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SEC, Inc.
STTF. ENGINEERING CONSULTANTS

Engineering • Surveying • Land Planning
850 Middle Tennessee Blvd, Murfreesboro, TN 37129

www.sec-civil.com • 615-890-7901 • fax 615-895-2567

February 23, 2015

Brad Harris

Municipal Facility Section •Ag
Division of Water Pollution Control A/[:
TDEC - William R. Snodgrass Tennessee Tower ?C.y*.
312 Rosa L. Parks Avenue, 11th Floor &>
Nashville, Tennessee 37243 ^Wv- V5" ?i

Sincerely,

Jamie Reed, P.E., R.LS.

President

SEC, Inc.

enclosed: 8-sets Construction Plan / Specs
Williamson County approval letters

i

RE: Clovercroft Acres Subdivision (Step System) £
TDEC SOP No 13026 ^%/JI ^?Q?
Williamson County, Tennessee

Dear Brad:

This proposed subdivision has been approved at Williamson County February 12,
2015 and will contain approximately 95 buildable lots that will be served by an
proposed centralized treatment facility capable of handling 120 lots. The
treatment facility includes a (131.25' x 55') recirculating sand filter with and drip
dispersal zones. This project has 6,025 L.F. of forcemain. A $1,125 submittal
check is attached for ($500 decentralized wastewater system and $625 for $25 per
250 LF of forcemain).

Ifyou should have any questions or if I may be of further assistance, I can be
contacted at 615-890-7901. My email address is jreed@sec-civil.com. Our fax
number is 615-895-2567.



Rogers C. Anderson ^£*li^ Planning Department
Williamson County Mayor Michael Matteson, Director

WILLIAMSON COUNTY GOVERNMfiMf^ori.

December 16, 2014

FFFfo
SEC, Inc nn ** ffr
Attn: Jamie Reed V°F h
850 Middle Tennessee Blvd jw^<ftcSQi to
Murfreesboro, TN 37129 ^C&V£q u/*QEg
RE: Planning Commission Meeting of December 11, 2014

Subdivision/Project: Clovercroft Acres Nontraditional Treatment and Disposal
System

Agenda Item No.: 9

At referenced meeting the following action took place:

Concept Plan -
— r

_X_ Non-Residential Site Plan - Approved

Preliminary Plat

_ Final Plat

Other

Staff recommended approval.

Prior to Finai Plat submittal for the first Section of the proposed subdivision, a Zoning Certificate
must be obtained for the completed treatment and disposal system. Prior to issuance of the
Zoning Certificate, the applicant shall provide the following:

1. A letter from TDEC indicating that the Nontraditional Wastewater Treatment and
Disposal System was installed and is functioning;

2. As-built drawings showing the location of all system components and a sealed
certification letter from the design engineer indicating that the Nontraditional
Wastewater Treatment and Disposal System was constructed in accordance with
the approved construction plans and specifications;



3. A letter from the owner/utility provider indicating that it has accepted the
Nontraditional Wastewater Treatment and Disposal System and is currently
operating same;

4. The posting of a Performance Bond in the amount of $146,600 for the Nontraditional
Wastewater Treatment and Disposal System as specified by the County's
wastewater consultant; and

5. The posting of a Performance Bond in the amount of $28,750 for landscaping
improvements.

FUTURE REQUIREMENTS - Approval contains following requirements/stipulations:
_Zoning Certificate Septic Permit _Driveway Permit Sign Permit

Affidavit of Compliance _X_lmprovement Surety Building Permit _Funds in-lieu
Land Disturbance Permit Stormwater Maintenance Performance Agreements

GENERAL INSTRUCTIONS:

Land Disturbance Permit - contact Engineering Department at 790-5809. Sketch Plan & Site
Plan approval expires in 6 months; Preliminary Plat approval expires in 2 years. Final Plat
approval requires surety be provided from an approved financial institution within 50 miles of
Franklin. Separate letters of credit are to be issued for each performance bond required.
Section 3.2 (4) (I) of the Subdivision Regulations requires that bonds and surety be posted
within sixty (60) days of the approval of the final plat. The plat shall be registered within thirty
(30) days after the bond has been posted if required, or if no bond is required, thirty (30) days
after approval. Bonds and surety for water and sewer are to be made payable to the utility
district, with copies forwarded to Williamson County Planning/Engineering. Contact the
appropriate utility district for water and sewer bond forms and information. Bond form(s)
and/or Affidavit of Compliance, if enclosed, are to be notarized and returned. Cashiers
Check required for funds in lieu. For signage permit information, contact the Codes
Compliance Department.

NOTE:

No building permits may be issued until the Engineering Department has confirmed completion
of construction of the road subgrade and installation of the stormwater drainage system.

1320 West Main Street, Suite 400 Franklin,TN 37064-615.790.5725-www.williamsoncounty-tn.gov/planning
Follow us on Twirter @williamsonTN-Like us on Facebook @Williamson County Government Fax 615.59L8531



Rogers C. Anderson
Williamson County Mayor

February 13, 2015

SEC, Inc
Attn: Jamie Reed

850 Middle Tennessee Blvd.

Murfreesboro, TN 37129

RE: Planning Commission Meeting of February 12, 2015

Subdivision/Project: Clovercroft Preserve

Agenda Item No.: 18

At referenced meeting the following action took place:

_X_ Concept Plan - Approved

_ Site Plan

Preliminary Plat

_ Final Plat

_ Other

Staff recommended approval of this Concept Plan along with the request for a 40-foot right-of-way width..
It should be noted that once detailed construction and engineering plans are prepared in conjunction with
the submittal of a Preliminary Plat, changes to the layout, including the potential for a reduction of lots,
may be necessary.

A number of items must be addressed with future submittals.

The Preliminary Plat must address the following:

1. Submission of roads, drainage and erosion control plans for review and approval by the County
Engineer. Such would include turn lane improvements on Clovercroft Road. Turn lane
improvements must be approved by the County Highway Commission prior to Preliminary Plat
submittal;

2. Submission of water plans for review and approval by Nolensville-College Grove UtilityDistrict;

3. Sewer lines must be shown outside of road right-of-ways;

4. Submission of construction plans for all required wastewater treatment and disposal facilities to
TDEC, the County's consultant, and staff; and

Planning Department
Michael Matteson, Director

Oiv
5^>

5. Identification of lots requiring engineered site plans per Article 13 of the Zoning Ordinance.



The Final Plat must address the following:

1. Prior to submittal of a Final Plat, the turn lane improvements on Clovercroft Road must be
completed in accordance with the approved plans;

2. Prior to Final Plat submittal, a Zoning Certificate must be obtained for the completed wastewater
treatment and disposal system. Prior to issuance of the Zoning Certificate, the applicant shall
provide the following:

a) A letter from TDEC indicating that the Nontraditional Wastewater Treatment and Disposal
System was installed and is functioning;

b) As-built drawings showing the location of all system components and a sealed certification
letter from the design engineer indicating that the Nontraditional Wastewater Treatment and
Disposal System was constructed in accordance with the approved construction plans and
specifications;

c) A letter from the owner/utility provider indicating that it has accepted the Nontraditional
Wastewater Treatment and Disposal System and is currently operating same;

d) The posting of a Performance Bond in the amount of $146,600 for the Non-Traditional
Wastewater Treatment and Disposal System as specified by the County's wastewater
consultant; and

e) The posting of a Performance Bond in the amount of $28,750 for landscaping improvements
related to the treatment plant;

3. Prior to consideration of Final Plat approval, the applicant shall submit HOA documents for review
and approval by the County Attorney's office. The approved HOA documents must be recorded
prior to the recording of the Final Plat;

4. Establishment of a performance bond for roads, drainage and erosion control;

5. Establishment of a performance bond for water improvements in favor of Nolensville/College
Grove Utility District;

6. Establishment of a performance bond for the wastewater collection system;

7. Submission of landscaping plans and establishment of a performance bond for landscaping;

8. Dedication of right-of-way 36 feet off the centerline of Clovercroft Road;

9. Execution of a Stormwater Maintenance Agreement and submission of an Operation and
Maintenance Plan for stormwater improvements; and

10. Submission of the approved Final Plat in .dwg format on recordable media based on the
Tennessee State Plane Coordinate System prior to signature and recording of the plat.

FUTURE REQUIREMENTS - Approval contains following requirements/stipulations:

Zoning Certificate Septic Permit Driveway Permit Sign Permit

Affidavit of Compliance _X_lmprovement Surety Building Permit Funds in-lieu

Land Disturbance Permit _X_Stormwater Maintenance _X_ Performance Agreements



GENERAL INSTRUCTIONS:

Land Disturbance Permit - contact Engineering Department at 790-5809. Sketch Plan & Site Plan
approval expires in 6 months; Preliminary Plat approval expires in 2 years. Final Plat approval
requires surety be provided from an approved financial institution within 50 miles of Franklin. Separate
letters of credit are to be issued for each performance bond required. Section 3.2 (4) (I) of the Subdivision
Regulations requires that bonds and surety be posted within sixty (60) days of the approval of the final
plat. The plat shall be registered within thirty (30) days after the bond has been posted if required, or if no
bond is required, thirty (30) days after approval. Bonds and surety for water and sewer are to be made
payable to the utility district, with copies forwarded to Williamson County Planning/Engineering. Contact
the appropriate utility district for water and sewer bond forms and information. Bond form(s) and/or
Affidavit of Compliance, if enclosed, are to be notarized and returned. Cashiers Check required for
funds in lieu. For signage permit information, contact the Codes Compliance Department.

NOTE:

No building permits may be issued until the Engineering Department has confirmed completion of
construction of the road subgrade and installation of the stormwater drainage system.

1320 West Main Street, Suite 400Franklin,TN 37064-615.790.5725 www.williamsoncounty-tn.gov/planning
Follow us on Twitter @williamsonTN-Like us on Facebook @Williamson County Government-Fax 615.591.8531
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1 General Information

Clovercroft Acres Subdivision (Step System)
TDEC SOP No 12040

Williamson County, Tennessee

The proposed Clovercroft Acres Subdivision is located along the southside of
Clvercroft Road just east of Tullus Road. Currently the proposed subdivision will
contain approximately 96 buildable lots that will be served by a proposed
decentralized treatment facility designed for a future capacity of 120 lots; however,
the wastewater treatment will consist of recirculating sand filter, recirculating and final
tanks, and ultraviolet disinfection. The treatment facility also includes 20 drip
dispersal zones @ 4,500 LF per zone. In addition, this site will contain 100% reserve
area approximately 4.18 acres

The waste solids are to stay in septic tanks at each home to be pumped out later
usually around 10 years of service. The wastewater is then collected from
Clovercroft Acres Subdivision via small diameter forcemains. The effluent will first

enter the recirculating sand filter for the initial wastewater treatment then to the final
dose tank. The effluent is then pumped from the final dose tanks through ultra violet
disinfection. Once disinfection has taken place, the effluent is pumped to suitable
land for underground drip dispersal for land application for the final treatment of the
wastewater.





2 Calculations and Nitrogen Loading



Equation 17-2 is used to calculate, on amonthly basis, the allowable hydraulic loading rate based
onnitrogen limits:

Lwn = CpfPr-PETUN(4.413)
(l-O(Cn)-Cp (Equation 17-2)

Where: Lwn = allowable monthly hydraulic loading rate
based on nitrogen limits, inches/month

Cp = nitrogen concentration in the percolating
wastewater, mg/L. This will usually be
1Omg/L Nitrate-Nitrogen

Pr = Five-year return monthly precipitation,
inches/month

PET = potential evapotranspiration,
inches/month

U = nitrogen uptake by cover, Ibs/acre/year

N = nitrogen uptake bycover, lbs/acre/month

Cn = Nitrate-Nitrogen concentration in
applied wastewater, mg/L (after losses in
preapplication treatment)

f = fraction of applied nitrogen removed by
denitrification and volatilization.

The values ofLwh and Lwn are compared for each month. The lesser ofthe two values will be
used to determine the amount of acreageneeded.

Notes:

A"Cnn value of less than 23mg/L will become a permit condition.

The allowable (default value) vegetative uptake "U" ofnitrogen on the drip area will
be an uptake rate of100 pounds per acre per year unless trees or other vegetation are
acceptable to, and permitted byWPC.

The "f' values for denitrification have been estimated based upon data supplied by
the University ofTennessee and Oak Ridge National Laboratory. Denitrification
rates (f) ranging from 25% in January and February to 35% in July and August are
very conservative, but are defendable based upon the literature. Denitrification rates
are assumed to vary linearly with the temperature and the actual rates are likely to be
higher than the default values shown inTable 17-2.

Conversion Factor - 4.413 mg-acre-inch/liter-lb. The equation and factor are from
the TDHE Design Criteria for Sewage Works (April 1989). The factor comes from
assuming that one pound ofcontaminant ofconcern isdiluted within a volume of
water equal to one acre-inch. For the derivation ofthis factor see Appendix 17-C.

REVISED -16- January 27,2010
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Table 17-3 shows the default values for Lwn calculations. Other values may be used provided
adequate rationale and documentation is presented to, and approved by the Department of
Environment and Conservation.

TABLE 17-3

MONTH Pr(.)

Inches / Month

pEj(2)

Inches / Month

N

Uptake*3'
Percent/Month

f

Denitrificat^on(4,
Percent / Month

JAN 7.62 0.10 1% 25%

FEB 6.72 0.27 2% 25%

MAR 8.85 0.97 4% 27%

APR 6.59 2.30 8% 29%

MAY 6.13 3.59 12% 31%

JUN 5.52 4.90 15% 33%

JUL 6.85 5.44 17% 35%

AUG 4.73 5.00 15% 35%

SEP 5.54 3.79 12% 34%

OCT 4.47 1.98 8% 32%

NOV 6.11 0.82 4% 29%

DEC 7.55 0.27 2% 26%

(1)Based upon Table A-3 of Chapter 16- 5-year return monthly precipitation

(2)Based upon Table A-2 of Chapter 16 - Potential Evapotranspiration

(3)Based upon Table A-5 of Chapter 16 - Monthly Nitrogen Uptake byVegetation

(4) Applied Nitrogen Fraction Removed byDenitrification / Volatilization

Note: Appendix17-B shows Equation 17-2, using the default values.

REVISED -17- January 27,2010



ProposedClovercroft Subdivision
Williamson Count)

NITROGEN LOADING
USING MASS BALANCE EQUATION

Lwn — Allowable Loading rate based on Nitrogen Limits

cP = 10 maximum nitrogen concentration (mg/l)

Pr = table(Chap. 16) 5-year return monthly precipitation, in./mon.

PET = table(Chap. 16) potential evapotranspiration, in./mon. (From Chap. 16)

U = 100 nitrogen uptake by vegetation (lbs N/acre/year)

c„ = 23 nitrogen concentration in applied wastewater

f = Varies fraction ofapplied nitrogen rem. by denitrif. and volatiliz.

constant = 4.424 combined conversion factor

Nutrient Loading Rate = Lwn ==(Cp((PR)-PET))+U(4.424)/(((l-f)*Cn)-Cp)
% Lwn Lwn Lwn

Pr PET U(%/mo) U/ino Dcnitr. in/mo in/wk gal/sf/day

January 7.62 0.10 1 1.0 25 11.09 2.59 0.23

Feb 6.72 0.27 2 2.0 25 10.12 2.36 0.21

Mar 8.85 0.97 4 4.0 27 14.39 3.36 0.29

Apr 6.59 2.30 8 8.0 29 12.27 2.86 0.25

May 6.13 3.59 12 12.0 31 13.24 3.09 0.27

Jun 5.52 4.90 15 15.0 33 13.39 3.12 0.27

July 6.85 5.44 17 17.0 35 17.72 4.13 0.36

August 4.73 5.00 15 15.0 35 12.86 3.00 0.26

Sept 5.54 3.79 12 12.0 34 13.81 3.22 0.28

Oct 4.47 1.98 8 8.0 32 10.56 2.46 0.21

Nov. 6.11 0.82 4 4.0 29 11.06 2.58 0.23

Dec. 7.55 0.27 2 2.0 26 11.46 2.67

10
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3 Pump Selections
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A. 1,500 Gal Recirculating Tank
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FIBERGLASS GASKETED UO WTTH
STAINLESS STEEL BOLTS (TIP.)

30" FYC RISER WTfH CROMMETfS)
(BONDED TO TANK ADAPTER WTTH

RECOMMENDED ADHESIVE)

TANK ADAPTER-TYP. (CAST)

SUBMERSIBLE PUUP

HOP, MODEL A-43
(TYP. O 2)

INLET FROM RSF («"•)
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ft BALL VALVE
SCH «0 PVC CONDUIT
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SEWAGE EJECTOR PUVP
TO DEWATER1NG BED
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Overview

CLOVERCROFT ACRES TREATMENT FACILITY
CLOVERCROFT ROAD

WILLIAMSON COUNTY, TENNESSEE

Clovercroft Acres Treatment Facility is proposed to be a Recirculating Sand Filter (RSF) treatment
system with drip irrigation disposal (drip system). The RSF is designed for 0.036 MGD. The purpose
of this project is to construct a new RSF capable of providing wastewater treatment and disposal
capacity for a proposed subdivision consisting of approximately 120 single-family residences. The
design flow for this project was figured thus:

Design Flow: = 36,000 GPD

Proposed lots (EDU) = 120 EDU's

Design flow (GPD) per EDU = 300 GPD

120 EDU's * 300 GPD/EDU = 36,000 GPD

This RSF will be designed @ 5.0 GPD/SF.

36,000 GPD / 5.0 GPD/SF = 7,200 SF media area (min.)

The nearest standard sizing for this media area requirement is:

131.25 LF X 55 LF = 7,218.75 SF media area

After leaving the proposed EDU's, the effluent wastewater will be forced to the inlet riser of the RSF.
There will be storage chambers in the bottom of the RSF to serve as the recirculation chamber. The
external recirculation chamber (1500 gallon wet well) will have submersible pumps that will force the
effluent to the top of the RSF after it has traveled through the bottom of the RSF. The effluent will be
distributed over the entire surface area of the RSF using the two pumps and a PVC distribution piping
system.

During normal operation, the final discharge pumps will dispose of 20% of each recirculation cycle. The
water will be pumped to the drip irrigation fields. The drip irrigation fields will have automatic flushing
capabilities, controlled by the HAWKOS panel. During periods of low, or no flows (when the water level ir]
the recirculation side of the RSF falls below 8" in depth), the HAWKOS panel will turn "off'the final dose
pumps and go into standby mode, until the water level in the recirculation side of the RSF returns (rises) t
8" in depth. All component locations, sizing, models, and configurations may be modified at the discretior
of the engineer during construction of the system. Modifications will be noted on final As-built drawings,
and will be provided to the Utility.



RSF Pump Sizing

The RSF will be designed in 15-2400 GPD zones. Each zone will have 7 laterals spaced at 15" on cen*'
with 1/8" diameter orifices spaced at 15" on center. Therefore:

Lateral length

Lateral diameter

Lateral spacing

Orifice spacing

Orifice diameter

Minimum flow rate per Orifice

Number of Orifice per zone

Number of Laterals per zone

Total actual flow rate (accounting for losses in lateral)

Losses:

Minimum residual head at last orifice

Transport pipe diameter

Transport pipe length (pump to zone inlet)

Losses in Transport pipe

Total Head loss in Transport pipe

Lateral Distribution header diameter

Total head loss in Distribution header

Head loss elevation (pump to zone)

Head loss in laterals

Total Head losses

The recirculation pumps will be sized to produce:

224.5 GPM @ 21.5 feet of head

Use: HCP Model A-43, 4" Discharge, 3HP, 2 pumps total

52.5 feet

1.25 inches

15 inches

15 inches

1/8 inch

0.75 gpm

294 orifices

7 laterals

224.5 GPM

15 feet

4 inches

60 feet

2.5 feet/100 feet

1.5 feet

3 inches

0.1 feet

2.5 feet

2.4 feet

21.5 feet

16



RECIRCULATING SAND RLTER - PLAN
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B. 1,500 Gal. Final Dose Tank
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O

72" 63" CJ

58"

48"

PLAN VIEW

N.T.S.

Slops Ground
Awoy from Riser

Conduit to —
Control Panel

Conduit Seal-

148"

152"

1600 GALLON FINAL DOSE TANK

N.T.S. THE HNAL DOSE TANK WILL REQUIRE TWO 20" DIAMETER
(MINIMUM) OPENINGS ON THE OUTLET END TO INSTALLTHE
TWO PUMP AND VAULT ASSEMBLIES.

FIBERGLASS GASKETED UD WITH
STAINLESS STEEL BOLTS

PVC RISER WITH GROMMET(S)
(BONDED TO TANK ADAPTER WITH
RECOMMENDED ADHESIVE)

DISCHARGE ASSEMBLY

EFFLUENT DISCHARGE

-TANK ADAPTER (CAST OR BOLTED)

-REDUNDANT OFF

-CHECK VALVE

-HIGH HEAD EFFLUENT PUMP (SUSPENDED)



Bioline Drip Emitter Piping Calculations

Bioline piping requires 1.6 GPM per distal end to properly flush the emitters.
This system will be built in 20 cells of 4,500 LF of dripper line (maximum). The maximum lines in one cell
shall be 16 lines. Only one cell is dosed at a time.
Therefore:

16 distal ends * 1.6 GPM/distal end = 25.6 GPM minimum to achieve flushing. Use: 26GPM

Using a 24" spacing with the Bioline 0.61 (0.57" I.D.), the head loss in laterals up to 400 LF in length is
approximately 7 psi. This number is to be called AP. (From Netafim's info.)
Therefore: AP = 7 psi

Using AP = 7 psi, the minimum inlet pressure required for proper flushing is 30 PSI.

30 PSI *2.31 (conversion) = 69 feet of head (approx.) at lateral entrance (flushing pressure).

Size pumps for normal operation:

Regular Min dosing flow: (per cell) 4,500 LF / 2' centers = 2,250 emitters
2,250 emitters * 0.61 gph = 1372.5 gph
1372.5 gph / 60 min / hour = 22.9 gpm (Use: 23 gpm)
Required Dosing Pressure (from Netafim Chart) = 30 psi =69 ft.
Assume longest run for friction loss (supply line):
Use approx. 450 ft. 2-inch class 200 pipe @ 23 gpm
hL = 450/100 ft. =4.5'
Total friction loss = 4.5 * 0.8 = 3.6 ft.

Minimum Pump Requirements for normal dosing:
23 GPM @ 69 ft. (30 psi) normal operating pressure + friction losses in transport pipe (3.6 ft.) + elevation head
(11 ft.) + losses thru disc filter (1.6 ft.) = 23 GPM @ 85.2 ft.
The pump must produce at least -
Normal dosing: 23 GPM @ 85.2 ft. (see pump curve)

Size Pumps for Flushing Requirements:

Calculations with BOTH pumps on:
Assume longest run for friction loss (supply line):
Flow dose + Flow flush = 23 gpm + 26 gpm = 49 GPM Use 49 gpm
Use approx. 450 ft. 2-inch class 200 pipe @ 49 gpm (23 + 26 = 49 gpm)
hL = 450/100 ft.
Total friction loss (from pump calcs) = 4.2 ft.
Elevation Head - 11 ft.

Disc Filter losses - 1.9 ft

Estimated (high) Total Head required for flushing: 85.4 ft. + 4.2 ft. + 11 ft. + 1.9 ft. = 102.4 ft.
Using both pumps = 25 GPM each (2x25 gpm=50 gpm)
Size pumps for min: 25 GPM each (total combined flow of 50 gpm) @ 102.4 ft. head

Therefore, to adequately dose and flush the Bioline tubing, each pump must produce at least:
25 GPM @ 85.4 feet of head + friction losses in the transport pipe (4.2 ft.) + elevation head (11 ft.) +
losses through Disc Filter (1.9 ft.) = 25 GPM @ 102.4 TDH (use two pumps at the same time to get
50 GPM) (see pump curve)

Use: (2)-STA-RITE S20P4JP15221,1.5 HP pumps. Both pumps shall run at the same time for flushing

21



Final Dose

Final dose tanks shall house two duplex pump vaults with (1) - STA-RITE S20P4JP15221,1.5 HP
pump per vault. A PLC Telemetry panel, with a pressure sensor to monitor the liquid level inside
the tank, shall control the pumps.

The following are descriptions of items on the spreadsheet that require clarification. Not all items on
the spreadsheet are stated in this description.

(Refer to previous page)

Design flow rate - One half of the total flushing flow required
50 GPM / 2 pumps = 25 GPM/pump

Lift to distribution point - highest elevation to overcome in drip fields
11'lift out of tank

Transport Line Size - 2"0 (Drip field supply line)
Transport Length - farthest distance between a pump and a Drip field zone on the plans.

'Add-on' Head Loss - an accumulation of the losses not previously allowed for in the table. Figured
thus:

30 psi * 2.31 = 69 ft. operating/flushing pressure

Head loss in transport pipe @ 50 GPM = 15 ft
Head loss in transport pipe @ 25 GPM = 0.8 ft
15 ft.-3.6 ft. = 11.4 ft.

Therefore,
69 ft. + 11.4 ft. + 5 ft. (SF) = 85.4 ft. total 'add-on' head loss (may be rounded on spreadsheet)

22
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Prepared by: SEC. Inc. 11/11/2014

1,500 Gal final dose chamber (Dose/Flush)

Design Flow Rate

Distributing Valve Model (# of Zones)
Lift to Distribution Point

Discharge Assembly Size
Transport Line Size

Pipe Class/Schedule

Transport Length

Flow Meter

'Add-on' Head Loss

Friction Head Losses:

Head Loss in Transport Pipe

Head Loss through Discharge Assembly
Head Loss through Distributing Valve

Head Loss through Flow Meter

Size Pump for:
DESIGN FLOW RATE

TOTAL DYNAMIC HEAD

!!

23.0

none

11.0

1.50

2.00

200

450

none

3.6 feet

1.6 feet

0.0 feet

0.0 feet

23.0

@
85.2

69

feet

inches

feet

feet

Project: 12040 Clovercroft Acres Sd

160

140

120

|iao
5?
5
E

| 80
o

E
ra

I
O

re

*o 60

40

20

I i
l

:

Effluent Pumps
1/2 Hp to 1 1/2 Hp

60 Hertz 115/230Volt
Curve pc4

P5015-5stage

^
r^4T . 'Available in 115V or 230V _

i

^ •

^

—

7^- Si I

2sL t ;

^ «e |

_L
v i

i

T^K i\

P50 05 - 2 staae'

i

SJ

I
!

\

^-sL

i

i

10 20 30 40

Net Discharge, GPM

50 60



i j

Prepared by: SEC. Inc. 11/11/2014

1,500 Gal final dose chamber (Dose/Flush)

Design Flow Rate

Distributing Valve Model (# of Zones)
Lift to Distribution Point

Discharge Assembly Size

Transport Line Size

Pipe Class/Schedule

Transport Length

Flow Meter

'Add-on' Head Loss

Friction Head Losses:

Head Loss in Transport Pipe

Head Loss through Discharge Assembly

Head Loss through Distributing Valve

Head Loss through Flow Meter

Size Pump for:
DESIGN FLOW RATE

TOTAL DYNAMIC HEAD

n

50.0

none

11.0

1.50

2.00

200

450

69

15.0 feet

7.5 feet

0.0 feet

0.0 feet

50.0

@
102.5

feet

inches

feet

feet

Project: 12040 Clovercroft Acres Sd
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Prepared by: SEC. Inc. 11/11/2014

1,500 Gal final dose chamber (Dose/Flush)

Design Flow Rate

Distributing Valve Model (# of Zones)
Lift to Distribution Point

Discharge Assembly Size

Transport Line Size
Pipe Class/Schedule

Transport Length

Flow Meter

'Add-on' Head Loss

Friction Head Losses:

Head Loss in Transport Pipe

Head Loss through Discharge Assembly

Head Loss through Distributing Valve
Head Loss through Flow Meter

Size Pump for:
DESIGN FLOW RATE

TOTAL DYNAMIC HEAD

11

25.0

none

11.0

1.50

2.00

200

450

none

85

4.2 feet

1.9 feet

0.0 feet

0.0 feet

25.0

@
102.4

feet

inches

feet

feet

Project: 12040 Clovercroft Acres Sd
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4 Effluent Disposal

The effluent will be treated by a recirculating sand filter, ultraviolet
disinfection, and pumped to drip dispersal fields. In the RSF, the
effluent receives the majority of its treatment. The effluent passes
through the RSF five times before it is pumped through a disc filter
and ultraviolet light, effectively destroying bacteria and viruses
before releasing it in a subsurface drip irrigation system. At this
point, the soil continues to provide treatment on an already
cleaned effluent.

Daily Flow
Number of 3-BR Buildable Residential Lots 120 lots

Daily Flow for 3-BR 300 gpd/lot
Daily Flow 36000 gpd

Land Application Area
Land Application Area 0.2 gal/sf/day*
Total Area Required 180000 s.f.

or 4.13 acres

* assummed soil absorption rate

Number of Required Zones
Length per zone (@ 2' o.c.) 4500 LF.

Number of Zones 20.0 Zones

Land Reserve Area

Area per lot 100% S.F./lot

Total Area Required 180000 S.F.

or 4.13 acres

Total Soils Area Required (Land Application + Reserve)
360000 s.f. 8.26 acres

Sand Filter Size

5 gal/S.F./day
36000 gpd

Area Req'd 7200 S.F.

Use Filter No. P555303131.25 55* x 131.25'

27





5 Effluent Storage

Tennessee Department of Environment and Conservation (TDEC)
require 24 hours of storage volume for drip dispersal. With drip
dispersal as the effluent disposal, the project would not be
required to have additional effluent storage unlike spray irrigation.

REQUIRED STORAGE

Single Family residence
Flow per EDU

120 EDU

300 gpd
Required Storage 1 36000 gal.

PROVIDED STORAGE

Number of Chambers in RSF 320

Volume per Chamber 106 gal.
Volume of Chamber Storage 33920 gal.
Recirculation Tank Size 1,500 gal.
Dose Tank Size 1,500 gal.
Flush Chamber Volume 5,000 gal.
Storage Provided I 40420 gal.

EXCESS STORAGE I 4420 gal.

29
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6 Reference Material and Specifications
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SUBMERSIBLE PUMPS

• FEATURE
-A precision manufactured motor rt achieved by utiriilng tnc highest standard of Quality

control. An rotors adopt heat treatment methods tor dure shaft assembling, and stator
.vlndingImpregnatedwith varnish(hat Is heat dried in an Industrialoven.

• KCP"s professionalassembly line, complimentedwith a synthesiad production test, ensures
ttw highest level of pump cushy.

« Standard accessories Include.' cable with an epoxy resin sealed and water resistant cable
base; aulo-cut,Ihe (hernialmolorprotector; dualmechanical sealsand Dpsealdesign.

• The A-OSA li a practical pump, with a low temperature,oil filled motor and single seal
design (CA/CE).

-1'*...»•». .... -•-«.-..;.

-±^rL£&!*

ISPECIFICATIONS• APPLICATIONS
r Waste water.

• Sump drainage.

i Flood control.

. Dewatermgfor fish pond or basement and cellars.

• PRODUCT NOMENCLATURE

A - 05 A
Typo HP Slylo

A - 2 1

Type IIP

Mote: A05-3I 3Pf>ew Vorta irnpeUer mil cause higher
amperage when operated in reverse directum

I PERFORMANCE CURVES
100 imam

~v~~- W

0 0.1 0J u *A «.S m'JffO*

DlacheKg* (nun) so • H • too

I138

liquid Temp. 0-40X (32-ltM'F)

Applications Sowogo and Drainage water
Submersion Depth 30m (lOOfeoi)

|

Frequency OOHl

Motor
2P (3G00P,PM) • Dry Motor

(A-OSA: Oil motor)

m^Moii Class B

Protection IPSB

Protector

AuKvcut

l,A-O5A30none.
A^aSAmiOOvorhont)

!

Bearing M .ypo
M.seol Double M-saah (AOSA. Single Mjsoait

MM Swntopon (M3: endosod-Chonnel)

Upper Cover FC-200

Motor Frame SUS304

Shall Eno SUS4lu(0.5-1HP) • SUS403(2-3HP)

M««l

Upper; CarbonrCeremc
Lower SBoon/Silleon

(A-OSA- caibon/ceramic)
Casino FC-200

Impeller FC-200iA<SA/B: PA)

Cabta VCT or H07RN-F or SX7VWSOVV
Optional Pumps can as custemind B tt speolioHloni

IPERFORMANCE SPEC

MmM HPUnV) tkjoiarp.
Inchfnvn) e

S*Ml sianam | BE
inmfmchl

I—HBSOH— ..',.!....-.-.-. I.-".

ill - ni".i...n n-OPM 10 30 A 8 C
hi •j

MOD v>(04) 2-(SO)
i ..---•

8-0.1 25-20 7.5 on 13(201 t?l7'l 2M Ml in H
3 C-...

AOSl V, |0 4| rpn
1 • .

7 -0.15 33-40 • IWJ I6f35) 14 (3t) 24S 173 430 *M
' ,.,.•

A.JI

A-JI

A02T

itp.75) risoi
1 >jaa

10-0,11 32-45 10 («1 "(3B1 15(33) 245 173 430 •30
3

1 (0.») a-iaoi
l ISfiMZa,

6-0.3 20-60 10 (V/l II |40) I'OS) jrrj 173 •H 457

JUS) a*(t»o>
1

13 -0A 42-108 ii (N1 37(82) 32(71) Ml 145 216 575 •H
3 Ov«rt

A-I3 SfJJi nso)
• ....

711-02 •2-32 ii (»T 38(84) 32(71) 2811 242 tit m •in
:,. :.

A-33 S(U) r(»i i ^NN
16-o.a 52-108 ii im 30(88) 13 (r j) JCS 2*9 m srs (M| 0-«l

A-** a |3.0) J-(I»l 1 amm 23-0.4 76-106 ii en 47 [104) iSS 243 216 575

a-:i 3|2.3| 4" (100)
1 C_j^o'

10-07 32-185 11IV) 44 («H 30(80) 80J 240 IIC S7S w
1 o.w

A4M VI H>Al risot
1 ^*u**w

1-0.1 35-20 MtKl "(27) 11(24) m ir.r M M
3 0...J

Noic: WcigM Wiinow Cable a Hbow So

Cable base

Uppor cover

0.1 seal

Impeler

Strainer



TECHNICAL DATA A

Date VWMW |5er!es A43 j

MOTOR SPECIFICATIONS

Motor Design Air Filled

Applications Effulent water

Insulation Class Class B

Maximum Liquid Temp 0-40 C(32 -104 F)
Frequency 60 HZ

RPM 3450

PUMP & MOTOR DATA

Impeller Enclosed Channel

Solid Size 1/2"
Discharge 4"

Motor 2 Pole

KW/Hp 2.2 / 3 hp
Phase 1&3

Cable VCT or SJOW/SOW 23 Ft
Protection Auto Cut

MATERIALS OF CONSTRUCTION

Motor Housing SUS 304

Impeller FC-200

Volute FC-200

Rotor SUS 403

Hardware 316 SS

O-Rings BUNA"N"

Upper Bearing Roller Bearing
Lower Bearing Roller Bearing

Mechanical Seal j£w«: Silicon /Silicon
Upper Carbon /Ceramic

DIMENSIONS, WEIGHT

Pump weight 97 Lbs

Maximum Submergence 100 Ft

Optional Float Switch

Model A43 IPh

115

IPh

230

3Ph

230

3Ph

460

3Ph

575
Amps

14.4 8.4 4.2 3.4

33



SUpump SECTIONAL DRAWING
A4A00222030-00

DATE-.2012-12

MODEL: A-43 30
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5§§PUMP SECTIONAL DRAWING
A4A00222031-00

DATE:2012-11

MODEL: A-43F 30



i H W
FILE NO PC-FT-E6-A432

PUMP PERFORMANCE CURVES

MODEL
A-43

STANDATD SPECIFICATION

DATE: 2011.1

REFERENCED SPECIFICATION

FREQUENCY 60 Hz

DISCHARGE inch / 100 mm

OUTPUT HP / 2.2 kW HP kW

HEAD 32 ft

CAPACITY 185 GPM

PHASEA/OLTAGE 3 i 220 V 230 V 380 V 440 V 460 V V

RATED CURRENT .6 A 8.4 A 4.8 A 4.3 A 4.2 A

POLE / R.P.M. / 3450 R.P.M.

START METHOD DIRECT

INSULATION CLASS B

REMARK

100

90

80

70

60 ,
ti
ll.

50 Hi

40%

30

20
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70

60

50

Q
<
UJ 40

ft 30
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0

3

D_

£ 1
o
kW0
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HEAD

L
'.

EFF.

/ f^~—

i 20 40 60 80 100 120 140 160 180 200 220 240 260 2

CAPACITY GPM

JO

QUI PUT

) 20 40 60 80 100 120 140 160 180 200 220 240 260 2
CAPACITY GPM

30

c

HCP PUMP MANUFACTURER CO..LTD.
SIGNATURE :
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BGRMAD Irrigation
ft

AR Series

AR Series
AIR AND VACUUM RELEASE VALVES
For waterworks, irrigation and turf systems

The exclusive AR Series, plastic
and metal manufactured products
offer outstanding features and
advantages:
• Perfect sealing under very low

system pressure.

• High flow capacity.

• Patented operation together with
smart design.

• Simple, compact and reliable
product.

The BERMAD AR Series air and

vacuum release valves include four

basic models:

1" Automatic pressure air release
vaive (Model 01-ARA), for the
automatic release of entrapped air
pockets from pressurized systems.

2" Kinetic air and vacuum

release valve (Model 02-ARK),
with large orifice, for the release
of large quantities or air from filling
pipelines and for admitting air into
quick-draining pipelines to
prevent vacuum damage.

2" Combination air and

vacuum release valve (Model
02-ARC), in which the features
of the two previous models are
incorporated in one single valve
body, for safe pipeline filling and
draining and for releasing air
pockets during system operation.

1/2" Vacuum breaker (Model
ARV), prevents drip lines from
clogging in tough topographic
conditions and in sub-surface

drip-irrigation system.

32
01-ARA-l 02-ARC-l 01-ARA-P

FEATURES

• Only one or two moving parts,
depending on model.

• Corrosion-resistant construction.

• Pressure-balanced float, free of
distortion or collapse.

• Special drip-tight dynamic seal.

• Exclusive kinetic design prevents
floats from being blow shut.

• Perfect sealing under system
pressure as low as 0.1 bar.

02-ARC-P



BERMAD Irrigation

TECHNICAL DATA

Specifications
• Sizes:

1"Automatic (Model 01-ARA)
2" Kinetic (Model 02-ARK)
2" Combination (Model 02-ARC)

• End Conection:

Threading BSP, NPT

Performance Charts

Pressure Rating:
- Plastic body models:

ISO:PN 10

- Cast iron models:

ISO: PN 16; ANSI: #125

Operating Pressure Range:
- Plastic body:

0,1-10 bar (1.5-150 psi)
- Iron body:

0,1-16 bar (1.5-225 psi)

AR Series

Temperature Range:
Water, 4-80°C (40-180°F)

Materials:

Body and cover: Plastic or
polyester-coated cast iron
Floats and kinetic shield: Plastic

Automatic orifice: Stainless steel

Seals: Buna-N and NR

Automatic orifice for the release of air under
pressure (Models 01-ARA and 02-ARC)

Kinetic large orifice for air and vacuum release
(Models 02-ARK and 02-ARC)

\2

1

10

9

8

7

6

5

4

3

2

1

0

3.00 1.0 2J0 3.0 4.0

Airflow rate instandard cubic units of free air (m3/h)

Dimensions and Weights

0.5

«* 0.4

0.3

0.2

0.1

0

U

Plastic Body

X

/ <?/

200 400 600 800 1000

Airflow rate in standard cubic units of free air (m3/h)

Metallic Body

Valve Model Size D (mm) H(mm) Weight (kg) D (mm) H(mm) Weight (kg)

Automatic (01-ARA) r 85 180 0.9 120 230 3.0

Kinetic (02-ARK) 2" 130 245 2.7 150 290 5.4

Combination (02-ARC) 2" 130 245 2.8 150 290 5.5

S3:



BERMAD Irrigation

VALVE ASSEMBLY

1 "Automatic Pressure

Air Release Valve

(Model 01-ARA)

2" Kinetic Air and Vacuum

Release Valve

(Model 02-ARK)

TYPICAL APPLICATIONS

34

Water source

Models:

1. Automatic

2. Kinetic
3. Combination

Pumping and
filtrationsystem

2" Combination Air and

Vacuum Release Valve

(Model 02-ARC)

AR Series

Cap

"Automatic*

orifice

"Kinetic" seal

"Kinetic" float

"Automatic'
seal

"Automatic"

float

Valve body

Base O-ring

"Kinetic"
shield

Valve base

53



WASTEWATER DIVISION

BIOLIN
DRIPPERLINE

CROSS SECTION
OFBWUNE

DWPPERUNE
BioBne dripper inlets
are positioned in tlio

center of flmvwhero

wator istho cleanest

PRODUCT ADVANTAGES
• Pressure compensation -all drippers deliver Bqual flow, even on

sloped orrolling terrain.

• Unique flow path -Turbonet technology provides more control of
water and bhigh resistance toclogging.

• Continuous self-flushing drippor design - flushes debris, asitis
detected -throughoutoperation, not just atthe beginning or end of a
cycle. Ensures uninterrupted dripper operation.

• Singlo hole dripper outlet from tubing:
- Better protection agBinst root intrusion
• Allows thB dripperline to be used in subsurface applications

without need for cbomical protection
• Drippers capture water flow from tlm centerof the tubing -ensures

thatonlytha cleBnostflow enters the dripper.
• Bult-in physical root barrier-drippers ere protected from root

intrusion without the need for chemical protection. Water exits dripper
in one location while exiting the tubing in another.

• Throe dripporflowrates-providesthe broadestrange of flowratos
amiable. Allows the dosignerto matchthe dripperline to any soil or
slopecondition.

• Bloline tubing is completely wrapped in purple -Bnsily Identifying it for
non-potable use, regardless of how tiio tubing is installed.

• Anfi-bacleriol-impregnated drippers -prevents buildup of microbial
silmo.

• Con be used subsurface -Bioline can be installed on-surface. undBr
covororsubsurfaca

• No special storage requirements -does not degrade if stored
outdoors.

• TechfiltBrcompolible- on oplionol level of protection, provides a
limited lifetime warranty against root intrusion.

psmsmss6

APPLICATIONS
• Typically installed following a treatment

process

• Can beused with domestic septic lank
effluentwith proper design, filtration and
operation

• Reuse applications including municipally
treated effluent designated for irrigation Bnd
odior disinfected and non-disinfected wator
sources.

SPECIFICATIONS

• Dripper flow rates:0.4,0.G or0.9 BPH

• Dripporspacings: 12", 18" or2T dripper
spacings andblank tubing

• Pressure compensation range: 7to 70 psi
(stainless steel clamps recommended above
50psi)

• Maximum recommonded system pressure:
50psi

• Tubing diameter 0.66" DD, 0.57" ID
• Tubing colon PurplB color indicates non-

potable

• Coil lenglhs: 500' or1,000" (Blank tubing in
2501

• Recommonded filtration: 120 mesh
• Bendingradius:7"

• UVresistant

" Tubing material: Linoar low-density
polyethylene

Additionol spacing andpipe sizes availablo
by special order. Please contact Notofim USA
CustomerServicefordetails.
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EXPLODED VIEW OF B10L1NE EMITTER

Bottom View TopView

HEmillor Outloi
(lopof omitiei)

DmrKwnicalKsisranl I
melded silicon L-»o

diarjluagrn I

Fiiyixal Baiiioi separates where
waterleaves thedripper dom
v/licie ithaves iha tubing.

BIOUNE Bimm OPERATION

Blafine0 dripperline cmiliors are pressure compensating
- defivsring diawater uniformly into thesoil lor(under
treatment orfar reuse by the landscape.These unique
cmhters attaw die tubing to bo installed on flat topography
orsleep slopes.

Biofoie emhtcrs areprolectod Brjaina microbial slime.
Each emitter Is impregnated with on nntrmic/obial agent ta
resistbiologicol build-up.

NetBrim emitters arc continuously scd-cloaning during
operallon, not just ot dto berjinninrj and end olocycla. The
result isdopendoblo. clon-Jroo operation, year altoryoar.

TjnlioMei wide
low pain

Emitlcr's TopView
Ton ofemitter (mined ovuil

— 3

DRIPPER FLOW RATE VS. PRESSURE
U

H
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f-!'i"4

PHESSUHEfpsi)
Detiveec 0and 7pit tlio drippsr htOxaiu atobvlMl flnv teton,

RWhgiUfciceinlduJao lai itnot ncesfcd at sptaniun-ini.

SPECIFYING INFORMATION

SAMPUMOrja NUMBER

BlMtliimqMedelNumber;23 <03WIUM-250

PV '̂ddiCTfrifpagr
OfilPPEfl
SPACING

O.q GPH DHIPPER | D.SGPHDniPPEfil 119 GPH OBIPPEBI
GPU I GPM I GPH I GPM | GPH I GP&1

IQItg!lIM£BflMnTT?7TlVFiTm

aow
MATE

dripped cdil
spacing iength

MM
Nti.UOEn

0.4 GPH tr
I.tMO"

500-

03WHAM.4-I2V
0DWnAf/.4-12VSDa

04 GPH tr
i.tKxr

500"
03WI1AM.4-I6V

03WnAM.4-lBV5DO

0.4 GPH 24"
1,()!»' 0BWRAM.4-21V

DuWitAM.4-Z4V=O0

Oil GPH 12-
1,003'
500'

05WftoM.0-12V

0liWIiAR5-l2V50a

0.6 GPH IB"
ijxs-

503'

OBWflArHB-lBV

oawnAM.s-iBVsoo

OS GPH zr
UmO"

£00'
05WnAM.B-J4V

0SWRAM5-24VSO3

Oil GPH 12-
1.000'

500-
05WTlAMa-12V

Di!WftAM.0-72V;OO

03 GPH 10-
I.00D-
50-3-

DBWriAM3-lBV

DBWf!AM3-IBV5flD

03 GPH 24"
IJJOD*

500'

05WftAM3-24V

05WflAM3-24V500

BlankTubin 17mm 250- | OSWRAM-250 J



HTTlMGAPPUGffnOWS
• Fits Bioline Dripperline

FiTrilUGSPECffiCAJlONS
• Barbedfittings fora secure fit
• Easy installation wiUtoul glue onools
• Maximum recommended system pressure widtout clomps: SO psi
• AUows lor eBsy on-site inspection of proper fitting mstBDation

: —

UCOUP
Insert Coupling

«. J

__ TLD50MA
Yi" Male Adaptor

' U
TUAPE-B

Insert Adaptor farTor
Lergor PE (Requires llmm

orV«"drill orpunch)

TLF1G8

Figure Bline End

TLSOV

Shut-Oil Valve
msxlrut

! —-1

TLEU.
Insert Elbow

u;
T1075MA

Yi" Mais Adapter

D
TUAPVC-B

Insert Adapter wilh Grommct
Wt" orlarger PVC Pipe

TLSB
6"Son" Staple

J

m
TICV

inlineCheckValve
HcvBangr: 09 m4.4GPU
Opening Prcssuit: tUpn
doting Fteswr. Sips
IIUfcr.CoioimBlV/alul

t_

irJ
TLTEE

Insert Tco

TL075FTEE
Combination Tea

lns«lnsxW"FPT

TDBIT16J
Drill Bitfar TLIAPVC

fining npsminor»/V)

RTflNG DEFINITIONS
FPT=Female Pipe TTiread
MPT=Male Pipe Thread
Insx Ins=Insert byInsert

~i r'

TLCflOS
Insert Cross

TtZWD75MA
2-Way Insert

W MPT x Insert

6'•'•imwifrm
Gnow more wrni LESS

NETAFIM USA
5470E Home Avo.
Fresno.CA93727
CS DD0B38231B
F BDD035 47B3
vvwiunetalimusacom



rm I
Proven Design Provides More Air Release

Capacity Than Other Valves of Similar Sizes

rmmm

V

r- i-ramim

Liijji.u:
1 Jl to U 10 IB) uo

.L-o.-r.T.rtifcJi.j

r- raswinu i

rcwaiunoit —J
iwtoiunc M

\-uum -*,

lJLi. I.LTj,
W IB 1* 9 M JO

iabirkYucss;

Z.ppSiGa'iksts

• 1"and2"(Combination Air/Vacuum Relief andContinuous AirVent
- For release oflarge volumes ofain pump and filtration stations, along

mains,at die end of mainlines.
- Athigh points inpipe network.
- Every 1,000 feet along mainlines 6inches and larger.
- At upstream side ofmanifolds.
- 1' Combination siic ideal for submains with 2"to4"diameter.

• 1" Automatic Continuous Acting Air Vent
- Forhigh spots where airaccumulates.

• 1" & 2"AirRelease andVacuum ReliefVent
- Commonly used atdownstream ofvalves, primarily atmanifolds, to

break vacuum caused by system draining.
- On sloping terrain to prevent collapsing ofpipes caused by vacuum

when pipe networks drain.

Specincaaens
• Maximum operating pressure:

- 2"combination: 240 psi. 2" NPT Male Connector
- I"automatic 240 psi, 1" NPT Male Connector
- 1" &2" Air and Vacuum Vent: 150 psi. 1" Male Connector,

2" Female Connector

Pro&zci Advantage
0 Ensures maa'moin protection of irrigation system willi proper sizing and placement.
• llydrodynomic (loot design ensu/os valvo dosuie os water is Hid system, remains open

when air pressure readies 12 psi (others quickly close v/fion nit pressure readies 3psi).
• large copodly valves dampens wolei hommer (pipes and fillings from cocking or bursting).
• Unique roling seal fooluic allows gradual opening and dosing and self cleaning (available

on 2" Cortibinolion and 1" Aulomolic).
0 Moda of coirosionttsislonl fiberglass willi reinforced UV piolecled nylon (no melol ports la

rust or corrode, no need for spare ports).
• 5year wmionty.

2" Combination
Aii/Vacuum mi(antinucosMvjtoVat

Foit Humber 65AXIB2
fUw Available In PolyprapyUni

i" Combination
Ah/Vacuum and OftfaasActing As Vent

PalHumber 65ARIBI

1n Automalic
Continuous Acting Mi Vint/Hut Hunter 65ABIS\

2" Guardian
Air S Vmuum Vent/FaitHumber 65ASM

1" Guardian
Ah &Vacuum Vent/hit Nmabu S50UJU

PRECISION IRHIOAT

M70E. HomeAre.• Fran* CAW7I7
tsisi at-zsic • FAxtnoi en \m
^-'»-.Ji::i[inuu*um



I

*iB7 MMM MM ^ict5iOTi \falves SpecHteaioans

•T and 2" •fcsftina&c-n Asflfecinnn ReSef and Continuous Acting My Vsm
Stages ofOperation

1. During start-up, die valve releases large volumes ofair.
2. As the system builds pressure, the body fills with water, forcing the float upwards and closing the valve.
3. While the system is pressurized, the "automatic" function continuously expels accumulated air.
4. At shutdown, die valves large opening allows air back into the system preventing the pipe and

accessories from collapsing, and preventing suction ofmud and debris.

'J" Automatic CoiraVasous AcSmgAn- Vesrt
Stages ofOpcralkm

1. Wliile die system is pressurized, air accumulates in the body, systematically dropping the rolline seal
racdianism releasing the trapped air.

2. After air is expelled, water again enters the body and forces die float to close die valve.

2" Gisaraian and i" Air & Vsciocra Vent

Stages ofOperation

1. 'Ilic Guardian releases large quantities ofair dirough an opening equal to alarge size standard venr. As
waterenters,the float risesand forces the valve to close.

2.During normal flow, while the line is under pressure, the valve remains dosed.
3. As die line empties, or during adrop in pressure, die float drops down and opens die valve. Air is

admitted, breaking die vacuum created by the withdrawing water and prevents the collapse of pipelines
andsuction ofsoil into drippcrlincs.

DIMENSIONS &WEIGHT

Bunpum
lifts

AhrRelease and Vacosn Valves Accessories

2"Air Mease Valw-Rolling Seal 65AR1B2-RS

2"Air Release Valve -Base O-Riiig 65AIUB2-OB

0.44 lb!

r 4«VH*,1,0jfnJ7~t~

Me(afim USA - Delivering torn/Growing Solutions
•brippcttma • fifes «MAh 'AY Venn •SprinUai • Avfcmcfon • TechnicalEdacOkn

la Afrtrotwt. bmiucfc.GrunWt * Memrf

0.0105

mwmm
PBECISION IRRIGATION"

formore information caflyour Authorized
NetaKm USA Dealer orcallNelalim USA
Customer Senkaol (Sflfl) 638-2346.



Sanderson Pipe Corporation - Dimensional Specifications Page 1 of2

DBMMMSIOMAL SPECSFBCMTSO^S

Schedufo
or S.D.R.

Normal Pipe
Size Inches

Outside

Diameter

Inches

Maximum
Working
Pressure
PSI at 73"

Minimum Wall
Thickness

Inches
Average Inside

Diameter Inches
Weight of Pipe

per FL (lbs.)
SCHD 40

SCHD 80

SDR 13.5
1/2

.840 600

850

315

.109

.147

.062

.602

.526

.616

.164

.206

.106
SCHD 40

SCHD 80

SDR 21
3/4

1.050 480

690

200

.113

.154

.060

.804

.722

.870

.218

.278

.131
SCHD 40

SCHD 80

SDR 21
1

1.315 450

630

200

.133

.179

.063

1.029

.936

1.135

.321

.409

.174
SCHD 40

SCHD 80

SDR 21

SDR 26

I 1/4

1.660 370

520

200

160

.140

.191

.080

.064

1.380

1.255

1.480

1.522

.434

.567

.268

.225
SCHD 40

SCHD 80

SDR 21

SDR 26

1 1/2

1.900 330

470

200

160

.145

.200

.090

.073

1.590

1.476

1.700

1.720

.518

.686

.345

.289
SCHD 40

SCHD 80

SDR 21

SDR 26

2

2.375 280

400

200

160

.154

.218

.113

.091

2.047

1.913

2.129

2.173

.695

.949

.530

.440
SCHD 40

SCHD 80

SDR 21

SDR 26

SDR 32.5

2 1/2

2.875 300

420

200

160

125

.203

.276

.137

.110

.088

2.445

2.290

2.581

2.635

2.689

1.096

1.449

.768

.663

.521
SCHD 40

SCHD 80

SDR 21

SDR 26

SDR 32.5

SDR 41

3

3.500 260

370

200

160

125

100

.216

.300

.167

.135

.108

.085

3.042

2.B64

3.146

3.210

3.264

3.310

1.435

1.93B

1.127

-932

.764

.620
SCHD 40

SCHD 80

SDR 21 4

4.500 220

320

200

.237

.337

.214

3.998

3.786

4.046

2.043

2.833

1.858

liHp://wwv.sandersonpipe.com/dirnensional_specifications.htm 7/6/2010



Sanderson Pipe Corporation -Dimensional Specifications
Page 2 of2

SDR 26

SDR 32.5

SDR 41

160

125

100

.173

.138

.110

4.133

4.204

4.260

1.521

1.234

SCHD 40 5.563 190 .258 5.016 2.776
SCHD 80

SDR 21

SDR 26

SDR 32.5

SDR 41

5

290

200

160

125

100

.375 •

.265

.214

.171

.136

4.768

5.001

5.107

5.199

5.271

3.938

2.830

2.320

1.876

1.515
SCHD 40

SCHD 80

SDR 21

6.625 180

280

200

.280

.432

.316

6.031

5.709

5.955

3.600

5.411

4.010
SDR 26 6 160 .255 6.084 3.295
SDR 32.5 125 .204 6.193 2.652
SDR 41 100 .162 6.281 2.126
SDR 64 63 .104 6.417 1.380
SCHD 40 B.625 160 .322 7.941 5.427
SCHD 80 250 .500 7.565 8.219
SDR 21 200 .410 7.756 6.790
SDR 26 8 160 .332 7.921 5.550
SDR 32.5 125 .265 8.063 4.491
SDR 41 100 .210 8.180 3.589
SDR 64 63 .135 8.355 2.320
SCHD 40 10.750 140 .365 9.976 7.683
SCHD B0 230 .593 9.493 12.195
SDR 21

SDR 26 10
200

160

.511

.413

9.667

9.B74

10.540

8.600
SDR 32.5 125 .331 10.048 6.992
SDR 41 100 .262 10.195 5.584
SCHD 40 12.750 130 .406 11.888 10.171
SCHD BO 230 .687 11.294 16.765
SDR 21

SDR 26 12
200

160

.606

.490

11.465

11.711

14.760

12.110
SDR 32.5

- 125 .392 11.919 9.829
SDR 41 100 .311 12.091 7.850
SCHD 40

14 14.000 130 .438 13.072 12.400

SCHD 40
16 16.000 130 .500 14.936 15.916

SCHD 40
18 18.000 130 .562 16.809 20.110

Page updated 06/22/2010

http^/\vw\v.sandersonpipe.com/dimensional_specificarions.htni 7/6/2010
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Agricultural Products, Inc. durable
a Summa Industries company

RELIABLE PROVEN TRUSTED

Agriculture

Landscape

Greenhouse/Nursery

• t<v •

«^

IPS Flexible vinyl pipe offers more flexibility, durability and
shock resistance to an irrigation system than standard PVC
pipe can provide.

4 Heavy duty pipe for use as risers orswing joints

Heavy wall thickness makes tight bends possible
without kinking

£ Available in W, 74" and 1" LPS. (Iron Pipe Size)

4 Coils of 100' and 200' in V2" and 3/4" sizes, 100' in 1"

4 Pre-cut lengths are also available

$ Flexible pipe can be readily assembled using standard
Schedule 40 PVC fittings with flexible to rigid PVC
adhesive

45
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I.P.S. Flexible Vinyl Pipe can be used...

• For use in connecting submainto drip hose lateral

• To make flexible swing joints

• To easily and inexpensively repair breaks in rigid PVC pipe

• Toeasilyget around, under or over obstacles

• To carry irrigation water to interior and exterior planters, arbors, waterfalls, etc.

Note: Flexible PVC pipe should be used only on irrigation water systems and downstream of irrigation control valves. Flexible PVC pipe is
not recommended for usein applications involving high heat, high pressure orconstant pressure situations.

5pbzn~i5isiiLjnz jl>s -J-J7-J- £>i3jjjjJ2j-r:J xjlyJ&Jfhi

Shore Durometer - "A" Scale (ASTM-D676) Instantaneous...92
10 Second Delay...88

Specific Gravity (ASTM-D792) 1.40 + .02

PHYSICAL PROPERTIES

BEFORE

WEATHERING

AFTER

WEATHERING

Ultimate Tensile Strength (ASTM D-412)
Ultimate Elongation (ASTM D-4120)
100% Modulas (ASTM D-412)

2900 psi
265%

1600 psi

THERMAL PROPERTIES

Brittle Temperature (ASTM D-746) (-22nF.)
Air Oven Aging - 7 days@100tf. (retention of elongation) 87%
Outdoor Weathering (500 hours atlas weather-o-meter) No Change

FRICTION LOSS

CHARACTERISTICS

SIZE GPM

LOSS/CFT

(psi) VELOCITY

W

V

V

6

8

10

6

8

10

12

14

I.P.S. Flexible (P.V.C.) Pipe

2.42

10.52

22.26

37.92

?
1.46

2.48

3.74

5.24

6.96

2.74

5.48

8.22

10.95

1.48

2.97

4.45

5.93

7.41

2.67

3.57

4.46

5.35

6.24

Page 2

3050 psi

240%

1750 psi

Agricultural Products, Inc.
a Summa Industries company

P.O. Box3760 - Ontario.CA91761 • 800.828.9919 - Fax:800.777.6162
P.O. Box 3546- Haines City, R 33845- 800.848.8153 - Fax: 800.533.6421

Visit us at www.agproductsxom

© Copyright 2000 Agricultural Produfe. Inc.
All rights reserved
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XlUB

13-1116"

33-14-

"17-58"
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24-1115* . - -
37-58"

"Also ovjiliible in 15"height

LARGE X XLARGE

. Structural Foam Material

. Lighter than Cast Iron or Concrete
Boxes

• Easier Warehouse Handling
• Lower Injuring Potential

. Stainless Steel Bolts Secure Lid

• Discourages Vandalism
• Keeps Lid Intact in High Water

, Lids Are Easily Interchangeable
. Lids Come in Green

. Boxes Are Available in Black (15"
and 18" High)

DESCRIPTION PART

#

195101

DESCRIPTION PART

LUB ASSEMBLIES

Control Valve

Black Box, Green Lid (13" x
24"xl5")

XLUB ASSEMBLIES

Control Valve

Black Box, Green Lid (17" x
30"xl5")

#

195102

LUB BOXES ONLY
Black Box, Green Lid (17" x
30"xl8")

195103

Black(13"x24nxl5") 195037

LUB LIDS ONLY

Control Valve

XLUB BOXES ONLY

Black (17" x 30" x 18")
Black (17" x 30" x 15")

195035

195036



L

Black w/Washer and Bolt 195050

XLUB LIDS ONLY

Control Valve

Green w/Washer and Bolt 195051

PLYMOUTH SUPERFLEXON BOXES AND COVERS®
Arigid combination of polyolefin and fibrous inorganic components. PLYMOUTH
SUPERFLEXON® plastic material is chemically inert and normally unaffected by
moisture, corrosion and the effects of temperature changes. PLYMOUTH
SUPERFLEXON® also has a relatively high tensile strength with light weight
because it is a solid (not foamed) structural material.

PLYMOUTH SUPERFLEXON® covers are NOT traffic covers and should not be
used in roadways, etc.

Physical Properties

Tensil Strength (2.0Vmin.)
Flexural Modulus

CompressiveStrength (0.057mm.)
Impact Strength, Izod
Durometer Hardness, Type D
Deflection Temp @ 66 psi Stress
Specific Gravity

ASTM Test Minimum

Method Test Value

D-638-82a 3,400 psi
D-790-81 191,000 psi
D-695-80 3,350 psi
D-256-81 0.6 ft. lb/in

D-2240-81 50

D-648-82 230° F

D-792-66(1979) 1.15



The TriView utility marker post provides superior visibility

Rhincr Visibility = Protection
Damage Prevention WtllCH fftZtkllT pCSt tiO yOU
•Sim wan* protecting your pipelines?

L Pmfstl
Oaeurnentalfon

Cattle and
wildlife

usingyour
marker posis

as

scralchinrj
posts?

Check out the
TriViev/PLUS"

designed
with addiliunal
rebound ability.

J
k^fy).) ™° Rhlno TriView- Marker foot

The HhlnoTrlV/oW" Korhcr Post
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view Trl View
Impact Movie
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Learnabout the
TriView advantage
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Rhino Marking and Protection Systems • ADivision of REPWET, Inc.
twrwt.RhinofelarkBrs.corn • Phone: 1-800-522-4343 • Fax: 1-888-522-4343

Place one per drip zone
Iota! = 8

._STWL_WATCR- 3-17-08



Versatile options allow
this unit to offer as
much or as little as the

end user needs.

Stand alone as a

Duplex float
operated panel.

Setup
Communications

in applications
where time is

essential.

Programmable timers
allow control ofliquid
levels for various

applications.

Applications

Adenus Technologies
Duplex Control Panels
are available in 115v or

220v and are designed
for systems requiring
the use of dual pumps.
Commonly used for
commercial or

residential water and

wastewater.

849 Aviation Parkway

Smyrna, TN 37167

(615-220-7200)

DACX Control Panels

_ .... « an

O

Features and Benefits

Alarm System

o Piezo Audible /
visible alarm

Communication Capable!

UL4X rated

Separate Pump and
Control Circuits

Elapse Time Meter

Non -Proprietary
Components,

o No Printed Circuit

Boards

Override switches for
manual operation

<s>
All Adenus Technologies Control Panels are

quality tested, certified, and UL listed.

Specifications

PANEL DAC1 DAC2

FLA: 37 Amps 44 Amp
-

CONTROL

Volts: 120 VAC 120 VAC

Hertz: 60 Hz 60 Hz

Phase: Single Single

PUMP

Max HP: 1 HP 3 HP

Volts: 120 VAC 240 VAC

Hertz: 60 Hz 60 Hz

Phase: Single Single
FLA: 16 Amps 17 Amps

MountingDimensions(pdf)
TroubleshootingGuide(pdf)

enus
Technologies



SPECIFICATIONS

• 2.90x3.75"

• Min/max

temperatures 32-

1702F

• power cord is

chlorinated

polyethylene type
SJOOW-300v

• 16/2 for N/O or

• 18/2 for N/C and
wide angle switches.

• 16/2 N/O 13amps
@120-240 VAC ViH.P
18/2 N/C and Narrow
angle N/O 10 AMPS

@ 120 VAC, 3 AMPS
@ 240 VAC

FEATURES

Leak proof, shock

proof, and impact

resistant

Durable

polypropylene outer

shell and a solid

polyurethane foam

interi

849 Aviation Parkway

Sm>ma.TN 37167

(888-4-ADENUS)

Control/Pump Duty Float Switches

Pump duty. As the float raises 1" (5Q) above
horizontal, the contact becomes closed and completes the circuit Thisfloat
is generally used to turn on pumps.

Normally Closed (N/C): Control duty. As the float falls 1"(5s) below
horizontal, the contact becomes closed and completes the circuit Thisfloat
is generally used to turn offpumps as a fail-safe method (redundant off).

Control duty. As the float raises l"(10g) above
horizontal, the contact becomes closed and completes the circuit This float
is generally used to turn on pumps. With a narrow-angle activated
actuation, these are often used in pump stations and recirculating sand
filters (RSFs) where water levels require more precision.

These floats are constructed ofa
durable polypropylene outer shell and a
solid polyurethane foam interior. They
are designed for accurate liquid level
control in many applications including
sewage and wastewater environments.
Adenus float switches can be utilized to
signify specific water levels for direct
alarm actuation, and can be used as a
"pump-on" or "pump off'switch.

www.adenus .com

Applications
For use with Adenus

technologies control

Panels

Pump Stations

Recirculation Sand

Filter Beds.

STEP and STEG tanks

Adenust
Technologies



SPECIFICATIONS

• Polyethylene.
• 43"" 60", 68"

and custom sizes.

• Schedule 40 pvc
• Pex tubing
• Kilter Screen 19" or

30", Polypropylene.

DUES

• Pex easy quick
disconnect fittings.
Inlet holes drilled to

order.

4 inch cap plug to
ensure filtration.

Optional one wire
connection.

Optional external
pump chamber -
just add XPCto the
nomenclature and

still receive the

same features.

APPLICATIONS

Effluent collection

pumping systems.
Existing STEP tanks
with consistent

alarms.

Recirculation tanks.

Pump stations.

849 Aviation Parkway

Smyrna, TN 37167

(888-4-ADENUS)

Self-Cleaning Effluent Pump Vault

Effluent Collection Vault (ECV)

Vault height (43", 60", 68", 96")

Filter height

Inlet holes

Discharge size

The self-cleaning pump
vault is designed to provide the
most sustainable wastewater

solution for the engineer, the
installer, and ultimately the
responsible maintenance entity.

The flush tubing creates a
slow vortex inside the vault and

against the screen in order to
clean offsolids. Solids are forced
out of the vault through a 2"
discharge. This feature promotes
a cleaner surface area on the
screen and in return requires less
maintenance on the filter and
pump.

Pumps are fully
encompassed within the screen in
order to ensure filtration, even in
high water conditions. Included in
the design is a specially molded
pump chamber cap that inhibits
solids from reaching the pump's
screen without filtration.

Modified flow restrictions
allow for effluent pumps to run
within their optimal performance
range on their respective pump
curves. This feature leads to
longer pump life.

The depth ofthe intake
holes can be changed in order to
ensure flow induction from the
best quality effluent in the tank.

ECV- 68 -18-12-2 . XPC (Optional)

Adenus
Technologies



Specifications

Touch Screen interface

Programmable Logic
Controller

Supports multiple protocols

Configured using Crimson
2.0 Software

Upto5RS-232/422/485
Serial ports

10BaseT/100Base-TX

Ethernet Port To network

Units, host web pages, and
FTP server

Remote Web Access and

Control Facility
Configuration is stored in
non-volatile memorv U

Mbyte Flash)

Compact Flash socket to
Increase memory and for
Data logging'.

NEMA4X/IP66 Front Panel
TVSS protection

CiimateXontrcl

Current Sensors

GFCI outlet

Isolation Relays

HAWKMS Capable

Applications
Adenus Technologies FFRT
Control Panels are used in

large sand filters, lagoons,
and drip fields to control all
pumps, zone valves, filters,
and UV units.

Monitor flow rates and

recirculation schedules from

849 Aviation Parkway

Smyrna, TN 37167

(615-220-7200)

FFRT Control Panels

Adenus Technologies smartpanelsarespecifically designed with
maintenance personnel and environmental protection in mind. This
uniquemonitoring system willmaximize energy savings while
ensuringproper treatmentand dischargerates, enhancing the value
ofyourmaintenance schedule. The telemetry option allowsfor
maximumproduct support while troubleshooting operational and
treatment issuesfrom any location. Product lines include standard
fixedfilm reactorpanels, lagoon panels, drip irrigation,andremote
telemetry units.

n

J
Fixed Film Reactor Telemetry with_ Recirculation pumps_ Discharge
pumps and_ Drip zones: STANDARDS=

Fl RT-2R2D-5 Drip 2 Recirculation, 2 Discharge, 5 drip zoneswith telemetry
FFRT-4R-2D-10Drip 4 Recirculation, 2 Discharge, 10 drip zones with telemetry
FFRT-6R-2D-15Drip 6 Recirculation, 2 Discharge, 15 drip zones with telemetry
FFRT-8R-2D-23Drip 8 Recirculation, 2 Discharge, 23 drip zones with telemetry

Features / Benefits

User friendly Touch Screen LCD
Remote Telemetry ready

o Email/SMSAlert
o Operate with any smart

phone
o HAWKMS ready

Intricate data logging
Non proprietary Components

o NO Printed Circuit Boards

©

UL Type 4 rated
TVSS and isolation relaysfor
lightning protection
Climate Controlled

Manual Operation via
maintained switches

enusf
Technologies*
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SPECIFICATIONS

• 5000gallon-J25.0UU

gallon designs

• BOD 5MG/L

• TSS <5 MG/l

• 11 CAL 500

COL/JOOML

• FIX AI < 10 WITH

DJSINi in ION
• NITRATES <15

VKj'l 0'ARIES BY

sourc::i )

AMMONIA <] MGL

URES

Low Maintenance

Minimal Moving

parts

Aesthetically

pleasing and
odorless

Telemetry Ready
with HAWKMS

capabilities

Applications

1 Cluster homes

Schools

Commercial

Development

849 Aviation Parkway

Smyrna. TN ?^\(^~

"8-4-ADENUSl

RSF Sizing Chart

RSF

Dimensions

35'x30'

50/50 Split
RSF Number

AT-3530

80/20 Split
RSF Number

13516430

RSF

Capacity

5,250 gpd

35'x40' AT-3540 B3516440 7,000 gpd

35'x50' AT-3550 F35210450 8,750 gpd

35' x 60' AT-3560 C35312460 10,500 gpd

35'x75' AT-3575 G35315275 13,125 gpd

35'x80' AT-3580 D35416480 14,000 gpd

35' x90' AT-3590 K353I8490 15,750 gpd

35'x 100' AT-35100 H354204100 17,500 gpd

35'x 120' AT-35120 L354244I20 21,000 gpd

35'x 150' AT-35150 M355304I50 26,500 gpd

' 6,187 gpd55'x 22.5' AT-5522.5 M5516322.5

55'x30' AT-5530 B5528330 8,250 gpd

55'x 37.5' AT-5537.5 G55210337.5 10,313 gpd

55'x45' AT-5545 M55212345 12,375 gpd

55'x60' AT-5560 D55416360 16.500 gpd

55'x 67.5' AT-5567.5 N5531867.5 18,562.5 gpd

55'x75' AT-5575 155420375 20,625 gpd

55' x 90' AT-5 590 055424390 24.750 gpd

55'x 93.75' AT-5593.75 J55253993.75 25,781 gpd

55'x 112.5' AT-55112.5 P555303112.5 30.937.5 gpd

55'x135' AT-55135 Q556363135 37,125 gpd

55' x 157.5' AT-55157.5 R557423157.5 43,312.5 gpd

55'x 180' AT-55180 S558483180 49,500 gpd

55'x 202.5' AT-55202.5 T559543202.5 55,690 gpd

55'x 225' AT-55225 W5562936225 61,875 gpd

1 55'x 247.5' AT-55247.5 U5511663247.5 68,062 gpd

55'x 274' AT-55274 V5512723274 75,350 gpd

55'x 450' AT-55450 X5562936450 123,750 gpd

www.adenus.com
Adenusl
Technologies*



ULTRAVIOLET WATER PURIFIERS S2400C - 40 gallons per minute/2,400 gallons per hour

• 40 to 416 gallons per minute (2,400 to 25,000 gallons per hour)

• Multiple S2400C units can be plumbed for higher flow rates

• Type 316 Stainless Steel, electropolished and passivated

• Easy Off™ Retainer Cap for effortless lamp change

• Drain Plug for draining the purifier chamber

• Sight port for viewing germicidal lamp operation

• CE Compliant versions available

• Removable flared heads for easy disassembly

• Flared heads can be rotated to accommodate irregular plumbing
connections if required.

• Patented wiper mechanism for quartz sleeve cleaning

• ULApproved Ballast

11 1/B

375Marcus Boulevard • Hauppauge, NY 11788 • USA
63l.273.0500 • Fax: 63l.273.077l

e-mail: info@ultraviolet.com

Document No. 98-1268 • Revised November 2008• ©2005-2008 Atlantic Ultraviolet Corporation®

-

S2400C

RTLRITICI ULTRAVIOLET
CORPORATION*

www.ultraviolet.com



SOLENOID CALCULATIONS

The following tableIncludes cut-sheetspecs provided by NETAFIM USA

Solenoid

Markings

Dorot

GemSol

GemSol

con

Vollage
(volts)

24

24

24

Rated

Power

(watts)

2.2

5.5

8.D

Inrush

Current

(amps)

0.15

0.72

0.93

Holding
Current

(amps)

0.15

0.42

0.55

Orifice

(millimeters)

1.8

2.0

1.6

T7ie following tabla Includes standardAmerican Wire Qaugesizes and the Ohms per1000ft.

AWG# 18 16

OHMS pfm.ft 6.40 4.02

Ra= resistance ofwire In Ohms per ft
AVL= allowable voltage loss

L= length from controller to valve
llrr= Inrush current

2.2W SOL ;NOID

WIRE MAXIMUM

SIZE DISTANCE

18 2500

16 3980

14 G349

12 10063

10 16000

8 25397

6 40000

4 64000

14

2.52

12
1.59

L= AVLMOOO

RA * 2 • tin

5.5W SOLENOID

WIRE

SIZE

MAXIMUM

DISTANCE

18 821

16 829

14 1323

12 209S

10 3333

8 5291

G 8333

4 13333

10

1.00

Maximum

Pressure

(Psi)
140

90

170

0.63

TOTAL

ALLOWABLE

LOSS (volts)

4.8

4.8

4.8

nofo: rrrfa' a&ombfe tosa is

•^lO-HofCoflVoHngB

0.40

8.0W SOLENOID

WIRE MAXIMUM

18 403

16 642

14 1024

12 1523

10 25B1

8 4096

6 5452

4 1D323

-

0.25 3



STA-RITE

high head multi-stage submersible effluent pumps
The STEP Plus* 4" submersible
filtered effluent pumps in 10,
20, 30 and 50 GPM models offer
dependable performance and
value for high pressure fdtered
effluent applications.

These STEP Plus pumps will
handle "dry run" conditions
where other manufacturers fail.

The 10, 20, 30 and 50 GPM are
industry standard 3-3/4" in
diameter.

APPLICATIONS

• Filtered Effluent... for residential,
commercial, and agricultural use.

BaHnmnaa
Shell - Stainless steef

Discharge -
10, 20 and 30 GPM models:
fiberglass-reinforced thermoplastic;
50 GPM models: stainless steel

Discharge Bearing - Nylatron®
Impellers - Delrin®

Diffusers - Polycarbonate

Suction Caps - Polycarbonate with
stainless steel wear ring
Thrust Pads - Proprietary spec.
Shaft and coupling - Stainless steel
300 grade

Intake - Fiberglass-reinforced
thermoplastic
Intake Screen - Polypropylene
Jacketed Cord - 300 Volt "SOOW"
jacketed 10' leads (2-wire with
ground); optional 20', 30', 50' and
100'lengths available

Delrin* is a registered trademark of
E.I. DuPont de Nemours and Co.
Nylatron8 is a registered trademark
of Polymer Corp. ST.E.P. Plus* is a
registered trademark of Pentair Water.
In order to provide the best products
possible, specifications are subject to
change.

STE.P/^r
.SIA-RITE EFFLUENT PUMP

FEATURES

Proven "Floating Impeller"
Staging System - Incorporates
lst-in-class performance, sand
handling and thrust management
staging system with the industry
exclusive "dry-run" designelement.
Reinforced engineered composites
and stainless steel, offering high
resistance to corrosion and abrasion.

Discharge - Tested-tough, fiberglass-
reinforced thermoplastic, with proven
internal check valve. Large wrench
flats and rope hole.
Shell - 300-grade stainless steel
pump shell offers high corrosion
resistance.

Shaft - Hexagonal 3/8", 300-grade
stainless steel pump shaft; offers
generous impeller drive surfaces.

Shaft Bearing - Exclusive self-
lubricating Nylatron bearing resists
wear surface from sand.

Motor Bracket - Tested-tough,
fiberglass-reinforced thermoplastic;
incorporates an integral suction
screen.

Customer Service: (888)782-7483 Fax Orders:(800)426-9446 www.pumps.com PentairWater Delavan. Wl 53115 USA S5594SES

1



STA-RITE

high head multi-stage submersible effluent pumps
i.id.miMimm.Mhes

Catalog
Number HP Stages

Max.
Load
Amps Volts

Phase/
Cycles

Cord
Length

STEP10 1/2 6 10.5 115 1/60 10'

STEP20 1/2 5 10.5 115 1/60 10'

STEP30-05121 1/2 3 9.5 115 1/60 10'

STEP30X20FT-05121 1/2 3 9.5 115 1/60 20'

STEP30X30FT-O5121 1/2 3 9.5 115 1/60 30'

STEP30-05221 1/2 3 4.7 230 1/60 10"

STEP30X20FT-05221 1/2 3 4.7 230 1/60 20'

STEP30X30FT-05221 1/2 3 4.7 230 1/60 30'

STEP30-10221 1 5 9.1 230 1/60 10'

STEP30X20FT-10221 1 5 9.1 230 1/60 20'

STEP30X30FT-10221 1 5 9.1 230 1/60 30'

STEP30-15221 1-1/2 6 11.0 230 1/60 10'

STEP30X20FT-15221 1-1/2 e 11 0 230 1/60 20'

STEP30X30FT-15221 1-1/2 6 11.0 230 1/60 30'

STEP50-10221 1 3 9.1 230 1/60 10'

STEP50X20FT-10221 1 3 9.1 230 1/60 20'

STEP50X30FT-10221 1 3 9.1 230 1/60 30'

STEP50-15221 1-1/2 4 11.0 230 1/60 10'

STEP50X20FT-15221 l-l/? 11.0 230 1/60 20'

STEP50X30FT-1522 11.0 230 1/60 30'

lUiJtililUWWitaM*:
Head

(Feet/Meters)
Catalog
Number

Gallons/Liters
per Minute PSI

STEP10

0/0 255/78 no

5/19 228/69 99

10/38 170/52 74

12.5/47 120/37 52

STEP20

O/O 180/55 78

7.5/28 160/49 69

15/57 135/41 58

20/76 115/35 50

25/95 75/23 32

STEP30-05221 &

STEP30-O5121

0/0 102/31 44

8/30 100/30 43

16/61 97/30 42

24/91 84/26 36

30/114 68/21 29

36/136 47/14 20

STEP30-10221

0/0 171/52 74

8/30 166/51 72

16/61 162/49 70

24/91 140/43 61

30/114 114/35 49

36/136 78/24 34

STEP30-15221

0/0 206/63 89

8/30 203/62 88

16/61 199/61 86

24/91 176/54 76

30/114 146/45 63

36/136 101/31 44

STEP50-10221

O/O 90/27 39

10/38 86/26 37

20/76 83/25 36

30/114 79/24 34

40/152 71/22 31

50/190 62/19 27

60/227 49/15 21

70/265 27/8 12

STEP50-15221

0/0 120/37 52

10/38 115/35 50

20/76 110/34 48

30/114 104/32 45

40/152 95/29 41

50/190 82/25 35

60/227 65/20 28

70/265 36/11 16

Customer Service: (888) 782-7483 Fax Orders: (800)426-9446 'www.pumps.com PentairWater Delavan.WI53115USA « S5594SES
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STA-RITE

high head multi-stage submersible effluent pumps
♦I'WUH'lWtiHME

^

1-1/4" NPT
DISCHARGE

2" NPT DISCHARGE
(50GPM ONLY)

10 GPM, 1/2 HP = 12-1/2"
20 GPM, 1/2 HP = 13-1/4"
30 GPM, 1/2 HP = 11-1/2"
30 GPM, 1 HP = 14"

30 GPM, 1-1/2 HP = 15-1/4"
50 GPM, 1 HP = 13-1/4"
50 GPM, 1-1/2 HP = 15-1/4"

10 GPM, 1/2 HP = 21-1/2"
20 GPM, 1/2 HP = 22-1/4"

30 GPM, 1/2 HP = 22-1/2"
30 GPM, 1 HP = 27-1/2-

30 GPM, 1-1/2 HP = 30-1/4"
50 GPM, 1 HP = 26-3/4"
50 GPM, 1-1/2 HP = 30-1/4"

Jacketed Cord

10'

(Standard)

20', 30", 50', 100'
(Optional)

Dimensions (in inches) are for estimating purposes only.

PGIltcllf Customer Service: (888) 782-7483 Fax Orders: (800) 426-9446 www.pumps.com PentairWater Delavan.Wl 53115 USA 55594SES (12/07)
Water
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HAYWARD w Control Systems

True Union Ball Check Valves
1/4" to 6" PVC, Coram* CPVC, PPL

Features

Full Port Design to 4"
•True Union Design
• Easy Maintenance
• FPM or EPDM Seals

Unique Square Cut Seat
Works in Any Position
Except Downflow

Corzan® is a registered trademark of Noveon, Inc.

Options

Foot Valve Screens

Backftow Prevention
Hayward True Union Ball CheckValves pre
vent reversal of flow in piping systems. They
are ideal where backflow could potentially
cause damage to pumps, filters, or process
equipment.

Automatic Operation
Hayward True Union Ball Check Valves
operate without the need for any adjust
ments or settings. Line pressure moves the
solid plastic ball off the elastomer seat,
opening the valve. When the inlet flow
stops, back pressure moves the ball back
onto the seat - stopping the flow.
Additionally, this valve features a unique
square-cut elastomer seat to seal at low
back pressures.

True Union Design
Sizes 1/2" to 6" feature a true union design.
This allows for easy removal from a piping
system without breaking downpiping con
nections. Just unscrew the twoassembly
nuts and lift the valve body outof the line. A
Trim Check design is used for the 1/4" and
3/8" sizes. While not true union, the valves

are fully repairable, unlike some other small
er check valves.

No Corrosion Failures
Because of their all-plastic construction,
these valves will never jam orstick as a
result of rust or corrosion. Also they will not
contaminate sensitive fluids that come into

contact with them.

1-888-429-4635 (1-888-HAYINDL)



/ Flow Control Systems

Technical Information

/

True Check with foot
valve screen installed

Inches /Mill

Parts Ust

True Union Ball
Check Valves

1. Body
2. O-Ring Seals
3. Square Cut O-Ring Seat
4. Seal Retainer

5. End Connector

6. Union Nut

/ Size A B C D E F G Weight - (lb / kg)
Socket/Threaded Flanged

1/4" 3.06/ n 0.31 / B 1.38/3. 0.50/ U N/A N/A N/A 0.13/ 0 N/A

3/8" 3.06 / r*B 0.31 / 8 1.38/35 0.50/ i3 N/A N/A N/A 0.13/03 N/A

.1/2"/20* 4.63/ i IS 0.50 / 1a 2.25 / 5 * 0.75/ IS 6.75/ 171 4.88/12'= 2.32 / 5S 0.75/2 1.00/

3/4"/ •••-.• 4.75/ IS 0.75 / , 9 2.63 / S 1.0/25 7.13/ .3, 5.00/ i2> 2.60 / 66 0.75/ 34 1.38/52
VI 32* 5.25/ i.33 1.00/25 3.00/73 1.25/32 7.75/ i37 5.88/ M 2.88/73 1.25/57 2.13/ S-

1-1/4"/ 10* 6.30/ ISO 1.25/32 4.00/ .02 1.76/ 44 9.19/233 6.94/ 17 3.75 / £5 2.00 / .90 3.75 / i .70
1-1/2"/50* 6.75/ I 7, 1.50/33 4.00/ roe 1.75/44 9.75/2-18 7.06/ 17 3.75 / 25 2.00/20 3.75/ 1.70

2"/53* 8.00 / 203 1.94/ - 5 4.75 / 2.25 / 57 11.25/233 8.56/2 i7 4.50 / 1 ,4 3.75/ 1.70 5.75/ 2.60
2-1/2" 10.68/271 2.88/73 6.56/ 137 3.25 / 83 14.38/365 11.25/233 2.50 / 5-- 10.00/ .5-, 14.00/6.33

3"/ 90* 10.56/238 2.88 / 73 6.56 / : 3.25 / 33 14.38/365 11.25/288 2.50 / 3- 10.00/ 5.' 14.00/S.33
4"/ HO* 12.94/J 4.00/ ,02 8.56 / 2 4.25/ 108 17.00/-! 32 14.63/372 4.25/ 108 17.00/ 7.72 25.00/ . 36

vr N/A 4.00/ 102 N/A 4.25/ 108 19.19/487 N/A N/A N/A 30.20 / l • - •

Operating Temperature/Pressure
/ Size

1/4"-3/8"*

1/2"-4"

1/2" -2"

\ 6"

Material

PVC

PVC

or CPVC

NAT. PPL*"

PVC

or CPVC

'Trim Check Design
** 4" ValveVenturied to 6"

***2"Ratedal 100 PSI

End. Conn.

Socket or Threaded

Socket, Threaded,

or Flanged

Threaded

Flanged

Seals

FPM

FPMor

EPDM

FPM

Pressure
Rating

150 PSI

@70°F

Non-Shock

TEMPERATURE 'C

30 30 40 SO 60 TO 80 BO 100 110 120 130
-v-

80 100 120 140 160 1BO 200 820 240 280 280

TEMPERATURE 'F

/ Pressure Loss
' Calculation Formula

AP = Pressure Drop
Q = Flow in GPM

Cv = Flow CoefficienlV

Cv F ' f fr "

( Size Factor Size Factor

1/4" 1.0 1-1/2" 45

3/8" 3.0 2" 130

1/2" 4.8 2-1/2" 170

3/4" 7.7 3" 250

1" 11 4" 400

\1-1/4" 25 6" 340 -

wwwJiaywardflowcontrol.com

:
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BERMAD Irrigation Solenoid Valves Catalog

5 - Series

Model S-390

Continuous Current Solenoid Pilot Valves

Model 5390.2-way Solenoid Pilot Valve

Technical Data and Specifications:

• Pressure Range: 0-10bar

• Materials:

Seals: NBR

Wet parts:Stainlesssteel 400 and nylon

• Base Flow Factor: Kv = 1.3 l/min at AP of 1 bar with orifice

size 1.8 mm

• Solenoid to Base Connection: W 20 UNEF threaded

• Leads: 0.32 mm2 x 30 cm

Operating Principle

2-uuay N.C.

De-energized ^^ Energized

24VAC
1,7«*•**

WAV

••OOCL S-3»0-2
S/N8119

SWay Electrical Data

Actuator

Type

Actuator

Index

Cable

Color

Power

(watt)

Current (amp) Coil Resistance

ohm@20°CInrush Holding

24VAC-R AR Red 1.7 0.28 014 35

24VAC-D ED Red/ 2.2 0.13 0.13 56

24VAC-R DR Red 2.2 0.76 0.43 6

24VDC AO Black 3.6 0.15 0.15 170

12VDC HO
.

3iU9 3.8 0.17 0.17 38

Maximum cablelengthaccording to coiltype (at cable cross
section: 0.5 mm2, orifice size:1.8 mm, airgap:0.8 mm)

For cables longer than shown in diagram...
In orderto calculate the cross section ofa length other than shown
inthe diagram, use thefollowing equation:

12--

400 600 800 1000 1200 1400 1600 1800 2000

Length (m)

S =

L(sol) =

S =
L (sol)

L (diagram)
x0.5

Minimum conductor cross-section in mm2

Length ofactual cabletosolenoid

L(diagram) = Length ofcable shown inthis diagram



B€RMAD Irrigation

Typical Applications
200 Series, Globe Pattern

• • ;.:i-ipi:io,i

A3/4" or1", Globe pattern, main hydraulic valve is directly operated
by an S-390 2-way solenoid. These solenoid pilot valves are typically
used in irrigation systems for turf, public and private gardens,
greenhouses andsmall plots.

/alve Configuration

N.C. Valve

(2-way Solenoid Operated)

N.C. Valve

(3-way N.O. Solenoid Operated)
Designed for debris laden water.

N.O. Valve

(3-way N.C. Solenoid Operated)

Main Valve

Valve closed

Valve open

J-K

Solenoid Valves Catalog

5 - Series

200 Series

J) Solenoid

Manual

Valve open

Valve closed

iu

sn



True Union Ball Check Valve

Standard Features (Sizes 1/2" - 2")
• Uniseat/seal of EPDM or FKM

• Ball is the only moving part. It unseats to permit
flow in one direction but seals against seat to
prevent backflow.

• May be used vertically or horizontally

• Minimum shut-off of 5 psi

• All sizes rated for full vacuum service

• Solid thermoplastic ball

Options:
• PTFE coated FKM uniseat/seal

• Spring-loaded ball to assist ball in seating faster

FLANGED END

Dimensions (Sizes 1/2" - 2")
FLANGED THREADED

Specifications
Sizes: True Union : 1 /2" - 2"

Single Union: 3" - 4"
Models: Socket, Threaded, Flanged (ANSI),

Butt End

Bodies: PVC, CPVC, PP and PVDF
Seats: EPDM, FKM, PTFE

Seals: EPDM, FKM, PTFE

Option: Foot Valve

Sizes 1/2" - 4" PVC/EPDM/FKM Models
are available with IMSF-61 Certification

Parts List - True Union (Sizes 1 /2" - 2")
PARTS

NO. DESCRIPTION PCS. MATERIAL

1 Body 1 PVC, CPVC, PP, PVDF

2 Ball 1 PVC, CPVC, PP, PVDF

3 End Connector 2 PVC, CPVC, PP, PVDF

4 Union Nut 2 PVC, CPVC, PP, PVDF

5 Stop Ring (A) 1 PVC, CPVC, PP. PVDF

8 Stop Ring (B)* 1 PVDF

9 Seat 1 EPDM, FKM, PTFE

10 O-Ring 1 EPDM, FKM, PTFE

3a Ring" 1 Stainless Steel 304

Used for flanged end
Used for CPVC body, threaded end* 1/2" - 1"

SOCKET END

(3)

SOCKET

SPIGOT END

(j r^ r
5
GS

ft j-|_/_
L

SPIGOT(BUTT END)
NOMINALl

size JANSI CLASS
150

PVC, CPVC PP, PVDF (din) PP, PVDF (ips) PP,PVDF

1/2 15

D

3.50

3.88

4.25

c

2.38

2.75

3.12

h

0.62

0.62

0.62

5.12

6.10

6.50

0.47

0.55

0.55

di

1/2-14NPT

3/4-14NPT

1-111/2NPT

I

0.59

0.67

0.79

L

3.39 0.59

Di

1.89

4.06

4.45

0.79 2.36

0.98 2.76

PP, PVDF DIN 16962

ch d2 I di d2

0.570.848 0.8360.688 3.430.768 0.760

1.058

1.325 .310 0.

1.046i0.719j3.86j0.965j0.957

75 4.37n\2401.23:

0.63

0.71

diL

3.19 0.83 0.8/

3.70 1.03 1.00

4.13 1.30 1.13

3.31

4.43

4.35

DIN 3442 PP

di

0.787

0.984

1.260

I

0.728

0.886

0.866

t

0.098

0.106

0.118

PVDF

t

0.075

0.075

0.094

L

4.00

4.35

i4J5
3/4

1

1 1/4 30 11/4-111/2NPT 0.87 5.00 1.22 3.781.670 1.655 0.938 4.92

1 1/2 40 5.00 3.88 4 0.62 7.56 0.63 11/2-111/2NPT 0.98 5.94 1.57 3.78)1.912 1.894 1.0945.94i1.947 1.937 0.93 5.62 1.89 1.37 5.57 1.969 1.260 0.181 0.118 5.75

50 6.00 4.75 4 0.75 8.43 0.63 2-111/2NPT 1.106.97 4.17 2.387 2.369 1.156^.77 2.4612.01 2.445 1.08 6.69 2.36 1.50 6.49 2.480 1.417 0.228 0.118 I6.50

ASAHI/AMERICA
Rev.D06-06
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KBI Company Page 1 of 1

HOME OWNERS QISTRIBUTOI ARCHITECTS

Commercial Ball Valves (Solvent)
Features;
• EPDM O'rings.
• Meete/e*ceeds ASTM schedule 80 dimensional and material standards.
• Precision molded micro-finish ball for long life.
• HMW-HDPE "Hoating seals" resist sticking.
• High quality series, ideal for all rasideniial, industrial and commercial irrigation amplications.
• Pressure rated at235 psi (tested to 500 psi static @73°F).
• Patent pending "Stem-Lock" design.
• Full port design and schedule80 sockets.
• Molded in the USA byKBI.
• Replacementhandlesavailable.
• Listed by IAPMO as meeting the requirements ofthe Uniform Plumbinq Code (UPC).
•NSF Standard 61 listed.

wo lhlyOiK.* §

Ou» Guarantee Company Info Find KBI

U**„ //. I 1

Model

LT-0500-S

LT-0750-S

LT-0750-S

LT-1250-S

LT-1500-S

LT-2O00-S

Size Connection

1/2" Solvent

3/4" Solvent

1" Solvent

1 1/4* Solvent
1 1/2" Solvent

2" Solvent
Some fields might not be applicable for

<\P

17



SPECIFICATIONS

• 2"

• Schedule 80 PVC

• See Specifications

Chart below

• Designed for use

in with Adenus

FFRT panels

FEATUR]
• Automatic

Backwash for

self-cleaning

operation

Compact Design

Regulated

Volume

Flow meter

Optional UV
Sanitation

Applications
• Effluent and

water land

discharge

• Drip Field

protection

• RSF final

treatment

• Lagoon final

Treatment

Arkal Sanitron Units

AT-2" ARKAL

The Arkal Filter is the state

of the art technology for removing
fine particles from cleaned effluent
before disposal to drip irrigation.

Dual Arkal Filters from Adenus
require minimum maintenance
and add an extra level of
protection to your drip field.

Forward movement ofwastewater
through the Sanitron ultraviolet
units expose fecal coliform colonies
to lethal UVlight Arkal Filters
utilize clean-water

technologies to provide cost-
effective filtration solutions for
industrial, municipal, and
commercial applications.

2" NPT

INUETTOUTUn

5 HP
('.m'O'rnl I

52 :9 ['323.96 tit

_J

I**
-I —

Adenus!
www.adenus.com Technologies
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849 Aviation Parkway
Sm>'ma,\TN37167

(888-4-ADENUS)

Arkal Sanitron

2"Arkals

DATA 2 UNITS

Max. pressure: 10 bar; 145 psi

Min. pressure: 2.6 bar 38 psi

Flow rate (40-140 mesh, 100-4Q0u): 40 m»/h,176qpm

Flow rate(5S|i) 26m,/h;114gpm

Flow rate(20p) 15nV7h; 66gpm

Filtration S.A. 1760 cm2, 272 in1

Filtration Vol. 2640 01X1'; 160 in'

Filter L: 545 mm; 21-15/32"

Filter H: 815 mrn; 32-3/32"

Filter W: 720 mm, 28-11/32"

S2400C Sanitron

Model: S2400C Power Consumption: 140 Watts

Flow Rate (GPM): 40 Lamp Watts: 110 Watts

Flow Rate (GPH): 2400 Max Operating Press.: 100 PSI

lnlet\Outlet Size: 2"m NPT Ambient Temp.: 33° F - 100° F

Number of Lamps: 1 Quartz Sleeve: 1

Lamp Model No.: GX48L Drain Plug: %" NPT

Length: 52-1/8" Lamp Out Indicator: Translucent Siqht Port
Width: 6-9/16" Indicator: Sight Port
Height: 11-1/8" Ultraviolet Monitor: Optional
Chamber Diameter: 5-1/2" Audio Alarm: Optional
Shipping Wt.
(Gross): 49 Lbs Solenoid Valve: Optional

Voltage: 120V

Time Delay
Mechanism: Optional

Amps: 1.17A

Elapsed Time
Indicator: Optional

Frequency: 60Hz

enusf
Technologies"
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N - College I :ve Utility Disn
C P.O. Box 127,2000 Johnson Industrial Blvd., Nolensville, TN 37135
G Phone No. 615-776-2511 -Fax No. 615-776-2591

uaiitv!

November 11,2014

Williamson Count}' Planning Commission
Williamson County Administrative Complex
1320 West Main St., Suite 400
Franklin, TN. 37064

Re: Water Avai lability for Clovercroft Acres
Map 81, Parcel 5.00

Deai- Sir or Madam:

Nolensville/College Grove Utility District is amunicipal corporation authorized to
furnish water service in certain portions of Williamson County. The District has adopted
Rules, Regulations, and Standard Operating Procedures, which prescribe the conditions
under which the District will furnish water service. In addition, certain state laws delegate
authority to the Tennessee Department ofEnvuonment and Conservation various
planning commissions, cities and counties, which may affect the availability of service.

Subject to the payment ofall charges and fees imposed by the District and the approval of
any and all required governmental agencies, N/CG Utility District will make water
service available on afirst come, first-served basis with adequate pressure and volume to
serve 185± lots in Clovercroft Acres, provided the applicant complies with all of the
District's rules and regulations.

The project will require will require extensive off-site improvements prior to build out

IfI can provide any additional information please call me at 776-2511

Sincerely,

Charles Strasser
General Manager

•-.?*", 'S-a.-JT''C-uij.:. • !j: jg i ;.*• i;tr;
••



N Nolensville/Cullege Grove Utility District
P.O. Box 127, 2000 Johnson Industrial Blvd., Nolensville. TN 37135

G Phone No. 615-776-2511 - Fax No. 615-776-2591

October 9,2013

Jamie Reed, P.E., R.L.S.
President

Site Engineering Consultants
850 Middle Tennessee Blvd.
Murfreesboro, TN 37129

RE: Clovercroft Acres Subdivision
Williamson County

Deai- Mr. Reed,

Ipresented your request for information on the surcharge fee per lot for Clovercroft Acres
imm«r^£55! ^r' ^fng °n 10/8/13- The Board voted t0 set the surcharge fee at$1000.00 per lot. The fee, along with the other fees, will need to be paid prior to the startofeach
section that is developed.

Prior to construction, the developer will need to fill out an application for service. Our engineer
will design the water system improvements and get them approved by TDEC Once Ihave the
application and the engineer's estimate of the cost of construction, Ican have the contract drawn
up which will spell out the terras and conditions along with the fees. This can be done in phases
as they are developed.

Please contact me if you have any questions.

Sincerely,

Charles Strasser

General Manager

l^iL..r.^a< ^:l.s.-.: -.-._« ..ij:„2- •, • '
•
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SITE ENGINEERING CONSULTANTS

850 Middle Tennessee Boulevard Murfreesboro, Tennessee 37129
Ph.615-890-7901 FAX 615-895-2567

LETTER OF TRANSMITTAL

SEC, Inc.

Date: 6-24-15 TO: Brad Harris

Project: Chrisman Property TDEC - William R. Snodgrass Tennessee Tower

Project No.: 15064 312 Rosa L. Parks Avenue, 11th Floor

Re: SOP Nashville, Tennessee 37243

WE ARE SENDING YOU THE ATTACHED VIA courier THE FOLLOWING:

• Shop Drawings

0 Copies DOther_

NO. COPIES

• Original Plans

DATE

6-24-15 SOP application

0 Plan Prints D Specifications

DESCRIPTION

WEfepr
^jfigM6-24-15 SI000 permit check fee

W &%Qvr6-24-15 Pit Descriptions
Ion-ftftjj6-24-15 Soils map

^Or 20S-
6-24-15 Preliminary master plan layout

C£S

These are transmittedas checked: 0 For approval • For your use • As requested 0 For review and comment

• Approved as submitted • Approved as noted • Returned forcorrections • Resubmit copiesforapproval •
Submit copies for distribution • Return corrected prints • Prints returned after loan to us • Other

Remarks: Brad, please call if you have any questions regarding the information submitted.

Thanks for the help

Signed Jamie Reed P.E., R.L.S.

President



n-i^i!.!ifc4:i.miu.i "JvmnMr) u i.. ....a. i-l >• •v•l,jh ',^;ir-«a. wwi.quiiid/aiiM-gAii-nwnaf-

PARKS HOLDINGS, LLC
8119 ISABELLA LANE. SUITE 105

BRENTWOOD. TN 37027
PH.(615) 370-8669

PAY TO THE

ORDER OF TDEC

OneThousand and 00/100******^********

TDEC

MEMO

L^^S^ittal Fern for §9P

MIDSOUTH BANK

87-887-641

2364



Williamson County

STATE OPERATING PERMIT APPLICATION

FIDDLERS GLENN SD n,

WILLIAMSON COUNTY, TN

SEC, Inc.
SITE ENGINEERING CONSULTANTS

ENGINEERING • SURVEYING • LAND PLANNING

850MIDDLETENNESSEE BLVD• MURFREESBORO. TENNESSEE 37129

PHONE (615) 890-7901
WWW.SEC-CrviL.COM

'""••iimu»»*%*

**'<$&l

SEC Project No. 15064

&^



Table of Contents

Section Title

1.0 SOP Permit Application

2.0 Area of Review

3.0 Ground Water General Description

4.0 Population General Description

5.0 Nature of Fluid

6.0 General Location of Publicly Supplied Water

7.0 Description of System

8.0 Nature and Type of System

SEC Project No. 15064



1.0 SOP Permit Application

SEC Project No. 15064



SOPAPPLICATION - page 1

Permit Number: SOP-

Typc ofapplication: E| New Permit • Permit Reissuance • Permit Modification

Permittee Identification: (Nome ofcity, town, utility, jncastry. corporabon, indnriduel. etc.. «ppfyW according to Cvc provisions ofTennessee Code
Annotated Section b'J-i- iQ8 rod Regulations of theTennessee Water Quality Cowtrol Board.)
Pennhtee Name

(applicant):/Faci TennesseeWastewater Systems, Inc.
lityNtmc

Permittee

Address $51 Aviation Parkway Smyrna, TN 37167

Official Contact

Charles Hystt
fide ox Powtioa; "'
President

Matting, AdaW.
851 Aviation Pkwy

City. "I
Smyrna

State

TN

Zip:
37167

Phone numbcrfs): {615) 220-7200 E-maB

Optional Contact
Brian Carter

title or Position:

Operator

AddNBC

849 Aviation Pkwy
City:

Smyrna
Stale:

TN
Zip:
37167

Phone mmbcrGO:
office (615)220-7200

E-mail

Application Certification (must besigned inaccordance with the requirements ofRule 1200-4-5-.O5)

1certify under penalty oflaw that this document and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qualified personnel properly gathered and
evaluated the information submitted. Based on my inquiry ofthe person or persons who manage the system,
or those persons directly responsible for gathering the information, the information submitted is, to the best
of my knowledge and belief, true, accurate, and complete. I am aware that there are significant penalties for
•ggfagfojng false information, including the possibility offine and imprisonment for knowing violations.
Nbm mudlitis: orinl or mm i eL^Z^Z 1-#New Rod tills; print"v type

Charles Hyatt - President

Sismfen

c^~ n. iV*—
D*e

-19'It

OFFICIAL STATE USE ONLY
KacctvadDtfB rVmfl Number

SOP
Field Office Qrtkmm



SOP APPLICATION - page2

Facility Identification:

Permit Number: SOP-

Existing
Permit No.

Facility Name: Murfreesboro Road Fiddlers TF County: Williamson

Facility Address .. __ ,
orLocation: A,on8 Murfreesboro Road just east of Meadowbrook Drive

Latitude: N35°5r27"

Longitude: W86°4r07"

Name ofEngineer for the project: James F. Reed III P.E., R.L.S.

Engineeraddressand phone number: 850 Middle Tennessee Blvd. 615-890-7901

Name and distance to nearest receiving waters: Tributary to Arrington Creek and Wilson Branch splits the property
If any other State or Federal Water/Wastewater Permits have been obtained for this site, list their permit numbers"

None

Name ofcompany, utility, orgovernmental entity that will operate the permitted system: Tennessee Wastewater

Operator address: 851 Aviation Pkwy
Smyrna TN 37167

Has the owner/operator filed for aCertificate ofConvenience &Necessity (CCN), or an amended CCN, with the Tennessee Regulatory
Authority (TRA) (may be required for collection systems and land application treatment systems)? ^ Yes D No D N/A
If the applicant listed above does not yet own the facility/site or if the applicant will not be the operator, explain how and when the ownership
will be transferred or describe the contractual arrangement and renewal terms of the contract for operations. Tennessee Wastewater Systems
Inc. will own the facility and site.
Name of Public Water Provider: Milcrofton Utility District

Mike Jones 615-794-5947

mike(SmiIcrofton.corn

List Standard Industrial Codes (SIC)/North American Industrial Code (s) (NAIC) for proposed activity (these are located at
http://www.census.gov/epcd/www/naicstab.htm )4941 - water system, 4959 - Sewage treatment, 4971 - Irrigation

Complete the following information explaining the entity type, number ofdesign units, and daily design wastewater flow:

Number of Design Units
• City, town or county
[>3 Subdivision
• School

• Apartment

• Commercial Business
• Industry
• Resort
• Camp

• RV Park
• Car Wash
0 Other

No. of connections:

No. of homes: 175

No. of students:

No. of units:

No. ofemployees:

No. of employees:
No. of units:

No. of hookups:

No. ofhookups:
No. of bays:

Avg. No. bedrooms per home: 3-4 (5) 300gpd/home
Sizeofcafeteria(s):
No. of showers: 0

No. unitswith Washer/Dryer hookups:
No. units without W/D hookups:
Type of business:
Product(s) manufactured:

No. of dump stations:

Describe the type and frequency ofactivities that result in wastewater generation.

The treatment and land application of typical domestic waste.

I lo'A l^pil)

52,500



SOP APPLICATION - page 3

Permit Number: SOP-

Engineering Report (required for collection systems and/or land application treatment systems): I H N/A
Prepared in accordance with Rule 1200-4-2-.03 and Section 1.2 ofthe Tennessee Design Criteria (see website for more information)

g| Attached, or

DPreviously submined and entitled: Approved? • Yes. Date: • No

Wastewater Collection System: Dn/a
System type (i.e., gravity. low pressure, vacuum, combination, etc.): Watertight effluent pressure collection system

System Description: 2",3", and 4" diameter SDR 21 PVC pressure pipe and required fittings

Describe methods to prevent and respond to any bypass oftreatment or discharges (i.e., power failures, equipment failures, heavy rains, etc.):
Each home has aminimum of24-36 hours storage in the STEP tank. Heavy rains have aminimal impact on awatertight
collection system. Small generators can be connected to the pump stations and treatment system as necessary during an
extended poweroutage.

In the event ofasystem failure describe means ofoperator notification: All pumps have redundancy & alarms.

List the emergency contact(s)(name/phone): Brian Carter /615-220-7200

For low-pressure systems, who is responsible for maintenance ofSTEP/STEG tanks and pumps or grinder pumps (list all contact information)?
STEP tanks - Tennessee Wastewater, 849 Aviation Parkway, Smyrna, TN 37167 (615) 220-7200

Approximate length of sewer(excluding private service lateral): 7,000 LF

Number/lip oflift stations: / Number/hp of lift pumps

Number/volume oflow pressure and orgrinder pump tanks Proposed 1-1500 gal Recirc Tank, 1-1500 gal Final Dose Tank
Number/volume septic tanks 175-1,500 STEP tanks
Attacha schematicof the collectionsystem. ^ Attached
If this is asatellite sewer and you are tying in to another sewer system complete the following section, fisting tie-in points to the sewer system
and their location (attach additional sheetsas necessary):

Tie-in Point Latitude (xx.xxxx0) Longitude (xx.xxxx^
None

Land Application Treatment System:

Type ofLand Application Treatment System: El Drip Q Spray • Other, explain:
Type oftreatment facility preceding land application (recirculating media filters, lagoons, other, etc.): Recirculating media filter

Attach a treatment schematic. |3 Attached

Dn/a

Describe methods to prevent and respond to any bypass oftreatment or discharges (i.e., power failures, equipment failures, heavy rains, etc.):
The existing septic tank and proposed STEP tanks are sized for peak daily flow storage for the purpose of power failures
and equipment failures.

For New or Modified Projects: Fiddlers Glenn SD
Name of Developer for the project: Bob Parks
Developer address and phone number 640 Broadmor Blvd., Suite 100

Murfreesboro, TN 37129 (615-890-4045)
For land application, list: ^ Proposed acreage involved: approx. 12 acres total ^Inches/week gpd sq II u to be applied: 6 acre
required with additional 6 acre of soils area, approximately 0.2 gpd/sf loading rate
Is wastewater disinfection proposed?

Lj Yes Describe land application areaaccess:

No Describe how access to theland application area will berestricted fence with access gates



SOP APPLICATION - page 4

Permit Number: SOP-

Attach required additional Engineering Report Information (see website for more information)
Efl Topographic map (1:25.000 scale presented at asix inch by six inch minimum size) showing the location of the project including

quadrangle(s) name(s) GPS coordinates, and latitude and longitude in decimal degrees should also be included
Kl Scaled layout of facility showing the following: lots, buildings, etc. being served, the wastewater collection system routes, the pretreatment

system location, the proposed land application area(s). roads, property boundaries, and sensitive areas such as streams lakes springs wells
wellhead protection areas, sinkholes and wetlands.

El Soils information for the proposed land disposal area in the form ofaWater Pollution Control (WPC) Soils Map per Chapter 16 and 17 State
ofTennessee Design Criteria for Sewage Work. The soils information should include soil depth (borings to aminimum of4feet or refusal)
andsoil profile description tor each soil mapped.

IS1 Topographic map of the area where the wastewater is to be land applied with no greater than ten foot contours presented at aminimum size of
' I inches by 21 inches.

El Describe alternative application methods based on the following priority rating: (1) connection to amunicipal/public sewer system (2)
connection to aconventional subsurface disposal system as regulated by the Division ofGroundwater Protection, and/or (3) land application.

.a- It.in Hi. .,,,..,,.1 C .-.-.#,..., ., * *..! ill .t - .. . .. . " • *-*For Drip Dispersal Systems Only: Unless otherwise determined by the Department, sewage treatment effluent wells, i.e large capacity
treatment/dr.p dispersal systems after approval ofthe SOP Application, will be issued an UIC tracking number and will be authorized as
Permit by Rule per UIC Rule I200-4-6-. 14(2) and upon issue ofaState Operating Permit and Sewage System Construction Approval by the
Department. Describe the following:

The area of review (AOR) for each Drip Dispersal System shall, unless otherwise specified by the Department, consist of the area King within a
one mile radius or an area defined by using calculations under I200-4-6-.09 of the Drip Dispersal System site or facility, and shall include but
not be limited to general surface geographic features, general subsurface geology, and general demographic and cultural features within the area
Attach to this part ofthe application ageneral characterization ofthe APR, including the following: (This can be in narrative form) see 2.0
tit I A l»*ir^<»t*1t riiw*-»f*t ri*ii-x*-\ *-vCdll ».-%r>* .*.. .1 ----- • ^ ^ I. . _ » . . is _a • . •Ageneral description of all past and present groundwater uses as well as the general groundwater flow direction and general water quality.

see 3.0

Ageneral description ofthe population and cultural development within the AOR.i.e. El agricultural. • commercial. • residential or |~1
mixed.see 4.0

E3 Nature ofinjected fluid to include physical, chemical, biological or radiological characteristics, see 5.0
£3 If groundwater is used for drinking water within the area ofreview, then identify and locate on atopographic map all groundwater withdrawal

points within the AOR, which supply public or private drinking water systems. Or supply map showing general location of publiclv supplied
water for the area( this can be obtained from the water provider) see 6.0

• If the proposed system is located within awellhead protection area or source water protection area designated by Rule 1200-5-1-.34. show the
boundary of the protection area on the facility siteplan.

El Description of system. Volume of injected fluid in gallons per day based upon design flow, including any monitoring wells see 7.0
El Nature and type ofsystem, including installed dimensions ofwells and construction materials see 8.0

Pump and Haul:

Reason system cannotbe served by public sewer:

Distance to the nearest manhole where public sewerserviceis available:

When sewer service will be available:

Volume of holding tank: gal.

Tennessee licensed septage hauler (attach copy of agreement):

Facility accepting the septage (attach copyof acceptance letter):

Latitude and Longitude (in decimal degrees) ofapproved manhole for discharge ofseptage:

El N/A

Describe methods to prevent and respond to any bypass of treatment or discharges (i.e., power failures, equipment failures, heavy rains, etc.):

Holding Ponds (for non-domestic wastewater only): Sn/a

Pond use: • Recirculation DSedimentation DCooling DOther (describe):



Describe pond use and operation:

SOP APPLICATION - page5

Permit Number: SOP-

Ifthe pond(s) are existing pond(s), what was the previous use?

Have you prepared aplan to dispose ofrainfall in excess ofevaporation? • Yes • No
If so, describe disposal plan:

Is the pond everdewatered? • Yes • No

Ifso, describe the purpose for dewatering and procedures for disposal of wastewater and/or sludge?

Is(are) thepond(s) aerated? • Yes • No

Volume ofpond(s): gal. Dimensions:

Is the pond lined (Note if this is anew pond system it must be lined for SOP coverage. Otherwise, you must apply for
an Underground Injection Control permit.)? n Ye f-!N
Describe the liner material (ifsoil liner is used give the compaction specifications):

Is therean emergency overflow structure? fj Yes • No

Ifso,provide a design drawing ofstructure.

Are monitoring wells orlysimeters installed near oraround the pond(s)? • Yes • No
Ifso. provide location information and describe monitoringprotocols (attach additional sheets as necessary):

Attach required additional Information

• Topographic map (1:24,000 scale presented at asix inch by six inch minimum size) showing the location of the project including GPS
coordinates, latitude and longitude in decimal degrees quadrangle name should also beincluded.

• Scaled layout of facility showing the following: lots, buildings, etc. being served, the wastewater collection system routes, the pretreatment
system location, roads, property boundaries, and sensitive areas such as streams, lakes, springs, wells, wellhead protection areas sinkholes
and wetlands.

The area oi review (AOR) for each holding pond shall, unless otherwise specified by the Department, consist of the area Iving within and below
aone mile radius ol the holding pond site or facility, and shall include, but not be limited to surface geographic features, su'bsurface geologv and
demographic and cultural features within the area. Attach to this part ofthe application acomplete characterization ofthe AOR including the
following: (This can be in narrative form)

• Description ofall past and present uses of groundwater within the AOR, as documented by public record.

• Description of the groundwater hydrology within the AOR. including characteristics of all subsurface aquifers, presence or absence of
solution development features, general direction ofgroundwater movement, and chemical characteristics of the ground waters in the AOR..

• Description of the population and cultural development within the AOR, including the number of persons living within one mile of the well
or facility, land uses within the AOR. and the existence ofany community, state, regional or national parks, wildlife refuges, natural or
wilderness areas, recreational orother public-use areas, orany other environmentally sensitive features within the area ofreview.

• If groundwater is used for drinking water within the area of review, then identify and locate on atopographic map all groundwater withdrawal
points within the AOR. which supply public orprivate drinking water systems..

• Identify any surface water intake, which supplies apublic water distribution system and is located within the AOR or within three miles
topographically down gradient from the well or facility. Ifany such intake(s) wells or springs exist, then locate on map



SOP APPLICATION - page 6

Permit Number: SOP-

Mobile Wash Operations:

• Individual Operator • Fleet Operation Operator
Indicate the type of equipment, vehicle, or structure to be washed during normal operations (check all that apply):
E Cars rj Parking Lot(s): sq. ft.
DTrucks • Windows: sq. ft.
D Trailers (Interior washing ofdump-trailers, or tanks, is prohibited.) fj Structures (describe):
• Other (describe):

Wash operations take place at (checkall that apply):
• Carsales lot(s)
• Private industry lot(s)

• County(ies). list:

Wash equipment description:

• Truck mounted

• Rinse tank size(s) (gal.):
• Collection tank size(s) (gal.):
Pressurewasher: psi (rated)

Vacuum system manufacturer/model:

gpm (rated)

• Public parking lot(s)
• Private property(ies)
• Statewide

• Trailer mounted

• Mixed tanks size(s) (gal.):
Number of tanks per vehicle:

Pressure washer: • gaspowered f~l electric

Vacuum system capacity: inches Hg
Describe any other method or system used to contain and collect wastewater:

13 N/A

List the public sewer system where you are permitted or have written permission to discharge waste wash water (include acopy ofthe permit
permission letter):

Arechemicals pre-mixed, priorto arriving at washlocation? • Yes • No

Describe all soaps, detergents, or other chemicals used in the wash operation (attach additional sheets as necessary):
Chemical name: Manufacturer: Primary CAS No. or Product No.

or



2.0 Area of Review
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Soil Map—Williamson County. Tennessee

Map Unit Legend

Williamson County. Tennessee (TN187)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

ArB Armour silt loam. 2 to 5 percent
slopes

5.8 3.2%

ArB2 Armour silt loam. 2 to 5 percent
slopes, eroded

8.3 4.6%

ArC2 Armour silt loam, 5 to 12 percent
slopes, eroded

2.1 1.2%

AwC Ashwood silly clay loam. 5 to 12
percent slopes

1.1 0.6%

DnB Donerail silt loam, 2 to 5 percent
slopes

34.2 18.9%

DnB2 Donerail silt loam, 2 to 5 percent
slopes, eroded

12.3 6.8%

DnC2 Donerail sill loam, 5 to 12
percent slopes, eroded

2.1 1.1%

DoC2 Donerail silt loam,
concretionary, 5 to 12 percent
slopes, eroded

4.2 2.3%

Du Dunning silt loam, phosphatic 21.3 11.7%

Eg Egam silt loam, phosphatic 6.3 3.5%

HbB2 Hampshire silt loam. 2 to 5
percent slopes, eroded

0.3 0.2%

M> Lindetl silt loam. 0 to 2 percent
slopes, occasionally flooded

3.4 1.9%

MbA Maury silt loam. 0 to 2 percent
slopes

0.1 0.1%

MbB2 Maury silt loam, 2 to 5 percent
slopes, eroded

23.5 13.0%

MbC2 Maury silt loam, 5 to 12 percent
slopes, eroded

16.5 9.1%

McC3 Maury silly clay loam. 5 to 12
percent slopes, severely
eroded

8.7 4.8%

Me Melvin silt loam, phosphatic 21.2 11.7%

MoD Mimosa and Ashwood very
rocky soils. 5 to 20 percent
slopes

1.6 0.9%

Rb Robertsville silt loam,
phosphatic

0.1 0.0%

SIB2 Stiversville silt loam. 2 to 5

percent slopes, eroded
4.3 2.4%

StC2 Stiversvilie silt loam. 5 to 12
percent slopes, eroded

3.8 2.1%

Totals for Area of Interest 181.2 100.0%

Natural Resources

Conservation Service
Web Soil Survey

National Cooperative Soil Survey
6/4/2015

Page 3 of 3
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3.0 Groundwater General Description

The attached USGS maps indicate the Fiddlers Glenn Subdivision
wastewater treatment area drainage flow path is to the northwest
discharging into a tributary to Arrington Creek watershed and to the south
to a tributary of Nelson Branch. The site is comprised of approximately
180 acres. The topography is mainly gently rolling to rolling slopes of 5 -
15 %. The property is bordered by Murfreesboro Road to the north, to the
west, east and south by large tracts of land. Roughly 30% of the site is
wooded and the 12 acres for drip dispersal is mostly cleared with some
minor underbrush.

The above mentioned property has typically been used for pasture land.
Groundwater was used historically to provide water. At this time the area
is served by Milcrofton Utility District for water.

It is assumed that the groundwater movement and surface flows are to the
northwest to Arrington Creek and south toward Wilson Branch.

See attached maps and USDA soils info under Section 2 Area of Review.

4.0 Population General Description

The majority of the Area of Review is agriculture land used primarily for
pasture and row crops. See attached aerial map of property under
Section 2 Area of Review.

5.0 Nature of Fluid

Fiddlers Glenn Subdivision (-175 lots) will have a peak design discharge of
approximately 52,500 gpd of domestic wastewater. The effluent quality is
typical domestic residential treated wastewater that meets State Operating
Permit limits.

SEC Project No. 15064



6.0 General Location of Publicly Supplied Water

The area will be served by Milcrofton Utility District. See attachment next
page.

SEC Project No. 15064
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7.0 Description of System

Treated wastewater approximately 52,500 gpd is pumped through arkal
filter units and then distributed to HDPE drip lines with pressure
compensating emitters. The drip lines are to be installed on 2-foot centers
along the contours with the emitters spaced at 2-foot centers along the drip
lines. Drip lines are plowed into the soils that have been approved by a
certified soil scientist and placed at an approximate depth of 7-8 inches
below the ground surface. Distribution of the treated wastewater is
managed through solenoid valves and controlled by a programmable PLC.

8.0 Nature and Type of System

Treated wastewater from the subdivision will first be pumped from
numerous water tight septic tanks at each lot. Grey water is pumped from
the septic tank via a small diameter pressure collection line to a
recirculating sand filters (RSF). The wastewater will then cycle through the
RSF 5 times before discharging into the final dose tank. From the final
dose tank, the treated wastewater is pumped through arkal filter units and
then distributed through the drip dispersal lines within the approved soil
site.

SEC Project No. 15064



SOIL PEDON DESCRIPTION

described by: Lonnie Norrod and Terry Henry

site location: Hwy 96-WUliamson County-Christman Prop

PIT»: J

soil series: Armour

CLASSIFICATION: Hne-silty

PARENT MATERIAL: alluvium

cumate: thermic

SLOPE OFMAPUNIT: 0-5%

****

^>
%°"aF^ATt

*«§&***
DATE: 4/28/15

GEOMORPHIC DESCRIPTION: footslope

physiographic location: Nashville Basin

drainage class-, well drained

GROUND WATER: none

LAND COVER: COm Stubble

SLOPE OF PIT:

erosion: none to slight

Horizon Depth

(inches)

Matrix Color Depletions/Concentrations/Redox Soil Texture Soil Structure Soil Horizon Notes

Grade Size Type

Ap 0-9
silt loam

weak and

moderate

medium subangula

blocky

AB 9-14

silty
clay loam

moderaU medium subangula

Btl 14-32

silty
clay loam

moderate ncdium ubangulai
ilocky

Bt2 32-44
silty
clay loam

moderau medium subangula

blocky



SOILPEDON DESCRIPTION

described by: Lonnie Norrod and Terry Henry date: April 28, 2015

site location: Hwy 96-Williamson County-Christman Property geomorphic description: upland sideslope

physiographic location: Nashville BasinPIT#: 2

soilseries: Sykes

CLASSIFICATION: fine-silly

parent material: alluvium over Residuum

climate: thermic

SLOPE OF MAPUNIT: 0-5%

drainage class: well drained

GROUNDWATER: none

LAND COVER: com Stubble

SLOPE OF PIT: 5%

erosion: none to slight

Horizon Depth

(inches)

Matrix Color Depletions/Concentrations/Redox Soil Texture Soil Structure Soil Horizon Notes

Grade Size Type

Ad 0-7
sill loam

A 7-18
silt loam moderate medium

subangula
blocky

Btl 18-27

silty

clay loam moderate medium

subangula

blocky

Bt2 27-34
sillyclay moderate medium

subangula
blocky

m 34-44
clay weak medium

subangula
blocky



SOIL PEDON DESCRIPTION

described by: Lonnie Norrodand TerryHenry date: April 28, 2015

site location: Hwy 96-Williamson County-Christman Property geomorphic description: upland

PIT# 3 physiographiclocation: NashvilleBasin

soilseries: Sykes drainage class: well drained

CLASSIFICATION: fine-silly GROUNDWATER: none

PARENT MATERIAL: Residuum LAND COVER: COm Stubble

CLIMATE: thermic SLOPE OF PIT:

slope of map unit: 5-15% erosion: moderate

Horizon Depth

(inches)

Matrix Color Depletions/Concentrations/Redox Soil Texture Soil Structure Soil Horizon Notes

Grade Size Type

Ap 0-9
sill loam

weak &

moderate

Pine &

medium
subangula
blocky

BU 9-17

silty

clavluam
moderate medium

subangula

blocky

Bt2 17-23

silty

clay loam moderate medium

subangula

blocky

Bt3 26-29

silly

clay
loiin

moderate medium

subangula
blocky

2BC 29-48
clay weak medium

subangula
blocky



SOIL PEDON DESCRIPTION

described by: Lonnie Norrod and Terry Henry

site location: Hwy96-Williamson County-Christman Property

PIT#: 4

soil series-. Armour

CLASSIFICATION: fine-Si(Jy

parent material: Alluvium over Residuum

CLIMATE: thermic

SLOPE OF MAPUNIT: Q-5%

date: April 28,2015

GEOMORPHIC DESCRIPTION:

physiographiclocation: Nashville Basin

drainage class: well drained

GROUNDWATER: none

LAND COVER: COIT1 Stubble

SLOPE OF PIT:

erosion: none to slight

Horizon Depth

(Inches)

Matrix Color Depletions/Concentrations/Redox Soil Texture Soil Structure Soil Horizon Notes

Grade Size Type

Ap 0-9 silt loam
weak and

moderate
fine and

medium

granular a
subanguh

id

•blocky

AB 9-16

sill

loam moderate medium
subangula

blocky

Btl 16-20

silty

day
loam

moderate medium
subangula

blocky

Bt2 20-25

silly
clay
loam

moderate medium
subangula

blocky

Bt3 25-37

silty
clay
loam

moderate medium subangula
blocky

Btx 37-45

silly

clay
loam

weak medium
suangular
blocky



SOIL PEDON DESCRIPTION

described by: Lonnie Norrod and Terry Henry

site location: Hwy96-Williamson County- Christman Property

PITH: 5

soilseries: Armour-Harpetli

classification: fine-silly

parent material Alluvium over Residuum

climate: thermic

SLOPE OFMAPUNIT: 0-5%

date: April 28, 2015

GEOMORPHIC DESCRIPTION:

physiographic location: Nashville Basin

drainage cuss: well drained

GROUNDWATER: none

LAND COVER: com Stubble

SLOPE OF PIT:

erosion: none to slight

Horizon Depth

(Inches)

Matrix Color Depletions/Concentrations/Redox Soil Texture Soil Structure Soil Horizon Notes

Grade Size Typo

Apl 0-2 silt loam weak fine granular

Ap2 2-12

sill

loam moderate medium
subangula

blocky

Btl 12-20

silty

clay
loom

moderate medium
subangula

blocky

Bt2 20-28

silly-

clay
loam

moderate medium
subangula

blocky

Bt3 28-36

silty
clay moderate medium subangula

blocky

Bt4 36-41

silly
clay
loam

moderate medium
suangular
blocky

Bt5 41-48
clay
lo.irn

moderate medium
subanguk
blocky

•



SOIL PEDON DESCRIPTION

described by: Lonnie Norrod and Tern' Henry

site location: Hwy96-Williamson County- Christman Property

PIT*: 6

soilseries: Byler

classification: fine-sitly

PARENT MATERIAL: alluvium

climate: thermic

SLOPE OF MAPUNIT: (J-5%

date: April 28,2015

GEOMORPHIC DESCRIPTION: footslope

physiographiclocation: Nashville Basin

drainage class: moderately well drained

GROUNDWATER: none

land cover: corn stubble

SLOPE OF PIT:

erosion: none to slight

Horizon Depth

(inches)

Matrix Color Depletions/Concentrations/Redox Soil Texture Soil Structure Soil Horizon Notes

Grade Size Type

Apl 0-5 10YR 3/3
sill loam weak fine granular

Ap2 5-10 10YR 3/4

silt

loam moderate medium
subangida

blocky

AB 10-14 10YR 5/4

silt

loam
moderate medium

subangula

blocky

Btl 14-23 10YR6/4
clay
. >.: : i

moderate medium
subangula

blocky

Bt2 23-28
10YR5/4

silly-

clay moderate medium subangula
blocky

Bt/Btx 28-33 10YR6/4

common 10YR4/6

common 5YR 4/6

silly
clay
loam

moderate medium
suangular
blocky

Btxl 33-39 10YR6/4
common 10YR4/6

common SYR 4/6

silty

day
loam

weak
very

coarse

prismatic

Btx2 39-50 7.5YR5/6 many 7.5YR 7/2
clay
loam

weak very prismatic

coarse



SOIL PEDON DESCRIPTION

described by: LonnieNorrod and Terry Henry

site location: Hwy 96-Williamson County- Christman Property

PIT*: 7

soilseries: Bylcr

CLASSIFICATION: fine.sjUy

PARENT MATERIAL: alluvium

climate, thermic

SLOPE OFMAPUNIT: Q-5%

date: April 28,2015

GEOMORPHIC DESCRIPTION: tbotslopC

physiographiclocation: Nashville Basin

drainage class: moderately well drained

groundwater: none

LAND COVER: COm Stubble

SLOPE OF PIT:

erosion: none to slight

Horizon Depth

(Inches)

Matrix Color Depletions/Concentrations/Redox Soil Texture Soil Structure Soil Horizon Notes

Grade Size Type

Ap 0-5 10YR 4/3
sill loam modcrale medium

subanguk
blocky

AB 5-10 10YR4/4

silt
loam moderate medium

subangula
blocky

Btl 10-14 10YR4/4

silly

clay
_loam

moderate medium
subangula

blocky

Bt2 14-23 10YR4/4
few 7.5 YR 5/8 clay

loam
moderate medium

subangula
blocky

Bt3 23-28
10YR 4/4

common 7.5YR 5/8
silty

clay

tea

moderate medium subangula
blocky

Bt/Blx 28-33 10YR5/4

many 5YR 5/8
many 5YR 4/6

clay
loam

moderate medium
suangular
blocky

Btx 33-39

7.5YR 7/2
5YR 4/6

clay
loam

weak
very

coarse

prismatic



SOIL PEDON DESCRIPTION

described by: Lonnie Norrod andTerry Henry date: April 28, 2015

site location: Hwy 96-Williamson County-Christman Property geomorphic description: upland

physiographiclocation: Nashville Basinpit* 8

soil series: Stiversville

classification: fine-loamy

PARENT MATERIAL: Alluvium/Residuum

climate: thermic

SLOPE OF MAPUNIT: 5-15%

drainage class: well drained

groundwater, none

land cover: corn stubble

SLOPE OF PIT:

erosion: moderate

Horizon Depth

(inches)

Matrix Color Depletions/Concentrations/Redox SoH Texture Soil Structure Soil Horizon Notes

Grade Size Type

Ap 0-6
sill loam moderate medium

subanguh
blocky

Btl 6-14

silty

clay loam
moderate medium

subangula
blocky

Bt2 H-20

silty

clay loam moderate medium

subangula

blocky

Bt3 20-31

clay

loam
weak medium

subangula
blocky

Bt4 31-46

clay
loam weak medium

subangula
blocky



SOIL PEDON DESCRIPTION

described by: Lonnie Norrod andTern' Henry date: April 28, 2015

site location: Hwy 96-Williamson County-Christman Property geomorphic description: upland sideslope

physiographiclocation: Nashville BasinPIT#: 9

soil series: Marsh

classification: fine-loamy

parent material: Residuum

climate: thermic

SLOPE OF MAP UNIT: 5-15%

drainage cuss: well drained

GROUNDWATER: none

land cover: corn stubble

SLOPE OF PIT:

erosion: none to slight

Horizon Depth

(inches)

Matrix Color Depletions/Concentrations/Redox Soil Texture Soil Structure Soil Horizon Notes

Grade Size Type

Apl 0-6 silt loam
weak and

moderate
line and

medium

granular a id

subangul. •blocky

Ap2 6-13

silty
clay moderate medium

subangula
blocky

Btl 13-17
clay-

loam
moderate medium

subangula

blocky

Bt2 17-28
clay

loam
weak medium

subangula
blocky

C 28-37

Cr 37-45



SOIL PEDON DESCRIPTION

described by: Lonnie Norrod andTerr)r Henry date: April 28, 2015

site location: Hwy 96-Williamson County-Christman Property geomorphic description: upland shoulder slope

physiographiclocation: Nashville BasinPITH: 10

soil series: Sliversville

classification: fine-loamy

parent material Residuum

climate: thermic

SLOPE OFMAPUNIT: Q- 15%

drainage class-, well drained

GROUNDWATER: none

land cover, corn stubble

SLOPE OF PIT:

erosion: none to slight

Horizon Depth

(Inches)

Matrix Color Depletions/Concentrations/Redox Soli Texture Soil Structure Soil Horizon Notes

Grade Size Type

Ap 0-9 sill loam weak medium
subangula
blocky

BA 9-16

silt
loam moderate medium

subangula
blocky

Btl 16-20

silty

clay
loam

moderate medium
subangula

blocky

Bt2 20-25
clay

loam
weak medium

subangula
blocky

Bt3 25-37 clay moderate medium
subangtild

blocky

2BC 37-45
clay inuturcles massive



SOIL PEDON DESCRIPTION

described by: Lonnie Norrod and Terry Henry

site location: Hwy 96-Williamson County- Christman Property

PIT#: 11

soil series: Trace

CLASSIFICATION: fine-silly

PARENT MATERIAL: Alluvium

climate: thermic

SLOPE OFMAPUNIT: Q-5%

date: April 28,2015

geomorphic description: low terrace

physiographiclocation: Nashville Basin

drainage class: well drained

GROUNDWATER: none

land cover: corn stubble

SLOPE OF PIT:

erosion: none to slight

Horizon Depth

(inches)

Matrix Color Depletions/Concentrations/Redox Soil Texture Soil Structure Soil Horizon Notes

Grade Size Type

Apl 0-6 silt loam weak fine granular

Ap2 6-10

silt

loam weak medium
subangula

blocky

Btl 10-29

silty

clay
loam

moderate medium
subangula

blocky

2BC 29-41
clay
lo.iin

toucuircles massive

2C 41-55

silly

clay
loam

siruclurelcs massive



SOIL PEDON DESCRIPTION

described by: Lonnie Norrod andTerry Henry date: April 28, 2015

site location: Hwy 96-Williamson County- Christman Property geomorphic description: lowterrace

PITW: 12 physiographiclocation: Nashville Basin

soilseries: Trace drainageclass: well drained

classification: fine-silly groundwater: none

PARENT MATERIAL: Alluvium LAND COVER: COm Stubble

CLIMATE: thermic SLOPE OF PIT:

slope of map unit: 0-5% erosion: moderate

Horizon
(inches)

Matrix Color Depletions/Concentrations/Redox Soil Texture Soil Structure Soil Horizon Notes

Grade Size Type

Ap 0-8 silt loam
weak and

moderate
fine and

medium

granular ,i id

subanguli rblocky

Btl 8-20

silly
clay
loam

moderate medium
subangula

blocky

Bt2 20-30
loam moderate medium

subangula

blocky

Bt3 30-38
clay
loam

moderate medium
subangula

blocky

2BC 38-50
clay-

loam

ilnicturelej massive



SOIL PEDON DESCRIPTION

described by: Lonnie Norrod andTerry Henry date: April 28, 2015

site location: Hw)' 96-Williamson County- Christman Property geomorphic description: lowterrace

P'TB: 13 physiographiclocation: Nashville Basin

soilseries: Trace drainageclass: well drained

CLASSIFICATION: finC-silly GROUNDWATER: none

PARENT MATERIAL: Alluvium LAND COVER: COm Stubble

CLIMATE: thermic SLOPE OF PIT:

slope of map unit: 0-5% erosion: moderate

Horizon Depth
(Inches)

Matrix Color Depletions/Concentrations/Redox SoU Texture Soil Structure Soil Horizon Notes

Grade Size Type

Ap 0-10 silt loam
weak and

moderate
fine and

medium

granular a id

subangul. rblocky

Btl 10-19

silty
day
loam

moderate medium
subangula

blocky

Bt2 19-26

silrv

day
loam

moderate medium
subangula

blocky

Bt3 26-30

>ill>-
day
loam

moderate medium

subangula

blocky

Bt4 30-40
clay
loam

moderate medium
subangular
blocky

2BC 40-46
day
loam

iructurcles: massive



SOIL PEDON DESCRIPTION

describedby Lonnie Norrod and Terry Henry date: April 28, 2015

site location: Hwy 96-Williamson County-Christman Property geomorphic description: low terrace
PITS: 14

SOIL SERIES: ByltT

CLASSIFICATION: filie-sitly

PARENT MATERIAL: alluvium

climate, thermic

SLOPE OF MAP UNIT: 5-15%

physiographiclocation: Nashville Basin

drainage class: moderately well drained

GROUNDWATER: none

LAND COVER: COm Stubble

SLOPE OF PIT:

erosion: moderate

Horizon Depth

(inches)

Matrix Color Depletions/Concentrations/Redox Soil Texture Soil Structure Soil Horizon Notes

Grade Size Type

Ap 0-8 10YR4/3
silt loam weak medium

subatigul,
blocky

Btl 8-14 7.5YR4/4

silly-
day
loam

moderate medium
subangula

blocky

Bt2 14-19 7.5YR 5/4

silly

clay
loam

moderate medium
subangula

blocky

Bt3 19-24 7.5YR 5/6
clay
loam

moderate medium
subangula

blocky

Bt4 24-29
7.5YR 5/C

many 10YR 7/4 clay moderate medium subangula
blocky

Blx 29-50 7.5YR 5/6

many 5YR 5/8
many 7.5YR7/2
manv7.5YR5/8

clay
loam

weak
very-

coarse
prismatic



SOIL PEDON DESCRIPTION

described by: Lonnie Norrod and Terry Henry date.- April 28, 2015

site location: Hwy 96-Williamson County-Christman Property geomorphic description: low terrace

PIT*: 15 physiographiclocation: Nashville Basin

soil series: Byler drainage cuss: moderately well drained

CLASSIFICATION: fine-sitly GROUNDWATER: yCS, Seeping

parent material: alluvium land cover: corn stubble

CLIMATE: thermic SLOPE OF PIT:

slope of map unit: 0-5% erosion: moderate

Horizon Depth

(inches)

Matrix Color Depletions/Concentrations/Redox Soil Texture Soil Structure Soil Horizon Notes

Grade Size Type

Ap 0-8 silt loam weak medium
subangula
blocky

Btl 8-14

silty
day
loam

weak medium
subangula

blocky

Bt2 14-19

silty

day
loam

moderate medium
subangula

blocky

Bt3 19-25

smy

day
loam

moderate medium
subangula

blocky

Btxl 25-30
common depletions
10YR7/2

silty
day
loam

weak
very

coarse
prismatic

Blx2 30-50
many depletions
10YR7/2

silly
day
loam

weak
very

coarse
prismalic



SOIL PEDON DESCRIPTION

described by: Lonnie Norrod and Terry Henry date: April 28, 2015

site location: Hwy 96-Williamson County-Christman Property geomorphic description:

P,T*: 16 physiographiclocation; Nashville Basin

soil series: Stiversville (Severely Eroded) drainage class.- well drained

classification: fine-loamy groundwater: none

parentmaterial: Residuum landcover: corn stubble

climate: thermic SLOPE OF PIT:

SLOPE OFMAP UNIT: 5-15% EROSION: Severe

Horizon Depth

(inches)

Matrix Color Depletions/Concentrations/Redox Soil Texture Soil Structure Soli Horizon Notes

Grade Size Type

Ap 0-4 silt loam
weak and

moderate
fine and

medium

granular a

subangub

Hi

rblocky

Btl 4-10

silly
day
loam

moderate medium
subangula

blocky

Bt2 10-25
day

loam
moderate medium

subangula

blocky

Bt3 25-36
day-

loam
weak medium

subangula
blocky

Bt4 36-40
clay
loam

weak medium subangula
blocky



SOIL PEDON DESCRIPTION

described by: Lonnie Norrod and Terry Henry date: April 28, 2015

site location: Hwy 96-Williamson County-Christman Property geomorphic description: footslope

PITW: 17 physiographiclocation: Nashville Basin

soilseries: Armour drainage class: well drained

CLASSIFICATION: fine-silly GROUNDWATER: none

land cover: corn stubble

SLOPE OF PIT:

erosion: moderate

PARENT MATERIAL: Alluvium

climate: thermic

SLOPE OF MAPUNIT: 0-5%

Horizon Depth

(inches)

Matrix Color Depletions/Concentrations/Redox Soil Texture Soil Structure Soil Horizon Notes

Grade Size Type

Ap 0-7 silt loam
weak and

moderate
fine and

medium

granular a id

subangul; -blocky

A 7-14
silt loam

weak medium
subangula

blocky

BA 14-21
silt loam

moderate medium
subangula

blocky

Btl 21-29

silly
clay-
loam

moderate medium
subangula

blocky

Bt2 29-34

silty
day
loam

weak medium subangula
blockv

Bt3 34-50

silly
clay
loam

weak medium
suangular
blocky



SOIL PEDON DESCRIPTION

described by: Lonnie Norrod and Terry Henry date: April 28, 2015

site location: Hwy 96-Williamson County- Christman Property geomorphic description.- upland sideslope

physiographiclocation: Nashville BasinPITS: 18

soilseries: Hampshire

CLASSIFICATION:

PARENT MATERIAL: Residuum

climate: thermic

SLOPE OFMAP UNIT: 5-15%

drainage class: well drained

GROUNDWATER: none

LAND COVER: COm Stubble

SLOPE OF PIT:

erosion: moderate

Horizon Depth

(inches)

Matrix Color Depletions/Concentrations/Redox Soil Texture Soil Structure Soil Horizon Notes

Grade Size Type

Ap 0-9 silt loam weak fine
subangul
blocky

r

Btl 9-16

silty
day- strong medium

angular
blocky

Bt2 16-20 day moderate medium
subangula

blocky

Bt3 20-25 clay weak medium
subangula

blocky



SOILPEDON DESCRIPTION

described by: Lonnie Norrod and Terr)' Henry date: April 28, 2015

site location: Hwy 96-Williamson County-Christman Property geomorphic description: upland

PIT* 19 physiographiclocation: Nashville Basin

soilseries: Stivcrsville drainage class: well drained

classification: fine-loamy groundwater: none

parent material Alluvium/Residuum land cover; corn stubble

CLIMATE: thermic SLOPE OF PIT:

SLOPE OF MAP UNIT: fj-5% EROSION: none to slight

Horizon Depth

(inches)

Matrix Color Depletions/Concentrations/Redox Soil Texture Soil Structure Soil Horizon Notes

Grade Size Type

Apl 0-3 silt loam weak fine granular

Ap2 3-10

silt

loam weak medium
subangula

blocky

Btl 10-16

silty
clay
loam

moderate medium
subangula

blocky

Bt2 16-25
clay
loam

moderate medium
subangula

blocky

Bt3 25-45 day
loam

weak medium subangula
blocky



SOIL PEDON DESCRIPTION

described by: Lonnie Norrod and Terry Henry date: April 28, 2015

site location: Hwy 96-Williamson County-Christman Property geomorphic description: upland flat

PIT": 20 physiographiclocation-. Nashville Basin

soilseries: Byler drainage class: moderately well drained
CLASSIFICATION: filie-siliy GROUNDWATER: none

PARENT MATERIAL: Alluvium LAND COVER: ComStubble

CLIMATE: thermic SLOPE OF PIT:

SLOPE OF MAP UNIT: fj-5% EROSION: none to slight

Horizon Depth

(inches)

Matrix Color Depletlons/Conccntrations/Redox Soil Texture Soil Structure Soil Horizon Notes

Grade Size Type

Ap 0-9 silt loam
weak and

moderate
fine and

medium

granular i id

subanguli blocky

Btl 9-16

silty
day
loam

moderate medium
subangula

blocky

Bt2 16-20

silty
clay
loam

weak medium
subangula

blocky

Btx 20-25 7.5YR4/4

common 7.5 YR 7/2

common 7.5 YR 5/8

silly

clay
loam

weak

very-
prismatk
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1.0 SOP Permit Application

SEC Project No. 14412



SOP APPLICATION - page 1

Permit Number: SOP

Type of application: K3 New Permit D Permit Reissuance Q Permit Mod IficaUoa

Permittee Identification: (Name ofeky. town, utility. industry, corporation, individual, etc.,apprymf. according to theprovisions oTTeancasee Code
Annotated Section 69-3-108 grid Regulations of theTennessee Watef_C_uaHty Control Board.) ___
Perm ittec Name
(oppiicaiU):/Faci Tennessee Wastewater Systems, Inc.

\ mVNarac ^

Permittee

Address:
851 Aviation Parkway Smyrna, TN 37167

Official Camact:

Charles! Hyalt
Title or Position:

Pre*Went

Mailing Addre»:

851 Aviation Pkwy
City:
Smyrna

State: : Zip.

TN 37167

Phone nui«ben»: (615) 220-7200 E-mail:

OpiionaS Contact:

Brian Carter

TMe or Position;

Operator

Address:

&49 Aviation PUwy
City: i Stale: | Zip:
Smyrna jTN 37167

Phone Humberts)

office (615) 220-7200
E-mail

Application Certification (must be signed :n accordance with the requirementsof Ruic 12OO-4-5-.05)

I certify under penalty of law that this document and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qualified personnel properly gathered and
evaluated the information submitted. Based on my inquiry of the person or persons who manage the system,
or those persons directly responsible for gathering the information, the information submitted is, to the best
of my knowledge and belief, true, accurate, and complete. I am aware that there are significant penalties for
submitting false information, including the possibility offine and imprisonment for knowing violations.
Niui; and t*le. pfml « type

Charles Hyatt - President

OFFICIAL STATE USE ONLY
?.twYv*<6Dyft

SOP

Slylialttft

e~ &

fSmjSn

liOr-
Dil«

H- to~.S

R«v*rw*r



SOP APPLICATION - page 2

Permit Number: SOP-

Facility Identification:
Existing
Permit No.

FacilityName: Clovercroft Lookaway TF County: Williamson

. " . . Along Clovercroft Road just north of Tulloss Road
Latitude: N 35° 55'51"

Longitude: W 86° 44'41"

Name ofEngineer for the project: James F. Reed III P.E., R.L.S.

Engineer address and phone number: 850 Middle Tennessee Blvd. 615-890-7901

Name and distance to nearest receiving waters: Mayes Creek splits the property

If any other State or Federal Water/Wastewater Permits have been obtained for this site, list their permit numbers:
None

Name of company, utility, or governmental entity that will operate the permitted system: Tennessee Wastewater

Operatoraddress: 849 Aviation Pkwy
Smyrna TN 37167

Has the owner/operator filed for a Certificate of Convenience & Necessity (CCN). or an amended CCN, with the Tennessee Regulator)'
Authority (TRA) (maybe required for collection systems and landapplication treatment systems)? 13 Yes EH No D N/A

If the applicant listed above does not yet own the facility/site or if the applicant will not be the operator, explain how and when the ownership
will be transferred or describe the contractualarrangementand renewal terms of the contract for operations.Tennessee Wastewater Systems
Inc. will own the facility and site.
Name of Public Water Provider: Milcrofton Utility District

Mike Jones 615-794-5947

mike@milcrofton.com

List Standard Industrial Codes (SIC)/ North American Industrial Code (s) (NAIC) for proposed activity (these are located at
http://www.census.gov/epcoVwww/naicstab.htm ) 4941 - water system, 4959 -Sewage treatment, 4971 - Irrigation

Complete the following information explaining the entity type, number of design units, and daily design wastewater flow:

Entitv Tvpe Number of Design Units Flow (gpd)
1, J City, town or county No. of connections:

E_3 Subdivision No. of homes: 108 Avg. No. bedrooms perhome: 3-4 @ 300gpd/home 32,400
• School No. of students: Size of cafeteria(s):

No. of showers: 0

1 1Apartment No. of units: No. units with Washer/Dryer hookups:
No. units without W/D hookups:

1 1Commercial Business No. ofemployees: Type of business:
• Industry No. of employees: Product(s) manufactured:
• Resort No. of units:

• Camp No. of hookups:
• RV Park No. of hookups: No. of dump stations:
• Car Wash No. of bays:
• Other
Describe the type and frequency of activities that result in wastewater generation.

The treatment and land application of typical domestic waste.



SOP APPLICATION - page 3

Permit Number: SOP-

Engincering Report (required for collection systemsand/or land application treatment systems): _] N/A
^ Prepared in accordance with Rule 1200-4-2-.03 and Section 1.2of the Tennessee Design Criteria (see website for more information)
S Attached, or

• Previously submittedand entitled: Approved? fjj Yes. Date: • No

Wastewater Collection System: Dn/a

Systemtype (i.e.. gravity, low pressure, vacuum,combination, etc.): Watertight effluent pressure collection system

SystemDescription. 2", 3", and 4" diameter SDR 21 PVC pressure pipe and required fittings

Describe methods to prevent and respond to any bypass of treatment or discharges (i.e., power failures, equipment failures, heavy rains, etc.):
Each home has a minimum of 24-36 hours storage in the STEP tank. Heavy rains have a minimal impact on a watertight
collection system. Small generators can be connected to the pump stations and treatment system as necessary during an
extended power outage. i

In the event of a system failuredescribe means of operator notification: All pumps have redundancy & alarms.

List the emergency contact(s) (name/phone): Brian Carter /615-220-7200

For low-pressure systems, who is responsible for maintenance of STEP/STEG tanks and pumps or grinder pumps (list all contact information)?

STEP tanks - Tennessee Wastewater, 849 Aviation Parkway, Smyrna, TN 37167 (615) 220-7200

Approximate length of sewer (excluding private service lateral): 4,500 LF

Number/hp of lift stations: / Number/hp of lift pumps /

Number/volume of low pressure and or grinder pump tanks Proposed 1-1500 gal Recirc Tank, 1-1500 gal Final Dose Tank
Number/volume septic tanks 108~1,500 STEP tanks
Attach a schematic of thecollection system. ^ Attached
If this is a satellite sewer and you are tying in to another sewer system complete the following section, listing tie-in points to the sewer system
and their location (attach additional sheets as necessary):

Tie-inPoint Latitude (xx.xxxx°) LongitudeJ xx.xxxx0)
None

Land Application Treatment System: Dn/a

Type of Land Application TreatmentSystem: ^ Drip • Spray • Other, explain:
Type of treatment facility preceding land application (recirculating media filters, lagoons, other, etc.): Recirculating media filter

Attacha treatment schematic. [R] Attached
Describe methods to prevent and respond to any bypass of treatment or discharges (i.e.. power failures, equipment failures, heavy rains, etc.):
The existing septic tank and proposed STEP tanks are sized for peak daily flow storage for the purpose of power failures
and equipment failures.

For New or Modified Projects: Lookaway Farms SD

Name ofDeveloper for the project: Cregg McGaha
Developer address and phone number: 17361 Village Green Drive

Houston, Tx 77040 (713)-937-l 121 ext 1105
For landapplication, list: ^ Proposedacreage involved: approx. 7.4 acres total ^Inches/week gpd sq li loading rate to be applied: 3.7 acre
required with additional 3.7 acre of soils area, approximately 0.2 gpd/sf loading rate
Is wastewater disinfection proposed?

[~1 Yes Describe landapplication areaaccess:

No Describe how access to the land application area will be restricted fence with access gates



SOP APPLICATION - page 4

Permit Number: SOP-

Attach required additional Engineering Report Information (see website for more information)
13 Topographic map (1:25.000 scalepresented at a six inchby six inch minimum size) showing the location of the project including

quadrangle(s) name(s) GPS coordinates, and latitude and longitude in decimal degrees should also be included.
^| Scaled layout of facility showing the following: lots, buildings, etc. being served, the wastewater collection system routes, the pretreatment

system location, the proposed land application area(s). roads, property boundaries, and sensitive areas such as streams, lakes, springs, wells.
wellhead protection areas, sinkholes and wetlands.

13 Soilsinformation for the proposed landdisposal area in the form of a WaterPollution Control (WPC) Soils Map per Chapter 16and 17State
of Tennessee Design Criteria for Sewage Work. The soils information should include soil depth (borings to a minimum of 4 feet or refusal)
and soil profile description for each soil mapped.

^ Topographic map of thearea where thewastewater is to be land applied with nogreater than len foot contours presented at a minimum size of
24 inches by 24 inches.

£3 Describe alternative application methods based on the following priority rating: (1)connection to a municipal/public sewer system. (2)
connection to a conventional subsurface disposal system as regulated by the Division of Groundwater Protection, and/or (3) land application

For Drip Dispersal Systems Only: Unless otherwise determined by the Department, sewage treatment effluent wells, i.e, large capacity
treatment/drip dispersal systems after approval of the SOP Application, will be issued an UIC tracking number and will be authorized as
Permit by Rule per UIC Rule 1200-4-6-.14(2) and upon issue of a State Operating Permit and Sewage System Construction Approval by the
Department. Describe the following:

The area of review(AOR) for each Drip Dispersal System shall, unless otherwisespecified by the Department,consist of the area lying withina
one mile radius or an area defined by using calculations under 1200-4-6-.09 of the Drip Dispersal System site or facility, and shall include, but
not be limited to general surface geographic features, general subsurface geology, and general demographic and cultural features within the area.
Attach to this part of the application a general characterization of theAPR, including the following: (Thiscan be in narrative form) see 2.0
UZ\ A general description of all past and present groundwater uses as well as thegeneral groundwater flow direction and general water quality.

sec 3.0 '
^ A general description of the population andcultural development within the AOR:i.e. ^ agricultural. • commercial. • residential or •

mixed, see 4.0
13 Nature of injected fluid to include physical, chemical, biological orradiological characteristics, see 5.0
£3 Ifgroundwater is used fordrinking waterwithin the areaof review, then identify and locate on a topographic mapall groundwater withdrawal

points within the AOR. which supply public or private drinking water systems. Or supply map showing general location of publicly supplied
water for the area( this can he obtained from the water provider) .see 6.0

1~1 If the proposed system is located within a wellhead protection areaor source water protection areadesignated by Rule 1200-5-1-.34, showthe
boundary of the protection area on the facility site plan.

^ Description ofsystem. Volume of injected fluid in gallons per day based upon design flow, including any monitoring wells see 7.0
^ Nature and type ofsystem, including installed dimensions ofwells and construction materials sec 8.0

Pump and Haul: ^N/A

Reason system cannot be served by public sewer:

Distance to the nearest manhole where public sewer service is available:

When sewer service will be available:

Volume of holding tank: gal.

Tennessee licensed septage hauler (attach copy of agreement):

Facility accepting the septage (attach copy of acceptance letter):

Latitude and Longitude (in decimal degrees) of approved manhole for discharge of septage:

Describe methods to prevent and respond to any bypass of treatment or discharges (i.e.. power failures, equipment failures, heavy rains, etc.):

Holding Ponds (for non-domestic wastewater only): E^N/A

Pond use: • Recirculation •Sedimentation •Cooling •Other (describe):



Describe pond use and operation:

SOP APPLICATION - page 5

Permit Number: SOP-

If the pond(s) are existing pond(s), what was the previous use?

Have you prepared a planto dispose of rainfall in excess of evaporation? • Yes [~l No

If so, describe disposal plan:

Is the pond everdewatered? • Yes • No
If so, describe the purpose for dewatering and procedures for disposal of wastewater and/or sludge:

Is(are) the pond(s) aerated? • Yes • No

Volume of pond(s): gal. Dimensions:

Is the pond lined (Note if this is a new pond system it must be lined for SOP coverage.Otherwise,you must apply for
an Underground Injection Control permit.)? l~~l Yes n No
Describe the liner material (if soil liner is used give the compaction specifications):

Is there an emergency overflow structure? • Yes • No

Ifso, provide a design drawing ofstructure-

Arc monitoring wells or lysimeters installed near or aroundthe pond(s)? • Yes • No

Ifso, provide location information and describe monitoring protocols (attach additional sheets as necessary):

Attach required additional Information

• Topographic map (1:24,000scale presentedat a six inch by six inch minimum size) showing the location of the project including GPS
coordinates, latitude and longitude in decimal degrees quadrangle name should also be included.

• Scaled layoutof facility showing the following: lots, buildings,etc. being served, the wastewatercollection system routes, the pretreatment
system location, roads, property boundaries, and sensitive areas such as streams, lakes, springs, wells, wellhead protection areas, sinkholes
and wetlands.

The area of review (AOR) for each holding pond shall, unless otherwise specified by the Department, consist of the area King within and below
a one mile radius of the holding pond site or facility, and shall include, but not be limited to surface geographic features, subsurface geology, and
demographic and cultural features within the area. Attach to this part of the application a complete characterization of the AOR. including the
following: (Thiscan be in narrative form)

l~l Description of all past and present uses of groundwaterwithin the AOR. as documented by public record.

I~l Description of the groundwater hydrology within the AOR. including characteristics of all subsurface aquifers, presence or absence of
solution development features, general direction of groundwater movement, and chemical characteristics of the ground waters in the AOR..

• Description of the population and cultural development within the AOR, including the number of persons living within one mile of the well
or facility, land uses within the AOR, and the existence of any community, state, regional or national parks, wildlife refuges, natural or
wilderness areas, recreational or other public-use areas, or any other environmentally sensitive features within theareaof review.

|~| If groundwater is used for drinking water within the area of review, then identifyand locateon a topographicmap all groundwaterwithdrawal
points within the AOR. which supply public or private drinking water systems..

• Identify any surface water intake, which supplies a public water distribution system and is located within the AOR or within three miles
topographically down gradient from the well or facility. If any such intake(s) wells or springs exist, then locate on map



SOP APPLICATION - page 6

Permit Number: SOP-

Mobile Wash Operations:

• Individual Operator • FleetOperation Operator

Indicate the type of equipment, vehicle, or structure to be washed during normal operations (check all that apply):

• Cars • Parking Lot(s): sq. ft.
• Trucks • Windows: sq. ft.
• Trailers (Interior washing of dump-trailers, or tanks, is prohibited.) Q Structures (describe):
• Other(describe):

Wash operations take place at (check all that apply):

• Car sales lot(s)

l~l Private industry lot(s)

• County(ies). list:

Wash equipment description:

[~~l Truck mounted

• Rinse tanksize(s) (gal.):

• Collection tanksize(s) (gal.):
Pressure washer: psi (rated)

Vacuum system manufacturer/model:

gpm (rated)

• Public parking lot(s)

• Private property(ies)

1~1 Statewide

• Trailer mounted

• Mixed tankssize(s) (gal.):

Number of tanks per vehicle:

Pressure washer: • gaspowered • electric

Vacuum system capacity: inches Hg

Describe any other method or system used to contain and collect wastewater:

N/A

List the public sewer system where you are permitted or have written permission to discharge waste wash water (include a copy of the permit or
permission letter):

Arechemicals pre-mixed. priorto arriving at wash location? • Yes • No

Describe all soaps, detergents, or other chemicals used in the wash operation (attach additional sheets as necessary):

Chemical name: Manufacturer: Primary CAS No. or Product No.



2.0 Area of Review

SEC Project No. 14412
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Soil Map—Williamson County. Tennessee Conway Property

Map Unit Legend

Williamson County, Tennessee (TN187)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

ArB Armour silt loam. 2 to 5 percent
slopes

0.1 0.0%

ArC2 Armour sill loam, 5 to 12 percent
slopes, eroded

15.6 9.2%

AwB Ashwood silty clay loam, 2 to 5
percent slopes

0.9 0.5%

AwC Ashwood siltyclay loam, 5 to 12
percent slopes

0.0 0.0%

BrD2 Braxton cherty silt loam. 12 to
20 percent slopes, eroded

2.8 1.7%

BsC3 Braxton cherty silty day loam, 5
to 12 percent slopes, severely
eroded

13.4 8.0%

BsD3 Braxton cherty silty clay loam.
12 to 20 percent slopes,
severely eroded

1.4 0.9%

CfD2 Culleoka flaggy loam, 12 to 20
percent slopes, eroded

1.2 0.7%

DnB2 Donerail sill loam, 2 to 5 percent
slopes, eroded

0.8 0.5%

Du Dunning silt loam, phosphatic 2.2 1.3%

Eg Egam silt loam, phosphatic 3.9 2.3%

Gu Gullied land 7.4 4.4%

Hu Huntington silt loam, phosphatic 8.3 4.9%

LP Lindell silt loam. 0 to 2 percent
slopes, occasionally flooded

1.7 1.0%

Me Melvin silt loam, phosphatic 0.1 0.1%

MIB2 Mimosa silt loam. 2 to 5 percent
slopes, eroded

1.0 0.6%

MnE Mimosa-Rockoutcrop complex.
20 to 40 percent slopes

0.2 0.1%

MoD Mimosa and Ashwood very
rocky soils. 5 to 20 percent
slopes

28.8 17.1%

Re Rockland 42.4 25.1%

SrC3 Stiversville clay loam. 5 to 12
percent slopes, severely
eroded

10.6 6.3%

StB2 Stiversville silt loam. 2 to 5
percent slopes, eroded

4.4 2.6%

StC2 Stiversville silt loam. 5 to 12
percent slopes, eroded

20.8 12.3%

USDA Natural Resources

^•" Conservation Service
Web Soil Survey

National Cooperative Soil Survey
12/3/2014

Page 3 of 4

SEC Project No. 14412



Soil Map—Williamson County, Tennessee
Conway Property

Williamson County, Tennessee (TN187)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

StD2 Stiversville silt loam. 12 to 20
percent slopes, eroded

0.7 0.4%

Totals for Area of Interest 168.8 100.0%

USD*. Natural Resources

^™ Conservation Service
Web Soil Survey

National Cooperative Soil Survey
12/3/2014

Page 4 of 4
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3.0 Groundwater General Description

The attached USGS maps indicate the Lookaway Farms Subdivision
wastewater treatment area drainage flow path is to the southwest
discharging into Mayes Creek watershed and to the north. The site is
comprised of approximately 162 acres. The topography is mainly gently
rolling to rolling slopes of 5 -15 % with moderately steep slopes at the
north of the property equating approximately 30% of the property. The
property is bordered by Clovercroft Road to the south, to the west by an
existing subdivision, and east by large tract of land. Roughly 65% of the
site is wooded and the 7-10 acres for drip dispersal is mostly cleared with
some minor underbrush.

The above mentioned property has typically been used for pasture land.
Groundwater was used historically to provide water. At this time the area
is served by Milcrofton Utility District for water.

It is assumed tat the groundwater movement and surface flows are to the
southwest toward Mayes Creek

See attached maps and USDA soils info under Section 2 Area of Review.

4.0 Population General Description

The majority of the Area of Review is agriculture land used primarily for
pasture and row crops. See attached aerial map of property under
Section 2 Area of Review.

5.0 Nature of Fluid

Lookaway Farms Subdivision (~108 lots) will have a peak design discharge
of approximately 32,400 gpd of domestic wastewater. The effluent quality
is typical domestic residential treated wastewater that meets State
Operating Permit limits.

SEC Project No. 14412



6.0 General Location of Publicly Supplied Water

The area will be served by Milcrofton Utility District. See attachment next
page.

SEC Project No. 14412



^Milcrofton
/ ^WMTYDISTRICT

December 18, 2014

Mr. Jamie Reed, P.E.
SEC, Inc.
850 Middle Tennessee Blvd.

Murfreesboro, TN. 37129

RE: Conway Property, 108 Single Family Subdivision
Map GO, Parcel 35, Clovercroft Road
GAM Project No. 14-000

Dear Mr. Reed,

The above referenced property Is located within the Milcrofton Utility District and
Nolensville College Grove Utility District boundaries. Nolensville College Grove Utility
District has agreed to allow Milcrofton Utility District to be the single water service
provider for the project. Milcrofton Utility District will provide domestic water service and
fire service for this project. Milcrofton Utility District is only chartered to provide water
service within there District boundaries, therefore all sanitary sewer services will need to
be provided by others.

If you have any questions please feel free to contact Mr. Mike Jones, General Manager
or myself.

Sincerely,
Milcrofton Utility District

Gregg M^Stihgerman, P.E.

Cc: Mike Jones, Don Scholes
i

6333Arno Road • Franklin, Tennessee 37064
(615) 794-5947 • Fax (615) 791-9872

Milcrofton Utility District is an Equal Opportunity Provider and Employer



7.0 Description of System

Treated wastewater approximately 32,400 gpd is pumped through arkal
filter units and then distributed to HDPE drip lines with pressure
compensating emitters. The drip lines are to be installed on 2-foot centers
along the contours with the emitters spaced at 2-foot centers along the drip
lines. Drip lines are plowed into the soils that have been approved by a
certified soil scientist and placed at an approximate depth of 7-8 inches
below the ground surface. Distribution of the treated wastewater is
managed through solenoid valves and controlled by a programmable PLC.

8.0 Nature and Type of System

Treated wastewater from the subdivision will first be pumped from
numerous water tight septic tanks at each lot. Grey water is pumped from
the septic tank via a small diameter pressure collection line to a
recirculating sand filters (RSF). The wastewater will then cycle through the
RSF 5 times before discharging into the final dose tank. From the final
dose tank, the treated wastewater is pumped through arkal filter units and
then distributed through the drip dispersal lines within the approved soil
site.

SEC Project No. 14412



Lookaway Farms Subdivision

Wastewater Design Flow

Daily Flow

Number of 3-BR Buildable Residential Lots 108 lots

Daily Flow for 3-BR 300 gpd/lot
Daily Flow 32400 gpd

Land Application Area
Land Application Area 0,2 gal/sf/day*
Total Area Required 162000 s.f.

or 3.72 acres

* assummed soil absorption rate

Number of Required Zones
Length per zone (@ 2' o.c.) 4500 L.F.

Number of Zones 18.0 Zones

Land Reserve Area

Area per lot 100% S.F./lot

Total Area Required 162000 S.F.

or 3.72 acres

Total Soils Area Required (Land Application + Reserve)
324000 s.f. 7.44 acres

Sand Filter Size

5 gal/S.F./day
32400 gpd

Area Req'd 6480 S.F.

Use Filter No. P555303131.75 55'x 131.75'

4/2/2015
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DesCTibedBy. Lonnie Norrnd anrj Tprry Hpnry

site location: Conway Property

Stop or Pit #: A

Soil Series: SykeS

Soil Classification (control section): Fine-Sllty

Parent Material: Residuum

Climate: Thermic

Slope of Map Unit: 5-15%

GeomorphicDescription: Upland SJde Slope

Physiographic Location: Nashville BaSJn

Additional Notes:

Horizon Depths (in)

A 0-8

AB 8-15

Bt1 15-24

Bt2 24-34

2Bt3 34-42

Matrix

Color

Depletions/Concentrations
Redox/Mottles, etc.

on ine

Date: 3/17/2015

SOP «(office use only):

Drainage Class: well drained

Ground Water: none

Erosion: none to slight

/' Land Cover: fpsnip pnH hrnnmQagp.

Slope of Pit: 9%

Latitude/Longitude (center ofsoils area) N35.931 1 3

W86.74716

Soil Pedon Description »

Soil

Texture

silt loam

silt loam

silty

clay loam

silty

clay loam

clay

Soil Structure

Grade

weak

moderate

moderate

moderate

moderate

Size

fine

medium

medium

Type

granulai

subangi lar

blocky

subangi. ar

blocky

medium
subangi lar

blocky

medium
subangi lar

blocky

Soil Horizon Notes



oescribedBy: Lonnie Norrod and Tprry Hpnry

site Location: Conway Property

Stop orPit #: g

soil series: Talbott? -(-Mixed Mineralogy)

Soil Classification (control section):

Parent Material:

Climate:

Slope of Map Unit:

Geomorphic Description:

Physiographic Location:

Additional Notes:

Horizon

A1

i__

Bt1

_______

_____

Bt4

R

Depths

0-3

3-8

_______

,13-21

?^-?7

27-32

__2_

Residuum

Thermic

0-15%

Upland side slope

K|psh\/illP Rasin

Matrix

Color

Depletions/Concentrations
Redox/Mottles, etc.

son me

Date: 3/17/15

SOP fl (office use only):

Drainage class: well drained

Ground Water: none

Erosion:

Land Cover:

Slope of Pit:

npng tn flight

upland hardwoods

Latitude/Longitude (center of soils area)

Soil Pedon Description »»

Soil

Texture

silt loam

gravelly

silt loam

silty

clay loam.

silty

clay loam

clay

clay

Soil Structure

Grade Size

weak fine

weak fine

moderate medium

noderate medium

weak
medium

structure!* ss

Type

granular

granulai

subangi

blocky

subangi lar

blocky

subangi lar

blocky

massive

Soil Horizon Notes



DWR Soil Pedon Description (Field) Form

Described By: Lonnie Norrod and Tprry Hpnry

site Location: Conway Property __

Stop orPit #: Q

Soil Series: Marsh

Soil Classification (control section): fine-loamy

Parent Material:

Climate:

Slope of Map Unit:

Geomorphic Description:

Physiographic Location:

Additional Notes:

Horizon Depths

Al 0-5

EL 5-9

Bt1 9-17

______ ,17-27

BC ?7-40

Residuum

Thermic

0-15%

Upland side slope

Nashville Basin

Matrix

Color

Depletions/Concentrations
Redox/Mottles, etc.

Date: 3/17/15

SOP fr (office use only):

Drainage Class: Well drained

Ground Water: none

Erosion: none tn slight.

/ Land Cover: upland hardwoods

Slope of Pit: • 8%.

Latitude/Longitude (center of soils area)

Soil Pedon Description •'

Soil

Texture

silt loam

silt loam

loam

clay loam

very flaggy

clay loam

Soil Structure

Grade Size

weak fine

Type

granular

subangi lar

blocky
moderati mediurr

moderate medium

moderate medium

moderate
medium

subangi ar

blocky

subangi ar

blocky

subangi lar

blocky

Soil Horizon Notes



Described By. Lonnie Norrod and Terrv Henry

site Location: Conway Property

Stop or Pit tt: D

Soil Series: Stiversville

Soil Classification (control section): fine-loamy

Parent Material: residuum

Climate: thermic

Slope of Map Unit: .0-15%

GeomorphicDescription: Upland SJdeSlppe

Physiographic Location: Nashville BaSJD

Additional Notes:

Horizon Depths

A1 0-5

A2 5-11

-BH 11-16

Bt2 16-31

.Btl 31-36

_B1___ 35-41

Matrix

Color

Depletions/Concentrations
Redox/Mottles, etc.

Date: 3/17/15

SOP «(office use only):

Drainage class: well drained

Groundwater: none

Erosion: none to slight

/' Land cover: recently cleared _______ _Oi__-t

Slope of Pit:

Latitude/Longitude (center of soils area)

Soil Pedon Description •*

Soil Structure

Soil

Texture

silt loam

silt loam

silt loam

silty

clay loam

Grade

weak

moderate

moderate

moderate

clay loam moderate

clay loam moderate

Size

fine

medium

medium

medium

medium

Type

granular

subangi lar

blocky

subang jlar

subangi ilar

blocky
subangi lar

blocky

medium
subangi

blocky

lar

Soil Horizon Notes



Described By: Lonnie Norrod and Terrv Henrv

site Location: Conwav Property

Stop or Pit #: E

SoilSeries: Marsh

Soil Classification (control section): fl'ne-loamy

Parent Material: residuum

Climate: IhermiC-

Slope of Map Unit: fi_ i c;o/n

Geomorphic Description: upland sideslope

physiographic Location: Nashville Basin

Additional Notes:

/•

eel

Date!3/17/15

SOP fl(office use only):

Drainage Class: well drained

Ground Water: none.

Erosion: none to slight

Land Cover: upland hardwoods

Slope of Pit: 7%

Latitude/Longitude (center of soils area)

joil Pedon Descnpt on •'

Horizon Depths

Matrix

Color

Depletions/Concentrations
Redox/Mottles, etc.

Soil

Texture

Soil Structure

Soil Horizon NotesGrade Size Type

A1 0-5
silt loam weak fine granular

A2 5-11
silt loam

moderade medium subangi

bjocky

ar

Rt1 11-17

silty

clay, loam

moderate medium subangi

blocky

lar

Rt2 17-23

silty

clay loam

moderate medium subangi

blocky

lar

BC 23-40

extremely
Flaggy silty

moderate medium subangi

blocky

lar

, ,



Described By: | nnnie Nnrrnd and IetCy Hpnry

Site Location: Conway Prnpprty

Stop or Pit ft: F

Soil Series: Stiversville*

Soil Classification (control section): fine-loamy
residuum

Parent Material:

Climate: thermic

Slope of MapUnit: 5-15%

GeomorphicDescription: upland SJdPSlnpR

Physiographic Location: Nashvi||e BaSJn

Additional Notes:

Horizon Depths

A1 0-4

A2
4-11

BA 11-20

Bt 20-39

Matrix

Color

Depletions/Concentrations
Redox/Mottles, etc.

Date: 3/17/15

SOP «(office use only):

Drainage Class: well drained

Ground Water: none

Erosion: none to slight

f Land cover: upland hardwoods

Slope of Pit: 7%

Latitude/Longitude (center of soils area)

Soil Pedon Description «

Soil

Texture

silt loam

silt loam

silty clay

loam

clay loam

Soil Structure

Grade Size

weak fine

moderate medium

moderate medium

moderate medium

Type

granule

subangi lar

bjockv.

larsubangi

blocky

subangi ar

blocky

Soil Horizon Notes



Described By: Lonnie Norrod and Tprry Hpnry

Site Location: P.nnway Prnpprty __

Stop or Pit #:

Soil Series: Boonesboro

ificatlon (control section): fme-SlltySoil Classi

Parent Material: alluvium

climate: thermic

.5-15%Slope of Map Unit:

Geomorphic Description: flnndplain

Physiographic Location: Nashville BaSJn

Additional Notes:

Horizon Depths

AQl 0-5

Ap2
______

Rwl 8-11

Bw2 11-15

_B_u3- 15-19

Bw4 19-25

Bw5 25-28

J__Yfi 28-33

Matrix

Color

Depletions/Concentrations
Redox/Mottles, etc.

Date: .3/17/15

SOP 8 (office use only):

Drainage Class: _well drained

Ground Water: none

Erosion: none

Land Cover:
mixed grasses

Slope of Pit:

Latitude/Longitude (center of soils area)

Soil Pedon Description

Soil

Texture

silt loam

silt loam

silt loam

silt loam

silt loam

silt loam

silt loam

sitly loam

Soil Structure

Grade

weak

noderate

weak

weak

weak

weak

weak

weak

Size Type

fine granular

subangi lar

blocky

medium

medium

medium

medium

medium

subang

blocky

jlar

subangi lar

hlncky.
ilarsubang

blocky

subangi lar

blocky
subangi lar

blocky

medium subangi

blocky

lar

Soil Horizon Notes



Described By:

Site Location:

Stop or Pit ft:

Soil Series:

Lonnie Norrod and Tprry Hpnry

Conway Property

H

Nesbitt..

Soil Classification (control section): fine-SJIty

Parent Material: reSJdUUm

Climate:
thermic

Slope of Map Unit: 5-15%

GeomorphicDescription: upland drainagpway/sidpslnpp

Physiographic Location: Nashville BaSJn

/'

ie

Date: .3/17/15

SOP ft (office use only):

Drainage Class:

Ground Water;

Erosion:

Land Cover:

Slope of Pit:

WpII drainpd

none

none to slight

hardwnnds

Latitude/Longitude (center of soils area)

Additional Notes: No low chroma mottles throughout pntirp profile
Soil Pedon Description

Horizon

A

_____

Bt

Btxl

___E_t_-2

?Rta

Depths

0-6

6-9

9-19

19-27

27-32

32-39

Matrix

Color

Depletions/Concentrations
Redox/Mottles, etc.

Soil Structure

Soil

Texture Grade

silt loam weak

silty clay

loam

silty clay

loam

silty clay-

loam

gravelly silty

clay loam

clay

moderate

moderate

moderate

moderate

moderate

Size Type

fine granular

medium subangi

b|ocky

lar

medium

medium

medium

medium

subangi

blocky

lar

subangi ar and angular

blocky

subangi lar and angular

blocky

larsubangi

blocky

Soil Horizon Notes



Described By: Lonnie Norrod and Terry Henry

site Location: Conway Property

IStop or Pit ft:

Soil Series:
Mimosa Overwash

Soil Classification (control section): fine Silty

Parent Material: residuum

Climate:

Slope of Map Unit:

Geomorphic Description:

Physiographic Location:

Additional Notes:

Horizon Depths

0-5

B 5-14

__tL 14-17

Btbl 17-2Q

Bt__Z 20-30

___________ 3Q-4Q

thermic

5-15%

upland sideslope

Nashville Basin

Matrix

Color

Depletions/Concentrations
Redox/Mottles, etc.

Date: .3/17/15

SOP ft (office use only):

Drainage Class: wpII drained

Ground Water: none

Erosion: none to slight

Land Cover: hardwoods

Slope of Pit: _%

Latitude/Longitude (center of soils area)

Soil Pedon Description

Soil

Texture

silt loam

silty clay

loam

silty clay

loam

silt loam-

silty clay

loam

clay

Soil Structure

Grade Size

weak fine

weak medium

weak medium

weak •nedium

moderate medium

structured ss

Type

granula

subangi

bjockv-

lar

subang ilar

blocky

subangi lar

blocky

subangi lar

blocky

Soil Horizon Notes



Described By: | onnJP Nnrrnd and Tprry Hpnry

site Location: Conway Property

Stop or Pit ft: J ,

Soil Series:
Stiversville

Soil Classification (control section): ''"^-lOamy

Parent Material:
residuum

Climate:

Slope of Map Unit:

GeomorphicDescription: Upland SJdeSlOpe
.. . ,,_„. Nashville BasinPhysiographic Location:

thermic

'5-15%

/•

Date: 3/17/15

SOP ft(office use only):

Dralnaee Class: Well draJned

Ground Water: none

Erosion: none tn slight

Land Cover: cleared r.edar forrest

Slope of Pit:

Latitude/Longitude (center of soils area)

Additional Notes: no low chroma mottles throughout pntirp profilp
Soil Pedon Description •*

Horizon Depths

A1 0-3_

A2
______

Bt 9-15

Btx ,15-34

_____

.34-37

Matrix

Color

Depletions/Concentrations
Redox/Mottles, etc.

Soil

Texture

silt loam

silt loam

silty clay

ioam

silty clay-

loam

clay loam

Soil Structure

Grade Size

weak fine

weak medium

moderate medium

moderate medium

moderate medium

Type

granula

subangi

blocky

lar

subangi lar

blocky

tilar and angularsubang

blocky

subanuli r

blocky

Soil Horizon Notes



Described By: Lonnie Nnrrnd and Terry Hpnry

site Location: Conwav Propetv

Stop or Pit ft: K

Soil Series:
StiversvilJe

.„ . , ._,« » fine-loamy
Soil Classification (control section): J_

Parent Material: rpsidiium

Climate: thermic

Slope of Map Unit: 5-15%

GeomorphicDescription: (ipland hjllsjdp

Physiographic Location: Nashville Basin

Date: 3-17-15

SOP ft (officeuse only):

Drainage Class: _well drained..

Ground Water: none

Erosion: nnnp to giight

/' Land cover: pijypd grasses

Slope of Pit:

Latitude/Longitude (center of soils area)

Additional Notes: no low chroma mottles throughout entire profile

Horizon

M

_A2_

_____

_3_1

B__.

-Bt_

Depths

0-3

3-16

16-19

19-74

24-39

39-44

Matrix

Color

Depletions/Concentrations
Redox/Mottles, etc.

Soil Pedon Description

Soil Structure

Soil

Texture

silty loam

silt loam

silt loam

silty clay.

loam

silty clay

loam

silty clay

loam

Grade Size

weak fine

weak medium

moderate medium

moderate medium

weak medium

moderate medium

Type

granular

subanul ir

blocky

subangii

blocky

lar

subangi lar

blocky

angular

blocky

and subangular

subangi lar

blocky

Soil Horizon Notes



Described By: Lonnie Norrod apo1 Tprry Hpnry

site Location: Conway Property

LStop or Pit ft:

Soil Scries:
Nesbitt

Soil Classification (control section):

residuum
Parent Material:

Climate: thermic

Slope of Map Unit: 5-15%

fine silty

Geomorphic Description: Upland SJdeSlOpe

Physiographic Location: Nashville Basin

Additional Notes:

Horizon Depths

A1 0-3

A2
______

AB 7-10

_Bil in-14

_j_i2. 14-20

Btx 20-26

Btx? ,26-31

_____ 31-44

Matrix

Color

7.5YR 4/4

7.5YR 4/4

7.5YR 4/4

7.5YR 5/4

7.5YR 4/4

7.5YR4/4

mixed 10YR6/2

10YR7/2

10YR5/8

10YR5/6

Depletions/Concentrations
Redox/Mottles, etc.

common 10YR7/2

common 10YR7/2

Date: 3/17/15

SOP ft (office use only):

Drainage Class: jnnderately well drained

Ground Water: -oaoe-

Erosion: none to slight

/" Land Cover: rniypd grassps

Slope of Pit:

Latitude/Longitude (center of soils area)

Soil Pedon Description

Soil

Texture

silt loam

silt loam

silt loam

silty clay

loam

silty clay

loam

silty clay

loam

Soil Structure

Grade

weak

weak

moderate

noderate

noderate

noderate

Size

medium

medium

medium

Type

granulai

s'ubanul ir blocky
and grar

subangu

blocky

ular

medium subangi lar

blocky

medium subangi lar

blocky

medium subangi

blocky

lar

gravelly silty weak medium

clay loam

subangi lar

blocky

clay
structurele ss

Soil Horizon Notes

Depth to low chroma mottles 24"
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County Number: 078 County Name: SEVIER Tax Year: 2017

Property Owner and Mailing Address

Jan 1 Owner:
 

 

Property Location

Address:  UPPER MIDDLE CREEK RD 2251

Map:  085   Grp:     Ctrl Map:  085   Parcel:  056.00   PI:     S/I: 004

Value Information

Reappraisal Year: 2016  

 

Land Mkt Value: $50,000  

Improvement Value: $145,300  

Total Market Appraisal: $195,300

Assessment %: 25  

Assessment: $48,825  

General Information

Class:   00 ­ RESIDENTIAL  

City #:   000   City:  

SSD1:   000   SSD2:   000

District:   13   Mkt Area:   H01

# Bldgs:   1   # Mobile Homes:   0

Utilities ­ Water / Sewer:   03 ­ PUBLIC / INDIVIDUAL   Utilities ­ Electricity: 01 ­ PUBLIC

Utilities ­ Gas / Gas Type: 00 ­ NONE   Zoning:   A­1

Subdivision Data

Subdivision:   SUMMIT VIEW

Plat Bk:   36   Plat Pg:   376   Block:      Lot:   D

Additional Description
           UNIT­D       
 

Building Information

Building #  1       

Improvement Type:  03 ­ SPECIAL_RES   Stories:  2

Living/Business Sq. Ft.:  1,154    

Foundation:  04 ­ SPECIAL FOOTING   Floor System:  04 ­ WOOD W/ SUB FLOOR

Exterior Wall:  05 ­ SIDING ABOVE AVG   Structural Frame:  00 ­ NONE

Roof Framing:  02 ­ GABLE/HIP   Roof Cover/Deck:  13 ­ PREFIN METAL CRIMPED

Cabinet/Millwork:  03 ­ AVERAGE   Floor Finish:  11 ­ CARPET COMBINATION

Home About New Search Return to List
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Interior Finish:  10 ­ PANEL­PLAST­DRYWALL   Paint/Decor:  03 ­ AVERAGE

Heat and A/C:  07 ­ HEAT & COOLING SPLIT   Plumbing Fixtures:  11

Bath Tile:  00 ­ NONE   Electrical:  03 ­ AVERAGE

Shape:  01 ­ RECTANGULAR DESIGN   Quality:  01 ­ AVERAGE

Act Yr Built:  2007   Condition:  A ­ AVERAGE

Building Areas:

 Area:  USL    Sq Ft:  888
 Area:  BAS    Sq Ft:  888
 Area:  BMF    Sq Ft:  888
 Area:  OPF    Sq Ft:  144

Extra Features

Bldg/Card# Type Description Units
1 HOT TUB   1
1 WOOD DECK 2X8X37 592

Sale Information

Sale Date Price Book Page Vac/Imp Type Instrument Qualification
02/08/2011 $0 3684 642      
10/13/2010 $0 3621 799      
06/08/2010 $0 3554 164      
02/01/2010 $170,800 3684 645 IMPROVED WD I
03/22/2007 $334,242 2785 67 IMPROVED AA A
01/10/2006 $0 2438 816      

Land Information

Deed Acres: 0.00   Calc Acres: 0.00   Total Land Units: 1.00

 Land Type:   06 ­ RES RESORT    Soil Class:       Units:   1.00

New Search     Return to List     View GIS Map for this Parcel

Glossary of Terms How to Search Fact Sheet
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