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(septic tank and mound system.)
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DESIGN FLOWS

Table 1 - Average and Maximum Daily Flow Calculations

Average Daily

Maximum Daily

Average Daily

Maximum Daily

V\/assgﬁ—rvxgter Number of Staff| Flow, Gallons | Flow, Gallons | Flow, Gallons | Flow, Gallons
= (Per Person) (Per Person) (Total) (Total)
Staff Restrooms 25 23.3 35 583 875
Shower 25 - 60 1000 1500
Total: 1583 2375




Commercial

Airport (per passenger, without food service)

Airport (per public toilet room)

Automobile Service Station (per toilet room)
Automobile Service Station (per vehicle served)

Bars and Cocktail Lounges (per patron)

Bars and Cocktail Lounges (per seat)

Bus Stations (without food service)

Commercial Employees (except factory, plant, or office)
Factories and Plants (exclusive of industrial waste)
Laundries, Self Service (per washer)

Offices (per employee)

Restaurants (kitchen wastes per patron)

Restaurants. on Interstate or Through Highways (per seat)
Restaurants, (per seat)

Restaurants (toilet and kitchen wastes per patron)
Restaurants (with paper service per patron)

Shopping Centers (per parking space)

Stores (per public toilet room)

Theaters, Drive-in (not including food. per car space)

Theaters, Movie, Auditorium Type (not including food,
per seat)

Work or Construction Camps (semipermanent, with flush
toilets)

Work or Construction Camps (semipermanent, without

flush totlets)
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SEPTIC TANK
\ W

- Septic Tank Sizing

Requirements per 74:53:01:25 - Minimum Capacities for Septic Tanks
Flow, Gallons/Day

< 750
750 - 1,500
> 1,500
Project Calculations

Wastewater Flow:
Capacity Calculation:
Calculated Capacity:

Minimum Septic Tank Capacity, Gallons
1000
1.5*(Wastewater Flow)

1,125+0.75*(Wastewater Flow)

2400|Gallons/Day
1,125+0.75*(Wastewater Flow)

74:53:01:25. Minimum capacities for septic tanks. The minimum capacities for septic tanks serving individual or small on-site systems shall be determined as follows

(1) All septic tanks receiving wastewater flows of 750 gallons per day or less shall have a minimum capacity of at least 1,000 gallons of liquid before there will be an
overflow into the septic tank outlet. When a housing unit or units served by a septic tank contains more than three bedrooms, each bedroom in excess of three shall require an

additional 250-gallon increase in the capacity of the septic tank beyond the 1,000 gallons. If a septic tank receives wastes from a garbage disposal, the overall capacity of the tank
shall be increased by an additional 20 percent;

(2) Septic tanks serving premises other than housing units or receiving wastewater flows of more than 750 gallons per day but equal to or less than 1,500 gallons per day shall
have a minimum liquid volume capacity to permit retention of incoming sewage at 150 percent of the average daily flow

(3) Septic tanks receiving wastewater flows greater than 1,500 gallons per day shall have a minimum liquid volume capacity (V) equal to at least 1,125 gallons plus 75
percent of the daily wastewater flow (Q), or V=1,125 + 0.75Q; and
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139.3 min/inch

139.3 min/inch

Attached to this report is the percolation testing report developed by Foerster Testing. The testing
report presents the results of the percolation tests performed in the identified area for the

wastewater treatment system.

4:53:01:30. Manner for conducting percolation test. A soil percolation test shall be made in at least 3 test holes within 5 feet of where the proposed absorption system or
shallow wastewater system is to be located. The holes shall be randomly located in soil representative of and similar in character to the rest of the area where the system will be
placed. An additional test hole shall be made to a depth of 4 feet beneath the bottom of the proposed absorption system, unless groundwater or bedrock is encountered first, to

determine the type and depth of absorption system.

The horizontal dimension or diameter of the percolation test hole shall be from 6 to 12 inches and the vertical sides shall extend to the maximum depth of the proposed

absorption system or to a depth of at least 30 inches, whichever is greater.

Test holes shall be located in unfrozen soil and shall be filled at least 50 percent full with water for at least 8 hours but not more than 16 hours before making the soil
percolation test. Immediately before making the test, each hole shall be refilled with water to at least 50 percent of its volume. When the water reaches the lower 25 percent of the
test hole, the test shall begin. The percolation rate of a test hole shall be expressed in the number of minutes it takes the water level to drop 1 inch. The percolation rate for the area
where the subsurface infiltration system is desired is the average percolation rate of all the test holes. The percolation tests shall be conducted for 2 hours unless the percolation rate

1s slower than 45 minutes per inch, in which case the percolation tests shall be run for at least 4 hours.
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- Mound or Evapotranspiration System Sizing

equirements per 74:53:01:37 - Requirements for a Mound or Evapotransiration System

Flow (Gallons/Day) Percolation Rate (Minute/Inch) Minimum Dispersal Area
< 1,500 3-60 (Gallons/Day)/(0.83 Square Feet)
< 1,500 60 - 120 (Gallons/Day)/(0.6 Square Feet)
Soil Percolation Rate + Seasonal
> 1,500 - .
Evapotransporation Rate

Project Calculations

Maximum Daily Flow:

2400 Gallons/Day

Percolation Rate:

139.3 Minutes/Inch

Evapotranspiration

Evapotranspiration Rate

0.12 inches/sq.ft.

Soil Infiltration Rate

0 inches/sq.ft.

Total Infiltration Rate

0.12 inches/sq.ft.

Minimum Dispersal Area Calculation:

(Gallons/Day)/(0.12 Square Feet)

Calculated Area:
Selected Area:

20000 Square Feet

20000 Square Feet

74:53:01:37. Requirements for a mound or evapotranspiration system. A mound or evapotranspiration system may be designed for gravity or pressure flows in

accordance with the following criteria:

(5) The required bottom area of the bed shall be calculated on the basis of a recommended or design application rate with respect to the soil percolation rate. For mound

systems receiving less than 1,500 gallons of wastewater per day. an application rate of 0.6 gallons per square foot per day shall be used when the percolation rate is from 60 to 120

minutes per inch and an application rate of 0.83 gallons per square foot per day shall be used when the percolation rate i1s 3 or more but less than 60 minutes per inch. For mound

systems recetving 1,500 or more gallons of wastewater per day, the application design rate shall equal the soil percolation rate plus the seasonal evapotranspiration rate as shown in

Table 6. For evapotranspiration systems, the application design rate is the seasonal evapotranspiration rate shown in Table 6 as follows:

TABLE 6

Evapotranspiration Rate

Scason of Use

Year Around
Summer
Winter

Soil Infiltration Rate

Percolation Time, Minutes per inch

5 or more but less than 10
10 or more but less than 15
15 or more but less than 20
20 or more but less than 30
30 or more but less than 45
45 or more but less than 60
60 or more but less than 90
90 or more but less than 120
120
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Native Soil
12" Sand
Layer 2: 9" Pea rock or washed gravel
Layer 3: (Diameter of Distribution Pipe + 2)" Pea rock or washed gravel
Layer 5: Untreated building paper
Layer 6: 6" - 12" Sandy loam soil
Layer 7: 6" Straw
Layer 8: 6" Grass Seeded Topsoll

3" Dia. Perf. Dist. Pipe (Typ.)

N

Sandy Loam Soil

Untreated Building Paper

Seed or Sod Erm/re Finished Area

Loose Marsh Hay or Straw

(=7

L w—wJ

Medium-Size Pit Run Sand

r ; [
Pea Rock or Washed Gravel Ranging
in size from 1/2-inch to 2 1/2-inch Diameter

Medium-Size Pit Run Sand

100-0"——

48"Minimum Distance from
Distribution Pipe Invert to Groundwater
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(2) Mound and evapotranspiration systems shall not be constructed on sites located in a floodplain. Mound systems shall not be constructed on sites located on bedrock or on
soils with percolation rates of 120 or more minutes per inch or 3 or fewer minutes per inch at a depth of 12 inches below the sand layer of the mound. Mound or evapotranspiration
systems may not be located on natural slopes exceeding 12 percent under any soil percolation rate conditions. When a mound or evapotranspiration system is located on a slope, no

buildings, driveways, other surface or subsurface obstructions, or future construction 1s permitted within 30 feet of the system on the down gradient side while the system 1s being

2

used. The systems shall be located in open areas with maximum available The area sur ding the systems shall be graded to provide for diversion of surface runoff

water;

(3) The mound or evapotranspiration system may be constructed only upon undisturbed naturally occurring soils. The bottom of the system bed shall be excavated to a depth
from 8 to 12 inches below the ground surface and shall be completely level. The system may be round or rectangular;

(4) The mound system shall be constructed so that the minimum distance between the seasonal high groundwater table and the invert elevation of the distribution system is 4
feet;

(6) The fill material for the interior portion of a mound or evapotranspiration system shall consist of sandy loam soil, medium-size pit run sand, and pea rock or washed
gravel ranging in size from 1/2-inch to 2 1/2-inch diameter. The first layer of fill material placed on the excavated bed bottom shall be a minimum of 12 inches of sand. The next
layer of fill material shall consist of at least 9 inches of the pea rock or washed gravel placed in the immediate area on which the distribution pipe system will be placed. After
placement of the distribution pipe system, additional pea rock or washed gravel shall be added until there are at least 2 inches of cover over and around the entire pipe system. The
rock or gravel layer shall be covered with untreated building paper. The finish fill shall consist of sandy loam so1l placed on the untreated building paper to a depth of 1 foot in the
center of the mound and to a depth of 6 inches at the sides tapered out onto the side of the sand filled layer;

(7) The exterior portion of mound shall consist of at least a 6-inch layer of loose marsh hay or straw over the sandy loam soil, covered with at least 6 inches of topsoil. Flax
straw may not be used. The outside slopes may not be steeper than 3 feet horizontally to 1 foot vertically (3:1). Where the terrain slopes more than 7 percent, the downward slopes
may not be steeper than 5 feet horizontally to 1 foot vertically (5:1). The entire system shall be seeded, sodded, or otherwise provided with a grass cover. No shrubs, trees, or other
woody vegetation may be planted on the top of the system:

(9) Livestock and heavy equipment shall not be allowed on the bed.
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e(q‘\cl?.‘:uble 4.~ Distribution Pipe Layout
S

%@?‘I\eWr 74:53:01:27 - Dosing or pressure systems required when absorption systems are
large.
_Dispersal Area, Square Feet Number of Dispersal Sections
< 1,800 1
> 1,800 2
Project Calculations
Total Dispersal Area: 20000[Square Feet
Number of Dispersal Sections 2
Dispersal Section Area: 10000(Square Feet |
| | | I I I
Dimensions, Feet (L = W): Length: 100.0 Width: 100.0
Dimensions, Feet (L = 3*W): Length: 145.0 Width: 69.0
Dimensions, Feet (L = 4*W): Length: 173.2 Width: 57.7
Selected Dimensions, Ft:
Adjusted Dispersal Section Area: 10000|Square Feet
Number of Distribution Pipes/Section: 10
Length of Distribution Pipe/Section: 900

Total Length of Distribution Pipe: 1800
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arged once every three to four hours. The dosing chamber shall be at least 30 inches in diameter and have a net capacity to dose 60 to 75 percent of the total volume of the
absorption lines at one time. The siphon or pump for the dosing chamber shall be capable of maintaining a pressure of at least one pound per square inch at the outer ends of the
absorption lines. The dosing chamber shall be vented but watertight and designed for ease of maintenance. Absorption fields exceeding 1,000 feet in total length or 1,800 square feet

in area shall be divided into at least two equal sections with each section dosed alternately.

74:53:01:36. Requirements for an absorption bed. Seepage beds may not be constructed where the soil percolation rate is 30 or more minutes per inch. An absorption bed

may be designed and constructed for gravity or pressure flows in accordance with the following criteria

(2) A pressurized absorption bed system may exceed the length and width requirements in subdivision 74:53:01:36(1) but must not be more than 3 feet in depth. The bed
bottom shall be level. Each distribution line shall be installed within the perimeter limits of the bed and spaced not greater than 10 feet on center across the bed. The bed shall be
center-fed by a manifold pipe. The outermost distribution lines may not be closer than 5 feet to the bed wall perimeter. The distribution system shall be closed -loop or have all ends
capped;

DOSING CHAMBER

Table 5 - Dosing Chamber Sizing

Requirements per 74:53:01:27 - Dosing or pressure systems required when absorption systems are

large.

Dosing Chamber Size: 30" Diameter, Minimum

Dosing Chamber Working Volume: 60% - 70% of the total absorption line volume
Dosage Fequency: 3 - 4 Hours

Project Calculations

Distribution Pipe Length: 900|Feet
Distribution Pipe Diameter: 3|Inches
Distribution Pipe Cross Sectional Area: 0.05|Square Feet
Distribution Pipe Total Volume: 44.2|Cubic Feet
Distribution Pipe Volume/Section: 22.1|Cubic Feet
Distribution Pipe Volume/Section: 165.2|Gallons
Distribution Pipe Volume/Section (60%): 99.1|Gallons
Distribution Pipe Volume/Section (75%): 123.9|Gallons

Dosing Chamber Dimensions:
Diameter: 48 Inches
Area: 12.6|Square Feet

Depth (60%): 1 1|Feet

///// 3|Feet

Depth (75%): \\\\\\\\HIIHII
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v
N\Qeable 5.5Dosing Chamber Sizing (Continued)
&° Dggm‘iéaFequenjl

“"Dosage Vefime: 16.3|Cubic Feet

ﬁD)a»gﬁ Volume: 122.2|Gallons
aximum Daily Flow/bed: 1200|Gallons/Day

Number of Doses/Day: 10|Doses
Number of Doses/Day/bed: 5|Doses
Dosage Interval: 4.9 Hours

74:53:01:27. Dosing or pressure systems required when absorption systems are large. A dosing chamber shall be installed with a siphon or a pump vhen theAB&BOVE D
of absorption lines exceeds 750 feet, the area of the absorption system exceeds 1,200 square feet, the topography and location is such that any absorption line will exceed IBfa¢thnDakota
length, or it is necessary to elevate the wastewater effluent from the septic tank for discharge into a mound or absorption field. The dosing chamber shall be equ{ -Rgmtﬂ‘ent of Agriculture
automatic siphon or pump with level control switches and an alarm system. All electrical components in the dosing chamber shall be waterproof and corrosion-1j sxsta§f. N@m Resources
and electrical panel shall be located outside of the dosing chamber and shall be weatherproof. The total storage volume of the dosing chamber shall be such that ghe \\'asle\\'ate';lg - 12459

discharged once every three to four hours. The dosing chamber shall be at least 30 inches in diameter and have a net capacity to dose 60 to 75 percent of the totfl volume of ‘%/02/2026

absorption lines at one time. The siphon or pump for the dosing chamber shall be capable of maintaining a pressure of at least one pound per square inch at the qiter ends of the

absorption lines. The dosing chamber shall be vented but watertight and designed for ease of maintenance. Absorption fields exceeding 1,000 feet in total length) Brr{féo&skigﬁ d& EE:
in area shall be divided into at least two equal sections with each section dosed alternately. ’ o

docur
Date: 2026.09.02 09:51:11-0500"

Dosing Pump

Table 6 - Dosing Pump Sizing

Formula: (Q/dose) /(Pump Run Time/dose)
Flow per dose 123.9|Gallons
Pump Time per dose 3|Minutes
Pump Discharge Rate: 41.31|Gallons/Minute/Hole
Distribution Pipe:
Pipe Size 3|Inches
Hole Spacing: 4|Feet
Pipe Length/Section: 900|Feet
Total Holes: 225.0|Holes
Pump Pump
Parameter Discharge Parameter Discharge|
\\\\\\\mmm////,
QFESS/ 0/// ’///,
Pipe Dia., in. 2.5 Flow, GPM 41.3 .-----.
Pipe Lngth, ft. | 600 Flow, CFS 0.09 \“" Z
Pipe Area, sq.ft| 0.034 Vel., FPS 2.70 7 '-.‘ %
Chw 130 OUSIAUX ~ §mE
K 6.1 Hgtatic 11.5 & %5
Huinor 0.7 g S e
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:01:19. Distance between on-site wastewater system components and pertinent ground features. All on-site wastewater system components shall be located and
Maintained in accordance with minimum distance requirements from pertinent ground and terrain features on or near the site of the system. The minimum required horizontal

distances, in feet, between system components and pertinent ground features are shown in Table 1 as follows:

TABLE 1
Ground and Terrain Features
Wastewater System Components @ ® (© ®) ® ® ©
Septic tank, aerobic system, 50 75 50 50 25 10 10
or holding tank
Absorption field, mound, 100 150 100 100 25 20 10
A P P R OV E D evapotranspiration, seepage
South Dako‘_a pit, or graywater system
Department of Agriculture
& Natural Resources
No. 12459
Sewer lines of tightly-jointed 50 75 50 50 0 0 o0
09/02/2026
il e e Konds tile or equivalent material
CN-Neal Konda |
Neal.Konda s e o
Bater2026.00.020951.01 0500
Sewer lines—materials, construction. 30 30 25 3 0 o0 o0

and testing comply with

AWWA standards for water mains

Unconventional systems 50 75 50 50 25 0 10

(A) = Wells over 100 feet deep

(B) = Wells less than 100 feet deep, springs, or water suction lines

(C) = Cisterns or reservoirs

(D) = High-water line of lakes, streams, or impoundments (meandered or ordinary, whichever is higher)
(E) = Pressurized water lines

(F) = Dwelling or occupied building

(G) = Property line - all sides
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GENERAL NOTES:
_4

SITE PLAN IS FOR REFERENCE ONLY. CONTRACTOR SHALL VERITY WITH OWNER AND SITE ENGINEER ON THE
SITE LAYOUT.

CONTRACTOR SHALL VERIFY STUB OUT ELEVATION AND LOCATION AND REPORT ANY DISCREPANCIES TO
THE OWNER AND ENGINEER PRIOR TO STARTING CONSTRUCTION.

SEPTIC TANS TO BE PROVIDED IN ACCORDANCE WITH SOUTH DAKOTA ADMINISTRATIVE RULE 74:53:01:23
AND INSTALLED IN ACCORDANCE WITH SOUTH DAKOTA ADMINISTRATIVE RULE 74:53:01:24.

SEE DESIGN CALCULATIONS FOR LIFT STATION PUMP FLOW AND HEAD CONDITIONS. LIFT STATION IS A
DUPLEX LIFT STATION WITH EACH PUMP DEDICATED A MOUND. PREPACKAGED "CAN" LIFT STATIONS ARE
ALLOWED INSTALLATION OF LIFT STATION TO BE IN STRICT ACCORDANCE WITH MANUFACTURERS
RECOMMENDATIONS. INSTALLATION SHALL INCLUDE CONSIDERATION OF RESISTING HYDROSTATIC UPLIFT
PRESSURES IF REQUIRED. ALL WET WELL, ~ PUMP AND RELATED COMPONENT MATERIALS SHALL BE SUITABLE
FOR USE WITH TYPICAL BATHROOM AND SHOWER WASTEWATER AT THIS SITE. CONTRACTOR TO
COORDINATE WITH OWNER FOR FINAL LIFT STATION LOCATION AND TOP ELEVATION. THE WET WELL
SHALL BE DEEP ENOUGH TO PROVIDE ADEQUATE SUBMERGENCE OF THE PUMPS AT LOW WATER LEVEL AND
BE AT OR BELOW THE INLET PIPE INVERT AT "PUMP ON" STATUS. PUMP CONTROLS SHALL ALLOW FOR
AUTOMATIC ALTERNATE DOSING OF MOUND SYSTEMS. SUITABLE CHECK VALVES AND SHUTOFF VALVES
SHALL BE PLACED ON EACH PUMP DISCHARGE LINE. PROVIDE ADEQUATE VENTILATION FOR THE WET WELL.
OUTSIDE VENT TO TERMINATE IN AN INVERTED "y" CONSTRUCTION WITH OPENING AT LEAST 24 INCHES
ABOVE THE FINISHED GROUND ELEVATION. ELECTRICAL SYSTEM COMPONENTS (MOTOR STARTERS,
CABLES, CONDUITS, SWITCHBOXES, CONTROL CIRCUITS, ETC. WHICH IS EXPOSED TO WEATHER SHALL MEET
THE REQUIREMENTS OF WEATHERPROOF EQUIPMENT (NEMA 3R). AT A MINIMUM, AN AUDIO-VISUAL ALARM
DEVICE SHALL BE INSTALLED AT THE STATION FOR EXTERNAL OBSERVATION. THE ALARMS SHALL BE
ACTIVATED IN CASES OF POWER FAILURE, PUMP FAILURE, OR ANY CAUSE OF PUMP STATION
MALFUNCTION. COORDINATE ELECTRICAL POWER SUPPLY NEEDS FOR THE LIFT STATION CONTROL
PANEL WITH THE OWNER. PROVIDE A COMPLETE SET OF OPERATION AND MAINTENANCE INSTRUCTIONS TO
THE OWNER.

SYSTEM INSTALLER SHALL COMPLY WITH ALL REQUIREMENTS IDENTIFIED IN SOUTH DAKOTA ADMINISTRATIVE
RULE 74:5! 37(4). THE EVAPOTRANSPIRATION SYSTEM SHALL BE CONSTRUCTED SO THAT THE MINIMUM DISTANCE
BETWEEN THE SEASONAL HIGH GROUNDWATER TABLE AND THE INVERT ELEVATION OF THE DISTRIBUTION
SYSTEM IS 4 FEET. ADDITIONAL SAND DEPTH IN THE MOUND SHALL BE PROVIDED TO ESTABLISH THE REQUIRED
4 FOOT SEPARATION, IF THE 4 FOOT SEPARATION IS NOT MET PER THE DETAIL ON SHEET $-1.01.
CONTRACTOR SHALL COMPLY WITH ALL REQUIREMENTS INCLUDED IN CHAPTER 74:53:01 INDIVIDUAL AND
SMALL ON-SITE WASTEWATER SYSTEMS OF THE SOUTH DAKOTA ADMINISTRATIVE RULES.

CONTRACTOR SHALL ADVANCE A PROFILE HOLE IN THE AREA OF THE EVAPOTRANSPIRATION SYSTEM TO CHECK FOR
LIMITING LAYERS AND COMPLY WITH ITEM 5 IF NECESSARY.
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1511 Doral Drive Brookings, SD 57006

oSt 5, 2026

Attn: Tad Woelber

Re: Percolation Test Results
Buckeye
Carthage, SD

Dear: Tad Woelber

Please find below the percolation test data for tests performed August 5, 2026. The percolation test was
performed to South Dakota Rule 74:53:01:30 standards. Test holes were filled to a minimum 50 percent
of their total volume for 12hrs before the percolation tests were performed. The test holes then were
filled back to 50 percent volume with water. Then the percolation test was started when the lower 25
percent was reached. The percolation tests were performed for 2 hours unless the rate is slower than 45
minutes per inch, in which case the test was ran for 4 hours. Test holes were drilled to a minimum depth
of 30” with a diameter of 6. Borings soils consisted mainly of a dark gray/brown clay loam. The
percolation rate Average was 139.3mpi (Minutes Per Inch).

Location: Carthage, SD

Depth: 32"

Diameter: 6"
Boring #1 #2 #3 #4
Total Time (hrs) 4 4 4 2
Cumulative Infiltration (in) 1.0 3.0 1.125 5.0
Percolation Rate (mpi) 240 80 213.3 24
Average Perc. Rate (mpi) 139.3

We appreciate the opportunity to be of service to you on this project. If you have any questions
concerning this report, or if we may be of further service to you in any way, please do not hesitate to
contact us.

Sincerely,
Foerster Testing
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