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Arsenic in Delta groundwater

1. What caused the increase after 2005 and was the
CalSim Il and/or DSM2 model updated to reflect the
change?

2. What do the WaterFix model(s) show will be the
impact to Delta area groundwater during construction
and when in operation?
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Where We Are
As more Sacramento River water is diverted away from
the Northern California aquifer, trace consentrations of Zoom to State(s) E]
natural minerals, like arsenic, will increase most likely.
How does the Delta Plan and BDCP address the
impacts to private and commercial wells in NorCal?
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ARSENIC

In 2000 groundwater tests
Showed limited incidence

Of arsenic above 10 ppb, and
That higher level of arsenic
Was located at the north end
Of the Yolo Bypass, at the
Catchment basin west of
Woodland, from appearances.

Figure5 Arsenic concentrations in ground water in the study areas of the Southern Sacramento Valley Ground -Water Ambient

Monitoring and Assessment (GAMA) study unit.
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By 2006 there was a substantial increase in wells that tested higher for arsenic

In drinking water. Since this a known but unexplained problem, did the WaterFix
Computer modelers assess the impact of diversion of Sacramento River on wells of
The Delta?

4 http://pubs.usgs.gov,/sir/2011/5002/pdf/ir20115002.pdlf P
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WHY is there such high reading in wells
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: orthern Sacramento Valley study unit
and Sutter? And on lower Sac River? Middle Sacramento Valley study unit (MSACV)

Southern Sacramento Valley study unit (SSACV)
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Location and population served by domestic wells in California

Dates

Publication Date :
Time Period :

2015-08-21
1990-01-01

Citation

Johnson, T.D. and Belitz, K_, 2015, Location and population served by domestic wells in California: U.S. Geological
Survey data release, hitp://dx.doi.org/10.5066/FTORIMFWV.

Summary

This dataset identifies the number of individually-owned domestic wells, and the number of households relying upon
domestic water supply in the state of California. The number of wells and households are summarized for each Public
Land Survey System (PLSS) section. The well locations were determined from more than 635,000 scanned
well-completion reports (WCRs) provided by the California Department of Water Resources in 2011. This is only a
partial sample of the total number of WCRs (estimated at 1 to 2 million in total). The number of domestic wells was
estimated based upon a spatially distributed and randomized survey that determined the Township Ratio (TR) for
each fownship in the state (4,692 in total). Each township generally contains 36 sections (6 x 6). The total number of
wells within a section was multiplied by the corresponding TR to estimate the number of domestic wells within each
section. See the "TRatio" column in the attribute table. Each section within the same township will have the same
Township Ratio. The domestic household data are from the 1990 US Census. These data were provided at the
census tract level and were subsequently aggregated to PLSS sections that contained a domestic well. In the case
where census fract data identified households using domestic supply, but there were no domestic wells within the
tract, the household data were distributed evenly to all sections within the tract. In San Luis Obispo County, the

ore, a surrogate method was used. The total number of households

scanned WCRs were incomplete. The
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1. Introduction

The Shallow Aquifer Assessment Survey, a component ofthe California State Water
Resources Control Board's Groundwater Ambient Monitoring Assessment program Priority
Basin Project (GAMA), is focused on the study of groundwater used by individual
househaolds: Individualhousehold wells (domestic wells) are usually shallower than public-
supply wells, and are therefore more susceptible to contamination from the land surface, or
from shallow underground contaminant sources such as leaking fuel or septictanks. The
U.5. GeologicalSurvey (USGS)wastasked to identifywhere domestic wellsare locatedin
the state, and to identify and sample areaswith high densities of domestic-wellusers. This
paper descrnbesthe methodology and results of the domestic-well survey, andthe
identification of high-density domestic-well areas.

According tothe 1990 decadalcensus, the lastyear the US Census surveyed drinking-water
sources, 464,621 California households, eguivalentto 1.2 million people were using
domestic wellwater for theirdrinking water supply. The rest of the population (29.76 million at
the time) relied upon amunicipal source ofwater. The population of California reached
37.25millionin 2010 Ifthe proportion ofthose using domesticwells isthe same asin 1990,
then aver 1.5 million people obtained drinking waterfrom domestic wellsin 2010. The
location ofthe 1.5 million people using domesticwell water, priorto theresearch presented
here, has only been aggregatedinto the geographicboundaries of a census tract, some of
which canbe quite largein California (upto 19,295 km?). Simply distributingthe population
across the entire census tractwould be a generalization that does not capture the natural
clustering of populations that occurs due to the physical, cultural, andeconomic geography
ofthelandscape. Therefore a more accurate method of determining the location of
househaolds using domestic well waterwas needed.

The California Department of Water Resources (DWR) keepsrecords of alltypes ofwells
drilled withinthe state inthe form of Well Completion Reports (WCR) whichare submitted to
DWR bythe well-drilling company. Some of these reports are inpaper format only, however
many have been digitally scanned. These files often contain a single scanned image of the
driller's log, but sometimes they also contain a cover page oraccompanying material. If a
driller's logwas included inthe WCR, it often described specifics about the well such asthe
depth ofthe well, casing perforations, owner, welltype (irrigation, domestic, monitoring,
etc.), andlocation. Driller's loginformationis confidential by state law, making them
unavailable tothe general public. The USGS was granted access tothese scannedimages

www.water.ca.gov/groundwater/casgem/pdfs/CASGEM_5_year_Report.pdf

Figure 4 — General Distribution of CASGEM Wells in Central California
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0 capability with DF A staff, application upload functionality, and the ability to submit and
= review claims online.

=

= 4. Improve Management of Drinking Water Spatial Data: Maximize the use of the State
o5 Water Board's GIS to identify the drinking water infrastructure needs of PWSs. report on
_E', funded projects, and identify opportunities for consolidation.

:-3. 5. Provide Affordable Financing Alternatives: DVWSRF funding reduces PWS's costs of
{;T‘ ZB Provinces (see fig.5) supplying reliable, safe drinking water by providing affordable financing for the

b - construction of technically sound drinking water infrastructure projects. The State Water
o +  Viewed Domestic Well Board encourages PWSs to include energy efficiency and water conservation measures,
ES including water meters. in conjunction with public health related projects. The DVWSRF

Viewed Well Completion Report Paolicy expands the eligibility of projects to include water meters. Water meters not only
encourage the conservation of water. thereby producing savings related to costs of
production, treatment, storage and pumping, but also allow systems to establish

effective water rate structures as well as identify potential distribution system water loss.
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_L: DRINKING WATER STATE REVOLVING FUND SFY 201617
1 INTENDED USE PLAN
5] 6. Acknowledge and Address Hous ehold Affordability Constraints: Strategically use
5 the DWSRF additional subsidy, set-aside funds, and Prop 1 drinking water funds to

o maximize the DWSRF's impact on achieving affordable compliance. The State Water

& Board will regularly reevaluate the afford ability criteria to ensure that PWSs receive an

E appropriate amount of additional subsidy and technical assistance.
lu?: 7. Ensure Program Qutcomes: The State Water Board continue s to monitor and manage
= the DWSRF to ensure that the fund remains financially sound and self-sustaining over
_f? the long term as an ongoing source of funding to assist PWSs in achieving and
— maintaining compliance with the SDWA. The State Water Board continues to focus on
= streamlining and expediting project selection based upon public health priority ranking as
L_”;: well as readiness to proceed to funding.
s

o~

4. Ensure TMF Capacity of PWSs: Continue to provide financial and technical assistance
to PWSs under California’s drinking water capacity development strategy. The State
Water Board's Office of Sustainable Water Solutions plans to bring an informational item
before the Board in May of 2016, which will present a new strategy that combines
strategies of small and/or disadvantaged community wastewater and drinking water

T T 1 7 . .
0 75 130 900 Kilomelers capacﬂy_development. Even tho_ugh the_ prlmaryfocu_s oft_he new strategy is small )
and/or disadvantaged communities, assistance described inthe drinking water capacity
development portion of the new strategy will be available to all drinking water systems
regardless of size. The strategy will address compliance and sustainability challenges
= Fig 2 Amlystsviewed 41,671 wall completion reports, of which 10,839 were identified asindivichally owned domestic wells by outlining the general approaches to be taken over the nextthree fiscal years to
R improve both compliance and sustainability.
8.
=
N 9. Further Enhance The State Water Boards’ LGTS: Begin developing anLGTS mobile
< 5 ooy o . . e 226a < Y 1 the application for DFA staff and a public-facing LGTS platform for applicants to access,
£ ﬂlu total llll}l]l)\’l olrtmrnshlpswnh one ormore dome stic we lIswang.x shghllym.r.ne thana the interact, and monitor funding applications throughout the entirs funding cycle.
S state’s townships, and the township ratio in these townships ranged from 0.01 to 1, with an average
& value of 0526 (Fig 31
° For all counties except for San Luis Obispo County, the number of domestic wells per section was
& estimated using the township ratio (Eq. (2)) for a total 287 248 domestic wells For San Luis Obispo

County, the number of domestic wells per section was estimated from geol ogy, road networks, and
well data from the adjacent counties (see Appendix) bringing the total number of domestic wells in
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Figure 8. Impaired water bodies of the Sacramento River Basin according to the California 303(d) list (U.S.
Environmental Protection Agency, accessed January 2, 2000). Impaired water bodies require the implementation of
a management plan called a Total Maximum Daily Load (TMDL) to bring the water body into compliance with
existing standards. Most of the impairments are the result of pesticides from agricultural or urban use, or from
metals derived from historical mining operations.

Does the modeling for
WaterFix assess impacts
To Delta and exporter
Exposure to mercury
From runoff?



Lowest Average Mercury
Concentrations, FMP 2006

Very High (> 0.9 ppm ww)
= High (0.5 - 0.9 ppm ww)

Moderate (0.1 — 0.5 ppm ww)
. Low (< 0.1 ppm ww)

Species

Largemouth Bass
Pumpkinseed
White Sturgeon
Sacramento Pikeminnow
Sacramento Sucker
Redear Sunfish
American Shad
Brown Bullhead
Bluegill

Channel Catfish
Rainbow Trout
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Map 4. The species at each sampling site with the lowest average mercury concentration (ppm wet weight)
in 2006 is shown. Symbol types represent species. and colors represent average mercury concentration (see
legend). Size limits were applied (Table 5).



