INTERDEPARTMENTAL MEMORANDUM
TO: Butte County Water Commission

FROM: Kristen McKillop, Manager — Program Development
Water and Resource Conservation

SUBJECT: 2010 Cumulative Groundwater Quality Trend Monitoring update
DATE: August 4, 2010

INTRODUCTION and BACKGROUND

The Butte County Department of Water and Resource Conservation (DW&RC) conducted its ninth year of
groundwater quality trend monitoring within the county during the week of July 12-15, 2010. As required by
Chapter 33A, the parameters monitored were temperature, pH, Electrical Conductivity. Total Dissolved Solids
were also recorded. These parameters encompass the basic characteristics to consider when evaluating water
for evidence of saline intrusion. The groundwater quality trend monitoring program is designed to track single
monitoring events throughout the county on an annual basis. This year, all samples fell within the acceptable
range of water quality values.

METHODOLOGY and ANALYSIS

The Department owns a Hach sensION multi-parameter meter, which is used to do the groundwater quality
testing with. This is the same meter being used by Glenn County for their monitoring efforts. This year, Glenn
County sampled its grid during the same week. Data collected by both Butte and Glenn County can be
reviewed through the Four County BMOIC. This collaboration will ensure that we are collecting, analyzing and
reporting data in the same manner, which will allow for greater confidence in comparing data across county
lines. The sites visited were on private land and the wells are typically used for agricultural purposes (irrigating
orchards, rice, or pasture), but the two Thermalito wells as well as the Llano Seco sample represent supply for
domestic use. The sampling grid spans from north of the Chico Urban Area (Vina sub-inventory unit), west
towards the Sacramento River (M & T sub-inventory unit), east towards the foothills (Pentz sub-inventory unit),
and south towards Gridley (Biggs-West Gridley sub-inventory unit). Just to note, one of the wells in the
Thermalito sub-inventory unit was not sampled this year, as Thermalito Water & Sewer District had taken the
well we sample offline for repairs.

As in previous years, we are fortunate to have the support and permission from the local property owners who
allowed access to their wells. We have provided them with the preliminary results from this year’s monitoring
for their general knowledge.

The data collected this summer is comparable to data collected in the eight preceding years. Every effort is
made to sample each location within the same hourly window as in previous years. To date, temperature has
been consistent in all wells. Temperature is a standard parameter measured when assessing water quality
mostly to indicate the point at which water being sampled is representative of aquifer water and not water
standing in the well casing. Data is recorded when the temperature, pH and EC from the well stabilizes,
typically after purging a minimum of three well volumes. Considerable changes in temperature could be an
indication of other source waters migrating into the aquifer system such as stream seepage or flow from a
different aquifer system. The lowest temperature reading was in the M&T sub-inventory unit (17.8 oC) and the
high being in the Cherokee sub-inventory unit (21.9 oC). Temperature is an important parameter because it
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affects chemical reactions that may occur in groundwater. Other parameters such as pH remained stable and
within the secondary water quality thresholds.

Total dissolved solids measures water quality suitability for public, industrial, and agricultural uses and
electrical conductivity measures the ability of a solution to conduct an electrical current. Readings for total
dissolved solids and electrical conductivity varied more than pH and temperature. However, the readings we
observed were well within the secondary water quality thresholds established by State and Federal regulatory
agencies.

The US Environmental Protection Agency (US EPA) establishes drinking water quality standards using two
categories; Primary Standards and Secondary Standards'. Primary Standards are based on health
considerations and Secondary Standards are based on taste, odor, color, corrosivity, foaming, and staining
properties of water. Examples of secondary water quality thresholds are summarized in Table 1 below:

Table 1. US EPA Secondary Standards for measured parameters

Parameter Secondary Standard or ObsRearT/gez c;009
Secondary WQ Threshold . Notes re: Butte County Study
Readings

oH 6.510 8.5 6.6-7.9 Wlth.m range of secondary water
quality thresholds.

Total Dissolved < 500 ppm — drinking water 25 6 - 237 Within range of secondary water

Solids (TDS) < 450 ppm — ag water : quality thresholds

Electrical < 900 uS - drinking water 151.8 - 488 Within range of secondary water

Conductivity (EC) < 700 uS - ag water ' quality thresholds

Water quality data collected from the specific wells are presented in tables on the attached pages.

CONCLUSION

This was the ninth season the DW&RC collected groundwater quality information. The information was
presented to, and reviewed by, the Technical Advisory Committee at their July 22, 2010 meeting. Overall, the
results of the water quality sampling indicate that groundwater in the basin is of high-quality, free of saline
intrusion and is in good health. Water quality parameters have naturally occurring variability, so year to year
changes are expected and not a cause for investigation or analysis. Further investigation would only be
necessary if values were to fall outside of acceptable range. This data will help the DW&RC continue building a
foundation that serves to establish baseline levels of these parameters across the county so that any future
changes in water quality can be detected and further investigation and monitoring can subsequently be
developed. The full report including graphical and tabular data can be found on the Department website
http://www.buttecounty.net/waterandresource/ under the MONITORING tab.

Further information on water quality standards for different constituents can be found at www.swrcb.ca.gov or
in the Compilation of Water Quality Goals, published by the State Water Resources Control Board.
Additionally, the State Water Resources Control Board has recently published a DRAFT Groundwater Quality
Protection Strategy, A “Roadmap” for the Central Valley Region®. The intent the “Roadmap” is not to initiate
any new regulatory programs, but rather to provide a long range planning document that defines the regulatory
programs to be enhanced, and identify ways to expand on all partnering opportunities with other federal, state,
and/or local agencies to protect groundwater quality. Included as an Appendix to this document is a data table
from the DRAFT “Roadmap” that lists existing groundwater protection programs along with the responsible
Federal, State and Local agencies for monitoring and regulation. If you have questions please contact Kristen
McKillop at 538-6265.

! http://www.epa.gov/safewater/consumer/2ndstandards.html
2 http://www.swrch.ca.qgov/rwgcb5/water issues/groundwater guality/index.shtml
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Table 2. Cumulative Temperature Measurements in degrees Celsius

Groundwater Temperature - 2002 through 2010 (in degrees Celcius)

° Celsius ° Fahrenheit
0 32
5 41
10 50
15 59
20 68
21 69.8
22 71.6
23 73.4
24 75.2

Sub-area S&}ﬁj\é\éer” 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Biggs-West Gridley 18NO2E35R01M | 185 | 18,5 | 18.1 | 20.5 | 18.2 | 18.3 | 18.7 | 19.0 | 19.2
Cherokee 20N02E24Q01M | 22.4 | 219 ( 21.2 | 21.4 | 21.1 | 20.7 | 21.0 | 20.9 | 21.9
Chico Urban Area 22N02E17 184 | 20.1 | 18.2 | 18.8
Durham Dayton 21INO1E15EO2M | 18.8 | 199 | 21.8 | 204 | 174 | n/a | 19.3 | n/a | 18.9
Esquon 20NO2EO9MO2M | 19.7 | 189 | 19.6 | 20.1 | 20.7 | 19.0 | 19.6 | 19.0 | 19.1
Llano Seco 20.8 | 20.6 | 20.7
M&T 22NO1E15DO2M | 17.6 | 18.2 | 17.8 | 19.2 | 186 | 18.0 | 17.7 | 18.6 | 17.8
Pentz 21N03E29J003M 222|215 213 | 215
*Pentz-Butte Valley 21INO3E26EO1M | 27.0 | 26.4 | 26.7 | 23.2
Thermalito 19NO4EO6EO2M | 18.3 | 179 | 17.1 | 17.1 | 184 | 17.7 | 189 | 17.6 | n/a
Thermalito domestic 194 ]| 194 | 194
Vina 23NO1E29LO3M | 19.6 | 20.3 | 19.2 | 19.2 | 196 | 18.9 | 19.6 | 18.9 | 18.8
Western Canal (east) 20N02E15RO1IM | 184 | 18.2 | 199 | 205 | 188 | 18.6 | 19.1 | 19.0 | 18.8
Western Canal (west) 20NO1E15D01M | 19.0 | 18.1 | 198 | 20.8 | 185 | 20.6 | 21.8 | 185 | 19.1

*The distance between the Pentz-Butte Valley well no longer monitored and the new Pentz well is approximately 2.4 miles.

Table 3. Average and Range of Temperature — 2002 through 2010

Sub-area Average Range
Biggs-West Gridley 18.8 18.1-20.5
Cherokee 21.4 20.7-22.4
Chico Urban Area 18.9 18.2-20.1
Durham Dayton 19.5 17.4-21.8
Esquon 19.5 18.9-20.7
M&T 18.2 17.6-19.2
Pentz 21.7 21.3-22.2
*Pentz-Butte Valley 25.8 23.2-27.0
Thermalito 17.9 17.1-18.9
Vina 19.3 18.8-20.3
Western Canal (east) 19.0 18.2-20.5
Western Canal (west) 19.6 18.1-21.8
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Table 4. Cumulative pH Measurements in degrees Celsius

Groundwater pH - 2002 through 2010

Sub-area Slilal}em\t;\é?" 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Biggs-West Gridley 18NO2E35R01M | 7.60 | 7.50 | 7.50 | 7.04 | 760 | 764 | 7.72 | 7.88 | 7.86
Cherokee 20N02E24QO1M | 7.50 | 7.50 | 7.10 | 7.40 | 7.40 | 7.30 | 7.30 | 7.30 | 7.23
Chico Urban Area 22N02E17 6.88 | 6.94 | 6.90 | 6.99
Durham Dayton 21INO1E15EO2M | 7.70 | 7.20 | 760 | 7.60 | 750 | n/a | 754 | n/a | 7.41
Esquon 20NO2EO9MO2M | 7.30 | 7.50 | 7.10 | 7.40 | 7.50 | 7.43 | 7.24 | 7.42 | 7.38
Llano Seco 7.90 | 8.07 | 8.15
M&T 22NO1E15DO2M | 7.20 | 7.50 | 6.90 | 7.80 | 7.90 | 7.62 | 7.68 | 7.62 | 7.62
Pentz 21N0O3E29J003 758 | 7.40 | 7.53 | 7.44
*Pentz-Butte Valley 21NO3E26EOIM | 7.10 | 6.90 | 7.29 | 6.24
Thermalito 19NO4EO6EO02M | 7.00 | 6.50 | 7.10 | 7.10 | 7.90 | 7.40 | 7.42 | 7.44 | nla
Thermalito domestic 773 | 7.84 | 7.71
Vina 23NO1E29LO3M | 7.50 | 7.60 | 6.90 | 6.20 | 7.70 | 7.54 | 7.51 | 7.39 | 7.57
Western Canal (east) 20NO2E15RO1M | 7.00 | 6.60 | 6.80 | 6.90 | 7.30 | 6.92 | 6.96 | 7.00 | 7.10
Western Canal (west) 20NO1E15D01IM | 7.80 | 8.10 | 7.10 | 690 | 790 | 7.88 | 7.81 | 6.59 | 7.75

*The distance between the Pentz-Butte Valley well no longer monitored and the new Pentz well is approximately 2.4 miles.

Table 5. Average and Range of pH — 2002 through 2010

Sub-area Average | Range
Biggs-West Gridley 7.59 7.0-7.7
Cherokee 7.34 7.1-7.5
Chico Urban Area 6.93 6.9
Durham Dayton 7.51 7.2-7.7
Esquon 7.36 7.1-7.5
M&T 7.54 6.9-7.9
Pentz 7.49 7.4-7.6
*Pentz-Butte Valley 6.88 6.2-7.3
Thermalito 7.23 6.5-7.9
Vina 7.32 6.2-7.7
Western Canal (east) 6.94 6.6-7.3
Western Canal (west) 7.41 6.6-8.1




Table 6. Cumulative EC Measurements in microsiemens

Groundwater EC - 2002 through 2010

Sub-area Slilitfn\é\éer" 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Biggs-West Gridley 18NO2E35R01M | 346 | 370 | 323 | 361 | 351 | 382 | 354 | 331 | 343
Cherokee 20N02E24Q01M | 222 | 232 | 215 | 266 | 242 | 267 | 268 | 243 | 270
Chico Urban Area 22N02E17 280 | 291 | 260 | 249
Durham Dayton 21INO1E15EO2M | 315 | 348 | 259 | 340 | 322 | n/a | 327 | n/la | 307
Esquon 20NO2EO9MO2M | 388 | 526 | 470 | 557 | 507 | 480 | 439 | 419 | 427
Llano Seco 204 | 195 | 196
M&T 22NO1E15DO2M | 418 | 551 | 678 | 504 | 465 | 451 | 667 | 445 | 592
Pentz 21N03E29J003 218 | 229 | 227 | 225
*Pentz-Butte Valley 21NO3E26EO1IM | 195 | 186 | 211 | 240
Thermalito 19NO4EQ6EO2M | 132 | 164 | 149 | 150 | 152 | 242 | 205 | 158 | n/a
Thermalito domestic 374 | 350 | 354
Vina 23NO1E29LO3M | 197 | 225 | 180 | 216 | 192 | 224 | 203 | 200 | 199
Western Canal (east) 20NO2E15RO1M | 447 | 344 | 400 | 524 | 492 | 471 | 482 | 488 | 465
Western Canal (west) 20NO1E15D01M | 464 | 248 | 407 | 501 | 309 | 477 | 469 | 462 | 455

*The distance between the Pentz-Butte Valley well no longer monitored and the new Pentz well is approximately 2.4 miles.

Table 7. Average and Range of EC — 2002 through 2010

Sub-area Average | Range
Biggs-West Gridley 351 323-370
Cherokee 247 215-268
Chico Urban Area 270 260-291
Durham Dayton 317 259-348
Esquon 468 388-557
M&T 530 418-667
Pentz 225 218-229
*Pentz-Butte Valley 208 186-240
Thermalito 169 132-242
Vina 204 180-225
Western Canal (east) 457 344-524
Western Canal (west) 421 248-501




Table 8. Cumulative TDS Measurements in mg/L (1 mg/L = 1 ppm for dilute aqueous solutions)

Groundwater TDS - 2002 through 2010

Sub-area Sﬁga\é\g" 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Biggs-West Gridley 18NO2E35R01M | 172.0 | 184.0 | 163.0 | 180.0 | 169.0 | 184.0 | 171.0 | 162.1 | 164.8
Cherokee 20N02E24Q01M | 111.0 | 115.0 | 109.0 | 132.0 | 116.0 | 128.0 | 128.4 | 116.6 | 129.6
Chico Urban Area 22N02E17 136.0 | 139.8 | 124.3 | 118.3
Durham Dayton 21NO1E15EO2M | 161.0 | 175.0 | 130.0 | 169.0 | 155.0 | n/a | 157.4| nl/a | 147.5
Esquon 20NO2EQ9MO02M | 194.0 | 265.0 | 235.0 | 278.0 | 244.0 | 232.0 | 212.0 | 203.0 | 206.0
Llano Seco 97.1 | 93.2 | 93.6
M&T 22N01E15D0O2M | 209.0 | 279.0 | 340.0 | 251.0 | 225.0 | 218.0 | 324.0 | 215.0 | 287.0
Pentz 21NO3E29J003 105.0 | 109.8 | 108.8 | 107.7
*Pentz-Butte Valley 21INO3E26EO1M | 100.0 [ 93.0 | 105.0 | 120.0
Thermalito 19NO4EO6EO2M | 67.0 | 82.0 | 73.0 | 75.0 | 73.0 | 116.0 | 98.3 | 75.6 n/a
Thermalito domestic 179.0 | 168.7 | 170.9
Vina 23NO1E29LO3M | 96.0 | 109.0 | 90.0 | 107.0 [ 90.0 | 108.0 | 97.5 | 95.5 | 94.8
Western Canal (east) 20NO2E15R0O1M | 223.0 | 172.0 | 203.0 | 262.0 | 246.0 | 228.0 | 233.0 | 237.0 | 223.0
Western Canal (west) | 20NO1E15D01M | 232.0 | 123.0 | 206.0 | 250.0 | 155.0 | 230.0 | 227.0 | 224.0 | 221.0

*The distance between the Pentz-Butte Valley well no longer monitored and the new Pentz well is approximately 2.4 miles.

Table 9. Average and Range of TDS — 2002 through 2010

Sub-area Average Range
Biggs-West Gridley 172.2 162-184
Cherokee 120.6 109-132
Chico Urban Area 129.6 136-139.8
Durham Dayton 156.4 169-175
Esquon 229.9 194-278
M&T 260.9 209-340
Pentz 107.9 105-109.8
*Pentz-Butte Valley 104.5 93-120
Thermalito 82.5 67-116
Vina 98.7 90-109
Western Canal (east) 226.8 172-262
Western Canal (west) 207.9 123-250
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Figure 2. Biggs-West Gridley well monitored for EC
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Figure 3. Biggs-West Gridley well monitored for pH
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Figure 5. Cherokee well monitored for pH
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Figure 6. Chico Urban Area well monitored for EC
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Figure 7. Chico Urban Area well monitored for pH
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Figure 8. Durham Dayton well monitored for EC
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Figure 9. Durham Dayton well monitored for pH
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Figure 10. Esquon well monitored for EC
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Figure 11. Esquon well monitored for pH
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Figure 12. M&T well monitored for EC
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Figure 13. M&T well monitored for pH
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Figure 14. Pentz well monitored for EC
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Figure 15. Pentz well monitored for pH
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Figure 16. Thermalito well monitored for EC

22



pH
SWN 19NO4E06E02M
9
) 44_A,,,,,’f/ff””’.--§“‘-~s~\A
7 - -
6 d
5
I
o
4
3 4
2
1 d
0 T T T T T T T
2002 2003 2004 2005 2006 2007 2008 2009
Year
—&—pH EPA Desirable Lower Limit EPA Desirable Upper Limit

2010

Figure 17. Thermalito well monitored for pH
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Figure 18. Vina well monitored for EC
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Figure 19. Vina well monitored for pH
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Figure 20. Western Canal (east) well monitored for EC
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Figure 21. Western Canal (east) well monitored for pH
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Figure 22. Western Canal (west) well monitored for EC
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Figure 23. Western Canal (west) well monitored for pH
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APPENDIX A

Federal, State and Local
Groundwater Quality Monitoring

30



faoenbaruou = N
Aojembal =y

dewpeoy UoaaI0ld AIEND JSEMPUNOIS

Guuoyuouw Jayem GHgULD = p
Guuoyuow asuetjdwog = 3
Buuouow Jusigue = e

Aay Bullouuow Jaempunoln,

H

UD02]01d PUE[SMN

DURNULIZ 113N J2IEM

fuiuueld Aleno g Anuent J31em

e

ENEREEE

UOIEAISSUOD JREA

DUE] 0} S52DIELPSIO 2)SEM,

syue] abelols punoJbuspun

wielbold
jonuon uonaalu) punoibispun

1SaMEH Jaquul |

FIUBISISSY |BIUYD3 L

|OQUDD) UDIS0IT 5 JSjEm ULOS

dNUE3|D 7 JUSLWISS255Y Mg

[y 14

SW2ISAS Jndas

Ualeasay

salouaby |miapady

bulpAIaY B UOHEWEPSY

SUOIJEI20SSY § SUONY B0

saiouaby |eoo 9 Geg

35 '8 SIES aplalsad

DUy

S|IUPUET]

buiuue|4 250 pue

oty uonebi|

i

3]SE/\ SNOPIEZEH

ableyday Ja1empunols

=

=

=

=

UIESNNO § UONEINDT

121epn DUULIg

o jo

S2l|IDES |EWIUY pauyuod

uogeiodion
suoplfeo) spue pajebif.

aouEsISSY AJUNWWOS [BINY

aanosay Jaiempunois)

S17vs-AD)

salouaby Jaep ueqin E!um;uegl

USSY JSIBAN |BINY e;um;”egl
ussy Jajempuncis eosesl

salouaby

J2IENN BILIOJ|ED) JO UOIE DOSSY

8101451 J8lepg =
pieog Jeep, 2 1s=

sjosiq |eroedse

$1014810 UoieAIasuC) adnosay|

sdnaio Wl

dmale

0sLaf-

Hdaf

T
940]
svdno|
saiunoDfs

Hd
900

salofs

FEEEREETLETER |EJ.1UEIDI:_:- o

w400 |
ERLE=C |

CIVEREED, B

sosn|«=
vd3snk:

=
[

80IMBS BlIPIM PUE Ysid S

SOuN|

20|03 Siled |EUCI!1ENI

ERED qsam;gl

SdJDQIG

dog]

DULIO)IUCHY J9JEMPLNOIS)

TREE |

sweifold uona310.d J9IEMPUNOIS + 3qeL




