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Abbreviations and Acronyms

gpd
kg/L
L
L/kg
Ib/ft3

A

Af
ASTM
BGS
B-MW-#
C
COW
Cs

Cw
Cooxx
dba

E

EPA
FDF/HC
Kd
LND-#
M

Mn
MW-#
n
NPDES
NR

Pb

PC

R

R1

RL

RR
RWQCB
SHN
SM
TDS
USGS

WDR
WQOs
WWTF

gallons per day mg milligram

kilograms per liter mg/acre milligram per acre

liter mg/kg milligrams per kilogram
liter per kilogram mg/L milligrams per liter

pounds per cubic foot

discharge area

attenuation factor

American Society for Testing and Materials-International
below ground surface

soil boring number

average annual discharge concentration
condensate of whey

Concentration in soil

Concentration in water

adjusted annual discharge concentration

doing business as

average annual evapotranspiration

U.S. Environmental Protection Agency

Foster Dairy Farms, Inc. dba Humboldt Creamery
partition coefficient

land-application monitoring point-number
average annual mass discharge/moisture content
manganese

groundwater monitoring well point number
number of constituents considered

National Pollutant Discharge Elimination System
no reference

dry bulk density

percent composition

average annual rainfall

riser

reporting limit

mass removal rate from crops

North Coast Regional Water Quality Control Board
SHN Consulting Engineers & Geologists, Inc.
standard method

total dissolved solids

United States Geological Survey

average annual discharge volume

Waste Discharge Requirements

water quality objectives

wastewater treatment facility
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1.0 Introduction

Foster Dairy Farms, Inc. dba. Humboldt Creamery (FDF/HC) maintains and operates wastewater
collection, treatment, and disposal fadilities in Fernbridge, California (Figure 1). FDF/HC is
currently discharging treated and untreated wastewater at their Fembridge facility in accordance
with National Pollutant Discharge Elimination System (NPDES) Permit No. CA0005584, Order No.
R1-2008-0020. The order became effective on March 1, 2009, and expired on March 1, 2014.

SHN Consulting Engineers & Geologists, Inc. is submitting this manganese (Mn) and total
dissolved solids (TDS) special study on behalf of FDF/HC in response to a draft NPDES permit
(Order R1-2014-0026) issued by the North Coast Regional Water Quality Control Board (RWQCB).
We believe the new order to be more conservative than is necessary to be protective of water
quality. The report contained herein is a designated level study that develops altermative water
quality objectives (WQOs) for Mn and TDS based on site-specific attenuation factors developed for
the Humboldt Creamery facility.

The intent of this special study is to determine site-specific final effluent limitation levels for
manganese and TDS at the Humboldt Creamery facility, which will also be protective of waters of
the state. The following report presents a special study of manganese and TDS at the subject site.
Specifically, the following designated level study addresses the suitability of the land applied
wastewater based on a comparison of discharge application constituent levels to site-specific
designated levels.

1.1  Site Background

Foster Dairy Farms, Inc. owns and operates Humboldt Creamery, a dairy products processing
facility. Products produced at the Humboldt Creamery facility include dry condensed and
evaporated products, ice cream and frozen desserts, and fluid milk. Process wastewater generated
at the facility consists of milk tanker truck washout; acid and caustic rinse water; boiler blow down;
and waste products from the wash down processes including, but not limited to, cleaning of dairy
processing equipment. Process wastewater also includes dry condensed milk condensate and non-
contact cooling water.

Humboldt Creamery’s wastewater treatment facility (WWTF) was constructed in the early 1970s
and consists of the treatment aeration pond; a settling basin; a permitted discharge to the Eel River
for dry condensed milk condensate and non-contact cooling water (Condensate of Whey [COW]
water); and approximately 150 acres of grazed pasture that is used for land discharge of combined
industrial process wastewater, COW water, and domestic wastewater. The location of the
Humboldt Creamery facility and the elements of the WWTF are shown in Figure 2.

1.2 Regulatory Context

The RWQCB regulates the discharge of effluent from Humboldt Creamery under NPDES Permit
No. CAQ0005584 and Waste Discharge Requirements (WDR) Order No. R1-2008-0020 (Facility I.D.
No. 1B801850HUM). The order became effective on March 1, 2009, and is still being enforced until
anew NPDES permit is finalized.

\\Eureka\ projects\2011\011095-FFD-HC-WDR\151-SpecSt-Attenu \ PUBS\Rpts\ 20140821-Mn-TDS-SpecialStudy.doc m
1



LEASED- IRRIGATION FIELD
2140 ACRES
LAND DISCHARGE POINT SNOG1,

'“_)-

SEPTIC LAND DISCHARGE POINT SNOO3

FEL RIVER DISCHARGE POINT SNOO2

FDF OWNED IRRIGATION FIELD
+710 ACRES
LAND DISCHARGE POINT SNOO4

BN

SOURCE: FORTUNA AND FIELDS LANDING
USGS 7.5 MINUTE QUADRANGLES

[RUMBOLDT] Py

CREAMERY
FACILITY

MAZing\ projcts\ 2011\ JHBIS-FFD-HEC-WDR\ Dwys  SAVED: 2/25/ 014 4:57 PM_NDOWNEY, PLOTTED: 2/.25/ 2014 526 PM . NATI!IAN DOWNEY

Foster Dairy Farms dba
Humboldt Creamery

Consulting Engineers Fernbridge, California

iy
' é‘
\S\
1"=2000+
Site Location Map
SHN 011095.10C

& Geologists, Inc. February 2014 | 011095-100- ANNUAL-REPORT-LCTN | Figure 1




A\ Furcka’\ Projectsh 2011401 1095-FF1-LIC W DRSS SpecSt-Atenu\Dwys |, SAVEL: 8722/ 2014 1251 ' NIOWNEY, PLOYTTED. SF2272004 125210, NATTIAN DORNEY

EXPLANATIO

R RISER (APPROXIMATE LOCATION)

S EXISTING MONITORING WELL
MW-5  LOCATION AND DESIGNATION

@ SOIL BORING LOCATION
B—MW—3 AND DESIGNATION

(E 600

1=600"1

NOTE: ALL [OCATIONS ARE APPROXIMATE

Consulting Engineers
& Geologists, Inc.

Foster Dairy Farms, Inc.
Humboldt Creamery
Fernbridge, California

Site Plan

SHN 011095.151

August 2014

011095-0151-SITE

| Figure 2




On May 27, 2014, a draft NPDES permit (Order R1-2014-0026) was issued for the facility, which
contains many of the same WQOs set forth in the original permit.

In written comments to the RWQCB, SHN requested increasing the final effluent limitation levels
for manganese and TDS because the proposed WQOs set forth in the permit were more
conservative than necessary to be protective of waters of the state (SHN, June 2014).

In response to the request to increase the final effluent limitations for manganese and TDS at the
site, the RWQCB requested that a special study for these constituents be conducted. The special
study would need to create a scientific basis for determining site-specific WQOs for the facility.

2.0 Designated Level Development

2.1 Designated Level Methodology

The designated level methodology is a technique that has been developed for determining site-
specific WQOs for a given facility (CVRWQCB, 1986). Designated levels are measures of the
minimum concentrations of waste constituents that, after accounting for environmental attenuation,
have the potential to exceed WQOs. A designated levels study establishes site-specific limits for
parameters of concern below which it is assumed that a given material would not have adverse
impacts to waters of the state.

The key process to consider in assessing the degree to which waste constituent concentrations
become attenuated as they migrate toward groundwater and surface waters are the following:

e Adsorption e Chemical/Biochemical Degradation
e Jonic Bonding e Volatilization
e Filtration e Dispersion/Dilution

Some of the key characteristics that influence the environmental fate of waste constituents in
groundwater include:

e Depth to water

e Net recharge

e Vadose zone characteristics (porosity, clay, organic content, pH, ion exchange capacity)
e Pollutant characteristics (polarity, ionic strength, volatility, viscosity, degradability)

e Topography

e Mass loading

e Volumetric groundwater flow rate

e Uncertainty or other factors

The total designated level for a constituent of a liquid waste is calculated by multiplying the water
quality goal by the environmental attenuation factor that takes into account site-specific
characteristics for the facility:

Total Designated = Water Quality x Attenuation
Level (mg/L) Goal (mg/L) Factor

Where, mg/L: milligrams per liter
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2.2 Site Specific Attenuation Factors

The site-specific characteristics that were considered in developing attenuation factors for the
Humboldt Creamery facility included vadose zone characteristics, dilution, and biological removal.

2.2.1 Vadose Zone Attenuation Factor

The vadose zone attenuation factor quantifies the tendency for a given constituent to adsorb to soil
particles after it has been discharged to the land surface:

Pd
Afondose = (1 + i Kd)

Where:
Af = vadose zone attenuation factor
Pb = dry bulk density (kg/L)
M = volumetric moisture content (%)
Kd = partition coefficient (L/kg)

The partition coefficient is calculated by the following equation:
Cs
Kd= —=

C..

Where:
Cs = Concentration in soil (mg/kg)
Cw= Concentration in water (mg/L)

The vadose zone attenuation factor for TDS was calculated by adding up the attenuation factors for
the constituents of TDS in the waste stream as follows:

Afiadoseros = Z(Afk’ POY-(n-1)

Where:
Af = attenuation factor for each constituent
PC = percent composition of total TDS for each constituent
n number of constituents considered

Il

2.2.2 Dilution Attenuation Factor

The dilution attenuation factor quantifies the effect of diluting the discharge concentration with the
net recharge from rainfall at the site:

c
Afgirion =
dilured
Where:
C = average annual discharge concentration (mg/L)
Caiuted = adjusted annual discharge concentration (mg/L)
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The adjusted dilution concentration is calculated by dividing the average annual mass discharge by
the average annual discharge volume plus the net recharge volume from rainfall. Net recharge is
equal to the average annual rainfall minus the average annual evapotranspiration applied across

the discharge area:

Where

> m < 2
Il

M

= average annual mass discharge (mg)
average annual discharge volume (L)
average annual rainfall (inches)

average annual evapotranspiration (inches)
= discharge area (acre)

2.2.3 Removal Attenuation Factor

The removal attenuation factor quantifies the effect of crop removal for each constituent at the site:

Where:
C

Cremoved

C
Afrm—novad = C__

ramorad

average annual discharge concentration (mg/L)
adjusted annual discharge concentration (mg/L)

The adjusted annual discharge concentration is determined by the following equation:

Where

Cremoved

M

RR
A
\'%

M —(RRxA)
C‘rsm.oved = T—

adjusted average annual discharge concentration (mg/L)
average annual mass discharge (mg)

mass removal rate from crops (mg/acre)

discharge area (acre)

average annual discharge volume (L)

2.24 Total Attenuation Factor

The total attenuation factor for each constituent is the summation of each of the attenuation factors
considered. Each attenuation factor has been developed to be a standalone factor (greater than
one), so the total attenuation factor must also subtract the number of factors considered as follows:

Afzora.l = Afva.dou + Afdi!utirm + Afﬁ?:mova.l - (n — 1)

Where
A fvadose = attenuation factor from vadose zone interactions
Af gilution =  attenuation factor from dilution
Afremova =  attenuation factor from crop removal
n = number of attenuation factors considered
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3.0 Field Activities

Field activities were designed and implemented to collect the data necessary to develop the vadose
zone attenuation factors for the site. The field program consisted of collecting groundwater and
soil samples directly adjacent to the monitoring wells under the influence of the land discharge
irrigation system (MW-2, MW-3, and MW-4).

3.1 Monitoring Well Sampling

SHN conducted groundwater monitoring on August 8, 2014. As part of the monitoring program,
wells MW-2 through MW-4 were purged and sampled (Figure 2). Prior to purging, each well was
measured for depth-to-groundwater to the nearest 0.01 foot using an electronic water level probe.

Electrical conductivity, pH, and temperature were monitored periodically during purging activities
using portable instrumentation. All wells were also measured for dissolved oxygen.

A groundwater sample was then collected from each well using a disposable polyethylene bailer.
Samples collected for analysis of dissolved metals were filtered in the field using new disposable
0.45-micron filters. The water samples were collected in laboratory-supplied containers, labeled,
immediately placed in an ice-filled cooler, and submitted to the laboratory for analyses under
appropriate chain-of-custody. Appendix A presents field notes and groundwater-monitoring data
sheets. Copies of the laboratory analytical reports are included in Appendix B.

3.2 Soil Boring Sampling

On August 8, 2014, three soil borings (B-MW-2, B-MW-3, B-MW-4) were installed directly adjacent
to monitoring wells MW-2 through MW-4 using a hand auger to a maximum depth of 12 feet below
ground surface (BGS). Figure 2 shows the boring locations.

Each soil sample was labeled with location, depth, date and time of collection, analysis requested,
and the sampler's initials. Soil samples were placed in an iced cooler and transported under chain-
of-custody documentation to a State of California-certified analytical laboratory for chemical
analysis.

After sample collection at 10 feet BGS, each open borehole was backfilled with dry bentonite chips
to 1 foot BGS, followed by soil cuttings to match existing grade.

3.3 Laboratory Analyses

Groundwater and soil samples were analyzed for:
e TDS in general accordance with Standard Method (SM) 20t Edition 2540 C;

o chloride in general accordance with the U.S. Environmental Protection Agency (EPA)
Method No. 300.0, Rev 2.1;

e dissolved calcium, magnesium, manganese, potassium, and sodium in general accordance
with EPA Method No. 200.7 Rev 4.4.
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Soil samples were additionally analyzed for moisture density in general accordance with American
Society for Testing and Materials-International (ASTM) Method D2937.

SHN's state-certified soil testing laboratory in Eureka, California performed moisture density
testing. North Coast Laboratories Ltd., a state-certified analytical laboratory located in Arcata,
California, performed all sample analytical analyses. Copies of the laboratory analytical reports are
included in Appendix B.

3.4 Equipment Decontamination Procedures

All monitoring and sampling equipment was cleaned prior to arriving onsite and between each
well. All small equipment that required onsite cleaning was washed in a water solution containing
Liquinox® cleaner, followed by two distilled-water rinses.

3.5 Investigation Derived Waste Management

All purge water and rinse water generated during site monitoring activities was disposed onsite.

Soil cuttings were used as backfill for the upper portion of the boreholes, and also spread onsite at
the ground surface to match existing grade.

4.0 Results

The following section summarizes the data collected during the field activities conducted at the
Humboldt Creamery irrigation fields.

4.1 Groundwater Analytical Results

The laboratory analytical results for the groundwater samples collected during the August 8, 2014
monitoring event are summarized in Table 1.

Table 1
Groundwater Analytical Results, August 8, 2014
Foster Dairy Farms, Inc. dba Humboldt Creamery, Fernbridge, California

(in mg/L)?
LS““‘."e Calcium? | Magnesium? | Manganese? | Potassium? | Sodium? | Chloride | TDS*
ocation
MW-2 79 57 0.008 5.7 120 230 920
MW-3 110 42 0.020 8.0 110 800 1,100
MW-4 86 37 0.023 5.5 67 120 660
Average 92 45 0.017 6.4 99 383 893
1. mg/L: milligrams per liter

2. Dissolved calcium, magnesium, manganese, potassium, and sodium analyzed in general accordance with EPA
Method No. 200.7 Rev. 4.4

3. Chloride analyzed in general accordance with EPA Method No. 300.0 Rev. 2.]

4. TDS: total dissolved solids analyzed in general accordance with Standard Method 20 Edition 2540 C

4.2

Soil Analytical Results

The laboratory analytical results for the soil samples collected during the August 8, 2014
monitoring event are sumumarized in Table 2.
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Table 2
Soil Analytical Results, August 8, 2014
Foster Dairy Farms, Inc. dba Humboldt Creamery, Fernbridge, California
(in mg/kg’, unless noted otherwise)

f:z:gi; Calcium? | Magnesium? | Manganese? | Potassium? | Sodium? | Chloride? (IE I};:G)ﬁ (l:;[o ;
B-MW-2@10' 5,000 16,000 530 1,900 230 13 90.5 11
B-MW-3@10' 5,100 14,000 490 2,100 150 18 99.8 12.8
B-MW-4@10' 5,000 15,000 610 2,100 190 35 90.5 28.0
Average 5,033 15,000 543 2,033 190 22 93.6 17.3

1. mg/L: milligrams per liter

Dissolved calcium, magnesium, manganese, potassium, and sodium analyzed in general accordance with EPA Method

No. 200.7 Rev. 4.4.
3. Chloride analyzed in general accordance with EPA Method No. 300.0 Rev. 2.1
Pb: bulk density, and M: moisture content analyzed in general accordance with ASTM D2937
5. 1b/f> pounds per cubic foot

e

5.0 Attenuation Factor Input Values

The following section lists the input values used to calculate the manganese and TDS site-specific
attenuation factors for the Humboldt Creamery facility.

51 Vadose Zone Input Values

The arithmetic mean bulk density (Pb), and moisture content (M) values from B-MW-2 through B-
MW-4 were used as vadose zone interaction input values. Partition coefficient (Kd) values were set
equal to the average soil concentration from B-MW-2 through B-MW-4 divided by the average site
investigation groundwater concentration from MW-2 through MW-4 for each constituent.

Additionally, to determine the vadose zone attenuation factor for TDS, the percent composition of
the individual constituents found in the process water was necessary. The TDS composition of the
process water was studied by SHN in the sodium and total dissolved solids special study (May
2013), and the results are listed in Table 3.

Table 3
Effluent Total Dissolved Solids Composition Analysis, January 9, 2013
Foster Dairy Farms, Inc. dba Humboldt Creamery, Fexnbridge, California
Analyte Discharge Concentration Percen_t of Total Dissolved
at LND-001 (mg/L)? Solids Composition
Total Dissolved Solids 500 100%
Calcium 31 6.2%
Magnesium 22 4.4%
Potassium 200 40%
Chloride 100 20%
Sodium 73 14.6%
Total Cations and Anions 426 85.2%
1. mg/L: milligrams per liter
\\Eureka\ projects\ 2011\011095-FFD-HC-WDR\ 151-SpecSt-Attenu\ PUBS\ Rpts\ 20140821 -Mn- TDS-SpecialStudy.doc S5
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5.2 Dilution Input Values

Historical data was compiled from the annual reports for the Humboldt Creamery facility from
2012-2013, which were the only two complete years of data for the site during the previous NPDES
permit cycle (SHN, March 2013; SHN, February 2014). Table 4 shows the historical data used for
determining the average annual mass discharge for manganese and TDS at the facility.

Table 4
Historical Discharge Data and Annual Average Mass Estimates, 2012-2013
Foster Dairy Farms, Inc. dba Humboldt Creamery, Fernbridge, California

Mn! TDS? Avef‘age Daily Monthly
Date 5 Discharge Discharge Mn (mg)é TDS (mg)
(mg/L) (mg/L) (gpd)? Volume (L)S
Jan-12 1.1 940 268,759 31,534,792 34,688,271 29,642,704,334
Feb-12 0.9 650 296,265 31,398,201 28,258,381 20,408,830,809
Mar-12 15 830 315,408 37,008,348 55,512,523 30,716,929,234
Apr-12 1 620 310,419 35,248,130 35,248,130 21,853,840,873
May-12 1.1 800 305,500 35,845,808 39,430,385 28,676,646,748
Jun-12 1.3 1,100 166,291 18,882,354 24,547,061 20,770,589,846
Jul-12 1.4 1,100 295,570 34,680,755 48,553,057 38,148,830,671
Aug-12 1.5 720 277,788 32,594,285 48,891,428 23,467,885,387
Sep-12 1.4 640 232,437 26,393,236 36,950,531 16,891,671,354
Oct-12 1.5 800 238,531 27,988,084 41,982,126 22,390,467,272
Nov-12 1.1 670 231,108 26,242,347 28,866,582 17,582,372,802
Dec-12 1.6 620 288,326 33,830,750 54,129,200 20,975,065,084
Jan-13 1.4 680 302,791 35,527,937 49,739,111 24,158,996,864
Feb-13 1.1 920 287,525 30,471,911 33,519,102 28,034,157,987
Mar-13 1.5 860 315,590 37,029,741 55,544,612 31,845,577,514
Aprx-13 1.1 990 311,648 35,387,638 38,926,402 35,033,761,550
May-13 1.1 1,000 344,593 40,432,793 44,476,072 40,432,793,160
Jun-13 1.3 860 299,302 33,985,723 44,181,440 29,227,721,931
Jul-13 1.1 950 288,892 33,897,120 37,286,832 32,202,264,105
Aug-13 1.1 1,100 253,492 34,436,914 37,880,606 37,880,605,510
Sep-13 1.2 1,200 251,871 28,599,963 34,319,956 34,315,956,086
Oct-13 1.2 580 144,122 16,910,574 20,292,689 9,808,132,801
Nov-13 1.4 950 128,088 14,544,381 20,362,133 13.817,161,593
Dec-13 1.6 950 212,993 24,991,519 40,736,175 23,741,942,589
AA““““' 1.27 855 3,203,655 368,931,654 | 467,161,405 | 316,014,453,271
verage
1. Mn: dissolved manganese analyzed in general accordance with EPA Method No. 200.7 Rev. 4.4.
2. rog/L: milligrams per liter
3. TDS: total dissolved solids analyzed in general accordance with Standard Method 20th Edition 2540 C.
4. ppd: gallons per day
5. L:liters
6. mg: mg

Table 5 displays the average annual rainfall data used to determine the net recharge at the site,
which was originally published as part of the land disposal evaluation (SHN, 2011) for the facility.
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Table 5
Average Annua] Climate Data for Fernbridge, California
Foster Dairy Farms, Inc. dba Humboldt Creamery, Fernbridge, California

Parameter Wet Season Dry Season Wet Season

Jan | Feb | Mar | Apr |May| Jun | Jul | Aug | Sep | Oct | Nov | Dec | Total
Precipitation (inches)! 6.78 | 5.38 | 5.24 | 3.05[1.69| 0.65 [0.14| 033 [0.75]2.65]|563|7.11| 39.4
ETp (inches)? 0.56 10.84|1.81]3.01|3.83] 4.28 |4.05| 3.22 |[2.64|1.81[0.78|0.37 | 27.2

1. Eureka at Woodley Island for period of record 1948-2009 (WRCC, 2010)
2. ETy: Reference evapotranspiration (CIMIS, 1999)

5.3 Crop Removal Input Values

Crop removal rate inputs for manganese and TDS were obtained from published literature values.
The irrigation fields at the Humboldt Creamery facility typically grow perennial grasses, clover,
and buttercup (SHN, 2011). A manganese removal rate of 0.44 Ibs/acre-year was assumed, which
is equal to the removal rate for clover published by the Alabama Cooperative Extension Program
(ACEP, 2014). A TDS removal rate of 2,083 Ibs/acre-year was assumed, which is equal to the
removal rate for tall fescue published in the Manual of Good Practice for Land Application of Food
Processing/Rinse Water (Brown and Caldwell, 2007).

6.0 Site-Specific Designated Levels

Table 6 shows the site-specific attenuation factors, and subsequent designated levels developed for
manganese and TDS. Attenuation factor calculation details for each constituent are included in
Appendix C.

Table 6
Site-Specific Attenuation Factors, Manganese and TDS!
Foster Dairy Farms, Inc. dba Humboldt Creamery, Fernbridge, California

Manganese TDS

Afvadose 2,798 13.6

A f ditution 1.48 1.48

Af removal 1.06 1.72

A fron 2,799 14.8

WQO2 (mg/1L)° 1.20 450
Designated Level (mg/L) 3,359 6,660

TDS: total dissolved solids

WQO: water quality objective from the draft NPDES permit for the site (WDR Order No.

R1-2014-0026)
mg/L: milligrams per liter

7.0 Discussion and Conclusion

The designated level study of manganese and TDS establishes site-specific WQOs for the
Humboldt Creamery facility that are approximately 2,800 and 15 times greater, respectively, than
the proposed WQOs found in the draft NPDES permit for the site. The elevated designated levels
are largely due to vadose zone interaction attenuation factors for each constituent, which shows a
large salt adsorbtion capacity within the irrigation area.

\\Eureka\ projects\ 2011\011095-FFD-HC-WDR\ 151-SpecSt-Attenu \ PUBS\ Rpts\ 20140821-Mn-TDS-SpecialStudy.doc
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We request that the WQOs for manganese and TDS be increased to reflect the site-specific capacity
of the Humboldt Creamery irrigation fields to attenuate these constituents prior to the attenuated
process water reaching groundwater. We propose increasing the WQOs of manganese and TDS to
3,000 mg/L and 6,500 mg/L, respectively.
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Field Notes



EONSULTING ENGINEERS & GEOLOGISTS, INC.
812 W. Wabash » Eureka, CA 95501-2138 « 707/441-8855 = FAX: 707/441-8877 *shninfo@shn-engr.com

o fob Ne. 005228. /40
Daily Field Report ] _—
Project Name QlienOwner Weather
Humboldt Creamery Foster Farms Dairy dba Humboldt Creamery Uy
General L.ocation of Work Project Managcr. 8! " Day of Week
Fernbridge, CA Pat Barsanti Lﬁ( IL A ij
- Type of Work . Tecynician {
Gyll')ound Water Sampling asoil 5"‘"“(":;# M%aw\e\r
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10'HS] Bepin Poreiva  Miv-U e oM Mew ol baillepn
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1030 [ Semply B-MV-3Dip" ] B-Mhr220 "
V.s0 | Becl K1 Boghpole wida bwton e & SD{ CUWT“-/\?_. D Akl .,
‘33(0 g&_\l\\ oule it M’,\) 7 LJ\VP'\ (‘T‘S Q/‘)V"L ’I’L’Lk“(} ,Llﬂk‘)‘g 5"@.’*4;
Buo SMhAe ' I =2, = o2
13:50 | LoaA L2 (oS AU axtel & S .
00| gl <ve. dediis | sampled dt“wl o b Al
us\ﬂ ﬂ” d{rwﬂ& ' et Well | Purged [Sampled|
MW-{ / \ s
. ) mwa | V|
¥ (e all g wakeS &SGM‘*'\’;A‘ o atoiaa ws | V|
ol U y TIRAV;
Mws |
Copy given to: Reporicd By:
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- CONSULTING ENGINEERS & GEOLOGISTS, INC.
12 W. Wabash » Eureka, CA 95501-2138 « 707/441-8855 « FAX: 707/441-8877 =shninfo@shn-engr.com
0

Project Name: Humboldt Creamery Date/Time: gL@ / (Y
Project No.:  005228. )42 Sampler Name: N SA 4 aS
Location: Fernbridge Sample Type:  Ground Water
Well #: MW-2 Weather Svhay/
Hydrocarbon Thickness/Depth (feet): e Key Needed:  None
Total Well Depth Initial Depth to Height of Water 0.163 gal/ft (2-inch well) / 1 Casing Volume
(feet) ) Water (feet) a Column (feet) 0.653 gal/ft (4-inch well) (gal)
29.60 - 232 = L .50 x 163 = ]
. DO EC Temp Turbidity | Water Removed
Time o H Comments
' (mg/L) | (uSfem) | (°C) P (NTU) (gal)
1310 | <Y ~ = — — 0 gal.
L——,):;b - N:‘L"{‘A\ //Q D ?'LA\ — /i 2 i,:
3120 . 1539 99 | (86 — 2.4
(3:26 — = 43 | 5 — rFE
Purge Method: Total Volume Removed: ~ *% % (gal)
Laboratory Information
# & Type of | Presesvative/ |
Sample ID Containers Type Laboratory Analyses
MW-2 250 ml plastic H2504 NCL Ammonia
MW.-2 500 ml plastic - NCL Nitrate/Nitrite/ TDS
MW-2 250 md plastic = NCL Total Na, Al, Mn, Fe
Well Condition:
Remarks: Recharged Z% 4 2at sample time { 2lul)

\ \ Eureka\ projects\ 2005\ 005228-Humbold tCreamery\ 010-FFD-HC-2010\ Forms\ GWMonForms\ WaterSamplingDataSheets.doc



CONSULTING ENGINEERS & GEOLOGISTS, INC.

W& W, Wabash ¢ Eureka, CA 95501-2138 « 707/441-8855 « FAX; 707/441-8877 *shninfo@shn-engr.com

Project Name: Humboldt Creamery Date/Time: (5] 2
Project No.:  005228.140 Sampler Name: N sanard
Location: Fernbridge Sample Type:  Ground Water
Well #: MW-3 Weather Wan\/
Hydrocarbon Thickness/Depth (feet): -— Key Needed: None
Total Well Depth Initial Depth to Height of Water 0.163 gal/ft (2-inch well) / 1 Casing Volume
(feet) B Water (feet) Column (feet) 0.653 gal/ft (4-inch well) {gal)
29.45 - 20,25 = q 20 x 163 - il B
. DO EC Temp Turbidity | Water Removed
Time - H Comments
(mg/l) | (@Sfem) | (C | P (NTU) (gal)
A .54 - - - 0 gal.
6 W) I AR —)) = AP — s
gds | — | (675 | /3.6 | 6Bs]| - 5.0
D5 2~ — 5073 % 2 IS -
Purge Method: Total Volume Removed: 4.9 (gal)
Laboratory Information
# & Type of Preservative /
Sample ID Contatniess Type Laboratory Analyses
MW-3 250 ml plastic H2504 NCL Ammoria
MW-3 500 m! plastic - NCL Nitrate/Nitrite/ TDS
MW-3 250 ml plastic - NCL Total Na, Al, Mn, Fe
Well Condition:
Remarks: Recharged 22 | 52at sample time ﬁ e D

\ \ Eureka)\ projects\ 2005\ 005228-Humbold ICreamery\ 010-FF D-HC-2010\ Forms\ GWMonForms\ WaterSamplingDataSheets.doc




CONSULTIN(i ENGINEERS & GEOLOGISTS, INC.

812 W, Wabash e Eureka, CA 95501-2138 = 707/441-8855 « FAX: 707/441-8877 eshninfo@shn-engr.com

2

8/t 2o

Project Name: Humboldt Creamery Date/Time:

Project No.: 005228, \Uo Sampler Name: N v Q‘\“w
Location: Fernbridge Sample Type: Ground Water i
Well #: MW-4 Weather guA "’\\lﬁ‘

Hydrocarbon Thickness/Depth

Key Needed: None

Total Well Depth Initial Depth to i Height of Water 0.163 gal/ft (2-inch well)/  _ 1 Casing Volume
(feet) Water (feet) Column (feet) 0.653 gal/ft (4-inch well) (gal)
29.45 [z |=[ 1019 x 163 - [ AlLFS
: DO EC Temp Turbidity | Water Removed
Time % H Comments
3 (mgl) | (@Sfem) | (¢ | P (NTU) (gal)
ug | ol — ” —|  Ogal
[0:50 |05 22 | o7 ~ L3S
U) v ng 1 \;v;»vé ,15, 6 '? t !é -— e s
10153 /065 50 |48H | ~ =S
2% Jo ::; 2 ',’(L‘i) e =
Purge Method: Total Volume Removed: 2. & (gal)
Laboratory Information
# & Type of Preservative / :
b
Sample ID Contatnis: Type Laboratory Analyses
MW-4 250 ml plastic H2S04 NCL Ammonia
MW+ 500 ml plastic -~ NCL Nitrate/ Nitrite/ TDS
MW-+4 250 ml plastic - NCL Total Na, Al, Mn, Pe
Well Condition:
Remarks: Recha_rged ST at sample time iz’? v

\\ Eureka\ projects\ 2005\ 005228-HumboldtCreamery\ 010-FFD-HC-2010\ Forms\ GWMonForms\ WaterSamplingDataSheets.doc




NORTH COAST
LABORATORIES LTD.

5680 West Gnd Road « Arcata - CA 95521-9202
707-822.4649 fax 707-822-6831

Chain of Custody

LABORATORY NUMBER: |

P J, E TAT: O STD(2-3 wk) EOlher RPN 7]
ention: AR < . PRIOR AUTHORIZATION 1S REQUIRED FOR
Results & Invoice to: 511 [\ ‘ e ] | RUSH SAMPLES. ;o
Address: .g’(,’f (Je (b AN 5 Slicf1q ‘
— r-[,l gr' ~ o N "? g < o
L ‘Jf A Cpe 66 g | REPORTING REQUIREMENTS:
Phone: (FO+ Lk A ~ «'ﬁrr‘ >0 <l e ) 1 State Forms
Copies of Report to: _ ¥ 1Caa BX )4‘1 i1 - . 4 S r E ,. Geotracker [1 SWAMP (1 Other €DD:
U = - . (1 Final Report PDF (1 FAX  By:
Sampler (Sign & Print): Alafeln Dergtr —7F i I B CONTAINER CODES: 1% gal. pl; 2—250 ml pl;
L{ A — s & i 3—500 ml pl; 4—1 L Nalgene; 5 —250 ml BG;
PROJECT INFORMATION AR ¢ 6—500 ml BG; 7—1 L BG; 8—40 ml VOA;
Project Number: 3 l,/bn ol jfl_.; / g ;;4 - 9—60 ml VOA; 10—125 ml VOA;11—4 oz glass jar;
B . ey 7 ™ , =171 + 12—8 oz glass jar; 13—brass tube; 14—other
roject Name: __ /Gy hlp/C <| 1. PRESERVATIVE CODES: a—HNO,; b—HCl; c—H,50
Purchase Order Number: 2] <4 ) d—Na,5,0,; e—NaOH; f—C,H,0,Cl; g—other
LAB ID ) SAMPLE ID DATE TIME |MATRIX* + 3 | .SPECIALINSTRUCTIONS . SAMPLE CONDITION
it Zi Ik V2] () B TeAd AWk o Temperature 77 7 °C
Pl L | i < | ’
Mid 4 N PR > "y Received On Ice? /Y /N
N Iy ) Samples Intaci? Y /N
5’-\ /‘/( "‘f 5 .— ,Z.‘Z}/O j‘r)\';i"j e L“ -.--. =t ] Preser\/ed? [w‘/ N
5~ 4 iy (‘l/\/O ' ; ' | [0:2F | I -~
(5= Afin- L adD . J = ING T Preserved @ NCL?
Y N NA
RELINQUISHED BY (Sigiy'& Print) DATE/TIME RECEIVED BY (Sign) DATETIME| [ . SAMPLE DISPOSAL
e r 5 LT GBI 7 e [/ NCL Disposal of Non-Contaminated
b N b /L el / 2] L es |_} Return 1) Pickup
CHAIN OF CUSTODY SEALS Y/N/NA [ |
SHIPPED VIA: UPS Fed-Ex Hand

*MATRIX: DW=Drinking Water; Eff=Effluent; Inf=Influent; SW=Surface Water; GW=Ground Water; WW = Waste Water; S =Soil; O =Other.

ALL CONTAMINATED NON-AQUEOUS SAMPLES WILL BE RETURNED TO CLIENT
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Laboratory Analytical Data



/' CONSULTING ENGINEERS & GEOLOGISTS, INC.

812 W. Wabash Eureka. CA 95501-2138 Yel: 707/441-8855 FAX: 707/441-8877 €-mail: shninfo@shr-engr.com

DENSITY BY DRIVE- CYLINDER METHOD (ASTM D2937)

Project Name: Humboldt Creamery Project Number: 011095.151
Performed By: 011095.151 Date: 8/14/14
Checked By: ¥ Date: =i
Project Manager: _PB .
Lab Sample Number 14-659 14-660 14-661

Boring Label B-MW-2 B-MW-3 B-MW-4

Sample Depth (ft) 10 10 10

Diameter of Cylinder, in 2.38 2.38 2.38

Total Length of Cylinder, in. 8.00 7.46 7.90
[Length of Empty Cylinder A, in. 2.75 2.34 2.40

Length of Empty Cylinder B, in. 0.00 0.00 0.00

Length of Cylinder Filled, in 5.25 512 5.50

Volume of Sample, in® 23.36 22.78 24.47

Volume of Sample, cc. 382.74 373.26 400.96

Pan # §30 S31 S32

Weight of Wet Soil and Pan 696.5 750.0 824.6

Weight of Dry Soil and Pan 634.7 673.5 661.6

Weight of Water 61.8 76.5 163.0

Welight of Pan 79.9 76.8 80.2

Weight of Dry Soil 554.8 596.7 581.4

Percent Moisture 1.1 12.8 28.0

Dry Density, g/cc 1.45 1.60 1.45

Dry Density, Ib/ft* 90.5 99.8 90.5

Revised 6/C6



s v/ [Zj CONSULTING ENGINEERS & GEOLOGISTS, INC.

812 W, Wabash Eureka, CA §5501-2138 Tel: 707/441-8855 FAX: 707/441-8877 E-mail: shainfo@shn-engr.com

MATERIALS TESTING LABORATORY RECEIVING AND SCHEDULING OF TESTS

Ay iy o

PROJECT NAME

Q‘:‘y ~2+/  Date Sampled @'}‘ -

Samgledby L), St

JOBNUMBER D145 5

Date Delivered % /%, % Resultsto M, S5=-<_ . r

PROJECT MNGR  Per D7 Zw” Date Recorded < @1 N
TOTAL NUMBER OF T
SAMPLES BAGS BUCKETS SHELBY TUBES 3 BRASS LINERS
SAMPLE CONDITION: INTACT COMPOSITE
DAMAGED UNDISTURBED
- [ g =
z|lnl|l2]|© B3 |le|k
Olwn|lal g T = Z >
clelz|alel lelxlx|ElE|8 215 -1 |
glYlglwl<|g = E wlo|lo|w % é 4
zlE(Zla|ls|R[21Z|21S|al2|8lglla o 14
O = b |1g(Zjw|s|E(s|YE|Z(9|w|E <
ol|ld|2|2|281=2 |2l |E(Z|22]|23 ]3]« w
wlolEl(3la|Z2)15|C)eE|lg|5(°)8 Elalo|g |2 a I
4 S|l|x|2|ale|cl3|oclz]|@ s|2|5|S| = a
SR lul2 2|l |2lo|nl0|E 3 wlelZ]38 —
| Z & 21&(al5|5|zl2|E12 2=l |xlg o
© | g Zlel=lZ|oig(R|2|Q|* S| L\ e 2 o
% 5 < | w A Q|+ g 318 o =)
z|812|3 £33 7= LAB
SAMPLE NO. & DEPTH 8| E & SAMP. #
B-Mw-2 Az X 4-1,54
"‘j el S \(/ \‘:"t’.oéc
3 -M /72 v &g le|
TOTAL 2
COMMENTS:

*indlcate The Following: Consolidation Loads:

~ Indfcate Yhe Fallgwirg: Cordining loads:

w
¢ \‘h\\‘ \

Nate all paints to be saturated

Consolidated Dralred:

Cansolidated Undrained;
Unconsolidated Undrained:

Rasidual Cycles

-da AnAA da

Rpvised 5/09




August 14, 2014

SHN Consulting Engineers and Geologists
812 West Wabash Avenue
Eureka, CA 95501

Attn: Diana Ward
RE: 011095.151 Humboldt Creamery
SAMPLE IDENTIFICATION

Fraction ' Cilent Sample Description
01A MW-2(DISSOLVED)

018 MW-2
02A MW-3(DISSOLVED)
028 MW-3
03A MW-4(DISSOLVED)
a3p Mw-4

04A BMW-2 @ 10
054 BMW3 @ 10
06A B-MW-4 @ 10°

NORTH COAST
LABORATORIES LTD.

Order No.: 1408163
Invoice No.: 116873
PO No.:

ELAP No.1247-Expires July 2014

ND = Not Detected at the Reporting Limit
LImit = Reporting Limit
Flag = Explanation in Case Narrative

(All solid results are expressed on a wet-

welght basis unless otherwise noted.

REPORT CERTIFIED BY
| (@& Ao CT @ﬁy/
Laboratory Super¢isor(s) QA Unit se G Chapey, Jr.
FoR RoBéXT Srupnr Laboratory Director

5680 West End Road » Arcata, California 95521-9202 » 707-822-4649 FAX 707-822-6831
"5 Princod on Fh:ynbd Popor




North Coast Laboratories, Ltd. 4 Date: -Aug2014

CLIENT: SHN Consulting Engineers and Geologists

Project: 011095.151 Humboldt Creamery CASE NARRATIVE
Lab Order: 1408163

Calcium/Magnesium/Potassium/Sodinm:
The matrix spike recoveries for Sample MW-4(DISSOLVED) were not evaluated due to the large
amount of analyte in the sample.




Date: 14-Aug-2014
WorkOrder: 1408163

ANALYTICAL REPORT

Client Sample ID: MW-2(DISSOLVED)
Lab JD: 1408163-01A

Test Name: [CAP Metals

Parameter Result Flag
Calcium 79,000
Magnesivm 67,000
Manganese 7.5
Potassium 5,700
Sodium 120,000

Recetved: 8/8/2014
Collected:; 8/8/2014 13:40

Reference: EPA 200.7 Rev 4.4 (1884)
Limit Units DF Extracted Analyzed

20 pgiL 1.0 8/11/2014 81172014
20 A 10 8M11/2014 811172014
10 pglL 1.0 112014 8/11/2014
10 pgiL 1.0 8/1172014  8/11/2014
40 pgll 2.0 8H1/2014  8/11/2014

Client Sample ID: MW-2
Lab ID: 1408163-0)B

Test Narme: Anions by lon Chromatography

Parameter ' ult Flag

Chloride 230

Test Name: Total DIssolved Solids

Parameter Result Flag

Totat Dissoivad Solids 920

Received: 8/8/2014
Collected: 8/8/2014 13:40

Reference: EPA 300.0 Rev 2.1 (1883)

Limit Unitg DF Extracted Analyzed
40 mgRl 40 8122014

Reference: Std. Meth. 20th Ed. 2540 C

Limit Units DF Extracted Apalvzed
10 mo/lL 1.0 8/12/2014

Client Sample ID: MW-3(DISSOLVED)
Lab ID: 1408163-02A

Test Name: |CAP Metals

Parameter Result Flag
Calcium 110,000
Magnesiom 42,000
Manganese 20
Potassivm 8,000
Sodium 110,000

Recelved: 8/8/2014
Collected: 8/8/2014 9:00

Reference: EPA 200.7 Rev 4.4 (1984)

Limit Units DF tracted Ans
20 g/l 1.0 8/11/2014 8/11/2014
20 wg/L 1.0 8/11/2014 8/11/2014
1.0 pgiL 1.0 8/1172014 8/11/2014
10 pgl 1.0 8/11/2014 8/11/2014
40 pglL 2.0 8/11/2014 ~ 8/11/2014

Client Sample ID: MW-3
Lab ID: 1408163-02B

Test Name: Anions by lon Chromatography

Parameter - Result Fiag
m .

Chloride

Recelved: 8/8/2014
Collected: 8/8/2014 9:00

Reference: EPA 300.0 Rev 2.1 (1883)

Limit Units  DF  Extracted Analyzed
10 mg/L 100 8/12/2014

Page 1 of 3

NORTH COAST LABORATORIES
5680 West End Road » Arcata, California 95521-9202 » 707-822-4649 « FAX 707-822-6831
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14-Aug-2014
1408163

Date:
WorkOrder:

ANALYTICAL REPORT

Client Sample ID: MW-3
Lab ID: 1408163-02B

Test Name: Total Dissolved Solids

Received: 8/8/2014
Collected: 8/8/2014 9:00

Reference: Std. Meth. 20th Ed. 2540 C

Parameter Result Flag Limit Units D¥ Extracted Analyzed
Total Dissolved Solids 1,700 10 mgiL 1.0 8/12/2014

Client Sample ID: MW-4(DISSOLVED) Received: 8/8/2014

Lab JD: 1408163-03A Collected: 8/8/2014 12:00

Test Name: [CAP Metals Reference: EPA 200.7 Rev 4.4 (1984)

Parameter Result Flag Limit Units DF Extracted Anal
Calcium 88,000 20 pg/l 1.0 8/11/2014 8/11/2014
Magnasium 37,000 20 g/l 1.0 8/11/2014 8/11/2014
Manganese 23 1.0 pg/L 1.0 8/11/2014 &/11/2014
Potsasium 5,500 10 pg/l 1.0 B/11/2014 8/11/2014
Sodium 67,000 20 gL 1.0 8112014 8/11/2014

Client Semple ID: MW-4 Received: 8/8/2014

Lab ID: 1408163-03B

Test Name: Anions by lon Chromatography

Collected: 8/8/2014 12:00

Reference: EPA 300.0 Rev 2.1 (1893)

Pargmeter esult Flag ~ Limit Units DF Extracted Anzlyzed
Chiloride 120 2.0 mg/ll 20 8/12/2014

Test Name: Total Dissolved Solids Reference: Std. Meth, 20th Ed. 2540 C

Parameter Result Flag Limit Unlts DF Extracted Analyzed
Yotal Dissolved Solids 860 10 mg/lL 1.0 8/12/2014

Client Sample ID: B-MW-2@.10' Received: 8/8/2014

Lab ID: 1408163-04A Collected: 8/8/2014 12:30

Test Name; EPA 6010B Reference: EPAB8010B

Parameter Result Flag  Limit Units DF Extracted Analyzed
Calcum 5,000 5.0 mgkg 1.0 68/11/2014 8122014
Mn_gnasium 18,000 2.0 mg/kg 1.0 /1172014 8/12/2014
Manganesas 530 1.0 mg/kg i0 81112014  8/12/2014
Potassiom 1,800 5.0 ma/kg 1.0 8/11/2014 8/12/2014
Sodlum 230 5.0 mg/kg 1.0 8/1172014 8/12/2014
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Date; 14-Aug-2014 ANALYTICAL REPORT

WorkOrder: 1408163

.Client Sample ID; B-MW-2 @ 10' Recelved: 8/8/2014

Lab ID: 1408163-04A . Collected: 8/8/2014 12:30

Test Name: F, S04, Cl, NO3, NO2 Reference: EPA 300.0 Rev 2.1 (1883) Modified

Parameter Result Flag Limit Units DF ‘Extracted Analyzed
Chloride 13 10 mg/kg 1.0 8/12/2014

Client Sample ID: B-MW-3 @ 10' Received: 8/8/2014

Lab ID: 1408163-05A . Collected: 8/8/2014 10:20

Test Name: EPA 6010B Reference: EPA 6010B

Parameter Result Flag Limit Units DFE Extracted Anal
Calcium 5,100 5.0 mg/kg 1.0 8/91/2014 8/12/2014
Magnesiom 14,000 2.0 mgkg 1.0 8/11/2014  8/12/2014
Manganess 490 1.0 ma/kg 1.0 8/11/2014 8/12/2014
Potassium 2,100 5.0 mgkg 1.0 84112094  8/12/2014
Sadium 150 50 mgkg 1.0 T 8M1/2014 8/12/2014

Test Name; F, S04, Cl, NO3, NO2 . Reference: EPA 300.0 Rev 2.1 (1883) Modified

Parameter Result Flag Limit Units DF Extracted Analvzed
Chlorice , 18 10 mglkg 1.0 B/1272014

Client Sample ID: B-MW-4 @ 10’ Received: 8/8/2014

Lab ID: 1408163-06A Collected: 8/8/2014 11:40

Test Name: EPA6010B Reference: EPA 6010B

Parameter Result Flag  Limit Units DE Extracted Apalyzed
Caldum 5,000 5.0 mg/ikg 1.0 811172014 8122014
Magnesium 15,000 2,0 mg/kg 1.0 8/11/2014 8/12/2014
Manganese 610 1.0 mg/kg 1.0 8/11/2014 8/12/2014
Potassium 2,100 5.0 mg/kg 1.0 8/1112014  8/12/2014
Sodlum 180 5.0 mgikg 1.0 8/11/2014 8/12/2014

Test Name: F, S04, Cl, NO3, NO2 Reference: EPA 300.0 Rev 2.1 (1983) Modified

Parameter ' Result Flag  Limit Upits DF Extracted Analyzed
Chioride 35 10 mg/kg 1.0 8/12/2014
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J - Anslyte detccted below quantitation limits

R - RPD outside accepted recovery limits

. North Coast Laboratories, Ltd. Date: 8/14/2014
Work Order: 1408163 .
Project; 011095.151 Humboldt Creamery Method Blank
Sampie ID MB-30904 Batch 1D: 20904 Test Code: 6ICPS Unlts: mglkg Analysis Date 8/12/2014 11:57:58 AM Prep Date 8/11/2014
Client iD; Run (D: INICP2_140812A SeqNo: 1147443
Analyte Result Umit SPK'va|ue SPK Ref val % Rec Lowllmit HighLimit RPD RefVal %RPD RPDLimit  Qual
Caiclum ‘ ND 5.0
Magnesium ND 20
Manganese ND 1.0
Potassium ND 5.0
Sodium ND 5.0
Sample ID MBLI 081114 Batch ID: R79240 Test Code: ICIONW Units: mgfL Analysis Date 8M11/2014 4:35:02 PM Prep Date
Client ID: Run ID: INIC2_140811A SeqNo: 1147508
Analyte Result Limit SPK value SPKRefVal % Rec LowlLimit HighLimit RPD Ref Val %RPD RPDLmt  Qual
Chloride ND 0.10
Sampie ID MB-30906 Batch ID: 30208 Test Code: ICPX Units; pgft Analysis Date 8M1/2014 1:04:29 PM Prep Date B8/11/2014
Client 1D: Rua ID: INICP2_140811C SeqNo: 1147278
Analyte Result Limit SPKvalue SPK RefVal % Rec Lowimit HighLimit RPD RefVal %RPD RPDLmit Qual
Calclum ND 20 0 o 0% 0 0 0
Magnresium ND 20 0 0 0% 0 0 a
Manganese ' ND 1.0 0 0 0% 0 0 0
Patassium ' ND 10 o 0 0% 0 0 o]
Sodum ND 20 0 0 0% 0 0 0
Sample ID MBLK 081114 Batch ID: R79241 Test Code: IONICS Unks: mg/kg Analysis Date 8/11/2014 4:35:02 PM Prep Date
Chent ID: Run ID: INIC2_140811B SeqNo: 1147538
Analyte Result Limit SPK vaiue SPK Ref Val % Rec LowLimit HighLimit RPD Ref Val %RPD RPDLmit Qual
Chiloride ND 10
Qualifiers: ND - Not Detected t the Reporting Limiit S - Spike Recovery outsidr accopled recovery limits B - Analyte detecied ia the associated Method Blank
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CLIENT: SHXN Consulting Engineers and Geologists QC SUMMARY REPORT
Work Order: 1408163 Method Blank
Project: 011095.151 Humboldt Creamery ctho
Sample |D MBLK Batch ID: R79276 Test Code: TDS Units: maiL Analysis Date 8/12/2014 Prep Date
Client ID: RuniD: WC_150812D SeqNo: 1148006 ' .
Analyte Result . SPKvalue SPK RefVal % Rec LowlLimit Highlmit RPD RefVal %RPD RPDLIMit  Qual
Total Dissolved Solids ND

Qualiflers: - ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits B - Analytc detected in the associated Method Blank

T - Analyte detected below gquantitetion limits

R - RPD outside accepted recavery limits
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North Coast Laboratories, Ltd.

Date: 8/1472014

CLIENT: SHN Consulting Engineers and Geologists

Work Order: 1408163
Project: 011095.151 Humboldt Creamery

QC SUMMARY REPORT

Sample Matrix Spike

Sample ID 1408183-03AMS

Client ID:  MW-<4(DISSOLVED)

Batch {D: 30806

Test Code. ICPX Units: ugfl
Run ID: INICP2_140811C

Analysis Date 8/11/2014 1:21:04 PM’ Prep Date 81172014

Analyte Result Limit SPKvalue SPK RefVal % Rec  Lowlimit HighUml RPOD Ref Val %RPD RPDLIimit Qual
Manganese 4527 10 500 227 86.0% () )

Sample ID 1408163-03AMSD  Baich 1D: 30906 Test Code: ICPX Units: pgfL Analysis Date 8/11/2014 1:24:40 PM Prep Date &11/2014
Chent ID: MW-4({DISSOLVED) RunID:  INICP2_140811C

Analyte Result Limit SPK vae SPK RefVal % Rec HighLimit© RPD Ref Val %RFD RPDLWmMit Qual
Manganese 455.2 1.0 500 227 86.5% 453 -0.567% 20

Sampie ID 1408163-04AMS  Batch ID: R79241 Test Code: IONICS Unlts: mgfkg Analysis Date 8/12/2014 11:20:35AM  Prep Dale

Cient1D: B-MW-2 @ 10 RunID:  INIC2_140811B

Analyte Result Limit SPKvalue SPK Ref Val % Rec Lowllmit HignhLimit RPD RefVval %RPO RPDLmit  Qual
Chicride 31.89 10 20.0 ' 1341 93.8% [}

Qualifiers: ND - Not Detected at the Reporting Limit S - Splke Recovery outside acocpted recovery limits B - Aqalytc detected in the associated Method Blank o

J - Analyte detected below quantitation limits

R - RPD outsidc acoepted recovery limits
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Nérth Coast Laboratonies, Ltd.

Date: 8/14/2014

J ~ Analyte detected below quantitation limits

R - RPD outside accepted recovery limits

Work Order: 1408163 .
Project: 011095.151 Humboldt Creamery Laboratory Control Spike
Sample ID LCS-30804 Batch ID: 30804 Test Code: 6ICPS Units: ma/kg Analysis Date 8/12/2014 12:00:03 PM Prep Date 8/11/2014
Céent ID: Run ID; INICP2_140812A SegNo: 1147444
Analyte ’ Resuit Umit SPKvame SPK RefVal % Rec Lowlimit HighLimit RPD RefVal %RPD RPDLimt Qual
Calcium 89.37 5.0 100 232 97.1% 80 120 1]
Magnesium ) 100.5 20 100 0 101% 80 120 o
Manganese : 104.2 1.0 100 0.0244 104% 80 120 0
Potassium 4442 5.0 500 0 88.8% 80 120 0
Sodium 97.86 50 100 3.88 84.0% 80 120 1]
Sample ID LCS WL-081114-0 Batch ID: R79240 Test Code: ICIONW Units: mg/L Analysis Date B/11/2014 4:52:40 PM Prep Date
Client ID: Run ID: INKC2_140811A . SeqNo: 1147509
Analyte Resuit Limit SPK value SPK Ref Val % Rec Lowlimit HighLimit RPD Ref Val %RPD RPDUMt Qual
Chioride 0.9887 0.10 1.00 0 98.9% 90 110 0
Sample ID LCSD WI.-081114- Batch }D: R79240 Test Code: ICIONW Units: mg/L Analysis Date 8/11/2014 5:10:18 PM Prep Date
, Client ID: Run ID: INIC2_140811A SeqNo: 1147610
Analyte Resuit Limit SPK vaiue SPK Ref Val % Rec Lowdimit HigbLimit RPD RefVal %RPD RPDLImEk  Qual
Chloride 0.9938 0.10 1.00 ] Q99.4% 80 110 0.989 0.515% 10
Sampie ID LCS-30906 Batch ID: 30906 Test Code: ICPX Units: pg/L Analysis Date 8112014 1:06:09 PM Prep Cate 8/11/2014
Client ID; Run ID: INICP2_140811C SeqNo: 1147279
Analyte Reault Umit SPKvalue SPK RefVal % Rec Lowlimit HighLimié RPQ Ref Val %RPD RPDLmit Qual
Calcivm AB7.8 20 500 0 87.6% 85 115 o
Magnesium : 498.1 20 500 0 89.6% 85 115 0
Manganese 485.2 1.0 500 0.188 99.0% 85 115 1]
Potassium 2,328 10 2,500 b} 83.1% 85 115 o
Sodium 476 4 20 500 0 95.3% 85 115 0
Qualifters: ND - Nat Detected at the Reporting Limit S - Spike Recovery outsids accepted recovery limits

B - Analyte detected in the associased Method Blank
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Work Order: 1408163 . .

Project: 011095.151 Humboldt Creamery Laboratory Control Spike Duplicate

Sample D LCSD-30806 Batch |D. 30806 Test Code: ICPX Units: pgiL Analysis Date B8/11/2014 1:09:08 PM Prep Date 8/11/2014

Client I1D: RuniID:  INICP2_140811C SegNo: 1147280

Analyte Resull Limt SPKvalue SPK RefVal % Rec Lowlmit HighLimit RPD RefVal %RPD RPDUMit Qual

Calcium 484.1 20 500 0 08.8% a5 115 488 0.750% 20

Magneslum 4971 20 500 0 99.4% 85 115 498 0.185% 20

Manganese 491.7 1.0 500 D.188 88.3% 85 115 495 0.720% 20

Potassium 232 10 2,500 0 92.9% 85 115 2,330 0.296% 20

Sodium 4759 20 500 0 85.2% 85 115 476 0.105% 20

Sample ID LCS WL-0811140 Balch iD: R79241 Test Code: IONICS Units: mg/ky Analysls Date 8/11/2014 4:52:40 PM Prep Date

Cilent |D: RunID!  INICZ_140811B SegNo: 11476540

Analyte Result Limk  SPKvalue SPK RsefVal % Rec Lowlimit HighLimit RPD RefVal %RPD RPDLimit Qual

Chioride ND 10 10.0 0 88.9% 90 110 0

Sample D LCSD WL-081114- Batch ID: R79241 Test Code: IONICS Units: mg/kg Analysis Date 8/11/2014 5:10:18PM  Prep Date

Cliant ID: Run ID: INICZ_14DB11B SeqNo: 1147641

Analyte Resuk Limit  SPKvalue SPK RefVal % Rec Lowlimit HighLimit RPD RsfVal %RPD RPDUmMit Qual

Chloride ND 10 10.0 0 99.4% 80 110 9.88 0.515% 10
Quatifiers: ND - Not Detected at the Reporing Limit §S - Spike Recovery putsids accepted recovery limits B - Analyte detected in the associated Mcthod Blank

J - Analyte detected below quaretitation limits

R - RPD outside acceptod recovery limits
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NORTH CO
LABORATORIES /A[TSJ Chain of Custody

5680 West &nd Road « Avcata » CA 95521.9202 l‘/
707-822-4649 fax 707-8226831 / ¢ LABORATORY NUMBER: [
g TAT:[J STD(2-3 wk) X1 Other: {*US
Anention: ‘)Mmg-‘;fd&(é 1§ \ PRIOR AUTHORIZATION 1S REQUIRED F
Results & Invoice to: oy i ) RUSH SAMPLES.
&
Address: %i% gwb\ Are i g/(L/rV
(A 458Dl g | REPORTING REQUIREMENTS:
Phone: GO?’\ YA ~FBSS g N 1' N | N O State Forms
Copies of Report to: Ma,stasbm 6T co~ gl 11| | giﬁﬁggﬁg&giﬂ Oi;'sf EDD:
S_a LS S | " CONTAINER CODES: 7% gal pl, 2—250 ml pl;
Simper (ian & P""t) g E 2% 3—500 mi pl; 4—7 L Nalgene; 5 —250 ml BG;
= =T 4 ; m A= ;
Project Number: n//;)zs_ f/f;‘ 1 g J K g § g 12—8 oz glass jar; 13—brass tube; 14—other
Project Name: _ Hwtnkpld{s CI‘&\"’\W %l ¢33 |3 PRESERVATIVE CODES: a—HNO,; b—HCl; c—H,50,;
Purchase Order Number: 35 _a ﬂ# IR 5 d—Na,5,0,; e~NaOH; {—C,H,0,Cl; g—other
ABID[ " SAMPLEID ... | DPATE ] TimE [matrixs] || § SL % Sy :SPECIALINSTRUCTIONS ;| SAMPLE.CONDITION'
pai] cqwu-zg GBI [\TH3 0 | [ ><>§ LIRS Temperature 3. 9 °C
W- i} 9 e 1] > -
_ Mud—th N [ s APl Received On Ice? (Y / N
ol . o o e Samples Intact? (?Tn
Y -Mir~2 A0 . WJ VERV ¢ 3 IF:>~<_ Preserved? (i/ N
5-—/»1&/-5 a}(O 1 (0" [~
-2 y T ) A Preserved @ NCL?
1 Y{R/ NA
| oateTIME]  RECEWVED BYi(Sign). | 11111 |DRTBTIME &}MPLE DISP(l)SfAL .
%" OB - —— NCL Disposal of Non-Contaminat
- Q‘ /L’{// 8{1‘1/:{ {gtl’/( O Return O Pickup
V CHAIN OF CUSTODY SEALS Y/N/NA [ ]
/ SHIPPED VIA: UPS Fed-Ex  Hand

*MATRIX: DW=Drinking Water; Eff=Effluent; Inf=Influent; SW=Surface Water; GW=Cround Water; WW =Waste Water; S=S5oil; O = Other.

ALL CONTAMINATED NON-AQUEOUS SAMPLES WILL BE RETURNED TO CLIENT




Appendix C

Attenuation Calculations



Vadose Zone Attenuation Factor Calculation, Manganese

' Pb ) 578
Afoadors = (1 + = Ka) Ka= 2
Where Where:
Pb = dry bulk density (kg/L)
M = volumetric moisture content (%)
Kd = partition coefficient (L/kg)

Cs = Concentration in soil (mg/kg)
Cw = Concentration in water (mg/L)

Input Parameters Source

Pb (bulk density) 93.6 lbs/ft*

Pb (bulk density) 1.50 kg/L Average from three sample locations, collected

M (vol. moist. cont.) 17.3 % 8/8/2014, see laboratory analytical report for

Cs (cont. conc. soil) 543 mg/kg details.

Cw (cont. conc. h20) 0.017 mg/L

Kd (part. coeff.) 32,277 L/kg Calculation, based on laboratory results
Afoadose 2,798

conversion factors

| s/#® | 00160184 | kg/L |

\ \Eureka\Projects\ 2011\ 011055-FFD-HC-WDR\151-SpecSt-Attenu \ PUBS\ Dats \ c-1
20140821 -A ttenuationCalculatorFinal xis \Af Vadose (Mn) il




Vadose Zone Attenuation Factor Calculation, TDS

Afvadoss = (1

Where

Pb

+—Kd>

M

Pb = dry bulk density (kg/L)
M = volumetric moisture content (%)
Kd = partition coefficient (L/kg)

Kd—&
T C.

Where:
Cs = Concentration in soil (mg/kg)
Cw = Concendiration in water (mg/L)

Af, vagosa,TDS =

Where

Af = attenuation factor for each constituent
PC = percent composition of total TDS for each constituent

> (arz POy = (n=1)

n = number of constituents considered
Input Parameters Source
il ac s/ A from th le 1 llecied 8/8/2014
: verage from three sample locations, collectle 7
Pb (ulk density) 150 kg/L gsee Jaboratory an,:]yﬁcal report for details.
M (vol. moist. cont.) 17 %
Calcium
Cs (cont. conc. soil) 5,033 mg/kg | Average from three sample locations, collected 8/8/2014,
Cw (cont, conc. h20) 92 mg/L see laboratory analytical report for details.
Kd (part. coeff.) 55 L/kg Calculation, based on laboratory results
PC (percent comp.) 6.2 Yo Based on Sodium and TDS Sindy (SHN. 2013)
Afyagose, Ca 130
Magnesium
Cs (comt. conc soil) 15000 |mg/kg | Average from three sample locations, collected 8/8/20)4,
Cw (cont. conc. h20) 45 mg/L sec laboratory analytical report for details.
K4 (parlL coeff.) 331 L/kg Calculation, based on laboraiory results
PC (percent comp.) 4.4 % Based on Sodium and TDS Study (SHN, 2013)
Afvadase, Mg 2.26
Potassium
Cs (cont. conc. soil) 2,083 mg/kg | Average from three sample locations, collected 8/8/2014,
Cw (cont. cong. h20) 6.4 mg/L see laboratory analytical reponi for details.
Kd (part. coeft.) 318 L/kg Calculation, based on laboratory results
PC (percent comp.) 40 % Based on Sodium and TDS Study (SHN, 2013)
Afyagos, X 12.01
Sodium
Cs (cont conc. soil) 190 mg/kg | Average from three sample locations, collected 8/8/2014,
Cw (cont. conc. h20) 99 mg/L see laboratory analytical report for details.
Kd (part. coeff.) 2 L/kg Calculation, based on laboratory results
PC (percent comp.) 14.6 % Based on Sodium and TDS Study (SHN, 2013)
Al a0, Na 1.02
Chloride
Cs (cont. conc. soil) 22 mg/kg | Average from three sample locations, collected 8/8/2014,
Cw (cont. conc. h20) 383 mg/L see laboratory analytical report for details.
Kd (part. coeff.) 0.06 L/kg Calenlation, baged on laboratory results
PC (percent comp.) 20.0 % Based on Sodinm and TDS Study (SHN, 2013)
Afgose, 0 1.00 Calculation, based on laboratory results
Afaue, 05 13.6

conversion factor

Ibs/&*

0.0160184 | kg /L |

\\ Eureka\ Projec\ 21D H93- 7 D-HC-WDR\ 1$1-5pecSi- At \PUBE \ Daa\
2004082 1-A tegwwadicnCelznlarorFirm| xls\ A Yadose (TDS)

C-2




Dilution Attenuation Factor Calculation, Manganese

M
Camuend =y R—B) A

Where

M = average annual mass discharge (mg)

V = average annual discharge volume (L)
R = average annual rainfall (in)

E = average annual evapotranspiration (in)
A = discharge arca (acre)

C
Afgitucion = ey
dituzad
Where:
c = average annual discharge concentration (mg/L)

Caiwea = ajusted annual discharge concentration (mg/L)

Input Parameters

Source

R (ave. annual rainfall)

39|inches/yt

E (evapotranspiration)

27|inches/yr

A {discharge area)

140|acres

Land Disposal Evaluation (SHN, 2013)

M (ave, annual disch. mass)

467,161,405|mg

2012 and. 2013 Annual Reports (SHN, 2012; SHN, 2013)

V (ave. annual disch. volurne)

368,931,654|L

2012 and 2013 Annual Reports (SHN, 2012; SHN, 2013)

V+(R-B)xA (adjusted ave. annual disch. volume)

544,497 303|L

Calculation, sum of average annual volume and net recharge

C (ave. annual disch. conc.) 1.27|mg/L 2012 and 2013 Annual Reports (SHN, 2012; SHN, 2013)
Cituiea (diluted ave. annual disch. conc.) 0.86|mg/L  |Calculation, average mass divided by adjusted volume
Afdilulion 1.48
conversion factor
inch-acre] 102,790 | Liters |
\\EDreka\Peciects \ 2011 \01 1 095-FFD-HC-WDR\ 131 SpicSi-Altenu\ PUBS\ Dats \
ca SV

2014981 -AlicaustionCalcolrerFinal.xls\ Af dilebian Mn)




Dilution Attenuation Factor Calculation, TDS

c 4 Af, =
awred = I R—E) v A ot =
Where
M = average annual mass discharge (mg) Where: . )
V = average anvwal discharge volume (L) c = average annual discharge concentration (mg/1)
R = average annual rainfall (in) Cuinned = 2justed annual discharge concentration (mg/L)
E = average annual evapotranspiration (in)
A = discharge area (acre)
Input Parameters Source
R (ave. annual rainfall) 39|inches/yr
E (evapotranspiration) 27|inches/yr Land Disposal Evaluation (SHN, 2013)
A (discharge area) 140{acres
M (ave. annua] disch. mass)| 316,014,453,271|mg 2012 and 2013 Annual Reports (SHN, 2012; SHN, 2013)
V (ave. annual disch. volume) 368,931,654 |L 2012 and 2013 Annual Reports (SHN, 2012; SHN, 2013)
V+(R-E)xA (adjusted ave. annual disch. volume) 544,497,303|L Calculation, sum of average annual volume and net recharge
C (ave. annual disch. conc.) 856.57|mg/L 2012 and 2013 Annua) Reports (SHN, 2012; SHN, 2013)
Caiea (diluted ave. annual disch. conc.) 580|mg/L Calculation, average mass divided by adjusted volume
Afgnoton 148
conversion factor
[ inch-acre] 102,790 | TLiters |
\\Ewrika\ Projecrs\2n 1 \OLI 055 FFD-HC-WDR\ 131 EpcSt-Alienu\PUBS\ Dalo\ cat w

20140821 -Arreq yaticrC aleulage rRinal xIs\ Af dilwtion (TDS)



Removal Attenuation Factor Calculation, Manganese

M~—-RRx(r)xA

Cromoved = v
Where
Cramowd = ajusted average armual discharge concentration (mg/L)
M = average annual mass discharge (mg)
RR = mass removal rate from crops (ing/acre-yr)
A = discharge area (acre)

e
Afrvemoved = C
rereored
Where:
C = average annual discharge concentration (mg/L)

Cemoves = Bjusted annuat discharge concentration (mg/L)

Input Parameters

Source

M (ave. annual disch. mass)|  467,161,405|mg 2012 and 2013 Annual Reports (SHN, 2012; SHN, 2013)
Clover removal rate from the Alabama Cooperative Extension
RR (removal rate) 0.44|Ibs /acre-yr |Program, http:/ /www.aces.edu ANR-0449
A (discharge area) 140|acres Land Disposal Evaluation (SHN, 2013)
V (ave. annual disch. volume)|  368,931,654|L 2012 and 2013 Annual Reports (SHN, 2012; SHN, 2013)
C (ave. annual disch. conc.) 1.27|mg/L 2012 and 2013 Annual Reports (SHN, 2012; SHN, 2013)
Cremoved (adjusted ave. annual disch. conc.) 1.19|mg/L Calculation, adjusted mass divided by discharge volume
Afremoved 1.06
conversion factor
b] 453592 | mg |

\\Euceka \Profects \ 201 1 101 1095-FFD-HC-WDR\ 151-SpecSt-Artwny \ PUBS\ Data\
20140821 -AtlenuationCalculztorFinal xls\ Af removal (Mn)

(@]



Removal Attenuation Factor Calculation, TDS

& M—-—RRx(1r)xA c
romoved — Af, =
v yemoved Cmmovad
Where
Cremoves = ajusted average annual discharge concentration (mg/L) Where: ) .
M = average annua) mass discharge (mg) C =average annual c‘hscharge concentration (mg/L)
RR = mass removal rate from crops (mg/acre-yr) Cemoved = 8justed annual discharge concentration (mg/L)
Input Parameters Source
M (ave. annval disch. mass)| 316,014,453,271|mg 2012 and 2013 Annual Reports (SHN, 2012; SHN, 2013)
Clover removal rate from the Alabama Cooperative Extension
RR (removal rate) 2,083[lbs/acre-yr [Program, http: //www.aces.cdu/pubs/docs/ A /ANR-0449 /
A (discharge area) 140|acres Land Disposal Evaluation (SHN, 2013)
V (ave. annual disch. volume) 368,931,654|L 2012 and 2013 Annual Reports (SHN, 2012; SHN, 2013)
C (ave. annual disch. conc.) 857|mg/L 2012 and 2013 Annual Reports (SHN, 2012; SHN, 2013)
Cremeved (adjusted ave. annual disch. conc.) 498[mg/L Calculation, adjusted mass divided by discharge volume
A-fnmuved 1.72
conversion factor
bl 453592 [ mg |
A\ Eureka \Prcjects\ 2013 \0)1 1 095-FFD-HC-WDR\ oSt wu\PURS\Data\
)DI;El-A]::nmonc;ka:mﬂima?;és\M :::\O\IIS;: '?rpﬁg' e A C’6 w




