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1. Background

Lake Jackson Dam is a 28’-high, 380’-long concrete gravity dam owned and operated by the Prince William
County Department of Public Works. The dam was constructed for recreational purposes approximately
90 years ago. Prior to Prince William County ownership, the dam was used to generate hydropower for
the Virginia Electric and Power Company.

The dam’s spillway system is comprised of a 213’-long concrete Ogee-shaped weir with a crest elevation
of 147.04’ and a 25’-wide radial (tainter) gate with a crest elevation of 137.18’. Note that the Ogee crest
elevation was acquired during a 2019 field survey of the dam while the radial gate crest elevation was
obtained from previous design information and converted to the appropriate vertical datum for this study.
The dam layout and elevations are included in the Michael Baker plan sheet in Appendix A. All elevation
values in this study are referenced to the NAVD88 vertical datum.

Due to its age, the existing radial gate requires significant maintenance and is nearing the end of its useful
life. The steel skin plate on the upstream side has been cleaned (sand blasted) and painted numerous
times over the years, but evidence of pitting and deterioration of the steel plate is apparent. One of the
most critical features of the radial gate system are the trunnions which transmit the gate load to the thrust
piers and upon which gate rotation occurs during opening and closing of the gate. The trunnion pins
require periodic lubrication to reduce friction during opening and closing of the gate and, although
lubrication has occurred over the years, the effectiveness of current lubrication efforts is uncertain. If
excessive trunnion pin friction develops at the pin-hub interface, excessive loads could be transmitted to
the gate arms, which could result in possible failure of the gate structure. Other recurrent problems
encountered in the past include leakage along the gate seals and binding of the gate against the thrust
piers during warm temperatures. See “2020 Inspection Report — Lake Jackson Dam Spillway,” prepared
by Dewberry, for more details on the current condition of the radial gate. The thrust piers have been
repaired recently to correct the binding problem and during those repairs it was noted that the quality of
the concrete within the thrust piers appears to have degraded in some locations. In summary, the radial
gate system (gate, trunnions, thrust piers, lifting apparatus, motor and supporting concrete deck) has aged
to the point where a major, costly overhaul involving replacement of all or most of the radial gate system
components is required to insure safe and reliable continued service.

Current operational procedures require Prince William County staff to open the radial gate during storms
events when the reservoir level exceeds a certain threshold, including all large storm events and at times
when hazardous snow or ice may be present on the catwalk leading to the gate controls. Prince William
County is exploring the feasibility of modifying the dam to eliminate operation of the radial gate during
storm events, thereby reducing risk to county staff and dam operational costs while protecting Lake
Jackson residents from flooding and the risks associated with gate malfunction, human error, and power
failure. Dewberry has been retained by the county to evaluate alternatives for modifications to the
existing radial gate and ogee weir in order to reduce risks to County staff, increase the safety and reliability
of the dam'’s spillway system, and reduce future operation and maintenance costs.

Information utilized in preparation of this report includes the following:
e 2-ft topographic contour data downloaded from Prince William County GIS (2018)
e Parcel and structure boundaries downloaded from Prince William County GIS (2018)
e Lake Jackson Dam Phase | Inspection Report (USAC, 1978)
e Lake Jackson Dam Hydrology and Hydraulics Report (Michael Baker, 2014)
e  Prince William County FIS and HEC-2 modeling (FEMA, 1995, see Appendix B)



2. Conceptual Design Options

Dewberry analyzed six retrofit alternatives, each identified during discussions between Prince William
County personnel and Dewberry engineers. Alternatives 1 — 4A presented in this technical memo were
selected with the primary goal of causing minimal change to the normal pool elevation of the lake. This
minimizes adverse impacts to structures such as docks along the existing shoreline and maintains the
aesthetic nature of the lake. Alternatives 1, 2, 3A and 3B maintain the normal pool level between
elevation 147.2’ and 147.3’, which is consistent with the existing normal pool elevation. Alternative 4A
results in a slight reduction (approximately 4”) in the normal pool elevation from 147.27’ to 146.94’".

The alternatives presented in this technical memo would cause little or no change in the average annual
flow or base flow over the dam. No flow would be diverted from or added to the lake before it reaches
the spillway. Base flows out of Lake Jackson would continue to be conveyed over the dam at or near the
current normal pool elevation.

All references to left and right are in relation to an observer facing downstream. Hydraulic schematics are
visualized in Appendix C.

Alternative No. 1 — Replace existing radial gate and hoist system with a new radial gate and hoist system
including new steel gate, trunnion assembly, side and bottom seal plates, stainless steel hoisting cables,
motorized actuator, and housing. Under this alternative, PWC will continue operation of the new radial
gate system during storm events following existing protocols.

It was assumed for modeling purposes that the radial gate was fully open for all storm events (i.e., the
gate was opened to its maximum height of 13 feet).

Alternative No. 2 — Discontinue operation of gate during storm events while maintaining basic
functionality of the existing gate system to ensure that it remains operational. The gate would remain in
the closed position during all storm events and would only be raised to lower the lake level for
maintenance activities or during emergency situations. Gate functionality would be tested at least once
a year as part of the dam maintenance plan.

Alternative No. 3A — Remove radial gate, catwalk, and catwalk piers and replace the radial gate with a
concrete ogee spillway section. In this scenario, the existing radial gate would be removed and replaced
with a concrete spillway section with the same crest elevation as the existing ogee spillway. The catwalk
spanning the length of the dam and the 1’-wide piers which support the catwalk would also be removed,
while the 4’-wide thrust piers which currently support the radial gate would remain in place for cost
reduction and stability purposes. Removal of the catwalk piers increases the effective weir length of the
dam by approximately 13’. (See Appendix A for concept sketch and Photoshop rendering of this option
as compared to the existing dam.)

Alternative No. 3B — Remove radial gate, catwalk, catwalk piers, and thrust piers and replace the radial
gate with a concrete ogee spillway section. In this scenario, the existing radial gate would be removed and
replaced with an ogee spillway section with the same crest elevation and shape as the existing ogee
spillway. The catwalk spanning the length of the dam, the 1’-wide piers which support the catwalk, and
the 4’-wide thrust piers which currently support the radial gate would all be removed. Removal of the
catwalk piers and thrust piers increases the effective weir length of the dam by approximately 21’. (See
Appendix A for concept sketch and Photoshop rendering of this option as compared to the existing dam.)

The existing radial gate provides low-level drawdown capability for Lake Jackson. Removal of the thrust
piers would likely require that the replacement spillway section be ogee-shaped (matching the existing



ogee weir) to maintain dam stability. Note that for this type of spillway it would be difficult to install a
new low-level drain.

Alternative No. 4A — Remove radial gate and replace with a 25’-wide fixed-crest concrete spillway
section with a crest elevation 1’ lower than the crest elevation of the existing ogee spillway (147.18’). The
existing catwalk, catwalk piers, and thrust piers would be preserved. (See Appendix A for concept sketch
and Photoshop rendering of this option as compared to the existing dam.)

Supplement to Above Alternatives: Add Low-Level Drain — Retrofit existing powerhouse structure with
low-level drains to provide lake drawdown capability. Two 36”x36” sluice gates would be installed on the
existing powerhouse bulkheads, allowing the lake level to be lowered to approximately 9.5 feet below
normal pool. Flow would be discharged through the powerhouse. See Appendix J for conceptual design
sketches of the drain.

The existing powerhouse underwent structural inspection in March 2020, at which time the powerhouse
was determined to be in “fair” overall condition. Repair of the existing concrete and steel infrastructure
would be required in order to ensure suitability of the powerhouse for use with the low-level drains.

Alternative No. 5 — Remove entire dam. The existing lake would be returned to riverine habitat. Detailed
evaluation of this alternative was beyond the scope of this report. The Maryland Department of Natural
Resources recently oversaw removal of the Bloede dam on the Patapsco River outside of Catonsville, MD.
The Bloede dam was comparable in size to the Lake Jackson dam.

3. Additional Considerations

3.1. Sediment Analysis

While the extent of existing sediment accumulation in Lake Jackson was not quantified for this study and
analysis of sediment accumulation was not included in this technical memo, several assumptions might
be made about the impact removal of the radial gate could have on sediment accumulation.

When the existing radial gate is opened, sediment that has built up in front of the gate is washed
downstream. This flushing action presumably keeps a “middle channel” in Lake Jackson free from
additional sediment accumulation, extending upstream of the gate for some limited distance. Sediment
accumulations located just upstream and below the existing radial gate crest and to the sides of the gate
(towards the shorelines) are likely less affected by operation of the existing radial gate as those areas
experience lower flow velocity and less flushing action when the gate is opened. If operation of the
existing radial gate ceased entirely or if the radial gate were replaced with a solid weir wall, sediment
accumulation would be expected in areas that were previously flushed out when the radial gate was
opened.

Two of the alternatives described in this technical memo include provisions that could mitigate
increased sediment accumulation to some extent. However, sediment flushing would not be the
primary design function of those provisions. In Scenario No. 2, the existing radial gate would no longer
be raised during normal storm events, but it would be operated on a scheduled maintenance basis or
during emergency storm events. The gate maintenance schedule could be based on both an annual test
of the gate’s functionality as well as an established frequency of gate operation to facilitate sediment
flushing from Lake Jackson as it currently occurs. However, less frequent operation of the gate could
result in a larger quantity of sediment being released downstream during each gate opening event, due
to the longer time available for sediment deposition/accumulation. Opening the gate during a period of



low flow, after an extended period of sediment accumulation, could result in detrimental environmental
impacts downstream and should therefore be avoided.

In Scenario No. 4A, the existing radial gate would be removed and replaced with a fixed-crest concrete
weir wall. The design of such a weir wall could include a low-level drain, such as a sluice gate, to permit
lowering of the lake level during maintenance activities. The sluice gate could provide some amount of
flushing of sediment from the area immediately upstream of the gate. The sluice gate would be smaller
than the existing radial gate and would therefore be expected to flush a smaller amount and/or
footprint of accumulated sediment upstream of the dam.

A detailed sediment study of Lake Jackson, including a bathymetric survey of the lake bottom, sediment
sampling and characterization, and hydraulic modeling of sediment transport through the lake, could be
performed to confirm and better quantify the assumptions listed above.

3.2. Environmental Impacts & Fish Life

Discontinuing operation of the existing radial gate during storm events (Alternative 2) would not be
expected to negatively impact fish life within Lake Jackson. In fact, operation of the existing radial gate
has been observed to cause harm to fish life when the gate is opened and fish swimming near the gate
are swept into the downstream channel. An ecological or biological professional, such as an
ichthyologist, could be engaged to perform a detailed study of the Lake Jackson ecosystem and assess
the potential impacts of changes in dam operation and maintenance on existing fish populations.

Informal discussions with Dewberry environmental permitting staff indicate that removal of the radial
gate or changes in its operation would most likely be considered a maintenance activity that does not
significantly impact the site’s function. In this case, it is possible that no environmental studies or
permits would be required prior to construction.

4. Hydrology

The 10-year, 50-year, and 100-year storm discharges for the site were adopted from the FEMA Effective
HEC-2 model. The 2-year storm discharge was extrapolated from the FEMA effective discharges. The
base flow discharge was estimated using 20% of the annual average flow, or 20% of 1 cfs per square mile
of drainage area. The total drainage area to the Lake Jackson dam is approximately 340 square miles.

Table 1. Study Discharges (cfs)

Base Flow 2-Year Storm | 10-Year Storm | 50-Year Storm | 100-Year Storm

Discharge (cfs) 68 6,100 24,000 42,000 50,000

5. Hydraulics

To model the existing dam spillway system, the HEC-RAS geometry file was configured to include an inline
structure located immediately downstream of cross section “CF|110495”. The inline structure included
the main spillway (ogee weir with C = 3.94 at design head 12.6’) and a radial gate component with a
maximum opening height of 13’. The typical trunnion, opening, and head exponent values were assigned
to the gate component while the gate crest was modeled as a broad-crested weir with a coefficient of 3.0.
The catwalk piers and thrust piers were modeled as part of the weir crest profile, however, no flow
contraction computations were performed or included in the modeling for this study. It is generally
assumed that the effective weir length is somewhat shorter than the actual distance between the piers
due to contraction of flow between the piers. By not including flow contraction effects in the existing



condition, the benefit associated with removing the piers (i.e. removing the obstruction to flow and
therefore lowering the WSEs during storm events) are assumed to be slightly underestimated in this study.

To model Alternative 2 (discontinued operation of gate), the inline structure geometry was simplified to
represent the existing ogee spillway with a raised section at the location of the closed gate (remove
separate HEC-RAS gate component).

To model Alternatives 3A and 3B (remove catwalk/thrust piers), the inline structure geometry was further
modified to remove piers as required and replace the radial gate with an extension of the ogee weir crest.

Alternative 4A (remove gate; preserve catwalk/thrust piers) was modeled with the thrust piers and
catwalk intact. However, the gate was replaced by a 25’ fixed-crest weir set 1’ lower than the existing
ogee spillway crest.

Alternative 5 (remove entire dam) was not modeled for this report.

Table 2. Peak Water Surface Elevations Just Upstream of Lake Jackson Dam (feet)

2-Year | 10-Year | 50-Year | 100-Year
Base Storm Storm Storm Storm

Alternative No. 1* - Replace Existing Radial

147.27** | 149.64 155.01 159. 161.
Gate (Existing Condition) 47.27 9.6 250 >9.08 61.05

Alternative No. 2 - Discontinue Operation of

147.27 151. 156. 160.27 161.7
Gate During Storm Events >1.33 >6.66 60 61.75

Alternative No. 3A - Remove Radial Gate &
Replace with Fixed-Crest Ogee Section; 147.24 150.82 | 155.71 | 159.09 160.52
Remove Catwalk & Catwalk Piers

Alternative No. 3B* - Remove Radial Gate &
Replace with Fixed-Crest Ogee Section; 147.24 150.73 | 155.52 | 158.82 160.24
Remove Catwalk, Catwalk Piers, & Thrust Piers

Alternative No. 4A - Replace Radial Gate with

146.94 150. 156.04 159.62 161.12
Weir Wall (crest el. 1’ below ogee crest) 6.9 >0.88 >6.0 296 6

*Grey row shading indicates the alternatives that are under primary consideration.
**Normal pool elevation based on normal sunny day operation (gate closed).



Table 3. Peak Water Surface Elevations at Upstream Limit of Study (feet)
(Approx. 1.5 miles upstream of dam)

2-Year 10-Year | 50-Year | 100-Year
Base Storm Storm Storm Storm

Alternative No. 1* - Replace Existing Radial
Gate (Existing Condition)

147.27** | 150.13 157.42 162.91 165.25

Alternative No. 2 - Discontinue Operation of
Gate During Storm Events

147.27 151.68 158.59 163.65 165.68

Alternative No. 3A - Remove Radial Gate &
Replace with Fixed-Crest Ogee Section; 147.24 151.2 157.9 162.91 164.94
Remove Catwalk & Catwalk Piers

Alternative No. 3B - Remove Radial Gate &
Replace with Fixed-Crest Ogee Section; 147.24 151.13 157.77 162.75 164.78
Remove Catwalk, Catwalk Piers, & Thrust Piers

Alternative No. 4A - Replace Radial Gate with
Weir Wall (crest el. 1’ below ogee crest)

146.94 151.27 158.14 163.24 165.29

*Grey row shading indicates the alternatives that are under primary consideration.
**Normal pool elevation based on normal sunny day operation (gate closed).

6. Summary of Modeling Results (Alternatives 1 — 4A)

Water levels decreased upstream of the dam for Alternatives 3A and 3B during the 100-year storm
as compared to the existing condition.

Water levels increased upstream of the dam for all Alternatives during the 2- and 10-year storms
as compared to the existing condition. Alternative 2 (discontinued operation of existing gate)
causes the water level just upstream of the dam to vary from +0.70 feet (100-YR) to +1.69 feet (2-
YR) as compared to the existing condition.

o Comparison of Alternative 2 to Alternative 1 provides an approximate measure of the
impact of operation of the existing gate on flood elevations. For example, the 100-year
flood elevation immediately upstream of the dam is 161.05’ when the radial gate is fully
opened, compared to the 100-year flood elevation of 161.75" when the radial gate is
closed. Fully opening the radial gate lowers the 100-year flood elevation by
approximately 0.7’ (8.4”) as compared to leaving the radial gate closed during the storm
event.

Alternative 3A (removal of gate and catwalk piers) causes the water level just upstream of the
dam to vary from -0.53 feet (100-YR) to +1.18 feet (2-YR) as compared to the existing condition.

Alternative 3B (removal of gate, catwalk piers, and thrust piers) causes the water level just
upstream of the dam to vary from -0.81 feet (100-YR) to +1.09 feet (2-YR) as compared to the
existing condition.

o Removal of the thrust piers in addition to the catwalk piers provides only marginal
improvement when compared to Alternative 3A (removal of catwalk piers only).
Alternative 4A (replacing radial gate with weir wall) causes the water level just upstream of the
dam to vary from +0.07 feet (100-YR) to +1.24 feet (2-YR) as compared to the existing condition.

The greatest comparative impact to water surface elevations is observed during the smallest
storm event. During the 2-year storm, the water levels just upstream of the dam are raised by
1.09 to 1.69 feet when comparing Alternatives 2, 3A, 3B, and 4A to the existing condition




(Alternative 1). Storms smaller than the 2-year storm were not modeled for this technical
memo. However, operation of the existing radial gate would be expected to have proportionally
greater impact as storm frequency increases.

* None of the proposed retrofit alternatives result in significant impacts to existing water surface
elevations downstream of Lake Jackson Dam.

7. Summary of Mapping Observations (Alternatives 1 — 4A)

A total of 35 residential structures are impacted during the largest storm event evaluated for this study
(i.e. the 100-YR storm event) assuming the radial gate remains closed (i.e. ALT 2). 31 of these 35
residential structures are impacted already during current radial gate operation (ALT 1). The number of
impacted homes decreases as the storm events become smaller and more frequent; for example, only
one structure is affected by the 2-YR storm event. See table 3A for a tabulation of the alternatives and
houses impacted. Note that the definition of an impacted structure means that the Water Surface
Elevation of a given storm event (e.g. the 100-yr event) is above the Lowest Adjacent Grade (L.A.G.) of
the structure.

Table 3A. Number of Homes Impacted by Alternatives

Number of homes impacted by different alternatives
2-Year Storm | 10-Year Storm 50-Year Storm 100-Year Storm
Alternative 1* 0 5 24 31
Alternative 2 1 8 29 35
Alternative 3A 1 8 25 30
Alternative 3B* 0 6 23 30
Alternative 4A 1 8 28 31

*Grey row shading indicates the alternatives that are under primary consideration.
(Note: Alternative 1 represents current practice, i.e. no change.)

While the operation of the radial gate (ALT 1) during storm events does provide some benefits (see
appendix E), for purposes of this technical memorandum, the effects of the radial gate should be
reviewed in relation to the various proposed alternatives — ALT 2, 3A, 3B and 4A - which, when done so,
shows the radial gate as providing only minimal benefit to these 35 properties during the 100-YR storm.

Excluding structures downstream of the dam (which are equally impacted under all Alternatives):

e 35 residential structures appear to be impacted by the 100-year storm, with most structures (31)
impacted in the existing condition (Alternative 1) as well as Alternatives 2, 3A, 3B, and 4A.

e 29 residential structures appear to be impacted by the 50-year storm, with most structures (24)
impacted in the existing condition (Alternative 1) as well as by Alternatives 2, 3A, 3B, and 4A.

e 8 residential structures appear to be impacted by the 10-year storm, with 5 of the 8 structures
impacted in the existing condition (Alternative 1). All 8 of these structures are impacted by
Alternatives 2, 3A, and 4A. Two of the 8 are not impacted by 3B (the remaining 6 are impacted).

e 1 residential structure appears to be impacted by the 2-year storm under Alternatives 2, 3A and
4A. This structure is not impacted in existing condition (Alternative 1).

The flood inundations maps of each storm profile are included in Appendix D (the effective FEMA Flood
Insurance Rate Map (FIRM) is in Appendix B). An additional summary of flood elevations relative to the



35 impacted structures is summarized in Appendix E. Structure elevations were initially estimated based
on location of structures relative to the 2’ topographic contours offered by Prince William County GIS.
This topography is not certified by a professional surveyor and thus only provides a rough estimate of the
lowest adjacent grade of each structure (i.e. it cannot be determined which structures are raised and to
what elevation). No final determination should be made as to the impact of any alternative on any specific
structure as a result of these estimations with the exception of the (8) houses described below.

The 2’ GIS contours show that 8 structures are likely impacted by the 10-year storm. These structures
were investigated further. To develop a more accurate understanding of structure impacts, Dewberry
conducted lowest adjacent grade (LAG) surveys on each of the 8 residences impacted by all or some of
the Alternatives during the 10-year storm. These structures are included in the profile plots within
Appendix F to demonstrate flood elevations relative to their respective lowest adjacent grade. The 8
structures are further highlighted in the tables in Appendix E and were confirmed to be impacted by the
10-year storm under some or all of the Alternatives. (In addition, one structure is also impacted by the 2-
year storm under some of the alternatives). Additional information on flood profiles and elevations is
included in Appendix G.

8. Cost Estimates

8.1. Construction, and Operations & Maintenance Costs

See Appendix H for the Preliminary Statement of Probable Construction Cost for each option and
historical operations and maintenance costs for the existing gate and dam. Rough construction costs
were calculated in consultation with a local demolition contractor and are based on the potential
sequences of construction described in Section 8.2. Note that the estimated construction costs for
Alternatives 1 — 4A include a 20% budget for engineering and permitting services and a 35%
contingency. Table 4 summarizes cost estimates for the design concept options:

Table 4. Cost Estimates

Ootion Estimate of Estimate of Estimate of Estimated Operations &
Dzscri tion Probable Annual Annual Maintenance Cost

P Construction Cost* | Operations Cost | Maintenance Cost (Projected 40-YR Period)
Alternative $9,690,000 (No Inflation)
No. 1 »1,741,000 »105,300 »137,000 $14,600,000 (2% Ann. Inflation)
Alternative $5,480,000 (No Inflation)
No. 2 n/a 20 »137,000 $8,300,000 (2% Ann. Inflation)
Alternative - $2,000,000 (No Inflation)
No. 3A »1,750,000 250,000 $3,000,000 (2% Ann. Inflation)
Alternative o $1,000,000 (No Inflation)
No. 3B 22,100,000 225,000 $1,500,000 (2% Ann. Inflation)
Alternative o $3,000,000 (No Inflation)
No. 4A »1,099,000 »75,000 $4,500,000 (2% Ann. Inflation)
Alternative $6,000,000%** $0 $0
No. 5

*Does not include purchase of any properties.

**Cost estimate provided by PWC Department of Public Works staff.

***Cost estimate obtained by reference to similar project (Bloede Dam, Catonsville MD,
https://dnr.maryland.qgov/fisheries/pages/fishpassage/bloede.aspx)
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8.2. Potential Sequences of Construction
Option 1 — Replace Existing Radial Gate

Dam Retrofit
1. Divert upstream base flow via pumps and/or siphon system. Demolition slurry and other runoff
to be collected in downstream sediment basin and treated before discharge.
Construct bulkhead across upstream side of thrust piers.
Remove existing radial gate and appurtenances.
Patch/repair thrust piers.
Install new radial gate and appurtenances.

vk wnN

Option 3A - Remove Radial Gate & Replace with Fixed-Crest Ogee Section; Remove Catwalk & Catwalk
Piers

A. Retrofit Powerhouse with Low-Level Drain
1. Dredge upstream of powerhouse.
2. Remove turbines and repair existing steel/concrete as needed.
3. Retrofit powerhouse with (2) 36”x36” sluice gates.

B. Dam Retrofit
1. Divert upstream base flow through powerhouse. Demolition slurry (e.g. saw cutting
dust/debris) and other runoff to be collected in downstream sediment basin and treated
before discharge.
Remove radial gate, catwalk, catwalk piers, motorhouse.
Construct bulkhead across upstream side of thrust piers.
Construct ogee weir across former location of radial gate.
Patch and smooth concrete surface as needed across dam.

vk wnN

Option 3B - Remove Radial Gate & Replace with Fixed-Crest Ogee Section; Remove Catwalk, Catwalk
Piers, & Thrust Piers

A. Retrofit Powerhouse with Low-Level Drain
1. Dredge upstream of powerhouse.
2. Remove turbines and repair existing steel/concrete as needed.
3. Retrofit powerhouse with (2) 36”x36” sluice gates.

B. Dam Retrofit
1. Divert upstream base flow through powerhouse. Demolition slurry and other runoff to be
collected in downstream sediment basin and treated before discharge.
Remove radial gate, catwalk, catwalk piers, motorhouse, and thrust piers.
Construct bulkhead across upstream side of thrust pier footers.
Construct ogee weir across former location of radial gate.
Patch and smooth concrete surface as needed across dam.

vk wnN
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Option 4A - Replace Radial Gate with Weir Wall (crest el. 1’ below ogee crest)

A. Retrofit Powerhouse with Low-Level Drain

1.
2.
3.

Dredge upstream of powerhouse.
Remove turbines and repairs existing steel/concrete as needed.
Retrofit powerhouse with (2) 36”x36"” sluice gates.

B. Dam Retrofit

1.

Divert upstream base flow through powerhouse. Demolition slurry and other runoff to be
collected in downstream sediment basin and treated before discharge.

Remove radial gate and motorhouse.

Construct bulkhead across upstream side of thrust pier footers.

Construct fixed-crest concrete weir across former location of radial gate.

12



Appendix A

Plan and Elevation Views of Lake Jackson
(Existing Dam & Options 3A, 3B, 4A)
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Appendix B

FEMA Effective Flood Insurance Rate
Map (FIRM)
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Profile View of Different Alternatives
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OPTION 2

Elevation (ft)

LakeJacksonPER _final

Plan: EX_Gate_Closed

Lake Jackson Dam.

1/9/2019

S S
190 T ot T
Legend
[ —
Ground
Ineff
[ ]
Bank Sta
L.\
180
\’I}—‘.\-
A /
170 ’J
160
150
140
130
120 y
1000 1100 1200 1300

Station (ft)

1400

1500




OPTION 3A
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OPTION 3B

Elevation (ft)
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OPTION 4A
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Appendix D

Inundation Maps
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