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Tonight’s Focus.

m 2"d Quarter Plume Map 2016

m USGS Background Study Update

® Tips on Domestic Well Maintenance
® Former Waste Pit Field Work

® Water Quality for Irrigation and Livestock
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m 2"d Quarter Plume Map 2016



2"d Quarter 2016 Plume Map From PG&E Sampling Event.

Location of NWFI

et Hydraulic capture continues at
Ml Thompson Road Area

We Are Here

Location of ATUs
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Key Take-Aways

Monitoring
® 378 Monitor Wells (MWs) Sampled

" 50 Domestic and Other Private Wells

® 16 Lower Aquifer Wells

Domestic Well Results

® 4 domestic wells exceeded 3.1 ppb
[Cr(VD)] and/or 3.2 ppb (CrT)

" All 50 domestic wells were below the
MCL of 10 ppb

® Hydraulic Capture continues at
Thompson Rd



All Sampled Domestic Wells are Below the CA drinking
water standard (the MCL) of 10ppb, Cr6.
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The Mapped Plume Boundary Continues to Shrink...Here

We Show the Plume Shape since 2011 to Today.
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The Mapped Plume Boundary Continues to

Shrink...Plume Size Reduced by 50%.

2011 04
30
2016 Q2
Difference = 1600 Acres {
1006 ]
Reduction = ~50% RIS
1400 Acres
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Progress is Significant:
Cr6 is being Treated and the Plume is Shrinking.
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2016 2" Quarter 3D Plume Map.
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Cr6 Results Above 3.1ppb.
(Recall...3.1ppb is the Current Compliance Background Number)
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Cr6 Results Above 10ppb.
(California MCL for Cr6)
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Cr6 Results Above 50ppb.
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Tonight’s Focus.

m USGS Background Study Update
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United States Department of the Interior
U. S. GEOLOGICAL SURVEY

California Water Science Center
San Diego Projects Office
4165 Spruance Road, Suite 200

N RIPLY REFER 1O San Diego, CA 92101

Phone: (619) 225-6100 Fax: (619) 225-6101
hitp://water. wr.usgs.gov

September 15, 2016
To: The Hinkley Independent Review Panel (IRP) Manager:

Between January 27 and 31, 2016, the U.S. Geological Survey (USGS) sampled 72 domcsnc and
agricultural wells in the unincorporated community of Hinkley, CA. The data wcrp‘collcclcd as
part of the USGS study of background hexavalent chromium, Cr(VI), conccmrqhons in the
Hinkley area hitp://ca.water.usgs.gov/pubs/2016/hinkley chromlum—Ofr')U_J._&M The wells
were largely outside the area of the mapped Cr(V1) plume within Hinkley Vallcy

Water from the wells was analyzed for a range of constituents including” ﬁcld parameters
(temperature, pH, specific conductance, and dissolved oxygen), selected major and minor ions
(chloride, sulfate, fluoride, and bromide), nutrients (nitrate, nitritg, onhophosphmc) selected trace
elements (iron, manganese, arsenic, total chromium, hexavalent- thromnum uranium, and
vanadium), and the stable isotopes of oxygen and hydrogen. Samplcs for major and minor ions,
nutrients, and trace clements were filtered and prcscrved gxfrequm:d) in the field at the time of
collection.

Results of analyses were mailed to well owners in Py}:xy 2016. Data are available through the U.S.
Geological Survey's on-line data base NWIS-Welbs'at hitp://waterdata.usgs.gov/nwis.

Several of the constituents measured, most ngtﬁbly arsenic, chromium (total and hexavalent),
uranium, and nitrate have Maximum Conlg.ﬂiinanl Levels (MCLs) for drinking water. For the
samples collected during January 2016, edncentrations ded the US Envir al
Protection Agency (US EPA) MCL fg("arscnic of 10 micrograms per liter (ug/L) in 28 of 72
wells, about 39 percent ofsnmplcd wells. The highest arsenic concentration in a sampled well
was 300 pg/L, 30 times the MCL. ‘Concentrations exceeded lhc MCL for uranium of 30 pg/L in 6
of 72 wells, about 8 p of sampled wells; and n ded the MCL for nitrate
of 10 mg/L as mlrogcn in 7 of 72 wells, about 10 percent ofsumplcd wells. The highest uranium
conccnlmnon in a sampled well was 62 pg/L, more than twice the MCL. Thc hnghesl Cr(Vl)

Sincerely_, P
—_— NN 1« (-
John Izbicki

Research Hydrologist
U.S. Geological Survey
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USGS Background Study Update: Summary Letter
for Domestic Well Results.

Concentrations exceeded the MCL for uranium of 30
Hg/L in 7 of the 72 well, about 8 percent of samples
wells; and concentrations exceeded the MCL for
nitrate of 10 mg/L as nitrogen in 7 of the 72 wells,
about 10 percent of sample wells. The highest uranium
concentration in a sampled well was 62 pug/L, more
than twice the MCL. The highest Cr(\V1) concentration
measured was 4 pg/L — less than half of the recently
established California MCL for Cr(VI) of 10 pg/L.
Water from 34 of 72 wells had concentrations of
arsenic, uranium, and/or nitrate above a drinking water
MCL. This represents about 47 percent of the wells
sampled in the Hinkley, CA area by the USGS
between January 27 and 31, 2016.
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USGS's Opinions to Date from Their Sampling of 72
Private Wells on January 27-31, 2016.

m USGS sampled 72 agricultural and domestic wells.

m All Cr6 samples were below the CA MCL (10ppb).

m 28 samples were above the MCL for Arsenic (10ppb).
B 6 samples were above the MCL for Uranium (30ppb).
B 7 samples were above the MCL for Nitrates (10ppm).

Should you have questions about this data and your own
private well, please contact the IRP Manager staff.
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Well

17

Locations Sampled by USGS in January 27-31, 2016.
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Legend
BGS January 2016 Domestic Well Sampling
@ 565 sanuary 2016 Domesc Wl Samping
2016 Q2 Upper Aquifer Cr6 > 3.1 ppb and CrT > 3.2 ppb
CTER ™
— 3.1 g
10 pbo
10pp0
i S0
s— 50 ppb
— 1,000 ppb.
—HWY-5B
PGE_Owned_Property_20160628

wen Fault

. PROJECT
J‘/‘" Rﬁmmr#n. Lrps



Tonight’s Focus.

=
=
® Tips on Domestic Well Maintenance
=
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Tips on Domestic Well Maintenance:

Zone of Protection
Be Careful About What You Do on the Ground Around Your Well.

Frequently Asked Questions
What is a Suggested Zone of Protection Around a Well?

The Suggested Zone of Protection is a recommended area around a well to prevent groundwater contamination in order to keep your well water
clean. The layer of ground between the surface and groundwater will provide some protection, but is not a perfect filter. The farther away possible
contamination activities are from your well, the more soil is available to filter out contaminants if an accidental surface leaks or spill release occurs.
Below is a schematic suggesting the distances of levels of activities with respect to the location of your domestic well.

High Impact
Activities 100+t

A 4 q

Domestic Well

Medium Impact
Activities 50-100ft

N

Low Impact Activities Medium Impact Activities ngh Impact Activities
* Recreation area + Garage Chemical storage

* House + Boat Animal enclosures
» Outdoor furniture and play areas Manure/compost piles

Machine/auto repair

Septic system
QJECT
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Low Impact
Activities 0-50ft

Reference: A Guide for Private Domestic Well Owners. Water Board, March 2015




Troubleshooting Your Domestic Wells.

Possible Cause

Water is orange or reddish brown

Porcelain fixtures or laundry are stained
brown or black

White spots on the dishes or white
encrustation around fixtures

Water is blue
Water smells like rotten eggs

Water heater is corroding

Water appears cloudy, frothy, or colored

Your home’s plumbing system has lead pipes,
fittings, or solder joints

Water has a turpentine odor

Water has a chemical smell or taste

20

High levels of iron in the groundwater

Manganese and/or iron can cause staining

High levels of calcium and magnesium can cause hard
water, which leaves spots

High levels of copper
The presence of hydrogen sulfide

Water can be corrosive depending on it's pH. Very corrosive
water can damage metal pipes and water heaters

Suspended particulates, detergents, and sewage can cause
water to appear cloudy, frothy, or colored

Corrosive water can cause lead, copper, cadmium, and zinc
to leach from lead pipes, fittings, and solder joints

Methyl tertiary butyl ether or other organic compounds

Volatile or semi-volatile organic compounds or pesticides

. PROJECT
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Troubleshooting Your Domestic Wells (continued).

Example of manganese in water has a dark color.

\

Example of iron in water has a brownish color.

)1 Note: Photos are for illustrative purposes...not from Hinkley. A/‘, ROIECT - 1o



Tonight’s Focus.

m 2"d Quarter Plume Map 2016

B USGS Background Study Update

B Tips on Domestic Well Maintenance
® Former Waste Pit Field Work

B Water Quality for Irrigation and Livestock
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Field Work For Former Waste Pit Comp!’eted in
September 2016.
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Water Board showing core material collected from
the temporary boring holes to Community Member.
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Tonight’s Focus.

® Water Quality for Irrigation and Livestock
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Commun”i;y Members Have%sked for Information
on What Quality of Water Can be Applied to Crops.

__PROJECT |
/" NAVIGAT#R, LTD#



26

Table 21 RECOMMENDED MAXIMUM CONCENTRATIONS OF TRACE ELEMENTS IN IRRIGATION WATER !
Recommended
Maximum
Element Concentration? Remarks
(mg/1)

Al (aluminium) 5.0 Can cause non-productivity in acid soils (pH < 5.5), but
more alkaline soils at pH > 7.0 will precipitate the ion and
eliminate any toxicity.

As  (arsenic) 0.10 Toxicity to plants varies widely, ranging from 12 mg/l for

K Sudan grass to less than 0.05 mg/l for rice.
Be  (peryllium) 0.10 Toxicity to plants varies widely, ranging from 5 mg/l for kale
5 to 0.5 wg/l for bush beans.
cd (ca'\:lmium) 0.01 Toxic to beans, beets and turnips at concentrations as low as
K 0.1 mg/1 in nutrient solutions. Conservative limits recommended
3 due to its potential for accumulation in plants and soils to
% concentrations that may be harmful to humans.
Co (caba]:‘g) 0.05 Toxic to tomato plants at 0.1 mg/l in nutrient solution. Tends
K to be inactivated by neutral and alkaline soils.
Cr (chrnm.lﬁz_n) 0.10 Not gemerally ized as an al growth element. Con-

Cu

Ni (nickel)

Pd b (lead)
Se - (selenium)

Sn (tin)
Ti  (titanium)
w (tungsten)

v (vanadium)
Zn  (zinc)

(copper) 0.20 Toxic to a number of plants at 0.1 to 1.0 mg/l in nutrient
kY K solutions.

F (‘:_1uonda) 5 1.0 Inactivated by neutral and alkaline soils.

Fe (1‘i_on) ' 5.0 Not toxic to plants in aerated soils, but can contribute to
s 5 soll acidification and 1loss of availability of essential
kY 5 P us and molybd . Overhead sprinkling may result in
kY 5 unsightly deposits on plants, equipment and buildings.

Li (li:hi'u‘.m) ‘ 2,5 Tolerated by most crops up to 5 mg/l; mobile in soil. Toxic to

5 5 citrus at low concentrations (<0.075 mg/l). Acts similarly to
y ) boron.

Mn (manganes"e) @.20 Toxic to a number of crops at a few-tenths to a few mg/l, but

kY 5 usually only in acid soils.

Mo  (molybdenu 0.31

servative limits recommended due to lack of knowledge on its
toxicity to plants.

Not toxic to plants at normal concentrations in soil and water.
Can be toxic to livestock if forage is grown in soils with high
concentrations of available molybdenum.

Toxic to a number of plants at 0.5 mg/l to 1.0 mg/l; reduced
toxicity at neutral or alkaline pH.

Can inhibit plant cell growth at very high concentrations.

"-_ Toxic to plants at concentrations as low as 0.025 mg/l and
% toxic to livestock if forage is grown in soils with relatively
% high levels of added selenium. An essential element to animals
tbut in very low concentrationms.

Effectively excluded by plants; specific tolerance unknown.
To;ﬁ_c to many plants at relatively low concentrations.

"-_ Toxfc to many plants at widely varying concentrations; reduced
% toxiéity at pH >6.0 and in fine textured or organic soils.

Adapted from National Academy of $cit "-_ T T T

The maximum concentration is baseégd

mammssg % Arsenic — 100 ppb
exceeds this, the maximum concentra,

should be made for application rate®

are for water used on a continuous bi *

Source:

Water Quality for Agriculture, R.S. Ayers and D.W. Westcot

Suggested Water Quality for Irrigation.

Table 3. Recommended limits for constituents in reclaimed water for irrigation. (Adapted from
Rowe and Abdel-Magid, 1995)

Chromium (Cr)

Cobait (Co)

Copper"‘{Cu)
Fluoride (£7)
Iron (Fe)
Lead (Pb)
Lithium (Li)

Manganese (Mg)

Molybdenum (Mo)

Nickel (Ni)
Selenium (Se)

Vanadium (V)
Zinc (Zn)

Constituent Long-term | Short-term Remarks
use (mg/L)| use (mg/L)
Aluminum (Al) 5.0 20 Can cause nonproductivity in acid soils, but soils at pH 5.5 to 8.0
will precipitate the ion and eliminate toxicity.
Arsenic (As) 0.10 2.0 Toxicity to plants varies widely, ranging from 12 mg/L for Sudan
L grass to less than 0.05 mg/L for rice.
Beryllium (Be) % 0.10 0.5 Toxicity to plants varies widely, ranging from 5 mg/L for kale to
0.5 mg/L for bush beans.

Boron (B) 0.75 2.0 Essential to plant growth, with optimum yields for many obtained
at a few-tenths mg/L in nutrient solutions. Toxic to many sensitive
I plants (e.g., citrus) at 1 mg/L. Most grasses relatively tolerant at
2.0 to 10 mg/L.

Cadmium (Cd) 0.01 0.05

Toxic to beans, beets, and turnips at concentrations as low as 0.1
mg/L in nutrient solution. Conservative limits recommended.

Not generally recognized as essential growth element. Conservative
limits recommended due to lack of knowledge on toxicity to plants.
Toxic to tomato plants at 0.1 mg/L in nutrient solution. Tends to be
inactivated by neutral and alkaline soils.
5.0 Toxic to a number of plants at 0.1 to 1.0 mg/L in nutrient solution.
15.0 Inactivated by neutral and alkaline soils.
20.0

5.0

Not toxic to plants in aerated soils, but can contribute to soil acidifi-
cation and loss of essential phosphorus and molybdenum.

10.0 Can inhibit plant cell growth at very high concentrations.

2.5 Tolerated by most crops at up to 5 mg/L; mobile in soil. Toxic to
citrus at low doses recommended limit is 0.075 mg/L.

Toxic to a number of crops at a few-tenths to a few mg/L in acid
soils.

Nontoxic to plants at normal concentrations in soil and water. Can
be toxic to livestock if forage is grown in soils with high levels of
available molybdenum.

Toxic to a number of plants at 0.5 to 1.0 mg/L; reduced toxicity at
neutral or alkaline pH.

Toxic to plants at low concentrations and to livestock if forage is
grown in soils with low levels of added selenium.

1.0 Toxic to many plants at relatively low concentrations.

Toxic to many plants at widely varying concentrations; reduced
toxicity at increased pH (6 or above) and in fine-textured or organic

soils.

Chromium — 100 ppb

Arsenic — 100 ppb
- Chromium — 100 ppb

Irrigation Water Quality Standards and Salinity Management Strategies, Texas A&M AgriLife Extension
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Suggested Water Quality for Livestock.

Table 30 GUIDELINES FOR LEVELS OF TOXIC SUBSTANCES IN LIVESTOCK DRINKING WATER® - n N N
= Maximum Contaminant Level' of harmful substances in water
- for livestock and poultry
C 1 (Symbol Upper Limit =
onstituent (Symbol) (mg/1) Substance | MCL (mg/I) Comments
Aluminium (A1) 5.0 Arsenic . 0.20 Increased levels can reach chronic toxicity.
Arsenic (As) . 0.2 Boron 5.00 Slows growth and causes weight loss in cattle. Edema and inflammation
Beryllium (BE) 2 0.1 % in legs occur at high levels.
3 .0 K
gz;:;uénzcd) g 05 Cadmium 0.05 Causes anemia and reproductive problems.
Chromium (Cr) * 1.0 Chromium . [% 1.00 Causes skin and soft tissue problems.
Cobalt (CoX 1.0 s
Copper (Cu)t 0.5 Copper % | 0.50 Ruminants are susceptible to copper toxicity.
Fluoride (F)" 3 2.0 Flouride '2.00 No MCL exists, levels under 2.0 mg/l recommended.
Iron (Fe) B 5 not needed —
Lead (Pb)? % 0.1 Lead 030 Affects pregnant goats and poultry egg production.
Manganese (Mn}" 0.05 Mercur 0.01 Causes severe poisoning at elevated levels.
Mercury (Hg) % } 0.01 2 i i 9 :
Nitrate + Nittit:e (NO,—N + NO,-N) 100.0 Nitrate-N 1003 No MCL exists, levels under 100 mg/l recommended for nursery piglets.
gii:i;im(lgg:;bl) s lg:gs Nitrite-N TO No MCL exists, levels under 10 mg/l recommended for nursery piglets.
Vanadium (V) 0.10 Salinity Le";s tﬁ_an 1,000 Low levels cause no serious harm.
Zinc (Zn) 24.0 1,000-%999 Causes mild diarrhea in animals not accustomed to this level.
5 3,03_0-4:‘-_999 Poor water for poultry. Satisfactory for livestock but temporary refusal
Adapted from Natianal ;Academy of Sciences (1972). to drink and diarrhea may be a concern.
2 Insufficient data for 'livestock Value for marine aquatic life is used here. 5 OO'Q -6,990 Unsatisfactory for pregnant or lactating animals or poultry.
3 Lead is accumulatiw}e an.d problems may begin at a threshold value of 0.05 mg/l. 7, 000'10 000 Avoid if at all possible, especially during hot temperatures. Older
animals may tolerate under less stressful conditions.
% Insufficient data fd__r li“vestock. Value for human drinking water used. 10,000 br more Avoid inder all conditions.
Zinc 25 ‘-, '-. Dietary supplement. Levels higher than 25 mg/| are common in diet.
MCL the upper limit of comamm&lon a\ which water is considered safe
mg/l = milligrams per liter, may alsq be reporled as ppm (parts per million)

rArsenic — 200 ppb ‘Arsenic — 200 ppb
Chromium — 1000 ppb " Chromium — 1000 ppb

Source: Water Quality for Agriculture, R.S. Ayers and D.W. Westcot

1998, Water Quality Guide for Livestock and Poultry, Sagib Mukhtar, Texas A&M AgriLife Extension, October Wmm
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What Does this Mean for Hinkley?

m Water should be tested before using for
irrigation and livestock.

® Most Hinkley groundwater is suitable for
irrigation and livestock.
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The IRP Manager Office Hour

Contact SChEdUle
g D' Raudel Sanchez (Three Opportunities Per Month)
T: (714) 388-1821
E:
' First Thursday of Each-Month
Margaret DeAngelis 5:00pm — 8:00pm
E: at the IRP Manager’s Office

IRP Manager Team is also available by
appointment.

Second Saturday of Each Month

8:00am — 10:00am
at the Community Breakfast

: Third Thursday of Each Month
IRP Manager’s Office 5:00pm — 8:00pm

36236 Serra Road at the IRP Manager’s Office
Hinkley, CA 92347
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AR de, Lros



mailto:rsanchez@projectnavigator.com
mailto:mdeangelis@projectnavigator.com

The Library at the IRP Manager’s Office Contain Scores of
Information Regarding Hinkley Groundwater.
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Background Study: |
Selected Wells
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| Project Navigator, Ltd. has retained the services of
| local Hinkley resident Margaret DeAngelis to help

. with outreach and the answering of residents’
inquiries. Margaret is well-qualified for this role
being a geologist and having previously worked for &
~ USGS. Margaret can be reached by email at
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Grand Conclusions from Tonight's Talk.

m All sampled domestic wells meet the Cr6 drinking
water standard.

® PG&E's Cr6 plume is shrinking.

m USGS has provided independently collected well
sampling data.

® We provided tips on maintaining your well.

® Most Hinkley groundwater is suitable for
irrigation and livestock purposes.
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A Look Back: Where We
Years...Here the Original Commu

e Past 4
sory Committee.
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Scores of Technical Meetings Focused on the Cr6
Plume and it's Treatment.

OCTOBER 2013
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Advising the Water Board on the Community's Opinions.




Explaining a 2-Part Cr6 Treatment Remedy.
T

Drip Irri
. P Irrigation Fields (LTus)

2165

Root Zone (10 feet thick)
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The Arrival of Expertise from the US Geological

Dr. John Izbicki
U.S. Geological Survey (USGS)

OCTOBER 2013

36

Survey for the Cr6 Background Study.

Worked for USGS for more than 30 years in
California, Maryland, and Massachusetts.

Ph.D. in Soil Physics from University of
California, Riverside.

Has more than 150 peer-reviewed publications
and holds several patents.

CA studies focused on understanding the
physical hydrology of coastal and desert aquifer
systems primarily through the application of
chemical and isotopic tracers.

Recent work includes studies of natural and
managed aquifer recharge, trace-element
occurrence in desert aquifers, and bacterial
source identification in urban streams and
near-shore ocean water.
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We've All Worked to Understand Many "Side Issues,"
While Maintaining a Focus on the Plume and Remedy.

OCTOBER 2015

Plume’s  Perceptions of it e L Perceptions of  Western
Western Impacts Whith I IR T e “Black Water” Waste Pit
ger ‘areCIearIy U LS ) '
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