Minimum Standardsfor Subdivison Applications

CHAPTER 23

Section 1. Authority. Thisregulationispromulgated pursuant to the \WWyoming Environmental
Qudity Act. Specificaly, W.S. 35-11-302 (a) (xi) stipulatesthat the administrator shal develop standards
for subdivision gpplications submitted to the department under W.S. 18-5-306.

Section 2. Applicability. Theseregulations shal apply to al subdivisonpermitsas required
by W.S. 18-5-305 and 306 and submitted to the department upon or after the effective date thisrule.

Section 3. Definitions.

@ TheddinitionsinSection35-11-103(a) and (c) of the Wyoming Environmenta Quality Act
apply to this chapter. For example:

0] "Adminigrator’ means the adminigrator of the Water Qudity Divison of the
department.

(i) "Department” means the Department of Environmenta Quality established by the
Wyoming Environmentd Qudlity Act;

(i) "Director" means the director of the Department of Environmental Qudlity;

(iv)  "Public water supply" means any water supply as defined in W.S. 35-11-103(c)
(viii).

(b) The following definitions, contained in Section 18-5-302(a) of Artide 3, Real Estate
Subdivisons as of duly 1, 2001, gpply to this chapter:

() “Sawage Sysem” means dl pipelines, conduits, pumping stations, force mains and
other congtructions used for collecting or conducting wastes to a treatment plant or disposa system; any
plant or other works used for the purpose of treating, stabilizing or holding wastes, and any system used
for digposing of wastes, ether by surface or underground methods, induding any trestment plant, disposal
wells and absorption fidds;

(i) “Subdivider” meansany personwho laysout any subdivisonor partsthereof either
for the account of the subdivider or others,

(i) “Subdivison” meansthe creationor divison of alat, tract, parcel or other unit of
land for the immediate or future purpose of sde, building development or redevelopment, for resdentid,

23-1



recregtiona, indugtrid, commercid or public uses. The word “subdivide’ or any derivative thereof shdl
have reference to the term subdivision, including mobile home courts, the creation of which condtitutes a
subdivision of land.

(iv)  “Water supply system” includes development of the source and al structures for
conveyance of raw water to the treetment plant or delivery systems, dl water trestment plants induding
disnfection fadlities; and dl finished water delivery systems induding pipdines, pumping sations and
finished water storage facilities. Separate water supply systems used soldly for irrigation or stock water
are not included.

(© The following definition supplements those definitions contained in Section 35-11-103 of
the Environmental Qudity Act.

“Enhanced trestment sysem” means a fadlity or system reviewed and agpproved by the
adminigtrator in accordance with Section 5, Chapter 11,Wyoming Water Quality Rules and Regulations,
that will meet or exceed the gpplicable standards contained within this chapter.

Section 4. Submittal and Processing of Subdivision Applications

@ Submittal of subdivison applications. Prior to subdivision permit approva by the board
of county commissioners, and pursuant to W.S. 18-5-306 (c) and 307, the county, subdivider, or county
planning and zoning commission shal send three (3) copies of the portions of the gpplication containing
evauations of the proposed sawage system and water supply system to the department for review of the
safety and adequacy of the proposed sewage system and proposed water supply system.

(b) Processing of gpplications
() Pursuant to W.S. 18-5-306(c):

(A)  The depatment may request assistance from the state engineer, the
Wyoming water development office and any other state agency or county governmenta entity inpreparing
itsreview. Any agency or entity requested to assst inthe review shdl fully cooperate to the extent possible
withthe department and shdl furnishthe information or recommendations requested withinthe time period

specified by the department;

(B)  Thedepatment shdl file its written comments and recommendations on
the appli cationwiththe commissionor board within30 days after receipt of the application. The department
may extend itsreview period for an additiona 30 days if anextension is necessary to complete the review.

(i) Incomplete gpplications will be processed in the following manner:
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(A)  Additiondinformationshdl be requested fromthe gpplicant within30 days
of the department’ s receipt of the application. If the gpplicant fals to remedy an incomplete application
within 60 days of the department’s receipt of the application, the department will file an adverse
recommendation with the commission or board.

(B)  Applications containing plans, specifications, reports, maps, and other
documentation submitted under this chapter that are not signed, sedled, and dated, when required, by a
licensed professona engineer under W.S. Title 33, Chapter 29, alicensed professonal geologist under
W.S. Title 33, Chapter 41 or alicensed land surveyor under W.S. Title 33, Chapter 29 will be deemed
incomplete by the department and returned to the gpplicant without further review.

Section 5. Requirements Applicableto All Applications

@ All plans, specifications, reports, maps, and other documentation submitted under this
chapter must meet or exceed the standards contained within these regulations to be deemed complete;

(b) All plans, specifications, reports, maps, and other documentation submitted under this
chapter shdl be sgned, sealed, and dated, when required, by a licensed professiona engineer under W.S.
Title 33, Chapter 29, alicensed professiona geologist under W.S. Title 33, Chapter 41, and by alicensed
land surveyor under W.S. Title 33, Chapter 29, as applicable.

(© The adminigtrator may, upon review of submitted documentation, modify
any, or al, requirements of this chapter when:

0] The subdivison includes one or more lots with exising sewage systems, water
supply systems, or on-lot wells; or

(i) Holding tanks are used to fully contain on-lot sewage.

Section 6. Exemptionsfrom Provisons. Exemptionsto the provisons of this chapter are
defined in W.S. 18-5-303 and W.S. 18-5-306.

Section 7. Standardsfor Sewage Systems
@ All gpplications shdl contain the following information:

0] Identification of the type of sewage system to serve the subdivison and
identification of the entity or entities responsible for the design, construction, operation and maintenance

of the proposed facility;
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(i) An assessment of the adequacy of the proposed sewage system in relation to the
proposed population dengty of the subdivision and any other exiding or proposed land and water usesin
the vicinity of the subdivison that may affect the adequacy of the system; and

(i) Demondtration that the proposed sewage system will meet dl county, state and
federal standards.

Thedemongtrationshall include, but not belimited to addressing the rdaionship of the devel opment
to any local or state approved water quaity management plans established pursuant to Section 201 of the
federal Clean Water Act, 33 U.S.C. Section 1281 and demonstrate no conflict exists with any state
approved locd wellhead protection plan or local source water protection plan.

(b) Inaddition to the informationrequired inpart (&) of this section, applications proposing the
use of anew centrd sawage system shdl contain the following:

() An estimate of the average and maximum number of gdlons per day of sewage
generated by the proposed subdivision;

(i) A demondration that technica requirements and desgn standards of the
department of environmenta quality gpplicable to central sewage sysems can and will be met. The
demondration shdl include, but not be limited to the information contained within Chapter 11, Section 6
of Wyoming Water Qudity Rules and Regulations;

(i) An edtimated schedule for the development and occupancy of the proposed
subdivison; and

(iv) A detailed demondgtration that the proposed sewage system for the subdivision is
compatible withthe proposed water supply system for the subdivison. The demonstration must determine
that the operation of the sewage systemwill not affect the suitability or safety of the proposed water supply
system and include a determination of the potential impacts of downgradient use of groundwater. The
demondration shdl include:

(A)  Documentationthat thefacility posesnothrest of dischargetogroundwater;
or

(B) A subsurface study and a contaminant fate and transport anaysis
demondtrating that groundwater standards contained within Chapter 8, Wyoming Water Quaity Rulesand
Regulations will not be exceeded.

v) Confirmation that the owner of the subdivison collection system will provide for
certified operators pursuant to Chapter 5, Wyoming Water Quality Rules and Regulations.
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(© Inadditionto the informationrequired inpart (&) of this section, gpplications proposing to
connect to an exigting centrd sawage system shdl contain:

0] Certification by the owner of the wastewater collectionand treatment fadilitiesthat
the system can and will provide adequate service to the proposed subdivison. This certification should
address the willingness and a commitment of the owner to provide service as wel as the ability of al
downstream sewers, lift sations and trestment facilities to handle the hydraulic and organic loading from
the proposed subdivision.

(A)  The cetification shall dearly identify the point of connection if the
connection is not within the boundaries of the proposed subdivision.

(B) Itistheresponghility of the owner to consder the capacity and
ability of the systemto provide sewer serviceto the proposed subdivisioninaccordance withexiging laws,
regulations and permit requirements.

(i) Theinformationrequired by Section6, Chapter 11, Wyoming Water Quality Rules
and Regulations shdl be provided by aregistered professonal engineer. If the necessary information is
not already available, the owner of the sawage system has the discretion to require the subdivider to
provide the required information.

()  Theparty responsible for operation and maintenance of the subdivisoncollection
system will provide for certified operators pursuant to Chapter 5, Wyoming Water Quality Rules and
Reguldtions.

(d) Inadditionto the information required in part (a) (i) of this section, gpplications proposing
the use of on-lot sewage systems shdl contain information to document the following:

0] Separationof the drainfield relative to groundwater and impervious soils will meet
or exceed the minimum standards established in Chapter 11, Part D, Section 36 (c) of Wyoming Water
Qudity Rules and Regulations.

(i) Soil percolation rates will meet or exceed the minmum standard established in
Chapter 11, Part D, Sections 36 (d) and 38 (b) of Wyoming Water Quality Rules and Regulations.

(A)  Percolationtestsmug be performed accordingtothe proceduredescribed
inChapter 11, Part D, Appendix A of Wyoming Water Qudity Rulesand Regulations or other procedures
approved by the department.

(B)  Percolation tests are required for every third lot, or for each soil type as

mapped by the Natural Resource Conservation Service (NRCS), whichever requiresthe least number of
percolation tedts.
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M A copy of the NRCS county soil map must be submitted if soil
types and distributions were used to establish the number of percolation tests required.

(1)  Percolation test data and results from existing permitted on-lot
sewage systems on properties adjoining the proposed subdivision may be substituted for new tests when
the existing test results were obtained from the same type of soils as those that exist within the proposed
subdivison.

(C)  Percolation test data, results, and map illudrating test locations shdl be
submitted in the gpplication.

(i) Topographic dope, or grade, for sufficient areawithin eachlot withinthe proposed
subdivison will meet or exceed the applicable minimum standards established in Chapter 11, Part D of
Water Quality Rules and Regulations, and will not result inadirect or indirect discharge of pollution at the
surface, into a surface water body, or into awetland.

(iv) A 1:24,000 scde U.S.G.S. topographic mapilludraingand identifyingwatersheds
located on, or draining into, under, or over the proposed subdivision, including dl ephemerd, intermittent,
and perennid streams, surface waters, wetlands, and watershed boundaries within one-quarter (¥2) mile
of the proposed subdivison shal be included in the gpplication.

v) Each lot contains sufficient area for a replacement leach field.

(vi)  Theproposed populationdensity of the subdivison, determined fromthe proposed
type of use (e.g., resdentid, commercid, indudtrid, multiple use) of the subdivison.

(A)  Applicaionsfor subdivisons proposing non-domestic use, or domesticuse
that exceeds 2000 gdlons of wastewater per day on one or more lots of the subdivison must identify:

M Thetype(s), srength, and chemical compaosition of non-domestic
wastes mogt likely to be digposed of, including the average and maximum daily flows;

(1)  Spedific lots within the subdivision where the disposa of non-
domestic wastewater could occur; and

(1) Dedgn(s) and trestment capabilitiesof the type(s) of on-lot sawage
systems proposed to treat such wastes.

(vii)  Groundwater and surface water use is protected, as documented by:

(A)  Characterizationof the geologic setting fromwel logs, soil borings, and/or
published geologic maps and reports, including documentation of:
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M Thickness, lithology, and extent of surficid materids,

(I  Swratigraphy, lithology, thickness, and extent of underlyinggeologic
formations, and

(1) Faults, fractures, and karst features.

(B)  Characterization of the hydrogeologic setting fromwel logs, soil borings,
test pits, and/or published geologic maps and reports, including documentation of:

M Depth to groundwater, including seasond fluctuations;
(1 Degree of groundwater hydraulic confinement;
(1) Vadose zone thickness, sratigraphy, and lithology; and

(V) Degree of hydrallic connection and interaction between
groundwater and surface water, where gpplicable.

(C)  Clasdfication of groundwater that is unconfined or semi-confined,
according to the standards established within Chapter 8 of Wyoming Water Quality Rulesand Regulations
must be established according to the following:

M A survey of the exiding wells permitted by the State Engineers
Office and completed within the unconfined or semi-confined aguifer within one (1) mile of the proposed
subdivison must be included and contain:

(1) A mapillugrating wel names and locations relive to the
proposed subdivison;

(2)  Sate Engineers Office permitted use for each well; and

(3)  State Engineers Office appropriated production volume
for eech well.

() If there are no permitted wels within one (1) mile of the proposed
subdivisonafidd survey shdl be performed to identify and record dl potential locations where unpermitted
water users may be located and potentia water use.

(1) 1If the wdl surveys in subsections (1) and (1) of this part do not
reved any exising wels used for domestic purposes, ambient groundwater qudity of the unconfined or
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semi-confined aquifer must be established, either fromexistingrepresentative sample results or by collection
of new representative samples. At aminimum, andytica |aboratory results must be provided for:

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10.)
(11)

(12)

the department to classify the groundwater.

Tota Dissolved Solids (TDS)
Nitrate + Nitriteas N
Tota Coliform
Sulfates

Chloride

Zinc

Lead

Copper

Arsenic

pH

Sdenium

Additiona congtituents as may be deemed necessary by

(D)  When groundwater is unconfined or semi-confined and is Class |
groundwater as defined in Chapter 8 of Wyoming Water Qudity Rules and Regulations, the following
additional documentation must be provided:

()
Q)
()
(Iv)

(V)

Horizontal and verticd extent of the aguifer;

Type of flow (i.e., diffuse, porous, or conduit) within the aguifer;

Direction and degree of hydraulic gradient;

Hydraulic conductivity of the saturated zone; and

Porosity of the saturated zone.

23-8



(viii)  Separation distances to wells and property boundaries are adequate, according
to the following:

(A)  Except as provided for in sub-part (B) of this part, where unconfined
groundwater is Class | as defined in Chapter 8 of Wyoming Water Quality Rules and Regulations, small
wastewater sysems designed in accordance with Chapter 11, Part D, requirements and these regulaions
may be used provided that:

M TheandyssdescribedinAppendix A isprovidedintheapplication
and determines that nitrates from on-lot sewage systems will not exceed 10 mg/L at the downgradient
property boundary;

(1)  The minmum isolation distances between drainfidds and wells
(completed or proposed within the unconfined aguifer), property boundaries, or surface waters as
determined by the analysis described in Appendix B and provided in the application will be achieved or
exceeded on each lot; and

(1) TheandydsdescribedinAppendix Cisprovidedinthe gpplication
and determines that nitrates from on-lot sewage systems will not exceed 10 mg/L inexisting or proposed
on-ste public water supply wells, or off-site public water supply wels (completed or proposed within the
unconfined aquifer).

(B)  Unless the gpplication materias demondrate through fate and transport
andyss that |eachate will not impar ground water and/or surface water quaity or use, enhanced trestment
systems cgpable of achieving, a aminimum, the enhanced trestment sandard must be used where:

M Smdl wastewater sysgems overlying unconfined Class |
groundwater as defined in Chapter 8 of Wyoming Water Quality Rules and Regulations and desgned in
accordance with Chapter 11, Part D, Wyoming Water Qudity Rules and Regulaionsfail to comply with
one or more of the standards established in Section 7 (viii) (A) (1) through (I11) of this section; or

(1)  The geologic setting of the proposed subdivision indicates that
sewage leachate may come into contact with faults, fractures, or karst festures.

(C©)  Enhanced treetment systems must be capable of achieving, at aminimum,
the following treatment standards prior to additiona trestment or subsurface discharge:

M Fecal Coliform: < 800 colonies100 mL (Maximum 30 day
geometric mean);

(1)  Tota Kjeldahl Nitrogen: < 25 mg/L (Maximum 30 day average).
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(D)  Where an enhanced treatment system is used it must be constructed and
operated in conjunction with a subsurface digposal system that meets or exceeds the requirements of
Chapter 11, Part D, Wyoming Water Quality Rules and Regulations.

(E)  Whereenhancedtrestment sysemsareproposed or required, applications
must contain asystemdesign, developed and certified by a Wyoming licensed engineer, documenting the
system’ s ability to achieve the required trestment standards, and include:

M Plan view and cross-section view of a proto-type enhanced

wastewater trestment system;
(1)  Enhanced trestment system performance standards for the
proposed system(s);
(1) Number of bedrooms or average daily valume of wastewater flow;,
and

(V)  Operation and mantenance (O&M) reguirements necessary to
ensure optimum system performance, which include:

(1)  Sampling points for efluent quality monitoring prior to
discharge to the leach fidd shdl be identified.

(2) A conceptua schematic of how the systemis constructed
and how it isdesgned to work, including the flow paths of the waste, re-circulation pathways, detention
or contact times, etc.

(3) A complete set of the manufacturer’'s O&M
recommendations and specifications for the system, induding part names and identification numbers for
each of the system components for replacement purposes.

(4) A summaryor overview of the O& M requirementsfor dl
aspects of the system, identifying by component the frequency of ingpection or servicing required and type
of service needed to be performed to maintain the proper performance of the system.

(i) | dentificationof the nearest fadilitythat can and will accept septage wastes, and any
limits, or conditions, of acceptance.
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Section 8. Standardsfor Water Supply Systems
@ All gpplications shdl contain the following information:

0] | dentificationof the type of water supply system proposed to serve the subdivison
and identification of the entity or entitiesresponsiblefor the design, congtruction, operationand maintenance

of the proposed facility;

(i) The estimated average and maximum number of gdlons per day for the subdivison
water supply system;

(i) Documentationthat the proposed water supply systemwill be compatible withand
not adversdly affected by the sewage system proposed for the subdivisonor any other sources of pollution
within a reasonable distance;

(iv) Lig of dl surface and groundwater rights which will be used or which may be
affected, including state engineer application and permit numbers and description of expected effects;

v) Pans for the mitigationof water right conflictsresulting fromthe useof water within
the proposed subdivision; and

(v)  Theinformation required by W.S. 18-5-306 (@) (xi).

(b) Inadditionto the informationrequired in part (a) of this section, gpplications proposing to
connect to an exiging water supply system shal contain the following:

0] Documentation concerning the potability of the proposed water supply for the
subdivision as evidenced by historic water quaity andytica data and current compliance status,

(i) Certificationby the owner of the water distribution and treastment facilitiesthat the
system canand will provideadequate serviceto the proposed subdivison. This certification should address
the willingness and a commitment of the owner to provide service, as well as the hydraulic capacity of the
digribution system and the ability of the trestment facilities to provide potable water to the proposed
subdivison;

(A)  The cetification shdl cearly identify the point of connection if the
connection is not within the boundaries of the proposed subdivision.

(B) Itistheresponghility of the owner to consider the capacity and ability of
the system to provide water service to the proposed subdivison in accordance with existing laws,
regulations and permit requirements.
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@)  Theinformaionrequiredby Section6, Chapter 12, Wyoming Water Quality Rules
and Regulaions shdl be provided by a registered professona engineer. If the necessary informationisnot
already available, the owner of the water systemhasthe discretion to require the subdivider to providethe
required information.

(iv)  Theparty responsible for operationand maintenanceof the subdivisondistribution
system will provide for certified operators pursuant to Chapter 5, Wyoming Water Qudity Rules and
Reguldtions.

(© Inadditionto the informationrequired in part (a) of this section, gpplications proposing to
develop anew centraized water supply system shal contain the following:

0] A demondtration that the water supply system is sufficient in terms of quality,
quantity and dependability and will be available to ensure an adequate water supply system for the type of
subdivison proposed. The report shdl include a narrative summary of:

(A)  Wherethewater supply system source is derived from groundwater, the

geologic setting of the water supply system source and the area of influence such as nearby communities,
sources of pollution, surface water bodies and aquifers described by a Wyoming registered professiona

geologis;

(B) A written report demondrating that the proposed source is aufficdent in
terms of quality, quantity and dependability for the type of subdivison proposed;

(C)  Sourceof thewater tobeusedindudingproposed and exisingsurface and
groundwater facilities and thar locations,

(D)  The proposed disposd of water not consumed, including water obtained
under permits, storm drainage, dewatering, sewage and other wastewater sources,

(E) A ddineation of primary sources of water, secondary sources and
occasiond or seasonal sources,

() Graphic location of dl water supply sources induding wdls, raw water
intakes, treatment facilities, trested water storage facilities and ponds;

(G)  Documentation of dl data sources on the occurrence and availability of
surface and groundwater;

(H)  Hidoric gream flows and wel leves,

M Senior water rights,
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@) Flood damage and flood protection; and
(K)  Impact of and protection from supply shortages.

(i) Theinformation required by Chapter 12, Section 6 of Wyoming Water Qudlity
Rules and Regulations.

(i) Confirmationthat the owner of the subdivisiondistributionsystemwill providefor
certified operators pursuant to Chapter 5, Wyoming Water Quality Rules and Regulations.

(v)  Water qudity data that is representative of the proposed drinking water source
mugt be provided for the metds, inorganic condituents, and microbid condituents with Maximum
Contaminant Levels (MCL ) established pursuant to the federd Safe Drinking Water Act.

(d) Inadditionto the informationrequired inpart (&) of this section, gpplications proposing to
useon-lot wels or surface water that will serve fewer than 25 people shdl contain information describing
the potentia availability and quaity of groundwater or surface water proposed withinthe subdivison. This
information may condst of new data, existing data on other working wells in the area, or other data,
induding drilling logs, from atest well drilled within the proposed subdivison indicating soil types, depth,
quantity and quality of water produced in the test well.

0] For subdivisons proposing to use on-lot wels or surface water that will serve
individud residences or fewer than 25 people, water qudity data that is representative of the proposed
drinking water source must be provided for the following anaytes:

(A)  Totd Dissolved Solids (TDS)
(B) Nitrate + Nitriteas N

(C)  Totd Cdliform

(D)  Sulfates

(E) Cdcdum

() Magnesum

(G)  Sodium
(H)  Chloride
) [ron
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@) Zinc
(K) Lead
(L) Fluoride

(M) Manganese

(N)  Copper
(O)  Arsenic
(P pH

(Q)  Additiond congtituents as may be deemed necessary by the department.

(i) Documentation of activities, within a distance of one quarter (¥2) mile of the
subdivison's externd boundaries, that may have potential to adversely effect the qudity of the drinking
water supply.

Section 9. Delegation of Review Authority to Counties

@ Pursuant to W.S. 18-5-306 (c), to the extent requested by a county government, the
adminigrator of the Water Qudity Divison, with the approva of the director of the Department of
Environmental Quality, shdl delegate authority to the county to:

0] Review and approve any reports or studies required by this chapter and directed
at determining the safety and adequacy of the proposed sewage or water supply system contained as part
of asubdivison gpplication;

(i) Review and gpprove enhanced trestment systems, in accordance with Section 5,
Chapter 11 of Wyoming Water Qudlity Rules and Regulations, that will meet or exceed the applicable
gtandards within this chapter;

(i) I ssue construction permits as required by W.S. 35-11-301(a) (iii), and;

(iv) | ssue operating permits as authorized by W.S. 35-11-301 (@) (iii).

(b) Any authority delegated under this section shall be subject to the following conditions:

23-14



0] The county entity shdl demondtrate to the adminigrator of the Water Qudlity
Divisonthat dl sewage or water supply systems will be reviewed by a qudified professiond withexpertise
in surface and groundwater protection from pollution and safe and adequate water supply systems,

(i) The county entity shdl demongtrate that the review of water supply and sewage
sysems will be in amanner as stringent asthe Department of Environmenta Quality would require under
this section;

(i)  Thereview of subdivisonswith a proposed sewage system consisting of wastes
requiring an underground injection control permit under Department of Environmenta Quality regulations
or sewage systems with a proposed surface water discharge shdl not be delegated to the county; and

(iv)  The adminigtrator shdl periodicdly review the administrative programs of each
county governmentd entity recelving a delegation of authority under this sectionand may, withthe consent
of the director, revoke or temporarily suspend the delegation agreement entered into withany entity which
hasfailed to performitsdel egated duties or has otherwise violated the terms of itsagreement of delegation.

(© To ensure conagent gpplication of this rule, deegaion agreements shdl include an
identification of methods and reporting for oversight of the county’ s delegated authority.

Ipjb
2-2586-doc.wpd
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Appendix A
Cumulative Nitrate Loading Analysis

In order to caculate the nitrate concentration from multiple septic systems at the downgradient property
boundary of the proposed subdivision the following nitrogen mass baance equation (Wehrmann Mode)
isused. If C, exceeds 10 mg/lL NO3 as N, WDEQ recommend to the County Commission that the
subdivision not be approved unless modified to achieve the sandards within this chapter.

Co =WChr +VICi + VLCs- VpCp / (\/b+ Vi + Vs- Vp)
Where:

C,= diluted concentration of NO; as N leaving the subdivison
V,= volume of ground water entering the subdivison from upgradient area
C,= ambient concentration of NO; as N contained in the ground water entering the subdivision
V,= volumeof precipitation infiltrating beneeth the subdivison
C,= concentration of NO; as N contained in the infiltrating precipitation

.= volume of septic effluent introduced beneath the subdivision
C.= concentration of NO;™ as N contained in the septic effluent (assume 40 mg/L for conventional
septic systems, and manufacturer specifications (mg/L) for enhanced trestment systems)
volume of ground water pumped by wells benesth the subdivision (use only if same aquifer as V)
concentration of nitrate-nitrogen contained in the pumped ground water

OH<
Il

Source: Wehrmann, H.A. 1984. Managing Ground Water Nitrate Quality by Mass Baance Moddling in
the Rockton-Roscoe Area, lllinois. In Proceedings of the NWWA Eastern Regional Conference on
Ground Water Management, National Water Well Association, Dublin, Ohio, pp. 558-587.



Appendix B

Minimum Isolation Distance Analysis

VERTICAL TRAVEL TIME CALCULATION:

The falowing equation is used to determine the verticd trave time (t,) from the leach fidd to the water
table:

Given: t,= d* 6 +0.5)
Where:

t, = verticd trave time (years)

o istota recharge (effluent + precipitation in cmyr)

0 isvolumetric soil moisture in asandy day (mL/cn?)

d isthe depth to groundwater (cm)

0.5 istheinfiltration factor (assumes 50% of precipitation will infiltrate the soil)

(Note: «, 6, and d will change from steto Ste)
Example caculation of «:

Assuming that 100 gdlons per day of wastewater will be generated per bedroom, a typica 3 bedroom
house is expected to discharge an average of 300 gallons per day.

Tota yearly effluent discharge = 300 gallons/day * 365 days'year * 1 t%7.48 galons
= 14,639 ft3

Next, cdculatethe required soil absorption surface area (square feet) by referencing Figure 7 of Chapter
11, Part D, Section 38 (@) of Water Qudity Rulesand Regulations. Theszing of aleach fidd isdependant
upon the soil percolation rate and the average daly effluent discharge. For this example use the median
s0il percolationrate of 15 minutesper inch. Also, usethe previoudy cdculated 300 gdllons per day effluent
discharge per house.

Required soil absorption infiltrative area= 300 galons/day * 1ft? day/0.52 gallons = 577 ft?
Next, caculate the pro-rated inches per year of effluent recharge to the aquifer:

14,639 ft3 * (577 ft2)-1 = 25.4 ft * 12 inches/ft = 304 inches'year



To obtain TOTAL average annud recharge to the aquifer (effluent + precipitation) add the average annud
precipitation for the area (15 incheslyear) to the pro-rated effluent recharge, which equates to 319
incheslyear or 810 cmyear («). Note the average annual precipitation for an area can be obtained from
Chapter 17, Wyoming Water Quality Rules and Regulaions (Figure 2) or from the USDA. National
Resources Conservation Service.

Volumetric Soil Moisture Content at Field Capacity

Volumetric Soil Moisture Content @ Field

Soil Type Capacity, 6, mL/cm?
Cobble sand 0.045

Sand 0.062

Sandy loam 0.190

Loam 0.232

Silty loam 0.284

Sandy clay loam 0.244

Clay loam 0.310

Sity clay loam 0.342

Sandy clay 0.321 (default)

Silty day 0.371

Clay 0.378

* Sources WDEQ Water Quality Rules and Regulations, Chapter 17



HORIZONTAL TRAVEL TIME CALCULATION:
The following equationis used to determine, based uponthe advective flow equation, the distance at which
leachate in groundwater will reach a downgradient well or surface water body, or migrate beyond the
property boundary over atravel-time period of two years .

The distance (x) which leachate will migrate verticdly (t,) and horizontdly (t,) over atrave-time period
of two years (t) is caculated asfollows:

Cdculate horizontd travel time (t,):
(t) = 2 years- (t,)

Where:

(t,) = verticd travd time

Cdculate the horizontd linear velocity:

Given: v = ki/n
Where:
V= average groundwater linear velocity

k= hydraulic conductivity of the saturated aquifer (feet/day)
= hydraulic gradient (feet/feet)

n=  effective porosty (dimensonless)

Next, caculate the horizontd travel distance, x:

X=t,*v

t,=  horizontd time of travel

x = theminimum dlowable isolation distance
* If the calculated verticd travel timeis 2 years or greater the horizonta travel time andyss does not
need to be completed.

Source: Fetter, C.W. 1994. Applied Hydrogeology, 3 Edition, Prentice-Hall, New Jersey, 691 pp.



Appendix C
Public Water Supply Analysis
The following equations are used to cal cul atethe nitrate concentration at a public drinking water supply well
fromdranfid dsthat fal within the capture zone of the wel, as defined below. If Cpexceeds10 mg/l NOy
as N, WDEQ will recommend to the County Commission that the subdivison not be approved unless
modified to achieve the standards within this chepter.

Frg, cdculate the capture zone for the water supply wdl using the following formula

CFR = ./Qt/ 7.48nHpi

Where:
CFR= Cdculated fixed radius of pumping well
= average annud pumping rete (gallonslyear)
t= time of travel (years); assume 2 years unless a steedy-state capture zone is cacul ated.
7.48 = conversion factor (ft*to galons)
n= effective porogty
= length of well screen (fet)
pi = 3.14

Next, the valume of aguifer water flowing beneathadranfidd located within the capture zone is calcul ated
using the following formula

Qleach = (KiA)7.48* z

Where:

Qleach = volume of water flowing beneeth the drainfield (gallons/day)

K= hydraulic conductivity (feet/day)

i= hydraulic gradient

A= cross-sectiona dimensons of drainfidd (lengthx depth); assumed to be 75 feet long by 30
feet deep.

z= number of wastewater treatment systems within the CFR

Next, the nitrate concentration beneath the drainfield is caculated by mixing the septic leachate with the
aquifer water flowing beneeth the drainfield (Qleach) using the fallowing formula

Cr = ((Qseptic* Cseptic) + (Qleach* Cleach)) / (Qseptic + Qleach)



Where:

Cr= diluted nitrate concentration benegth the septic drainfield (mg/L)

Qseptic = discharge of septic (galons/day) = (300 *2)

Cseptic = average nitrate concentration of septic leachate (assume 40 mg/L for conventional septic
systems, manufacturer specifications (mg/L) for enhanced trestment systems)

Qleach = volume of water flowing beneeth the drainfid (gallons/day)

Cleach = ambient nitrate concentration in ground water (mg/L)

300 = average daily leachate discharge for a 3 bedroom home

z= number of wastewater treatment systems within the CFR

Next, the volume of water contained within the well cylinder (from pumping) is cdculated usng the
following equation:

Qwell = n((pi)(HCFRA2)) * 7.48/ 730

Where:
Qwel = wdl discharge (gdlons/day)

Findly, the concentration of nitrates within the well cylinder is cdculated using the following equation:

Cp = ((Qleach + Qseptic* Cr) + (Qwell * Cwell)) / (Qleach + Qseptic + Qwell)

Where:
Cp= Concentration of nitrates within the pumping well (mg/L)
Cwell = ambient nitrate concentration in ground water (mg/L) = Cleach



