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1.0 Introduction 

Foster Dairy Fanns, Inc. dba. Humboldt Creamery (FDF /HC) maintains and operates wastewater 
collection, treatment, and disposal facilities in Fembridge, 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 alternative 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 detemtine 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 treabnent aeration pond; a settling basin; a pemtitted 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 
indushial 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. CA0005584 and Waste Discharge Requirements (WDR) Order No. Rl-2008-0020 (Facility I.O. 
No. 1B801850HUM). The order became effective on March 1, 2009, and is still being enforced until 
a new NPDES permit is finalized. 
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On May 27, 2014, a draft NPDES permit (Order Rl-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 
:m.ini.mum 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: 

• Adsorption • Chemical/Biochemical Degradation 
• Ionic Bonding • Volatilization 
• Filtration • Dispersion/Dilution 

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

• Depth to water 
• Net recharge 
• Vadose zone characteristics (porosity, clay, organic content, pH, ion exchange capacity) 
• Pollutant characteristics (polarity, ionic strength, volatility, viscosity, degradability) 
• Topography 
• Mass loading 
• Volumetric groundwater flow rate 
• Uncertainty or other factors 

The total designated level for a constituent of a liqwd waste is calculated by multiplying the water 
quality goal by the environmental attenuation factor that takes into account site~speci.fic 
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: 

Where: 

Afwad~ = (1 + :: Kd) 

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: 

c.~ 
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: 

Where: 

Af~·ados~.rDs = I (Af X PC)- c~ - 1) 

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

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 

Where: 
c = average annual discharge concentration (mg/L) 
Cd.iluted = 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 
v 
R 
E 
A 

:::: 

= 
= 

= 
= 

M 
C dil'll.tsd = V + (R - E) x A 

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: 

c 

Where: 
c 
Cremoved = 

Af-r-em.ove~d = C 
~mD»"'d 

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 = 
v = 

M -(RRxA) 
CTtm'I.C>Vfld = v 

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) 

2.2.4 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: 

Where 

Af~oraJ = Afvadoas + Afdilutitm + Af~maual- (n -1) 

A/vatJos.e 
A/ooutiJJn 
A/removal 

n 

= attenuation factor from vadose zone interactions 
= attenuation factor from dilution 
= attenuation factor from crop removal 

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-rnicron 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 maximwn 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: 

• TDS in general accordance with Standard Method (SM) 20th Edition 2540 C; 

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

• dissolved calcium, magnesium, manganese, potassium, and soruum 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 02937. 

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 L 

Table 1 
Groundwater Analytical Results, August 8, 2014 

foster Dairy Farms, Inc. dba Humboldt Creamery, Fembridge, CaJHomia 
(in mg!L)l 

Sample 
Calcium2 Magnesiuml Manganese2 Potassium2 Sodiuml Chloridel TDS4 

Location 

MW-2 79 57 0.008 5.7 120 230 920 
MW-3 110 42 0.020 8.0 110 BOO 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: mill igrams 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. 2.1 
4. IDS: total dissolved solids analyzed in .e;eneral accordance with Standard Method 20th 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 summarized in Table 2. 
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Table 2 
Soil Analytical Results, August 8, 2014 

Foster Dairy Farms, Inc. dba Humboldt Creamery, Fembridge, Califomia 
(in mglkg1, unless noted otherwise) 

Sample Calcium2 Magnesium2 Manganese2 Potassiuml Sodium1 Chloride3 Pb4 M4 
Location (lb/ftJ)S (%) 

B-MW-2®10' 5,000 16,000 530 1,900 230 13 90.5 11.1 
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 
2. Dissolved calcium, magnesium, manganese, potassiwn, and sodium analyzed in general accordance with EPA Method 

No. 200.7 Rev. 4.4 . 
3. Chloride analyzed in general accordance w i!h EPA Method No. 300.0 Rev. 2.1 
4. Pb: bulk density, and M: moisture content analyzed in general accordance with ASTM 02937 
5. lb/ft3: pounds per cubic foot 

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 factlity. 

5.1 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, Fernbridge, California 

Analyte 
Discharge Concentration Percent of Total Dissolved 

at LND-001 (mgiL)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 Ca lions and Anions 426 85.2% 
1. mg/L: milligrams per liter 
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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 

Mnl TDS3 
Average Daily Monthly 

Date 
(mgfL)2 (mg/L) 

Discharge Discharge Mn (mg)6 TDS (mg) 
(gpd)4 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 1.5 830 315,408 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;389 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 23A67,885,387 
Sep-12 1.4 640 232,437 26,393,236 36,950,531 16,891,671,354 
Oct-12 1.5 BOO 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 
Apr-13 1.1 990 311,648 35..387,638 38,926,402 35,033,761,590 
May-13 1.1 1,000 344,593 40,432,793 44,476,072 40,432,793,160 
}lUl-13 1.3 860 299,302 33,985,723 44,181,440 29,2.27,721,931 

Jul-13 1.1 950 288,892 33,897,120 37,286,832 32,202,264,105 
Aug-13 1.1 1,100 293,492 34,436,914 37,880,606 37,880,605,510 
Sep-13 1.2 1,200 251,871 28,599,963 34,319,956 34,319,956,086 
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 13,817,161,993 
Dec-13 1.6 950 212/993 24,991,519 40,736,175 23,741,942,589 

Annual 
1.27 855 3,203,655 368,931,654 467,161,405 316,014,453,271 

Average 

1. Mn: dissolved manganese analyzed in general accordance with EPA Method No. 200.7 Rev. 4.4. 
2. mg/L milligrams per liter 
3. TDS: total dissolved solids analyzed in general accordance with Standard Method 20th Edition 2540 C. 
4. gpd: gallons per day 
5. L: liters 
6. rng:mg 

Table 5 displays the average annual rainfall data used to deterrrUne 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 Annual Oimate Data for Fembridge, Califomia 

Foster Dairy Farms, Inc. dba Humboldt Creamery, Fern bridge, California 

Parameter 
Wet Season Dry Season Wet Season 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 
Precipitation (inches)1 6.78 5.38 5.24 3.05 1.69 0.65 0.14 0.33 0.75 2.65 5.63 7.11 39.4 
ET o (inches)2 0.56 0.84 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. ETo: Reference evapotranspiration (CUviJS, 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 lbs/ 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 2,083lbs/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 TDS1 

Foster Dairy Farms, Inc. dba Humboldt Creamery, Fern bridge, California 

Manganese TDS 

A/vade&>. 2,798 13.6 

Afdilntinn 1.48 1.48 
Afn,moval 1.06 1.72 

Af14~I 2,799 14.8 
WQ()2 (mg/L)3 1.20 450 

Designated Level (mg/L) 3,359 6,660 
1. TDS: total dissolved solids 
2. WQO: water quality objective from the draft NPDES permit for the site (WDR Order No. 

Rl-2014-0026) 
3. 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 . 
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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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Appendix A 

Field Notes 



CONSULTING ENGINEERS & GEOLOGISTS, INC. 
812 W Wabash • Eureka, CA 95501-2138 • 707/441-8855 • FAX: 707/441-8877 •shninfo@shn-engr.com 

Job No. 005228. l'-t~ 
Daily Field Report 

Page I of I 
Project Name Client/Owner Weather 'Y 
Humboldt Creamery_ Foster Farms Dairy dba Humboldt Creamery S'-'"'"" 
General Location of Work Project Manager D~{fb ( I L(_ I Day of'Wfek 
Fernbridge, CA Pat Barsanti f.f ' c_~j 
!Type of Work , f 
Ground Water Sampling ~So·l ~,...., 1w~ TecN_~an ~~~~ e\f" ( 
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CONSULTING ENGINEERS & GEOLOGISTS, INC. 
812 W. Wabash • Eureka, CA 95501-2138 • 707/441-8855 • FAX: 707/441·8877 •shninfo@shn-engr.com 

Project Name: Humboldt Creamery Date/Time: 

Project No.: _0_05_22_8_.· }:.._1-{P..;__ _________ _ Sampler Name: 

Location: Fernbridge Sample Type: Ground Water 

Well#: MW-2 Weather 

Key Needed: · Hydrocarbon Thickness/Depth (feet): ------ None . 

X 
Total Well Depth 

(feet) 

[ 29.60 

Hejght of Water 
Column (feet) 

= [ Co .50 

0.163 gal/ft (2-inch well) I 
0.653 gal/ft (4-inch well) 

X I .163 ~ I 

1 Casing Volume 
(gal) 

Time 
DO EC Temp 

pH 
Turbidity Water Removed 

Comments 
(mg!L) (uS/em) (DC) (NTU) (g_al) 

l ~. cJ I . '"'\l{ ._ - -- --· 0 gal. 

1.): lh - tE;l-{" ;!;.b 7'--r 7,._ "\ /,].c:; 
~ 

11 :7o -- ('731 ('f.~ {;.r8G 'Z..r ~ -
13: Z.b - ~~~ /4_:. l b-1-i - '3 .-=r~ 

I 

Purge Method: Total Volume Removed: '":; ,q t; (gal) 
---

Laboratory Information 

Sample ID 
#&Type of Prese:--vative / 

Laboratory Analyses 
Containers Type 

MW-2 250 ml plastic H2S04 NCL Ammonia 

MW-2 500 ml plastic - NCL Nitrate/Nitrite/TDS 

MW-2 250 ml plastic -- NCL Total Na, Al, Mn, Fe 
' 

Well Condition: 
RemM~:----------------------------R-& __ h_ar_g_ed--2-~-.-0-~--t-&nn __ p_l_e_ilin __ e __ ~iJ-:-~;~;J~ 
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CONSULTING ENGINEERS & GEOLOGISTS, INC. 
812 W. Wabash • Eureka, CA 95501-2138 • 707/441-8855 • FAX: 707/441-8877 •shninfo@shn-engr.com 

Project Name: Humboldt Creamery Date/Time: f1/ 8/ ?... 0 .' u 

Project No.: 005228.1~0 
------~----------------------

Sampler Name: 

Sample Type: Ground Water 
--~---------------------

Location: Fembridge 

Well#: MW-3 

Hydrocarbon Thickness/Depth (feet):------

Weather 

Key Needed: None 

Total Well Depth 
(feet) 

29.45 

DO 

Initial Depth to 
Water (feet) 

EC 

= 

= 

Time 
(mgi[J (uS/em) 

Go-!. 7-<' ,.~~ - · 
'.) -.-~-' 

& ~W./0 I t I ,• 

--- 0 .-,":".-

g ~~~ - ··· / ~e<"::> 

~~5~ --· '~93 

,[ 

Pur e Method: g 

I 
#&Type of 

Sample ID 
Containers 

MW-3 250 ml plastic 

MW-3 500 ml plastic 

MW-3 250 ml plastic 

Well Condition: 

Height of Water 
Column (feet) 

= 
1 Casing Volume 

(gal) 

Temp 
pH 

Turbidity Water Removed 
Comments 

_(_'lC) (NIU) (g_al} 
.. - - 0 gal. 

~ 

.· J - ~ ' :);' /,. ~ )! --

'3',0 
, 8s 7 n 

..::> - - ' -
' 7' - ' , - ' r 

' r_;' ~ "- ~ !.J\--;-
_. I -

I 

Total Volume Removed: . 5' al __ L./ __ (g ) 

Laboratory Information 

Preservative/ 
Laboratory Analyses 

TY£_e 

H2S04 NCL Ammonia 

- NCL Nitrate /Nitrite /IDS 

-- NCL Total Na, AL Mn, Fe 

------------------------------------------~--------------------
Remarks: Recharged 22) , 3 2.at sample time CJ ·,0 ~ 
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I 

. CONSULTING ,KNGINEERS & GEOLOGISTS, INC. 
812 W, Wabash • Eureka, CA 95501-2138 • 707/441-8855 • FAX: 707/441-8877 •shninfo@shn-engr.com 

Project Name: Humboldt Creamery Date/Time: 

Project No.: _0_05_2_2_8_. \_Lt_o _________ _ Sampler Name: 

Location: Fembridge 

Well#: MW-4 
Hydrocarbon Thickness /Depth 

Total Well Depth 
(feet) 

29.45 

Time 

I o : u.. r::;-
/0: tyO 

[I); 5'4, 

lO ,' 5'9-
ll ~ 0 0 I 

I 

initial Depth to 
Wate.r (feet) 

DO EC 
(mg/L) (uS/em} 

Ovl -1 [. 

I I. c)f--{ 

I /0'~6 

IOhS 
/0 bt.( 

II 

I 

Purge Method: 
---

Sample lD I 
#&Type of 
Containers 

MW-4 250 ml plastic 

MW-4 500 ml plastic 

MW-4 250 ml plastic 

Well Condition: 

= 

Sample Type: Gronnd Water 

Weailier 

Key Needed: None 

Height of Wa·ter 
Column (feet 

X 
0.163 gaJ/ft (2-inch well) f 
0.653 gaJift (4-inch well) 

X I .163 I 
Temp 

pH 
Turbidity Water Removed 

(OC) (NTl!l (gal) 
,- - ~ 0 gal. 

I 

11-.2 "1. (.rz. -~ I /r 1--~ 

1 Casing Volume 
(gal) 

Comments 

!;;-. ~ '9-tl~ - -s .s-
lt:; . rJ ·-r~fj - ;:;-, ~ $'" 
1~, 2._ f- , ~fJ ~- I ";f.-t- O 

I 

I 

Total Volume Removed: ?--. 0 (gal) 

Laboratory Information 

Preservative I 
Laboratory Analyses 

Type 

H2S04 NCL Ammonia 

- NCL Nitrate/Nitrite/TDS 

- NCL Total Na, AI, Mn, Fe 

I 

----~-----=~------~=-----------~~----------------~~~-
Remarks: Recharged \, r3f at sample time ~ <--~ t-~0 
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NORTH COAST 
LABORATORIES LTD. Chain of Custody 
S680 W<"sll:n ci Koad · Arcata · CA 9.5521-9202 

707-8 22 -4649 fax 70 7-H22-68J I 

Attention: 
--~~~~~~~= 

Resul ts & Invoice to: 
Address: $ I~ -{--"~..L.!..-1· --L...:--,--(h-,-t£. ___ _ 

8"~~- ·~c..s-o i 

Phone: (7-o"=i- \ lf'-1.( .... <oe·; __ , \-
Copies of Report to: Vl~"'\j'ii.C8;>l-tt 1 -€!'0··- '· ,..:· •:_,.-. 

:0.. 1 
> 
i= 
< 
~ .... 
"' .... 
"' ~ 
"' ' ... 
z 
< 
~ z 
0 
u 

Jl I i;t 
\\.l ., 
~~ 

~ .t ~ 'I ' -· ('-./ 

J 

I Sampler (S;gn & Pdntl A).:t!'ll•'~ ~'~S' ' d£4//-· I ;1·-~~ f 
PROJECT INFORMATION ~ ; ;J '--

/>-1 / 

"' < Pro)· ect Number: ~ :;. , < ' -- ,. -·.1 
Project Name: ~ · · · 

:"· ~ r_, 

Purchase Order Number: 

lAH 10, SAMPLE 10 
/l1t-! . ?___, 

J I • 

.L11. 0l___ ~ 
,AA • { • · i. J, , Y(j- '1: I 

' 
]f~ ,111 i,..J • -~ tYro 
ts~ /Yt '-.; --.!> 'A.!Jo 
(?: - /;11"1 -- L-\ "t)D 

DATE 
r~·;;:; 1 I' 1 

I . 

.J' 
'.1 It,,,. 
IJ ~ 'I­
" -~ 

_l 
,J7 

TIME MATRIX* 
\'Z.' ~i 1_ '--;W 

1 (" ·:· l 
J J..~ uiJ _ . .t__ 

n:~-;>· ·-· ....... 

llo.zY. J 

11/1 401 .J · 

I I I I I I 

-~\ r- -\~ 
•, "J '~! . .. 

;.~JS. I.~-

- -.L,...-1 :'( _,, 
··- ~ .... 

1<..._, '"' 

I 1 

L-j 

''· -.. • 

-:.·t -~ -~1 - --, . 
•• • _- I/ 
·A ..,.- ~ ,:, (, -_,_ 

- ' )o.. . .. 
.:- '1 ~ .. 1 -

.. ~. -~ · --~~~ 
"~ • 1..' 

!~:1 (:.1 .I v 
. '" · . ':'to . (·I -.. 1 

:,\ - ~ ' 

if -.. , , 
~-~ · ~ ·-
J,..._::')'- , ·"' 
,.......-r::.-~-~ 

RElliNQUIS'HEID BY (Sig·l)'·& Print) 
" " 

DAT.EfTIME RECEIVED BY (Sign) 
' 

• I ......... ,_£~ . ..J1"_,.. • 
jl ;,,1\I•)L. VI . L· "l .r-· -~ / ''"· .·' .,< .~ , ,..:1 I' , • )" .r . lff_ _ __ . 

t1jd ((~ 
(\ ~- ' c;.! .. ~- /;. Lt - :i/ >:- 1 r <1 

{..; 

/I 

' ~" 1 ' (-1 ~.).~. 

DATE/TIME 

r, c 
' .... .. ( ..... 

P. 1 of / 

LABORATORY NUMBER: I --- -n-- - -~ 

~ ,, ,"• '1o TAT:O ST0(2-3 Wk) Other: ! ·v .::;, 
PRIOR AUTHORIZAT 0 IS REQU IRED F R 

RUSH SAMPLES. ( '" I· 0 I ( 
( -~ I <. I ( I 

' ' 

REPORTING REQUIREMENTS: 

D State Forms 
~ Geotracker D SWAMP 0 O ther [00: 
La Final Reporl PDF 0 FAX By: 

CONTAINER CODES: l-¥2 ~al. pi; 2-250 ml pi; 
3- 500 ml pi; 4-1 L Nalgone; S -250 ml BG; 
6-500 ml BG; 7-1 L BG; 8-40 ml VOA; 
9-60 m I VOA; 1 0-1 2 5 m l VOA; 11-4 oz glass jar; 
12-8 oz glass jar; 13-brass tube; 14-other 
PRESERVATIVE CODES: a-HN03; b-HCI; c-H 1SO,; 
d-Na

2
5

2
0

1
; e-NaOH; f-C

2
Hp

2
CI ; g--Qther 

..SPECIAL INSTRUCTIONS SAMPLE CONDITION 
il~-' ~ \'I~·J'Z. tL Temperatu re ?.~. "l' oc 
:·-,. ,i•' ":> r 

Recei ved On Ice? ( Y I N 

Samples lntacl ? r ··Y ( N 

Preserved? /:yIN 

Preserved @ NCL? 

Y._!-N I NA 

, SAMPLE DISPOSAL 
'V-{ NCL Disposal of Non-Contaminated 

Cl Return ' Cl Pickup 

CHAIN OF CUSTODY SEALS Y/N/NA I J 

SHIPPED VIA: UPS 1Fed-Ex Hand 

*MATRIX: DW=Drinking Water; Eff=Effluent; lnf=lnfluent; SW=Surface Water; GW=Ground Water; .ww =Waste Water; S =Soil; 0 =Other. 

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



~ CONSULTING ENGINEERS & GEOLOGISTS, INC. 

~,/ 812 W_ Wabasll Eureka. CA 95501 ·21 38 Tel: 707/441-8855 FAX: 707/4-41-8877 E·mail ~hninfo@shn·engr.com 

DENSITY BY DRIVE- CYLINDER METHOD (ASTM D2937) 

Project Name: Humboldt Creamery Project Number: 011095.151 

Performed j( 011095.151 Date: 8/14/14 
Checked B : Date: 
Project Manager: PB 

Lab Sam!Jie 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 5. 12 5.50 

Volume of Sample, in 3 23.36 22.78 24.47 

Volume of Sample, cc. 382.74 373.26 400.96 

Pan# S30 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 

Weight of Pan 79.9 76.8 80.2 

Weight of Dry Soil 554.8 596.7 581 .4 

Percent Moisture 11 .1 12.8 28.0 

D_!Y_ Density, glee 1.45 1.60 1.45 

Dry Density, lblft3 90.5 99.8 90.5 

Revised 6f06 



MATERIALS TESTING LAB ORA TORY RECEIVING AND SCHEDULING OF TESTS 

PROJECT NAME _±!.) 'IY' ?::> ~ 0.~ Date Sampled ~/B/'~ Sampled by -U, s-... v r 
J \i tJ >1 s ' _I::; ' '3_/ ?~ 

..., 
JOB NUMBER Date Delivered 'i- Results to ,AJ I ';.-" 1-:::, .-l. r 
PROJECT MNGR f .:--'- "b- --:> .. ,_. ... Date Recorded <-4.\ 7J.l'-1 \) 

TOTAL NUMBER OF 
. -. 

SAMPLES BAGS BUCKETS SHELBY TUBES 3 BRASS LINERS 

SAMPLE CONDITION: INTAC~:-E COMPOSITE ~ 
DAMAGED UNDISTURBED 

.... 0 ~ 0 0 
z "' 

<r) 

10 I-~ z ..., 
0 .9 

ci -.- z >-
UJ 

(/) z :E N 0 (/) )-

~ 
>- (., .,:.. Cl) (/) ---1 _g I- ~ >< f- c.. 

~ 
. c z w w <( (/) -<1" 0 w (/) ~ ~ z z (/.) a: z 0 0 w 

~ 
0 ~ (/.) 

z c.. <( 
Cij z N --' ~ uJ 0 

f:2 
0:: ~ 0 0 0:: 

w ::2 >- <( w w w z (!) w i= ~ 
_J -' (!) > > I z -' ~ UJ 0 0 
~ ~ 

(/) z (!) >- > 0::: I= 
;:) 0 ;:) ~ 

w () z ii) s 1- a: ;:) () ~ co 0 u:: -' Q :I: 
cr ~ >- (/) a g 5 :::l u z (!) 

~ ~ 
(/.) 5 

~ 
-' 

(f) 
0 :::J -' UJ u 0 a: > 1-:::J w f- w ~ 

w u. i= w 0 ~ U) 0 :::J w 0:: (.) 1- z ~ Gj c.. 0 u (/) z z i= :5 1- a. (f) w (/) u:: ~ z w :5 0 
~ 0 ';;!. 0 ~ (f) z 

6 I- V5 ~ j::: u.. 0:: z w <> <( c.. <( 0 > --' w i5 ~ 0 <( w w U) (/) a.. (.) I- 0... ;:) 0 (.) 
0 0 (/) (jj ~ --' :!! Cl) a:: z UJ 0:: 0.. (§ 0 LAB 
:::l :::J <( w ::2 0 

SAMPLE NO. & DEPTH 0 z 0 SAMP # (.) u::: u 
g -/rl \,.J - 2. .tV :J ~{' 14-~"ii0 

"6 -tt. ·~J .) ~- ) X ~Y- c. "6-o 
iS ~ /' ,i ,. ·.' .. -- ··J l ) v /4'-U& I 

TOTAL 7 
COMMENTS: 

" lndlcate The Following: CGnoolida!lon Loa.js: 
------------------------ Nate allpoinll! IObes.rurated 

-lndlc::ete The Following: C<>ntirung loa:1s: Consolidat!Od Oral~:§ 
Consolidated Undrained; Residual Cydes 

Unconsolidated Undrained: ----

R,._visP.d 5/09 



August 14, 2014 

SHN Consulting Engineers and Geologists 
812 West Wabash A venue · 
Eureka, CA 95501 

Attn: Diana Ward 

RE: 011095.151 Hwnboldt Creamery 

SAMPLE IDENTIFICATION 

Fr&cUon · Client Sample Description 

01A MW-2(01SSOL VED) 

01B MW-2 

02A MW-3(01SSOLVEO) 

028 MW-3 
03.A MW-4(01SSOLVED) 

036 MW-4 

04A B-MW-2@ 10' 

OSA B-MW-3@ 10' 

06A 8-MW-4@ 10' 

Order No.: 
Invoice No.: 
PO No.: 

NORTH COAST 
LABORATORIES LTD. 

1408163 
116873 

ELAP No.1247-Expires July 2014 

ND =Not Detected at the Reporting Limit 

Limit • Reporting Limit 

Flag- Expta.natioo In Case Narrative 

_All solid resultB are expressed on a wet­
weight basis unleS& otherwise noted. 

~ 
, ~ 

. -------
~:;; 
Laboratory Director 

5680 West End Road • Ateata, Californ~ 95521-9202 • 707-a22-4649 • fAX 707-a22-6831 
. . . . \I . ....,,_ on lla>yolod Popor • 



North Coast Laboratories. Ltd. 
CLIENT: 
Project: 

Lab Order: 

SHN Consulting Engineers and Geologists 
0 II 095. [51 Humboldt Creamery 
1408163 

Calcium/Magnesium/Potassium/Sodium: 

Date: 14-Aug-2014 

CASE NARRATIVE 

The matrix spike recoveries for Sample MW-4(DISSOLVEP) were not evaluated due to the large 
amount of analyte in the sample. 

1 



Date: 

WorkOrder: 

14-Aug-2014 

1@8163 

Client Sampk ID: MW-2(DJSSOL VED) 

Lab ID: 1408163-01A 

Test Name: ICAP Metals 

Parameter 
Calcium 

Magnesium 

Manganese 

Potassium 

Sodium 

Client Sample ID: MW-2 

Lab ID: 1408163-0lB 

Result lJ.!i 
79,000 

67,000 

7.5 

5,700 

120,000 

Test Name: Anions by lon Chromatography 

Parameter 
Chloride 

Test Name: Total Dissolved Sojids 

Parameter 
Total Dissolved Solids 

~ F1ag 
230 

ANALYTICAL REPORT 

Received: 8/8/2014 

Collected: 8/8/2014 13:40 

Reference: EPA 200.7 Rev4..4 (1994) 

lJmll ll!!.!D DF 
20 IJQIL 1.0 

20 ~ll 1.0 

1.0 IJ(IIL 1.0 

10 ~/L 1.0 

40 IJ9I'l 2.0 

~xtracted d,nal~zed 
8/11/2014 8/1112014 

8/1112014 8/11.12014 

8/1112l114 8/11/2014 

8/1112014 8/\112014 

8111/2014 8/11/2014 
------

Received: 8/812014 

Collected: 8/812014 13:40 

Reference: EPA 300.0 Rev2.1 (1993) 

Limit Uniq 
4.0 mgll 

DF 
40 

Elltracted Analyzed 
8/1212014 

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

Umit ~ 
10 mgJL 

DF 
1.0 

Extracted Apalvzed 
811212014 ------------- ·-·-_ .. __________ _ 

Client Sample ID: MW-3(DISSOLVED) 

Lab ID: 1408163-02A 

Test Name: ICAP Metals 

Parameter 
Calcium 

Magne$Un 

Manganese 
Potaaaium 

Sodium 

Client Sample ID: MW·3 

Lab ID: I408J63-02B 

Result Flag 
110,000 

42,000 

20 
6,000 

110,000 

Test Name: Anions by lon Chromatography 

Parameter 
Chloride 

Received: 8/8!2014 

CoUected: 8/8/2014 9:00 

R.eferenc:e: EPA 200.7 Rev 4.4 (1994) 

Llmlt !!!ill! DF 
20 ~/L 1.0 

20 !JQ/L 1.0 

1.0 IJ;/L 1.0 

10 WL 1.0 

40 J.lg/l 2.0 

~tracted Analvzed 
8/11/2014 8/f1f2014 

8/1112014 8/11/2014 

8/1112014 6/11/2014 

8/1112014 6/1112014 

8/11/2014 8/11i2014 

Reulved: 8/8!2014 

Collected: 8/8/2014 9:00 

Reference: EPA 300.0 Rev 2.1 (1993) 

Limit Uniu 
10 mgll 

~ 
100 

Extracted A.naJned 
6/1212014 

Page l of 3 

NORTH COAST LABORATORIES 
5680 West End Road • A1cata, Callfomla 95521-9202 • 707-822-4649 • FAX 707-622-6631 

0 Ptlouood .. Roqclocl ,._,. 



Date: 

WorkOnler: 

14-Aug-2014 

1408163 
ANALYTICAL REPORT 

- ---- ---- ---- ------···--- -------

Client Sample ID: MW-3 

Lab ID: 1408163-{)2B 

Test Name: Total Dissolved Solids 

Parameter 
Total Oisaolved Solido 

Client Sample ID: MW-4(DISSOLVED) 

Lab JD: 1408l63-03A 

Test Name: ICAP Metals 

Parnme1£r 
Calcium 

Magnuium 

Manganese 

Potassium 

Sodium 

Client Semple ID: MW-4 

Lab ID: 1408163-03B 

Test Name: Anlorn; by lon Chromatography 

Parameter 
Chloride 

Test Name: Total Dissolved Solids 

Pa~m~~r 
Tots! Dls&olved Solids 

Client Sample ID: B-MW-2 @. 10' 

Lab ID: 1408163-04A 

Test Name: EPA8010B 

Pamm~er 
CalciUm 

Magnesium 

Manga.nEHie 

Potaasi!A'Tl 

Sodium 

Result llH 
1,100 

Result F1ag 
86,000 

37,000 

23 
5,500 

67,000 

Result F1ag 
120 

Rmllt l!Ai 
660 

Rm!!! Ftag 
6,000 

16,000 

530 
1,900 

230 

Received: 8/8120 14 

Collected: 8/812014 9:00 

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

Limit Units 
10 mgll 

!!r 
1.0 

Extracted Analyud 
8/1212014 

Received: 8/812014 

Collected: 8/812014 12:00 

Reference: EPA 200.7 Rev 4.4 (1994) 

Limit Untts DF Extracted Analvud 
20 VQ"IL f.O 811112014 8/1112014 
20 IJQ/L f.O 8/111201-4 811112014 

1.0 IIQ/L 1.0 811112014 8/1112014 

10 IJQ/L 1.0 B/1112014 8/1112014 
20 (Jg/l 1.0 6/1112014 811112014 

Received: 8/812014 

Collected: 8/812014 12:00 

Reference: EPA 300.0 Rev 2.1 (1993) 

Limit .!.l!!!!! DF Extracted AnlllY!ed 
2.0 mgiL 20 8/1212014 

Reference: Std. Meth. 2oth Ed. 2540 C 

Limit Units ID! Extracted Anal~d 

10 mg/L 1.0 8/1212014 

Received: 818!20 1 4 

Collected: 8/812014 12:30 

Refer"ence: EPA 601 OB 

Limit J.l.o.i1t Ql )!;xtracted Analmd 
5.0 mglkg 1.0 B/1112014 811212014 
2.0 mglkg 1.0 611112014 811212014 
1.0 mglkg 1.0 8/1112014 811212014 
5.0 mg/kg 1.0 8/11/2014 8/1212014 
5.0 mglkg to 8/1112014 8/12./2014 

Page 2of 3 

NORTH COAST LABORATORIES 
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Date: 14-Aug-2014 ANALYTICAL REPORT 
WorkOrder: 1408163 

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

Lab ID: 14{)8163-04A Collected: 8/8/2014 12:30 

Test Name: F, 804, Cl, N03, N02 Reference: EPA 300.0 Rev 2.1 (1993) Modified 

fo~meter &ml1 E!H Limit !!.~!!!! DF · Extracted ~n~vzed 
Chloride 13 10 mgll<g 1.0 811212014 

Client Sample .ID: B-MW-3@ 10' Received: 8/8/20 14 

Lab ID: 14{)8163-0SA Collected: 8/8/2014 10:20 

Test Name: EPA 60108 Reference: EPA 60109 

P~rameter Resnlt mu Limit !!!ill~ DF Extracted Analv.zed 
Calcium 5,100 5.0 mglkQ 1.0 8/1112014 811212014 

Magneeium 14.000 2.0 mg/kg 1.0 8111/2014 811212014 

Manganese 490 1.0 mgil<g 1.0 8/1112014 811212014 

Po tass lUll 2,100 5.0 mglkg 1.0 811112014 811212014 

Sodlum 150 5.0 mgl1<g 1.0 8/1112014 8/1212014 

Test Name: F, S04, Cl, N03, N02. Reference: EPA 300.0 Rev 2.1 (1993) Modified 

Paramc~r RmiJ.t l.!!i; Limit Units .ru: Eline ted ADab:ud 
ChiOfide 18 10 mgll<g 1.0 811212014 

Client Sample ID: B-MW-4@ 10' Received: 8/8n014 

Lab lD: 1408163-06A Collected: 8/8/2014 II :4{) 

TertName: EPA6010B Reference: EPA 60108 

Parameter Rmill Flag Limit Unit! m! Ext rae WI Alli!l:md 
Caldum 5,000 5.0 mg/kg 1.0 8/1112014 8/1212014 

Magrle$1Um 15,000 2.0 mgll<g 1.0 8/1112014 8/1212014 

Manganese 510 1.0 mg/kg 1.0 8/11/2014 811212014 

Potassium 2,100 5.0 mglkg 1.0 8111/2014 S/1212014 

Sodium 190 5.0 mgll<g_ 1.0 811112014 8112/2014 

Ten Name: F, 804, Cl, N03, N02 'Reference: EPA 300.0 Rev 2.1 (1993) Modified 

Ponn!!ger Result ~ 1Jm1t l!D!1! OF Extracte~ An~l~zed 

Chloride 35 10 mg/kg 1.0 8/1212014 

Page3 of 3 
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. North Coast Laboratories, Ltd. 

CLIENT: 
Work Order: 

SHN Consulting Engineers and Geologists 
1408163 

Project; Oll095.151 Humboldt Creamery 

Sample 10 MB-30904 Batch 10: 30904 

Client 10: 

Ana~e Result 

calcium ND 
Magneslu(JI NO 
Manganese NO 
Potassium NO 
Sodium NO 

Sample 10 MBLX 081114 Batch ID: R7S240 

Clent 10: 

Ana lyle Resull 

Chloride NO 

Sample ID MB-30906 BalctliO: 30908 

Client 10: 

Ana lyle Result 

Caldum NO 
Magnesium NO 
Mangane&a NO 

Potassium NO 
Sodium NO 

Sample 10 MSLK 081114 Batch 10: R79241 

Clent ID: 

Analyte Resul 
-

Chloride NO 

Test Code: 61CPS Units: mglkg 

Run ID: 1NICP2_140812A 

Umil SPK value SPK Ref Val 

5.0 

2.0 
1.0 

5.0 

5.0 

Test Code: ICIONW Units: mgll 

Run 10: INIC2_14tlB11A 

li"nll SPK value SPK Ref Val 

0.10 

Test Code: ICPX Units: 1¢. 

RuniD: INICP2.._140811C 

Lin It SPKvalue SPKRefVal 

20 0 0 
20 0 0 

1.0 0 0 
10 0 0 
20 0 0 

Test Code: IONICS Units: mg/kg 

RuniO: INIC2_1408118 

Umit SPKvalue SPK RerVal 

10 

Date: &/14/2014 

QC SUMMARY REPORT 
Method Blank 

Analysis Date 81121201411:57:58 AM Prep Date B/1112014 

SeqNo: 1147443 

% Rec LowUmit Highlimlt RPD Ref Val %RPO RPDlimil Quat 
- ·---·- ··-- -------

Analysis Date 8/1 t/21>14 4:35:02 PM Prep Dale 

Seq No: 1147508 

% Rec Lowl..lmit HlghUmit RPO Ref Val %RPD RPOLimlt Qual 

Analysis Oats 811112014 1 : 04:29 Pt.ll Prep Date Blt112D14 

Seq No: 114n7B 

%Rec L.owlinit High Limit RPD Ref Val %RPO RPDI..i'nlt Qual 

0% 0 0 0 

0% 0 0 0 
0% 0 0 0 

0% 0 0 0 

0% 0 0 0 

Analysis Oalfl 811112014 4:36:02 PM Prep Date 

Seq No: 1147539 

%Rec Lowlinlt HlghUmlt RPD Ref Val %RPD RPOLimit Qual 

Qnallflen: ND - Not Dctcd.cd et tho Reporting Unlit 

I • Analyte ~d below quantitation limits 

S -SpikeR~ ouiSidJ: accepted m;ovcy limits 

R - RPD outSide accepted recovery limits 

9 - Analyte dctcacd iolhc associlllcd Method Bbutk 

Page I of 2 



CLIENT: 

Work Order: 

Project: 

Sample 10 MBLK 

Client 10: 

SHN Consulting Engineen and Geologists 

1408163 

011095.l51 Humboldt Creamery 

Batch ID: R79276 TestCcde: TDS 

Run 10: WC_1408120 

Units: mg/L An11lysls Date 811212014 

SeqNo: 114BD06 

QC SUMMARY REPORT 
Method Blank 

Prep Da1e 

Limit SPK value SPK Ref Val % Rec LowLirnit HlghUmlt RPO Ref Val 
Analyte . ····-------·-- ··-----

Result %RPO RPDllmlt Qual 

Total OL&solved Solids !liD 

Qualifiers: NO • Not Dctteted at the Reporting Limit 

J. Analyte dete=d below quanlitlltioo lintl!S 

10 

S ·Spike Reeovery ou~de accepcc:d recovery limits 

R. • R.PD out!ldo accepted recovery limib; 

8 - Anll.lyte dctccU:d in the IISSIDCiated Mdhod Blank 

Page2of 2 



North Coast Laboratories, Ltd. 

CUENT: 
Work Order: 

SHN Consulting Engineers and Geologists 
1408163 

Project: 011095.151 HIIIIlboldt Creamery 

Sample 10 1408HI3~3AMS Batch 10: 30906 Tes1 Code: ICPX Units: j.~g/L 

Client 10: MW~DISSOL VED) Run 10: INICPZ_140811C 

Analyte Result Limit SPK value SPK Ref Val 
--
Manganese 452.7 1.0 500 22.7 

Sample ID 1408163-(J3AMSD Batch 10: 30908 Test Code: ICPX units: I-IQIL 

CRen11D: MW-4(DISSOLVED) Run 10: IMCP2_140S11C 

Analyte ResuH. 1inlt SPK vakle SPK Ref Val 
--
Manganese 455.2 1.0 500 22.7 

Sample lD 1~81~11S Batch I D: R79241 Test Code: IONICS Units: mg(kg 

Client 10: B-MW-2@ 10' Run 10: INIC~140811B 

Ana lyle Result Urrit SPK value SPK Ref Val 
-

Chloride 31 .89 10 20.0 13.1 

Date: 8/14!2014 

QC SUMMARY REPORT 
Sample Matrix Spike 

Analysis Date 811_1120141:21:01 Pill · Prep Date 811112014 

SeqNo: 11472&4 

% Rec Lowlimit HighLimlt RPD Ref Val %RPD RPDLimlt Qual 

86.0% 70 130 0 

Analysis Date 8/11/2014 1:24:40 PM Prep Date 8J11/2014 

SeqNo: 1147286 

%Rec Lowllmlt Highllmlt · RPD Ref Val %RPD RPDlinit Qua l 

86.5% 70 130 453 0.567% 20 

Analysi& Oa1e 811212014 11 :29;35 AM Prep Dale 

Seq No: 1147545 

%Rec L.awllmlt Hlghllmlt RPO Ref Val %RPO RPDUmit Qual 

93.8% 80 120 0 

o-alifitn: .NO • Not Detected ar. tbe Reporting Limit 

J • Analytc det!>Cted below QUillltitatioo limits 

S- Spike R~cry outside acocpltld recovety Limits 

R- RPD outside accepted recovery limits 

B- Analytc detected in the associated Method BlBDk 

Page 1 of I 



North Coast Laboratories, Ltd. Date: 8114/2014 

CLIENT: SHN Consulting Engineers and Geologists QC SUMMARY REPORT 
Work Order: 1408163 

Project: 011095.151 Humbold! Creamery Labor_atory Control Spike 

Sample ID l.CS-30904 Batch 10: 30904 Test Code: 81CPS .Uni1s: m g/kg Analysis Date 81121201412:DD:<IJ PM Prep Date 811112014 

Client ID: Run ID: INICP2_140812A Seq No: 1147444 

Analyte Result Umit SPK value SPK Ref Val %Rec LowUmlt HlghUmit RPD Ref Val %RPO RPOLimit Qual 
·---

Calcium 99.37 5.0 100 2.32 97.1% BO 120 0 

Magnesium 100.5 2.0 100 0 101% 80 120 0 

Manganese 104.2 1.0 100 0.0244 104% 80 120 0 

Pomssium 444.2 5.0 500 0 88.8% 60 120 0 

Sodium 97.86 5.0 100 3.68 94.0% 80 120 0 

Sample ID LCS WU)8111U Batch 10: R79240 Test Code: ICK>NW Units: mOIL Analysis Date 811112014 4:52;40 PM Prep Date 

Client tO: RuniD: INlC2_140811 A Seq No: 1147509 

Anatyte Result Umit SPKvalue SPKRefVal %Rec Lowlinlt High lin it RPO R9f VaJ %RPD RPDUrnlt Qual 

Chloride 0.9887 0.10 1.00 0 98.9% 90 110 0 

Sample I 0 LCSD WL~1114- Batch 10: R79240 Test COOe: ICIOHW Units: mgiL Analysis Date 811112014 8:10:18 PM Prep Date 

Client 10: Run ID: INIC2_14D811 A Seq No: 1147610 

Analyte Result Lim I SPKvalue SPKRefVal 'Yo Rec Lowlimil Highlimi1 RPORefVal %RPD RPDLimll Qual 

Chlori:le 0.9938 0.10 1.{1() 0 99.4% 90 110 0.989 0.515% 10 

Sample 10 Lc5..3o906 Batch 10: 30!106 Test Code: ICPX Units: ~ Analysis Dale 811112014 1 :06:0i PM Prep Dale 8/1112014 

Client 10: Run ID: INICP2_140811C Seq No: 1147279 

Arlalyte Result lirllt SPKvalue SPK Ref Val %Rec LawUmil Hlghllmil RPORefVal %RPO RPOUmlt Qual 

calcium 487.8 20 500 0 97.6% 85 115 0 
Magnesium 498.1 20 500 0 99.6% 85 115 0 
Mangall88e 495.2 1.0 500 0.198 99.0% 85 115 0 
Potassium 2.328 10 2,500 0 93.1% 85 115 0 
Sodium 476.4 20 500 0 95.3% 85 115 0 

Q .. Uflcrs: ND - Not Detected at the Reporting Urn it 

J - Aoalyte deeected below q 1.180titat.i011 llmi Is 

S - Spike Recovery outside accepted rcCIOVCiy llmits 

R · RPD outSide aoctJpted ~ry limits 

B - Anaty1e de:ledz>d ill the usoci a ted Method Blank 

Page 1 of 2 



CLIENT: SHN Consulting Engineers and Geologists QC SUMMARY REPORT 
Work Order. 1408163 

Project: 011095.151 Humboldt Creamery Laboratory Control Spike Duplicate 

Sample 10 LCSD-30906 Batch 10: 30906 TestCode: ICPX Units: 119f1.- Analysis Date 8111 f2Q14 1 :09:09 PM Prap Date 811112014 

ClientiD: R~ID: INICP2_14CB11 C SeqNo: 1147280 

AnalytB Result Limit SF'K value SPK Ref Val %Rec LowUmlt HighUmlt RPO Ref Val %RPD RPDl.init Qual 
- ·- · 

Calcium 484.1 20 500 0 96.8% 85 115 488 0.750% 20 
~neslum 497.1 20 500 0 99.4% 85 115 498 0.185% 20 
Manganese 491.7 1.0 500 0.198 98.3% 85 115 495 0.720% 20 
Potassium 2,322 10 2,500 0 92 . 9"~ 65 115 2,330 0.296% 20 

Sodium 475.9 20 500 0 95.2% 65 115 476 0.105% 20 

Sample 10 LCS WL~8111~ Bs1ch 10: R79241 Test Code: IONICS Units: m~g Analysis Date 8M112014 4:52:40 PM Prep Date 

cnent 10: Run ID: INIC2_140811 B Seq No: 1147540 

Analyte Result Limil SPKvalue SPKRafVal %Rae LowUmit HlghUml1 RPDRefVal %RPO RPDlinit Qual 
·-

Chloride NO 10 10.0 0 98.9% 90 110 0 

Sample IQ LCSD WL-081114- Batch ID: R792.41 Test Code: IONICS Units: m911qj Analysis Date 8111!2014 ~:1 D:18 PM Prep Date 

Client ID: RuniD: IN1C2_14ll8118 Seq No: 1147641 

Analyt& Retiut Umit SPKvalue SPKRefVal %Rec Lawlinlt Highlimit RPO Ref Val %RPO RPDLimlt Qual 

Chlolide ND 10 10.0 0 99.4% 90 110 9.89 0.515% 10 

Qualifier!: ND -Not Detected at rhe Reponing Umit. 

J - Analytc ddeclcd bc.Jow quantitldon ll mil$ 

S - Spike Rocovecy OOC!ick eotq>ted r«ovecy I im its 

R - RPO o1111ide acocp!Dd rocovctY Urolts 

B - Anlllyto dctccted in the associated Mcthcd Blank 

Page 2 of 2 



NORTH COAST 
LABORATORIES LID. 

P. ' of I 

Chain of Custody 
5680 West &ld R()B(I • Alcala • CA 95521-9202 

707-82 2-4M9 FaJC 707-822-6831 J'V{ 
LABORATORY NUMBER: I" . {Zf-0~{.Vj .,:· - :. · I 

Attention: )d\Aw.. ~6 -~: TAT:O STD(2-3 W~Other: fttS >t;bl I 
i=: 

t PRIORAUTHORIZA 0 IS REQUIRED F R 
Results & Invoice to: §It 1\J 1.':! l J RUSH SAMPlES. 

s(r 2-(rc.t ::::'" =~~{ ·:rr 
·:'t 

r& : j REPORTING REqUIREMENTS: 
Z · 

i i N N I~ 
0 State Forms 

Copies of Report to: VI~~ ~~'1-~\ • Ul-......., ·d. f ~Geotrackef 0 SWAM.P 0 Other EDD: 
0 'J j / 

:~;~: ~ Final Report PDF 0 FAX By: 

~ :? ~ ~ ~.f 1 Sampler (Sign & Print): A)~ .>A""f,.v' --/~ .A --1-

I 
·; 

~ ~ 
CONTAINfR CODES: 1-¥1. gal. pi; 2-250 ml pi; 

i i s > 3-500 ml pi; 4-1 L Nalgene; 5-250 ml BG; 
nw~~~:.~ : .;: ;>1·.~-< ,,: ;PRo)Etfi ,Ni=O·RMA~,)o,~r : ::; ;;~:; ~ ~ ;~ -~ ::r; .' ~ ; : :J; 

~ ~ :{ 6-500 ml BG; 7-1 l BG; 8-40 ml VOA; Ill 

:>~ 
Project Number: t)./Jf5) 1 '!> ,/z:: I 

•Vi ... - - 9-60 ml VOA; 1 ~ 25 ml VOA; 11-4 oz glass jar; 

Project Name: /lvfni;ofc£'f: CJ&..~ -i: .J ,j I 1 -~ 12-8 oz glass jar, 1 3-brass tube; 1 4-other 
' ' PRESERVATIVE CODES! ...._..HNOJ; b-HCI; c-H?O.: ! t ; ] 

Purchase Order Number: ~ ~ . ";) ~~ ~N~Sp,; ~aOH; f~H30p; g-other 
.. J: 

I~ --l 11 
f~ 

:L(g·,·fo ' i··.: " : ~ sAIVtJ!i.fiD :,·_::.: . PA:TE.C:; : TIME ; Mi\Tiilx~: 
~ _t; 

~ ' ; ;:s~E(:iAt]~StRUctiONS :· · SAMPlE -CONDitiON ...:: 1- 1-
; P. ~ -~ ~ -: .... 
-_ i•' • fl1}J-Z- · 18/B/Iut V;':.t.JC l""f"' ~ -~~ >~: :> =:::.. I :X tt~ '- ~l-\"V'Ld_ Temperature ~ _ 2_ "C 

~ -t~J;l !~; /11N,.3 ,. 'I: t70 _:_~~- ;::; :< ~ ~ 
; - ~~~;- ~~< ~ Mt.J--u. .y ~~~00 ~ v r l -~ 

~ r<.. I~ Received On Ice? cY I N ; /~ 

=F~~- J ~!~ ~ I . 
' Samples Intact? (!IN ~ ... 

.:t; ~; ~:=--· "' -r \? -Mw ~ '2. ~ o ~11/f'i n.-'<?'v s. .. , > < Preserved? ("IN ) ~ -i ~ ~- 7-. .. _. -1-i~ ~ } ti) · ~- /Ytlv' -.'1, (.JJ(O I lcJ~1.Z. 
...... :...... ~ 

-"C ....... 
w;~~ :~: ~ - f\1W-t{4f0 . v IJ ~l[o Jl _, .. _ / -<:::::: ......_ Preserved @ NCU 
.)' ! ;~ -:; .~ ., : ;. 
?, f.:-~·}·> ~ ~: 

, .: 
Y~/ NA 

}i~-i ~~; :.: 
- ~ .. 

f~-~: i{ ; ~: , . . -::-, 

-~! ~ t ·: ·~ '-: ·~ti:i.i'Nqbistf i:~ : ~~(~i~ ~iiiu ·. ~ - :. , ~: tiA'ttJHf..:1~ ~ ; -::: . ~.:, .; :_ · -.: RE~EI~eb ?fi~; csiirii ~~ i :·~ :·i ~, ~ ;-~ : ~ ~ : ~~tmi11e SAMPLE DISPOSAL . ~ .... .... _ ... ... . • ' • • ' · ·:· ~ : : . ! · ' '·-'~ ·· ~ -~-·: -.~ -- - -~ ,, . ; ~~ -~ , , ~ ·::·.: ; ~;: 
XNCL Disposal of Non-Contaminated "'~.h ..& -?t; ///) ~ ~~r f<-r/ 3T )5/ ru t~w( l'li\~· ~v ·u//- 0 Return 0 Pickup v I 

// \ l CHAIN OF CUSTODY SEALS Y/N/NA I · .. . , · . .. \ 
L SHIPPfO VIA: UPS .fed-Ex Hand 

*MATRIX: DW=Drinking Water; Eff=Effluent; ln~lnfluent; SW=Surface Water; GW=Ground Water; WW=Waste Water; S-Soil; O=Other. 

ALL CONTAMINATED NON-AQUEOUS SAMPLES WILL BE RETURNED TO CLIENT 



AppendixC 

Attenuation Calculations 



Vadose Zone Attenuation Factor Calculation, Manganese 

( "1 + Pb xa·"') Af~o.dose = J\1 _ 

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

Input Parameters 

Pb (bulk density) 93.6 lbs/ft3 

Pb (bulk density) 1.50 kg/L 
M (vol. moist. cont.) 17.3 % 
Cs ( conl cone. soil) 543 mg/kg 
Cw (cont. cone. h20) 0.017 mg/L 
Kd (part. coeff.) 32,277 L/kg 

Afv.dooe 2,798 

conversion factors 

0.0160184 kg/L 

\ \Eurel:a \ !'rojeds\2011 \011095-l'FD-HC·WDR\151-SpocSt-Atte""\ PUBS\Oato \ 
20140821-Artet\uationCalruL-.rorFinal.xls\Ai Vadooe (Mn) 

Source 

Kd. = Cs 
c ..... 

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

Average from three sample locations, collected 
8/8/2014, see laboratory analytical report for 

details. 

Calculation, based on laboratory results 

C-1 



Vadose Zone Attenuation Factor Calculation, TDS 

( 
Pb ) 

A/..:;adon = 1 + M Kd 

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

Cs 
Kd=-

c". 
Where: 
Cs = ConcentcatiDt\ in soil (rng/ kg) 
Cw =Concentration in water (mg/L) 

Afuuo••.r[)S = 2: (Af X PC) - (n - 1) 

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

Input Par.amelers 

Pb (bulk density) 94 lbs/ ft0 

Pb (bulk density) 1.50 kg/L 

M (vol. moigt. cont.) 17 % 

Calcium 

Cs (cont. cone. soil) 5,033 m~/kg 
Cw (cont. cone.. h20) 92 mg/L 

Kd (part. coeff.) 55 l/kg 
PC (percent comp.) 6.2 % 

Afv'<!oo,,O 1.30 

Magnesium 
Cs (cont. cone. soil) lS,OOO mg/kg 
Cw (cont. cone. h20) 45 mg/L 

Kd (parL coefJ.) 331 L/kg 
PC (percent comp.) 4.4 % 

Afvo<acs•. M& 2.26 

Potaasium 
Cs (cont. cone. soil) 2.033 mg/kg 
Cw (cont. cone. h.20) 6.4 mg/ l 

Kd (part. coef(.) 318 L/kg 
PC (percent comp.) 40 % 

Af.,d-K 12.01 

Sodium 
Cs {conL cone. soil) 190 mg/ kg 
Cw (cont. cone. h20) 99 rn.g/L 

Kd (part. coeff.) 2 L/kg 
PC (percent comp.) 14.6 % 

Afvut.,..,N• L02 

Chloride 
Cg (cont. cone. soil) 22 mg/ kg 
Cw (cont. cone. h20} 383 mg/ L 

Kd (part. coeff.) 0.06 L / kg 
PC {percent comp.) 20.0 % 

Afv•d""',O 1.00 

AfVl!lio•~, TOS 13.6 

oonversion factor 

0.0160184 I kg/ L I 

\\ Eurt-h \ Prok<t.\ l011\ 0J }~,5..fiD-HC.WDR\ t~I...SpecS~Att.t1n.l \ N.Ji'e\ O.a \ 
2.0)4011ll·Att~:::nu.uicnCtt:ulnorhrvd Jdc.\ M V•dOM (IDS) 

Source 

Average from three sample locations. collected 8/8/20\4, 
see laboratory analytical report for details. 

Average from three sample locations, collected 8 / 8/2014, 
see laboratory analytical~ort for details. 

Calculation, based on laboratory results 
Based on Sodium and TDSStu<!Y_(SHN. 2013) 

Average from three sample locations, collected 8/8/2014. 
see laboratory analytical report for details. 

Calculation, based on laboratory .results 
Based on Sodium and TOS Study (SHN, 2013) 

Average from three sample locations, collected 8/8/2014, 
see laboratory analytica 1 report for details. 

Calculation, based on laborat~ (esults 
Ba9ed on Sodium and TDS Study (SHN, 2013) 

Average from three sample locations, collected 8/8/2014, 
see laboratory analytical report faT dewils. 

Calculation, based on laboratory results 
Based on Sodium and TDS Studv (SHN, 2013) 

Average from three sample locations, collected 8/8/2014, 
see htbontory analytical report for details. 

Ca!cu.l.atiot:l, based on labomtory results 
Based on Sodium and TDS Stucly (SHN. 2013) 

Calculation, based on laboral<ll}'_ results 

C-2 



Dilution Attenuation Factor Calculation, Manganese 

Where 
M = average annual mass discharge (mg) 
V = average aru\ual discharge volume (L) 
R = average annual rainfall (in) 
E = t~verage annual evapotr.mspiration (in) 
A =- d ischar e area (acre) 

Input Parameters 

R (av.e. annual rainfall) 
E (evapotranspiration) 

A (disd,arge area) 
M (ave. annual disch. mass) 

V (ave. annual disch. volume) 
V-t-(R-E)xA (adjusted ave. annual disch. volume) 

C (ave. annual disch. cone.) 
Cd;luiod (diluted ave. annual disch. cone.) 

Afdjl~Jtion 

conversion fac.tor 

inch-acre! 

\ \ Eu,.b \ Pt<i<ds\2011 \011~5-F11>-HC ·W0~\131-6;>..0~Ant<~o\?UllS\0.11> \ 
201-4'JS.Zl r.4.UcnuAri4)nC.a.JcuU tc~Fin;o.l.ds\ AI dllut•an (Mn) 

39 inches/yr 
27 inches/yr 

140 acres 
467,161,405 mg 

368,931,654 L 
544,497,303 L 

1.27 rng/L 
0.86 mg/L 

1.48 

102,790 Liters 

C-3 

Where: 
C =average annual discharge concentration (mg/L) 
Cdllute1 = ajusted annual discharge concentration (mg/L) 

Source 

Land Disposal l::voluation (SHJ\1, 2013) 

20~2 and 2013 AnnualiS_eports (SHN, 2012; SHN, 2013) 

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

Calculation, sum of average annual volume and net recharge 
2012 and 2013 Annual R~orts (SHN, 2012; SHN, 2013) 

Calculation, average mass divided by adjusted volume 



Dilution Attenuation Factor Calculation, TDS 

M 
CduuwJ = V + (R - f:) X .4 

Where 
M ~average annual mass discharge (mg) 
V =average annual discharge volume (L) 
R =average annual rilinfaU (in) 
E =average annual evapotranspiration (in) 
A = d ischafgc area (acre) 

Input Para.meten 

R (ave. annual rainfaU) 
E (evapotranspiration) 

A (discharge area) 
M (ave. annual disch. mass) 

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

C (ave. annual disch.. cone.) 
C.Wu,.d (diluted ave. annual disch. cone.) 

Af-c~.Hu.tiun 

conversion factor 
inch-acre I 

I I wrw \ l'rojec"\2in l \Oil 09&-fFU.HC·WDR \ m ..E;x...:SO·Menu \J'Ub6\ 0.oo \ 
2014G!2\-AitN1t.l ll tiCrt.CA.lrub~rFII\Al.xh\Ai diJLrtia.n (i"D$} 

39 inches/yr 
27 inches/yr 

140 acres 
316,014,453,271 mg 

368,931,654 L 
5~,497,303 L 

856.57 mg/L 
580 mg/L 

1.48 

l02,790 Liters 

C-4 

Where: 
C = average annual discharge concentration (mg/L) 
C:.Wu .. .t = ajusted annual discharge concentration (mg/L) 

Source 

Land Disposal Eva.luation (SHN, 2013) 

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

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

Calculat\on, sum of average annual volume and net recharee 
2012 and 2013 Annual ~rts (SHN, 2012; SHN, 2013) 

Calculation, average mass divided by adjusted volume 



Removal Attenuation Factor Calculation, Manganese 

M-RRx{yr)xA 
Cr~o~= V 

Where 
C,..mo...,.t = ajuiited average aru'lual discharge concentration (mg/L) 
M =average annual mass discharge (mg} 
R R =mass removal rate from crops (mg/ac-re-yr) 
A = dis charge area (acre} 

Input Parametct'll 

M (ave. a.T\Ilual di.scl1. mass) 467,161,405 mg 

RR (removal rate) 0.44 lbs/acre-yt" 
A (discharge area) 140 acres 

V (ave. annual disch. volume) 368,931,654 L 
C (ave. annual disch. cone.) 1.27 mg/L 

Cre<lloved (adjusted ave. annual disch. COne.) 1.19 mg/L 

Af1'li:IN>V'ed 1.06 

con vet:"§ ion factor 

lb I 453,592 mg 

I \ C.n. ... IJ'roieas \.2011 \ OIIO%·Fi'D-HC·WDR I 15l-$p&c$t·A.....,u I PUBS\ D"' I 
101 -<.0821·Atle-"lUA'rlonC.tkuliltorFinal ,:d t \ M mnova:J ~~n) C-.5 

c 

\-\'here: 
C =average a.TIJ1Ua1 discharge concentration (mg/L) 
C.,.,.ov.o = ajusted annual discharge concentration (mg/L) 

Source 

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

Clover removaJ rate from the Alabama Cooperative Extension 
Pro~am httn:/ /www.aces.t'du /oub~ /dod:/ A/ ANH-0449/ 

Land Oispo5al Evaluation (SHN, 2013) 

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

2012 and 2013 Annual Reoorts (SHN, 2012; SHN, 2013) 
CalcuJation, adju6ted mass divided by discharge volume 



Removal Attenuation Factor Calculation, TDS 

M-RRx(yr)xA 
c 'rtw7U>1Jsd = v 

Where 
C,..,...ove.:~ == ajusted average annual discharge concentr~tion (mg/L) 
M "'average annual mass discharge (mg) 
R R = mass removal rate from crops (mg/ acre-yr) 

Input Parameters 

M (ave. annual d.isch. mass) 316,014,453,271 mg 

RR (removal rate) 2,083 Jbs/acre-yr 
A (discharge area) 140 acres 

V (ave. annual disch. volume) 368,931,654 L 
C (ave. annual disch. cone.) 

C..,""'_. (adjusted ave. ai'U'Iual disch. cone.) 

Afnmuved 

conversion factor 

I l EY'<'-' \J><c;e<'tl\ >0\ I lOll 0.5-FFO.HC·WDOI <51 ..Spc..Sl·A<tMu \PlJ 115 I 0. Oo I 
20140821·Afleilt.Jilfiof'\C.l.ku.luorF1nal.x \AI rEmovd (f'DS) 

1.72 

453,592 

857 mg/L 
498 mg/L 

mg 

C-6 

Where: 

c 
Af,.-"""'d. = -:c:---­

... movsa 

C == average annual discharge concentration (mg/L) 
C,..,OY<.'d ""ajusted annual discharge concentration (mg/L) 

Source 

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

Clover removal rate from the Alabama Cooperative Extension 
ProgJ:am http:/ /www.aces.edu/pub;; /docs/ A/ ANR-0449/ 

Land Di~osal Evaluation (SHN, 2013) 

2012 and 2013 .A:nnual Reports (SHN, 2012; SHN, 2013) 
2012 and 2013 Annual Reports (SHN, 2012; SHN. 2013) 

Calculation, adjusted mass divided by discharge volume 


