
tion and require repairs (Table I). Specific repairs needed
to bring these wells in line with the standards discussed on
pages 2 and 3 are as follows.

The dry wells should be fully perforated (see Figure 2) two
cuts per round and one round per foot from the bottom of the
casing up to a point 70 feet below the ground surface and
perforated from 20 f eet to the top of the casing. Four and
one-half inch casing, with a bottom plug, should be run into
the existing casing. The four and one-half inch casing
should then be welded to the existing casing and the annular
space filled with grout.

A-FARM MONITORING WELLS

Due to the startup of the 242-A Evaporator Crystallizer, and
the increased usage of the 241-A Tank Farm system, there is
a need to deepen the existing 75-foot dry wells in 241-A
Tank Farm to a depth of 125 feet and to upgrade these dry
wells to the standards and criteria set up in this document.

OTHER WELLS TO BE DEEPENED

Some tank f arm monitoring wells have radioactivity at their
bottoms (see Table II). These wells will be deepened in



11 ARH-LD-155

0: 0

0 4 P

U-4 U

0

41 41 t nt LnLn t 0 0)C
w- -4r4 ArA) -4 - 4  

r-4r-

z 0 P4 0M"'Z000ow 0C0
4:'-4 F -,t-: * -Ln--

(n:P

C4:)0
o " 0)
o4C4 J

E-4-

z
En4-:0:4

1.4 -44W 0c CNOMOC00 0 00C)000 C)000000 C

4) OOr
4  

O r4 4 C>00r
4 0 4  

O4O4a4u4

00000000 r-OaoOo 000)C'NoOD0
0C04 aoooo000N 0 0)C DaC00000:

0Z 00 0 0 COaO r -4 -4 r-4 r4 dv-4-4 . . .CC 4CJN'
N NeeJ4- C4C4 "0 04040 % C14 4 0

r4,0

HrI4



12 ARH-LD-155

0 0
w 0

H4 PIN

p.4 En
0

0
rM4C r--~) 4 0 0

0 0 -4r- 4 .r4 rI 4r-4 r-4ar

- 0 , 0 0 0 00-tMMr4aC

t4-4r -tI -,tt r -t r --tI

0

co

-r4 4-)00~U-400004'v040

-d 41 4) a00t - r-4 C) 00 0 0 f a r 4 - -4 0r 00C

QW 44 4 r r v 4  4  rr 4
t "4 r 4 4-, 4 4",4 4r-4 "4 4 r4 -",-4 -4

$4MC4 a M D -4 C '4*Lnt Ln %0Ln r f- ,"f~- CO a%0 M L
0 $4 a0r - 4a0 000 0000000 aa r400Oa0 0 r 4 a0

OZ 000 00aaCC)0000)C)00 r4 r-4 r4r-4 0C)0 0C0
CY n0Y nc ccn ' n I--t t t t L t t-Tj L l ~f t LILf

04 C- Cl tr--,r- 4C % r-0 Na40 eqc cccI 00 40t-h-4 i
JC1r-4J~~ J~CI~ 4 ~ -,

Z r 1r1 1r'rIrI ACCAA I)A C)a ,C-41

C* 4 1 0 1 N "C- C 4Cq C C4C 0 4 - r4r r4f-4r
czc W 3 3 3 1 3 tu: ::3 ::: : :: :::3:



13 ARHl-LD-155

0 0

4- :

0

*v4I 0000oc 000 000 w0 %.0v-
.0.0 00000010000 000 -t-4 I

0 N -GJ4 r-~4 ,-4  4  H-4 r4 ,4 r4r

0 00, 00000000 000 CO %0r-4

0 0

0

00

-C4 ~ 0 IcoI

&,4

r-4 4IO 000000000 000 r-4 0 00 000c

M M %. tn C r- C7%0 0'f' %0 -4 0 000ut
W $4 00000000-l r-I a0 0"4 r- - 00 0

I.,co0M r-4 0 00 't 4%O 00000000
C)r4a r4 00000 0000000

e-0 v-4ill I- i-i i4 l-i-ir4r4i-,' qC C C

r-c a ,4 c4 ,44 a%-lv-MIT nml
r-4 0 o% 0rr -f-r-r_ 0 of- w nL )I nL

Cd 4d E-



14 ARH-LD-155

WELL COLLAR

STRAP

GROUND SURFACE WELDED STRAP

WELL COLLAR J
00

4" CAZOESERORTE

EXISTING CASING

GROUT

o ZONE PERFORATED

SECTION VIEWCENTPU

FIRE 2

PLAN AND SECTION VIEW OF
PERFORATED DRY WELL



15 ARH-LD-155

AJjO

0

z~ H4

0r4

N 4J~ r-o e4,tnr- ~r'-r-- r, tnLr fl-000%CYN '
odN 00 OH 0-C000000 00 OOOOO-4

.4I St til, 1 It 1111 1 11 11 1
Io 1Z 0v HH f-4C'w- r4 "N 00 HHH-4H- r4 v -4

O0 f- r-4 C'1CN "" NCJ mmC' -4 .t It-4t't

0 5.4

z t4 -4N CC% 0±r-4 f "r4C r%-"4 rt-OrOO4O-4H4

"4 ~ i tn liii in Ii til Itc ne nc - r nc nc n

H4 Cq C4 M C C MM M~ M N "C Cq NCq C N

X~4 X
14 po 0

rH



16 ARH-LD-155

r-4 ) CD,* LM
a 0-t C14

0

0

0-4 4 C)00 0

C)4 0 w4

E-44

%0 C -
z .c C7 " -4

V- -4 r4

E-4



17 ARH-LD-155

order to better define the extent of activity in the sub-
surface.

MNITORING WELL CAPS

Most existing dry well caps are substandard inasmuch as
they leave the potential for foreign material to enter the
well. A capping device, such as the one shown in Figure 3,
will be built and installed on all tank farm dry wells.

STORAGE OF CONTAMINATED SEDINENT SAMPLES

No facility exists as a permanent repository for storage of
contaminated sediment samples. A facility will be designed
and built for both alpha contamination and beta gamma con-
tamination.
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5" SCREEN PACKER W/NEOPRENE SEAL 1/4" X 7 3/4" PLATE

WELDED TO TOP OF PACKER 5/0 TRADE SIZE 9" CHAIN

FIGURE 3

WELL CAP SEAL
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ATTACHMENT SHEET
DOCUMENTS REQUESTED BY ECOLOGY INSPECTION OF C-FARM.

AUGUST 26 & 27, 1992

1. WHC Internal Memo to CM Walker from FS Strong. Subject: DRYWELL
30-03-09 DATA REVIEW, 9/18/87.

2. WHC Internal Memo to RK Welty from DR Groth. Subject: ENVIRONMENTAL
PROTECTION DEVIATION REPORT 87-10, RADIATION LEVEL INCREASE IN DRYWELL
30-03-09, 2/22/88.

3. ARH-LD-155 Informal Report for STANDARDS, METHODS, AND PROCEDURES FOR

DRILLING AND SAMPLING DRY WELLS.

4. ECN'S: 171767, 121401, 15478 =M 9

5. ED'S: 36922, 40212, 44760, 37763, 08457.

6. DRAWINGS: H2-73338, H2-36835, Q W72-1834, H2-37912, H2-73343,H2-38672,
H2-73876, H2-38599, H2-73973, H2-93620, H2-73349, H2-73350,
H2-99375 1-2, H2-37001, W-71387, H2-82564, 4/,- 72I1q y

7. DRAWINGS: H2-92486, H2-72449


