
December 8, 2005 

Mr. Sherman Quinlan  
Contra Costa County Health Services Department 
Environmental Health Division 
2120 Diamond Boulevard, Suite 200 
Concord, CA  94520 
 
Ms. Lynn Nakashima 
California Department of Toxic Substances Control 
700 Heinz Street, Suite 100 
Berkeley, California  94710-2721 

Subject: Revised Technical Specifications for Well Destructions 
University of California Berkeley – Richmond Field Station 
1301 S. 46th Street, Richmond, California 

Dear Mr. Quinlan: 

INTRODUCTION AND BACKGROUND 

On behalf of the property owner, University of California – Berkeley (UC Berkeley), Stellar 
Environmental Solutions, Inc. (SES) is submitting these revised technical specifications for the 
permanent destruction (decommissioning) of 28 wells (including 3 shallow piezometers) at the 
referenced site.  We understand that Contra Costa County Health Services Department – Well 
Section (CCCHSD) has requested that UC Berkeley permanently decommission the wells, as 
they serve no current or anticipated research function.  The CCCHSD further requested that these 
technical specifications be provided to the California Department of Toxic Substances Control 
(DTSC) for their concurrence that the wells can be decommissioned, in light of ongoing 
contaminant investigations and corrective action in the vicinity of the wellfield.  This submittal is 
revised from previous (July  29, 2005) draft Technical Specifications for Well Destructions to 
DTSC, and the DTSC request for changes have been  incorporated into this submittal.   

This application discusses the history and construction specifications of the wells, recent 
groundwater monitoring analytical results, current conditions of wells, and proposed destruction 
method.   

F:\PROJECTS\UCB PROJECTS\2005-21-UCB RFS Well Closures\Petition rpt, Regulatory and Permits\Well Closure Permit Specs - Draft #6-Dec2005.doc 



Mr. Sherman Quinlan and Ms. Lynn Nakashima 
December 8, 2005 
Page 2 of 19 
 
 
The main wellfield was installed in the early 1950s by UC Berkeley as part of a State of 
California-funded research project on deep well injection and contaminant transport   (Final 
Report on Laboratory and Field Investigations of the Travel of Pollution From Direct Recharge 
into Underground Formations, University of California, Berkeley, December 31, 1954).    
Information on well installation, usage, and construction was obtained from the study report. The 
1954 report is included as Attachment A.   

The three shallow piezometers were installed in September 2002 as temporary groundwater 
monitoring points to determine groundwater flow direction, as part of ongoing site contaminant 
investigations.  These piezometers are not related to the 1950s research wellfield, and UC 
Berkeley has determined that these piezometers are no longer needed. 

The Richmond Field Station site is located immediately southwest of Interstate 580 (I-580) in 
western Richmond, California.  Figure 1 is a site location map.  The 1950s wellfield is located in 
the southern portion of the site (near San Francisco Bay), with most of the wells in the grassy 
undeveloped field immediately to the north of Crow Drive.  Figure 2 is a site plan showing the 
area of the 1950s wellfield, and the location of the piezometers.  Figure 3 is a detail map showing 
the 1950s wellfield.  The 1950s wellfield dimensions are approximately 600 feet long (north to 
south) by 150 feet wide (east to west, at its widest point).  The piezometers are located further to 
the south and southeast of the 1950s well field. 

The 1950s wells are located approximately 500 feet west (hydraulically crossgradient) of the 
Zeneca AG Products (a.k.a. Campus Bay Development) site, which is undergoing contaminant 
corrective actions.  The piezometers are located approximately 100 feet west of that site.  There 
are no known groundwater monitoring wells associated with that site that penetrate the water-
bearing zone in which the subject property wells are screened, and recent groundwater sampling 
has indicated no groundwater contamination in the wells to be closed (discussed in detail below). 

1950s WELL INSTALLATION AND USAGE 

The main wellfield was installed in the early 1950s as part of a research project funded by the 
State of California Regional Water Quality Control Board (Water Board); the project evaluated 
the feasibility of subsurface injection (recharge) of sewage waste effluent.  As explained in detail 
below, two types of wells were installed:  recharge (injection) wells (2), and observation wells 
(23).  The wells were installed in three phases: 

Stellar Environmental Solutions, Inc. 
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Figure 2SITE PLAN SHOWING WELL FIELD LOCATION AND PIEZOMETERS
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Figure 3WELLFIELD LAYOUT
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� Summer 1951:  The “Original” recharge well and 14 observation wells were installed 
along an east-west axis and a north-south axis.  Observation wells were named by their 
distance (in feet) and compass heading from the “Original” recharge well (i.e. 225-
Southeast) 

� February 1953:  The wellfield was expanded (4 additional observation wells). 

� July 1953:  The “Original” recharge well failed and the wellhead was sealed.  A 
replacement “Final” recharge well and 5 additional observation wells were installed. 

Following completion of the 1953 study, some or all of the wells were used in subsequent 
(1960s) studies involving groundwater transport.  These studies used conservative radiological 
isotope tracers: tritium (H3), two isotopes of strontium (SR89 & Sr90), cesium (Cs137) and yttrium 
(Y90).  Most recently, the “Final Recharge Well” was utilized for localized onsite irrigation.  The 
majority of associated surface equipment (pumps and piping) has been removed, and only the 
wellheads remain aboveground.  There is some remaining below-ground piping related to the 
wellfield.   

Our recent inspections identified an additional three wells that were not documented in the 1954 
study report (named the “U” wells for this project), and three of the 1954-documented wells were 
not found (discussed in detail below).  The “U” wells are of similar construction and depth to the 
1950s wells, and we presume they were installed within that time period. There was no 
documentation available regarding those additional wells. The three 1953-1954 wells not found 
may have been closed, paved over or built over.  

SITE LITHOLOGY AND HYDROGEOLOGY 

Subsurface lithology was evaluated by geologic logging of the 1950s well boreholes during 
installation.  Attachment A contains lithologic logs from the well boreholes.  In brief, site soils 
are predominantly clay, occasionally gravelly.  Several water-bearing zones were encountered at 
depths between 30 and 74 feet.  The “target” water-bearing zone in which the wells were 
completed was encountered between approximately 90 and 100 feet deep, and consisted of sand 
and gravel.  All the wells had at least two relatively thick clay zones between more-permeable 
(possibly water-bearing) zones, at depths between approximately 25 feet and 35 feet, and 
between approximately 45 feet and 65 feet.  These are the zones over which higher-density 
perforating will be conducted, in accordance with DTSC’s request.  Table 1 summarizes the 
aquifer depth and clayintervals encountered in each well.  Attachment A contains the geologic 
logs for the wells. 

Stellar Environmental Solutions, Inc. 
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Table 1 
Groundwater Well and Piezometer Construction Data 

UC Berkeley - Richmond Field Station, Richmond, California 

 

Well / Piezometer Well Depth (a) Screened Interval 
Aquifer Interval Clay Intervals Proposed High-Density 

Perforating Intervals (g) 

Recharge Wells (12-inch steel casing) 

“Original” Recharge Well 112 / 94 102 – 112 (10’) 94 – 100 (6’) 44’-73’ & 75’-94’ not applicable, no 
perforating 

“Final” Recharge Well (b) 102 / 100 90 – 100 (10’) 92 – 100 (8’) 18’-96’ 28’ – 33’ & 55’ - 60’ 

Observation Wells (6-inch steel casing) 

10-East 105 / 98 94 – 101 (7’) 95 – 100 (5’) 0’ – 72’  & 74’ - 95 28’ – 33’ & 55’ - 60’ 

25-East 103 / 100 92 – 99 (7’) 93 – 100 (7’) 0’-37’  & 43’ – 93’ 28’ – 33’ & 55’ - 60’ 

50-East 102 / 110 92 – 99 (7’) 94 – 97 (3’) 25’-35’ & 40’-94’ 28’ – 33’ & 55’ - 60’ 

100-East 102 / 100 94 – 101 (7’) 92 – 95 (3’) 25’-35’ & 40’-92’ 28’ – 33’ & 55’ - 60’ 

New 13-East 103 / 100 94 – 102’ (8’) (c) 93 – 101 (8’) 0’-7’ & 15’-93’ 28’ – 33’ & 55’ - 60’ 

New 50-East 101 / 97 89 – 97 (8’) (c) 92 – 97 (5’) 17’-34’ & 41’-92’ 28’ – 33’ & 55’ - 60’ 

10-North 102 / 100 91 – 98 (7’) 91 – 97 (6’) 19’-38’; 42’-72’; 73’-91’  28’ – 33’ & 55’ - 60’ 

25-North 105 / 106 94 – 101 (7’) 94 – 99 (6’) 3’-36’; 42’-94’ 28’ – 33’ & 55’ - 60’ 

50-North 103 / 100 92 – 99 (7’) 92 – 96 (4’) 0’-11’; 18’-35’; 39’-72’’; 
73’-92’ 

28’ – 33’ & 55’ - 60’ 

100-North 103 / well not located 92 – 99 (7’) 93 – 96 (3’) 0’-12’ & 27’-93’ not applicable, not located 

10-West 105 / 97 95 – 102 (7’) 97 – 99 (2’) 0’-37’ & 44’-97’ 28’ – 33’ & 55’ - 60’ 

25-West 105 / 65 94 – 101 (7’) 96 – 99 (3’) 2’-17’; 19’-35’; 43’-96’.   28’ – 33’ & 55’ - 60’ 

50-West 102 / 64 91 – 98 (7’) 92 – 94 (2’) 0’-6’ & 20’-92’  28’ – 33’ & 55’ - 60’ 

New 13-West 101 / 94 91 – 99 (8’) (c) 91 – 98 (7’) 0’-91’ 28’ – 33’ & 55’ - 60’ 

New 50-West 104 / 96 94 – 103 (7’) 95 – 100 (5’) 0’-9’; 19’-34’; 48’-95’ 28’ – 33’ & 55’ - 60’ 

10-South 105 / well not located 95 – 102 (7’) 98 – 101 (3’) 0’-10’; 20’-39’; 44’-63’; 
78’-98’ 

not applicable, not located 

25-South 105 / 100 94 – 101 (7’) 96 – 100 (4’) 0’-15’; 21’-72’; 73’-96’ 28’ – 33’ & 55’ - 60’ 
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Well / Piezometer Well Depth (a) Screened Interval 
Aquifer Interval Clay Intervals Proposed High-Density 

Perforating Intervals (g) 

Observation Wells (6-inch steel casing) – continued  

50-South 105 / 97 94 – 101 (7’) 96 – 100 (4’) 0’-11’ & 17’-100’ 28’ – 33’ & 55’ - 60’ 

100-South 110 / 98 100 – 107 (7’) 100 – 106 (6’) 0’-7’& 17’-95’ 28’ – 33’ & 55’ - 60’ 

New 100-South 101 / (d) 92 – 99 (7’) 94 – 100 (6’) 20’-32’& 38’-94’.   25’ – 30’ & 55’ - 60’ 

225-South 100 / 100 92 – 99 (7’) 93 – 100 (7’) 0’-8’; 14’-25’; 30’-41’; 
42’-93’ 

20’ – 25’ & 55’ - 60’ 

500-South 104 / well not located 96 – 103 (7’) 94 – 102’ (8’) 0’-8’; 11’-27’; 42’-94’ not applicable, not located 

224-Southeast 100 / 98 92 – 99 (7’) 84 – 100 (12’) 0’-8’; 14’-25’; 30’-41’; 
42’-84’ 

20’ – 25’ & 55’ - 60’ 

Additional Site Wells Not Documented in 1954 Report 

U-1 not documented / 102 not documented not documented 0’-7’ & 15’-93’ (e) 28’ – 33’ & 55’ - 60’ 

U-2 not documented / 101 not documented not documented 0’-7’ & 15’-93’ (e) 28’ – 33’ & 55’ - 60’ 

U-3 not documented / 92 not documented not documented 17’-34’ & 41’-92’ (f) 28’ – 33’ & 55’ - 60’ 

Piezometers 

PB-18 16 6 -16 not documented not applicable 
not applicable 

PB-19 16 6 -16 samples wet at 9’ - 16’ not applicable not applicable 
PB-20 16 6 -16 not documented not applicable not applicable 

(a) First value is depth in 1954 well installation report.  Second value is depth probed in 2005. 
(b) Well also has a 4-inch-diameter steel gravel tremie tube adjacent to the main well casing.  
(c) Depths and screen length are as reported on the well logs.  The well installation report text documents all observation well screens as having a 7-foot-long screened interval 
(d) The well appears to be full of rock and soil. 
(e) Lithology not documented.  Assumed to be same as well “New 13-East” (nearest logged well). 
(f) Lithology not documented.  Assumed to be same as well “New 50-East” (nearest logged well). 
(g) This is in addition to the lower-density perforating to be conducted over the remainder of each well. 
All depths are feet below ground surface. 

Stellar Environmental Solutions, Inc. 
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As discussed in detail below, the 1950s wells were completed (screened) solely in the water-
bearing zone present between approximately 90 and 100 feet below grade, and were sealed off 
from the overlying water-bearing zones.  Equilibrated water levels measured in the 1950s wells 
in April 2005 were approximately 3 to 4 feet below grade, well above the target water-bearing 
zone, indicating confining conditions.  The direction of local groundwater flow is inferred to be 
to the south (toward San Francisco Bay). 

The piezometers are screened from 6’ to 16’.  In the one piezometer with a borehole geologic log 
(PB19, see Attachment A), lithology encountered was a dry, stiff clay (0’ to 10’) underlain by 
wet gravelly sand (11’ to 12’) underlain by a wet sand (12’ to 14’) underlain by a wet stiff clay 
(14’ to bottom of borehole).  Groundwater in these piezometers is from the uppermost water-
bearing zone, and is not connected to the underlying water-bearing zone in which the 1950s 
wells are screened. 

WELL CONSTRUCTION SPECIFICATIONS 

The following discusses key well and piezometer construction specifications (as defined in the 
1954 study report), which are summarized in Table 1.  Attachment A contains photographs of the 
well installations.   

Original Recharge Well and Observation Wells 

The original recharge well and the observation wells were drilled with a cable-tool rig.  
Following borehole drilling, steel casing was driven to the completion depth.  Neither annular 
pack nor pollution seal were utilized in the original recharge well or the observation wells.   

Key construction specifications of the observations wells include: 

� 6-inch-diameter steel slotted casing (7 feet long), with 28 slots each measuring ⅛-inch 
wide by 6 inches long. 

� 6-inch-diameter steel riser casing to surface. 

� No annular space, filter pack material or annular pollution seal 

Key construction specifications of the original recharge well include: 

� 12-inch-diameter steel slotted casing (10 feet long) with 920 slots, each measuring 
3/16-inch wide by 1½ inches long. 

� 12-inch-diameter, double-wall steel riser casing to surface. 
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� No annular space, filter pack material or annular pollution seal 

The original recharge well experienced failure (surface cave-in and subsequent well clogging) 
during the study and was abandoned (by sealing the well head). 

Final Recharge Well 

Figure 3 is a construction detail of the final recharge well.  A 36-inch-diameter borehole was 
drilled with a rotary rig to a depth of 40 feet, and temporary well casing (36-inch-diameter) was 
installed.  Drilling continued with a 22-inch bit to the final well depth (102 feet).  A 5-foot-
diameter bell attachment was used to create a large-diameter well seal at a depth of 
approximately 77 feet (approximately 15 feet above the target water-bearing zone).  A temporary 
24-inch-diameter well casing was then installed.  A 12-inch steel (double-walled) casing, 
screened across the aquifer, was then installed.  Gravel pack (annular material) was then 
emplaced across the screen.  A 4-inch steel tremie tube was then emplaced in the annulus (to 
allow for addition of annular pack material after development).  Another 4-inch steel tremie tube 
was emplaced in the annulus for emplacing the concrete well seal.  The well was then tremie-
grouted with concrete while the 24-inch and 36-inch temporary casings were removed, then the 
concrete tremie pipe was removed.  The well was then developed by swabbing and pumping (at 
35 to 60 gallons per minute [gpm]), and additional gravel pack material was emplaced through 
the tremie-tube as development progressed.  While this well had a 5 inch- to 9 inch-thick annular 
space, this annular space was completely filled with concrete (annular pollution seal). 

PIEZOMETERS 

The three piezometers are all constructed of 3/4-inch diameter Schedule 40 PVC.  The installed 
depths of the piezometers are 16’ and are screened from 6’ to 16’.  Sounded depths (July 2005) 
ranged from approximately 12’ to 13.5’ (with soft bottoms) indicating that the lower several feet 
of each piezometer has infilled with sediment. 

CURRENT CONDITIONS OF 1950s WELLS 

SES conducted several site inspections to identify well locations and confirm well conditions 
(water levels, depths to bottom, etc.).  Figure 2 shows the location of the piezometers; Figure 3 
shows the 1950s wellfield layout, including all wells that were located and those that could not 
be located. 

During our initial (visual) survey, we located 20 of the 25 wells cited in the 1954 study report: 
“Original Recharge Well”; “Final Recharge Well”; and 18 observation wells.  We also located an 

Stellar Environmental Solutions, Inc. 
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additional three wells that had not been documented in the report.  Subsequently (on May 27, 
2005), SES conducted a metal detector survey in an attempt to locate the 5 (of 25) 1954-
documented wells not located during our initial survey.  The likely well locations were 
determined from the wellfield figure and a scaled aerial photograph.  We then searched a grid of 
approximately 400 square feet at each well location, and located an additional two wells.  Three 
documented wells have still not been located.  Table 1 summarizes all known wells, and these 
are discussed below. 

We also conducted well depth probing to evaluate the depth to well bottoms.  The objective of 
this task was to determine if we could fully accomplish the proposed closure method of 
emplacing tremie pipe to the well screen intervals, as discussed later.  In the initial phase, 
probing consisted of lowering a narrow-diameter water level meter probe with added weight into 
the wells.  In that phase, multiple wells could not be located, and some of the located wells had 
wellhead obstructions that precluded measurement.  Of the wells that could be measured, several 
had apparent obstructions above the top of the well screen. 

SES subsequently retained a well rehabilitation subcontractor to remove wellhead surface 
obstructions and probe the wells with a cable-delivered 75-pound steel swab weight (6-inch-
diameter).  We were able to fully clear obstructions or reach a greater depth in most of the wells.  
However, obstructions above the top of well screen remain in four wells, ranging from 2 feet to 
40 feet above the top of well screens.  This suggests that it may not be possible to emplace tremie 
pipe across the well screens in these wells.  In all of the wells with obstructions, water levels 
were similar to wells that were open all the way to the screens, indicating that water can pass 
through the obstructions. 

A following section discusses how we propose to close the wells with obstructions. 

“Original” Recharge Well 

This well was decommissioned in 1953 (sealed wellhead).  We cut off the wellhead and 
confirmed that the well had not been closed (i.e. grouted).  The 2005 probed depth of the well 
was 94 feet, which is 8 feet above the top of the screened interval, but coincident with the top of 
the water-bearing zone.  In accordance with a DTSC request, we will conduct a down-hole video 
survey in this well to confirm the nature of the obstruction. 

Stellar Environmental Solutions, Inc. 
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“Final” Recharge Well 

We located this well, disconnected the wellhead equipment, and removed the 2-inch-diameter 
steel piping and pump (87 feet total).  The 2005 probed depth of the well was 100 feet, which 
covers the entire screened interval. 

1953 Observation Wells 

We located 20 of the 23 documented 1953 observation wells.  Observation wells that could not 
be located include:  500-South, 10-South, and 100-North.   

At the 500-South area, the magnetic survey identified one magnetic anomaly indicative of a well 
casing; however, upon excavation, we found it to be the base of a metal rail support.   

At the 10-South location, there is a large eucalyptus tree (approximately 6’ diameter at breast 
height [dbh]) exactly where the well is supposedly located.  The magnetic survey identified no 
magnetic anomalies around the tree.  As shown on the photograph in Attachment A, that tree was 
not present when the wells were installed, and it is likely that the tree has overgrown the well 
casing at surface. 

At the 100-North location, we identified multiple magnetic anomalies; however, all were found 
to be pieces of pipe, wire, or metal debris. 

SES located well New-100-S using the geophysical survey equipment; however, we found at 
least the upper 3 feet of the well casing filled with very dense gravelly soil.  We were unable to 
penetrate through the upper fill using a hand-auger, and thus the well has probably been filled  
with rock/soil.  SES proposes no further action associated with this well. 

Additional, Undocumented Observation Wells 

In surveying the wellfield, we identified three wells not documented in the 1953 study, which we 
have identified as U-1, U-2, and U-3.  These wells have similar construction specifications and 
depths as the observation wells, and we infer that they are of the same genre.  Based on their 
locations, we have determined that these wells are not wells 500-South, 10-South, and 100-North 
(the three documented observation wells that could not be located in our initial survey — see 
previous subsection). 

Stellar Environmental Solutions, Inc. 
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CONFIRMATION WELL SAMPLING 

Groundwater samples were collected from three of the site wells on April 11, 2005 for the 
following objectives: 

1. To determine if groundwater contamination is present, to demonstrate whether or not 
there is a potential for cross-contamination between water-bearing zones if the well is 
decommissioned in place (our proposed decommissioning method). 

2. To determine disposal options for wastewater generated during well decommissioning. 

To ensure that the sampling was as representative as possible of the entire wellfield, the 
following wells were sampled: 

� Well “New 50 West” located on the western edge of the wellfield. 

� Well “50-East” located on the eastern edge of the wellfield. 

� Well “224-Southeast” located on the extreme eastern edge of the wellfield (nearest to the 
adjacent Zeneca AG Products contamination site).  (Note that this groundwater sample 
was mislabeled on the chain-of-custody as “225-Southeast,” but is the same well.) 

The wells were sampled (for all analytical methods below) by lowering a bailer to total well 
depth, then withdrawing the bailer (trapping water in the bailer from near the bottom of the well).  
The samples were transferred to appropriate containers (with preservative when required by the 
method), labeled, and delivered to the analytical laboratory under chain-of-custody 
documentation the same day. 

The samples were analyzed for potential contaminants of concern as indicated by UC Berkeley, 
based on documented contamination at the adjacent Zeneca AG Products site and historical site 
chemical usage.  All samples were analyzed for: 

� Priority pollutant metals; 

� Polychlorinated biphenyls (PCBs); 

� Volatile organic compounds (VOCs); and 

� Radiological isotopes (tritium, gross beta, and gamma scan). 

Analytical Results for VOCs and PCBs 

As summarized in Table 2, neither VOCs nor PCBs were detected in any of the three wells 
sampled. 

Stellar Environmental Solutions, Inc. 
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Table 2 
Metals and Organics Analytical Results – April 11, 2005 Sampling Event 

UC Berkeley, Richmond Field Station, California 

Location 

Contaminant 224 Southeast (a) New 50 West 50 East 

Hazardous 
Criteria 
(STLC) 

Drinking 
Water 

Standards 
(MCLs) 

Metals 

Antimony < 60 < 60 < 60 15,000 6.0 

Arsenic < 5.0 < 5.0 < 5.0 5,000 10 

Beryllium < 2.0 < 2.0 < 2.0 750 4.0 

Cadmium < 5.0 < 5.0 < 5.0 1,000 5.0 

Chromium (total) < 10 < 10 < 10 5,000 100 

Copper 870 < 10 < 10 25,000 1,300 

Lead < 3.0 < 3.0 < 3.0 5,000 15 

Mercury < 0.20 < 0.20 < 0.20 200 2.0 

Nickel < 20 < 20 < 20 20,000 NLP 

Selenium < 5.0 < 5.0 < 5.0 1,000 50 

Silver < 5.0 < 5.0 < 5.0 5,000 100 

Thallium < 5.0 < 5.0 < 5.0 7,000 2.0 

Zinc 150 < 20 24 250,000 5,000 

Organics 

VOCs ND ND ND various various 

PCBs ND ND ND 5,000 0.5 
 (a) Groundwater sample was mislabeled as “225-Southeast,” but is the same well. 
STLC = Soluble Threshold Limit Concentration 
MCLs = Maximum Contaminant Levels 
NLP = no level published 
ND = not detected above method reporting limit 
VOCs = volatile organic compounds 
PCBs = polychlorinated biphenyls 
All concentrations in µg/L. 

 

Analytical Results for Metals 

As summarized in Table 2, only two metals were detected—copper in wells 224-Southeast and 
New 50 West; and zinc in well New 50 West.  All concentrations were below the hazardous 
criterion (Soluble Threshold Limit Concentration [STLC]) and drinking water standard 
(Maximum Contaminant Level [MCL]). Appendix B contains the laboratory data.  

Analytical Results for Radiological Isotopes 

In the April 2005, sampling event, water samples from 3 wells were analyzed for tritium and 
gross beta activity by liquid scintillation counting, and for gamma emitting radionuclides by 

Stellar Environmental Solutions, Inc. 
F:\PROJECTS\UCB PROJECTS\2005-21-UCB RFS Well Closures\Petition rpt, Regulatory and Permits\Well Closure Permit Specs - Draft #6-Dec2005.doc 



Mr. Sherman Quinlan and Ms. Lynn Nakashima 
December 8, 2005 
Page 16 of 19 
 
 
gamma spectroscopy.  The analytical results, presented in Table 3, indicate no presence above 
background of tritium, other beta emitters or gamma emitters in the well water samples (the 
results are not statistically above background). 

 
Table 3 

Radionuclide Analytical Results – April 11, 2005 Sampling Event 
UC Berkeley, Richmond Field Station, California 

Location 
Radionuclide 224 Southeast (a) New 50 West 50 East 

Tritium (b) < MDA < MDA < MDA 

Gross Beta (c) < MDA < MDA < MDA 

Gamma-Emitting Radionuclides < MDA < MDA < MDA 
(a) Groundwater sample was mislabeled as “225-Southeast,” but is the same well. 
(b) MDA between 164 and 167 picoCuries per liter for this event. 
(c) MDA between 1.85 and 2.35 picoCuries per liter for this event.  
 
MDA = Minimum detectable activity.  No positive activity in the sample is considered present when the sample activity is less than the MDA. 
All concentrations in picoCuries per liter.  

 

The April 2005 data supplement previous sampling performed in October 2002 by the UC 
Berkeley Office of Radiation Safety of two well water samples and 15 near-surface soil samples 
collected along the well field axes. A figure showing the location of these samples is included in 
Attachment A.  The well water samples were analyzed for tritium, with results showing tritium 
concentrations that are indistinguishable from background (see laboratory report in Attachment 
B). Soil samples were analyzed for Cesium (Cs137) by gamma spectroscopy (see laboratory 
report in Attachment B).  The results show trace levels of Cs137 consistent with expected 
background levels (from global fallout from past atmospheric nuclear weapons testing). The 
radiological analytical results of two control soil samples (C-1 and C-2) taken from locations at 
the RFS remote from the well field site are not statistically different from the results of samples 
taken in close proximity to the wells, demonstrating that historic research activities did not 
impact the well field area. 

The data indicate that the water:  1) is non-hazardous; 2) does not exceed any published drinking 
water standards; 3) poses no risk to workers that will be involved in the well decommissioning; 
and 4) serves as a basis for future associated or similar work at the RFS. 
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PROPOSED WELL DESTRUCTION METHODS 

The ultimate objective of proper well destruction is to minimize the potential for cross-
contamination between water-bearing zones that might occur due to the former well.  The 
proposed destruction methods are in accordance with Chapter 414-4 of the Ordinance Code of 
Contra Costa County Ordinance, verbal discussions with Mr. Sherman Quinlan of CCCHSD, and 
the DTSC comments in their September 29, 2005 letter. A copy of the DTSC letter is contained 
in Appendix X 

1950s WELLS 

We propose to decommission the twenty-five 1950s wells that we have located in the following 
manner. 

Original Recharge Well 
� In our professional opinion, this well construction does not have an “annular space” as 

described in the Ordinance Code (as supported by the well construction documentation), 
and therefore we are not proposing to perforate the casing of this well.   

� In accordance with the DTSC’s request, we will conduct a down-hole video survey in this 
well to confirm the nature of the obstruction encountered just above the top of the 
screened interval. 

� We will tremie-grout this well casing by lowering approximately 2-inch-diameter steel 
pipe to the deepest depth possible, and pumping from the bottom up with a neat Portland 
cement-water slurry (94 lbs cement to approximately 6 gallons water) to a depth of 
approximately 6 feet.  During grouting, we will calculate the volume of grout delivered in 
order to compare to the calculated well volume.   

� We will capture and containerize excess groundwater forced from the well during 
grouting, collect appropriate samples for evaluating disposal options, and properly 
dispose of the wastewater. 

� After the grouting, we will attempt to internally cut off and remove the well casing to a 
depth of approximately 6 feet, and backfill with soil.  If it is not practical to internally cut 
off the casings, we will fill the upper six feet of casing with soil and leave the casings in 
place.  

Final Recharge Well and Observation Wells 
� We will dismantle and remove remaining well-related surface equipment. 
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� Further attempts will be made to deliver tremie pipe to the depth corresponding to the 

screened interval, and/or to clear the internal obstructions from the two wells with 
identified obstructions (i.e. by cable-delivered grappling hook or equivalent).   

� We will tremie grout each screened interval (that can be reached with the tremie pipe) 
through approximately 2-inch-diameter steel pipe with well sealing material specified in 
the CCCHSD “Annular Seal and Well Destruction Materials” specification (likely to be 
the “sand cement” mixture).  This grout will be allowed to harden before perforating.  

� Each well casing will be perforated (with a “mills knife”) from the total depth that can be 
reached with the perforating equipment, upward to a depth of approximately 6 feet. The 
wells will be perforated from the bottom up to minimize the potential for casing collapse 
and losing the perforating string.  The mills knife will create an approximately 6 inch- to 
12 inch-long vertical “rip” at each perforation.  One “rip” will be made every 5 feet, and 
on an approximately 90 degree spiral pattern.  As specified in Table 1, higher-density 
perforating will be conducted in two intervals per well, corresponding to the clay 
intervals in each well (see Table 1 for clay and peforating intervals).  This perforating 
will be conducted in two 5-foot intervals per well, with three cuts per foot (at ~120 
degree radially). 

� Following perforating, we will tremie-grout the remainder of the well casings by 
lowering approximately 2-inch-diameter steel pipe to the depth of the previously-grouted 
interval, and pumping the wells from the bottom up with well sealing material.  Grout 
will be brought to a depth of approximately 6 feet.  During grouting, we will ensure that 
the volume of grout delivered is equal to or greater than the calculated well volume.   

� We will capture and containerize excess groundwater forced from the wells during 
grouting, collect appropriate samples for evaluating disposal options, and properly 
dispose of the wastewater. 

� After the grouting, we will attempt to internally cut off and remove the well casing to a 
depth of approximately 6 feet, and backfill with soil.  If it is not practical to internally cut 
off the casings, we will fill the upper six feet of casing with soil and leave the casings in 
place.  

Well 100-S 
� We will drill (inside the casing) the apparently-filled 100-S well casing to determine if 

the well has in fact been previously closed.  If the well has not been closed, we will close 
this well as specified above (for observation wells). 
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Piezometers 
� We will overdrill each of the 3 piezometers (to total piezometer depth of 16’) with 

approximately 6-inch diameter hollow-stem augers, and remove as much well 
construction materials as possible.  The piezometers will then be tremie-grouted to 
surface. 

General (applicable to all wells) 
� We will provide CCCHSD and DTSC with a well decommissioning documentation 

report, including the DWR Completion Forms (for well destructions).  

� If the three 1954-documented wells that could not be located are found in the future, UC 
Berkeley will submit an application to CCCHSD to properly close those wells. 

DTSC has concurred that the wells can be closed after including their requested changes as 
described in their comments letter dated September 29, 2005.  Attached to these revised technical 
specifications are the CCCHSD well destruction permit applications.  We understood from Mr. 
Jeff Edwards that CCCHSD would determine permit fees after reviewing the applications. 

The University of California Berkeley is committed to decommissioning these wells in 
conformance with the CCCHSD request.  We trust that this submittal meets your agency’s needs, 
and we look forward to your concurrence.  Please contact the undersigned directly (510-644-
3123) if you have any questions. 

Sincerely, 

 
Bruce M. Rucker, R.G., R.E.A 
Project Manager 

 
Richard S. Makdisi, R.G., R.E.A 
Principal 

 

cc:  Mr. Karl Hans – University of California, Berkeley 

Attachments:  
1954 Report on Investigation of Travel of Pollution 
Groundwater and Soil Sampling Laboratory Reports 
CCCHSD Well Destruction Applications (27) – CCCHSD Copy Only
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ATTACHMENT A 

UC 1954 Report on the  
Investigation of Travel of Pollution 

 



































































































































































































































 

ATTACHMENT B 

Soil and Groundwater 
Analytical Results 

 



 

 

October 2002 
Surface Soil Sampling Map, 
Soil Analytical Results, and 

Groundwater Sampling Event 

 



Richmond Field Station 
Monitoring Well Field 
October 2002 near- surface 
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April 2005 Sampling Event  

 

 



























































 

ATTACHMENT C 

DTSC Comments on the 
SES July 2005 Draft Well Closure Specification 

and SES Responses to Comments 

 



 

 

September 29, 2005 
DTSC Comments Letter 

 









 

 

SES Comment Response  

 



 

 
 
 

RESPONSE TO DTSC LETTER OF 9/29/05 
FOR UC RICHMOND FIELD STATION WELL CLOSURES 

 

Comment 1. Page 11 – “Original Recharge Well” 

Response:  DTSC wants a down-hole video in this well to confirm the nature of the 
blockage, if it cannot be removed.  SES will complete the down-hole video if the 
blockage persists after further probing.  

Comment 2. Page 14, Table 2 – Revise thallium MCL from 20 to 2 mg/L. 

Response:  Correction made. 

Comment 3. Table 3 – Include a footnote explaining the MDA for gamma-emitting 
radionuclides. 

Response:  See response [footnote] in revised specs.  

Comment 4. Page 15 – Include a map showing location of 15 near-surface soil samples. 

Response:  Attachment B contains the map showing the sampling locations. 

Comment 5. “Proposed Well Destruction Methods” 

5a – Grout screened interval first, let it set, then grout remainder. 

Response:  Specification revised to include procedure.  

5b – DTSC requested perforating in the “thick clay layers” vs. “total depth perforating. 

Response:  Specification revised to include perforation as described in the two 
distinct stratigraphic zones above the screen intervals where clays dominate.  

5c – DTSC wants higher density of perforating in the “two depths matching the thick clay 
intervals identified in the boring logs.”  It wants “at least” two 5-foot rips with three cuts 
per foot, at 120-degree spacing. 

Response:  This will be done as described (see response to 5b). 

 



 

RESPONSE TO DTSC LETTER OF 9/29/05 - continued 

Comment 6. Final Recharge Well, first bullet – Explain why this well has no annular space. 

Response:  The text has been changed. 

Comment 7. Provide full copy of the report. 

Response:  The full report is included in Attachment A. 

 




