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1. Introductio n

This salinity and nutrient study is designed to establish the baseline water quality conditions
within the Lahontan Basins IRWM area. As part of this study, various websites and databases
were evaluated including those from Lassen County Department of Public Health, Division of
Environmental Health (LCDEH); the California Department of Water Resources (DWR); the
California Regional Water Quality Control BoardLahontan Region (RWQCB); thdSGS
Groundwater Ambient Monitoring and Assessment (GAMA) Program; the University of
California Davis Cooperative Extension, Lassen Couyrtgssenirrigation District; and many
others. A search of these websites and databases indicated no readily discernible salt and nutrient
management plans within thehontan BasinsRWM area. However, the RWQCB has issued
many waste discharge requirements (WDRs)municipal, industrial, agricultural users of
surface water and groundwater which limit the discharge of salts and nutrients within the
Lahontan BasintRWM area. These WDRs and local efforts will be integral parts of a future salt
and nutrient managemeplan for theLahontan BasintRWM area.

This Salt and Nutrient Management Plan evaluates the Honey Lake Groundwater 8asin (6

1.1. Related Efforts

1.1.1. Recycled Water Policy

On May 14, 2009, the State Water Board passed the Recycled Water Policy (Policy) (State
Water Board Resolution No. 20@®11). The Policy requires the development of salt/nutrient
management plans for all groundwater basins in California within five yefagzassage,
regardless of whether recycled water is currently being used within the Basir.ahontan
Basins SNMP must be completed before new recycled water projects in the basin may be
permitted. The information developed in this study and the wafkthe State Water Boaxuill

provide a starting point for stakeholder participation and additional technical analysis needed to
complete recycled water projects.

1.1.2 USGS GAMA

The USGS GAMA Program was created by the State WatardBto provide a comphensive
groundwateiquality baseline for the State of Californi@ihe program is a comprehensive
assessment of statewide groundwater quality designed tovenambient groundwatguality
monitoring and to increase the availability of information abawugdwater quality to the
public. The GAMA program includes the Priority Basin Project, congdidby the USGS in
collaborationwith the State Water Board and Lawrence Livermore National Laboratory.
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The LahontanlRWM areadoes not falwithin a GAMA Priority Basin study unitThe GAMA
program isdesigned to provide a statistically robust characterization of atattgroundwater
quality in theprimary aquifer aithe basirscale. A GAMA search was performed for the Honey
Lake Valley Groundwater Basimsulting in a total of 15%ells with results above comparison
concentration.Samples were collected fror2005 through 201Grom these grid wells for
analysis o0f241 constituents. Using these datajdgpased and spatiatyeightedapproaches
were used t@ssess proportions (aquistale proportions) of highmoderate, antbw relative
concentrations of constituents and constituent classes in the primary aquifer.

The GAMA data indicated that the concentrations of many constitwenésrelated to deptud
groundwater age. However, concentrations of individual tdaests or constituent classalso
were sometimes related to geochemical conditions, Igbesation in the flow system, or land
use. The decrease in concentrations of many constituents depth reflects, in part, that
groundwater generally gets older with depth beneath #itntan Basins IRWP area. Nitrate,
VOC, herbicide, and perchlorate concentrations were significargher in groundwater having
modern and mixed ages than-pnedern ags, indicatinghat these constituents may &igected
by anthropogenic activities in the last 50 years.

The GAMA data indicated that generally, there were manylaiities in groundwater quality
spatially across the study unit. However, some variatioggoundwater quality between study
areas were evident, most likely as a result of differences in landatsral position, redox, and
pH. High concentrations of arsenic and manganese rectin thenorthern area of the Honey
Lake Valleystudy this pattern reflects that groundwater becomes morecredgun thenorthern
part of thestudy unit. Concentrations of uranium and TDS also inece&om north to south
across thatudy unit, probably reflecting several processes that vary with valleyomosi

1.2 Water -Bearing Formations

The Lahontan BasindRWM area covers the entitdoney LakeValley groundwater basin and
the adjacentong Valley,Bull Flat, SecreWalley, and Willow Creek Valley groundwater basins
(see Figure 1)The median depth to watethe Honey Lake Valley groundwater basis
approximately20.4 feet bgs GAMA, GeoTracke). Holocene sedimentary deposits, Pleistocene
lake and neashore deposits, and Pleistocene and-Pl@stocene volcanic rocks comprise the
Honey Lake Valley ®undwder Basin aquifer systenThese aquifer systems are discussed in
the following paragraphs.

Holocene Sedimentary DepositsThese deposits consist of intermediate alluvium, alluvial fans,

and basin deposits that partly fill the structural depression umugitjoney Lake Valley. The
alluvial deposits contain poorly sorted silt, sand, and gravel that accumulate near the rim of the
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basin and along perennial streams where they enter the valley. The permeability of these deposits
is moderate and, due to themited thickness (up to 100 feet), yield small amounts of water.

The alluvial fans consist of poorly sorted deposits ranging in size from clay to boulders that
interfinger with finegrained lake deposits toward the center of the basin. These deposits have
moderate to high permeability and may reach a thickness of 300 feet. The fans have limited areal
extents along the southern perimeter of the basin. The fans yield large amounts of confined and
unconfined groundwater.

The finergrained basin deposits cosisiof poorly consolidated, bedded sand, silt, and clay
deposited near the center of the basin. The basin deposits interfinger with the alluvial deposits.
The deposits are generally thin, have low permeability, and are considered a poor source of
water.

Underlying the Holocene sedimentary deposits are Pliocene semiconsolidated sedimentary and
pyroclastic deposits of tuffaceous silt, clay, diatomite, sand, and pyroclastadl @nd water

laid volcanic tuffs. The thickness is over 4,500 feet between igidhéind Herlong and thins
toward the edge of the basin. The deposits generally have low permeability.

Pleistocene Lake and NeaShore DepositsLake and neashore deposits reach a thickness up

to 700 feet. The lake deposits contain a number of highigngable sand beds in the area
northwest of Honey Lake where they are important sources of groundwater. Lake deposits found
east of Honey Lake and north of Herlong consist mainly of silt and clay with low permeability
and are a poor source of groundwater.

The neatshore deposits are coargained and form a continuous belt around the edge of the
valley. The deposits are highly permeable and yield large amounts of water where saturated.

Plio-Pleistocene and Pleistocene Volcanic rockdhese volcanic rocks consist of jointed
volcanic flows of the Modoc Plateau, which generally have scoriaceous tops and bottoms and
dense interiors. They are found in the north and east side of the basin. This unit has moderate to
high permeability and isn important confined aquifer in the northwestern and northeastern
portions of the valley. The lava flows also serve as important recharge areas.

1.3 Groundwater Hydrogeology/Levels/Movement

Groundwater recharge in Honey Lake Valley occurs through direcipitation, infiltration of
stream flows,and precipitation that infiltrates basalt north of the valley and then percolates
laterally to beneath the valldipor. (DWR 1963). Upland recharge areas consist of Pleistocene
Volcanic Rocks, recharge occurs arecipitation infiltrates the volcanic rocks and then
percolates laterally benthathe valley floor. Subsurfadeew may also enter Honey Lake Valley
from Secret Valley through Pliocene Lake Deposits, which magoh&nuous beneath volcanic
rocksseparating the valleys (DWR, 1963).cdndwater storage capacity talepth of 750 feet
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has been estimated to be about 16,000,000-feete howeer much of this storage is not
available for use due to water quality impairments (DWR, 1963). Charactamiz#tiaqiifer
propertiescompleted by Berger in 2004 indicate that transmissivity in Dry Valley isO1t@0
1,500 square feet per dape hydraulic gradient ranges from 0.003 to 0.005 foot per foot, and
subsuface outflow to the Long Valleyortion of theHoney Lake Groundwater Basin is
estimated to be 50 to 250 ade®t per year.

Hydrographs in Figuré5 at the end of this section show that grounwéevels in Honey Lake
Valley exhibit different trends in different areas. Hydrographs for wells along th
California/Nevada state line shotliat groundwater levels do not fluctuate seasonally in that
area. Hydrographfor wells in the northwesteportion of the valley show that the groundwater
table is influmced by summer pumping and trgabundwater fluaiates from five to 30 feet
annually. Groundwater in the nowhbst portion of the valley alde affected by drought periods,
showing changes in spring groundwater lev#l20 feet over the period frot987 to 1991 as
compared to preceding and subsequesdry. Hydrographs the area near Herlong do not
appear to be affected by drought periods, but instead show a continuiee degroundwater
levels of 20feet during period from 1984 through 2005.

Figure 15 also shows that agricultural land use is @riated in the wegte and northwestern
portions ofthe valley. The areas with groundwater mixed source (surface and groandwat
supplies are the areas thsitow annual fluctuations in groundwater, which is consistent with
summer groundwater withdrawals.

Groundwater movement is largely controlled by topography in Honey Lalleyy generally
moving towardsHoney Lake. Long Valley Creek is a losing stream (surface water moves
downward through the streambadd recharges groundwater) as it crosses Honkg Valley.

The Susan Rer, Gold Run Creek, and Baxtereek are gaining streams (groundwater moves
upward through the stenbed and contributes to stredlow) within Honey Lake Valley.
Unconfined groundwater in the vicinity ¢ferlong appears to be reecged by Long Valley
Creek (USGS, 1963). Phreatophyte evapotranspiration aicdar a significant amount of
groundwater use in the basin (Mayo, 1992)

Groundwater movement in Honey Lake Valley may also be affected by stluttatures.
Honey Lake Valleyis bounded by faults and faults are also present inside Honey Lake,Valley
concealed under Holocene Lakeeposits. Holocene Lake Deposits are not displaced at the
surface, likelydue to emplacement after famtovement. Some faults may act as conduits for
upward migration of threenal water (DWR, 1963). Becau#® faulting is so extensive, additional
research and compilation of exististudies should be undertakenuwnderstand its effects on
groundwater flows (Grose, 2004).
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1.4 Occurrence of Surface Water

Honey Lake Valley is similar to other valleys of the Great Basin in its physiography and its
agricultural land and water use. Most development of the surface water and ground water has
been in the western, less arid pan of the study area, but groundisater used to irrigate about
1,800 acres of alfalfa and pasture in the eastern part of the basin at Fish Spring$rRz0@h.
surface water supplies made up 61 percent of water supplies in Lassen County, while
groundwater supplies made up 35 percéntater supplies.

The hydrologic characteristics dhe region'srivers am streams vary depending on the
watershed of origin, areglevation relationships, and snowfall acauation patternsThe Susan
River flowseasterly to Honey LakandLong Valley Creek flows from Uppekong Valley north
into Honey Lake. Honey Lake, the largest lakeregion andreceives watefrom the Susan
River, Long Valley Creek, Baxter Creek, and Willow Creek.

Susan River

Flows on the Susan River are high in the spring ameéedan the summer and fall. Average
monthly flows are over 100 cfs in February through May, and below 50 cfs in August through
November. Rainfall increases at the three weather stations in November and December without a
corresponding increase in SusandRiflows over the same period, likely due to accumulation of

the precipitation as snowpack. In April and May, the snowpack melts, increasing flow volumes
on the Susan River.

Long Valley Creek

Long Valley Creek flows from the south to the north into Hobake. Long Valley Creek flows

year round in Upper Long Valley, and is intermittent in stretches in Honey Lake Valley. Flows
on Long Valley Creek were measured for five years from 1989 through 1994. Average flows
over this period are high in March and lowethe rest of the year, and could be affected by one
high flow event in March. Average monthly flows are over 35 cfs in March, and below 15 cfs the
rest of the year. Rainfall increases at the three weather stations in winter and spring without a
correspading increase in Long Valley Creek flow measurements, likely due to the short period
of record of the stream gauge.

1.5 Delivered Water

The Susan River has been a source of irrigation water for agricultural purposes for well over 140
years. Two entitie$ Lassen Irrigation Company (LIC) and the Honey Lake Valley Resource
Conservation Districi administer the delivery of water to irrigaticcustomers in the lower
Susan River. The LIC delivers stored irrigation water to therrparian agricultural areas of the
Lower Susan River. The LIC distribution network serving the-nparian water users in the
Lower Susan River consists of threenpary components: storage, conveyance, and distribution.
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The Susan River begins as two channels draining Silver and Caribou Lakes in western Lassen
County. These channels merge and flow through canyons and mountain meadows for 13 miles
before entering McCofflat Reservoir. Runoff is temporarily stored in McCoy Flat and Hog Flat
Reservoirs in the upper watershed over the winter and spring. The LIC delivers this stored water
from the two reservoirs to nemparian agricultural users of the Lower Susan Rivéth veleases

to the river completed by no later than July 1. After leaving McCoy Flat, the river flows for
another 4.5 miles before being met by the inflow channel from Hog Flat Reservoir. The river
soon enters a canyon and flows another 17 miles befeeerenthe city of Susanville and the
Honey Lake Valley.

In order to insure adequate supplies of irrigation water to areas having the highest potential for

agricultural productivity, Lassen County supports analysis and, when warranted, development of

wate impoundments and aqueducts to transport water resources to areas within Lassen County
which have the foremost agricultural soils.

1.6 Treated Wastewater

Most of the sanitary sewer systems within the unincorporated areas of the region serve individual
smdl communities. Sanitary sewer service within the unincorporated Lassen County portions of
the region is generally provided by special districts including community service districts, public
utility districts, sanitary districts, and sewer maintenanceiclist Some agencies provide sewer
collection service only, and contract with surrounding agencies for wastewater treatment and
disposal.

Most of the unincorporated areas outside of Susanville are designated for agricultural use and
discharge wastewatéhrough onsite wastewater treatment systems or septic systems. In areas
serviced by individual or community systems, property owners are generally responsible for
maintenance and improvement. Due to the rural nature of these wastewater systems, wastewater
data was not available at the time of research for the IRWMP.

The Susanville Sanitation District treats and disinfects up to two million gallons of municipal
wastewater per day before discharging into an irrigation channel that crosses several large
ranchkes and connects to the Jensen Slough. The Jensen Slough is a controlled waterway that
receives water diverted by the federal water master from the Susan River to irrigate private lands
southeast of Susanville. The Jensen Slough may also receive somenfédurin the form of

runoff from the irrigated lands that it serves (termed tailwater). The Jensen Slough also returns to
the Susan River, a water of the United States, and so the Jensen Slough is considered a water of
the U.S. by the "tributary rule" aefined in the Basin Plan. In accordance with the federal Clean
Water Act, the poinsource discharge of pollutants to Jensen Slough requires a National
Discharge Elimination System (NPDES) Permit. The Discharger does not control the flow of
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wastewater &ér it enters the irrigation channel and has applied for reissued NPDES
requirements for existing operations.

2. Groundwater Quality

Groundwater quality in Honey Lake Valley is generally good with some areas of concern.
DWRO6s Bul lepottsithat pdod @lity waters, exist east of Honey lake, and North of
Herlong, near the ordinance depoid that Total Dissolved Solids (TDS) generally increase west

to east, and range from 89 mg/L to 2,58Q/L (DWR, 2003). In eastern Honey Lake Valley,

there are areas whe faultrelated water is found, whictmay be of geothermal origin (Moll

2000). Water quality concerns regarding trichloroethylene (TCE)pegsent and are being
remediated in the vicinity of the Sierra Army Depot (Brathode, 2006). Nitrate hasdpmmaied

as a groundwater quality issue near Herlong, and arsenic has been an issue in the playa areas near
Honey Lake. Arsenic has been detected in wells at the Sierra Army Depot (Brathode, 2006).

Residential septic systems located upgradient from watetysapprces (Bagwell springs and
Cady Springs¥or the City of Susanville represent water quatipncerns for nitrates and other
pathogens for this municipalpply.

Subsidence has been observed in the area surrounding Amedee hot springs, where groundwat
extraction forgeothermal purposes is ongoing. The County assumes, but no studies have been
completed, that the observedbsidence is associated with groundwater extraction.

Many constituents, both anthropogenic (hmade) and naturally occurring, are present in the
groundwater supply within theloney Lake Groundwater Basiithe constituents identified in

this section either currently impact groundwater usage within the basiave the potential to
impact groundwater usage in the futuHoney Lakegroundwater data came primarily from
three sourcesThe first source was from LUQEH. This data included periodic measurements
from water suply wells from 1984 through 2014for the following constituents: arsenic,
chloride, iron, manganese, nitrate, electrical conductivity, and DB®E. second and third
sources of groundwater guality data came fr
management system and the USGS GAMA Progreaisite. Data from these sources included
periodic measurements froa89water supplyand environmentakells from 1980 through 2012

for the following constituents: arsenic, benzene, chloride, hexavalent chromium, DBCP, MTBE,
nitrate, nitrite, perchloratePCE, 11iTCA, TCE, specific conductance, &P, and TDS,
among others.

Evaluation Methodology
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The periodic measurements froB89 water supplyand environmentalvells provided unique
latitudes andongitudes and/or the site address that could be teséacate the water supply
wells. Thegroundwater quality data were evaluated using map views showing th&Opgesr
average (2004 through 2014nddistribution of constituents and time concentration plots by
constituent

For discussion purposes, eachnstituent was compared to the primary and/or secondary
drinking water maximum contaminant level (MCL) published by the California Department of
Public Health (CDPH) and/or United States Environmental Protection Agency. In addition, for
discussion purpose theHoney Lake Groundwater Baslras been divided intthreequadrants
consisting of the Susanville / Standish to the north, Honey Lake in the center, and Herlong /
Doyle to the south.

It should be noted that well depth information was generally nadilse available. Often
available depth information is only in hard
confidentiality issues. The lack of depth information is a critical data gap that should be
addressed in the futu(eee Section 5 fanore detail on data gaps).

2.1 Salinity and Nutrient Constituents

Groundwater salinity is caused by various salts, metals, and inorganic compounds dissolved in
groundwater. Salts are composed of positively charged catimhanegatively charged anions

that disassociate when dissolved in water. Common dissolved salts in groundwater include
calcium (Ca&), sodium (Na+), potassium (K+), chloride {Clcarbonate (CO3), sulfate (SO4

and perchlorate (CIGX Common dissolvethetals and nutrients in groundwater include arsenic
(As), iron (Fe+), hexavalent chromium (Cr6), manganese (Mn+), nitrate @\NQ®tassium

(K+), and phosphate (PO43

2.1.1 Total Dissolved Solids

Salinity levels within theHoney Lake Basirarea rangerbm 60 milligrams per liter (mg/L) to
greater thar8,320mg/L as measured by TDS. The recommended secondary MCL for TDS is
500 mg/L with an uppdimit of 1,000 mg/L (CDPH, 2012 The 18year average (2004 through
2014)TDS in groundwater in thiar northquadrant of the basin is generally less thanrGgL

(Figure 3. TDS in thecentralquadranjust north of Honey lakes slightly elevated beneath the
Standish areal DS in groundwater also increases insbathermquadraninear Herlongand east

of the Sierra Army Depot tosamuch as 1,000 mg/L. In these areas, high TDS water is found in
wells deeper than 350 feet. Better quality groundwater (less than 1,000 mg/L) in these areas is
found at shallower depths.
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2.1.2 Specific Electrical Conductivity

Specific Electrical Conductivity (SEC or EC) can be used as an indirect measurement of salinity
levels in groundwater. Within thdoney Lake Basimarea, SEC ranges frob®7¢ s/ ¢cm t o gr e a
than 2356e s / (Figure 3. The secondary MCL for SEC 00 es/ cm with an uf
1,600 ¢ s/ 20id). The DB ,average (2004 through 2013EC in groundwater in

the northern quadrantof the Honey Lake Basimarea is generallygreater than @00 € s / ¢ m
especially under the Leavitt and Standish ardge TDS, the SEC in groundwater increases in

the southermuadrant towardslerlong and Doyléo as much a§,10 0 € s/ ¢ m.

2.1.3 Arsenic

Arsenic (As) is a dissolved metal commonly associated with saline groundwater. Within the
Honey Lake Basin are#s cacentrations range from natetect (less than 1 microgram per
l'iter [eg/ LBOegbLasTmacpr iamary MCL f oimMheAs i s
10-yearaveragg2004 through 2014As concentration in groundwater in teeuthernquadrant

of the Honey Lake Basinarea is genetal y | es s t han). ADin gcogndvater( Fi gur
increases in thaorthern quadrantear Standish, Leavitt and just north of Honey Lake to as

much as 46@ g/ L

2.1.4 Chloride

Chloride (C) is a dissolved salt commonly associated with saline groundwater. Within the
Honey Lake Basimarea, Cl concentrations range from raetect (less than 2 mg/L) to as much

as 190 mg/L. The recommended secondary MCL for Cl is 250 mg/L and the upper secondary
MCL is 500 mg/L (CDPH, 2011)The 10year average (2004 through 20T2)cone@ntration in

the Honey Lake Basin groundwater averages betwe& 68g/L(Figure 5.

2.1.5 Iron

Iron (Fe) is a dissolved metal commonly associated with mineralized groundwater. Within the
Honey Lake Basimarea, Fe concentrations range from-detect (less than 1 mg/L) to as much
as77 mg/L. The secondary MCL for Fe is 0.3 mg/L (CDPH, 20The 10-year average (2004
through 2014)Fe concentration in groundwater in therthern quadranof the Honey Lake

Basin area ranges from nedtetect to ovei77 mg/L (Figure 6, while the Fe concentration in
groundwater in thesouthern quadrant is generally deshan 1mg/L. The elevated Fe
concentration in th@orth quadrantf the Honey Lake Basirarea is a result of leaching of Fe
from the subsurface materials in the source area.

2.1.6 Manganese
Manganese (Mn) is a dissolved metal commonly associated witkrahzed groundwater.

Within theHoney Lake Basimarea, Mn concentrations range from rawtect(less than 1 myL)
to as much a8.7 mg/L. The secondary MCL for Mn is 0.05 mg/L (CDPH, 20Ihe 1Gyear
average (2004 through 201MIn concentration in groundwater beneath most ofHbeey Lake
Basin area is1.5 mg/L or less(Figure 7. Like TDS, the Mn concentration in groundwater
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increases towards thderlong area as well as the Standish and Leavitt aoeas much a8.7
mg/L.

2.1.7 Nitrate

Nitrate (NO3) occurs from both natural and anthropogenic sources and is widespread in
groundwater in many parts of ti@entral Valley High NO3 concentrations in groundwater are
often associated with the use of fertilizers (commercial/animaleyvasid onsite wastewater
treatment systems (OWTS or septic systems). Within Hioeey Lake Basinarea, NO3
concentrations range from naoletect (less than 2 mg/L) to as muchL84.6mg/L. The primary

MCL for NO3 is 45 mg/L (CDPH, 2011)The 10year average (2004 through 201#)03
concentration in groundwater in thhdoney Lake Basimarea is generally less than 20 mg/L
(Figure §. In the northwest quadramiear the Honey Lake Rest Arehiere are several small
areas whee NO3 concentrations exceed B@/L. The Standish area h&03 concentrations
range from 50 to 10@ng/L. The elevated NO3 concentration in these areas may be associated
with animal confinement facilities and other agricultural 4pomt sourcesor high density
OWTSs

2.1.8 Perchlorate

Perchlorate (ClO4) occurs from both natural and ymade sources and is widespread in
groundwater in many parts of tigentral Valley.High CIO4 concentrations in groundwater are
often associated with the use of nitrate fertilizer or munitions manufacturing. Within the
Honey Lake Basirarea, ClO4 concentrations ranfrom nondetect (less than 2gi.) to as
much as 8ug/L. The primary MQ@ for ClO4 is 6 pg/L (CDPH, 2011)The 1Qyear average
(2004 through 2014104 concentration in groundwater in thahontan BasindRWM area is
generally lesshan 1 mg/L(Figure 9.

2.2 Petroleum Hydrocarbon, Pesticidesand Organic Constituents

Anthropogenic sources of petroleum hydrocarbons, pesticides, and organic compounds can
have significant impacts on water quality when present in groundwater. The most commonly
found petroleum hydrocarbon compounds of concern are benzene and MTBE. The most
commonly found pesticides include DBCP, EDB, and TCP. The most commonly found VOCs
include 111TCA, PCE, and TCE.

2.2.1 Benzene

More than 200 unauthorized releases of petroleum hydrocarbons from underground storage
tanks have occurred in théoney Lake Bas area. The primary hydrocarbons of concern are
benzene and MTBE, both of which are suspected carcinogens. Benzene concentrations in
groundwater in thédoney Lake Groundwater basarea range from nedetect (lesshtan 0.5

€ g J th greatethan 34000¢ d-/(Figure 10. The primary MCL for benzene e g /(AQDPH,
2011).The 1Qyear average (2004 through 20B®nzene concentiah in groundwater in the
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Honey Lake Basirarea is generally less than 397, with elevated concentrations found in
localizedurbanareas such as the California Correctional Center and the City of Susanville.

2.2.2 Methyl Tertiary Butyl Ether

MTBE concentrations in groundwater in tHeney Lake Basimrea range from nedetect(0.2
Mg/L) to greater than 17000 pg/L. The primary MCL for MTBE is 13 pg/L (CDPH, 2011). The
10-year average (2004 through 20IMMYBE concentration in groundwater in tioney Lake
Basin area is generally less thdd pg/L (Figure 1), with elevated concentrations found in
localizedurbanareas such as the California Correctional Center and the City of Susanville

2.2.3 1,2,3-Trichloropropane

The VOC 1,2,3Trichloropropane (123 CP) is a commonly used solvent in manufacturing
facilities and as a carrier solvent for DBCP and othesticides. 123 CP concentrations in
groundwater in théloney Lake Basimrea range froman-detect (0.5 pg/L) to fug/L. Until the
MCL is developed, CDPH is utlimg a Notification Level of 30ug/L (CDPH,
2012). The California Office of Environmentdealth Hazard Assessment (OEHHA) has set a
Public Health Goal (PHG) for 1ZBCP of 0.0007 pg/L (OEHHA, 2009). A natification level is

a healthbased advisory level established by CDPH for chemicals in drinking water that lack
MCLs, while the PHG is a levaf drinking water contaminant at which adverse health effects
are not expected to occur from a lifetime of exposure.Ilhgear average (2004 through 2014)
123 TCP concentration in groundwater in tHeney Lake Basirarea is generally less than 1
po/L (Figure 12.

2.2.4 Tetrachloroethylene

The VOC Tetrachloroethylene (PCE) is a commonly used solvent in manufacturing facilities and
dry cleaners. PCE concentrations in groundwater irHtbreey Lake Basimrea range froman-

detect (0.5 pg/L) to over 95QAg/L. The primary MCL for PCE is 5 pug/L (CDPH, 2011). The
10-year average (2004 through 20IALE concentration in groundwater in tHeney Lake

Basin area is generally less than 5 pg/Eidure 13, with elevated concentrations found in
localizedareas irthenorthern quadrant beneath the California Correctional Center

2.2.5 Trichloroethylene

The VOC Trichloroethylene (TCE) is a commonly used solvent in manufacturing facilities. TCE
concentrations in groundwater in tHeney Lake Basimrea range fromam-detect (0.5 pg/L) to

over 5.7ug/L. The primary MCL for TCE is 5 ug/L (CDPH, 2011). The-year average (2004
through 2014)TCE concentration in groundwater in tHeney Lake Basimarea is generally less
than 5 pg/L Figure 14, with elevated concentrains found in localized areas in tmerth
quadrant.
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2.3 Emerging Contaminants

Many chemical and microbial constituents that have not historically been considered as
contaminants are occasionally, and in some cases with increasing frequency, detected in
groundwater. These newly recognized (or emerging) contaminants are commonly derived from
municipal, agricultural, industrial wastewater, and domestic wastewater sources and pathways.
These newly recognized contaminants are dispersed to the environmentddmestic,
commercial, and industrial uses of common household products and include caffeine, artificial
sweeteners, pharmaceuticals, cleaning products, and other personal care products. Residual
waste products of genetically modified organisms are alpotehtial concern.

3.  Surface Water and Delivered Water Quality

As noted in Section 1.5, the SusRiver is the primary source of surface water and delivered
water within theLahontan Basins IRWNMrea. Samples @usanRiver water collected near the
USGS maitoring station in Susanvillbetween September 2011 and December Z0Ai2. data
shows that the Susdiver water ismostly a calciurrbicarbonate type water. This is typical of
most surface water derived froBierra Nevada sources.

The Lassen IrrigatiorCompanyprovides irrigation water to approximatedy864.7acres in the
Lahontan Basins IRWMraa. Most of this water is surface water from $wsanRiver. During
dry periods, the surface water supply is occasionally mpghted with groundwater

4, Recycled Water Quality

Wastewater reclamation plants are operated by the municipalities to treat and discharge effluent
back into the Honey Lake Basin area. The city of Susanville discharge

treated wastewater to land under NPDES permits. Treated watetHeoSusanville Sanitation
Districts treatment planheet the discharge requirements specified by their respective NPDES
permits. A review ofavailable effluent water quality data on the California Integrated Water
Quality System Projeaatabase indicagethatthe calciumbicarbonate type watefFhese waters

are reused foagricultural purposes.

S. Local Data Management

As noted above, there were no readily discernible salt ancenutrianagement plans within
the Lahontan Basins IRWMrea. The USGS GAMA program collects groundwater quality
samples fromselected wells within théloney Lake Basirarea periodidéy. The LCDEH also
collectsgroundwater quality data from public water supply wells periodically and from erivat
wells whenconstructed under local permit, and as some propertiesoéde Water users with
WDRs alsocollect water quality data and report it to the RWQCB asgddtieir WDRs. These
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data setxover much of thédoney Lake Basirarea and are useful in evalingt wate quality.
However, thewater quality data collected are inconsistent in the parametalgad, frequency

of sampling,and quality of reporting. Often the depth of groundwater samgplest known,
which is critical to early identification of the impactef practices at the landurface on
groundwater qualityFurthermore, the water quality data collected is stored iniatyaf data
management methodsy a number of agencies, making analysis of the available water quality
data complex and tiexonsumim.

It is recommended that as part of the salt and nutrient management planlfahdnéan Basins

IRWM area, a consistent set of wells and surface water monitoring points should be sampled on
a regular basis. These samples should be analyzed for a ifigll (uconstituents periodically

with indicator parameters during the other samnual sampling events. The water quality data
should be stored in an internet based data management system and made publically available.
Information on the depth of the sered intervals on groundwater monitoring wells should be
included in the system, either through compilation of existing data or through new data
collection efforts.

The development of such a monitoring plan should be undertaken through a staketiodder
process. To provide a starting point for that process, the following may be considered for such
as plan:

1 Groundwater Monitoring Wells: Select wells consistent with CASGEM wells. Additional
wells may be needed to meet water quality needs, particulallpwhwells.

1 Surface Water Monitoring Points: Select locations alongStsanRiver and smaller
streams, plus canal locations in both the upper and lower portions of the conveyance
system.

1 Frequency: Indicator parameters every 6 months and a full guitenstituents every
2 years.

1 Constituents: Indicator parameters include TDS, SEC, and NO3. Full suite of constituents
includes general minerals, metals, basic nutrients, VOCs, and selected pesticides.

Like much of thenortheastern portion of Californienost surface and groundwater utilized in the
Lahontan BasinssRWM area is forirrigation purposes, including crop land and animal
confinement facilitiesMunicipal andindustrial water uses aresmnaller componengiven the
rural nature The LahontanBasins IRWMarea ismost vulnerable to salts and nutrients resulting
from the over application of fertilizergpplication of fertilizers to coarsgained soils, salts
reached from soil in agricultural returwater, and wasteater generated by agriculgyr
residential, municipal, and industrial wastater sources. It should be noted that changes in the
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regulatory environment related to sepsigstems (also knowas onsite wastewater treatment

systems, or OWTS) are occurring throutdpe State Water Boadbds Wat er Qual ity Co
for Siting, Design, Operation, amdaintenance of Onsite Wastewater Treatment Systems (State
Water Board, 2012). Future salbd nutrient management should be conducted in coordination

with these efforts, including th@otertial development of Local Agency Management Program.

5.1 Best Management Plan Strategy

Major land use sectors of the Honey Lake Valley currently have Best Management Plans (BMPs)
in place. Within populated urban areas such as the City of Susanville, ciremare adopting

BMPs for water conservation, water budgeting, water management, and prohibition of water
waste to minimize ovewatering and runoff. These BMPs help reduce the contribution of salts
and nutrients to the groundwater basin.

The Honey Lake/alley Resource Conservation District as well as other RCD's are managing a
Safe Septics program aimed at improving the management of spetic tanks and leachfields in the
region in order to minimize the likelihood of accidents and overload. Also, septensy will

fall under the State Water Resources Control
0032: the Water Quality Control Policy for Siting, Design, Operation and Maintenance of Onsite
Wastewater Treatment Systems, which is a statewide;bastd, tiered approach for the
regulation and management of septic installations and replacements and sets the level of
performance and protection expected from septic systems.

For the municipal wastewater management agencies (Susanville Sanitary Disticte

control technigques are available to maintain and improve the quality of the treated wastewater
which becomes recycled water used for agricultural irrigation throughout the Honey Lake Valley
groundwater basin.

5.2 Project Submittal

The project solitation process begs with a RWMGreview of previous IRWM Plan project
submittas and evaluation followed by a discussion of how potential project subnmttaisassist

mitigating current groundwater quality issues. These projeittsbe evaluated and neidered

for inclusion into the IRWM Plan Update.

Periodic email reminders were sent out to the RWMG and meetings were conducted; to assist
project proponents with completion of the Project Application Fdoring the meetings the
following topics were completed: review of instructions for completingPitmgect Application

Form, questions individuals had on the project review process, review of the types of projects to
be submitted, and examples of a cortgdde Project Application Form. Completed Project
Application Forms were returned by email.
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5.3 Antidegradation Analysis Summary

The antidegradationnalysisis an examinatiomf existing basirwide water quality conditions

with estimated future regional water qualdapd Basin Plan Objective3his analysis brings
together all technical data and godfs.the study area of Honey Lake Groundwater babia
existing quality of water is better than the Water Quality Objectivethe Basin PlanAfter

closer examination of GAMA data and CASGEM thresholds the Honey Lake Groundwater basin
is just below meeting thaassification of'Medium Priority Basin'In such situations, Resolution
6816 states that iygwldémamntained until it fgas beenglémorgstuated to t
the State that any change will be consistent with maximum benefit to the people of the State, will
not unreasonably affect present and anticipated beneficial use of such water and will not result in
wa er quality |l ess than that prescribed in the

The results of the groundwater quality trend and loading analyses, based on a series of
conservative assumptions and over sy2ar time horizon, indicate that basude average TDS

and nitrate coditions will increase over timelhis analysis needs to occur on an annual basis in
order to stay ahead of a CASGEM Medium Priority Basin classificafibis. annuabssessment

needs to focus on monitoring supply and shallow wells, and recommend focusedrstoring

to be carried out in partnership with tH€ DavisCooperative Extension Lassen County.

These potential increases are almost entirely driven by existing activities in the basin
compounded by drought condition&iven the economic importance of the existing water
supplies and agricultural and urban uses that contribute to salt and nutrient loading in the basin,
and given the projection of the continued ability of groundwater to meet present and anticipated
benefigal uses, the qualitativeost benefitanalysis concludes that the increases are consistent
with the maximum benefit to the people of theney Lake Groundwater basin

6. Summary

The results of this salt and nutrient study indicate that in general, mosttddtiey Lake Basin
areahas good surface argtoundwater quality as shown using TSgure 2 minus known
trouble areas that are currentiging mitigated The monitoring data indicate localized areas
where groundwater constituenégsceed primary MCLs. T@seresults are consistent with the
findings of the USGS GAMArogram.

The Honey Lake Basimrea would benefit from implementation of a consistent surface and
groundwater monitoring program to evaluate changes in water quality overTimaeregion

needs to continue existing BMPs. The SNMP needs to be updated on a 5 year timescale to
include updated information from; USGS model results, land use changes, new projects,
operation changes, and new regulatiomproved management of availablsurface and
groundwater quality data in theahontan BasindRWM area will allow for optimization of
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available surface and groundwater supplies to minimize application of fertilizers, reduce
salt leaching, and reduce salt and nutrient loading inemaser.
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2) Average of data colleceted between 2004 and 2014 250 - 500 Total Dissolved
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Figure2 TDS Distribution in Groundwater
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Figure3 SEMistribution in Groundwater
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