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1. Objective

As part of the feasibility study to evaluate re-using effluent from the Joppatowne wastewater
treatment plant (WWTP) as cooling water make up for the proposed WTE, potential force main
routes were screened to determine the best conceptual routes for further preliminary design
analysis. Routes were ranked as described in Technical Memorandum #3, Route Alternative
Summary, submitted on November 30, 2007. The two highest scoring routes from TM #3 will be
further evaluated in this report to determine the optimum route.

2. Descriptions of Routes

As described in Tech Memo No. 3, sent November 30, 2007, the area between the WWTP and
WTE was divided into four regions, each of which contains multiple route alternatives, to
simplify route selection. The two final routes combine the highest scoring routes in each region
and are described below. The route for Alternative 1 — Easement follows the BG&E easement to
layout the force main from the WWTP to Foster Branch, and then follows sewer easements
through the Magnolia Middle School lot and property east of Magnolia Road to get to the
proposed WTE. The route for Alternative 2 - ROW (Right of Way) uses Joppa Farm Road and
Fort Hoyle Road to traverse the distance between the WWTP and the WTE. The routes are
shown in Figure 1. Within the WWTP, both routes follow the northern perimeter fence east to
the chemical delivery access gate, which is off of Joppa Farm Road. The main entrance to the
treatment plant, located off of Shore Drive, is easier to route the force main to, however this
easement is being traded for a new easement and will not be available for the force main.
Photographs of the route out of the WWTP are shown in Appendix A. Appendix B contains
photographs along the Alternative 1 - Easement route, including all intersections. Appendix C
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contains photographs along the Alternative 2 - ROW route. The routes were modified slightly
from the routes presented in TM #3 based on the detailed site inspection and walk of each route.

For Alternative 1 - Easement, which totals approximately 21,350 ft (4.05 miles), the force main
follows the route outlined below, with approximate mile marker at the end of the section noted:

Leaves the WWTP via the northern access road (0.08 miles);

Goes east on Joppa Farm Road (0.3 miles);

Turns northeast on Barksdale (0.4 miles);

Goes east through the BG&E easement to Garnett Road (1.7 miles);

Goes north on Garnett road to Trimble Road to connect route 1A-3 with route 2-1 (1.9
miles);

Crosses Foster Branch on Trimble Road (2.0 miles);

Travels east on Trimble Road (2.45 miles);

South on Fort Hoyle Road to Magnolia Middle School (2.9 miles);

East through the southern portion of the Magnolia Middle School property to Magnolia
Road (3.55 miles);

Crosses Magnolia Road and follows the new sewer line east through the woods (3.75
miles);

Turns south at the sewer easement’s turn to the north and proceeds to the rail crossing
and WTE (4.05 miles).

For Alternative 2 - ROW, which totals approximately 18,450 ft (3.5 miles), the force main will
follow the route described below:

Leaves the WWTP via the northern access road (0.08 miles);

Goes east on Joppa Farm Road to the end at Haverhill Road, crossing Foster Branch
along the way (2.3 miles);

Goes east through Hackley’s Reserve to Fort Hoyle Road (2.55 miles);

South on Fort Hoyle Road (2.95 miles);

Crosses the railroad at the access gate on Fort Hoyle Road (3.0 miles);

Runs east parallel to the rail tracks to the WTE (3.5 miles).

Note that the two routes use entirely different routes through each region. If Alternative 2 were to
include the route through the Magnolia Middle School property and new sewer easement east of
Magnolia Road, the score would be higher and the two routes would be essentially equivalent.
For this analysis, the Middle School route was not used in Alternative 2 to keep the two final
alternatives entirely different, however it is recognized that Alternative 2 could be optimized by
routing through the Middle School property.
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3. Data Collection

Harford County has a comprehensive GIS database that contained much of the information
required to compare the routes. The County’s GIS coordinator provided guidance and assistance
in accessing this data, and the depth of the information and accessibility of this data allowed HDR
to perform some of the screening analysis on a desktop basis. The information gathered from
Harford County GIS and other sources is described below.

1. Property ownership was retrieved through Harford County GIS data. Key property
parcels along the routes are included in Figures 2A and 2B, which show whether property
is privately-owned, open space, or government-owned.

2. Easement information was from deeds and plats. Deeds were obtained from
MDLandRec.net, an online system for land records maintained by the Maryland State
Archives. Plats were obtained from plats.net, an online system maintained by the
Harford County Circuit Court. Deed reviews required significant effort, as ownership
was traced through a series of deeds and plats.

3. Wetlands information was obtained from Harford County GIS maps. The GIS
information is from the US Fish and Wildlife Service’s National Wetlands Inventory
(NWI) program. Wetlands were mapped by the Maryland Department of Natural
Resources (MD DNR). In addition to the DNR wetland information, areas with shallow
water table soils, such as Elkton (En), Fallsington (Fs), and Othello (Ot) loams, are
shown. These shallow water soils represent potential wetland areas. The wetlands map
is shown in Figure 3.

4. Rare, threatened, and endangered species information was obtained from Harford County
GIS maps. The GIS information includes Natural Heritage Areas, Wetlands of Special
State Concern, Colonial Waterbird Colonies, and Habitat Protection Areas. Figure 4
shows the sensitive species areas.

5. Forest Interior Dwelling Species (FIDS) habitats were obtained from Harford County
GIS maps. The locations are based on a model predicting where FIDS habitats may
occur and have not been field verified. FIDS habitats do not indicate the presence of
sensitive species. Potential FIDS habitats are shown in Figure 4.

6. Flood plain information was obtained from Harford County GIS maps. 100-yr and 500-
yr flood plain information is plotted. For route analysis, only the 100-yr flood plain is
included. The flood plain information is in Figure 5, which also shows the Chesapeake
Bay Critical Area.

HDR also visited the site to visually detail the potential routes and review the environmental and
construction issues along the potential routes. Pictures of each route are in Appendix B
(Alternative 1) and Appendix C (Alternative 2).
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All proposed routes were compared using the criteria described in Technical Memorandum #3,
Route Alternative Summary and summarized below.

Table 1: Route Alternative Ranking Criteria

Evaluation Factor Description Unit of Weighting
Measure Factor
Operations Impacts
Maintenance Accessibility Maximum distance from an access road Linear Foot 1
Community/Traffic Impacts
Local Businesses The length of_an alig_nment within a Linear Foot 1
commercial/business zone.
Schools Distance to the nearest school being affected. Linear Foot 1
Residential Length of alignment within a residential zone Linear Foot 2
Intersections Affected Number of intersections affected. Each 1
Truck Routes Length of existing truck routes in alignment. Linear Foot 2
Environmental
Chesapealf:n?;y Critical Length of alignment W|t2|rr; ;:hesapeake Bay Critical Linear Foot 4
Wetlands and Vernal Pools Length of alignment within Wetlands or Vernal Pools Linear Foot 3
Length in 100-yr Flood Plain Length of alignment in 100-yr Flood Plain Linear Foot 2
Minor Stream/Water Number of minor stream/drainage swale crossings. (Not Each 2
Crossings including major water crossing of Foster Branch.) a
Sensitive Species Length of alignment through sensitive species habitats Linear Foot 4
FIDS Areas Length of alignment through possible FIDS areas Linear Foot 1
Construction Complexity
Tree Clearing Acres of tree clearing necessary for alignment. Acre 3
Utility Conflicts Number of occurrences (_Jf alignment impinging on Each 5
utility or utility buffer zone.
Construction Duration Estimated time to complete project. Months 4
Foster Bran_ch Water Distance of water crossing and buffer. Linear Foot 5
Crossing
Railroad Crossings Distance of railroad and buffer. Linear Foot 5
Length on County/Local Length of State/County/Local roads encountered durin -
’ Roads ¢ ’ );Iignment. ’ Linear Foot 3
Emergerg:gélf;acuatlon Length of existing emergency/evacuation routes. Linear Foot 3
Land Availability
Easement Acquisition Length of easement to be acquired throughout Linear Foot 2

alignment.

The two highest scoring routes from TM #3 are compared here using the same five categories. In
addition, plan and profiles were created to layout the route for each alternative and the
obstructions that could impact construction of the force main. Profiles of each route are located
in Appendix D and Appendix E. As noted above, Alternative 1 - Easement utilizes mostly
undeveloped land or easements, while Alternative 2 — ROW utilizes mostly existing roads. Table
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2 below summarizes scores for each route from the analysis in TM #3. Since the County will no
longer have access to the easement used for the main entrance, there is only one viable exit from
the plant, which is through the chemical delivery access gate to Joppa Farm Road. There will be
numerous buried pipes located in the plant that must be navigated to exit the plant. This will be
described in more detail in the Preliminary Engineering Report (PER).

Table 2: Final Route Scores from TM #3

, , , e Land Total

Route Operations  Community  Environmental Constructability o
Availability Score
Alternative 1 30.0 261 468 501 56 1316
Alternative 2 30.0 231 479 455 66 1261

Based on the results in Table 2, the two alternatives score very closely. Each category will be
reviewed in depth below to determine the main differences between the routes.

4.1. Review of Route Profiles

The route plans and profiles are provided in Appendices D and E on half-size drawings. The
plans were prepared to determine locations of any obstructions that could impact construction of a
force main. All culvert crossings are shown on the plans, however the stream crossings are
detailed below. Inverts of culverts were not available, so the depth of the force main at these
locations is not included. Air/vacuum release valves are shown at all local high points and clean-
outs are shown at low points. The ground elevation at the WWTP exit is approximately 9 ft
above datum, and the force main is installed 4 ft below grade to remain below the frost line.

Significant high elevation points in Alternative 1 are located at:

1. 0.7 miles, in the BG&E easement, just east of Breslin Road. The route elevation is
approximately 83 ft above datum. The incline can be seen in Figure 1-17 in Appendix B.

2. 1.55 miles, in the BG&E easement between Hinton Road and Garnett Road. The route
elevation is approximately 72 ft above datum. The incline can be seen in Figures 1-31
through 1-35 in Appendix B, which show the incline as the route approaches from the
west. Also, Figure 1-36 in Appendix B is looking back west from the top of the incline.

3. 2.4 miles, intersection of Trimble Road and Fort Hoyle Road. The route follows a steady
climb from the Foster Branch crossing to the intersection with Fort Hoyle Road, at which
point there is a 0.2 mile plateau. The route reaches an elevation of 116 ft above datum
and can be seen in Figures 1-49 through 1-53 in Appendix B.

A booster station is not anticipated to convey flow over any of these high points, however these
high points may require air release valving and/or hydrant blow-offs.

Significant high elevation points in alternative 2 are located at:
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1. 0.55 miles, on Joppa Farm Road just east of Duryea Drive. The route reaches 54 ft above
grade and can be seen in Figure 2-12 in Appendix C.

2. 1.6 miles, a minor incline on Joppa Farm Road just west of Garnett Road. The route
reaches an elevation of 31 ft above datum and can be seen in Figure 2-23 in Appendix C.

3. 2.05 miles, on Joppa Farm Road just east of Stillmeadow Drive. The route follows a
steady incline east of the Foster Branch crossing and reaches an elevation of 103 ft above
datum. The incline can be seen in Figures 2-29 through 2-32, which includes a photo
looking west down the incline.

4. 2.55 miles, as the route enters Fort Hoyle Road from Hackley’s Reserve. The route
reaches an elevation of 75 ft above datum

A booster station is not anticipated to convey flow over any of these high points. As noted above,
these high points may require air release valving and/or hydrant blow-offs.

4.2. Operations Impact

As noted above, Alternative 1 — Easements is largely in unpaved or undeveloped areas, while
Alternative 2 largely follows existing roads. Access for maintenance or repair of the force main
is easier in existing roadways, however traffic is impacted and re-paving may be required.

As seen in Table 2, the results from TM #3 are identical for operations impact. For both
alternatives, the greatest distance from an access point is approximately 2,000 ft. For Alternative
1, this point is east of Magnolia Road and south of the new sewer easement. For Alternative 2,
this point is south of the Amtrak lines and west of Magnolia Road. All other areas of both
alternatives are less than 500 ft from an access road. This includes the BG&E easement north of
Joppa Farm Road, which has an off-road access path that could be utilized. See Figure 1-21 in
Appendix B for the access path through the BG&E easement. For general access to the force
main, Alternative 2 would rate slightly higher, since road-side air release and blow-off valves and
clean-outs could be more accessible compared to these devices in the easement.

4.3. Community/Traffic Impact

Community impact includes impact on residences and businesses, traffic impacts, and the
distance to the nearest school, although summer construction would minimize impact on the
schools.

Table 3: Final Route Scores for Community/Traffic Impact from TM #3

Local . . Intersections Truck
Route
Businesses Schools Residential Affected Routes
Alternative 1 37 17 50 37 120
Alternative 2 37 19 46 30 99
HDR Engineering, Inc. One Blue Hill Plaza, 12" Floor Phone (845) 735-8300
P.O. Box 1509 Fax (845) 735-7466
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Table 3A: Final Route Analysis for Community/Traffic Impact

Route Length in Min Distance Length in # of Intersections Length in
Business Zone to a school Residential Zone Affected Truck Route
Alternative 1 1,000 ft 450 ft 19,500 ft 12 0ft
Alternative 2 900 ft 450 ft 18,000 ft 21 2,000 ft

As seen in Table 2, Alternative 1 has a significantly higher score for community impact since the
route is largely through existing easements. Table 3 compares the scores for the two alternatives
in each sub-category in community and traffic impact, while Table 3A presents the approximate
values updated based on the site inspection and route modifications. The two route alternatives
have similar impacts on local businesses and schools. Alternative 1 has a greater length in
commercial and industrial zones, however the portion of Fort Hoyle Road near the quarry was
considered residential in the analysis since one side of the road is residential.

Alternative 1 has a longer route through residential areas, however the actual impact on
residences will be less in alternative 1 since a large portion of the construction will be in the back
yards of houses along the BG&E easement. Alternative 2 impacts more intersections, due to
construction along Joppa Farm Road, and has more impact on truck routes, due to construction
along Fort Hoyle Road. The numerous intersections along Joppa Farm Road can be seen in
Appendix C, figures 2- 10 through 2-34. These impacts result in a lower score for Alternative 2
as compared to Alternative 1.

4.4. Environmental Impact

Impact on the environment is one of the more critical evaluation factors in the analysis, due the
potential for additional permitting and restoration requirements. As seen in Table 2 above, the
environmental scores are similar. The environmental impacts will be examined in depth below.
Key environmental parameters are length of the route through the Chesapeake Bay Critical Area,
through wetlands, and through sensitive species habitats. Areas with shallow water table soils,
which represent potential wetland areas, were included in this analysis. Additional environmental
impacts are length of the alignment through Forest Interior Dwelling Species (FIDS) habitats,
number of minor stream crossings, and length of the alignment in the 100-yr flood plain.

Table 4: Final Route Scores for Environmental Impact from TM #3

Route Chesapeake Bay Wetland & Length in 100-yr ~ Minor Stream/  Sensitive FIDS
Critical Area Vernal Pools Flood Plain Water Crossings Species
Alternative 1 128 51 50 48 160 31
Alternative 2 108 75 54 42 160 40
HDR Engineering, Inc. One Blue Hill Plaza, 12" Floor Phone (845) 735-8300
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Table 4A: Final Route Analysis for Environmental Impact

, , , # of Minor Length in Length
Route L.e{'gth " Length in Length in 10_0-y r Stream Sensitive in FIDS
Critical Area Wetlands Flood Plain . .
Crossings Species Areas Areas
Alternative 1 2,785 ft 2,450 ft 1,950 ft 3 0 1,580 ft
Alternative 2 5,585 ft 910 ft 2,050 ft 4 0 0ft

As seen in Table 4 above, Alternative 1 — Easements has a higher score, and therefore less route
length, in the Critical Area than Alternative 2 - ROW. Alternative 1 has approximately 2,785 ft
in the Critical Area, compared to approximately 5,585 ft for alternative 2. The majority of the
Alternative 1 impact is along Joppa Farm Road as the route leaves the WWTP and travels east.
Although construction will be through the Critical Area, this portion of the route is through
developed area. The remaining impact is the Foster Branch Crossing. Alternative 2 has a greater
route length through the Critical Area; however as with Alternative 1 the majority of the impact is
along Joppa Farm Road.

Alternative 1 — Easement has a larger impact on wetlands and shallow water table soils, with
almost 2,450 ft through wetland areas compared to approximately 910 ft for Alternative 2 -
ROW. Approximately 800 ft of the Alternative 1 wetland impact is due to shallow water table
east of Hinton Road in the BG&E easement. Another 300 ft of the route is through shallow water
table soils located in the Magnolia Middle School property that can largely be routed around. A
portion of shallow water table soils in Hackley’s Reserve are included in Alternative 2. Although
this area will likely be developed when the force main is installed, the water table will still be
shallow. Even removing 300 ft from Alternative 1 to account for wetlands that can be avoided in
the Middle School property, Alternative 2 still has less impact on wetlands.

Length in the 100-yr flood plain is approximately 2,000 ft for each route, although Alternative 1
has a slightly shorter length.

Stream crossings include all minor streams and drainage swales along the potential routes.
Alternative 1 — Easement has 3 minor stream crossings, while Alternative 2 — ROW has 4
crossings. The Alternative 1 crossings are as follows:
1. On Joppa Farm Road, west of Barksdale Rd. (see Figures 1-8 and 1-9 in Appendix B).
The force main must be installed beneath the culvert;
2. Inthe BG&E easement east of Falconer Rd. (see Figure 1-29 in Appendix B); The force
main must be installed below the culvert, the crown of which is above grade but is
covered with topsoil.
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3. East of Magnolia Road as the route heads south to the WTE (se Figures 1-70 and 1-73 in
Appendix B). This is a free-flowing stream. The force main must go under the stream
and can be installed by jack and bore.

Although not counted, there is a small stream in the southern portion of the Magnolia Middle
School, as shown in Figure 1-62. However the route should be able to avoid crossing the stream.

The Alternative 2 - ROW crossings are:

1. On Joppa Farm Road, west of Barksdale Rd. (see Figures 2-8 and 2-9 in Appendix C).
The force main will be installed under the culvert;

2. On Joppa Farm Road, east of Falconer Rd. (see Figures 2-17 and 2-18 in Appendix C).
The force main will be installed under the culvert;

3. In Hackley’s Reserve, east of Haverhill Road along the southern boundary. It is
anticipated that the stream will be in a culvert by the time the force main is installed, as
Hackley’s Reserve has approval for construction. The force main will be installed under
the culvert.

4. South of the Amtrak lines (see Figure 2-58 in Appendix C). The force main will be
installed under the free-flowing stream.

Alternative 1 has fewer stream crossings, although if the stream in the Magnolia Middle School
property can not be avoided the alternatives will have the same number of crossings. Crossing 1
is the same crossing for both alternatives, and crossing 2 is the same stream for each crossing but
the two crossings are separated by approximately 200 ft.

There are no sensitive species areas in the region. Alternative 1 has a large impact on FIDS areas,
as approximately 1,600 ft of the route is through a potential FIDS region east of Magnolia Road.
Alternative 2 has no impact on FIDS regions.

Permitting requirements are included in this section as most permits are due to potential
environmental impacts. Table 5 below describes permits required for each route.

HDR Engineering, Inc. One Blue Hill Plaza, 12" Floor Phone (845) 735-8300 Page 9 of 19
P.O. Box 1509 Fax (845) 735-7466
Pearl River, NY 10965 www.hdrinc.com



Table 5: Required Permits

DRAFT

Permit Required Typical Agency
Alternative 1 Alternative 2 Agency Permit Type  Permit Name Purpose Processing Time
(days)
Individual permit for
Section 10 Individual fill or disturbance in
YES YES USACE RHA, Section Permit wetlands and waters ~300
404 CWA greater than 0.5 acre
MDSPGP-3 threshold
Non-tidal
2 6%2%2\;% wetlands and ProFect _state water
YES YES MDE P . waterways quality; includes 25~ ~300
401WQC; -
C7C _ pgr(mt buffer
(individual)
NPDES
General
USACE/ Section 402 gtermit Ftor Control pollution
YES YES MDE Cowa D?;vagfgzr generated from 2
construction activities
from
Construction
Activity
Ensure that
infrastructure projects
Water & throug_hout the State
Sewerage Major Project are fie3|g_ned on sgulnd
YES YES MDE Construction permit engineering principles 90
Permit and (_:ompl)_/ Wl'th State
design guidelines to
protect water quality
and public health.
(():801'\325 Forest Protect forest lands
YES YES MDNR Forest Consl,:elra\;atlon and water quality ~30
Protection Act
- N Assure compliance
Harford Building Building - .
YES YES County Permit Permit with pl_annlng and 14
zoning laws
Protect water quality
in the Chesapeake Bay
Harford Chesap'egke Critical Area watershed including
YES YES County Bay Critical Buffer 1000 uffer zone; also 14
Area Program disturbance protect sensitive
species, including
FIDS
Harford ghesgp'e'akel RNatu ral Wetll:’arr?(ties,cgtsére(:)agzbes, 14
YES YES County A ay Critica esource etc. including 75%150 *
rea Program District b
uffer zone

The permit requirements are described in more detail below.

4.4.1.

Individual Permit for Fill or Disturbance of Wetlands

This permit requires that a wetland and stream delineation be performed and be approved by the
US Army Corps of Engineers (USACE). A joint Federal/State application must be completed
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and would be processed by Maryland Department of the Environment (MDE) and USACE and
may require a public notice. Any permanent impacts would require mitigation. Direct or indirect
impacts are not to exceed 1 acre of wetlands. There is no application fee associated with the
wetlands permit.

4.4.2. Non-tidal Wetlands and Waterways Permit

This permit is through the MDE and is in conjunction with the USACE Individual Permit. A
wetland and stream delineation must be performed and must be approved by the US Army Corps
of Engineers (USACE). A joint Federal/State application must be completed and would be
processed by Maryland Department of the Environment (MDE) and USACE and may require a
public notice. Any permanent impacts would require mitigation. Authorization is required for
any work within a 25 foot buffer of a non-tidal wetland. In addition, excavation, filling, or
construction, including utility lines, in 100-year floodplains requires authorization. There is no
fee for this permit, however cost of a public notice, if required, would be approximately $100.

4.4.3. Stormwater Discharge

This permit is through USACE and MDE and is to control pollution generated from construction
activities with a total disturbance of 1 acre or more. A complete notice of intent (NOI) must be
submitted to MDE. Compliance with approved erosion/sediment control and stormwater
management plans is required. Compliance is self-monitored and must be recorded. Local
government projects are exempt from application fees. If the WTE is not exempt, the worst case
fee will be $2,500 based on a disturbance of greater than 20 acres.

4.4.4. Water and Sewerage Construction Permit, Major Project Permit

MDE requires that all major sewerage facility construction comply with State design guidelines.
This includes all pipes greater than 15 diameter, which is not applicable, and all pump stations
that convey more than 5,000 gpd. If funded by a local, state, or federal government the project is
exempt from an application fee.

4.4.5. Forest Conservation Plan (FCP)

Maryland Department of Natural Resources (MDNR) requires a FCP to protect forest lands and
water quality for areas over 40,000 square feet. A qualified forester or landscape architect
professional must prepare the plan, a work sheet, and an application. The FCP should include
identification of existing forest cover, environmental features of the site, a limit of disturbance
map, and a description of how the existing forested areas will be protected during construction.
The worksheet describes the calculation of forest disturbed or retained and whether replacing
trees is required. Note that Alternative 1 — Easements includes construction in a newly planted
future forest area east of Fort Hoyle Road in the southern portion of the Middle School property.

HDR Engineering, Inc. One Blue Hill Plaza, 12 Floor Phone (845) 735-8300
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This forest area would also be disturbed if Alternative 2 were to follow the Easement route east of
Fort Hoyle Road. There is no application fee with for the Forest Conservation Plan.

4.4.6.  Building Permit

A Harford County building permit will be required to assure compliance with planning and
zoning laws. A site plan and erosion and sediment control plan will be required for the new
pump station at the WWTP. The building permit has a base fee of $60, a preliminary plan review
fee of $60, and a site investigation fee of $100.

4.4.7. Chesapeake Bay Critical Area Buffer Disturbance

Harford County enforces environmental regulations affecting development in tidewater areas and
much of the Susquehanna shoreline through the Chesapeake Bay Critical Area Program. The
Critical Area Program also regulates habitats of rare, threatened, and endangered species, forest
interior dwelling bird habitats, colonial water bird nesting sites, anadromous fish spawning
waters, and other sensitive habitats. Adding of impervious area requires mitigation, although no
new impervious area is added in this project. In addition, a Buffer Management Plan must be
completed, including information on the proposed work and long term management of the area.
Any tree removed from the Critical Area must be replaced. The application fee is included in the
Harford County Building Permit application fee.

4.4.8. Natural Resource District

The Natural Resource District is part of the Chesapeake Bay Critical Area Program. Possible
Natural Resource Districts are indicated by the presence of steep slopes, streams, and/or wetlands.
A minimum buffer of 75 ft from streams or wetlands is required. Minimal disturbance is allowed
and mitigation may be required. The application fee is included in the Harford County Building
Permit application fee.

4.5. Construction Complexity

Construction complexity will greatly affect the cost and feasibility for each route, and is therefore
an important part of the evaluation. Main parameters are number of utility conflicts, construction
duration, length of the railroad crossing, and the length of the Foster Branch crossing. Table 6
summarizes scores for constructability from TM #3.

Table 6: Final Route Scores for Constructability from TM #3

Route Tree Utility Construction Foster Branch Railroad Length of
Clearing  Conflicts Duration Water Crossing Crossings  Roadway/Pavement
Alternative 1 99 150 116 25 15 96
Alternative 2 90 140 9 25 35 69

One Blue Hill Plaza, 12t Floor
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Table 6A: Final Route Analysis for Constructability from TM #3

Acres o L. 5-Day Weeks o, Length Foster Length o
Route Tree / #Cof Ut.lhty Con);tructionf Braich Water Raifmac{ li;ng‘;h on
Clearing onflicts Duration Crossing Crossing oadway
Alternative 1 1.05 26 23 200 200 4,750
Alternative 2 1.15 41 24 320 200 16,050

Alternative 1 — Easement has approximately 1 acre of tree clearing required for the force main
installation, while Alternative 2 - ROW has approximately 1.6 acres. Table 6A has an acreage of
1.15 rather than 1.6 due to 0.45 acres of trees to be cleared in Hackley’s Reserve for Alternative
2. This area will likely be cleared for the sub-division construction by the time the force main is
installed, so the total is removed from the 1.6 acres used in TM #3.

Utility conflicts include only sewer, water, and storm pipes that are shown in the available GIS
data. Using this GIS data, alternative 1 has fewer crossings. However, since underground
electric, gas, and telecommunications are not included this comparison is not complete and will
not be used in this analysis.

Construction duration is estimated as 23 weeks for Alternative 1 and 24 weeks for Alternative 2.
As with other impacts, the duration of construction in Hackley’s Reserve may be affected by
development of the property. The duration could be increased if pavement restoration is required.
The construction estimate is based on average linear foot of 10” HDPE that can be installed per
day, including restoration. A 25% contingency is added for bad weather. One work week is
included for mobilization and setup. Although construction is anticipated to be easier in
Alternative 1 — Easements, the route length is longer than Alternative 2 — ROW, which leads to
the similar construction duration.

The Foster Branch Crossing measures the approximate length of the crossing. Alternative 1 is
approximately 200 ft along Trimble Road. The County recently installed a force main in this
location under the two culverts carrying Foster Branch via direct bury methods. The crossing at
Trimble Road can be seen in Figures 1-45 through 1-48 in Appendix B. Alternative 2 crosses
Foster Branch at Joppa Farm Road and is approximately 300 ft. It appears that the force main can
be installed via direct bury above the culvert. The crossing at Joppa Farm Road can be seen in
Figures 2-27 and 2-28 in Appendix C. Although the lengths are different, overall difficulty at
each crossing will be similar.

The impact of the rail crossing was measured in approximate length of the crossing via jack and
bore construction. Although the ranking above from TM #3 shows Alternative 2 — ROW with a
higher score, the Alternative 2 crossing appears more difficult after reviewing the routes in the
field. Although the northern portion of the Alternative 2 crossing is at grade with the tracks, the
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southern portion is significantly lower than the track elevation, as shown in Figures 2-53 and 2-54
in Appendix C. Per Amtrak design guidelines, the force main must be encased in a larger
diameter casing pipe. The casing pipe at the crossing of the tracks must extend the greater of the
following distances:

1. Across the entire Amtrak right of way;

2. 3’ beyond the ditch line;

3. 2’ beyond the toe of the slope

4. 25 ft from the centerline of the outer track,
Based on the site visit, the crossing for Alternative 1 appears to be preferable.

Length of the routes along roadway or pavement is included, but this is a minor impact. The
length along roadway largely impacts construction cost, due to removal of pavement and re-
paving, and is also related to community impact. The greater the length of the route along
pavement, the more likely there will be traffic impacts. Alternative 1 has approximately 4,750 ft
along roads, while Alternative 2 has approximately 16,000 ft.

4.6. Land Availability

Land availability includes both land purchase and easement acquisition for routing the force main
and was measured in length of alignment requiring an easement. As noted above, Alternative 1 —
Easement largely utilizes existing easements, while Alternative 2 - ROW is largely in right-of-
ways along County roads. The initial review showed that Alternative 1 requires approximately
8,000 ft of easement, while Alternative 2 requires 3,900 ft.

A more in depth analysis of Alternative 1 was performed by reviewing deeds and easements of
properties around the route and BG&E easement. If this was the selected route, additional
research and investigation may be required to determine the language describing use of the
easement. Alternative 1 travels through a BG&E utility corridor from Barksdale Road to Garnett
Road. This area includes numerous parcels, as shown in Figures 6 through 8. These parcels were
transferred from Panitz Bros. to Joppatowne Utilities Corp in 1962. In 1976, Maryland
Environmental Service was granted the parcels from Joppatowne Utilities Corp. In 1998, Harford
County was granted the parcels from Maryland Environmental Service. Note that the BG&E
utility corridor/easement is referred to as a US Government Electrical, Transmission, Telephone,
and Telegraph Right of Way in the figures and deeds. Per conversations with BG&E, the US
Government typically has the easement, but BG&E maintains the utility lines in the easement.
The parcels in the BG&E easement are described below. Review of the deeds indicates that
Harford County owns a strip of land parallel to the easement or owns the easement itself.
e Parcel 2, shown in Figure 6, is a 50 ft wide portion of property from Barksdale Road to
Breslin Road that is now County owned. There are no overhead towers in this portion of
the easement, but there are overhead electrical lines on both the north and south sides of
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the easement. This parcel is described as part of the US Government ROW in the deed,
but is now owned by Harford County. Routing of the force main through this portion of
the easement may be dependent on obtaining permission from BG&E if the easement
does not allow the County to install utilities. Given that the County owns the land, it is
anticipated that access should be granted.

e From Breslin Road to Falconer Road, the County owns a 30 ft wide strip of land, parcel F
in Figure 7, that is south of the BG&E easement. In addition, the County owns parcel 3
in Figure 6, which is a portion of the US Government ROW north of parcel F. There are
no towers until just west of Falconer, although there are overhead power lines on the
southern boundary of the property. The 30 ft wide section of land is outside the BG&E
easement and can be utilized for the force main.

e From Falconer Road to Hinton Road, the County owns a 30 ft wide strip of land, parcel G
in Figure 7, that is south of the BG&E easement. There are towers north of parcel G, and
overhead electrical lines on the southern boundary of the parcel. The 30 ft wide section
of land is outside the BG&E easement and can be utilized for the force main.

e From Hinton Road to a point north of Haslett Road, the County owns a 30 ft wide strip of
land, parcel H in Figure 7, that is south of the BG&E easement. In addition, the County
owns parcel 4, shown in Figure 6, which is a portion of the BG&E easement. Parcel 4
begins just east of Hinton Road and extends to just west of Garnett Road. Figure 8 shows
Water Supply Parcels 1 and 2 and the Water Treatment Plant Site 1, which are County
owned. These parcels are north of parcel 4 and extend to just west of Garnett Road.
There are towers in parcel 4, overhead electrical lines on the southern boundary of the
parcels, and overhead electrical lines in parcel 2. There were also flags for underground
electrical lines extending east from Hinton Road through parcel H. Parcel H is outside
the BG&E easement and can be used for the force main. The force main will then cross
the BG&E easement and travel east through the Water Supply parcels.

Based on the above parcels, it appears that the County owns sufficient land extending through the
BG&E easement to route the force main from Barksdale Road to Garnett Road. Between
Barksdale Road and Breslin Road, the County owns the actual easement, but easement
restrictions may require permission from BG&E to install the force main. There are currently no
towers in this section of the easement.

Alternative 1 — Easement also requires an easement through the Magnolia Middle School
property, which is County owned. Since the County owns this property, acquisition of an
easement should present no complications. Finally, Alternative 1 will require an easement east of
Magnolia Road through three privately owned parcels. A new sewer line was just constructed
through two parcels, so the force main can likely be constructed in this easement. An easement
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extending south to the WTE will be required. A total easement length of approximately 1,000 ft
is required as the route extends south to the WTE.

Alternative 2 is largely through roads, but the route does travel through Hackley’s Reserve, a
proposed sub-division, for approximately 1,400 ft. It is anticipated that the force main can be
routed through the future roads in Hackley’s Reserve with the service sewer lines, so an easement
may not be required. After crossing the Amtrak lines, the force main travels east through the
Aberdeen Proving Grounds. An easement or permission from the US Army will be required for
this portion of the route, totaling approximately 2,500 ft. It is anticipated that access would be
granted to route the force main through the Aberdeen Proving Grounds.

4.7. Impact Summary
Based on the analysis above, the routes have essentially similar impacts on the following:

1. Maintenance and operations is approximately 2,000 ft from an access road at the
furthest point for each route;

2. Business impact is approximately 1,000 ft for both alternatives when including the
quarry entrance on Fort Hoyle Road in Alternative 2 - ROW;

3. School impact is approximately 450 ft away for both alternatives;

4. Residential impact is similar. Although Alternative 1 - Easements has a longer route
length through residential areas, a large portion of the route is through the back yards in
the BG&E easement;

5. Length of the route through 100-yr floodplains is essentially the same at approximately
2,000 ft;

6. There are no sensitive species in either route path;

7. Permitting requirements are identical for both options;

8. The acres of tree clearing is essentially the same, assuming that Hackley’s Reserve will
be developed by the time the force main is installed and no additional trees will be
removed;

9. The Foster Branch crossings will be similar at both locations. Jack and bore
construction is not anticipate at either crossing. On Trimble Road, a pipe was just
installed using direct bury construction. On Joppa Farm Road, there appears to be
enough cover over the culvert to allow for direct bury construction. However, if there is
not enough cover significant jack and bore construction would be required, making
alternative 2 significantly less desirable. If jack and bore is required on Joppa Farm
Road and the force main can not be directed through the BG&E easement, Alternative 2
— ROW can be detoured north up Garnett Road to the crossing on Trimble Road, and
then follow Alternative 1 - Easement.

10. Construction duration is essentially the same, totaling 23 weeks for Alternative 1 and 24
weeks for Alternative 2.
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Removing the above variables with similar impacts leaves the following variables:

1. The number of intersections affected is only 12 for Alternative 1, compared to 21 for
alternative 2. Alternative 1 - Easement scores higher.

2. The length along a truck route is 0 ft for Alternative 1 and 2,000 ft for Alternative 2 along
Fort Hoyle Road, which is used to access the quarry. Alternative 1 - Easement scores
higher.

3. Alternative 1 travels approximately 2,785 ft through the Chesapeake Bay Critical area,
compared to 5,585 ft for alternative 2. Alternative 1 - Easement scores higher, although
is should be noted that for both alternatives the majority of the length in the critical area
is along Joppa Farm Road, so actual environmental impact will be low.

4. Alternative 2 impacts approximately 910 ft of wetlands and low water table soils,
compared to 2,150 ft for Alternative 1, which does not include 300 ft in the Magnolia
Middle School that can be routed around. Alternative 2 - ROW scores higher.

5. Alternative 1 has 3 major stream crossings, compared to 4 for Alternative 2. As noted
above, the stream in the southern portion of the Magnolia Middle School property is not
counted as it is anticipated that the stream can be avoided. Alternative 1 - Easement
scores higher.

6. Alternative 2 has no impact on potential FIDS areas, while Alternative 1 has a 1,600 ft
section in potential FIDS areas east of Magnolia Road. Alternative 2 - ROW scores
higher.

7. Although the length of the jack and bore rail crossing is similar for both options,
Alternative 2 will require more effort due to the elevation difference between the two
sides of the tracks. Alternative 1 - Easement scores higher.

8. Length along roadways is significantly less for Alternative 1, 4,750 ft to 16,050 ft for
alternative 2. This variable affects the cost analysis also, as installation and restoration
costs are greater in paved areas. Alternative 1 Easement scores higher.

9. Alternative 2 requires no land purchase, however an easement may be required through
Hackley’s Reserve and Aberdeen Proving Grounds. Since Hackley’s Reserve is not yet
constructed, the force main can be routed in future roads or along new sewer easements.
Alternative 1 may require negotiations with BG&E for use of the easement between
Barksdale and Breslin Road. In addition, an easement or property purchase will be
required east of Magnolia Road as the route follows the new sewer line then turns south
through private property. Alternative 2 - ROW scores higher.

In the categories above, Alternative 1 has an advantage 6 to 3 and appears to have a lower
community impact and easier construction. Environmental impact of the two routes is similar
based on the analysis above, with both routes having less environmental impact in two categories.
Alternative 1 — Easements has less impact on the Critical Area and minor stream crossings, while
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Alternative 2 — ROW has less impact on wetlands and FID areas. Impact on 100-yr flood plains
and sensitive species habitats are the same for both alternatives.

5. Cost Analysis

A detailed cost analysis was performed to aid in comparing the two alternatives and to provide an
estimate of total construction cost. The cost analysis compares cost per linear foot for installation
of 10” HDPE pipe through the various environments encountered on the routes. The force main
installation cost includes traffic control and pavement restoration for paved areas. Additional
costs include the jack and bore installation under the tracks and the culverts/stream crossings.

The cost estimate uses unit prices of $132/ft for piping installation in paved areas, and $90/ft in
unpaved areas. These unit prices are derived from bids for a sewer installation job in Virginia
Beach, VA, costs of which are multiplied by 1.055 to correct to Baltimore prices. RS Means data
and cost estimates based on HDR’s New York experience are also included. The cost for pipe
installation in paved areas is consistent with recent costs for a force main installed in Trimble
Road, which is $127/ft.

Land acquisition was not included in the cost estimate, but it should be noted that alternative 1
may require negotiation with BG&E for the use of the easement between Barksdale and Breslin
Roads. More importantly, alternative 1 crosses through privately owned land east of Magnolia
Road, which will require an easement. Permitting fees in Table 7 include the actual application
fees and costs to prepare the applications. The cost summary is presented in Table 7. The
detailed cost estimate is provided in Appendix F.

Table 7: Cost Analysis in 2008 dollars

Percent Alternative 1 Alternative 2

Construction $2,282,300 $2,449,100
Overhead and Profit 20% $456,500 $489,800
Insurance and Bonds 4% $91,300 $98,000
Permitting Fees $10,000 $10,000

Sub-Total $2,840,100 $3,046,900
Engineering 20% $568,000 $609,400
Contingency 25% $710,000 $761,700

Total $4,118,100 $4,418,000

As seen above, Alternative 1 is more cost effective even through the route length is longer.
Alternative 2 cost is approximately 7% higher than the alternative 1 cost. This is largely due to
the lower cost associated with installation in unpaved areas compared to paved areas. Based on
the total route lengths and the costs in Table 7 above, 2008 construction costs for Alternative 1
are $204/ft and for Alternative 2 are $236/ft.
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A 6% per year escalation rate is assumed to determine construction costs in future years, as the
timetable for this project is not known. Table 8 summarizes projected costs for future years if
construction is not performed in 2008.

Table 8: Future Construction Costs, assuming 6% per year escalation

Year Alternative 1 Alternative 2

2008 $4,118,100 $4,418,000

2009 $4,365,200 $4,683,100

2010 $4,627,100 $4,964,100

2011 $4,904,700 $5,261,900

2012 $5,199,000 $5,577600
6. Summary

Based on overall impact and cost, Alternative 1 — Easement appears to be the optimum route. As
noted above, the section of BG&E easement between Barksdale Road and Breslin Road is owned
by the County, however the easement restrictions are unknown. Initial conversations with BG&E
suggest the route is feasible, as long as the route is within 10 ft of the edge of the easement.

If construction in the easement east of Barksdale Road is not allowed, Alternative 2 - ROW
would be required. The Foster Branch crossing on Joppa Farm Road could be problematic if
there is not enough cover on the culvert for direct bury construction, however the main could be
routed north up Garnett Road to Trimble Road and then follow alternative 1 to the WTE. The rail
crossing for Alternative 2 is also more difficult due to the elevation difference on the two sides of
the tracks.

As described above, the two alternatives do not overlap at any point. Alternative 2 could be
optimized by following the alternative 1 route through Magnolia Middle School when alternative
2 leaves Hackley’s Reserve. This modification would require an easement east of Magnolia
Road, but would lead to an easier rail crossing.
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APPENDIX A

Photographs of Force Main Route out of WWTP
Photos from Dec. 17 and Dec. 18, 2007



Harford County Effluent Re-Use
Path out of Wastewater Treatment Plant

Figure 2: Option 2, looking east from Chlorine Contact Tanks along access road

Page 1 of 3




Harford County Effluent Re-Use
Path out of Wastewater Treatment Plant
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Fgure 4: Looking east at chemical dIivery access rad to Joppa Farm Road
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Harford County Effluent Re-Use
Path out of Wastewater Treatment Plant

==

Figure 5: Looking west from chemical deIiver access gate
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APPENDIX B

Photographs of Alternative 1 - Easements
Photos from Dec. 17 and Dec. 18, 2007



Harford County Effluent Re-Use
Potential Force Main Routes
Option 1, Region 1
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Figure 1-2: Wastewater Treatment Plant Driveway & Shore Drive, Looking East
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Harford County Effluent Re-Use
Potential Force Main Routes
Option 1, Region 1

Figure 1-3: Intersection of Shore Drive and Wastewater Treatment Plant Driveway, Looking
North

Figure 1-4: Intersection of Shore Drive and Joppa Farm Road, Looking North
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Harford County Effluent Re-Use
Potential Force Main Routes
Option 1, Region 1

=5

Figure 1-5: Intersection of Shore Drive and Joppa Farm Road, Looking East, from Island

Figure 1-6: Joppa Farm Road, Looking East, from Center
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Harford County Effluent Re-Use
Potential Force Main Routes
Option 1, Region 1
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Harford County Effluent Re-Use
Potential Force Main Routes
Option 1, Region 1
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Figure 1-10:
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Harford County Effluent Re-Use
Potential Force Main Routes
Option 1, Region 1

Figure 1-12: Intersection Bksdale and Chapfield, Lookig East
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Harford County Effluent Re-Use
Potential Force Main Routes
Option 1, Region 1

Figure 1-14: Easement, East of Barksdale, Looking East

Page 7 of 37



Harford County Effluent Re-Use
Potential Force Main Routes

Option 1, Region 1

Figure 1-16: Easement, East of Barksdale, Loking East
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Harford County Effluent Re-Use
Potential Force Main Routes
Option 1, Region 1

Figure 1-18: Intersection of Easement & Breslin, Looking East
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Harford County Effluent Re-Use
Potential Force Main Routes
Option 1, Region 1

igure 1-20: Easement, East of Breslin, Manhle, Looing Et
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Harford County Effluent Re-Use
Potential Force Main Routes

Option 1, Region 1
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Harford County Effluent Re-Use
Potential Force Main Routes
Option 1, Region 1
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Figre 1-24: Easement, East of Breslin, First Tower, Looking East
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Harford County Effluent Re-Use
Potential Force Main Routes
Option 1, Region 1

Figure 1-26: Easement, East of Falconer, Looking East
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Harford County Effluent Re-Use
Potential Force Main Routes
Option 1, Region 1
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Harford County Effluent Re-Use
Potential Force Main Routes
Option 1, Region 1

Figure 1-29: Easement, Culvert, 150 Foot East of Falconer, Looking West

Figure 1-30: Easement, Looking East
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Harford County Effluent Re-Use
Potential Force Main Routes
Option 1, Region 1
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Harford County Effluent Re-Use
Potential Force Main Routes
Option 1, Region 1
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Figure 1-33: Easemet, East of Hinton, Looking East

Figure 1-34: Easement, Looking East, Harford DPW, Sewer Manhole
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Harford County Effluent Re-Use
Potential Force Main Routes

Option 1, Region 1
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Figure 1-35: Easement, Looking East, Water Manhole’s and Lines
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Figure 1-36: Easement, East of Hinton, Looklg est
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Harford County Effluent Re-Use
Potential Force Main Routes
Option 1, Region 1

/ 4 o : &
\

G

/i 8 ! A 671 i \ | WL oA
Figure 1-38: Easement, East of Hinton, Electric Manhole, Looking East
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Harford County Effluent Re-Use
Potential Force Main Routes
Option 1, Region 1
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Figure 1-39: Easement, East of Hint, Looking West

Figure 1-40: Intersection Easement & Garnett, Looking East
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Harford County Effluent Re-Use
Potential Force Main Routes
Option 1, Region 1
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Figure 1-42: Garnett, North of Gilmore, Looking North
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Harford County Effluent Re-Use
Potential Force Main Routes
Option 1, Region

Figure 1-43: Intersection Garnett & Trimble, Looking North

Figure 1-44: Intersection Garnett & rible, Lookng East
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