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Lagoon Seepage and Mass Loading of Pallutants
Calculations for the Borba Dairy, Kem County, California
Prapared for the Protestants of the Borba Dairy
July 20, 2000 | | |

The following calculations were perfarmed by Kathy J. Martin, PE of Martin Environmental
Services, Narman, Oklahoma at the request of counsael for the Pratestants of the Borba
Dairy. Ms. Martin has a Masters Degree in Civil Engineering from the University of
Oklanoma (1989) and is a licensed professional engineer i Oklahoma for Civil

: i ! tance in the field of
environmental permiting for industrial wastewater. She drafted the|rules and regulations
used by the State of Oklahoma since 1990:to regulate surface im

application as they relate to facilities that generats non-hazardous |ndustrial wastewster. -

In addition, M8, Martin has baen working on CAFOQ related issuas full-time since 1997
including CAFO permitting proceses.in'Oklahoma, Kansas, Nebft ska, Utah, Missour,
Arkansas, iowa, and Wyoming. ‘She has pafformed technical 3 regulatory revisws of
parmit applications for over 45-different CAFO faciiities, including large-scala swine
operations, liquid manure dairy syslems, and retated-wastewater tre
by pouitry slauglitering facilitia_s"-riri,‘-W@at-Vi(’g_in_ia' (is., surface i
application). She is familiar. with.the federal and state regulations
well as the Claan Water Act and Water Quality Standards.

governing CAFOs, as

Volume of Saspage from Lagoons:. * o
According lo the appiication, therd are 18.5 acres of j[agoons par da
‘are designed to have a sedpage male of 1 x 10% cm/sac, whi
gal/acre/day seepage: T ,

ry "site”. The tagpuns:
is equivalent to 9236

1 x 10° vsec (irV2.54 cm)(galf231 in*)3600 sechr)(24 hriday)(1 ir2##)(43580 f2/acre)
The seepage rate is (eported i volure per urit area, which is a rat of flow of wastawater
through the saturated liner of the. tagoon. - According to the Septgmber 3, 1699 report to
" Karn Courtty,; Borba'intends 1o constiuct the lagoons according ta:NRCS guidelines and
- will altempt to achieve this seepage rate. ‘There are two typas of seepage in lagoons —
vertical sespage aiong the bottom of the iagoon and a combjination of vertical and
horizortal seapage at tha berms, One method to estimate seepage from 2 lagoon given
minimal design Infdrmation s o use the surface area at maxirpum liquid depth as an
astimation of both vertical and harizontal seepage. Cansidering {hat horizontal seepage
is much higher thar vertical seapage when using & properly cofnpacted ciay liner, this
broad method of estimation is conservative in that it can overestimate seepage due to only
vertical paths on the! bottom of the jagoon {is., a smaller surface area of flow). However,
whaen attampting to protect groundwater, i is prudent to averaslimdte seapage rathar than
underestimate seepage. The seepage caiculatian doas not include fosses dus to failure
of the lagoan, which will be tarmed jaakage i this report. '
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This seapage can be;compared to the-surface srea of the lagoons at each site:
9236 ge day x 19.5 acree x 365 diyr= 85.7 million gailonk per yeer per facility
§5.7 miltion galions x 2 facilities = 131.47 mitlion gallons peq year
Mass Loading in Seapage \ | |

The mass loaging of poilutants in the seepage can be cal
concentrations of saits as found in
Ground Water Quality Impacts from Manure-Linad Dairy Waste Lag
Environmental improvement Division, Ground Water
New Mexica Health and Environment Department (late 1980's).

Avarage values for total dissolved solids, bicarbonates, chiorides,

lagoon wastawater reported in

ated using average
"Seepaga Rates and
wis" published by the
and Hazardoud Waste Branch of the

ium, ammonia, and
total nitrogen were ui_nlculatad using the following values from the tepart:

Wul,ngc':onstltuanﬁih Iﬁalfy Lagoons (New Mexito data)
Parameter | . TD$ Bicarb, | Ammania | TKN | Cilorides | Sodium
| “tppm) | (ppm) | tppm) | (ppm) (ppm) .| (ppm)
1300 63| - 222 753| | 1238 147
1295 | 1051.5| 834 131 15381 150
5052 e8| 737 872 910  449]
2889 d0] 2724 194 448 191
2p30| 1565|218 257 706 435
o280  13e1| 184 285 773 476
- 3812 “8s| 183 |
| a1 152
839 118
1748} 1289
o ' 198
average | 2694 1383 | 101 464 ' 519 108
Mass loeding is calcutated using the annual valume of seepage (mitiion gatlonslyear)
multiplied by the concentration (ppm) and a conversion factor (8,34 lbs/million gatons).

Total Dissoived Solids calculated at 681 tons per year per facili

60.68 mil gaI{yr x 2691 ppm x 8.34 |bs/mil gal = 1,361 ,83?_'5 Ing TDS/yr

Bicarbonate salts calcutated at 350 tons par year par facility:
60.68 mil gallyr x 1383 ppm x B.34 Ib&!mii gal = 699,896

bs RBicarblyr

Saonage Celcuiations and Mass Laeding of Borba Dalry Fachites

Praparad by Kathy .J. Martin, PE. Martin Emvironmental Sarvices, Narman, Dklrhoma
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Chioride saits calculated at 131 tons par year par facifity: !
60.68 mil galfyr x 519 ppm x 8.34 los/mii gal = 262,650 Ibs ﬂalvr

Sodium salts calculated at 78 tons per year per facility: '

50.68 mil gal/yr x 308 ppm x 8.34 los/mil gal = 155,869 Ibs Liyr

Totai nitrogen compounds at 41 tons par yaar par facility:
£0.68 mil galfyr x 164 ppm X 8 34 lbs/mil gal = 82,995 Ibs TIKN/yt

Summary of mass toading is provided in the following table:

' Mass Loading due to Ssepage per Facility
. Groundwataf Contamination |asues
Assume a Design Life for Facility of 20 years

Parameter |  Ibshr © tonslyr - | Ihs/design | -tonsidesign
T08 1 4,3818878| 681 27.236[750 | 13618
Bicarb 17 eoosos| 30| 13997920 6,999
Chiorides 262650 131 5,253,000 | - 2,626

1 Sodium 155,869 | 78 3,117,380 1,559
Totat Nitrogen . | : 82,995 | 41 1659912 | 830
~Combined Mass Loading ~- Both Dairy Facilities |
o Design Life of 20 years _

Parameter tbshyr '. tupdjr Iba/design tons/design
DS T a723678 1362 54,473,500 27,237
Bicarb 1,398,792 : 700 27 995,840 13,008
Chiorides  |:  525300| 263 | . 10,506,000 5,253
Sodium |, ov7sl 156 6254760 3,117
Tatal Nitragen | . 165990 | - 83| 3,319,800 | 1,660

Tnese estimates of seepage do not include the seepage lossed from the bams nor from
tha solids separation:trenches Iocatad hydraulicatly prior to the waste [agoons. Tharsfore,
the total seepage from this facility would ba more than that ind{cated in the tables. tis
important to note that whatever lassas that do not occur fram the lagoon(s) represent a
volume of wastewater that must stili be disposed of by land application. The mass loading
of poliutants on the aquifer includes not only the mass loading {n the allowable seapags
from each lagoon at each facility, bat aiso the mass loading |due to disposal by jand
application for poth facilities. That additional' mass Ioading was not calculated in this

Seepage Calculations and Mass Loading of Borba Deiry Factas ' Page 3
Propared by Kathy J. Martin, PE, Martin Environmantal Sarvices. Normen, Olahoma July 20, 2000
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report. but it is highly recommended that more study be made (n determine the total
loading on the aquifer system for nitrogen compounds and especially for total dissolved
solids (salta).

i
i
!
ot
i
1

Environmental Congermns
The Agency must evajuate the mass loading of thesa salts on the uronfined groundwater
aquifer that is located beneath the facilitios. This groundwater i$. already known 10 be
contained with little or no egress, which causes salts to accumulate in the groundwater
basin. The alioweble seepage is axtremely high as compared to that allowed for municipal
tagoons (typically SO0 gailons per acre per day). The seepage for|the very concertrated
dairy wastewater is more than 18 times that aliowed for tha more dilute domestic sanitary
wagstewater.

The EIR indicates more shallow groundwaler systems than thase mitted to at depths of
130 feat. The raport includes reference to a sand layer underiain by & thick clay layer at

the facility, This sand/clay interface apparently occurs at depths of 40 feat. A sand layer

underiain by -clay, !albeit intermittent clay in this region, is| considered by most
hydrogeotogists to be @ vparched™ aquifer. The perchad aquifar may not accumuiate
anough water 10 bé_a!"pmducing"-&quifér. but it can be considered waters of the state and
protecied as such. The perched water can and will Interact with underlyirig aquifers at the
paint of saturation of; the intervening clay layer, or sooner with thia horizontal movesmeant
" of the perched water to the edge of the clay tayer. - This phen a allows wastewater to
travel taterally beyond the expected boundary of the lagoon) In other words, the
wastewater will not just seep straight down to the dquifer, but imay trave! in a lateral
direction dictated by tha siope of the intarvening clay layer and enter the underlying
aquifer matariats at some point diffarent than that of the lagoon. I‘;é_nilsrzurim;j wells should
be set up to detact this movement. - '

Tha use of existing water weils as the groundwater manitoring| for this facility is a lax
enforcament of groundwater quallty standards. The weils built to grocduce large guantities
of grounchwater are not necessarily built-to detect poliution. The itrogen salt polivtion
will occur at differert depths than the more mobile ammonia ang nitrate poliution, The
nitrogen poliution is proposed to be detected by "nitrates” instead ammonia and nitrates.
it ia wall known that smmenia and nitrate levels in the groun will be inversely
proportionat as the microbial cammunity transforms dissolved ammenia into nitrite and
nitrate. Therefore, the lack of datection of nitrates is not & pro positive indicator of no
pollution, The testing must include. more conservative pollution parametars, such as
chiorides, bicarbonates, and sodium in addition to ammenia, nitretes, and total nitrogen.

This report was prepared by Kathy J: Martin, PE in Norman, Oklghoma
Date: ﬁ’ - é‘““"*; oo 7 ) e
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KATHY ]. MARTIN, PE

122 Tall Oals Cirele » Nornun. Oblahoma 73072 + Telephons: (405) 3213176

CURRENT POSITION

ENVIRONMENTAL CONSULTANT, MARTIN ENVIRONMENTAL SERVICES, NORMAN, oK

Professional engineer in Civil Enginesring providing expertise fn areas of indusirial
permitting for air qualicy, nen-hazardous industrial wastewater, dnd dosure of surface
impoundments. Perform engineering review and critique of] permit applications
submmitted by swine {acilities to regulatery agency with respect to prastewaler reatiment
technology and compliance with environmental regulations.

EDUCATION )

UNIVERSITY OF OKLAHOMA

© M.S. Civil Engineering, 1989
Thesis: The Removal of Polychlorinated Biphenyls from Topsgil Using Nonlonic
Swfactanis o '

Umw.n.sirw OF OKLAHOMA
B.5. Petrolsum Engineeving, 1987
National, Dean's List, 1986-87

EXPERIENCE

SEWARD (COUNTY COMMISSIONERS, SEWARD COUNTY, KANSAS
Subcomtractad as Martin Knvironmental Services, June < October 1
Drafied environmental reguladons for confined animal feeding:
design, construction, operation, maintenance, and closure of
and land application of CAFO wastewater. 1zaft regulations i
penmitting program with public notiee, hearings, permittng p
and enforcement language. '

operaticns including
rface fmpoundments
riude a “stand.alone”
sses, fees, compliance

ADJACENT LANDOWNERS TO SWINE FACRLITIES
Subcimtracted as Martin Environmental Servicss, June 1997 to present

Pecform, technical and regulatary feview of approximately 30 Jicense and permit
applications submitted by swine fadilities to regulatory agencies in order Lo determine
If the application 1 sufficient for a penmit wiiter 1o draft 3 peymit. The purpose was
to determine if there were technical and/or regulatory deficienicies in the.application
and prepare a “protest” af the application for the adjacent landowners.

DIEPARTSENT OF ENVIRORMENTAL QUALITY
Environmental Engineer I, July 1, 1993 w November 1, 1996
Special training in arcas of Air Quality and Hazardous Waste permits and regulatory
requirements. Provide technical and regulatory assistance Lo business and Industry
with respect to enviconmental permits issued by the DEQ.

OKLAHOMA WATER RESOURCES BOARD
Environmental Engineer |, April 1990 t June 30, 1993
Sperdal sraining in areas of industrial wastewater disposal permits and inspeeons,
Draft siate regulations for surface jmpoundments and larld application of non-
hazarcious industrial wastewater. Project officer of Tar Creck) Superfund Site.

430y
001579




@7/21/20880 19:138

4853712298 MAR T I EHIGR FaGE

SKILLS e ST S

. Knowtedge of CAFO and other environmental regulation

v Extensivé research an wattediner lﬂﬂﬂplﬁbilily

. Dralted state regularions for impoundments and tand apglication for non-
hazardous industrial wastewater

. Drafted county regulations for CAFO impoundsments an fand application
of ranure wastewater B

. Familiarity with CAFO regulations in OK, K5, NE, MO, AL and UT

. Professional Engincer in Okdahoma Febrary 1997 1o presemt

. Coordinated Superfund activities between USGS, state apd EPA

. Interact with State Legislatocs (QK and K5) on technical issues {CAFOs)

. Previde expert testimeny regacding CAFQ licensey/permits in Oklahoma,
Kansas, Utalh, Nebraska, Missouri, and Arkansas

* Provids technical reviews of CAFOs and other wastewatdr systems also in
[owa, West Virginia and Michigan

. Graduate coursework in Groundwatar Protection, Groun{dwater Seepage.
Groundwater Modeling, Groundwatar Pollution Corurol] Air Poliution
Controls, Alr Pollution Engineering, Envircnimental Aspsssament;
Risk Assessment, Industrisl Hygiene, Reservoir Dam Engineering, Open
Channel Flow, Chemical and Biological Aspects of En tal
Engineering, Advancad Wastewater Treattnent, Soil Clagsification, Soil
Science, Hazardous Waste Control, Soitd Waste Enginaering/Landfill
Design, Land Use Management, Surfactants and Cotloidal Sclence.
Corrosion Engineering, Field Applications, and Nonpargmetric Statistics.

. Three years Chinese language :

. Ten years leadership positions in local, state, and national organizadons

. Developed state-wide foundry and metal ¢asting faciiity| envizonmental
program - then taught Louisiana and Arkansas to do the same. _

¢ Active contributor 1o proposed regulatory language with respect to CAFQs
‘at lcal, state, and féderal levels for past three years.

. Provided lectures on CAFO environmental tssucs 1o graups in Oklahomas,
Kansas, Nebraska and Utah to groups ad large a5 600 prople at a time.

ORGANIZATIONS

Oklahoma Carporation Commission - Citizen Advisory Board member
Oklahoma Society of Environmental Professionals - PabtPresident, Past.

Newsletter Editor, Pan Secretary, Past Engineering Sop Member
Society of Petroleumn Engineers - Past Exeritive Committee member as
newsletter editor, Lwo yeArs, member 10 years

National Association of Professional/Craduate Seudents - Past Board

tnember and National Conference Chairperson
Craduate Student Senate, University of Okizhoma - Past Chiair (wo years,
Past Vice Chair, Past Senator for Civil Engineering Deparunent
‘Oktahoma Chapter of Sierra Club - member, 1 year
Engineering Club of Oktahoma City - past muember, 6
OU Petroleum Engineers Club - past Vice President, fiember 4 years
OU Sociary of Women Engineecs - past President, ma
QU Engineer's Club - past Loyal Kaight of St Pat, member 7 yuats
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