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NWCTIOHAL DESI6N CRITERIA 

SROUWMIATER M I T O R I N 6  WELLS 
FOR FISCAL YEARS 1993 THROUGH 2000 

1.0 INTROWCTION 

This document addresses the Functional Design C r i t e r i a  (FDC) f o r  the 
construction o f  monitoring wel ls  (groundwater and vadose) under the Resource 
Conservation and Recovery Act o f  1976 (RCRA) and Operational Groundwater 
Monitoring program (ROM) from Fiscal  Years (FY) 1993 through 2000 (DOE 1989) 

The ROM provides ear ly  detect ion and near- f ie ld  assessment o f  Hanford 
S i te  operations on groundwater qual i ty .  U.S. DepartmeFt o f  Energy 
(DOE) Order 5480.4, Environmental Protect ion,  Safety ,  and Health Protect ion 
Standards (DOE 1984), Federal ( T i t l e  40, Code o f  Federal Regulation [CFR], 
P a r t  264, Subpart F and 40 CFR 265 Subpart F), and s ta te  environmental 
regulat ions (Washington Administrative Code [WAC] 173-160, WAC 173-303, 
WAC 173-304) requi re  monitoring wel ls  t o  be i n s t a l l e d  around RCRA treatment, 
storage, and disposal (TSD) un i t s  and s o l i d  waste l a n d f i l l  f a c i l i t i e s .  
The Washington State Department o f  Ecology (Ecology) requires tha t  permitted 
e f f l uen t  discharge f a c i l i t i e s  a t  the Hanford S i te  i n s t a l l  groundwater 
monitoring wel ls.  DOE Order 5400.1 ( I V )  (DOE 1988), Westinghouse Hanford 
Company (WHC) contro l led manuals WHC-CM-7-4 and WHC-CM-7-5, and as described 
i n  the Environmental Monitoring Plan f o r  the Hanford S i t e  (DOE, Richland 
Operations Of f i ce  [DOE-RL] 1994) also require near - f ie ld  operational ( s i t es  
not covered by s tate discharge permits, RCRA o r  Comprehensive Environmental 
Response, Compensation, and L i a b i l i t y  Act [CERCLA]) groundwater monitoring i n  
support o f  Waste Management Operations (WHO) operational monitoring. 

Borehole d r i l l i n g  and well  i n s t a l l a t i o n  provide access t o  the subsurface 
f o r  vadose and groundwater monitoring. These a c t i v i t i e s  also provide f o r  
hydrogeologic character izat ion o f  the subsurface, including i d e n t i f i c a t i o n  o f  
p re fe ren t ia l  vadose and groundwater f low paths, i d e n t i f i c a t i o n  o f  the 
uppermost aqui fer  propert ies ( including conf in ing boundaries), and 
rad io log ica l  and chemical (rad/chem) data acquis i t ion t o  determine whether a 
f a c i l i t y  o r  TSD u n i t  a f fec ts  the aqui fer  (contaminant assessment). 

1.1 SCOPE 

This rev is ion  t o  Project  93L-GFW-152 (Project W-152) w i l l  cover the 
requirements f o r  borehole d r i  11 ing/probing, hydrogeol ogic data gathering, and 
well  i n s t a l l a t i o n  a t  RCRA TSD uni ts,  operational s i tes,  and f o r  re la ted  
environmental t es t i ng  t h a t  supports the ROM program. This FDC covers those 
monitoring wel ls  t ha t  w i l l  be constructed i n  FY 1993 through 2000 (as modified 
i n  Project  W-152 Base1 ine  Change Request W-152-014.1). 

Less than 15 wel ls  are ant ic ipated t o  be d r i l l e d  i n  any remaining pro jec t  
year. 
operational f a c i l i t i e s  and s i tes.  Results and evaluations from ongoing TSD 

This estimate i s  based on the monitoring status o f  TSD un i t s  and 

1-1 





WHC-SD-EN-FDC-002, Rev 1 

1.2 JUSTIFICATION 

environmental regu la t ions  and laws, and monitor the groundwater t o  detect  and 
assess any po ten t i a l  contamination from i t s  operat ions and a c t i v i t i e s .  
The Tr i -Par ty  Agreement, which was signed by DOE, Ecology, and 
U.S. Environmental Protect ion Agency (EPA), i s  a gu id ing document f o r  t h i s  
e f f o r t .  Comnitments were made i n  the Tr i -Par ty  Agreement f o r  i n s t a l l i n g  
groundwater moni tor ing w e l l s  f o r  RCRA s i t e s  (Milestone M-24-00). 
meet Tr i -Par ty  Agreement milestones could r e s u l t  i n  f i n e s  and lega l  ac t ion  by 
the EPA and Ecology, which would have a negat ive impact on a l l  Hanford S i t e  
a c t i v i t i e s .  

DOE Order 5480.4 s tates t h a t  DOE f a c i l i t i e s  w i l l  comply w i t h  

F a i l u r e  t o  
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2.1 SITE LOCATION 

Moni tor ing we l l s  i n s t a l l e d  between FYs 1993 and 2000 w i l l  be loca ted  a t  
TSD un i ts ,  such as those i d e n t i f i e d  i n  t h e  cu r ren t  Appendix 8 (no t  attached) 
o f  t he  Tr i -Par ty  Agreement Ac t ion  Plan, and a t  e x i s t i n g  o r  new operat ional  
s i t e s  t h a t  requ i re  Ecology- o r  EPA-compliant monitoring, and are no t  c u r r e n t l y  
l i s t e d  i n  the  Tr i -Par ty  Agreement. S t r a t e g i c  placement o f  t h e  w e l l s  i s  needed 
t o  complete s i t e  hydrogeologic charac ter iza t ion ,  support vadose monitoring, 
and immediately de tec t  contaminant re leases and m ig ra t i on  from a TSD,unit, 
thus decreasing t h e  s e v e r i t y  and impact o f  t he  release. 

Moni tor ing we l l s  w i l l  be located i n  t h e  100, 200, 300, 600, and 
1100 Areas. Current RCRA s i t e s  t h a t  requ i re  moni tor ing networks, as 
i d e n t i f i e d  i n  Par t  A permi t  appl icat ions,  are the  fo l low ing :  . . . . . . . . . . . . . . . . . . . 

1 0 0 4  Ponds 
183-H So lar  Evaporation Basin 
200 Area Low-level Bu r ia l  Ground 
200 East Area L i q u i d  E f f l u e n t  Retention F a c i l i t y  
216-A-10 Cr ib  
216-A-29 D i t c h  
216-A-368 Cr ib  
216-A-37-1 C r i b  
216-8-3 Pond 
216-8-63 Trench 
216-U-12 C r i b  
216-S-10 Pond and D i t c h  
300 Area process trenches 
1301-N L i q u i d  Waste Disposal F a c i l i t y  
1324-N/NA basins 
1325-N L i q u i d  Waste Disposal F a c i l i t y  
2101-M Pond 
Nonradioactive dangerous waste l a n d f i l l  
Sing1 e-she1 1 tanks. 

Current s t a t e  and Operational S i tes  t h a t  requ i re  mon i to r ing  are the  fo l low ing :  . . . . . . . . . . 

S o l i d  waste l a n d f i l l  
100 K f u e l  storage basins 
200 Area E f f l u e n t  Treatment F a c i l i t y  
200 Area Treated E f f l u e n t  Disposal F a c i l i t y  
200 Area 222-S Laboratory 
216-S-26 C r i b  
400 Area ponds 
216-8-62 Cr ib  
Plutonium Uranium Ex t rac t i on  c r i b s  
U and T P lan t  c r i b s  and d i tches.  

Moni tor ing s i tes ,  along w i t h  the  s p e c i f i c  we l l  loca t ions ,  are d e n t i f i e d  
through ongoing inves t iga t ions ,  permi t t ing ,  and mon i to r ing  programs and w i l l  
be i d e n t i f i e d  dur ing  f u t u r e  negot ia t ions  with t h e  regu la to rs .  Thes s i t e s  
w i l l  be inc luded i n  the  Tr i -Par ty  Agreement as t h e  document i s  reviewed and ' 
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rev ised annually. Operational w e l l s  w i l l  be i d e n t i f i e d  and documented i n  
other programnatic documents (e.g., 100 K Basins Well I n s t a l l a t i o n  Plan, s ta te  
discharge permi t  appl icat ions,  e tc ) .  

selected monitor ing w e l l s  t o  support p l a u s i b l e  f i n a l  compliance moni tor ing 
systems, t o  i d e n t i f y  changes t o  RCRA networks t h a t  may r e q u i r e  mod i f i ca t ions  
from near - f ie ld  t o  semi-regional monitor ing,  and t o  support the coord inat ion 
and i n t e g r a t i o n  w i t h  other  Hanford S i t e  monitor ing pro jec ts .  This w i l l  
maximize the cost  e f fect iveness and long-term e f f i c i e n c y  o f  the  system. 

As much f o r e s i g h t  as poss ib le  should be used t o  l o c a t e  and const ruct  the 

2.2 DECMIIISSIONIWG 

and we l l  i n s t a l l a t i o n  and does not  apply t o  a c t i v e  maintenance, 
decomnissioning, o r  abandonment o f  we l ls .  Well design s h a l l  not  inc lude any 
features t h a t  would preclude abandonment i n  accordance w i t h  WAC 173-160. 
Pro jec t  W-152 w e l l s  under const ruct ion ( d r i l l i n g ,  character izat ion,  o r  
completion phase) t h a t  cannot be completed t o  meet Ecology requirements w i l l  
be abandoned i n  accordance t o  WAC 173-160 requirements. 

The scope o f  t h i s  FDC covers on ly  borehole d r i l l i n g ,  character izat ion,  

RCRA we l ls  need no t  be abandoned u n t i l  designated TSD u n i t s  are c e r t i f i e d  
closed and post-c losure a c t i v i t i e s  are completed i n  accordance w i t h  Federal 
and s ta te  requirements and/or the groundwater i s  cleaned up t o  background o r  
the appl icable and appropr iate standards. 
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4.0 WELL DESIGN CRITERIA 

All wells will be designed in accordance with WAC 173-160, "Minimum 
Standards for the Construction and Maintenance of Wells." 
boreholes and the emplacement of monitoring systems, "resource protection 
wells," is required for characterization, detection, and assessment of 
hazardous or radioactive substances that might have entered the groundwater at 
a particular facility. 
the aquifer, a contaminant release to the groundwater may migrate undetected, 
increasing the severity and impact of the release. 
characterization of each unit will dictate the exact screen and casing depth 
for each well. Specific 
site characterization and data acquisition requirements will be reported in 
groundwater monitoring plans. 

Each TSD unit or operational site will consist of several individual 
monitoring wells, each of which provides access to the uppermost aquifer 
system for characterization, data gathering, and collection of representative 
groundwater samples. TSD unit characterization requirements and existing data 
will dictate the number and depth o f  boreholes needed to adequately define the 
extent and characteristics of the aquifer system including the vadose zone. 
The requirements for monitoring wells and characterization boreholes will be 
coordinated and integrated to minimize the number and depth of boreholes at 
each unit. 

The drilling of 

If well screens are not placed appropriately within 

The hydrogeologic 

Refer to Appendix A for additional design guidance. 

Design and construction required by WHC also shall conform to the 
WHC series of controlled manuals (e.g., WHC-CM-6-1, Standard Engineering 
Practices, WHC-CM-7-5, Environmental Compliance Manual, WHC-CM-7-7, 
Environmental Investigation and Site Characterizations Manual, WHC-CM-4-33, 
Security Manual, and WHC-S-014, Generic Well Specification) or equivalent 
procedures or orders. 
with the latest revisions of the regulations, codes, and standards. 
Subsequent changes to regulations, codes, and standards that affect the design 
shall be evaluated and controlled in accordance with WHC-CM-6-1, EP-2.2, 
"Engineering Document Change Control." 

Design and construction efforts shall be in accordance 

4.1 ARCHITECTURAL 

Wells and characterization boreholes shall be drilled, constructed, 
developed, and tested in a manner that will permit representative sampling and 
assessment of the subsurface hydrogeologic conditions and environment. 
The monitoring well design shall incorporate features to protect and preserve 
the well from normal environmental conditions, operational activities, and 
subsurface conditions that might cause damage to the monitoring well 
(WAC 173-160). Well-drill ing equipment, and permanent and temporary 
construction materials, must not introduce contaminants to the soil 
column/aquifer or permit cross contamination between boreholes or aquifers 
(WAC 173-160 and 40 CFR 265). 

All monitoring wells must be cased and screened with nonreactive 
materials in a manner that maintains the integrity of the monitoring well. 
The screen must be packed with filter pack material or sand, where necessary, 

4- 1 
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4) E f fec t i ve  aqui fer  comunicat ion - the v e r i f i c a t i o n  w i l l  be confirmed 
by review o f  development data, aqui fer  t es t i ng  and/or f low meter 
resul ts .  

4.2 MAINTENANCE 

access, and use. 
apply t o  fu tu re  maintenance o r  remediation requirements. 

The monitoring well  w i l l  be designed t o  al low f o r  ease o f  maintenance, 
This FDC covers only the i n s t a l l a t i o n  o f  wel ls  and does not 
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Records." Well data reports (data packages and character izat ion repor ts)  are 
prepared and pub1 ished, as required, by regulat ions i n  accordance w i th  
WHC-CM-7-8. 

The i n s t a l l a t i o n  o f  wel ls under Project  W-152 w i l l  a l low f o r  the 
f l e x i b i l i t y  t o  develop engineering and design concepts, and perform down-hole 
character izat ion t o  s a t i s f y  special p ro jec t  requirements a t  minimum cost and 
schedule. These special requirements may include hybr id  wel l  design i n  
support o f  geophysical logging, subsurface wellhead design i n  high t r a f f i c  
areas and parking l o t s ,  design o f  small diameter piezometers f o r  water leve l  
measurements, and access f o r  flowmeter measurements and ve r t i ca l  rad/chem 
pro f  il ing . 
5.4 QUALITY ASSURANCE 

The basis f o r  establ ishing QA program requirements i s  the safety 
c lass i f i ca t ion ,  as defined i n  WHC-CM-1-3, Management Requirements and 
Procedures, MRP 5.46, "Safety C lass i f i ca t ion  o f  Systems, Components and 
Structures." The overa l l  safety c lass f o r  RCRA groundwater monitoring wel ls  
has been established as Safety Class 3, as documented i n  WHC-SO-EN-PLN-001, 
Safety Class Designation o f  Groundwater Monitoring Wells (WHC 1992). 

5.4.1 Q u a l i t y  Assurance Onsite 

Q u a l i t y  assurance a c t i v i t i e s  f o r  a l l  contractors involved i n  design, 
construction, and tes t i ng  o f  the pro jec t  sha l l  be formulated and executed i n  
accordance wi th  the pro ject -speci f ic  qua l i t y  assurance plan (WHC-CM-4-2, 
QI 2.1) and must meet the qua l i t y  assurance requirements o f  the Tr i -Party 
Agreement, as applicable. 
assurance plan shal l  be consistent w i th  DOE Order 5700.6C, Quality Assurance. 

Program requirements established i n  the qua l i t y  

5.4.2 In te r face  Coordination 

The successful completion o f  Project  W-152 w i l l  be achieved through 
meetings and planned discussions t o  resolve c o n f l i c t s  o r  problems. 
and approval o f  ensuing documents w i l l  be defined i n  accordance w i th  
WHC-CM-6-1, EP 1.6, "Engineering Data Transmittal ," EP 1.7, "Engineering 
Document Approval and Release Requirements," and EP 2.2, "Engineering Document 
Change Control." In ter face respons ib i l i t i es  f o r  the various f a c i l i t i e s  
involved w i l l  be defined i n  the pro ject -speci f ic  qua l i t y  assurance program 
plan and in ter face requirements f o r  the  pro jec t  w i l l  be defined i n  accordance 
w i th  WHC-CM-6-1, EP 1.5, In te r face  Control. 

WHC review 
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