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Basin Management Objective 
Butte County 

Sub-Inventory Unit – CHICO URBAN AREA 
 
Butte County Water Advisory Committee Member – Nora Todenhagen 
 
Contact Information 
Phone Number: (530) 343-4993 
Email Address: n_todenhagen@yahoo.com 
 
 
Description of the Chico Urban Area Sub-Inventory Unit –  
The Chico Sub-Inventory Unit (SIU) covers an area of about 15,400 acres in the 
Greater Chico urban area and is split between the Vina and West Butte inventory 
units. The SIU boundary corresponds roughly to the municipal water service area 
for the City of Chico, which is operated by the California Water Service 
Company. The company supplies groundwater to the Chico area through the 
operation of about 66 groundwater wells. 
 
 
Management Objective –  
Basin Management Objectives for the Chico Urban Area shall maintain 
groundwater levels adequate to sustain municipal, agricultural and domestic use 
and the quality of streams and groundwater dependent vegetation. These 
groundwater levels shall reflect the natural seasonality of the groundwater 
systems. This purpose shall be met in each of the Chico Urban Area’s three 
aquifers, generally described as alluvial, Upper Tuscan Formation, and Lower 
Tuscan Formation.  
 
Basin Management Objectives for the Chico Urban Area shall maintain water 
levels adequate to assure good water quality. 
 
Basin Management Objectives for the Chico Urban Area shall maintain water 
levels sufficient to prevent inelastic land subsidence. 
 
 
Geologic Formations Identified In Sub-Inventory Unit –  
Geologic formations in the Chico Urban Area SIU, from youngest (shallowest) to 
oldest (deepest), include: 
 Basin Deposits 
 Modesto Formation 
 Tuscan Unit C (Upper Tuscan) 
 Tuscan Unit B (Lower Tuscan) 
 
Fresh Water-bearing Units. In the Sacramento Valley Region of Butte County, 
fresh groundwater-bearing units include, from youngest (shallowest) to oldest 
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(deepest), the Modesto, Riverbank, Laguna, Tehama and Tuscan Formations. 
Those included in the Chico Urban Area SIU are: 
 Modesto Formation 
 Tuscan Unit C (Upper Tuscan) 
 Tuscan Unit B (Lower Tuscan) 
 
 
Groundwater Flow in the Chico Urban Area Sub-Inventory Unit –  
The below figure is a cropped segment of a map prepared by DWR Northern 
District. It shows the groundwater elevation contours in the sub-inventory unit 
with arrows indicating the direction of groundwater movement. This graphic 
indicates that the regional pattern of spring groundwater movement in the Chico 
Urban Area SIU is in a southwesterly direction toward the Sacramento River. 
Locally, the movement of groundwater varies in the municipal area surrounding 
Chico. Year-round extraction of groundwater for municipal use in the Chico area 
causes several small groundwater depressions that tend to alter the natural 
southwestward movement of groundwater in this area. 
 

 
1997 DWR groundwater contour map 

 
BMO Key Wells Selected for Groundwater Level Monitoring – 
The Chico Urban Area SIU will use two approaches in monitoring groundwater 
levels. Two of the three monitoring wells in a triple-completion Bureau of 
Reclamation monitoring well will be used to monitor water levels in the Upper 
Tuscan and the Lower Tuscan. The e-log for this well shows it to be screened in 
these aquifers. There are currently no monitoring wells identified to monitor water 
levels in the alluvial aquifer. The stakeholder group will work with Butte County 
staff and DWR to identify an appropriate well to monitor that aquifer. 
 
In addition to monitoring specific aquifers, the Chico Urban Area group has 
identified six California Water Service production wells to monitor for the 
continued health of the municipal and industrial (M & I) water supply. While these 
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wells will not provide information about the specific aquifers underlying the Chico 
Urban Area since they are not screened in a single aquifer, the information will 
help track whether municipal supply is being sustained, as called for in the BMO 
objectives. 
 
The group is provisionally selecting the wells and adopting alert levels. Data for 
each well still needs to be reviewed and verified, in order to understand which 
aquifer the well is drawing from, including the possibility that it is drawing from 
multiple aquifers. For example, most California Water Service production wells 
are screened in multiple aquifers.  
 
Butte County Environmental Health is working with Water and Resource 
Conservation staff to supply the necessary construction and geologic information 
for some of the dedicated monitoring wells included in the Nitrate Compliance 
monitoring program. The Chico Urban Area group would like to utilize wells 
drilled to an appropriate depth and screened only in the alluvial aquifer system in 
order to better monitor potential groundwater fluctuations in the alluvial aquifer 
system at the depth(s) where domestic users are drawing water. Summary 
results of the groundwater elevations measurements taken by the consultant 
working on the Nitrate Compliance program are included as tables at the end of 
this document. Please note that these wells were installed for different monitoring 
purposes, and not all of these wells are drilled to a depth sufficient to monitor 
fluctuations in the alluvial aquifer system at the depth(s) where domestic users 
are drawing water. 
 
SPRING 

Well ID Well Type Aquifer  Stage 1 & 2 
Alerts** 

Stage 3 
Alerts** 

   Elev. (ft) Depth (ft) Elev. (ft) Depth (ft)
CWSCH01 M&I Production Composite 131.57 72.43 126.39 77.61 
CWSCH02 M&I Production Composite 134.07 48.93 127.03 55.97 
CWSCH03 M&I Production Composite 123.16 134.84 111.38 146.62 
CWSCH04 M&I Production Composite 128.33 83.67 120.47 91.03 
CWSCH05 M&I Production Composite 124.95 90.05 119.43 95.57 
CWSCH06 M&I Production Composite 124.20 56.80 118.78 62.22 
CWSCH07 M&I Production Composite 121.26 148.74 116.28 153.72 

22N01E28J003M Monitoring Tuscan C 142.44 35.06 136.32 41.18 
22N01E28J005M Monitoring Tuscan B 137.47 39.43 131.52 45.38 

Stage 3 will also be reached at three consecutive years of Stage 1/Stage 2 levels. 
 



Calendar Year - 2008 62

FALL 
 

Well ID Well Type Aquifer  Stage 1 & 2 
Alerts** 

Stage 3 
Alerts** 

   Elev. (ft) Depth (ft) Elev. (ft) Depth (ft)
CWSCH01 M&I Production Composite 120.24 83.76 115.22 88.78 
CWSCH02 M&I Production Composite 120.44 62.56 110.73 72.27 
CWSCH03 M&I Production Composite 119.47 138.53 114.76 143.24 
CWSCH04 M&I Production Composite 111.69 100.31 102.59 109.41 
CWSCH05 M&I Production Composite 113.76 101.24 105.94 109.06 
CWSCH06 M&I Production Composite 110.88 70.12 96.40 94.60 
CWSCH07 M&I Production Composite 112.17 157.83 105.89 164.11 

22N01E28J003M Monitoring Tuscan C 132.84 44.66 127.12 50.38 
22N01E28J005M Monitoring Tuscan B 124.43 52.47 116.79 60.11 

Stage 3 will also be reached at three consecutive years of Stage 1/Stage 2 levels. 
 
 
BMO Key Wells Selected for Groundwater Quality Monitoring– 
Chico Urban Area SIU stakeholder Criteria used for selecting monitoring 
wells: 

• Wells Screening depth in single aquifer 
• Has well log, including soil logging, mud logging, gamma, resistivity, 

screen levels, spontaneous potential, total depth, width and type of casing, 
purpose of water use 

• Long-term monitoring 
• Has water quality data 
• Within Chico Urban Area sub unit with distribution across area 
• Representative of three aquifers 
• Location and elevation previously surveyed 
• Accessible 

 
The DWR well selected for monitoring, SWN 22N01E28J01M, will be sampled 
again in August 2008. This initial data will be compared with subsequent future 
samples, and once enough data is available for review, the methodology will be 
established. 
 

Groundwater Temperature in °Celsius - 2003 through 2007 

Well Number 
2005 
Temp 

oC 
22N01E28J01M 22.78 

 
Groundwater pH - 2003 through 2007 

Well Number 2005 
pH 

22N01E28J01M 8.23 
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Groundwater EC - 2003 through 2006 

Well Number 2005 
EC 

22N01E28J01M 422 
 
The California Water Service Chico well selected for monitoring is CWSCH04. 
 

Groundwater Temperature in °Celsius - 2003 through 2007 

Well Number 
2003 
Temp 

oC 

2006 
Temp 

oC 

2007 
Temp 

oC 
CWSCH04 17 18 18 

 
Groundwater pH - 2003 through 2007 

Well Number 2003 
pH 

2006 
pH 

2007 
pH 

CWSCH04 7.0 7.9 7.9 
 

Groundwater EC - 2003 through 2006 
Well Number 2003 

EC 
2006 
EC 

CWSCH04 330 460 
 
Significant groundwater quality monitoring by multiple agencies is ongoing within 
the Chico Urban Area to track nitrate contamination and toxic plumes, including 
the Butte County Nitrate Compliance Program and the Department of Toxic 
Substances Control program for monitoring toxic plumes. California Water 
Service monitors water quality constituents important for drinking water supply. 
 
For this year, the Chico Urban Area sub-inventory unit will focus on three 
groundwater quality components as a framework for determining criteria. First, a 
DWR multi-completion monitoring well with one casing screened in the Lower 
Tuscan has been selected to include in the water quality monitoring network. 
This well will be tested for the three physical parameters (temperature, pH, and 
Electrical Conductivity) beginning this year. This first year of data collection will 
be the baseline for analysis in the Lower Tuscan Aquifer System.  
 
The second component is data gathered by California Water Service for a deep 
well screened only in the Lower Tuscan Aquifer System that is also currently 
being used for BMO level measurements. By reviewing both the level 
measurements and water quality data for the same well, the analysis will prove 
more comprehensive.  
 
The Chico Urban Area has worked with the Butte County Department of 
Environmental Health to get a summary status of the Nitrate Compliance 
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Program. A representative from the Regional Water Quality Control Board 
(Redding) has also been involved with providing summary data on the project. 
The goal of the analysis is to provide a summary “big picture” understanding of 
the current status of groundwater quality in the Chico Urban Area.  
 
Nitrate Compliance Monitoring 
Butte County has contracted with Broadbent & Associates to perform 
groundwater monitoring for the Chico Urban Area Nitrate Compliance Program, 
for calendar years 2007-2009. Two rounds of sampling events have been 
completed, in the third and fourth quarters of 2007. The Third Quarter 2007 
Monitoring Report has been completed and is available for public review at the 
Chico Branch of the Butte County Public Library. Additional monitoring events 
are anticipated during late winters of 2008 and 2009  
 
Volatile Organic Chemical Monitoring 
The California Environmental Protection Agency, Department of Toxic 
Substances Control (DTSC) is continuing its efforts to protect public health and 
oversee characterization  and remediation of volatile organic chemical (VOC) 
contamination in Chico Groundwater. The Chico Branch of the Butte County 
Library is the local information repository for investigation reports, monitoring 
reports and related documents. 
 

Skyway Subdivision Groundwater Plume 
VOC contamination of groundwater in the Skyway Homes Subdivision 
area of south Chico was discovered in November 2003. DTSC has 
determined that the most likely source of the contamination was the 
former CE Building Products operation on Speedway Avenue. ABB Inc., 
which purchased the parent company of CE Building Products in 1990, 
has been identified as a Responsible Party for investigating and cleaning 
up the Skyway Plume.  ABB is cooperating fully with DTSC in investigating 
the contamination, and has agreed to fund connection of homes and other 
buildings within the affected area to the California Water Service public 
Water system.  It is anticipated that connection will be completed within 
approximately twelve months.  The December 2007 Fact Sheet and other 
documents for the Skyway Subdivision Groundwater Plume is available at  
http://www.envirostor.dtsc.ca.gov/public/profile_report.asp?global_id=0488
0002 
 
Central Plume 
Remediation of contamination in intermediate and deep zone aquifers in 
the Central Plume has been underway since July 1995, and has removed 
more than 1300 pounds of VOCs from the aquifers. A Remedial Action 
Plan (RAP) for the Central Plume was finalized in June 2007, to address a 
“hot spot” of contamination discovered in early 2005. The RAP provides 
for installation of three additional shallow zone aquifer (SZA) extraction 
wells and one monitoring well  
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The April 2007 Fact Sheet for the Chico Groundwater Central Plume is 
available at  
http://www.envirostor.dtsc.ca.gov/public/profile_report.asp?global_id=0499
0003&cmd=community_involvement 
 
Additional documents related to the Central Plume are available at 
http://www.envirostor.dtsc.ca.gov/public/profile_report.asp?global_id=0499
0003 
 

Various documents and maps relating to the Nitrate Compliance Study are 
included as an appendix to this document. 
 
BMO Key Well(s) Selected for Land Subsidence Monitoring–  
State Well Number 22N01E35E01M 
 
 
BMO Alert Stage Definitions and Compliance Methodologies– 
The Chico Urban Area Sub-Inventory Unit will use the following guidelines in the 
management of the groundwater resources. The groundwater level and land 
subsidence management objectives are intended to trigger predetermined 
voluntary Ground Water Management Actions, as defined in the accompanying 
cover report, to remedy declining ground water levels that are not recovering to 
compliance levels for the index well.  
 
Groundwater Level – Standard Deviation and Two Standard Deviations 
The BMOs for groundwater levels in 2008 are set using average spring and fall 
groundwater levels for the two levels of the Bureau of Reclamation Monitoring 
and spring groundwater levels for the six Cal Water Production wells. The group 
will continue work in 2008 to develop further groundwater level BMOs based on 
average fall readings. 
 
Stage 1: The first year that spring or fall groundwater levels fall below one 
standard deviation below the mean spring or fall groundwater level established 
for the well but still above two standard deviations below the mean spring or fall 
level for the well. 
 
Stage 2: Stage 2 is reached if spring or fall groundwater levels, for a second 
consecutive year, remain below one standard deviation below the mean spring or 
fall groundwater level of the well but still above two standard deviations below the 
mean spring or fall level for the well. 
 
Stage 3: Stage 3 is reached if the spring groundwater levels fall two standard 
deviations below the mean spring or fall level for the well or if mean spring or fall 
groundwater levels for the well remain one standard deviation below the mean 
for three or more consecutive years. 
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Groundwater Quality –  
In 2008, all water analysis done on California Water Service wells will be 
conducted in compliance with United States Environmental Protection Agency 
and California Department of Health Services regulations. Within the California 
Water Service-Chico water system, there were no water quality issues or 
violations in 2006. All active groundwater wells will continue to be tested 
quarterly in 2008 for pH, temperature, coliform and e-coli bacteria.  
 
 
Land Subsidence –  
Stage 1: is reached when the annual elastic subsidence exceeds the average 
annual elastic subsidence measured over the period of record of the 
extensometer. 
 
Stage 2: is reached when the annual elastic subsidence exceeds the maximum 
recorded elastic subsidence over the period of record for the extensometer. 
 
Stage 3: is when inelastic subsidence is detected. Inelastic subsidence shall be 
detected by comparing reading from the extensometer taken on March 1 of each 
year against previous March 1 measurements. 
 
Future Monitoring Recommendations –  
Efforts will be made to identify several domestic wells that could be added to the 
existing monitoring well network within the sub-inventory unit to allow 
development of management objectives for the alluvial aquifer system. Efforts 
will also be made to identify more wells in all aquifers which meet the criteria 
developed by the stakeholders.  
 
Without the water quality component this document is not complete. The Chico 
Urban Area Sub-inventory Unit team needs the support of State and County 
water monitoring agencies to collect and evaluate the extensive information that 
exists about water quality in the Chico Urban Area. Without an understanding of 
the nature of these data, alert stages cannot be set. 
 
Future monitoring recommendations may be modified once well data have been 
verified and groundwater quality monitoring data have been compiled. 
 
 
Supporting Data –  
Hydrographs depicting yearly spring and fall level measurements, including 2007 
data, with established alert levels.  
 
Excerpted data, charts and contour maps from the Chico Urban Area Nitrate 
Compliance Program published by Broadbent & Associates for the County of 
Butte, Department of Public Health.  
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CWSCH01 

 

 



Calendar Year - 2008 70

CWSCH02 
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CWSCH03 
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CWSCH04 
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CWSCH05 
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CWSCH06 
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CWSCH07 

 



Calendar Year - 2008 76

 

Sp
rin

g 
G

ro
un

dw
at

er
 L

ev
el

s 
C

hi
co

 U
rb

an
 A

re
a 

- 2
2N

01
E2

8J
00

3

12
0

13
0

14
0

15
0

16
0

17
0

18
0

1958

1960

1962

1964

1966

1968

1970

1972

1974

1976

1978

1980

1982

1984

1986

1988

1990

1992

1994

1996

1998

2000

2002

2004

2006

2008

Ye
ar

Groundwater Level (feet)

Ye
ar

ly
 S

pr
in

g 
M

ea
su

re
m

en
t

Ye
ar

ly
 S

pr
in

g 
A

ve
ra

ge
St

ag
e 

1&
2 

Al
er

t
St

ag
e 

3 
Al

er
t

G
ro

un
d 

El
ev

at
io

n



Calendar Year - 2008 77

 

Fa
ll 

G
ro

un
dw

at
er

 L
ev

el
s 

C
hi

co
 U

rb
an

 A
re

a 
- 2

0N
01

E2
8J

00
3

11
0

12
0

13
0

14
0

15
0

16
0

17
0

18
0

1958

1960

1962

1964

1966

1968

1970

1972

1974

1976

1978

1980

1982

1984

1986

1988

1990

1992

1994

1996

1998

2000

2002

2004

2006

2008

Ye
ar

Groundwater Level (feet)

Ye
ar

ly
 F

al
l M

ea
su

re
m

en
t

Ye
ar

ly
 F

al
l A

ve
ra

ge
St

ag
e 

1&
2 

Al
er

t
St

ag
e 

3 
Al

er
t

G
ro

un
d 

El
ev

at
io

n



Calendar Year - 2008 78

 

Sp
rin

g 
G

ro
un

dw
at

er
 L

ev
el

s 
C

hi
co

 U
rb

an
 A

re
a 

- 2
2N

01
E2

8J
00

5

11
0

12
0

13
0

14
0

15
0

16
0

17
0

18
0

1958

1960

1962

1964

1966

1968

1970

1972

1974

1976

1978

1980

1982

1984

1986

1988

1990

1992

1994

1996

1998

2000

2002

2004

2006

Ye
ar

Groundwater Level (feet)

Ye
ar

ly
 S

pr
in

g 
M

ea
su

re
m

en
t

Ye
ar

ly
 S

pr
in

g 
Av

er
ag

e
St

ag
e 

1&
2 

Al
er

t
St

ag
e 

3 
Al

er
t

G
ro

un
d 

El
ev

at
io

n



Calendar Year - 2008 79

 
 

Fa
ll 

G
ro

un
dw

at
er

 L
ev

el
s 

C
hi

co
 U

rb
an

 A
re

a 
- 2

2N
01

E2
8J

00
5

11
0

12
0

13
0

14
0

15
0

16
0

17
0

18
0

1958

1960

1962

1964

1966

1968

1970

1972

1974

1976

1978

1980

1982

1984

1986

1988

1990

1992

1994

1996

1998

2000

2002

2004

2006

Ye
ar

Groundwater Level (feet)

Ye
ar

ly
 F

al
l M

ea
su

re
m

en
t

Ye
ar

ly
 F

al
l A

ve
ra

ge
St

ag
e 

1&
2 

Al
er

t
St

ag
e 

3 
Al

er
t

G
ro

un
d 

El
ev

at
io

n



Calendar Year - 2008 80

APPENDED DOCUMENTS FOR THE CHICO URBAN AREA BMO 
Some Key Dates in the Butte County Nitrate Compliance Plan: 
1979 - High groundwater nitrate concentrations discovered in area wells in the Chico Urban 
Area (see Chapter 1  & Chapter 2, Nitrate Compliance Plan) 
 
1985/86 - Original scoping of nitrate problems by DWR and development of initial monitoring 
report 
 
1988 - County Service Area 114 (CSA 114) formed by the Butte County Board of 
Supervisors to fund technical studies and groundwater evaluations 
 
1990 - Prohibition Order No. 90-126 adopted by the Regional Water Quality Control Board 
(Redding) 
 
1992 - Initial characterization of 119 wells 
 
1993 - Nitrate study team assembled, representatives from: Butte County Admin Office 
(BCAO), Butte County Environmental Health, RWQCB, independent hydro-geologists, 
Dames & Moore (BCAO’s consultant), and professors from UC Davis and CSU-Chico for 
peer review 
 
1994 - Groundwater Nitrate Study - Chico Urban Area Final Report (Dames & Moore) 
 
1996 - Technical Memorandum - Hydrologic and Soils Conditions (Dames & Moore) 
 
1997/2000 - Preparation of Chico Urban Area Nitrate Compliance Plan by Butte County and 
the Citizens Nitrate Advisory Committee 
 
2000 - Chico Urban Area Nitrate Compliance Plan adopted by the Butte County Board of 
Supervisors. Presented to the City of Chico, to the RWQCB-Redding, and the Central Valley 
RWQCB (Sacramento) as the County’s official response to Prohibition Order 90-126. Butte 
County continues to be on the list for State Revolving Fund (SRF) Loan application funding 
through the State Water Resources Control Board 
 
2001 - East Lassen Avenue sewer installed. Casa de Flores Mobile Home Park (300 units) 
and other high-density developments started connecting to sewer. 
 
2001 - Draft and Final EIR for the Chico Urban Area Nitrate Compliance Plan 
 
2001 - Butte County receives Small Communities Grant from the SWRCB to do initial sewer 
feasibility study for connecting low income mobile home parks (located north of Eaton Rd) to 
sewer 
 
2004/05 - Oversight monitoring program initiated by Butte County Environmental Health for 
units within CSA 114 that are proposed to remain on septic systems. New groundwater 
nitrate monitoring wells installed to replace lost/destroyed monitoring sites. Most recent 
sampling event conducted by Hanover Environmental. 
 
2005 - Butte County and City of Chico Redevelopment Agency execute the Chico Urban 
Area Joint Powers Financing Authority (JPFA) to facilitate the financing for sewer 
construction 
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2006/07 - JPFA develops financial loan application for sewer construction. Presently under 
review. 
 
Note: Several of the reports mentioned above are located in the public reserve section of the 
Chico Public Library, or the Meriam Library, Special Collections Section at CSU-Chico. Also, 
view the Chico Urban Area Nitrate Compliance Plan at www.buttecounty.net. Click on 
“Departments”, then “Clerk of the Board”, then “Nitrate Plan”. 
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Ground-Water Elevations 

Chico Urban Area Nitrate Compliance Program 
Sample Date Depth to Water Top of Casing Elevation Ground-Water Elevation 

Location         
12/10/93 NS NS NS 

9/17/1999 38.71 NS NS 
11/19/2001 34.95 NS NS 
11/7/2002 39.37 NS NS 
6/21/2004 13.24 NS NS 
9/13/2004 14.51 NS NS 

12/17/2004 12.67 NS NS 
3/16/2005 11.58 NS NS 
9/11/2007 14.81 NS NS 

102A 

12/5/2007 14.40 NS NS 
12/10/93 . 196.82 NS 

9/22/1999 37.94 196.82 158.88 
11/19/2001 13.00 196.82 183.82 
3/14/2002 10.92 196.82 185.90 
11/7/2002 14.20 196.82 182.62 
6/21/2004 12.91 196.82 183.91 
9/13/2004 14.24 196.82 182.58 

12/17/2004 12.47 196.82 184.35 
3/16/2005 10.86 196.82 185.96 
9/11/2007 15.06 196.82 181.76 

2-S1 

12/5/2007 14.43 196.82 182.39 
9/21/1999 24.47 NS NS 

11/29/2001 NS NS NS 
11/26/2002 NS NS NS 
6/21/2004 NS NS NS 
9/13/2004 NS NS NS 

12/17/2004 NS NS NS 

3H-5 

3/18/2005 NS NS NS 
12/13/93 NS NS NS 

10/28/1994 NS NS NS 
20D1 

7/26/1995 NS NS NS 
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10/16/1995 NS NS NS 
9/13/1999 NS NS NS 
6/21/2004 NS NS NS 
9/13/2004 NS NS NS 

12/17/2004 NS NS NS 
3/18/2005 NS NS NS 
9/11/2007 NS NS NS 
12/4/2007 NS NS NS 
12/15/93 NS NS NS 

9/20/1999 12.54 NS NS 
11/26/2001 11.12 NS NS 
3/14/2002 10.28 NS NS 

11/12/2002 12.15 NS NS 
6/21/2004 NS NS NS 
9/13/2004 NS NS NS 

12/17/2004 NS NS NS 
3/18/2005 NS NS NS 
9/14/2007 12.90 NS NS 

27Q1 

12/5/2007 12.27 NS NS 
11/18/93 NS 100.43 NS 

7/25/1995 NS 100.43 NS 
10/16/1995 NS 100.43 NS 
6/21/2004 NS 100.43 NS 
9/13/2004 NS NS NS 

12/17/2004 NS NS NS 

34A 

3/18/2005 NS NS NS 
11/17/93 NS NS NS 

10/28/1994 NS NS NS 
7/25/1995 NS NS NS 

10/16/1995 NS NS NS 
6/21/2004 NS NS NS 
9/13/2004 NS NS NS 

12/17/2004 NS NS NS 

35M 

3/18/2005 NS NS NS 
12/10/93 NS 178.86 NS 

7/26/1995 NS 178.86 NS 
10/16/1995 NS 178.86 NS 
9/20/1999 15.57 178.86 163.29 

11/20/2001 17.58 178.86 161.28 
11/7/2002 18.44 178.86 160.42 
6/21/2004 13.19 178.86 165.67 
9/13/2004 16.38 178.86 162.48 

12/17/2004 13.73 178.86 165.13 
3/14/2005 10.05 178.86 168.81 
9/6/2007 17.21 178.86 161.65 

46-S1 

12/5/2007 18.15 178.86 160.71 

11/21/93 NS NS NS 
6/21/2004 NS NS NS 
9/13/2004 NS NS NS 

8AMW 

12/17/2004 NS NS NS 
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3/18/2005 NS NS NS 
11/18/93 37.69 175.46 137.77 

7/20/1995 29.19 175.46 146.27 
10/17/1995 32.28 175.46 143.18 
6/21/2004 NS 175.46 NS 
9/13/2004 NS 175.46 NS 

12/17/2004 NS 175.46 NS 
3/18/2005 NS 175.46 NS 

DMW-1 

9/6/2007 BURIED BURIED BURIED 
11/21/93 18.88 179.81 160.93 

10/28/1994 22.92 179.81 156.89 
7/20/1995 11.56 179.81 168.25 

10/17/1995 16.22 179.81 163.59 
9/10/1999 17.64 179.81 162.17 

11/27/2001 17.18 179.81 162.63 
3/12/2002 12.83 179.81 166.98 
11/5/2002 13.20 179.81 166.61 
6/22/2004 14.12 179.81 165.69 
9/13/2004 16.89 179.81 162.92 

12/17/2004 15.38 179.81 164.43 
3/15/2005 11.99 179.81 167.82 

DMW-2 

8/29/2007 PAVED OVER PAVED OVER PAVED OVER 
11/17/93 36.46 175.75 139.29 

10/28/1994 46.84 175.75 128.91 
7/19/1995 28.58 175.75 147.17 

10/17/1995 32.98 175.75 142.77 
9/13/1999 18.52 175.75 157.23 

11/20/2001 39.98 175.75 135.77 
3/12/2002 28.39 175.75 147.36 
11/5/2002 43.61 175.75 132.14 
6/22/2004 34.17 175.75 141.58 
9/13/2004 40.95 175.75 134.80 

12/17/2004 33.99 175.75 141.76 
3/15/2005 27.31 175.75 148.44 
9/5/2007 44.82 175.75 130.93 

DMW-3 

12/4/2007 41.55 175.75 134.20 
10/17/1995 97.82 230.43 132.61 
6/21/2004 NS 230.43 NS 
9/13/2004 NS 230.43 NS 

12/17/2004 NS 230.43 NS 
DMW-4 

3/18/2005 NS 230.43 NS 
11/21/93 46.09 200.68 154.59 

10/28/1994 51.40 200.68 149.28 
7/20/1995 34.40 200.68 166.28 

10/17/1995 41.60 200.68 159.08 
9/16/1999 40.87 200.68 159.81 

11/29/2001 46.78 200.68 153.90 
3/12/2002 37.69 200.68 162.99 
11/6/2002 48.81 200.68 151.87 
6/22/2004 40.04 200.68 160.64 

DMW-5 

9/13/2004 45.88 200.68 154.80 
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12/17/2004 44.75 200.68 155.93 
3/15/2005 36.16 200.68 164.52 
8/29/2007 47.87 200.68 152.81 
12/4/2007 49.64 200.68 151.04 
11/22/93 35.67 190.47 154.80 

10/28/1994 42.08 190.47 148.39 
7/20/1995 22.10 190.47 168.37 

10/17/1995 28.43 190.47 162.04 
9/16/1999 29.59 190.47 160.88 

11/27/2001 36.42 190.47 154.05 
3/12/2002 24.85 190.47 165.62 
11/6/2002 22.00 190.47 168.47 
6/22/2004 27.88 190.47 162.59 
9/13/2004 34.74 190.47 155.73 

12/17/2004 32.49 190.47 157.98 
3/18/2005 23.40 190.47 167.07 
8/29/2007 37.99 190.47 152.48 

DMW-6 

12/4/2007 38.53 190.47 151.94 

11/21/93 34.32 180.78 146.46 
7/20/1995 22.00 180.78 158.78 

10/17/1995 30.68 180.78 150.10 
9/10/1999 34.32 180.78 146.46 

11/20/2001 38.98 180.78 141.80 
11/5/2002 42.74 180.78 138.04 
6/22/2004 31.12 180.78 149.66 
9/13/2004 39.49 180.78 141.29 

12/17/2004 33.49 180.78 147.29 
3/16/2005 25.39 180.78 155.39 
9/5/2007 44.53 180.78 136.25 

DMW-7 

12/4/2007 42.37 180.78 138.41 
11/15/93 28.23 162.36 134.13 

10/28/1994 37.83 162.36 124.53 
7/20/1995 19.70 162.36 142.66 

10/17/1995 23.76 162.36 138.60 
9/22/1999 25.84 162.36 136.52 

11/29/2001 30.05 162.36 132.31 
11/5/2002 33.75 162.36 128.61 
6/23/2004 22.78 162.36 139.58 
9/13/2004 28.68 162.36 133.68 

12/17/2004 26.29 162.36 136.07 
3/15/2005 20.23 162.36 142.13 
9/6/2007 32.61 162.36 129.75 

DMW-8 

12/4/2007 32.45 162.36 129.91 
11/21/93 29.82 190.95 161.13 

10/28/1994 28.90 190.95 162.05 
7/21/1995 17.70 190.95 173.25 

10/17/1995 19.90 190.95 171.05 
9/15/1999 29.61 190.95 161.34 

DMW-10 

11/20/2001 35.81 190.95 155.14 
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3/12/2002 35.81 190.95 155.14 
11/6/2002 34.74 190.95 156.21 
6/22/2004 22.10 190.95 168.85 
9/13/2004 34.75 190.95 156.20 

12/17/2004 34.64 190.95 156.31 
3/16/2005 20.56 190.95 170.39 
8/30/2007 35.25 190.95 155.70 
12/4/2007 36.66 190.95 154.29 
11/18/93 39.18 189.87 150.69 

10/28/1994 40.92 189.87 148.95 
7/21/1995 28.84 189.87 161.03 

10/18/1995 29.66 189.87 160.21 
9/15/1999 36.07 189.87 153.80 

11/20/2001 40.18 189.87 149.69 
11/11/2002 41.04 189.87 148.83 
6/23/2004 35.06 189.87 154.81 
9/13/2004 39.46 189.87 150.41 

12/17/2004 38.78 189.87 151.09 
3/16/2005 29.37 189.87 160.50 
9/5/2007 40.59 189.87 149.28 

DMW-11 

12/4/2007 41.18 189.87 148.69 
11/22/93 36.65 179.34 142.69 

10/28/1994 45.98 179.34 133.36 
7/21/1995 30.18 179.34 149.16 

10/18/1995 32.10 179.34 147.24 
9/15/1999 37.31 179.34 142.03 

11/29/2001 39.85 179.34 139.49 
3/13/2002 28.38 179.34 150.96 

11/26/2002 41.62 179.34 137.72 
6/23/2004 37.04 179.34 142.30 
9/13/2004 43.28 179.34 136.06 

12/17/2004 NS 179.34 NS 
3/18/2005 DAMAGED DAMAGED DAMAGED 

DMW-12 

9/6/2007 PAVED OVER PAVED OVER PAVED OVER 
11/23/93 29.80 169.41 139.61 

7/21/1995 20.04 169.41 149.37 
10/18/1995 24.92 169.41 144.49 
9/14/1999 30.21 169.41 139.20 

11/28/2001 33.77 169.41 135.64 
11/11/2002 -1.00 169.41 170.41 
6/28/2004 28.72 169.41 140.69 
9/13/2004 36.02 169.41 133.39 

12/17/2004 29.72 169.41 139.69 
3/14/2005 20.70 169.41 148.71 

DMW-13 

9/7/2007 BURIED BURIED BURIED 

11/17/93 27.68 156.76 129.08 
10/28/1994 38.10 156.76 118.66 
7/21/1995 18.85 156.76 137.91 

10/18/1995 24.65 156.76 132.11 

DMW-14 

9/13/1999 28.56 156.76 128.20 
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11/28/2001 31.02 156.76 125.74 
3/12/2002 21.82 156.76 134.94 
11/6/2002 35.99 156.76 120.77 
6/21/2004 26.29 156.76 130.47 
9/13/2004 34.16 156.76 122.60 

12/17/2004 28.59 156.76 128.17 
3/14/2005 20.67 156.76 136.09 
9/6/2007 38.48 156.76 118.28 

12/4/2007 34.77 156.76 121.99 
11/17/93 16.01 168.35 152.34 

7/21/1995 13.40 168.35 154.95 
10/18/1995 15.64 168.35 152.71 
9/14/1999 15.94 168.35 152.41 

11/28/2001 15.85 168.35 152.50 
3/13/2002 13.01 168.35 155.34 
11/6/2002 18.85 168.35 149.50 
6/21/2004 15.24 168.35 153.11 
9/13/2004 17.28 168.35 151.07 

12/17/2004 14.59 168.35 153.76 
3/14/2005 12.61 168.35 155.74 
9/6/2007 19.42 168.35 148.93 

DMW-15 

12/4/2007 17.80 168.35 150.55 
11/23/93 31.49 177.32 145.83 

10/28/1994 38.98 177.32 138.34 
7/25/1995 19.74 177.32 157.58 

10/18/1995 21.94 177.32 155.38 
9/21/1999 24.47 177.32 152.85 

11/28/2001 34.85 177.32 142.47 
3/13/2002 24.21 177.32 153.11 

11/12/2002 36.51 177.32 140.81 
6/21/2004 24.88 177.32 152.44 
9/13/2004 31.65 177.32 145.67 

12/17/2004 31.63 177.32 145.69 
3/14/2005 23.97 177.32 153.35 
9/6/2007 37.04 177.32 140.28 

DMW-16 

12/4/2007 38.12 177.32 139.20 
11/22/93 46.31 204.77 158.46 

10/28/1994 51.40 204.77 153.37 
7/21/1995 34.50 204.77 170.27 

10/17/1995 38.62 204.77 166.15 
9/16/1999 41.16 204.77 163.61 

11/27/2001 47.59 204.77 157.18 
11/6/2002 49.05 204.77 155.72 
6/22/2004 40.03 204.77 164.74 
9/13/2004 45.39 204.77 159.38 

12/17/2004 44.89 204.77 159.88 
3/15/2005 38.36 204.77 166.41 
8/30/2007 48.85 204.77 155.92 

DMW-17 

12/4/2007 50.20 204.77 154.57 
11/17/93 31.89 163.58 131.69 DMW-18 

10/28/1994 41.76 163.58 121.82 
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7/24/1995 24.20 163.58 139.38 
10/16/1995 27.58 163.58 136.00 
9/13/1999 29.88 163.58 133.70 

11/27/2001 34.75 163.58 128.83 
11/6/2002 38.02 163.58 125.56 
6/22/2004 27.79 163.58 135.79 
9/13/2004 33.65 163.58 129.93 

12/17/2004 31.35 163.58 132.23 
3/14/2005 25.69 163.58 137.89 
9/5/2007 38.27 163.58 125.31 

12/4/2007 37.35 163.58 126.23 
11/17/93 25.81 152.84 127.03 

10/28/1994 34.30 152.84 118.54 
7/24/1995 20.36 152.84 132.48 

10/18/1995 23.47 152.84 129.37 
11/26/2002 30.55 152.84 122.29 
6/21/2004 NS 152.84 NS 
9/13/2004 32.42 152.84 120.42 

12/17/2004 26.30 152.84 126.54 
3/14/2005 18.46 152.84 134.38 
9/5/2007 35.52 152.84 117.32 

DMW-19 

12/4/2007 30.81 152.84 122.03 

12/14/93 39.15 165.31 126.16 
7/25/1995 32.66 165.31 132.65 

10/18/1995 32.40 165.31 132.91 
9/14/1999 42.60 165.31 122.71 

11/29/2001 46.53 165.31 118.78 
3/14/2002 dry 165.31 dry 
6/21/2004 44.28 165.31 121.03 
9/13/2004 DAMAGED DAMAGED DAMAGED 

12/17/2004 DAMAGED DAMAGED DAMAGED 

DMW-20 

3/18/2005 DAMAGED DAMAGED DAMAGED 
12/11/93 NS 195.89 NS 

7/26/1995 NS 195.89 NS 
10/16/1995 NS 195.89 NS 
9/15/1999 24.41 195.89 171.48 

11/26/2001 30.43 195.89 165.46 
11/7/2002 31.99 195.89 163.90 
9/13/2004 NS NS NS 

12/17/2004 NS NS NS 
3/18/2005 NS NS NS 
9/6/2007 30.36 195.89 165.53 

EC-MW-1 

12/5/2007 33.09 195.89 162.80 
9/17/1999 NS NS NS 

11/29/2001 NS NS NS 
11/8/2002 NS NS NS 
9/13/2004 NS NS NS 

12/17/2004 NS NS NS 
3/16/2005 NS NS NS 

EW-03 

9/11/2007 NS NS NS 
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12/4/2007 NS NS NS 
9/17/1999 NS NS NS 
6/21/2004 NS NS NS 
9/13/2004 NS NS NS 

12/17/2004 NS NS NS 
3/18/2005 NS NS NS 
9/11/2007 NS NS NS 

EW-05 

12/4/2007 NS NS NS 
12/11/93 NS 212.31 NS 

7/26/1995 NS 212.31 NS 
10/16/1995 NS 212.31 NS 
9/16/1999 27.30 212.31 185.01 

11/19/2001 34.45 212.31 177.86 
3/13/2002 20.61 212.31 191.70 
11/7/2002 35.81 212.31 176.50 
6/23/2004 22.06 212.31 190.25 
9/13/2004 28.72 212.31 183.59 

12/17/2004 28.03 212.31 184.28 
3/16/2005 20.24 212.31 192.07 
9/11/2007 37.26 212.31 175.05 

FA-MW-2 

12/5/2007 DRY 212.31 NS 
9/20/1999 11.37 203.66 192.29 

11/20/2001 11.03 203.66 192.63 
3/13/2002 6.47 203.66 197.19 

11/12/2002 11.13 203.66 192.53 
9/13/2004 NS NS NS 

12/17/2004 NS NS NS 
3/18/2005 NS NS NS 
9/11/2007 11.95 203.66 191.71 

FC-MW-2 

12/5/2007 11.55 203.66 192.11 
10/16/1995 NS 218.90 NS 
9/20/1999 9.64 218.90 209.26 
9/13/2004 NS NS NS 

12/17/2004 NS NS NS 
MC-MW 

3/18/2005 NS NS NS 
12/11/93 NS 218.90 NS 

7/26/1995 NS 218.90 NS 
11/28/2001 8.31 218.90 210.59 
3/14/2002 8.19 218.90 210.71 

11/11/2002 9.42 218.90 209.48 
9/13/2004 NS NS NS 

12/17/2004 NS NS NS 

MC-MW-1 

3/18/2005 NS NS NS 

11/21/93 NS 212.02 NS 
10/28/1994 NS 212.02 NS 
7/25/1995 NS 212.02 NS 

10/16/1995 NS 212.02 NS 
9/14/1999 8.32 212.02 203.70 

11/26/2001 6.78 212.02 205.24 

MS-MW-1 

3/13/2002 6.51 212.02 205.51 
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11/11/2002 8.00 212.02 204.02 
9/13/2004 NS NS NS 

12/17/2004 NS NS NS 
3/18/2005 NS NS NS 
9/14/2007 8.57 212.02 203.45 
12/5/2007 7.96 212.02 204.06 
12/14/93 NS NS NS 

9/13/2004 NS NS NS 
3/18/2005 NS NS NS 
9/6/2007 30.38 NS NS 

NG-S1 

12/5/2007 31.03 NS NS 
12/15/93 NS 199.52 NS 

7/26/1995 NS 199.52 NS 
10/16/1995 NS 199.52 NS 
9/20/1999 9.65 199.52 189.87 

11/28/2001 9.15 199.52 190.37 
3/13/2002 8.05 199.52 191.47 
11/7/2002 9.76 199.52 189.76 
6/23/2004 9.77 199.52 189.75 
9/13/2004 9.92 199.52 189.60 

12/17/2004 9.27 199.52 190.25 
3/17/2005 9.06 199.52 190.46 
9/11/2007 UNABLE TO OPEN WELL 

NV-MW-1 

12/5/2007 UNABLE TO OPEN WELL 
11/17/93 NS NS NS 

10/28/1994 NS NS NS 
7/26/1995 NS NS NS 
9/13/2004 NS NS NS 

ST-MW-1 

3/18/2005 NS NS NS 
6/28/2004 12.66 205.08 192.42 
9/13/2004 14.51 205.08 190.57 

12/17/2004 12.61 205.08 192.47 
3/16/2005 10.83 205.08 194.25 
9/6/2007 15.08 205.08 190.00 

MW-21 

12/4/2007 14.37 205.08 190.71 
6/28/2004 39.28 186.74 147.46 
9/13/2004 45.53 186.74 141.21 

12/17/2004 37.75 186.74 148.99 
3/15/2005 30.02 186.74 156.72 
9/5/2007 49.04 186.74 137.70 

MW-22 

12/4/2007 45.36 186.74 141.38 
6/28/2004 32.89 172.98 140.09 
9/13/2004 DRY 172.98 DRY 

12/17/2004 33.17 172.98 139.81 
3/15/2005 25.80 172.98 147.18 
9/11/2007 DRY 172.98 NS 

MW-23 

12/4/2007 DRY 172.98 NS 
6/28/2004 28.00 173.40 145.40 
9/13/2004 DRY 173.40 DRY 

12/17/2004 33.01 173.40 140.39 

MW-24 

3/15/2005 27.49 173.40 145.91 
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9/5/2007 34.56 173.40 138.84 
12/4/2007 DRY 173.40 NS 
6/28/2004 24.88 164.51 139.63 
9/13/2004 30.54 164.51 133.97 

12/17/2004 29.04 164.51 135.47 
3/14/2005 23.90 164.51 140.61 
9/11/2007 DRY 164.51 NS 

MW-25 

12/4/2007 34.42 164.51 130.09 
6/28/2004 26.46 170.35 143.89 
9/13/2004 DRY 170.35 DRY 

12/17/2004 32.94 170.35 137.41 
3/15/2005 27.49 170.35 142.86 
9/5/2007 DRY 170.35 NS 

MW-26 

12/4/2007 DRY 170.35 NS 
6/28/2004 32.23 165.50 133.27 
9/13/2004 DRY 165.50 DRY 

12/17/2004 32.17 165.50 133.33 
3/14/2005 23.68 165.50 141.82 
3/14/2005 23.68 165.50 141.82 
9/5/2007 34.62 165.50 130.88 

MW-27 

12/4/2007 DRY 165.50 NS 

6/28/2004 19.68 157.17 137.49 
9/13/2004 24.98 157.17 132.19 

12/17/2004 23.54 157.17 133.63 
3/14/2005 17.56 157.17 139.61 
9/5/2007 29.33 157.17 127.84 

MW-28 

12/4/2007 28.93 157.17 128.24 
12/17/2004 41.96 205.06 163.10 
3/17/2005 31.69 205.06 173.37 
9/14/2007 45.91 205.06 159.15 

ERI-MW-8 

12/5/2007 DRY 205.06 NS 
12/17/2004 21.82 181.51 159.69 
3/17/2005 19.17 181.51 162.34 
9/14/2007 24.53 181.51 156.98 

ESP-MW-4 

12/5/2007 32.21 181.51 149.30 
12/17/2004 26.75 151.33 124.58 LOG-MW-2 
3/18/2005 NS NS NS 

12/17/2004 19.45 203.44 183.99 
3/17/2005 14.92 203.44 188.52 
9/14/2007 22.41 203.44 181.03 

VAN-MW-3 

12/5/2007 24.25 203.44 179.19 

NS - no data available    
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