Exhibits




GROUND WATER DISCHARGES SECTION
EXISTING ON-SITE WASTEWATER SYSTEM FIELD INSPECTION REPORT

Inspection Request Received From

Name: Mailing Address:
Telephone #: City, State, Zip:
Owner (if different)
Name: Mailing Address:
Telephone #: City, State, Zip:
Tax Map #: Type of Structure: Single Family Dwelling
Subdivision (if appl): Multi-Family
City, State, Zip: Community/Large
Physical Address: Commercial
Age of Structure: # of Bedrooms: # of Residents:
Occupied:  Yes No Length of VVacancy: Weeks Months N/A if occupied

Zoning Certificate Included __Yes _ No
Permit / System

Permit Available: ~ Yes No Permit #:
Age of System:
System Type:  Full Depth Gravity ___Full Depth LPP ___ Elevated Sand Mound
___ Capping Fill Gravity ____ Capping Fill LPP ____Micro Drip Irrigation
___ Full Depth Pressure Dosed ~__Alternative System*  Seepage Pit
__ Capping Fill Pressure Dosed Wisconsin at Grade ~ Cesspool

* All Innovative/Alternative systems including Advanced Treatment Unit's (ATU's) and alternative drainfield systems may only be inspected by a Class H licensee that has been
certified through DNREC approved training for that ATU or alternative drainfield system. Proof of certification must be submitted to DNREC. A Class H license alone is not
adequate enough for this task.

General Information

Pump Out Repairs

Date of Last Pump Out: Repairs made to system? ~_Yes  No

Pumping Frequency: Was repair permitissued? ~ Yes  No

Details
Name of System Maintainer Water Service
Central Water On-Site Well

Is this a second opinion inspection? Yes  No
Is there a water treatment system discharging into the systems? Yes  No
Does grey water discharges somewhere other than the septic system? Yes No

If yes, location

Information Verification
| attest this information | have provided is true and accurate to the best of my knowledge

Owner’s/Requestor’s Signature Date

For Kent & New Castle Counties - 89 Kings Highway, Dover, DE 19901 - (302) 739-9947 Tel / (302) 739-7764 Fax
For Sussex County - 20653 DuPont Blvd, Unit 5, Georgetown, DE 19947 - (302) 856-4561 Tel / (302) 856-5088 Fax






GROUND WATER DISCHARGES SECTION
EXISTING ON-SITE WASTEWATER SYSTEM FIELD INSPECTION REPORT

Inspection Data

Date:
Site Condition: ~ Dry Wet Recent Heavy Precipitation? Yes No
Weather: Sunny Cloudy ~ Rain Snow
Is there evidence that sewage has backed up into the structure? Yes No
Do trees or tree roots appear to interfere with the system? Yes No
Is there evidence or documentation of wastewater surfacing? Yes No
Is any portion of the system below a deck, driveway, walkway, etc.? Yes No
Was a visual inspection under the home for grey water performed? Yes No
No Access
Was a flow test from each household fixture performed? Yes No
No Access
** PUMP OUT MANDATORY **
Septic Tank Capacity (gal) * # of Compartments
Material ** Dimensions X X
_ Cesspool Capacity (gal) * # of Compartments
Material ** Dimensions X X
____ Other Capacity (gal) * # of Compartments
Material ** Dimensions  x X
Scum Thickness ” Sludge Thickness 7
*Round: D” XD /2925 XH” Rectangular: L” X W /231 X H” ** Specify Concrete, Metal, Other
S swc U S swc u
Tank Liquid Level (Tank)
Top/Lids/Risers (if appl) Effluent Filter  N/A
Baffles
Was pump out performed for this inspection? Yes No
Name of pump company Date of pump out
Does effluent from the absorption facility run back to the treatment tank? Yes No N/A
Is there evidence of effluent surfacing above the treatment tank(s)? Yes No N/A

S = Satisfactory, SWC = Satisfactory With Concerns, U = Unsatisfactory

For Kent & New Castle Counties - 89 Kings Highway, Dover, DE 19901 - (302) 739-9947 Tel / (302) 739-7764 Fax
For Sussex County - 20653 DuPont Blvd, Unit 5, Georgetown, DE 19947 - (302) 856-4561 Tel / (302) 856-5088 Fax






GROUND WATER DISCHARGES SECTION
EXISTING ON-SITE WASTEWATER SYSTEM FIELD INSPECTION REPORT

Distribution System

s swc U s SWC u
Distribution Box (if Existing) Liquid Level (D-Box)
Diversion Box (if Existing) Liquid Level (Div-Box)
Distribution Piping Top/Lid

Baffles

S = Satisfactory, SWC = Satisfactory With Concerns, U = Unsatisfactory

Distribution Box level, allowing equal distribution? Yes  No N/A
Is effluent above the lateral inverts in the distribution box? Yes  No N/A
Does effluent from the absorption facility run back to the D-Box? Yes  No N/A
Is there evidence of effluent surfacing above the D-Box? Yes  No N/A

Distribution Box Capacity (gal) *
Material **
Dimensions X X

*Round: D” XD /2925 XH” Rectangular: L” XW” /231 X H”
** Specify Concrete, Metal, Other

Holding / Lift / Dosing Tank

_____Holding Tank _ LiftTank _ Dosing Tank  Gallons:
Material:
Dimensions: X X
S Swc uU S Swc uU
Tank Electrical Connections
Top/Lids/Risers (if appl) Timer N/A
Pump/Siphon Operat. Check Valve & Weep Hole
Alarm Pump Elev. Off Tank Floor
Vent Pipe

S = Satisfactory, SWC = Satisfactory With Concerns, U = Unsatisfactory

Accumulated solids found in pump tank? Yes No
Is alarm on separate circuit? Yes No
Infiltration of surface waters? Yes No

For Kent & New Castle Counties - 89 Kings Highway, Dover, DE 19901 - (302) 739-9947 Tel / (302) 739-7764 Fax
For Sussex County - 20653 DuPont Blvd, Unit 5, Georgetown, DE 19947 - (302) 856-4561 Tel / (302) 856-5088 Fax






GROUND WATER DISCHARGES SECTION
EXISTING ON-SITE WASTEWATER SYSTEM FIELD INSPECTION REPORT

Absorption Facility

Located: Yes No More than one absorption facility: Yes No
How Many: Total Sq Ft:
Bed X (approx. size) = Sq Ft
Trenches X (approx. size) = Sq Ft # of Trenches
Seepage Pit X (approx. size) = Sq Ft
Cesspool X (approx. size) = Sq Ft
Other (describe)
Avre there signs of previous absorption facility failure? Yes No
Are there any overflow lines? Yes No

Summary of System Component Inspections

Review “Overall Comments” for Summary of Ratings
Satisfactory
Satisfactory With Concerns Unsatisfactory
Treatment Tank(s)
Holding/Lift/Dosing Tank
Absorption Facility(ies)
Distribution System

Overall Comments (use additional paper if needed)

Include Comments for Satisfactory with Concerns & Unsatisfactory Ratings

Inspector

Name: License #:
Telephone #:
Signature: Date:

For Kent & New Castle Counties - 89 Kings Highway, Dover, DE 19901 - (302) 739-9947 Tel / (302) 739-7764 Fax
For Sussex County - 20653 DuPont Blvd, Unit 5, Georgetown, DE 19947 - (302) 856-4561 Tel / (302) 856-5088 Fax






GROUND WATER DISCHARGES SECTION
EXISTING ON-SITE WASTEWATER SYSTEM FIELD INSPECTION REPORT

Sketch of On-Site Wastewater Treatment & Disposal System Location

Attach Separatel

Scale North
1’1= 7

e Print clearly and provide an accurate drawing to scale

o Identify each wastewater treatment & disposal system component

e Mark distances from fixed reference points (i.e. property corners, existing dwelling, etc.)

¢ Indicate location of central water line or on-site well

Has a copy of the permit drawing been included? Yes No
e Have all changes been marked on permit drawing? Yes No

For Kent & New Castle Counties - 89 Kings Highway, Dover, DE 19901 - (302) 739-9947 Tel / (302) 739-7764 Fax
For Sussex County - 20653 DuPont Blvd, Unit 5, Georgetown, DE 19947 - (302) 856-4561 Tel / (302) 856-5088 Fax







CLIMATOLOGICAL NORMAL PRECIPITATION (P) AND 5-YEAR RETURN PERIOD MONTHLY PRECIPITATION
DATA (P5) FOR THE LONG-TERM U.S. WEATHER SERVICE STATIONS IN DELAWARE

January February March  April May June July August September October November December
Station P P P P P P P P P PP P P P P P P P P P, P P P P,
inches

Northern Region
Newark University Farm 2.6 44 28 40 34 49 3.6 50 3752 3954 4464 4164 3855 3347 3145 3.6 54

Wilmington WSO AP 2.9 4.3 3147 37 51 3448 3651 3650 40 5.7 36 57 3.7 5.6 29 41 3.2 4.9 3.5 5.2
Wilmington Porter Resvr 3.2 4.7 3245 40 55 4056 3957 4258 42 6.3 41 6.3 4.0 6.0 3.4 4.7 3.7 5.7 3.8 5.8
Middletown 2.8 4.1 29 41 35 49 3548 3450 3653 3753 3451 3.6 55 3.3 4.8 3.2 46 3.3 4.9
Southern Region

Bridgeville 4 NW 3.4 4.7 3345 38 52 3345 3652 3752 4164 4.7 8.0 3.7 5.3 3.3 5.1 3.1 45 3.6 54
Dover 3.1 4.6 3.043 37 53 3449 3652 3752 4470 45 7.4 45 6.8 3.4 5.0 3.3 49 3.5 5.2
Georgetown 5 SW 3.3 4.7 3244 41 56 3245 3450 3651 39 6.3 53 8.2 3.6 5.2 3554 3.1 46 3.6 5.2
Lewes 3.4 4.8 34 47 42 57 3651 3754 3752 42 6.3 53 8.2 3.3 4.8 3.4 5.0 3.4 4.9 3.8 54
Milford 4 SE 3.3 4.7 3346 40 55 34 48 3752 37514166 44 7.1 3.9 55 3.4 5.1 3.6 4.8 3.7 54

NOTE: P = Climatological normal precipitation
P, = 5-year return period precipitation






CLIMATOLOGICAL NORMAL TEMPERATURES (Ta) AND THORNTHWAITE POTENTIAL EVAPOTRANSPIRATION
FOR THE U.S. WEATHER SERVICE STATIONS IN DELAWARE

January  February March April May June July August  September October November December  Annual
Station Ta PET Ta PET Ta PET Ta PET Ta PET Ta PET Ta PETTa PET Ta PET Ta PET Ta PET Ta PET Total PET
Or in ©F in OF in Or in O in 9% in O in O in OF in Ok in OF in OF in in

Northern Region

Newark University Farm 31.7 0 33.7 0.1 42.1 0.6 52.8 1.8 62.7 3.3 71.2 48 75.7 54 745 49 679 35 56.3 1.9 45.8 0.8 35.6 0.1 27.2
Wilmington WSO AP 31.2 0 3320 41.8 0.6 524 1.8 622 32 712 48 76.055 748 5.0 679 35 56.2 1.9 45.6 0.8 355 0.1 27.1
Wilmington Porter Resvr  30.8 0 326 0 41.0 06 518 1.7 61.6 3.2 704 47 749 53 73.7 48 66.9 3.4 557 19 452 08 351 0.1 26.5
Middletown 313 0 344 01 426 06 53218 63033 72149 76.055 748 49 688 3.6 56919 468 0.8 37.2 0.2 27.7
Southern Region

Bridgeville 4 NW 343 01 36.001 438 0.7 54219 637 34 72048 76.255 747 49 684 36 57419 47509 381 0.2 28.0
Dover 343 0.1 36.3 0.1 44.2 0.7 547 1.9 642 34 727 49 77.056 757 51 73.0 4.2 58.6 2.0 48.2 0.9 38.5 0.2 29.0
Georgetown 5 SW 342 0.1 35801 43507 53618 63133 71548 76155 749 49 68436 57019 47209 37802 27.7
Lewes 346 0.1 36.1 02 433 0.7 53118 62132 707 46 752 53 743 48 684 36 57520 48009 385 0.3 27.5
Milford 4 SE 343 0.1 358 0.1 44.3 0.7 544 19 639 34 720 48 76,5 55 75.2 5.0 68.8 3.6 57.7 20 47.6 0.9 37.9 0.2 28.2

NOTE: See Definitions Section for definition of Ta and PET






Exhibit HH Crop Nutrient Uptake website and References

Http://www.fieldcrops.org

Http://www.udel.edu/dstp/factsheets

Http://www.agur.umd.edu/mce/publications/pdfs

Http://www.nrsl.umd.edu/extension/crops

Http://www.ag.udel.edu/extension/agnr/agronomy.htm

Http://www.mawaterquality.org/themes

Http://www.agguide.agronomy.psu.edu

Http://lwww.ext.vt.edu/pubs/agronomy




http://www.fieldcrops.org/

http://www.udel.edu/dstp/factsheets

http://www.agur.umd.edu/mce/publications/pdfs

http://www.nrsl.umd.edu/extension/crops

http://www.ag.udel.edu/extension/agnr/agronomy.htm

http://www.mawaterquality.org/themes

http://www.agguide.agronomy.psu.edu/

http://www.ext.vt.edu/pubs/agronomy




Cumulative metal loading limit for spray irrigation systems

Soil Cation Exchange Capacity (meg/1000)*
0-5 5-15 >15
- - - Cumulative Limit - Ib/ac (Kg/ha) - - -

Metal

Pb 500 (560) 1000 (1120) 2000 (2240)
Zn 250 (280) 500 (560) 1000 (1120)
Cu 125 (140) 250 (280) 500 (560)
Ni 125 (140) 250 (280) 500 (560)
Cd 4.4 (5) 8.9 (10) 17.8 (20)

! Annual Cd application rate not to exceed 0.44 Ib/ac (0.5 Kg/ha)

NOTE: Soil must be maintained at pH 6.5 or above whenever food chain crops
are grown unless plant nutrient needs and soil chemistry preclude such values
without excessive lime addition, based not on cost but on unrealistic tonnage of
lime/acre. In such cases, lime additions suitable to the vegetation used are to be
applied in conjunction with annual metal monitoring of the vegetation.






MICRO-MOUND CROSS-SECTION
NTS

SOD LAYER OR
OTHER AGGRESSIVE
TURF COVER

UNIFORM

2" MINIMUM LAYER OF MINIMUM 8"

MOUND SAND INCORPORATED ~ SOIL COVER

INTO/ONTO PLOWED
BASAL AREA.

k%ﬂm

' PLOWED SURFACE
OBSERVATION
TUBE

W= '

D&E=_"

DRIP LINES
___"0.C.

AMERICAN MANUFACTURING CO.

PROJECT NAME :

COUNTY :

DRAFTER: DATE:

CHECKED: DATE:

APPROVED: DATE:

TITLE :

MICROMOUND /DRIP
CROSS SECTION

_mo>_.m” NTS _m_._mmﬁ OF






Natural soil surface

SUBSURFACE DRIP TUBING INSTALLATION
(INSTALL VIA. VIBRATORY PLOW OR TRENCHER)

Install Depth

1/2" Bioline

I A A A L A A

m;m_.\qv\.n,_ou_v@_ S R .

UNDISTURBED SOIL

AMERICAN MANUFACTURING CO.

PROJECT NAME : DRAFTER: DATE:

CHECKED: DATE:

APPROVED: DATE:

TITLE :

SUBSURFACE DRIP

COUNTY : CROSS SECTION

_mo>_.m” NTS _m_._mmﬁ OF






Vegetative cover over soil cap

AT-GRADE DRIP TUBING INSTALLATION

(INSTALL BY HAND IN SAND FILL OVER SCARIFIED SURFACE)

:

O

|

@] @)

v

Natural soil surface
(Scarified by chisel plow)

1/2" Bioline

4

UNDISTURBED SOIL

Scarified Surface

3" Sand

AMERICAN MANUFACTURING CO.

PROJECT NAME : DRAFTER: DATE:

CHECKED: DATE:

APPROVED: DATE:

TITLE :

AT—GRADE DRIP
COUNTY : CROSS SECTION

[scALE : NTS [sHEET:  oF







Department of Natural Resources and Environmental Control

Ground Water Discharges Section
Product Approval Checklist

Any persons seeking approval of an innovative and alternative on-site
wastewater treatment unit and/or disposal system, product or component shall make an
application in writing to the Ground Water Discharges Section of the Department of
Natural Resources and Environmental Control in accordance with the Requlations
Governing the Design, Installation, and Operation of On-Site Wastewater Treatment and

Disposal Systems, and the checklist below. Please submit one copy of all requested

material as applicable to the Ground Water Discharges Section, 89 Kings Highway,
Dover, DE 19901 (phone 302-739-9948).

1. Application Information Required for all Systems or Protocols

a.

b.

-

Name, address, phone number, fax number and email address for
manufacturer, owner and agent.

Executive summary describing the system, stating the type of
approval sought, model numbers, and treatment levels as applicable
System proposed is fully described with the following information:

i. Construction drawings provided detailing all system
components;

ii. Specifications describing all materials to be used, methods of
construction, means for assuring the quality and integrity of the
finished product, and installation procedures;

iii. Materials specified for use in construction are equal or
superior in physical properties and chemical durability

iv. Any special conditions for use, installation, operation; and
monitoring and maintenance that should be conditions of any
approval document.

Provide summary of pertinent literature, published research, and
previous experience and performance with the system.

Provide other state approvals.

Provide results of any available testing, research or monitoring of pilot
systems or full scale operational systems conducted by a third party
independent research or testing organization. These independent
studies must have adequate research from highly controlled, third
party studies with rigorous research protocols or well documented
long term use studies of proven wastewater technologies.

Operation, Maintenance and Monitoring procedures for system.
Notification given of any proprietary information, system, component,
or device.

Local distributor information and contact information.

The Applicant hereby certifies that, to the best of his/her knowledge and beliefs, a
complete factual representation of the information requested above has been provided:

Applicant

Date






Lot Clearing/Disturbed Site Inspection Report

Date of Report: Tax Map #:

Date of Field Inspection: Septic Permit #:

Location of Site:

. Observation Method: Boring(s) Test Pit(s) Probe
. Inspected Area: Initial Replacement

. Selected Observable Features Indicative of Soil Compaction (upper 24 inches only):

Auger Resistance ™ Yes No N/A Max. Depth Observed
Platy Soil Structure 2 Yes No N/A Max. Depth Observed
Redoximorphic Concentrations & Yes No N/A Max. Depth Observed
Visible Ruts From Equipment: Yes No N/A Max. Depth Observed
Presence of Fill or Stockpiling: Yes No N/A Max. Depth Observed
Evidence of Surface Ponding: Yes No N/A Comments

Moisture Content Suitable for Installation: Yes No Comments

Stumps Visible: Yes No N/A

Drainfield Area Flagged, Roped, or Barricaded “:;  Yes No N/A

Soil Horizons Mixed (> 9 inches from surface) ®:  Yes No N/A

° Summary of Inspection:  (Circle one or both)

O The area reserved for the initial/replacement disposal system, as of the date of inspection, does not appear
to have been adversely affected by tree clearing.

O The area reserved for the initial/replacement disposal system, as of the date of inspection, does appear to
have been adversely affected by tree clearing.

Inspectors Comments:

Signed: License #:

O Auger boring resistance is a subjective observation and may be affected by soil moisture state.

2 pjaty structure can be a result of soil compression/compaction.

I Redoximorphic (Iron Oxide) concentrations can form quickly in response to compaction as a result of slowed water movement thru the soil.
[ Marking the proposed drainfield to help prevent equipment encroachment and possible compaction is a recommended practice.

B Extensively mixed soils may prevent the system from functioning hydraulically or from a treatment perspective.






Micro-Irrigation “Drip” Design Loading Rates

Soil Type Permeability Hydraulic Drip — Line Emitter
Rate (mpi) Loading Rate Spacing Spacing
(gpd/ft?)

S 5 .303 Typically 24" Typically 24"
LS 10 278
15 .253
SL 20 228
25 211
SCL, L 30 .203
35 196
40 .189
45 .180
Si, SiL 50 173
55 162
60 154
65 146
70 139
CL, SiCL 75 133
80 127
85 122
90 117
95 116
100 105
105 .096
110 .088
115 .080
SC, SiC, C 120 .073

Notes:

=

Primary effluent systems require automation of filter and field flushing.

2. Spacing of drip-line and emitters may also be a function of soil textures and
landscaping requirements. Please contact manufacturer for recommendations
and limitations.

3. For commercial and/or large systems, please contact the GWDS and the

manufacturers for additional siting criteria.







Parameter

Biochemical
Oxygen
Demand

Total
Suspended
Solids (TSS)

Fecal
Coliform

Total
Nitrogen

Turbidity

* These limits may be superseded by a Pollution Control Strategy for specific watersheds

Minimum Treatment Requirements for Large Systems *

Slow Rate Land Treatment

Restricted
Access

50 mg/l

50 mg/l

200 Col/100ml

NA

NA

Limited
Access

30 mg/l

30 mg/l

200 Col/100ml

NA

NA

Unlimited
Access

10 mg/l

10 mgl/l

20 Col/100ml

NA

20 col/100ml

Overland
Flow

50mg/I

50 mg/l

200 Col/100ml

NA

NA

! For subsurface disposal systems only not applicable for RIB's or Spray Irrigation

* Site specific constraints will dictate the specific levels

Rapid

Infiltration Basins

30 mg/l

30 mg/l

200 Col/100ml

10 mgl/l

NA

< 20,000 gpd
capacity *

NA

NA

NA

> 20,000 gpd
capacity

30 mg/l

30 mg/l

200 Col/100ml

10 mgl/l

NA






MONTHLY AVERAGE DAYLIGHT HOURS IN UNITS OF 12 HOURS AS A
FUNCTION OF LATITUDE FOR THORNTHWAITE POTENTIAL
EVAPOTRANSPIRATION

Duration on 15™ Day of Month

Month 39° N Latitude*
January 0.81
February 0.8
March 0.99
April 1.10
May 1.19
June 1.24
July 1.22
August 1.15
September 1.04
October 0.93
November 0.84
December 0.79

*Values for 39° N latitude may be used for all latitudes in Delaware






On-Site Wastewater Treatment and Disposal System Performance Standards

1. Requirements for large OWTDS having flows greater than 2,500 gpd but less than

20,000 gpd:
a. All new systems shall meet a Performance Standard Nitrogen level 2 (PSN2).
b. All replacement systems shall meet a Performance Standard Nitrogen level 3
(PSN3).
c. When the operation and maintenance permit expires for an existing system, the
system must meet a Performance Standard Nitrogen level 3 (PSN3). If the
Department deems that the large OWTDS must be redesigned, the owner or
operator of the system will have up to 60 months from the permit expiration date to
bring the OWTDS into compliance with the new standard.
d. Where the system location is identified as having high potential for phosphorus
mobility, new OWTDSs shall meet a Performance Standard Phosphorus level 2
(PSP2).
e. When the operation and maintenance permit expires for an existing system and
the system location is identified as having high potential for phosphorus mobility,
the system must comply with the Performance Standard Phosphorous level 2
(PSP2).

2. Requirements for large OWTDS having flows greater than 20,000 gpd:
a. All new systems shall meet Performance Standard Nitrogen level 1 (PSN1).
b. All replacement systems shall meet Performance Standard Nitrogen level 2
(PSN2).
c. When the operation and maintenance permit expires for an existing system, the
Department will require the system to meet Performance Standard Nitrogen level 2
(PSN2). If the Department deems that the OWTDS must be redesigned to meet
PSN2, the owner or operator of the system will have up to 60 months from the
permit expiration date to bring the OWTDS into compliance with the new standard.
d. Where the system location is identified as having high potential for phosphorus
mobility, new OWTDSs shall meet a Performance Standard Phosphorus level 1
(PSP1).
e. When the operation and maintenance permit expires for an existing system, and
the system location is identified as having high potential for phosphorus mobility,
the system must comply with the Performance Standard Phosphorous level 1
(PSP1). If the Department deems that the system must be redesigned to meet
PSP1, the owner or operator of the system will have up to 60 months from the
permit expiration date to bring the OWTDS into compliance with the new standard.






Peat System Design Loading Rates

Soil Type Permeability Rate | Hydraulic Loading | Hydraulic Loading
(mpi) Rate (gpd/ft?) Rate (gpd/ft?)
Trench Bed
S 5 2.033 1.597
LS 10 1.437 1.129
15 1.174 922
SL 20 1.016 .799
25 .909 714
SCL, L 30 .803 .652
35 .768 .604
40 719 .565
45 .678 532
Si, SiL 50 .643 .505
55 .613 482
60 .587 461
65 .564 443
70 543 427
CL, SiCL 75 525 412
80 .508 .399
85 493 .387
90 AT79 .376
95 466 .366
100 455 .357
105 444 .349
110 433 341
115 424 .333
SC, SiC, C 120 415 .326
Notes:

1. For commercial and/or large systems, please contact the GWDS and the
manufacturers for additional siting criteria.







On-Site Wastewater Treatment and Disposal System Siting Information

SYSTEM TYPE

DEPTH TO THE

SEPARATION REQUIREMENTS

TRENCH DEPTH

LIMITING ZONE (LZ) | sMALL SYSTEM | LARGE SYSTEM* COPSL'\I'_TA?\IFCE
Denial 0 — <11 inches N/A N/A N/A N/A
Alternative Technologies? 11 — 18 inches * * * *
Micro-Irrigation (Drip) 218 inches 18 inches 18 inches Tubing 0 — 6 inches
Peat Biofilters 212 inches 12 inches 12 inches Aggregate N/A
Elevated Sand Mound 20 — 26 inches 36 inches 36 inches Aggregate/Chamber N/A
Wisconsin At-Grade 24 — 26 inches 24 inches 24 inches Land Surface N/A
Low Pressure Pipe (CF) 27 — 35 inches 18 inches 18 inches Aggregate/Chamber | Varies, min. 9 inches
Low Pressure Pipe (FD) 36 — 47 inches 18 inches 18 inches Aggregate/Chamber 18 inches
Gravity Capping Fill 48 — 59 inches 36 inches N/A Aggregate/Chamber | Varies, min. 12 inches
Pressure-Dosed (CF) 48 — 59 inches 36 inches 36 inches Aggregate/Chamber | Varies, min. 12 inches
Full Depth Gravity 260 inches 36 inches N/A Aggregate/Chamber 24 inches
Pressure-Dosed (FD) 260 inches 36 inches 36 inches Aggregate/Chamber 24 inches
Rapid Infiltration Basin (RIB) 248 inches N/A 24 inches Basin Bottom N/A
Spray Irrigation 224 inches N/A 24 inches Land Surface N/A

' Large system separation requirements must be maintained from the mounded water table to the point of compliance.

2 All performance-based approvals and criteria will be considered and approved on a case by case basis.

*Depends on the method of disposal.
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DETAIL "A”

SCH40 PVC w/ HOLES

OBSERVATION PORT
SEE DETAIL BELOW

3/4" WASHED STONE

FILTER FABRIC
(TYPAR 3201 OR EQUAL)

12" SOIL COVER
INCLUDES 6" MIN. TOPSOIL
SEEDED TO GRASS 2

At

12" GRADE
" GRAVEL

l\, /RN
SR—
TYPICAL .
SUBSOIL AREA 12" 0.C.
) 5' (OR DEEP CHISEL PLOW) JUST
M PRIOR TO INSTALLATION
INTMUM o T
(TYPICAL) CAL
SECTION

4" PVC FERRELL
w/ REMOVABLE PVC CAP

3/4" CAP
w/ THREADED END CAP

I " DIA. SCH40 PVC

GRAVEL
GRADE







Long Term Acceptance Rate (LTAR) Calculation

Permeability Rate (MPI) K (ft/min) LTAR (gpd/ft?)
20 0.0042 0.525
25 0.0033 0.501
30 0.0028 0.483
35 0.0024 0.469
40 0.0021 0.458
45 0.0019 0.448
50 0.0017 0.440
55 0.0015 0.433
60 0.0014 0.427
65 0.0013 0.421
70 0.0012 0.416
75 0.0011 0.412

Incremental Loading Rate (ILR) Calculation

Structure
Texture Moderate to Strong  Weak Massive Single Grain
Sand or coarser NR NR NR NR
Loamy Sand NR 0.50 NR 0.45
L. fine sand—fine sand NR 0.35 0.20 0.30
Sandy Loam 0.40 0.30 0.10 NR
Fine SL-L-Silt Loam 0.30 0.20 0.00 NR
Sandy Clay Loam 0.25 0.15 0.00 NR
Clay Loam-Silty CL 0.20 0.10 0.00 NR
Sandy Clay-Silty C-C  0.05 0.01 0.00 NR

NR = Not Recommended
0.00 for any cemented class or any consistency stronger than firm






STATE OF DELAWARE
DEPARTMENT OF NATURAL RESOURCES
B ENVIRONMENTAL CONTROL
DivisioN oF WATER RESCURCES

BO KinNGS HiGHwaY, P.O. Box 1401
DovER, DELAWARE 18803

ol \DUM
TO: All Licensed Class D Site Evaluators
FROM: Rodney L. Wy @
RE: Wisconsin At-Grade Disposal System Guidelines
DATE: December 26, 1996

The Ground Water Discharges Section has reviewed the comments from the attendee's of
the workshop held by the Department this spring which involved creating guidelines for the
siting and design of the Wisconsin At-Grade (W.A.G.) on-site wastewater disposal system.

It will be your responsibility when prescribing a W.A.G. to include the percolation and
incremental loading rates. The percolation rate of the most limiting horizon to a depth of 36
inches must be supplied. You must also specify the Incremental Loading Rates (ILR) for each
horizon within the top 20 inches from Table 2 (Attached). These rates can be placed in the
Design Considerations and Comments section of the Approval page.

As a reminder, the limiting zone required to site a W.A.G. is 24 inches for new
construction and 20 inches for a replacement system. In addition, the permeability rate cannot
be slower than 75 minutes per inch. The attached guidelines contain all the other pertinent
information regarding the siting of the W.A.G. on-site wastewater disposal system.

If you should have any questions or concerns, please feel free to contact Jack Hayes,
Dave Schepens, Jay Duke, Lisa Wood or myself at (302)739-4761.

Attached: Wisconsin At-Grade Disposal System Guidelines
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WISCONSIN AT-GRADE DISPOSAL SYSTEM GUIDELINES

The following are guidelines for Wisconsin At-Grade disposal systems. These
are not Regulations but guidelines intended to be used when siting/designing an
alternative Wisconsin At-Grade disposal system.

The following criteria shall be adhered to:

e Landscape Position: Areas with good surface drainage which allow surface
water to run off easily without ponding and are not prone to flooding.
Wisconsin At-Grade Disposal Systems shall not be prescribed in coastal
beach sands due to the high probability of wind/water erosion and the short
retention time of the effluent in the coarse sand, which would result in little
renovation of the effluent before it enters the ground water.

« Slope: 3% or less.
« Soil Depth: Deep to moderately deep.

« Soil Drainage: Poorly to Well (Soils with umbric epipedon are presently
excluded).

« Soil Texture: Loamy to coarse textured (Not recommended for soils that
have a clayey (very fine) particle size class or on dunal soils with coarse,
sandy textures).

» Soil Structure: Granular, blocky, subangular blocky structure.

e Depth to Limiting Zone: The limiting zone shall be a minimum of 24 inches
below the soil surface for new construction. For replacement of
malfunctioning single family residential systems, the limiting zone shall be a
minimum of 20 inches below the soil surface, but soils with umbric epipdeons
or prone to ponding and/or flooding are unacceptable.

« Permeability Rate: 0-75 MPI. (Construction on soils with slower percolation
rates is not permitted).

Note. The Class D site evaluators shall verify that the above site characteristics
are applicable prior to specifying the Wisconsin At-Grade as a disposal
option. The site evaluator should also specify the percolation rate for the
most limiting horizon to a depth of 36 inches. This will be used by the
designer when calculating the area required. The site evaluator is also
responsible for specifying the incremental loading rates for the first 20

inches (based on Table #2) which will allow the designer to calculate the
Horizontal Acceptance Rate.





W.A.G. Guidelines (Con't.)

The following design guidelines shall be adhered to:

1. Determine Long Term Acceptance Rate (LTAR) of the Site (Use Table #1).

2. Determine Design Flow (Q) in gallons per day.
3. Determine Horizontal Acceptance Rate (HAR) in gpd/ft.

HAR = sum (incremental loading rate as specified on the site evaluation) X
(the thickness of each horizon (in inches) to a depth of 20 inches)

4. Determine Effective Absorption Area (EAA) in sq. ft.

Q

T LTAR

5. Determine Effective Absorption Width (EAW) in ft.

o HAR
(12 — LTAR)

Note: An effective width of four (4) to nine (9) feet is reasonable for most
systems. A narrow system design is best to maximize renovation
capacity of the system. The designer should use an EAW that is equal
to or less than the calculated value. However, if the calculated value
is greater than ten (10) feet, the designer should limit the EAW to ten

(10) feet. Hence, cut the EAW back to ten (10) feet before calculating
the field length.

6. Determine Absorption Length (AL) in feet.

7. Design septic tank, dosing chamber, and related piping and appurtenances in
accordance with current Regulations. Typical pressure head is 2.5 ft.
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Examples of Wisconsin At-Grade Design

EXAMPLE #2:

1. Siteisflat
Building served = 4 Bedroom residence
Restrictive Permeability in upper 36 inches = 45 MPI First 20 in. of soil:
Inc. loading rate for first 10 inches = 0.4 gpd/in-ft
Inc. loading rate for next 10 inches = 0.15 gpd/in-ft

[

LTAR = 0.448 gpd/sq.ft. (Table #1)
3. Q=480gpd

4, HAR=(10in) (0.4 gpd/in-ft} + (10 in) (0.15gpd/in-ft)
= 5.5 gpd/ft (Values From site evaluation)

5. EAA=Q/LTAR = 480 gpd / 0.448 gpd/sq.ft. = 1071.4 sq.ft.

6. EAW=HAR/(1.2-LTAR) = (5.5 gpd/ft) / (1.2-0.448gpd/sq.ft.)
= 731t

7. AL=EAA/EAW=107145sq.ft/7.3 ft=146.6 ft.

use: width = 7.5 fi.

length =150 ft. (Center transmission line, i.e.,75 ft on each side, or two 75 ft absorption
areas if not enough room)
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Table 71
Loading Rates

Permeability Rate (MP1) K (ftmin) LTAR (gpd/sg.ft)

20 0.0042 0.525
25 0.0033 0.501
a0 0.0028 0.483
35 0.0024 0.489
40 0.0021 0.458
45 0.0018 0.448
50 0.0017 0.44
55 0.0015 0.433
&0 0.0014 0.427
65 0.0013 0.421
70 0.0012 0.4186
= 0.0011 0.412

Table #2

Incremental Loading Rate (gpd/fin-fi.)

Texture Structure

Moderate to Strong Weak Massive Single Grain
S or Coarser NR NR /&R.‘“ e ;
LS NR 0.50 ) Ei UEE

LFS-FS NR 0.35 020 0.30
SL 0.40 0.30 0.10 NR
FSL-L-SiL 0.30 0.20 0.00 NR
SCL 0.25 0.15 0.00 NR
CL-SiCL 0.20 0.10 0.00 NR
SC-SiC-C 0.05 0.01 0.00 NR

Mote: NR = Not Recommended
0.00 for any cemented class or any consistency stronger than firm.
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W.A.G Guidelines (Con’t.)

Table #1
Loading Rates
Permeability Rate (MPI) K (ft/min) LTAR (gpd/sq.ft)
20 0.0042 0.525
25 0.0033 0.501
30 0.0028 0.483
35 0.0024 0.469
40 0.0021 0.458
45 0.0019 0.448
50 0.0017 - 0.44
55 0.0015 0.433
60 0.0014 0.427
65 0.0013 0.421
70 0.0012 0.416
75 0.0011 0412
Table #2
Incremental Loading Rate (gpd/in-ft.)
Texture Structure
Moderate to Strong Weak Massive Single Grain
S or Coarse NR NR NR NR
LS NR 0.50 NE 0.45
LFS-FS NE 0.35 0.20 0.30
SL .0.40 0.30 0.10 NR
FSL-L-Sil. - 0.30 0.20 0.00 NR
SCL 0.25 Q.15 0.00 NE.
CL-SiCL 0.20 0.10 0.00 NE
SC-SiC-C 0.05 0.01 0.00 NR

NOTE: NR = Not Recommended
0.00 for any cemented class or any consistency stronger than firm.






