HYNES JounN D. HYNES & ASSOCIATES, INC.

Geotechnical and Environmental Consultants
Monitoring Well Installation
Construction Inspection and Materials Testing

November 5, 2019

Trappe East Holding Business Trust
c/o Mr. Robert D. Rauch, P.E.
Rauch, Inc.

106 North Harrison Street

Easton, Maryland 21601

Re: Updated Final Report of Hydrogeologic Evaluation Services
Lakeside aka Trappe East
Trappe, Maryland
Project No.: JDH-10/19/409

Dear Mr. Rauch:

John D. Hynes & Associates, Inc. is pleased to present this updated final report of Hydrogeologic Evaluation
services for the above referenced property. The services were generally performed as we discussed. The report
follows generally accepted format and practices for the completion of hydrogeologic evaluations. The
evaluation was completed to determine if site conditions were suitable for the discharge of treated wastewater
using spray irrigation. This updated report was prepared to address modifications to the proposed treatment
system in the time since the original report was prepared in 2004 (Project Number JDH-10/02/265).

The results of the evaluation indicate that approximately 107 acres on the property are acceptable for spray
irrigation. Approximately 85 acres has been designated as the primary spray area. Approximately 22 acres has
been designated as the reserve area. The primary spray area meets MDE requirements for up to 2 inches of
spray irrigation on a weekly basis. Based on an anticipated maximum flow of 540,000 gallons per day, treated
wastewater can be discharged over the 85 acres at a rate of approximately 2 inches per week. The spray rate and
spray area were calculated based on a 10 month spray period.

John D. Hynes & Associates, Inc. appreciates the opportunity to be of service to you. If you have any questions
regarding this report or if we may be of further assistance, please contact our office.

Respectfully,
JOHN D. HYNES & ASSOCIATES, INC.

Richard D. Rhoad
Environmental Project Manager

RDR: JDH/jsl

32185 Beaver Run Drive » Salisbury, Maryland 21804 « 410-546-6462 « Fax 410-548-5346
Email: jdh@jdhynesinc.com
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1.0 INTRODUCTION

1.1 Purpose

The purpose of this hydrogeologic evaluation is to evaluate whether spray irrigation of treated wastewater is a
feasible sewage disposal option for the proposed residential and commercial development project to be located
on the property of Trappe East Holding Business Trust (TEHBT). On August 27, 2019, the Maryland
Department of the Environment (MDE) issued a Notice of Tentative Determination for State Discharge Permit
19DP3460. A final determination will be made after the public comment period, which ended on September
30, 2019.

The scope of work included characterizing and describing soils on the property, evaluating the geologic and
hydrologic conditions at the site by conducting research of published information and by performing field
testing, and evaluating the overall suitability of a spray irrigation system for the site. The work was completed
in general accordance with the published “Guidelines for Land Treatment of Municipal Wastewaters™ prepared
by the Maryland Department of the Environment (MDE), dated July 2002 and amended April 2010.

1.2 Limitations and Exceptions of Site Evaluation

This Hydrogeologic Evaluation has been performed for the exclusive use of TEHBT and their agents. This
evaluation has been completed in accordance with generally accepted environmental practices. This report
should in no way be construed as a recommendation to develop or not develop the referenced site.

The conclusions and recommendations are based upon information provided to us by others and our site
exploration data. Rauch, Inc. provided information regarding the design of the proposed system. We are not
responsible for the accuracy of the information provided by others.

2.0 SITE LOCATION AND DESCRIPTION

2.1 Location and Property Description

The proposed Lakeside aka Trappe East Project is located on property owned by TEHBT. The property,
encompassing approximately 800 acres, is located between Barber Road and Backtown Road, east of U.S.
Route 50 in Talbot County, east of Trappe, Maryland. The area of study encompasses approximately 115 acres.
Refer to Appendix 9.1 Project Location Map: Drawing JDH-10/19/409-A for the general site location. The
Lakeside aka Trappe East Project is herein referred to as the subject project.

The project site is predominantly undeveloped agricultural and woodland area. The area of study includes
approximately 107 acres of predominantly agricultural land. The study area is divided into two separate areas.
The areas include approximately 85 acres that is designated the Proposed Spray Area and approximately 22
acres that is designated the Proposed Reserve Area. The proposed spray area is further divided into North and
South sections. Refer to Appendix 9.2 Proposed Spray Area: Drawings JDH-10/19/409-B for the locations of
the study areas.
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2.2 Present and Future Land Use

Currently, the project site is predominantly undeveloped agricultural and woodland area. Approximately 15
acres of the 107 acre study area is wooded. The study area is proposed to be utilized as the spray irrigation and
reserve areas for a wastewater treatment system that will be built in conjunction with the planned mixed
residential and commercial development that meets the goals and standards of the Town of Trappe
Comprehensive Master Plan. The proposed development is planned to commence in 2020. Development of the
Trappe East Growth Area is scheduled to be completed within approximately 10 years.

3.0 PROPOSED LAND TREATMENT STRATEGY

3.1 Wastewater Treatment

Full development of the Lakeside mixed use development is estimated to be completed by 2030. It is further
estimated that 540,000 gallons per day of wastewater will be generated by the fully built-out development.
MDE requires wastewater treatment for spray irrigation to meet Class II effluent standards. Minimum effluent
permit limits, related buffers, ground cover and application rates are all established based on these minimum
requirements. The proposed Lakeside wastewater treatment plant will be designed to exceed Class II limits to
further ensure compliance with all water quality standards. A Smith & Loveless ENR MBR Phased Wastewater
Treatment Plant (WWTP) is proposed for the Lakeside development. ENR quality effluent will be achieved
with a 4-stage biological treatment process and membrane filtration. Treated effluent from the proposed ENR
MBR WWTP will typically meet or exceed Class III effluent standards. The system will be designed based on
the following Influent Design Values (all concentrations in mg/L):

BOD =250
TSS =250
Nitrogen = 60
Phosphorus = 8

After treatment and prior to land application via spray irrigation, the wastewater will be managed in a phased
storage lagoon located adjacent to the WWTP. The lagoon capacity will be increased in phases to coincide with
the phased construction of the treatment plant. The lagoon has been designed to provide seasonal storage for 60
days of treated effluent as required by MDE and specified in the discharge permit. The lagoon will, also, be
used during periods of permitted spray irrigation for proper management during limited periods of restricted
discharge and spray sequencing. The location of the lagoon and the treatment facility are depicted in the
Proposed Lagoon Location Exhibit: Drawing JDH-10/19/409-C that is included as Appendix 9.3.

3.2 Land Treatment Technique

After treatment, the wastewater will be applied to the land surface using spray irrigation. Based on the planned
residential and commercial development, a maximum of approximately 540,000 gallons (0.54 MGD) of
wastewater will be treated and discharged over the 85 acre spray area on a daily basis when the proposed
development is completed. The maximum estimated discharge rate will not be reached until the project is
completed in 2030.

32185 Beaver Run Drive « Salisbury, Maryland 21804 « 410-546-6462 « Fax 410-548-5346
Email: jdh@jdhynesine.com



Based on an anticipated flow of 540,000 gpd, a projected spray rate of 2 inches per week and assuming 60 days
for storage, a spray area of approximately 85 acres will be required for the treatment system. Based on 10
months of spray application (43.5 weeks), approximately 87 inches of treated effluent will discharge during one
year. The spray area will be divided into two or three zones. Each zone will be sprayed one day per week. This
schedule will allow 4 to 5 days per week for rain, saturated soil conditions and maintenance. The zones will be
set up to be sprayed at approximately ¥4 inch per hour for 8 hours each. The wastewater will be sprayed using
a combination of conventional agricultural pivot systems and solid-set type sprinkler heads.

4.0 GEOLOGY, SOILS AND HYDROLOGY

4.1 General Site Geology

The site is underlain by unconsolidated sediments of the Atlantic Coastal Plain. Based on information provided
in a boring log from a well drilled approximately one mile north of the site (Maryland Geological Survey —
Report of Investigation No. 72, 2001), the sediments underlying the site consist of approximately 70 feet of
sands and silts of the Columbia Group. These materials are underlain by approximately 275 feet of Miocene
Age sands and silts, which have been identified as the Choptank and Calvert Formations of the Chesapeake
Group.

4.2  Site Soils

Based on information provided on the USDA online Web Soil Survey, the shallow soils in the area of the
project site consist of Ingleside, Hambrook-Sassafras, and Woodstown soils. The majority of the site is mapped
as Hambrook-Sassafras sandy loams and loams, with slopes up to 10 percent. Small areas of the site are
mapped as Ingleside loamy sands and Woodstown loams. The Soil Survey Map: Drawing JDH-10/19/409-D is
included as Appendix 9.4.

Ingleside Series soils consist of well-drained to somewhat excessively drained sandy soils. These soils do not
have a fluctuating high water table. The water table remains below a depth of 5 feet all year. The permeability
of these soils is "moderately rapid".

Woodstown Series soils consist of moderately well drained sandy soils. These soils typically have a fluctuating
water table that can be as high as 1.5 feet below the ground surface in some areas of the County. As will be
discussed later in this report, the depth to groundwater in the study area is greater than 5 feet in all areas. The
permeability of these soils is "moderate".

Sassafras Series soils consist of deep, well-drained sandy soils with significant amounts of silt and clay. These
soils do not have a fluctuating high water table. The water table remains below a depth of 5 feet all year. The
permeability of these soils is "moderate".

The mapped soils meet the minimum USDA texture specifications for a slow rate land treatment system (clay
loam to sandy loams). In addition, the published range of permeabilities of the mapped soils (0.2 to >6.3
in./hr.) meets MDE guidelines for a slow rate system. The slope of the mapped soils (10 percent or less) is less
than the MDE guideline of 15 percent.
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Observations and testing completed on-site support the suitability of a portion of the site to be utilized for spray
irrigation. On April 23, 2002, Dr. Ching-Tzone Tien, Chief of the Groundwater Discharge Permits Division for
the Maryland Department of the Environment (MDE), observed the excavation of ten test pits at the site (TP-
MDI1 through TP-MD10). A letter generated by MDE documenting their site observations is included in
Appendix 9.5. The letter states that the areas adjacent to each test pit, with the exception of TP-MDS5, appear to
be feasible for spray irrigation. The locations of the MDE test pits are shown on the Test Pit Boring and
Piezometer Location Map: Drawing JDH-10/19/409-E1 and E2 that is included as Appendix 9.6.

To more fully characterize site soils, 23 soil borings, 6 test pits, and 18 infiltration tests were completed by
Hynes & Associates in the study area. We note that 16 of the soil borings were converted to piezometers. The
borings are labeled with a ‘B’ designation, the boring/piezometers are labeled with a ‘P’ or ‘PZ’ designation
and the test pits are labeled with a ‘TP’ designation. The locations denoted with ‘TP-H _’ designations are
infiltration test locations. We note that the borings and piezometers that are located within the study area are
not labeled sequentially. Several borings, test pits and piezometers were completed in other areas of the site
that are not included in this study. Test pit, boring and piezometer locations are depicted in the Test Pit and
Piezometer Location Maps: Drawings JDH-10/19/409-E1, E2 and F.

Subsurface soils were visually classified in accordance with the Unified Soil Classification System (USCS) as
SANDs with some to trace silts and clays (SM, SC and SP) and SILTS with some sand (ML). The soils were
classified as Sand, Loamy sand, Sandy loam and Silt loam in accordance with the U.S. Department of
Agriculture (USDA) classification system. Keys to the Classification systems are attached. The boring logs are
included as Appendix 9.7. Cross Sections that depict the subsurface lithology are included in Appendix 9.8.

The observed characteristics of the subsurface soils suggest that there are minimal features that will inhibit the
downward infiltration of wastewater. Below the 2 foot treatment zone, the most limiting soil horizons consist
of Silt loam. Based on infiltration data that is presented later in this study, and based on the similar
characteristics of the shallower soils, these deeper horizons likely exhibit permeabilities of greater than 0.64
centimeters per hour.

4.3 Site Hydrology

4.3.1 Regional Climate

The climate of Talbot County, along with the rest of Maryland’s Eastern Shore, is characterized by a humid,
semi-continental climate. Based on available climatological data collected by the National Weather Service in
Royal Oak, Maryland, the average monthly temperatures range from 36 degrees Fahrenheit in January to 78.5
degrees Fahrenheit in July. Rainfall data from the NOAA reporting station in Salisbury, Maryland was used. A
total of 54.29 inches of rainfall was reported in 2018.

Using this climatic data, and using data for the approximate percent of annual daytime hours for each month for
the approximate latitude of the site, the potential evapotranspiration (PET) was calculated for the site. The PET
was calculated using the Blaney-Criddle Method (PET=KF), where K = the Crop use coefficient and F = the
Consumptive use factor. A conservative value of 0.78 was used for the K value. Typical K values range from
0.78 for wheat, up to approximately 1.0 for conifer trees. The value of F takes into account the average
monthly temperatures and the percent of daytime hours. A table listing the input variables and monthly PET
values is included in Appendix 9.9. A total PET of 42.31 inches per year was calculated for the site.

4
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Based on the proposed wastewater application rate of approximately 87 inches per year (2 inches per week for
10 months), yearly precipitation of 54.29 inches and PET of 42.31 inches, an average of approximately 7,391
gallons of water per acre will enter the groundwater system on a daily basis in the study area. Prior to reaching
the groundwater system, the nitrogen load will be reduced to zero. A portion of the treated water will percolate
through the water table aquifer and may recharge underlying aquifers. Treated water will, also, enter the
groundwater system, through the subsurface, and eventually enter surface water streams. The water will then
flow into the nearby Choptank River. A summary of the Hydrologic Balance data is included in Appendix 9.9.

4.3.2 Surface Phenomena

The majority of the site is covered by agricultural crops, including corn, soybeans and wheat. Approximately
15 acres of the east side of the primary spray site is wooded. The topography of the agricultural and wooded
portions of the site is gentle, with slopes of 0 to 5%. Some areas within the wooded portions of the site are
characterized by steeper slopes of 15%. These areas, which border two creeks located in the eastern and central
portions of the primary spray area, will not be utilized for spray irrigation. The proposed reserve area is
characterized by slopes of 0 to 2%. Minimal site erosion was observed in the proposed spray areas. The spray
and reserve areas, and the locations of the streams, are shown on Drawings JDH-10/19/409-B.

The spray system will initially be installed in the existing crop and woodland (mixed hardwood) areas. As the
property is developed, portions of the agricultural areas may be converted to mixed hardwood or loblolly pine
stands. The agricultural areas will be planted using a rotation of corn, soybean, wheat and/or rye. For purposes
of this study, all required calculations have been made assuming the most conservative site conditions. For
example, in the PET calculations, the crop coefficient for wheat was used because the number represented the
lowest crop coefficient value of any of the proposed crops or trees.

4.3.3  Soil Permeability

To evaluate the infiltration capacity of the surface soils and to estimate the vertical hydraulic conductivity of
subsurface soils, double ring infiltration tests were completed at 15 locations on the site. Four of the tests were
completed in areas that will not be utilized for the spray field. These areas were designated as development
areas. Nine of the tests were completed in the primary spray area and two tests were completed in the proposed
reserve area. The testing was completed in general accordance with the Double Ring Infiltrometer Method.

At least one test was performed in the most restrictive soil horizon in each of the nine identified soil mapping
units within the proposed spray area. The locations, test depths, USDA classification and infiltration rate for
each of the tests is summarized in a Table of Infiltration Rates which is included in Appendix 9.10.

Results of the testing indicate that a spray rate of approximately 2 inches per week is achievable at each of the
tested locations. The minimum soil permeability that was measured in the proposed spray area was 0.64
centimeters per hour (cm/hr) at location MD-3. The soil at this location was classified as a Silt loam. The
location is in an area that is mapped as Woodstown loam. Approximately seven percent of the proposed spray
area is mapped as Woodstown loam.
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4.3.4  Groundwater Occurrence

Groundwater in the study area occurs under water table conditions at depths ranging from approximately 5 to
25 feet below the ground surface. The site is underlain by water bearing sediments of the unconfined Surficial
(Columbia) Aquifer. Based on a well search completed by the State of Maryland, no wells are located within Y4
mile of the proposed spray area.

To measure the depth to groundwater and to evaluate the groundwater flow direction, Hynes & Associates
installed 18 piezometers within or near the study area. Piezometers P-18 and P-19 are located just to the west
of the primary spray area. The piezometer locations are shown on the attached 7est Pit and Piezometer
Location Sketch: Drawings No.: JDH-10/19/409-E1, E2 and F (Appendix 9.6). The piezometers were installed
to depths ranging from a depth of 12.5 to 30 feet below the ground surface. Each piezometer was installed with
5 feet of 2 inch diameter screen. The piezometers were completed with enough casing to provide a riser
extending above the ground surface.

During this study, the piezometers were gauged six times between November 2002 and October 2003.
Groundwater gauging data is summarized in the Gauging Data table that is included in Appendix 9.10. Refer to
the Groundwater Elevation Sketches: Drawings No.: JDH-10/19/409-G and H for maps depicting the elevation
data, groundwater flow direction and depth to groundwater data for two gauging events. The maps are included
in Appendix 9.12. In general, the gauging data collected on February 27, 2003 depicts the highest groundwater
levels that were recorded. The September 15, 2003 data depicts the lowest groundwater levels that were
observed. Groundwater was calculated to flow to the east-southeast on the north side of the primary spray area.
Groundwater was calculated to flow to the northeast on the south side of the primary spray area. We note that
the north and south sides of the primary spray area are separated by an unnamed stream.

To evaluate the potential for groundwater mounding in the proposed spray area, we calculated the theoretical
groundwater mound beneath a circular recharge area using the Groundwater Mounding Calculator developed by
HydroSOLVE, Inc. The calculator was run assuming a recharge rate of 2 inches/day over a one day period in
an aquifer with an estimated specific yield of 0.1. In accordance with data provided by MDE, the surficial
aquifer is estimated to be 70 feet thick, with a permeability (K) of 195 feet per day. Based on these parameters,
a mound of 0.14 feet will develop beneath the recharge area during a one day spray application. The mound
will decay between spray events. Six days after the 1 day application, the mound will be 0.005 feet. Based on
the observed depth to groundwater in the proposed spray area (shallowest depth to groundwater was 4.31 feet in
P-18), the calculations indicate that mounding will not be a limiting factor in utilization of spray irrigation at
the site. The mounding equations are summarized in Appendix 9.13.

4.3.5 Nitrate-Nitrogen Balance

The proposed spray irrigation system will disperse treated wastewater from the proposed wastewater treatment
system. The proposed system must be designed so that the nitrogen concentration in the treated water will be
reduced to 0 milligrams per liter (mg/L) when the wastewater reaches the nearby surface waters (via
groundwater). In order to estimate the necessary level of treatment, Hynes & Associates used the nitrogen mass
balance equation developed by J. E. Stone (1976) as referenced in Appendix D of the MDE “Guideline for
Land Treatment of Municipal Wastewaters”. The equation and input parameters are included in Appendix
9.13.
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The proposed spray irrigation system will irrigate land that will be planted with either agricultural crops (wheat,
corn, soybeans and/or rye) or with trees (mixed hardwood or loblolly pine). Based on input parameters
specified by MDE, a nitrogen uptake of 167 pounds per acre — year (corn) was used in the equation. The
treatment system will be designed to reduce the nitrogen content in the wastewater to at least 8 mg/L prior to
discharge via the spray system. The proposed treatment system is capable of reducing the nitrogen
concentration to 3 mg/L.

Based on these input parameters specified in the draft permit, and based on the input parameters listed in
Appendix 9.12, a maximum spray rate of 92 inches per year is permitted by MDE. The proposed spray rate of
87 inches per year is less than the allowable maximum. Therefore, the proposed spray system will be capable
of meeting current MDE nitrogen discharge criteria.

5.0 FACILITY PLAN OF OPERATION

5.1 Application Rates

After treatment, the treated effluent will be directed to the proposed spray fields. Based on an anticipated
maximum flow of 540,000 gpd, a projected spray rate of 2 inches per week and assuming 60 days for storage, a
spray area of 85 acres will be required for the treatment system. The spray area will be divided into two or
three zones. Each zone will be sprayed one day per week. This schedule will allow 4 to 5 days per week for
rain, saturated soil conditions and maintenance. The zones will be set up to be sprayed at approximately % inch
per hour for 8 hours each.

5.2 Loading Rates

The treatment plant will be designed to meet or exceed Class II effluent requirements. The system will be
designed based on the following Influent Design Values (all concentrations are in mg/L):

BOD =250
TSS =250
Nitrogen = 60
Phosphorus = 8

The proposed ENR MBR Treatment Plant will be designed to achieve or exceed the following discharge
criteria:

BOD = 10 mg/L

TSS =10 mg/L
Nitrogen = 8 mg/L
Phosphorus = 5 mg/L
Fecal Coliform =3 MPN

The treated water will be discharged to the ground surface using spray irrigation.
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HYNES

5.3 Lagoon Specifications

Irrigation of treated wastewater cannot take place during periods of precipitation, high winds, freezing
conditions, or saturated soil. The storage facility will be designed to hold treated wastewater during periods
when irrigation cannot take place. The storage facility will be capable of containing wastewater generated
during no less than 60 days of normal operation of the wastewater facility, plus 14 inches of precipitation. The
storage facility will, also, be designed to provide a 3 foot freeboard and will be sealed or constructed to prevent
the direct seepage of stored waters into groundwaters beneath the site. The lagoon will encompass
approximately 16 acres. The proposed location of the lagoon is shown in the Lagoon Location Plan that is
included as Appendix 9.3. The proposed lagoon cross section is shown on the Lagoon Location Plan.

6.0 MONITORING-SURVEILLANCE SYSTEM

During operation of the proposed treatment system, groundwater and surface water conditions in the areas near
the proposed spray fields will be monitored to evaluate the efficiency of the system. To monitor the
groundwater conditions in the spray areas, eleven groundwater monitoring wells have been installed. The well
locations are depicted in the Proposed Monitoring Point Location Plan: Drawing JDH-10/19/409-K that is
included in Appendix 9.14. The locations of the wells were selected based on input from MDE.

The monitoring wells have been installed by a Maryland licensed well driller in accordance with current State
of Maryland guidelines. Each well extends approximately 10 feet into the water table aquifer. The wells have
been constructed using 4 inch diameter PVC well materials.

In addition to groundwater monitoring, five surface water monitoring stations are proposed along the streams
that border the site to the east of the proposed spray area. One station will be set up at the upstream property
boundary near the northeast corner of the site. Two stations will be set up near the junction of two streams on
the east side of the property, and one station will be set up upstream of the southernmost spray area. One
station will, also, be set up on the stream that flows between the north and south spray areas. Grab water
samples will be collected from the approximate center of the stream at each monitoring location. The proposed
monitoring stations are shown on the attached Proposed Monitoring Point Location Plan: Drawing JDH-
10/19/409-K that is included in Appendix 9.14.

Prior to system installation, water samples will be collected from each monitoring well and surface water
station to evaluate background water quality in the area of the proposed spray fields. A minimum of six
samples will be collected from each monitoring location during a one year period prior to the initiation of
spraying. The samples will be analyzed by a laboratory for parameters specified by MDE.

7.0 CONCLUSIONS

The purpose of this Hydrogeologic Evaluation was to evaluate whether spray irrigation of treated wastewater
was a feasible sewage disposal option for the proposed residential and commercial development project to be
located on the property of Trappe East Holdings Business Trust (TEHBT). A preliminary evaluation,
completed by the Maryland Department of the Environment (MDE), indicated that several areas of the property
appeared to be suitable for land treatment of wastewater. A Draft Permit (19-DP-3460) has been issued by
MDE.
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The scope of work included characterizing and describing soils on the property, evaluating the geologic and
hydrologic conditions at the site by conducting research of published information and by performing field
testing, and evaluating the overall suitability of a spray irrigation system for the site. Rauch, Inc. provided the
conceptual plans and design criteria for the treatment system. The work was completed in general accordance
with the published “Guidelines for Land Treatment of Municipal Wastewaters” prepared by the Maryland
Department of the Environment (MDE), dated July 2002 and amended April 2010.

Based on the results of the evaluation, the proposed spray areas are suitable for land treatment of wastewater.
Approximately 85 acres of land has been identified for the proposed spray fields. The soils in these areas were
evaluated to receive spray rates of up to 2 inches per week. An additional 22 acres has been set aside as a
reserve area. The proposed system will irrigate 85 acres at a rate of approximately 2 inches per week. The
system will discharge to a storage lagoon during non-spray periods, typically during the winter months of
December, January and February. Initially, the treated wastewater will be applied to both agricultural crops and
woodland. During the development of the property, the vegetative cover in the spray areas may be changed to
woodland (mixed hardwoods or loblolly pines). Our evaluation indicates that the proposed system will be
effective with either crop cover or woodland cover.

Our evaluation indicates that there are few, if any, factors that may limit the effectiveness of the proposed
system. With proper equipment maintenance and land management, the proposed spray areas should remain
functional for the life of the wastewater treatment system. We note that the proposed system discharge will not
reach 540,000 gallons per day until development is completed in 2030. During the ten years leading up to
project completion, the effectiveness of the land treatment system will be evaluated. If there is evidence to
suggest that the proposed land treatment system is not functioning in a manner that is consistent with the
findings presented in this document, then alternate plans can be developed to alleviate the deficiencies before
the maximum system discharge is reached.

8.0 SIGNATURES OF ENVIRONMENTAL STAFF

This report includes the findings and conclusions of the Hydrogeologic Evaluation conducted by John D. Hynes
& Associates, Inc. for the subject property, as observed, researched apd reviewed by the following:

Richard D. Rhoads
Environmental Project Mana

RDR: JDH/jsl
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9.1 Project Location Map
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9.2 Proposed Spray Areas
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9.3 Proposed Lagoon Location Sketch
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9.4  Soil Survey Map
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Ylo-537T 36672

MARYLAND DEPARTMENT OF THE ENVIRONMENT
2500 Broening Highway o Baltimore, Maryland 21224
(410) 631-3000 * 1-800-633-6101 * http://www.mde.state.md.us

Parris N. Glendening

Governor Merrylin Zaw-Mon

Acting Secretary

May 2, 2002

Robert D. Rauch, P.E.

Robert D. Raugh & Associates Inc.
28466 Waterview Drive

Easton, Maryland 21601

Dear Mr. Rauch:

This is to inform you about the results of the spray irrigation site
evaluation conducted on April 23, 2002 at Town of Trappe for a
proposed golf course spray irrigation system. The site has been
proposed for the disposal of 500,000 gallons per day treated
wastewater effluent from the proposed 2000 residential units and a 60-
acre regional commercial park. '

A total of ten (10) backhoe test pits (TPs) were dug at the proposed
sites. The approximate locations of the test pits are shown on the
attached map. ‘ ‘

As shown in Table 1 Group A, soils in TPs 1,2,3,4,8,9 and 10 possess
similar characteristics in texture and color, with heavy sandy loams
or sandy loams identified to be the most limiting layers for -
permeability. No groundwater tables were detected at test pits in
Group A. Soils in Group B (TPs 6 and 7) possess similar :
characteristics in texture and color, with silty clay loams identified

From our preliminary soil evaluation, it appears that areas adjacent
to test pets in Group A and Group B possess the most favorable soil
characteristics and groundwater table conditions for spray irrigation
of treated wastewater. Areas next to TP5 in Group C may not be
suitable for spray irrigation due to impermeable sandy clay soil. For -
your reference, soil characteristics and groundwater table information
are included in the attached soil description sheets. Should you
decide to proceed with the spray irrigation system, a detailed

' Users 1-800-735-2258 . *®
Aaryland Relay Service “Together We Coan Clonn I




Robert D. Rauch, P.E.
Page 2

hydrogeological study should be conducted to determine the accurate
irrigation rate, to define the precise boundary of suitable areas for
irrigation and to address items included in the attached Appendix A of
" Guidelines for Land Treatment of Municipal Wastewater”. Please be

necessary.

If you have any questions concerning the site evaluation, please call
me at (410) 631-3662.

Sincerely,

~77 — —

(Lo Tome J7o

Ching-Tzone Tien, Ph.D., P.E., Chief
Groundwater Discharge Permits Division

Enclosures

cc: Anne Morse




Table 1. Characteristics of Limiting Layers of 10 Test Pits at Pro

Irrigation Site

posed Town of Trappe Spray

Test pit

Depth (inch)

Soil Texture

Soil Color

Depth to Ground

Table

4 R e 'Group AN wE]T
1 19-34 Heavy Sandy Loam 7.5YR5/8 >87”
2 24-70 Heavy Sandy Loam 5YR5/8 >87”
3 14-63 Compacted Heavy 7.5YR 5/8 >97”
Sandy Loam
4 (wooded area) 1243 Heavy Sandy Loam 7.5YR 5/8 >99n
8 15-30 Fine Sandy Loam S5YR6/8 >84”
9 12-32 Compacted Sandy 7.5YRS/8 >78”
Loam .
Heavy Sandy Loam >78”
E . Gronp B L L o
Silty Clay Loam >82”
Silty Clay Loam >81”
. .GroupC . - . B -
Sandy Clay 10YR5/6 >60”
L (Compacted)
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9.6 Test Pit, Boring, and Piezometer Location Maps
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Trappe, Maryland
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9.7 Boring Logs
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06-18-2003 S:WMtech2002\TrapEastProj-02265\P-6.bor

~ HYNES
% e LOG OF BORING P-6
IATES )
ASSOCIATE (Page 1 of 1)
Robert D. Rauch & Assoclates Project Name: : Trappae East Project Legged 8y: " :P. Sellers
24466 Watervisw Drive Project Number: : JOH-10/02/265 Driller: . B. Melvin
Easton, Maryland 21601 Start Date: 11122102 Drilling Method: : HSA (Mobile B-47)
End Date: L 1102202 Total Depth: : 24,0 feet
[’}
[
L3
[3}
a 'E
@ ; © Well: P-6
[T () 9 put
£ I 2 &
g DESCRIPTION 3 81 g g REMARKS
I Dl a o
(a O({d|w a.
0
Brown, wet, fine to medium SAND, with trace
4 to little silt (Loamy Sand) 1423 | Scale 1" ~ 6 feet
e I Approximately 12 inches of
Brown wet, fine to coarse SAND, with some onganic bearing soil encountered
T silt (Sandy Loam) 4333 | at ground surface
4 -Groundwater was encountered at
_ 20 fest during drilling operatlons
6 Water level reading 11/27/02
8 -
. —_L|gE't'bEer._ we—t fine S-/KNE with: some silt, .
10| (Sandy Loam) - 333
12~
WYrpm, = o o i
Light brown, wet fine to medium SAND, with 1
o trace silt (Sand) 4-3-7 I
16 l
J il L
/2 - Seal
18- -
20 o o 14-20-22
Brown, saturated, fine to medium SAND, with
{ trace silt (Sand) .
22
24 - -
.| Boring terminated at 24.0 feet.
26—
28




HYN HYNES
&
% ASSOCIATES

LOG OF BORING P-7

(Page 1 of 1)

06-18-2003 SAMtech2002\TrapEastProj-02265\P-7.bor

Robert D. Rauch & Associates Project Namme: : Trappe East Project Logged By: : P, Sellers
24466 Waterview Drive Project Number; : JOH-10/02/265 Oriller: : 8. Malvin
Easton, Maryland 21601 Start Date; 1 11/22/02 Drilling Method: : HSA (Mobile B-47)
End Date: : 11122102 Total Depth: 124 feet
"]
Q
1
Q
5 £
@ © . p.
& ) g o Well: P-7
R=1 T @ Q.
= 7
g DESCRIPTION 3 a g g REMARKS
@ [%:] @ K]
Q gld|w o
0 - -
Brown, wet; fine to medium SAND, with little
4 silt (Loamy Sand) 1 (| 2-22-3 | Scale 1"~ 6 feet
2= Approximately 14 inches of
organic bearing soil encountered
7 2222 | ground surface
44 Groundwater was encountered at
| 20 feet during drilling operations
6 Water level reading 11/27/02
8_
-_Bro'\;n ;et_l.’ihe to medium SANU wnth trace' 5.7
10 to little-silt (Loamy Sand) -
124
Mg e = e e e e
Gray, wet SILT, with some fine sand (Silt 5712
- Loam) ) -
16— ;
1 - "'Z V1 Seal
18- 5%
4 ML :
20— B 244 Sand Pack
Screen
22—
24 - - -
Boring terminated at 24 feet
26
28—
30




10-22-2003 S:WledIZOOZ\TmpEasle}-OZZGS\P-B.bOr

W e e m—— e — o . m— — —— —

10 silt (Loamy Sand}

Brown saturated fine to medium SAND, with
J little siit (Loamy Sand)

Brown, wet; fine to medium SAND, with little- -

4-5-4

4-5-6

HYNES
% A LOG OF BORING P-8
ASSOCIATES | (Page 1 of 1)
Robert D. Rauch & Assoclates Project Name: : Trappe East Project loggedBy: P, Sellers
24488 Waterview Driva Project Number: : JOH-10/02/285 Oriller; . : 8. Metvin
Easton, Maryland 21601 Start Date: : 11/22/02 Drilling Method: : HSA (Mobile B47)
End Date: 1112202 Total Depth;’ 124 feet
[}
2
Q
‘q,l -E
g . g ‘g Well: P-8
- I 2 iy
£ DESCRIPTION g 3 g 2 REMARKS
@ [72] @ o
o V|3 w @
0 Brown, wet, fine to coarse SAND, with some
4 silt (Sandy Loam) 2-2-3-3 | Scale 1"~ 6 feet
2+ Approximately 12 Inches of
——————————— organic bearing soil sncountered
J (B'Sr::!v;y ‘!tl::: nf?e to medium SAND, with silt 8-10-11-8) ground surface
44 Groundwater was encountered at
E 20 feet during drilling operations
8~ Water level reading 11/27/02
8_

—Seal

Boring terminated at 24 feet




NES  HYNES
&
% ASSOCIATES

LOG OF BORING P-9

(Page 1 of 1)

06-18-2003 S:Witech2002\TrapEastProj-02265\P-9 bor

Brown, saturated, fine to medium SAND, with
16— some silt (Sandy Loam)

Robert D. Rauch & Associates Project Name:; : Trappa East Project Logged By: : P. Seflers
24466 Watarview Drive Project Number: : JOH-10/02/265 Driller: : B, Melvin
Easton, Maryland 21601 Start Date: ;1172202 Drilling Method: : HSA (Moblle B-47)
End Date: £ 11/22/02 Total Depth: 119 feet
[
Q
&=
Q
= £
B o zo' ‘g Well: P-9
& x Q =3
£ DESCRIPTION %— a g g REMARKS
@ %] Q@ 9
Q AR a
0
Brown, wet, fine to medium SAND, wnh trace 1
{ toslittle silt (Loamy Sand) 4-34-4 | Scale 1"~ 6 faet i3
2= Approximately 12 inches of |
———————————— ic bearing soil encountered it
4 Brown, wet, fine to medium SAND, with some C §ududeg | OrOET i
silt (Sandy Loam) atground surface i
44 Groundwater was encountered at b
R 15 feet during drilling operations . ¥
6 Water level reading 11/27/02 -
8 {3
TBrown, wet, fine to medium S SAND, with some: 454
10— silt (Sandy Loam}) - i
78
‘R Seal
554 .~ Sand Pack

Screen

Boring terminated at 19 feet
20—

22

24

26

28

30
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1 HYNES
%% & - LOG OF BORING P-18
ASSOCIATES (Page 1 of 1)
Robert D. Rauch & Associates Project Name: : Trappe East Project Logged By: " :P.Sellers
24466 Waterview Drive Project Number: : JOH-10/02/285 Oriller; ' M. Hynes
Easton, Maryland 21601 Start Date: L 11/23/02 Drilling Method: : HSA (Mobile 847)
End Date: L 1123/02 Total Depth; : 14 feet

2]
2
Q

a us

e o g © Well: P-18

£ I s a
0

= DESCRIPTION s 8l g g REMARKS

Q (%2} Q -

a O|ld| w o r

0 Brown, wet, SILT, with some fine to medium 8
- sand (Silt Loam) 1]] 14122 | Scale 1" ~ 6 faet
2+ : ’ ML Approximately 9 inches of organic

i ;--Cutt_ings

bearing soll encountered
i+—Casing

h 2233 15 ground surfaca

4~ Brown, wet, fine to medium SAND, with little
silt (Sandy Loam)

Groundwater was encountered at
10 feet during drilling operations

Water leve] reading 11/27/02

| A R RR RS ]

6~
8.: / 2—-Seal
e e e 2-24
10 Brown; wet, fine to coarse.SAND, with trace E’ ggpadeﬁad(
4 silt (Sand) .
124
14

Boring terminated. at 14 fest




Hq HYNES
&
| % ASSOCIATES

LOG OF BORING P-19

(Page 1 of 1)

03-06-2003 S:\WMtech2002\TrapEastProj-02265\P-19.bor

Robert D, Rauch & Assaciates Project Nama: : Trappe East Project Logged By: : P, Sellers
24466 Waterview Drive Project Number; : JOH-10/02/265 Driller: M. Hynes
Easton, Maryland 21601 Start Date: : 1472302 Drilling Method: : HSA (Mobile B-47)
End Dite: : 11/23/02 Total Depth: : 19 feet
[
Q
G
3 R
“ o s| ¢® Well: P-19
& E O g
§_ DESCRIPTION é 3 g 4 REMARKS
[ [%2] @ =
Q Qi3 v @
0 - .
Brown, wet, SILT, with some fine to medium f-
{ sand (Silt Loam) 1 [] 1-2-2-3 | scale 1"~ 6 feet
ML
2+ Approximately 6 inches of organic

Brown, wet, fine to medium SAND, trace to
4 little sxlt (Sandy Loam)

6~

Brown, wet, fine to medium SAND with silt
10~ (Sandy Loam)

14—-§roTV.n ?at!:r.ate—a fine to medium S'KND wuh

4 little silt (Loamy Sand)

bearing soil encountered

§-8.10-13 at ground surface

Groundwater was encountered at
14 feet during drilling operations

Water level reading 11/27/02

567

if—Cumngs
rr—Casing

7-—Seal
=

R
~

Sand Pack
—Screen

Boring terminated at 19.0 feet

30




06-18-2003 S:\Mtech2002\TrapEastPro}-02265\P-21 bor

YNES  HYNES
%% & LOG OF BORING P-21
ASSOCIATES (Page 1 of 1)
Robert D. Rauch & Associates Project Name: : Trappe East Project Logged By: : P, Sellers
24466 Waterview Drive Project Number: : JOH-10/02/265 Driller; : 8, Melvin
Easton, Maryland 21601 Start Date: : 11123102 Driliing Method: : HSA (Mobile 8-47)
End Date: 1 11/28/02 Total Depth: 120 feet
]
5 :é
o o 2 ‘g Well: P-21
= Zlald| o
g DESCRIPTION 3 818 g REMARKS
7} D] «© 2
Q O3 w o
0

.

Brown, wet, SILT, with some fine to medium
4 sand.(Silt Loam) ‘

4— Brown, wet, fine to medium S SAND wnth some

silt (Sandy Loam)

10 silt (Loamy Sand)-

Brown, wet, f ine to coarse SAND wnh lutﬂe

B 6-12-12

Brown, saturated, fine to coarse SAND, with
4 trace silt (Sand) :

1 1-1-2-2 | Scale 1* ~ 6 feet

Approximately 7 inches of organic
bearing soil encountered
3-5-10-10 5 ground surface

Groundwater was encountersd at
18.0 feet during drilling operations

' Water level reading 11/27/02

—Cuttings
+—Casing

—-Seal

| NN
B AN e E T e A AT A LTI

Sand Pack
Screen

Boring terminated at 20 feet




10-22-2003 S:\Mtech2002\TrapEastProf-02265\P-22.bor

NES  HYNES
%% A LOG OF BORING P-22
ASSOCIATES (Page 1 of 1)
Robert D. Rauch & Associates Project Name: : Trappe East Project Logged By: " iP. Sellers
24486 Waterview Driva Project Number: : JDH-10/02/285 Driller : B, Metvin
Easton, Maryland 21601 Start Data: 1 11/25/02 Drilling Method: : HSA (Moblle B-47)
’ End Date: L 11/25/02 Total Depth: : 24 feet
[
Q
g
] £
& o g © Well: P-22
& I o a
] DESCRIPTION a1 g 2 REMARKS
Q. Q| & =
O D1 ® 2
a Ol3|la o
0 Brown wet, fine to medium SAND, with little
4 to some s:lt (Loamy Sand) 1 || 1-1-2-1 | Scale 1"~ 8 faet
SM
24 Approximately 7 Inches of organic
________ 1235 bearing soil encountered
Light brown, wet, fine to medium SAND, with T [ atground surface
4—-80me: sut (Sandy Loam/Loamy Sand): Groundwater was encountered at
N 21 feet during drilling operations
6~ SM Water lavel reading 11/27/02
—Cuttings
8- -—Casing
“éré;b;wrr s:l.t.y. SXNE—)- with little cTéy* - | B
10 (Sandy Ioam) 43
12~
] SM
14—
16—
1 = e = e e
Brown, wet to saturated, fine to coarse
4 SAND, with little silt (Loamy Sand) -
20~ E} 43 Sand Pack
: ; Screen
. SM
22
24 - -
Boring terminated at 24 feet
26—
28~




N HYNES
% &
ASSOCIATES

LOG OF BORING P-23

(Page 1 of 1)

06-18-2003 S:WMtech2002\TrapEastProj-02265\P-23 bor

Robert D. Rauch & Associates - Pioject Name: : Trappe East Project Logged By: : P, Sellers
24456 Waterview Drive Project Number; : JDH-10/02/285 Oritler: : B, Melvin
Easton, Maryland 21601 Start Date: 1 11428102 Drilling Method: : HSA (Mobile B47)
End Date: : 11125102 Total Depth; : 24 feet
8
]
o £
%’ o ) e ' Well: P-23
& I 2 o
£ DESCRIPTION s a g 2 REMARKS
@ Nl g 2
Q ol a o
0
Dark brown, wet, fine to medium SAND, with -
- little to some siit (Sandy Loam)- 11| 141241 | Scale 1" ~ 6 fest
- ____ Approximately 10 inches of
| Gray, wet, fine to coarse SAND, with trace 2.2.5.7 | Organic bearing sail encountered
silt (Sand) ) - | at ground surface
4 Groundwater was encountered at
J 19 feet during driiling operations
6~ Water level }eading 11127/02
g .
-_éro-v;n—wet fine t to medwm SAND “with h some- 6
10— silt (Sandy Loam) 484
12
T e e e
Brown, wet, fine-to.medium SAND, with little -
4 silt (Loamy Sand) 455
16 o
] 2 Z—Seal
18— h 4
: —-Sand Pack
7] s
—Screen
22‘-‘ '
24 i g:i?
Boring terminated at 24 feet
26
28—
30




S HYNES
&
% ASSOCIATES

LOG OF BORING P-24

(Page 1 of 1)

: Trappa East Project Logged By:

06-18-2003 S:\Mtech200\TrapEastProj-02265\P-24 bar

30

Robert D. Rauch & Associates Project Name; : P, Setlers
24466 Waterview Drive Project Number: : JOH-10/02/265 Driller: : B. Melvin
Easton, Maryiand 21601 Start Date: 1 11725102 Orilling Method: : HSA (Mobile 8-47)
. End Date: 1 11/26/02 i Total Depth: : 19 feet
0
Q
. -y
[53
e ) g o Well: P-24
.E I 2 Q.
g DESCRIPTION g a g % .REMARKS
D hl s 2
Q (O - ) a
0-
Brown, wet, fine to coarse SAND, with trace
1 to littlesitt (Loamy Sand) 1| 1134 | Scale 1"~ feat
2~ Approximately 6 inches of organic
bearing soll encountered
T 2257 | at ground surface
4 Groundwater was encountared at
. 15 feet during drilling operations
66— Water lsvel reading 11/27/02
8~
-—Bro;;n -\:/et-ﬁnao ;edmm_SAN‘D —V\-nth-—tra—c-ei '
10~ silt (Sand)- 4-5-5
12—
14—
| [ o
Brown saturated, fine to coarse SAND, with
16— hme sm (Loamy Sand)
18~
Boring terminated at 19 feet
20 - C
22 .
24—
.26
28—
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N HYNES
&
% ASSOCIATES

LOG OF BORING P-25

(Page 1 of 1)

: Trappe East Project Logged By:

Robert D. Rauch & Asscciates Project Name: : P, Sellers
24466 Waterview Drive Project Number; : JOH-10/02/285 Driller: : B, Metvin
Easton, Maryland 21601 Start Date: : 11/25/02 Drilling Method: : HSA (Mabile 8-47)
End Data; : 11/25/02 Total Depth: : 24 feet
0
1]
S
3 5
1] ; © - P,
@ o g e Well: P-28
£ E K Q. .
g DESCRIPTION 5 a3 g %’ REMARKS
@ B o o
Q O3] w o
0
Brown, wet, fine to medium SAND, with little
4 silt (Loamy Sand) - 1+1-2-1 | Scale 1" ~ 6 feet
2 e e e e e e ‘Approximately 8 inches of organic
Brown, wet fine to coarse, silty SAND bearing soll encountered
y (Sandy Loam) 2144 | 3t ground surface
4 Groundwater was encountered at
. 22 feet-during drilling operations
6 Water level reading 11/27/02
8...
104 3.5-6
12+
14—
- 5.6-5
16—
18—
--éro—v;n,-;an;ate-a fine to medium S_.RNB‘ with
20— some silt (Sandy Loam/Loamy Sand) 7-7-9
22—
24 - ; -
Boring terminated at 24 feet
26—
28
30




% HYNES LOG OF BORING P-26

10-22-2003 Sf\MledsZOOZ\TrapEaslej~02265\P-26.bor

ASSOCIATES “ (Page 1 of 1)
Robert D, Rauch & Associates Project Name: .+ Trappe East Project Logged By: ! P, Sellers
24466 Waterview Drive Project Number: : JOH-10/02/285 Driller: : B. Melvin
Easton, Maryland 21601 Start Date; : 11/28/02 Dritiing Mathod: : HSA (Mobile B47)
End Date:. 1 11/28/02 Total Depth: 1 22 feet
73
Q
g g
Il -] © Well: P-26
Q Z 3
£ T a =%
£ DESCRIPTION 3 a g g REMARKS
) (%2 @ k=)
Q Ofd|w o
0

Brown, wet, fine to medium SAND, with some

- silt (8andy Loam/L.oamy Sand) 1] 1-2-1-1 | Scale 1"~ 8 feet

e i T T T v i
Brown, wet; fine to medium SAND, with little g::d':"":a‘:e"r":ot'::‘?;:f organic
{ silt (Loamy Sand) 2333 g 80 Soounta
A at ground surface

4 Groundwater was encountered at

A 18 feet during drilling operations
6 Water level reading 11/27/02

FI—Cuttings
7 +--Casing

S . c— — - — — —— — —— " ——"

B 7-7:10

12

14

EJ o7 | .
—Seal

“{—Sand Pack
Screen

NN T

Boring terminated at 22 fest

24— :
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YN HYNES
&
%‘ ASSOCIATES

LOG OF BORING P-27

(Page 1 of 1)

Rabert D. Rauch & Associates Project Name: : Trappa East Project Logged By: : P. Sellers
24466 Waterviaw Orive Project Number: : JDH«10/02/285 Driller: . P, Sellers
Easton, Maryland 21601 Start Date: : 08/05/03 " Drilling Method: : Hand Auger
End Date: . 08/05/03 Total Devpth: 1 16.5 feet
§ ] Well: P-27
w 3 g .e : P-
£ T @
£ DESCRIPTION 21 e REMARKS
Q. Q
g 3l 5
Q O[3 w
0
Brown, wet; SILT, with some fine to medium
4-sand.(Siit Loam) Scale 1" ~ 6 faet
2+ Approximately 10 Inches of
{ Brown, wet, fina to medium SAND, with litte organic bearing sofl encountered
silt (Sandy Loam) atground surface
4- Groundwater was encountered at

6 (Silt Loam)
8._
10 little.to 'some silt (Sandy Loam)

12

. 14— Light brown-orange, saturated, fine to medlum

16—

Gray;.wet, SILT, wuth fine:to coarse sand

nght brown. wet fintor meditim SAND ), with

fume o —— — - — — — — — -

\SAND, with little silt (Sandy Loam)

— — — — o —

7| Gray, saturated, fine to medium SAND with.

13.5 feet during drilling operations

AN
= DONNNSNEERTTT

—-Sand Pack

trace silt (Sand)
Boring terminated at 15.5 feet




YN HYNES
&
ASSOCIATES

LOG OF BORING P-28

(Page 1 of 1)

: Trappe East Project

. 28—

06-18-2003 S:\Mtech2002\TrapEastPro}-02265\P-28 bor

Robert D. Rauch & Associates Project Name: Logged By:
24466 Watervisw Drive Project Number; : JOH-10/02/265 Driller:
Easton, Maryland 21601 Start Date: 1 08/05/03 Drilling Method:
End Date: : 08/05/03 Total Depth:

3

& o 2

£ ’ El,l 2

£ DESCRIPTION 3 AN REMARKS

@ [72} ]

fa] O1'D]l w

0 Brown; wet, fine to medium SAND, with little .
4 silt (Loamy Sand) Scale 1* ~ 6 fest

2~ Brown, wet, fine to medium SAND, with silt
(Sandy Loam)

7 Bmwn wet; fine.to medium SAND, with trace
| silt (Sand)

6~ some: ﬁne to medium gravel and littlesilt
(Sandy Loam)

. 8-
{ Brown-orange; wet, fine to'medium:SAND;

with: Imle to.some silt -
10—

12+

.-—.———-—-—-—.—.—-——.—.

14~ trace silt

H BH

_——.—_—.—-——-—.—.——-—-»

E

g

Approximately 3 inches of organic
bearing soil encountered
at ground surface

Groundwater was not
encounterad during driiling
operations

Auger refusal at 21 feet

Boring terminated at 21 feet
224

24

26

30—



06-18-2003 S:\Mlech2002\’l’rapEaslProf—02265\TP72.BOR

NI HYNES
%@ 2 LOG OF BORING TP-2
ASSOCIATES :
(Page 1 0f 1)
Robert D. Rauch & Associates Project Narhe : Trappe East LoggedBy - P, Sellers
24466 Waterview Drive Project Number : JDH-10/02/265 Driller . P. Sellers
Easton, Maryland 21601 Start Date - 111702 Drilling Method : Backhoe
End Date L 1177102 Total Dapth : 98 Inches
[
£
g
£ g F
g DESCRIPTION 21%| 8 REMARKS
@ [72 ]
Q 21O »n
0
SB;:s&vn, wet, SILT, with ;one fine to medium | Scale 1% ~ 1.5 feet
3 Siit loam (10 YR 6/6 Brownish Yellow) Anproxi
E : pproximately 11 inches of
3 Motﬂgs faw, fine and faint organic bearing soil was
123 encountered at ground surface
3 D Groundwater was not
- encountered during test pit
9 ML operations
24
36

84

Brown, wet, fine:to medium SAND with trace
to little silt - .

Loamy sand:(10YR 6/8 Brownish Yellow)
‘Mottles few; fine:and faint-

Sandy clay (10YR 8/3Very Pale Brown)
Mottles few, fine and faint

ML

[, e e e e e - e — — — —

Gray, wet, fine to coarse SAND with little to
some silt
Sandy clay loam (10YR 8/2 Very Pale Brown)

Lesae i e,

Test pit terminated at 96 inches

120




LOG OF BORING TP-4

‘ g% gg HYNES
&
ASSOCIATES | (Page 1 of 1)
Robert D. Rauch & Associates Project Name : Trappe East Logged By :P. Sellers
24456 Watervisw Drive Project Number : JDH-10/02/265 Driller ‘ :P. Sellers
Easton, Maryland 21601 Start Date 111702 Drilling Method : Backhoe
) End Date 1 117102 Total Depth : 90 inches
0n
Q
g
< 2l
g DESCRIPTION a3 3 'g REMARKS
Q [2] [
Q S[O0|®

10-22-2003 S:Witech2002\TrapEastPro}-02265\TP-4.80R

(=]

-
N

alraeal

[ ] )
=] -+ .
'lllllllll'l‘llllll

&

D
Q

ISR FTUNERUUNS PN T

72

o]
s

©
(2]

108

120

Brown, wet, fine to medium SAND with traca
to little silt

4 Laomy'sand (10 YR 7/4 Very Pale Brown)
Mottles few, fina and faint

Grey, wat, fine to rediam SAND with THle st
Loamy sand (10YR-8\2 Veéty Pale Brown) °
Mottles fow; fine-and faint

[, T s e e v e . - - w— o—

J Light brown, wet, - fine to medium SAND with -
Jlittleesitt = - . :

3 Sandy loam (10YR 8/3 Very Pale Brown)

- Mottles common, fine and faint

Brown, wet to saturated; fine to coarse
SAND with trace silt .
Sand (10YR8/3 Very Pale Brown)

Scale 1* ~ 1.5 feat

Approximately 7 inches of organic
bearing soil was-encountered at
ground suiface

Groundwater was encauntered at
84 inches during tast pit operations

\Mottles common, medium and destinct
Test pit terminated at 6 inches -

[ INEYE T

lllll!lllllllll‘llll




10-20-2003 S:\Mtech2002\TanaslProj-02265\TP-l5.bor

[ HYNES , ;
% & LOG OF BORING TP-15
ASSOCIATES (Page 1 of 1)
Robert D. Rauch & Associates Project Narme : Trappe East Logged By : P, Sellers
- 24468 Waterview Drive Project Number : JOH-10/02/285 Driller : P. Sellers
Easton, Maryland 21601 Start Date : 08/01/03 Drilling Method : Hand Auger
. End Date : 08/01/03 Total Depth : 8 feat
:
< Q|
- I 2 "
£ DESCRIPTION 3 3 g REMARKS
[1] [2] ©
Q 10| @
0 | Brown, wet, fine to medium SAND, with some
J silt (Sandy loam)
I Scale 1" ~ 1.5 feet
1 Approximately 8 inches of organic
- bearing soil was encountered at
E ground surface
: Groundwater was not .
N encountered during test.pit .
2] operations :
O

P W |

"I Brown; wet, fine to medium SAND, with little
| siit (Loamy sand)

[ ]
{ 4

P W N |

F S I S S |

10~

I W S SO S N W

Test pit terminated at 6 feet




10-22-2003 S:\Mtech2002\TrapEastProj-02265\TP-16.bor

\ HYNES
@ % LOG OF BORING TP-16
ASSOCIATES | (Page 1 of 1)
Rabert D. Rauch & Assoclates Project Name : Trappe East Logged 8y : P. Sellers
24466 Waterview Drive Project Numbar : JDH-10/02/285 Driller P, Sellers
Easton, Maryland 21601 Start Date : 08/01/03 Dritting Method : Hand Auger
End Date :08/01/03 Total Depth .8 feet
3
u
< - 2|3
£ DESCRIPTION a g 'g REMARKS
Q 12 ©
o 20| o
o 4 Brown, wet, ﬁhe to medium SAND, with litlle
| silt (Loamy sand)
| Scale 1" ~ 1.5 feet
h Approximately 10 inches of
I organic bearing soil was
b encountered at ground surface
: Groundwater was not
A encountered during test pit
2] operations )
1 Brown, wet, fine to medium-SAND, with fittie
1 to some:silt (Sandy:loam) -
. 4~
6 e -
J Test pit terminated at 6 feet
8
10




HYNES

10-20-2003 S:\Mtech2002\TrapEastPro]-02265\TP-16.bor

% % LOG OF BORING TP-17
"~ ASSOCIATES
» (Page 1 of 1)
Robert D. Rauch & Associates Project Name : Trappe East Logged By : P, Sellers
24466 Watarview Drive Project Number : JDH-10/02/265 Oriller :P. Sellers
Easton, Maryland 21601 Start Date : 08/01/03 Drilling Mathod : Hand Auger.
End Date : 08/01/03 Total Depth .6 feet
]
& 0
g ¥l 2
£ DESCRIPTION 3 3 g REMARKS
[ n ] .
Q D10 wn
5 .
.| Brown, wet, fine to medium SAND, with trace .
] silt (Sand).
R - | Scale 1"~ 1,5 feet
7 Approximately 8 inches of organic
- bearing soil was encountered at
b ground surface
: Groundwater was not
J encountered during test pit
2 operations
4 —_-Ero-\;n _\A'let_? ne to _r;ec?itlmquﬁD _\;/lth_so;e
| silt (Sandy loam) .
6 - :
J Test pit terminated at 6 feet
8-
10




10-20-2003 S:\Miech2002\TrapEastPro]-02265\TP- 16 bor

A HYNES :
%%; % LOG OF BORING TP-18
ASSOCIATES (Page 1 of 1)
Robert D. Rauch & Associates Project Nama : Trappe East Logged By . P. Sellers
24466 Waterview Drive Project Numbar : JDH-10/02/285 Driller : P. Sellers
Easton, Maryland 21601 Start Date 1 08/01/03 Drifling Mathod : Hand Auger
End Date 1 08/01/03 ) Totat Depth : 8-feat
Q
@ 0
£ “1E! 8
» K}
g_ DESCRIPTION 8 3 g REMARKS
Q D10 »
0 J Brown, wet, fine to medium SAND, with little
| silt (Loamy sand)
Scale 1"~ 1.5 feet
b Approximatety 10 inches of
- organic bearing soil was
4 encountered at ground surfaca
: Groundwater was not
A encountered during test pit
2 operations
4—.
t-EroWn.;et.—ﬂn;to‘rﬁec?i‘um—éAWD,_\zmrsan-e
| silt (Sandy loam)
6 - .
J Test pit terminated at 6 faet
8 -

10




9.8 Cross Sections
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9.9 PET and Hydrologic Balance Tables
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Potential Evapotranspiration (PET) Calculations

Lakeside aka Trappe East Project
Trappe, Maryland

Average % Annual Consumptive
. Crop Use Use Factor PET
Month Monthly Daytime Hrs .
Temp. (F) (approx.) Coeff. (Col 2xCol (inches)
3)/100
January 36.0 6.78 0.1 2.44 0.24
February 38.5 6.74 0.39 2.59 1.01
March 46.5 8.3 0.78 3.86 3.01
April 56.5 8.94 0.78 5.05 3.94
May 65.5 9.99 0.78 6.54 5.10
June 74.5 10.03 0.78 7.47 5.83
July 78.5 10.17 0.78 7.98 6.23
August 76.5 8.52 0.78 6.52 5.08
September 70.5 8.39 0.78 5.91 4.61
October 59.5 7.76 0.78 4,62 3.60
November 50.0 6.75 0.78 3.38 2.64
December 40.0 6.55 0.39 2.62 1.02

Note: % Daytime hours based on location @39 degrees, 30 minutes, which is slightly north of our location.
Crop use coefficient of 0.78 is conservative. The seasonal average value for wheat and sorghum is 0.78.
The value for beans is 0.79 and the value for corn is 0.82.




Calculation of Water Entering Groundwater System - 60 day storage

Lakeside aka Trappe East Project
Trappe, Maryland

Natural Wastewater | Potential Entering
Month Precipitation | Loading ET Groundwater,
(inches)1 (inches)2 (inches) (inches)
January 3.53 0.00 0.24 3.29
February 272 4.36 1.01 6.07
March 3.04 8.71 3.01 8.74
April 2.31 8.71 3.94 7.08
May 9.79 8.71 5.10 13.40
June 4.17 8.71 5.83 7.05
July 4.74 8.71 6.23 7.22
August 2.26 8.71 5.08 5.89
September 5.26 8.71 4.61 9.36
October 8.67 8.71 3.60 13.78
November 4.50 8.71 2.64 10.57
December 3.30 4.36 1.02 6.64
Annual 54.29 87.11 42.31 99.09
Notes: ' Represents precipitation during 2018, which was 1 of the 2 wettest years

during the period from 2009 through 2018, based on rainfall data collected
at the official NOAA station in Salisbury, Maryland. The other wettest year
was 2016.

% Monthly loading based on a max application rate of 2"/week.
7,372 gallons/acre per day entering system (Avg over 365 days)




Lakeside aka Trappe East Project
Trappe, Maryland
JDH-10/19/409
Calculation of Potential Evapotranspiration:
Blaney-Criddle Method
PET =KF
Where:
PET = Potential ET in inches per unit area,

K = Crop use coefficient,
F = Consumptive use factor.

Where:

t = mean monthly temperature (°F),
p = percent of annual daytime hours occurring during each month of the year
(Latitude for example site N39", 30").
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Table

Infiltration Rates
Lakeside aka Trappe East Project
Trappe, Maryland
JDH-10/19/409
Test Soil Infiltration Average
Test Depth Mapping USDA Rate Infiltration | Spray Rate
Location (in) Unit Classification (cm/hr)®M Rate @ (in/week)
TP-1 18 Hfb Loam 0.83 - >2.0
TP-3 18 Hfc Sandy loam 0.63 22 1.67
TP-6 24 WocA® Silt loam 0.64 0.84 1.69
TP-7 20 Hfa Silt loam 2.54 2.04 >2.0
TP-13 18 WdcA Silt loam 8.25 - >2.0
MD-3 20 WocA® Silt loam 0.64 0.68 1.69
MD-4 18 Hifb Silt loam 0.0 0.0 0
MD-7 16 Hfc Silty clay loam 2.54 3.81 >2.0
MD-10 14 IgB Sandy clay loam 5.07 6.63 >2.0
H-1 18 Hfb Loamy sand 1.90 3.54 >2.0
H-2 16 Hfc Loamy sand 0.79 3.00 >2.0
H-3 18 Hfa Loamy sand 0.79 1.73 >2.0
H-4 18 Hfc Loamy sand 6.99 10.92 >2.0
H-5 18 Hfa Loamy sand 2.38 437 >2.0
H-6 18 Hfa Loamy sand 5.73 11.2 >2.0

Notes: Spray rate calculated using the following equation: (cm/hr)*(1 in/2.54 cm)*(24 hr/day)*(7

days/wk)*0.04

The steady state infiltration rate was used to calculate the spray rate.
Test Locations TP-1, 3, 13 and MD-4 are located in areas that will not be used for spray irrigation
(1) Infiltration rate based on steady state reading.
(2) Infiltration rate based on an average of all readings collected during testing.
(3) WocA soils comprise approximately 6 acres of the 85 acres identified for spray irrigation.




9.11 Gauging Data

32185 Beaver Run Drive « Salisbury, Maryland 21804 « 410-546-6462 « Fax 410-548-5346
Email: jdh@jdhynesinc.com



elepMO-isegdel\(1se] addel| (exe) spisexeT - 60v-6L-0L-HAM6 LoZVungsifEs) .z

pabneb Jou sem Jajpwozald - ON
aoelNsS pue| ayj woly Jeyempunolb 0} yidep ay} sjussalidal Jayem o0} yidsp pajoaliod (g)
Buises DA jo do} wouy uaye) sjuswainseaw Jajem o} yidaq (1) :se1oN

ON ON ON ON ON ON ON ON ON 6889 lL'e €e-Zd
ON ON ON ON ON ON ON ON ON 1209 18°¢ ¢7Zd
ON ON ON ON ON ON ON ON ON g9 9¢ L-Zd
ON ON ON ON ON ON ON ON ON L'G¢ L0¢ 0¢-d
ON ON ON ON ON ON ON ON ON Ly ov ¥8¢ 6¢-d
l¢d
0Ll 6181 cl’oc ce 9l L6l GL6l 88901 1981 L6l ce'8¢ €8°¢C 9¢-d
Pe ol 80°L¢ LL'6L || €281 6061 aL’Le ge0c L0°L) 8L'¢c STAN) 4 €8¢ Gc-d
ccel 06°¢c GeolL || vL¢l 8e'¢ec 186Gl .8°7¢ClL Gg'ec 0091 GZ'6¢ cLe ¥¢-d
9lL'LL ¢8°0¢ LGCL || 06°LL 80°0¢C GZel ov6l A NA" 18°0¢ €eee L] 2 €c¢-d
SO0yl 1292 6691 oYL €9°6¢ JA*WA? L¥6l g8'0¢ ge'¢c (A% 4 ¥6°¢C ¢cd
geLL 000¢ gevl || 00°LL geoe oovl L6°GlL 14A°T4 16°8L Gevy € léd
LL'G 9L'L¢ 198 6L'G €8¢ 66°L €86 0L¢ce €97¢l RN) 4 8¢ 6l-d
L9 96°9¢ LC6 Lev ¢8'8¢ (A2 L0l L0°€e ccel 1A 4 L'¢ 8l-d
8.8 ecve 86°L1 6C 01 cLce 6’ ¢l LGPl 06'8¢ VL LL AR} 4 ¢ 6-d
0601 8L0¢ €6¢el oL<¢ci 8G°6¢C €L'gl cLGl 96°G¢ Gl 8l LYy €0’ 8-d
8v'vi £6°0¢ 1911 LL°Gl vZ'6c 068l c0°0c 66'v¢C glL'ee 143’14 clLe l-d
14 £G'ee gLyl 8.'Gl 06°'LE 8L°Gl 10°0¢C JAS XA 10°0C 89° Ly 9-d
@ ® | @) uonersig W @ ® || ¢ @) uonersg W @ () |l (W) uoners|g W
aoeung Jgempunole) {[(‘yY) 8B eoeuns sempunoiey  |[(y) ss1epn]l e@oepng || Jeiempunois || () Jeiepn
punois) o} ydeqg || punoin _ o1 ydeq || punoig 0} ydeg t1)) ()
mojag moleg mojag uoneAalg || dmjong || 1930wWwozald
ydeg |l ydag yideg Buise OAd
€00c ‘¢l Aey €002 ‘¢ Aeniga4 2002 ‘LT J9qUAAON
‘ a)eq .

60%/61/01-HAr :"ON 329foid
j09loid )seq addel] eje apisoye]
ejeq buibneo




ejeppo-isegdel | \(jse] eddel] (exe) apisaye - 60-61-0L-HAM6 L 0rgisieRy:z

‘Jusns Buibneb G| Jaquisleg ay) a104aq pakolisep Sem JZ-d Jejewozeld
"sjuans Buibneb ¢ | 19qo300
pue G| lequuadeg 8y} Joj uoljewiou; jsjem o} yidap ayj Ajuo spnojul sm ‘aiojalay] "usy0iq alam £Z-d Pue gz-d Joj sbuiseo sy |
pabneb jou sem Jsjpwozald - ON
@oelNS pue| sy} wolj Jeyempunolb 0} yydep ayj syuaselidal Jsjem o} yidap pajosiio) (2)
Buises DAJ Jo doj woly usye; sjuswainseaw Jajem o} Yyideq (L) :S91o0N

96°¢ [AA .98 ON ON ON ON ON ON 68°8S li'e e-Zd
GL9 65 6V 290l ON ON ON ON ON ON 1209 18°¢ ¢Zd
o¥'8 00°LS oovi ON ON ON ON ON ON G9 96 L-Zd
Vel 6E€91 LE6L || €O0°LL 0991 oL6l ON ON ON L'Ge L07¢ 0e-d
alLv¢ L¥6l 00°L¢C 90°6¢ 168l 06°LC ON ON ON Ly o ¥8'¢ 6¢-d
qovi oyl geLl LZ lcd
8¥'Ll 108l LE0C || €9°LL 98°LL 9y 0¢ é¢6'LL JA*DAR gL 0¢c ce'8e €8¢ 9¢-d
0891l c9°0¢ €96l 88901 $5°0¢C LL61 8L Ll 7961 19°0¢ gc oy €8¢ gc-d
6v¢cl €9¢c c99l || ¢Z¢l 06°¢¢c ge9l o0'vi [ANAA €Ll GC'6¢ eLe vc-d
G0'8 VIN 066 GL'6 V/N S¢'0lL 066 80°¢¢c gcLl €eee S€’L ¢cd
ogvi VIN L6'GL || ¢SV VIN €6'SlL L0°Gl 61°GC 10°8L aey ¥6°¢C ccd
€9l cL'6¢ oyl Go'LL 0L'6¢ qoviL L1021 ve'6c LO'GL cevy S l¢-d
ON ON ON LG9 AV A LE'6 0LG €8°.¢ 0S8 €eov 8¢ 6l-d
ON ON ON 6.9 8€°9¢ G8'6 L¥'9 cL9¢ 166 (XAI4 l1'¢ 8l-d
ev'6 8G°¢ce €9ClL 8.6 €Cee 86°¢ClL 09°L L¥'GE 0801 L2 oY [ 6-d
9¥'8 ¢cee 6¥'LL || 00°CL 89°6¢ €0'gl L1L0L LG°LE ocel LL vy €0'¢ 8-d
09yl Ly 0e eL'll AR 67'6¢C go'8l 9Lyl *TA S 68°L1 14214 elL'e l-d
9c'Ll L0°EC LOvL || 9L°CL LCCC Ly Gl 686 PG v vl 89 Ly GC'¢c 9-d
@ (o (W) uonensi3 W @ W || @) uogerer3 W @ (¥ | () uonensi3 0
(4) eoepng || 1erempunoisy [i(y) J81epn]l @0BUNS Jeyempunotsy  |[(y) 1e1epall eoeung || ssiempunolsy || (L) Jejepn
punoio o} yidaqg || punoig ojyidsg || punoio 0} yide () g1
mojeg mojeg mojeg uoneas|g || dnyons || 1eypwozolg
wdag ydag ydag Buisep oAd
€002 ‘€1 1990100 €002 ‘G} Jaqusydag €002 ‘G aunp
ajed

60¥/61/0L-HAr :"ON jo9foid
jo9loid }seq addeu] eye spisaye]
(poanunuod) ejeq bBuibneo




9.12 Groundwater Elevation Sketches
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9.13 Mounding and Nitrogen Equations
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Calculation of Nitrogen Balance

Total N in wastewater + N in precipitation = N removal in crops + Leaching Loss + denitrification

+ Ammonia Volatilization

The above equation assumes:

1. any short term increase in nitrogen storage in the soil has already occurred, and

2. there is no significant additions of nitrogen through nitrogen fixation by leguminous plants growing
on site.

When the nitrogen mass balance is combined with a simplified water balance (volume of water leaving site
equaling precipitation plus wastewater loading minus evapotranspiration) and solved for the wastewater
loading, the following equation is derived:

_ 4.43C+a(P-ET) - cP _
W= y-a-y(d+n) -

W = wastewater loading (acre-inch/acre-year)

C =removal of nitrogen in crop (Ibs/acre-year) = 167

a = allowable nitrogen concentration in percolation or runoff water (mg/L) = 0

P = precipitation (acre-inch/acre-year) = 54.29

ET = potential evapotranspiration (assumes that P + W will allow potential ET to be realized in all cases)
(acre-inch/acre-year) = 42.31

¢ = concentration of nitrogen in precipitation (mg/L) =0.5

y = concentration of nitrogen in wastewater (mg/L) = 8

d = fraction of nitrogen which is denitrified (% x 102) =0

n = fraction of nitrogen which is volatilized as ammonia (% X 10%) =0



) Lakeside per MDE Criteria max mound.txt
Transient water-Table Rise Beneath a Circular Recharge Area
Groundwater Mounding Solution by Hantush (1967)

Aquifer Properties:
Hydraulic conductivity, K = 195 ft/day
Specific yield, sy = 0.1
Initial saturated thickness, h(0) = 70 ft

Recharge Area Properties:
Recharge rate, w = 0 17 ft/day
Simulation t1me, = 1 day
Time when recharge stops, t(O) = 1 day
X coordinate at center of recharge area, X
Y coordinate at center of recharge area, Y
Radius of recharge area, R = 100 ft

0 ft

water-Table Rise at Center of Recharge Area:
t (day) h (ft)

0.1 0.0687616
0.2 0.0889626
0.3 0.10111
0.4 0.109823
0.5 0.11662
0.6 0.122195
0.7 0.12692
0.8 0.13102
0.9 0.134642
1 0.137886

Report generated by AQTESOLV v4.51.007 (www.aqtesolv.com) on 10/25/19 at 16:17:50.
AQTESOLV for windows (c) 1996-2015 HydroSOLVE, Inc. All Rights Reserved.

Maximum Mound

Page 1



) ) Lakeside per MDE Criteria.txt
Transient water-Table Rise Beneath a Circular Recharge Area
Groundwater Mounding Solution by Hantush (1967)

Aquifer Properties:
Hydraulic conductivity, K = 195 ft/day
Specific yield, Sy = 0.1
Initial saturated thickness, h(0) = 70 ft

Recharge Area Properties:
Recharge rate, w = 0.17 ft/day
Simulation time, t = 7 day
Time when recharge stops, t(0) = 1 day
X coordinate at center of recharge area, X
Y coordinate at center of recharge area, Y
Radius of recharge area, R = 100 ft

0 ft

Water-Table Rise at Center of Recharge Area:
t (day) h (ft)

.0104429

.00844511

.0070917

.00611336

.00537282

.00479262

ote: recovery begins after 1 day.

WO ONUVIOOR AN
OCOO0OOOOOOO0O

Report generated by AQTESOLV v4.51.007 (www.aqtesolv.com) on 10/25/19 at 16:16:49.
AQTESOLV for Windows (c) 1996-2015 HydroSOLVE, Inc. All Rights Reserved.

Residual Mound

Page 1



9.14 Proposed Monitoring Point Location Plan
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