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Engineers and Soil Scientists

Agri-Waste Technology, Inc.
501 North Salem Street
Suite 203
Apex, NC 27502
919-859-0669
www.agriwaste.com

April 8, 2018

Memo:
To: Lynn Richardson, Chatham County Planning Department
Thomas Boyce, R.S., L.S.S., Chatham County Health Department

From: Karl Shaffer, L.S.S.
Agri-Waste Technology, Inc.

Subject: Soils report and maps
Major Subdivision- Bonterra (David Lazzo)
Manns Chapel Road- Parcels 2532 and 2533
Chatham County, NC

Lynn and Thomas:

Please find attached a revised and sealed subdivision plan for the Bonterra Subdivision. The
developer has made minor adjustments in lot design since my previous report of February, 2018.
This letter serves to advise that there are no revisions to the previously filed soils reports- all lots
as proposed have suitable soils for conventional style septic systems (includes shallow, at-grade,
and pump to conventional or at-grade). This statement is based upon using accepted septic
system technology with a 25% area reduction as specified in the State of N.C. Section 1900
Health Code rules for on-site wastewater systems and subsequent approvals.

Please contact me as soon as possible if any questions arise. My cell phone is 919-244-1984.
Thank you.




Sincerely,

Kce Ho

Karl Shaffer, LSS

Cc:  Pete Bellantoni, P.E.- Pennoni and Associates
David Lazzo- Angier Development
Kathy Morris, R.S. — AWT, Inc.
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Engineers and Soil Scientists

Agri-Waste Technology, Inc.
501 North Salem Street
Suite 203
Apex, NC 27502
919-859-0669
www.agriwaste.com

Soils & Site Evaluation Report — On-site Wastewater Systems
David Lazzo- Angier Development, LL.C
Bonterra Subdivision
Manns Chapel Road
Parcels 2532 and 2533
Chatham County, NC

PREPARED FOR: David Lazzo

PREPARED BY: Karl Shaffer, LSS
Senior Soil Scientist

DATE.: February 14, 2018

The subject parcels were evaluated for suitability for development originally by Shaffer Soil
Services, Inc. A copy of this evaluation and site maps (2) are attached here as Attachment 1. The
report was designed for general assessment and overall site suitability.

Subsequent to this work, Agri-Waste Technology, Inc. (AWT) was contracted to complete the
soils work for the proposed development plan. This subdivision proposes 22 lots and is called
Bonterra. Attachment 2 shows the site plan prepared by Pennoni and Associates. AWT has
reviewed the previous soil work and provided additional detail to support the lot design concept.

Generally, the soils over the majority of the tract are in the Appling and Wedowee soil series.
These soils have a sandy loam topsoil with a sandy clay to clay subsoil. Underlying saprolite is
formed from weathered acid crystalline rock, mainly granite. Soil depth ranges from 25 to 40
inches to saprolite. Topography is gently rolling uplands with slopes from 2 to 8 percent, and
sideslopes ranging up to 20 percent. The clay subsoil is firm and non-expansive. In several areas,
soil with seasonal wetness less than 24 inches occur. These soils are not proposed for septic
systems.




South of the major drainageway there are numerous loose boulders. In some areas there are
concentrated areas of boulders. The boulders do not reflect bedrock contact, and soil borings
with depths consistent to other areas were performed. In the concentrated boulder areas, no septic
systems are proposed. Lesser concentrated areas are proposed for septic systems as soil depths
are consistently deeper than 24 inches and the boulders are remnant floaters.

All lots are proposed for 4 bedroom septic systems of conventional or shallow conventional
design with a gravelless system (accepted). Trench depth would range from 12 inches to 18
inches. Most of the areas would support a LTAR of up to 0.30 GPD/Ft?, however for planning
purposes we have set enough area on each lot for LTAR of 0.25 to 0.275 GPD/Ft%. In the event
that some of the edge areas on some lots approach 24 inches in depth or slightly shallower, a low
profile chamber or large diameter pipe system may be employed. These areas will be reserved
for the repair areas for each lot.

Three lots are proposed for satellite systems. These are lots 20, 21, and 22. The soils in these
areas will not support conventional or shallow conventional septic systems, thus the developer
wishes to use suitable soils south of the creek to serve as the septic areas for these lots. These
will be done with lot layout design, and not use septic easements.

As shown on the map by Pennoni dated 2/16/2018 and signed and sealed by Karl Shaffer, L.S.S.,
all lots are capable of supporting on-site septic systems as described above.

Conclusions

All proposed lots have potential to be served by conventional or shallow conventional types of
septic systems for primary and repair areas. Area is adequate with the proposed LTAR to support
a 4-bedroom home septic system in each case. There may be a few sites requiring another repair
system option other than conventional or shallow conventional. For purpose of this report,
shallow conventional also refers to the system type often referred to as “at-grade”.

We appreciate the opportunity to assist you. Please contact us with any questions, concerns, or
comments upon review of this information.

Sincerely,

yn;

Karl Shaffer, LSS

Summary of Attachments

Attachment 1: Original Soil Report
Attachment 2: Typical Soil Profile Description




Attachment 1



SHAFFER SOIL SERVICES
685 SANFOBD BRO4D
PITTSBORYD, N.¢. 27312
$19.542-.5803

March 15, 2004

Mr. Christoffel Verwoerdt
P.O. Box 5151
Chapel Hill, NC 27514-5002

Subject: Soil and site evaluation
Webster Property
Manns Chapel Road
Chatham County, NC

Dear Chris:

At your request, I performed a site evaluation on the above named parcel of land. This parcel is a
combination of 2 tracts, one of 10.3 acres and one of 21.2 acres which are contiguous. They lie on
the south side of Mann’s Chapel Road, approximately 1 mile west of U.S. 15-501.

The purpose of the evaluation Wwas to prepare a soil and land feature map to document the soil and
drainage resources on the property, ultimately to assist with an assessment of the property’s
suitability for on-site wastewater (septic) systems to serve proposed residences on the property.
The evaluation was conducted by advancing hand auger borings to a depth of approximately 40

Typically, to site an on-gite wastewater (septic) field, 10,000 square feet of suitable or
provisionally suitdble soil ares is required for a 3-bedroom home, and up to 13,000 square feet is
required for a 4-bedroom home. However, when referencing the acreages shown for the given map
units, other siting factors must be taken into consideration before making assumptions as to how
many homesites will be possibly available. Other factors include setbacks from property lines,
homesites and improvements, and wells that will be developed, as well as topographic
considerations. Therefore, these acreage estimates as shown on the attachment are a general guide

resources. Landscape, slope, and drainage features wers also noted, as these features combine with
the soil characteristics to determine utility of a site for various uses, The attached aerial
photograph based map of the property shows the map units which have been defined for the
property. In the attachment to this report, each map unit is defined and its utility for various land
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uses summarized. Soil map unit 4 constitutes the drainageways and adjacent wet soils. At the time
of this preliminary evaluation, detailed land use plans were not available, therefore a definitive
boundary denoting jurisdictional wetlands was not flagged. It is likely that some of the area within
map unit 4 will exhibit wetland characteristics, and therefore will require avoidance of impacts.
Minimal impacts such as driveway or utility crossings will be allowed.

The soils are formed from felsic igneous rock. This bedrock type typically develops into soils with
a clay type of subsoil. Soils across the tract range from moderately deep to deep to bedrock or
partially weathered bedrock. Most of the tract has soils that are well drained, but areas associated
with the drainageways have drainage problems as indicated in the attached soil map unit
description summary. Most of the area south of the major drainageway through the tract has
numerous surface boulders and several isolated rock outcroppings. The soils throughout the area
however, are moderately deep to deep with very few exceptions. There are some minor areas where
rock volume is extensive enough to warrant avoidance for purpose of septic system siting, but the
vast majority of the area has surface rocks and boulders covering up to 15% of the surface, and
these are easily moved or avoided for future development purposes.

You have indicated that you may be interested in development potential for commercial purposes
with wastewater flows exceeding 3,000 gallons per day. Permitting of these systems requires both
local county health department evaluation and State of North Carolina Division of Environmental
Health evaluation. Attached to this report is a copy of the permitting procedures and requirements
for large (over 3,000 gallons per day) septic systems. As this site has soils suitable to entertain
such a system, an engineering design will be required. A typical system type to handle large
wastewater flows on good soils such as this site possesses is the pressure manifold type of system.
This will be a decision that is to be made between you, the engineering firm, and the permitting

agency.

This evaluation and report are a tool which can assist in estimating property values and in property
development. This report does not constitute any guarantee that wastewater permits will be issued
on any particular portion of the tract, that any particular type or size of wastewater system will be
allowed, and further does not constitute any guarantee that the systems, once installed, will
function properly for any given length of time. These systems must be permitted by the staff of the
Chatham County Health Department and/or the state Division of Environmental Health. Proper
system functioning is dependent on proper installation techniques and owner maintenance. Large
wastewater systems also require periodic maintenance inspections and operation by a state-licensed
subsurface wastewater system operator.

If you have any questions concerning this report or require further assistance, please do not hesitate
to contact me. Thank you for the opportunity to perform this service for you.

Sincerely,

Kot d

Karl A. Shaffer {
NC Licensed Soil Scientist
Certificate Number 1009
enclosures: maps (2)
soil map unit descriptions
mvoice




SOIL MAP UNIT DESCRIPTIONS

The following breakdown of soil map units gives a brief description of each map' unit, the soils and

topography of the area, and limitations for development types of uses. The limitations terms used
are:

SLIGHT: the proposed activity can be done with very few or no special considerations, and there
should not be any unexpected excessive costs associated with the activity proposed.

MODERATE: the proposed activity can be done, but some special considerations , either in
design and/or implementation, will be required. These special design and construction requirements
will result in additional costs associated with the activity. Examples include: a homesite on a soil
with drainage problems will need surface water diversions and foundation drainage. An alternative
type of septic system needed for soils with limitations will cost more than a conventional type of
system.

SEVERE: the proposed activity is not likely to succeed, or there will be significant effort in design
and/or construction to overcome the limitations on the site. These limitations result in significant
expense in overcoming the limitations. For purposes of on-site wastewater systems, severe means
that there are few or no acceptable alternatives that meet county and state rules, and permits can
only be granted for wastewater systems that are classified as alternative or innovative- requiring
specialized design and operational criteria. These types of systems range from $15,000 to over
$30,000 per single family home.

NOTE: Even though a site is not acceptable for an individual wastewater system, such measures
as shared or community systems can be utilized to accommodate sites with suitable areas mixed
with unsuitable areas.

For purposes of on-site wastewater (septic) systems, slight limitations indicate that the soils are
suitable for a conventional or typically used modification of a conventional type of septic tank
system. These systems generally range in cost from $3 ,500 to $5,000. A moderate limitation
indicates that a shallow placement, pump system, or pressure distribution (LPP, pressure manifold)
type of septic system is required. These systems require much more involved design, and are
significantly more expensive ($7,000 up to $15,000) than a conventional system. A severe
limitation indicates that the site is not suited for a septic system, or with special considerations,
design, and operational agreements, an alternative or innovative system may be allowed. These
systems range from $15,000 to over $30,000. No cost estimates are given for community systems,

- as these depend largely on the wastewater flow and the specific design requirements.

MAP UNIT 1:

This area consists of Appling soils and a few minor variants, These soils are deep and well
drained, with a reddish brown to strong brown clayey subsoil. The surface texture is sandy loam.
Topography is ridgetops and associated sidelopes, with slope ranging from 3 and 22 percent. There
is little or no surface disturbance (gullies) that would impact the use of these areas. The soil
permeability is moderate. These soils are provisionally suitable for septic tank absorption fields.
Typically these soils warrant a LTAR of 0.25 gallons per day per square foot for the septic tank
drain field loading rate.



Limitations for use of this soil for:

Homesite: Slight to moderate (moderate due to boulders on site)

Septic System; Slight- acceptable for conventional or shallow conventional system*
Roads/driveway: Slight

Landscaping: Slight to moderate (moderate due to boulders on site)

Area extent; 54.9% of the area, or 17.29 acres

*The system design will be determined with consultation of the design engineer and the reviewing

permitting agencies. Similar projects utilize a pressure manifold system with conventional trench
design.

MAP UNIT 2:

This area consists of Appling, Wedowee, and Helena soils. These soils are deep to moderately
deep, well drained to moderately well drained, and have a clayey subsoil. Slopes in these areas are

Homesite: Moderate- soil depth, possibly soil wetness in a few areas
Septic System: Moderate - soil depth and wetness

Roads/driveway: Moderate- soil depth and wetness

Landscaping: Moderate- slight

Area extent: 12.0% of the area, or 3.79 acres

MAP UNIT 3:

This map unit is the soil series Helena and minor other related variants. It is somewhat poorly
drained to moderately well drained, with seasonal high water table ranging from 12 to 24 inches
from the soil surface. These soils are characterized by a light yellowish brown and gray to mottled
clay subsoil. It occurs along low slopes and smooth upland concave to nearly level positions. It can
also occur along gentle ridgetops and sideslopes.

Limitations for use of this soil for:

Homesite: Severe- wetness and possibly very firm clay- need special
congsideration for drainage for building foundations

Septic System: Severe- seasonal high water table, possibly very firm clay+*+

Roads, driveways: Moderate- seasonal wetness

Landscaping: Severe- wetness, clay and plastic subsoil in certain areas

Area extent: 6.6 % of the area, or 2.08 acres

** There are altemative system types that can accommodate soils with



limitations in the 12-24 inch depth range. They are classified as mnovative systems and require
- Sewage pretreatment and additional, extensive design factors. With the substantial area of better
soils available for use, it is recommended that this area be avoided for the septic site.

MAP UNIT 4:

soil is characterized by a gray to mottled clay or sandy clay subsoil. It occurs along the
drainageways that traverse the property, as well as low interstream divides with little slope.

Limitations for use of thig soil for:

Homesite: Severe- wetness, flooding

Septic System: Severe- seasonal high water table, ponding, flooding-totally
unsuitable

Roads, driveways: Severe- wetness, ponding, flooding

Landscaping: Severe- wetness, ponding, flooding

Area extent: 24.6% of the area, or 7.68 acres

NOTE: The difference between map units 3 and 4 is that the soils in map unit 4 are along the
drainageways, are generally wetter, and some portions may be classified as Jurisdictional wetlands.
While there are some limited alternatives for septic systems for Unit 3, there are no alternatives for
Unit 4. Also note that the flooding hazard only relates to the narrow strip of the property along the
largest stream traversing the property which runs from west to east. The majority of map unit 4 has
1o flood hazard. Disturbance such as utility constructions or road crossings can be done with
proper drainage and engineering design. :

ROCK OUTCROP MAP UNIT:

Approximately 0.65 acres of area exists in rock outcropping or boulder piles considered too _
extensive to disturb for purpose of wastewater System siting. Soil borings throughout the tract, and
even adjacent to these areas, show moderately deep and deep soils. When it comes time to design
and lay out the wastewater system, I recommend total avoidance of these minor areas.




: Chris Verwoerdt project
March 13, 2004
Aerial photo with map uni

Seale: 17 = 200°
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Chris Verwoerdt project

March 13, 2004

Topography map with soil boring log and map units
Yellow highlight indicates unsuitable
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Typical Soil Description- Septic System Area
Lazzo Project- Parcels 2532 and 2533

Wedowee Soil Series

Ap 0-7 inches; grayish brown (10 YR 4/3) sandy loam, moderate fine granular structure; very
friable; nonsticky, nonplastic; common fine and medium roots; 2-5% gravels; clear smooth
boundary.

BA  7-12 inches: light brown (7.5 YR 5/4) sandy clay loam; moderate fine subangular blocky
structure; friable, nonsticky, nonplastic; common fine roots; clear smooth boundary.

Btl  12-26 inches: strong brown (7.5 YR 5/6) clay; moderate medium subangular blocky
structure; firm, slightly sticky, nonplastic; gradual wavy boundary

Bt2 26 -32 inches: strong brown (7.5 YR 5/6) clay; common fine distinct red (2.5 YR 4/8)
concentrations, common fine distinct light yellowish brown (10YR 6/4) depletions; moderate
medium subangular blocky structure; firm; slightly sticky, nonplastic; gradual wavy boundary

BC  32-38 inches: strong brown (7.5 YR 5/6) clay with sandy clay loam saprolite pockets;
common to many splotches of light yellowish brown, reddish brown, and grayish brown parent
material colors from weathered granitic rock; weak medium subangular blocky structure; friable
to firm; slightly sticky, nonplastic; gradual wavy boundary

C 38-46 inches: mottled light yellowish brown, strong brown, and grayish brown saprolite
that crushes to sandy loam and sandy clay loam lenses; massive, friable to very friable;
nonsticky, nonplastic.



