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1 REQUEST OF ASSISTANCE

The Park River Joint Water Resource District (PRJWRD) made application for assistance from the Red
River Retention Authority (RRRA) for Watershed Planning under the Regional Conservation Partnership
Program (RCPP), administered by the Natural Resources Conservation Service (NRCS). The RRRA
authorized the PRJWRD to proceed with a Cooperative Agreement with NRCS to perform Watershed
Planning in the North Branch Park River Watershed. Watershed Planning funded through NRCS RCPP is
required to follow Public Law 83-566 requirements.

2 PURPOSE AND NEED FOR ACTION

Both spring and summer flooding results in many problems within the North Branch watershed. Steep
slopes in the upper portions of the watershed result in runoff accumulating quickly to the lower portions of
the watershed, where slopes moderate. This often results in large areas becoming inundated from
excessive runoff. These high flows impact agricultural production due to inundated crops, field erosion, and
delayed planting. Roads and bridges in the region are also impacted by flooding from the North Branch
Watershed. The community of Crystal, ND is located on the Cart Creek tributary within the North Branch
Watershed, and routinely deals with the threat of flooding. Near Crystal, Simplot has also recently invested
in a large facility. During the 2013 flood event, Simplot dealt with flooding cause by flows along Cart Creek.
Alternatives will be identified to reduce flows within the North Branch Watershed to reduce flood damages
to Crystal, agricultural production, and public and private infrastructure. Previous efforts for by the PRIWRD
included pubic outreach and coordination with stakeholders in the watershed to determine the local purpose
and desired future conditions. This document is included in Appendix A.

3 AGENCY AUTHORITY
RRRA Memorandum of Understanding no. 14-C-ND-669 and Cooperative Agreement 68-663-15-006.
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The North Branch Park River Watershed is located in northeast North Dakota, in portion of Cavalier,
Pembina, and Walsh Counties. The North Branch is a tributary to the Park River (HUC0902310), and is
located within the Red River Basin. Figure 01 provides a map of the North Branch Watershed. Available
Geographic Information Systems data was compiled for resources within the North Branch Watershed and
is summarized as follows.

4.1 TOPOGRAPHY

LiDAR data collected in 2008 and 2009 is available for the North Branch Watershed!'. This information
indicates a maximum elevation of 1,665.2 (NAVD1988) in the western portion of the watershed, and a
minimum elevation of 823.1 (NAVD1988) in the eastern portion of the watershed. LiIDAR data also allows
slopes to be easily analyzed with GIS processing techniques to determine landscape slopes within the
watershed. In general, topography has steeper slopes in the western and central portions of the watershed,
with moderating slopes further east. The steepest slopes within the Watershed are located near the
Pembina County and Cavalier County line, where several coulees rapidly drop runoff from the upper
portions of the Watershed in Cavalier County, to lower portions of the Watershed in Pembina County. LIDAR
topography data, and derived slope information, is presented in Figures 02 and 03, respectively.

4.2 LAND USE

National Land Cover Data (NLCD)®! developed in 2011 was acquired and reviewed to assess land use
within the North Branch Watershed. Land use is primarily agricultural production (73.2% +/-), with lesser
amounts of pasture/hay land (9.6% +/-). Forested areas are present in several flowages west of ND State
Highway 32. NLCD 2011 data is presented in Figure 04.

The 2014 National Agricultural Statistics Service (NASS) Cropland Layer!®! was also reviewed to determine
leading crops within the watershed These crops are Spring Wheat (29% +/-), Soybeans (13% +/-), and
Canola (10% +/-). More information on 2014 land use, as defined by the 2014 NASS Cropland Layer, is
presented in the chart below and in Figure 05. Visual inspection suggests variation between the west and
east regions of the North Branch Watershed. To illustrate these differences, land use information is further
categorized between the areas east and west of ND State Highway 32.
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4.3 EXISTING STATE AND FEDERAL INTEREST LANDS

Various State and Federal Interest Lands are within the North Branch Watershed. Conservation Reserve
Program (CRP) and Wetlands Reserve Program (WRP) coverages were obtained by the PRJWRD in 2013
through a Freedom of Information Act (FOIA) request. The locations and extent of state and federal interest
lands are illustrated in Figure 06.

4.4 USDA SSURGO SOILS DATA

Soils information provided by the USDA through the SSURGO Soils Databasel* was compiled and
reviewed for the North Branch Watershed. The SSURGO Soils Database allows for various characteristics
to be extracted. The following variables were extracted from the database and are presented in Figures 07
-10:

»  Hydrologic Soils Group (Figure 07)
»  Crop Productivity Index (Figure 08)
e Farmland Classification (Figure 09)
e Normal Year Range Production (Figure 10)

Crop Productivity Index (CPI) and Farmland Classification data suggests high agricultural productivity within
the North Branch Watershed. Approximately 50.1% of the Watershed has a CPI value greater than 80,
indicating high production potential. Farmland classification also indicates approximately 60.2% of the
watershed is listed as “All Areas Prime Farmland” or “Farmland of statewide importance.” When the Normal
Year Range Production is overlaid with the “Grass/Pasture” NASS 2014 Land Classification, the average
potential for annual vegetation growth of 3,150 pounds per acre. While this is an index of total plant growth
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regardless of plant species, it still suggests reasonable value for range/pasture lands. This land
classification represents approximately 10,600 acres of the North Branch Watershed (6.5% +/-).

4.5 RUNOFF POTENTIAL

Hydrologic Soils Group (HSG) from the USDA SSURGO Soils Database was also used, in combination
with NLCD data to determine a NRCS Curve Number!® distribution for 24-hour duration rainfall events
across the North Branch Watershed. This curve number grid assumes average Antecedent Moisture
Conditions (AMC Il). The mean Curve Number for the Watershed is 74, suggesting a high portion of rainfall
within the watershed is converted to surface runoff. This curve number distribution is presented in Figure
11.

4.6 WETLANDS

The US Fish and Wildlife Service (USFWS) National Wetlands Inventory (NWI1)6]l data was extracted for the
North Branch Watershed. Approximately 2,140 acres, or 1.3% of the total watershed area, of wetlands are
within the North Branch Watershed. This information is presented in Figure 12. The USFWS NWI data
provides a general index of wetlands within the North Branch Watershed, however more detailed field
review may be needed to assess wetlands during Watershed Planning.

4.7 ENDANGERED SPECIES

Review of the USFWS Endangered Species list from the USFWS Environmental Conservation Online
Systeml’! for Cavalier County, Pembina County, and Walsh County indicate the following species of
concern:

*  Whooping Crane — Endangered
e Sprague’s pipit — Candidate
* Northern Long-Eared Bat — Threatened
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The North Branch Watershed has been reviewed with the PRJWRD to document local resource concerns
and desirable outcomes for the North Branch Watershed. On July 1, 2014, the PRJWRD hosted a public
meeting to solicit comments on flooding concerns in the watershed and identified locally perceived
solutions. Additionally, the PRJWRD has also hosted two meetings with local stakeholders consisting of
concerned citizens, water board members, and other local government representatives to document
concerns in the region.

5.1 IDENTIFIED RESOURCE CONCERNS

The PRJWRD identified several resource concerns for the North Branch Watershed. The concerns
identified are all related, in part, to excessive runoff volume and runoff rate within the Watershed. Local
resource concerns are listed as follows.

» Delayed planting due to inundated unplanted cropland
» Crop damages from inundated planted cropland
e Reduced yields from excessive moisture
» Insufficient channel capacity in Cart Creek causing breakout flows
» Field erosion resulting from breakout flows along Cart Creek
e Frequent public infrastructure damages during high flow events
(FEMA Disaster Declarations in 2004, 2005, 2006, 2009, 2011, and 2013)
*  Flood risk to small communities within the North Branch Watershed
e Flood risk to rural residences from overland flooding
* Flood risk for private infrastructure, including a new Simplot Facility near Crystal, ND

5.2 POTENTIAL ALTERANTIVES

The locally identified resource concerns appear to most directly relate to high runoff volumes in the
Watershed. Alternatives for reducing damages related to flooding are categorized and summarized in the
four general categories. These categories were established and discussed in greater detail in a publication
completed by the Red River Basin Technical and Scientific Advisory Committeel®l.

e Increase Temporary Flood Storage — This method refers to structural measures that add flood
storage at opportune locations within the Watershed. Examples of this include construction of on-
channel and off-channel detention facilities and wetland restorations with the ability to effectively
manage excess volumes.

 Reduce Flood Volume — In order to reduce flood volumes, the landscape must be altered to
reduce the Curve Number, or the ability of the land to produce runoff. Examples of practices that
would reduce flood volume include cropland conversion (CRP, WRP, etc...), tillage methods, and
other Better Management Practices. This method is well suited for smaller watersheds with sail
types that will allow for large variations in Curve Number values with differing land uses.

* Increased Conveyance — Construction of floodway channels that would handle discharges from
the watershed is another option, however this method often results in increased peaks at the outlet
of the constructed floodway. If the channel downstream cannot handle the excess flows, flood risk
may be increased further downstream. Often times this method needs incorporate components that
remove downstream impacts, such as upstream flood storage.
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» Protection/Avoidance — Avoidance activities that are impacted by flooding is another alternative,
however this tends to be more applicable to water courses with a defined and predictable flood
corridor. Avoidance can be difficult in watersheds where flood damages are influenced by breakout
flows that can be more difficult to predict. Protection can be applicable when trying to protect a
defined area, such as a small community or buildings.

Of these four general categories for flood damage reduction strategies, increasing temporary flood storage
appears to be the most applicable method. This will likely lead to analysis of large on-channel and off-
channel impoundments within the watershed. Because of the size of the watershed, it would likely be more
feasible and manageable for the local sponsor to impound runoff within a smaller number of larger storage
sites (est. 2,000 — 7,000 acre feet). While smaller flood storage facilities, such as small dams and wetland
restorations in the headwaters of the watershed, would provide some benefit, it may not be feasible or
manageable for the local sponsor to implement and operate enough individual locations to create a
meaningful benefit of the identified local resources of concern. Previous efforts by the PRIWRD include a
detailed evaluation of strategies within each of these four categories. This strategy evaluation is included
in Appendix B.

5.3 ESTIMATED COSTS

This preliminary investigation does not evaluate costs of alternatives. The Watershed Planning Effort will
evaluate estimated costs of reasonable alternatives, and determine if they are feasible for the North Branch
Watershed. There are several outside funding sources for increasing flood storage, such as the Red River
Joint Water Resource District, the North Dakota State Water Commission, and other potential partners
depending on any compatible uses that can be worked into each alternative.

5.4 POTENTIAL EFFECT

Alternatives in the North Branch Watershed have not been identified and developed to sufficiently determine
specific impacts to various resources. More detailed watershed planning will use an in place group of local
stakeholders and establish an interdisciplinary team consisting of various cooperating agencies. The group
will work to establish a workable solution to the local resources of concern. Depending on the scope of
impacts for identified alternatives, the following potential impacts will be reviewed by the team.

Wetlands
*  Water Quality
*  Air Quality

* Recreation

*  Flood Volume

* Flood Peak Flow

e Agriculture

e Cultural Resources

e Tribal Resources

e Endangered Species

o State Owned Lands and Easements

* Federal Owned Lands and Easements
e Private Owned Lands and Easements

éi NORTH BRANCH PARK RIVER WATERSHED y 6 |



While this list provides a general list of concerns, the stakeholders, general public, and interdisciplinary
team will be engaged initially to determine the scope of the Environmental Assessment. This task will allow
for input from all interested parties within the study area.

5.5 REQUIRED CONSULTATION AND PERMITS

Detailed planning within the North Branch Watershed will include completion of an Environmental
Assessment (EA). This process requires that local, state, and federal agencies be given an opportunity to
participate in planning as a Cooperating Agency, including potential permitting authorities.

5.6 NEPA DOCUMENTATION REQUIRED

It's anticipated that selected alternatives will only require an EA. However, this is dependent on the scope
of impacts for selected alternatives. If the impacts cannot be reasonably overcome, an Environmental
Impact Statement (EIS) may be necessary. This will not be known until impacts are quantified through the
Watershed Planning process.

Watershed Planning in the North Branch Watershed will focus on reducing damages related to high flows
and runoff volumes. The general public, watershed stakeholders, and various agencies with a vested
interest in the watershed will be engaged to initially determine resources of concern within the study area.
Outreach will continue throughout the planning effort to ensure that reasonable alternatives are developed.
The following list of general tasks will be completed through this planning effort:

e Problems and Opportunities

e Scope of Environmental Assessment
* Inventory Resources

»  Forecast Without-Project Conditions
» Develop Alternatives

»  Effects of Alternatives

o Select Preferred Alternative

e Complete Watershed Plan-EA

A copy of the Plan of Work is available in Appendix C. This plan of work provides more details on sub tasks
that will be completed in each of the tasks outlined above.
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7 COOPERATIVE AGENCIES IDENTIFIED

Invitations will be sent to local, state, and federal agencies that have a vested interest in the North Branch
Watershed. These agencies include the following:

¢ US Army Corps of Engineers

e US Fish and Wildlife Service

¢ Natural Resources Conservation Service
¢ North Dakota State Historical Officers

¢ North Dakota Tribal Historical Officers

¢ North Dakota Game and Fish Department
¢ North Dakota Department of Health

¢ North Dakota State Water Commission

¢ County Soil Conservation Districts

If additional interests are identified through Scoping of the EA, those interests will be invited to participate
as a Cooperating Agency. In addition to Cooperating Agencies, local interests will be represented during
the planning effort. This will be accomplished through several public outreach meetings and consultation
with the Watershed Stakeholders Committee previously established by the PRJWRD. This group consists
of landowners residing within the North Branch Watershed.

8 FACILITATING AND OBSTRUCTING FACTORS

Various factors that will affect the outcome of the planning effort will be identified during planning. To date,
these factors are largely unknown because alternatives have not been studied to sufficiently understand
impacts.

9 PLANNING TIMELINE

Development of the Watershed Plan-EA in the North Branch Watershed is anticipated to be completed by
the end of 2017. Appendix D provide an estimated project timeline for the planning effort.

10 PUBLIC PARTICIPATION PLAN

Outreach for the North Branch Watershed Planning effort will include engaging the general public a
minimum of three times. The previously referenced Watershed Stakeholders Committee and Cooperating
Agencies will meet on a regular basis to provide comment and participate in watershed planning. A copy of
the Public Participation Plan is available in Appendix E.
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APPENDIX A
DRAFT Purpose and Project Goals

Developed from previous efforts undertaken by the PRJWRD.



North Branch Park River Watershed
Comprehensive Flood Damage Reduction
Purpose and Project Goals
December 16, 2014 - DRAFT

Prepared by:
Park River Joint Water Resource District
North Branch Park River/Cart Creek Stakeholders Committee

In cooperation with Houston Engineering, Inc.

Watershed Background

The Park River Watershed encompasses approximately 990 square miles of the Red River Basin, and resides
primarily in three North Dakota counties; Cavalier, Pembina, and Walsh. This area in relation to the Red River
Basin is illustrated on Attachment 1. Much of the Park River Watershed is comprised of three branches,
combining near the community of Grafton, ND. The area contributing to the South Branch and Middle Branch
encompasses approximately 403 square miles. A structure was recently completed along the Middle Branch
that detains approximately 3.2 inches of runoff when combined with other existing upstream flood water
impoundments. The South Branch has limited capacity to detain runoff in impoundment structures, and often
contributes to flooding experienced on lower portions of the Park River. The area contributing to the North
Branch encompasses 258 square miles, including the flood prone Cart Creek tributary. Currently, there are no
impoundments in the North Branch Watershed. Substantial flood damages in this region often occur during
both spring runoff and summer rainfall events, as was evident during the spring of 2013. Refer to Attachment
2 for an illustration of the three branches of the Park River Watershed and the locations of existing
impoundment structures.

Public Comment Solicitation

On July 1, 2014, the Park River Joint Water Resource District (PRJWRD) hosted a public comment meeting in
Mountain, ND for residents and landowners in the North Branch Watershed. This meeting focused on
gathering information to better define the existing flood problems and potential solutions. Information was
also gathered with regard to locally perceived causes and solutions to flooding in the region. Approximately 80
people were in attendance at this meeting. Questionnaires were provided at the meeting, as well as direct
mailed to invited landowners. Approximately 35 completed questionnaires have been provided back to the
PRJWRD. This information was used to better define the Problem Statement discussed in Section 3 and
Expected Outcomes discussed in Section 4. These comments are summarized in Attachment 4.
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3. Problem Statement

The North Branch of the Park River and its tributaries has long been recognized as an area of concern for

flooding by the Walsh, Pembina, and Cavalier County Water Resource Districts. Flooding within this region was

especially problematic during the spring and summer of 2013. Above average spring and early summer runoff

was experienced

throughout the watershed. Widespread flooding was experienced by those residing along the

North Branch, Cart Creek, and at points further downstream along the Park River. Flooding impacted rural

residents in the

area as well many of the communities within the region. This area lacks a comprehensive

flood mitigation plan to reduce flood risks for impacted residents.

3.1. Local Scale

Problems — North Branch Park River Watershed

Both spring and summer flooding results in a multitude of problems within the North Branch watershed.

Steep slopes in the upper portions of the watershed result in runoff traveling quickly to the lower

portions of the watershed, where slopes begin to flatten out. This often results in expansive areas

becoming inundated with excessive runoff. High flows also cause substantial damages to the landscape

as a result of erosion. In the last 10-years, FEMA declarations for the townships in question have
occurred in 2004, 2005, 2006, 2009, 2011, and 2013. More specific information on problems within the
North Branch watershed are summarized as follows. Attachment 3 illustrates the FEMA regulatory

floodplain extents as well as the drainage boundary for the North Branch Park River Watershed.

3.1.1. Communities

The community of Crystal, ND is within the North Branch watershed and currently lacks adequate

flood

protection. This increased flood risk results in impacts to residential, industrial, and

infrastructure within Crystal, ND.

3.1.2. Rural

3.1.2.1.

3.1.2.2.

Residences

In addition to the communities previously described, risk for flood damages exist for residents
living within flood prone areas along the North Branch and its tributaries. This flood risk has
potential to result in loss or damage to personal property, and in extreme events, potentially
loss of life.

Infrastructure

Flooding along the North Branch Park River and Cart Creek has resulted in substantial
damages to rural infrastructure, such as existing drainage systems, roadways, and stream
crossings. This was extremely apparent during the spring and summer of 2013, where the
region was impacted by rapid spring snow melt and severe spring rains. Increased flows
resulted in roads overtopping in many location, with several of these locations “washing out”.
The increased flows also resulted in damages to many public and private drainage systems in
the region. These damages are not limited to the spring of 2013 and are experienced
frequently during periods of high flows.
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3.2,

3.3.

3.1.3. Agricultural

Flooding of agricultural lands along the North Branch of the Park River and its tributaries is a
frequent problem. Prolonged inundation of cropland leads to delayed planting dates in the area
resulting in reduced yields for area producers. Additionally, high flows result in large amounts of
erosion occurring on agricultural land within the area.

Regional Scale Problems — Park River Watershed

Flooding within the Park River Watershed, particularly in Walsh and Pembina Counties, has been a
persistent problem for residents in the region. The community of Grafton, ND is located downstream of
the confluences of the three Branches of the Park River watershed. A substantial portion of Grafton is
located in the regulatory 100-year flood plain, and has led to the evaluation of several potential solutions
to alleviate flood risk for the community. While these potential solutions have focused on reducing flood
risk for residents within Grafton, ND, they haven’t evaluated potential comprehensive solutions to
reduce flood risk for area residents living outside of the community of Grafton, ND. Other communities,
such as Crystal, Mountain, and Hoople, also deal with flooding during periods of high runoff. With the
primary industry of the region consisting of agriculture, losses experienced as a result of flooded
agricultural lands are also felt by the area. Attachment 3 illustrates the FEMA regulatory floodplain
extents within the Park River Watershed.

Red River Basin Wide Scale Problems

Runoff produced from the Park River Watershed contributes to the Red River Basin. The Red River Basin
is an international, multi-jurisdictional watershed of approximately 45,000 square miles, with 80% of the
Basin contained within the United States, and the remaining 20% of the Basin located in Canada.
Flooding along the Red River and its tributaries is a prolonged issue for the region. Substantial damages
are often experienced during periods of excessive runoff. Impacts experienced along the Red River
mainstem are a result of combined tributary subwatershed contributions (including the Park River
Watershed).

4. Project Purpose & Expected Outcomes

The North Branch Park River project will focus on primary benefit to local scale problems outlined in Section

3.1

Any benefit provided to the problems outlined in Sections 3.2 and 3.3 will be considered secondary, and

not a primary focus for alternative analysis. Rather, potential alternatives will be recognized if secondary

benefit is given to these problems. Strategies or alternatives that will result in potentially more severe

downstream flooding along the Park River and potential to increase contributions to the Red River will not be

considered.

4.1.

Local Scale Purpose — North Branch Watershed

Project components of the North Branch Park River Flood Damage Reduction project will reduce flood
risk for local communities, rural residences and infrastructure, and the agricultural community within the
project watershed. The provided benefit is directly related to the locally acceptable amount of flood risk.

4.1.1. Expected Outcome No. 1 (Primary) — Reduce Flood Risk for Crystal, ND

e Provide 100-year flood protection.
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4.1.2. Expected Outcome No. 2 (Primary) — Reduce Flood Risk for Rural Residences
. Reduce flows along Cart Creek to minimize breakouts and overland flooding.
4.1.3. Expected Outcome No. 3 (Primary) — Reduce Flood Risk for Rural Infrastructure
e Reduce the frequency of road overtopping and washouts.
4.1.4. Expected Outcome No. 4 (Primary) — Reduce Impacts to Agriculture

e Reduce peak flows and duration of flooding along Cart Creek to reduce flooding and erosion of
land in agricultural production

4.2. Regional Scale Purpose

The North Branch Park River project will provide benefits to the Park River Watershed downstream of
where the three branches of the Park River combine. The project will not incorporate any features that
could increase the rate of runoff from the North Branch Park River, and potentially increase the severity
of downstream flows.

4.2.1. Expected Outcome No. 5 (Secondary) — Regional

The project will reduce the magnitude of flooding from the North Branch Park River to the Park River
mainstem. No alternatives will be considered that will result in increased downstream flows and
potential adverse impacts as a result of the project. This will provide impacted interests along the
Park River mainstem, including the community of Grafton, ND, reduced impacts as a result of
flooding in the North Branch Watershed.

4.3. Red River Basin Wide Scale Purpose

As part of the Red River Basin Commission’s Long Term Flood Solutions for the Red River Basin (RRBC
LTFS), peak flow and runoff volume reduction goals were established to reduce Red River main stem
flooding by approximately twenty percent. To achieve this goal, individual tributary goals were generally
to provide 35%+ peak flow reduction and 15-20%z overall volume reduction.

4.3.1. Expected Outcome No. 6 (Secondary) — Basin-wide

Alternatives considered in the North Branch Park River watershed will attempt to work towards
providing peak flow and volume reductions as specified in the RRBC LTFS. The total peak flow and
volume reductions recommended for the Park River watershed are 35% and 20% reductions,
respectively. Projects will not be considered with this as primary objective, rather will be recognized
if alternatives can assist reducing the Park River’s contribution to downstream flooding.
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APPENDIX B
DRAFT Strategy Evaluation Table

Developed from previous efforts undertaken by the PRJWRD.



North Branch Park River Watershed
Comprehensive Flood Damage Reduction
Strategy Evaluation Worksheet
February 4, 2015 - DRAFT

e ) e
d’Q (9& Q:\'Q Q-é \,00 (2"\ Reasoning and Justification Locally Desirable Determination

Selected as a primary alternative for further analysis based on logistics of consolidating runoff storage into larger impoundments or dry dams. A reasonable

Dams and Impoundments Primary |expectation to implement and manage a smaller number of larger sites as compared to a large number of smaller distributed sites (wetlands).

While this strategy would provide storage for runoff within the watershed, it has been ruled out for future analysis based on practicality. Unreasonable
Secondary |expectation to implement sufficient number of wetland restorations to make a meaningful difference to problem areas. Wetland enhancements that would
provide additional flood storage should be encouraged on a voluntary basis.

Create or Restore Wetlands

This strategy was ruled out based on practicality. Topography west of Highway 32 would likely not allow for sufficient residence time for runoff to infiltrate

Alter ground water through Not
. . g . into subsurface drainage systems before running off.
drainage Applicable
Not Using culvert sizing recommendations has been ruled out due to a Technical Feasibility. Many culverts within the watershed are already under sized, resulting
Culvert sizing to meter runoff Applicable in substantial road overtopping and wash-outs during severe floods. Topography in the upper watershed would not allow for substantial storage before

overtopping.

Increase Temporary Flood Storage

Set-back or overtopping levees could be used to benefit ag lands for smaller rainfall events. However, during severe floods minimizing or reducing overland
Secondary [breakout flows would likely result in substantial adverse impacts for communities and rural residences along water ways. Detaining runoff would likely be
required to mitigate adverse impacts.

Overtopping Levees

This strategy was ruled out due to potential of downstream adverse impacts. While ditching and channelizing would likely reduced the amount of overland

Channelization of existing water Not
€ R flooding, reducing floodplain storage would likely result in higher flows experienced downstream, where flooding issues already exist.
ways and flowages Applicable
Not Ruled out for same issues described in "Channelization of existing water ways and flowages" strategy above.

Drainage .

E Applicable

Selected as primary alternative to carry forward to further technical analysis because this will likely be required to provide Crystal, ND with 100-year flood

Diversions Primary  |protection. Increased conveyance will likely need temporary flood storage to mitigate downstream impacts.

Increase Conveyance Capacity

Set-back or overtopping levees could be used to benefit ag lands for smaller rainfall events. However, during severe floods minimizing or reducing overland
Secondary [breakout flows would likely result in substantial adverse impacts for communities and rural residences along water ways. Detaining runoff would likely be
required to mitigate adverse impacts.

Set-back Levees

This strategy was ruled out due to potential of downstream adverse impacts. While increasing capacity would likely reduced the amount of overland flooding,

Not
allowing flows to move quicker downstream would likely result in higher flows experienced downstream, where flooding issues already exist.

Increasing road crossing capacity Pl

While this strategy would provide storage for runoff within the watershed, it has been ruled out for future analysis based on practicality. Unreasonable
Secondary [expectation to implement sufficient number of wetland restorations to make a meaningful difference to problem areas. Wetland enhancements that would
provide additional flood storage should be encouraged on a voluntary basis.

Create or Restore Wetlands

Cropland BMPs would provide localized benefit to ag land, however implementation of sufficient BMPs to attain Expected Outcomes is considered

Cropland BMPs Secondary |impractical. Therefore, this strategy was eliminated for future consideration but should be encouraged on a voluntary basis.

Reduce Flood Volume

Not Conversion of sufficient cropland to attain the Expected Outcomes was determined to be Not Applicable due to Practicability to implement.

Cropland Conversion Applicable

Another beneficial use that could be explored as a secondary benefit for Increasing Temporary Flood Storage strategies would be irrigation. Potatoes are a

Other Beneficial Uses Secondary |commodity crop extensively grown in the portions of the region, and typically require irrigation.

Urban Levee's have been ruled out due to practicability to implement. Encroachment on the floodplain would likely require floodplain evacuation in order to

Not . - .
provide a sufficient cooridor to construct levees.

Urban Levees Applicable

This alternative was ruled out for further analysis due to inconsistency with the Expected Outcomes. Where applicable, Farmstead Levees should be pursued

Farmstead Levees Secondary |on a case-by-case basis if desired by a landowner.

Set-back or overtopping levees could be used to benefit ag lands for smaller rainfall events. However, during severe floods minimizing or reducing overland
Secondary [breakout flows would likely result in substantial adverse impacts for communities and rural residences along water ways. Detaining runoff would likely be
required to mitigate adverse impacts.

Agricultural Levees

Protection/Avoidance

Not Evacuation of Floodplain was ruled out based on inconsistency with the Expected Outcomes and impracticality to implement. Flooding the watershed is
Evacuation of the floodplain Applicable characterized by breakout flows and overland flooding. Severe flooding is not contained to the river floodplain cooridor.
This alternative was ruled out for further analysis due to inconsistency with the Expected Outcomes. Where applicable, Farmstead Levees should be pursued
Flood proofing Secondary |on a case-by-case basis if desired by a landowner. EE
Not Early warning systems would benefit the watershed, however flooding typically happens very quickly within the North Branch Watershed and advanced Houston
Flood warning system Applicable warning would likely only allow for evacuation of at risk areas. Temporary protection of communities, rural residences, and infrastructure would likely not be | Engineering Inc.
x realistic, therefore this alternative was ruled out based on practicability to implement.




APPENDIX C
Plan of Work



NORTH BRANCH PARK RIVER WATERSHED
Page 10f9 12/23/2015
NRCS SMALL WATERSHED PLAN
PARK RIVER JOINT WATER RESOURCE DISTRICT
PLAN OF WORK
HOUSTON ENGINEERING, INC. GANNETT FLEMING SUBCONSULTANT TBD BRAUN INTERTEC
u = Houston Senior Project . ‘Senlor Twa-person R . . R - . Pre\\mln?ry .
[ ] Engineering Inc. Manager Professional Graduate Environmental crew (plus Administrative Project Project Administrative Preliminary Detailed Geologic Geologic
8 Engineer Engineer Scientist Scientist GIS Technician || CAD Operator | Land Surveyor equipment) Assistant Management Economist Analyst Assistant Cultural Review | Cultural Review Review Exploration
hours hours hours hours hours hours hours hours hours hours hours hours hours hours Lump Sum Lump Sum Lump Sum Per Site
APPROXIMATE APPROXIMATE
PROBLEMS AND OPPORTUNITIES
BEGIN COMPLETION
A.  Publicize Planning The general public within the Watershed Area will be made aware of the Watershed Study consistent with NRCS COMPLETED COMPLETED
requirements defined in Title 400 of the General Manual. Notification to the public will be made through the
invitation to participate in the Initial Public Meeting. The public meeting will also review Scoping materials discussed
in the NWPM 501.24. Contractor will provide assistance to Project Sponsor with project narratives suitable for
publicizing.
B. Identify Need for Proposed Action The project sponsor will assist to identify the Need for the Proposed Action. This will identify the magnitude, COMPLETED COMPLETED
frequency and extent of damages within the problem area.
C.  Gather and Review Existing Data Existing studies will be inventoried and reviewed to determine previous planning completed in the Study Area. COMPLETED COMPLETED
Information will be solicited from the Local Sponsor, NRCS, applicable state agencies, and other parties that may have
completed previous planning. Additional information to be solicited includes recent FEMA damage claims.
D.  Assemble Interdisciplinary Team The interdisciplinary team developed based on requirements in the NWPM Section 501.3/NWPH Section 601.3. The 1/1/2016 2/1/2016 2 2
interdisciplinary team will be made up of Federal, State, and Local agencies that have an expertise or authority over
the proposed action.
E.  Develop Public Participation Plan A pubic participation plan will be developed consistent with NRCS requirements defined in Title 400 of the General COMPLETED COMPLETED
Manual. This includes objectives of public participation, define groups or individuals invited, techniques (meetings,
surveys, etc.), information to be provided and obtained, and an approximate schedule.
F.  Conduct Public Meeting to Obtain Local Input An initial public meeting will be held to inform the public of the study tasks and schedule. The initial Public Meeting 2/1/2016 3/1/2016 6 16
will allow for public input about concerns outlined in the NWPM 501.24. The meeting will engage the public through
a presentation, oral public comments, and provide a form for written public comments.
G. Document Sponsor Objectives After public input has been solicited and inventoried, the information will be reviewed with the Project Sponsor to COMPLETED COMPLETED
further document the Need for the Proposed Action.
H.  Write Purpose and Need Statement Public input, sponsor objectives, and the initially developed Need for Proposed Action will be used to develop a the 3/1/2016 4/1/2016 8 8
Project Purpose and Need Statement. This statement will clearly list problems and desired outcomes that the
Proposed Action should address. This task has largely been completed, however additional time is allotted to
incorporate any revisions to the purpose and need statement based on additional public comment.
I Conduct Interdisciplinary Team Meeting The interdisciplinary team will meet to be updated on work completed to date, the Watershed Planning process, and 2/1/2016 3/1/2016 6 12
review the Purpose and Need Statement that has been previously developed. Information will be provided to the
interdisciplinary team prior to meeting to allow for sufficient review. If possible, this meeting will be held during the
interagency team meeting that is typically held monthly in Bismarck.
1 Write Draft Purpose and Need for Action section The adopted Purpose and Need will be put into the required NRCS format for a Watershed Plan. This format is 3/1/2016 4/1/2016 2 16
(NWPM 501.34/NWPH 601.34) defined in the NWPM 501.34/NWPH 601.34.
K. Summarize and Incorporate into the Reviewable Outcomes from the Problems and Opportunities section will be made available for review in the Reviewable Record. 3/15/2016 4/1/2016 2
Record
Subtotal 14 56 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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APPROXIMATE APPROXIMATE
SCOPE OF ENVIRONMENTAL ASSESSMENT
BEGIN COMPLETION
A.  Conduct Interdisciplinary Team Meeting The interdisciplinary team will convene to review the required concerns for NEPA. These concerns are highlighted in 5/1/2016 6/1/2016 8 4
the NWPM 501.24. Information required to develop information required in NWPH Sections 606.18 and 606.19. This
will be conducted concurrently with the Interdisciplinary Team Field Review.
B.  Conduct Interdisciplinary Team Field Review The Interdisciplinary team will conduct a field review of the watershed to gain a better understanding of the 5/1/2016 6/1/2016 12 12 4
watershed setting. This field review will be conducted over a one day period. Comments will be solicited from the
Interdisciplinary Team to assist in developing scoping materials.
C.  Develop Scoping Materials Consistent with NWPM Based on input from the Interdisciplinary Team Meeting and the initial Public Meeting, the required scoping tables 5/1/2016 6/1/2016 1 4 4
501.24/NWPH 601.24 defined in NWPH 606.18 and 606.19 will be developed.
D.  Write Draft Scope of Environmental Assessment Scoping will be put into the required NRCS format for a Watershed Plan. This format is defined in the NWPM 5/1/2016 6/1/2016 2 8
Section (NWPM 501.35/NWPH 601.35) 501.35/NWPH 601.35.
E.  Solicit comment for the Scope of EA and incorporate  The Draft Scope of Environmental Assessment will be made available to the interdisciplinary team for comments. Any 6/1/2016 7/1/2016 1 4 4
as it relates to the proposed action comments received will be incorporated into the Scope of Environmental Assessment as necessary. Comment will be
solicited after completion of the Field Review with available Interdisciplinary Team members.
F. Summarize and Incorporate into the Reviewable Outcomes from the Scoping of Environmental Assessment section will be made available for review in the Reviewable 6/15/2016 7/1/2016 2
Record Record.
Subtotal 4 38 0 20 0 8 0 0 0 0 0 0 0 0 0 0 0 0
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APPROXIMATE APPROXIMATE
IINVENTORY RESOURCES
BEGIN COMPLETION
A. Compile Inventory Data Available data sources will be reviewed and compiled for pertinent information as it relates to affected environments 3/1/2016 7/1/2016 4 4 8 24
defined from Scoping the EA. This information is comprised of available GIS data. Additional information may be
solicited from interdisciplinary team members with expertise in certain affected environments. Assumed that most
resource data has already been gathered. No acquisition of field data will occur in this phase. Much of this data has
already been developed from previous planning efforts. Additional data will be compiled as needed, based on the
Scope of the Environmental Assessment.
B. Field Review/Reconnaissance of Watershed HEI planning staff will conduct a field review of the watershed to validate any potential high-value resource concerns. 5/1/2016 7/1/2016 12 24
These concerns may be review of unique wetland complexes and other environmentally sensitive areas. If the local
sponsor has a locally preferred Proposed Action, this location will also be reviewed. This review does not include
delineation of environmentally sensitive areas, rather a high level review to gain familiarity with the watershed
setting.
C. Conduct Watershed Transects Watershed transects will be conducted using NRCS procedures. These procedures are to travel a predefined driveable 5/1/2016 6/1/2016 60
course through the watershed, taking notes of crop type, residue, and other conservation measures on the
landscape. This method is traditionally used by NRCS to determine percent treatment within a watershed area. NRCS
staff has indicated that training assistance will likely be available in completing this task.
D.  Hydrology and Hydraulics HEC-HMS models developed for detention plans will be used as the base model. Modifications will be made as 3/1/2016 6/1/2016 8 48 8
necessary to evaluate the proposed action. Previously developed HEC-RAS Unsteady models will be used for known
problem areas. This task includes development of additional recurrence events to provide 2-year through 100-year
events. 10-year through 100-year will be mapped.
E.  Water Quality Innovative GIS applications will be used to assess the existing conditions contaminant loading for water courses 4/1/2016 6/1/2016 8 100
within the project area. These applications predict the sediment mass leaving an agricultural field, route that mass
downstream, and estimate loadings within a water course. These techniques utilize the Revised Universal Soil Loss
Equation, developed by the USDA.
F.  Economic and Social Effects To be completed by subconsultant - will provide background information required to forecast the future without 4/1/2016 6/1/2016 8 120 64 8
project condition and the proposed action(s).
G.  Air Quality Air Quality will be reviewed based on potential impacts caused by the proposed action. It's anticipated that the 5/1/2016 6/1/2016 2
proposed action will result in minimal change.
H.  Recreation Receation will be reviewed based on potential impacts caused by the proposed action. Unless the proposed action 5/1/2016 6/1/2016 2
impacts existing recreational opportunities, or additional recreational opportunties are incorporated into alternatives,
its anticipated that the proposed action will result in minimal change.
. Support Maps Formatted For Suitable Use in Final All geographic data will be mapped in a format suitable for use in the Watershed Plan. 5/1/2016 6/1/2016 2 8
Plan Appendix
A Conduct Interdisciplinary Team Meeting Resource data will be presented to the Interdisciplinary Team. Resource data will be discussed to identify potential 7/1/2016 8/1/2016 8 4
environmentally sensitive areas to aid in alternative development. Resource data will also be reviewed and discussed
to identify resource opportunities to acheive goals in the Purpose and Need Statement. Any additional resource data
requested by the Interdisciplinary Team will be provided after the meeting. This meeting will be held concurrently
with the Forecast Without-Project Conditions and Formulate Alternatives Interdisciplinary Team Meeting.
K. Write Draft applicable portions of Affected The applicable portions of the Affected Environments Section will be put into the required NRCS format for a 7/1/2016 8/1/2016 2 16 16
Environments Section (NWPM 501.36/NWPH Watershed Plan. This format is defined in the NWPM 501.36/NWPH 601.36.
601.36)
L. Summarize and Incorporate into the Reviewable Outcomes from the Inventory Resources section will be made available for review in the Reviewable Record. 7/15/2016 8/1/2016 2
Record
Subtotal 2 60 48 108 8 144 0 0 0 0 8 120 64 8 0 0 0 0
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APPROXIMATE APPROXIMATE
FORECAST WITHOUT-PROJECT CONDITIONS
BEGIN COMPLETION
A.  Project Applicable Inventory Data Where applicable, resource inventory data will be projected into the future when a basis for extrapolating future 6/1/2016 7/1/2016 2 8
conditions is warranted.
B.  Hydrology and Hydraulics For the North Branch Park River Watershed, the future conditions hydrology and hydraulics will be consistent with COMPLETED COMPLETED
the existing conditions hydrology and hydraulics.
C.  Water Quality - Literary Review Available water quality studies will be reviewed to determine trends in contaminent loading. These trends will be 6/1/2016 7/1/2016 2 2
used to provide a general projection into the future for water quality within the study area. Interagency Team
members with an expertise in water quality will be consulted to ensure reasonable projections are made.
D.  Economic and Social Effects To be completed by subconsultant - will project future without project condition damages. This task be focused on 6/1/2016 7/1/2016 124 144
flood damage reduction. Additional damages may be calculated for other resource data. Additional resource data
review is not represented in these costs, and will only be performed on an as needed basis to fully account of
damages to be used in the B/C analysis.
E.  AirQuality Potential future changes that may influence Air Quality will be reviewed. It's anticipated that the future without 6/1/2016 7/1/2016 2
project condition will result in minimal change in most study areas.
F. Recreation Potential future changes that may influence Recreation will be reviewed. It's anticipated that the future without 6/1/2016 7/1/2016 2
project condition will result in minimal change in most study areas.
G.  Conduct Interdisciplinary Team Meeting The future without project condition will be presented to the Interdisciplinary Team. This meeting may run 7/1/2016 8/1/2016 8 8
concurrently with the Interdisciplinary Team Meeting defined in the Inventory Resources & Formulate Alternatives
list of tasks.
H.  Write Draft Future Without Project Section of The Future Without Project Conditions portions of the Alternatives Section will be put into the required NRCS format 7/1/2016 8/1/2016 2 8
Alternatives Section (NWPM 501.37/NWPH 601.37) for a Watershed Plan. This format is defined in the NWPM 501.37/NWPH 601.37.
. Write Draft Future Without Project Section of The Future Without Project Conditions portions of the Environmental Consequences Section will be put into the 7/1/2016 8/1/2016 2 8
Environmental Consequences Section (NWPM required NRCS format for a Watershed Plan. This format is defined in the NWPM 501.38/NWPH 601.38.
501.38/NWPH 601.38)
1. Summarize and Incorporate into the Reviewable Outcomes from the Forecast Without-Project Conditions tasks will be made available for review in the Reviewable 7/15/2016 8/1/2016 2
Record Record.
Subtotal 4 30 0 22 0 0 0 0 0 0 0 124 144 0 0 0 0 0




NORTH BRANCH PARK RIVER WATERSHED

Page 50f 9 12/23/2015
NRCS SMALL WATERSHED PLAN
PARK RIVER JOINT WATER RESOURCE DISTRICT
PLAN OF WORK
HOUSTON ENGINEERING, INC. GANNETT FLEMING SUBCONSULTANT TBD BRAUN INTERTEC
u = Houston Senior Project . ‘Senlor Twa-person R . . R - . Pre\\mln?ry .
[ ] Engineering Inc. M Professional Graduate Environmental crew (plus Administrative Project Project Administrative Preliminary Detailed Geologic Geologic
anager X X I _— . . X . X : : : N
8 Engineer Engineer Scientist Scientist GIS Technician || CAD Operator | Land Surveyor equipment) Assistant Management Economist Analyst Assistant Cultural Review | Cultural Review Review Exploration
hours hours hours hours hours hours hours hours hours hours hours hours hours hours Lump Sum Lump Sum Lump Sum Per Site
APPROXIMATE APPROXIMATE
FORMULATE ALTERNATIVES
BEGIN COMPLETION
A.  Develop Range of Strategies A range of strategies defined in TSAC Paper No. 11 will be evaluated to determine flood damage reduction practices COMPLETED COMPLETED
that are applicable to flood damage reduction within the project area. Strategies will be listed for evaluation. It's
important to note that strategies are not alternatives. The range of strategies determines the type of alternatives that
will be further considered.
B.  Evaluate Strategy Potential The Range of Strategies will be evaluated based on their anticipated ability to meet outcomes from the Purpose and COMPLETED COMPLETED
Need section, a reasonable ability to implement, potential environmental challenges, suitability to the localized study
area, and any other pertinent considerations for the Wateshed area. The preferred strategie(s) will be determined
based on these considerations.
C.  Develop Initially Selected Alternatives from Preferred ~ Once preferred strategies are identified, project alternatives will be initially developed based on technical COMPLETED COMPLETED
Strategies considerations. Alternatives will also be initially selected in an effort to eliminate or minimize disturbance to
environmentally sensitive areas.
D.  Proposed Conditions Hydrology and Hydraulics Proposed alternatives will be preliminary analyzed using hydrology and hydraulic models developed in the Inventory COMPLETED COMPLETED
Resources section to determine potential flow reduction benefit to flooding downstream. This level of analysis will be
preliminary, and will not consider spillway sizing or dam classification. This level of analysis is an initial look at benefit
potential before investing resources in detailed planning.
E. Develop Impacted Lands & Resources Summary Impacted lands information will be developed using the data aquired in the Inventory Resources section. Information COMPLETED COMPLETED
will be compiled in table format to display the anticipated impacts to environmental concerns, ag land, non-ag land,
and any other pertinent information that specific to each alternative.
F. Conduct Interdisciplinary Team Meeting Strategy evaluation and initially selected alternatives will be reviewed with the Interdisciplinary Team. Any comments COMPLETED COMPLETED
from the interdisciplinary team will be noted, and revisions made if necessary.
G.  Preliminary Off-Site Geologic Investigation To be completed by subconsultant - An offsite review of soils will be done based on any available information. The 2/1/2016 4/1/2016 1
goal of this review will be to identify any potential geotechnical issues, and allow avoidance if practical.
H.  Identify Potential Cultural Resources Issues Class | cultural resources review will be completed to determine any potential issues with the initially identified 2/1/2016 4/1/2016 1
alternatives. The goal of this review will be to identify any potential issues, and allow avoidance if practical.
. Public Outreach - Impacted Landowners Meetings Landowners impacted by alternatives will be engaged in small groups to discuss the preliminary alternatives. 2/1/2016 5/1/2016 40 100
Concerns by the impacted landowners will be noted, and revisions that may appease concerns will be discussed.
Revisions will include embankment alignments, frequency of use, and other considerations for the initially selected
alternative. Multiple meetings are anticipated with impacted landowners to address concerns.
1 Revisions to Alternatives Revisions will be made to the geometry of the initially selected alternatives based on impacted landowner input. Will 2/1/2016 5/1/2016 16 80 16
focus primarily on revisions to geometrics (alignments, inundation areas, etc.)
K. Update Proposed Conditions Hydrology and Proposed alternatives revisions will be preliminarily analyzed using hydrology and hydraulic models developed in the 4/15/2016 6/1/2016 4 24 110 20
Hydraulics Inventory Resources section to determine potential flow reduction benefit to flooding downstream. This level of
analysis will be preliminary, and will not consider spillway sizing or dam classification. This level of analysis is an initial
look at benefit potential before investing resources in detailed planning. This task will be updated after impacted
landowner consultation.
L. Preliminary Benefits Analysis Preliminary benefits for the proposed alternative(s) will be computed. This task be focused on flood damage 6/1/2016 7/1/2016 38 6
reduction. Additional damages may be calculated for other resource data. Additional resource data review is not
represented in these costs, and will only be performed on an as needed basis to fully account of damages to be used
in the B/C analysis. This task will be completed as minimally as possible to determine the maximum benefit provided
by preliminary alternatives.
M.  Update Impacted Lands & Resources Summary Impacted lands information will be updated based on coordination with impacted landowners using the data aquired 6/1/2016 7/1/2016 4 8 12
in the Inventory Resources section. Information will be compiled in table format to display the anticipated impacts to
environmental concerns, ag land, non-ag land, and any other pertinent information that specific to each alternative.
N. Conduct Interdisciplinary Team Meeting Revisions to the alternatives based on coordination with impacted landowners will be discussed with the 7/1/2016 8/1/2016 8 12 8
Interdisciplinary Team. The Interdisciplinary Team will review the developed acceptable alternatives and determine
additional considerations. This meeting will be held concurrently with the Forecast Without-Project Conditions and
Inventory Resources Interdisciplinary Team Meeting.
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0.  Determine Acceptable Alternatives for Further Alternatives that have been reviewed by the impacted landowners and interdisciplinary team will be further 7/1/2016 8/1/2016 2 4
Analysis reviewed.
P.  Additional field survey as needed to aid in design Any additional field survey to aid in detailed planning will be acquired. This includes any additional channel survey 8/1/2016 10/1/2016 8 8 200
along outlet routes, embankment profiles, and any other required pertinent field survey data.
Q.  Geologic Investigation A preliminary geologic investigation will be conducted at alternative(s) included in detailed analysis. This analysis will 8/1/2016 10/1/2016 2
include exploratory borings to sufficiently determine costs and construction plans to a 30% level.
R. Cultural Resources Review A more detailed cultural resources will be completed of the alternatives. This will include a field review of each site. 8/1/2016 10/1/2016 1
S. Off-site Environmental Review An off site environmental review will be completed using historic FSA slides. This task will be used to validate NWI 8/1/2016 10/1/2016 4 16 60
wetland data within the pool footprint.
T.  Sedimentation Estimate LiDAR, land-use, and soil-types will be used in a GIS application of the Revised Unit Soil Loss Equation (RUSLE) to 8/1/2016 10/1/2016 4 24
estimate sedimentation into the proposed alternatives.
U.  Hydrologic & Hydraulic Dam Design The alternatives selected for detailed analysis will be hydraulically sized based on requirements in NRCS's TR-60 10/1/2016 12/1/2016 4 60 240 8
documentation to develop outflow rating curves at each alternative. TR-60 considerations include, but not limited to;
dam classification, development of design hydrographs, spillway capacity, earth spillway erosion, and sedimentation
capacity.
V.  Preliminary Structural Spillway Design Preliminary structural review will be undergone to complete construction plans and costs to a 30% level. This task 10/1/2016 12/1/2016 2 40 160
may occur after the geotechnical review, if needed.
W.  Engineering Design & Cost Estimate Recommendations from the geologic investigation will be used for embankment design. Assumptions for land 10/1/2016 12/1/2016 16 124 360 12 12 200
acquisition will be reviewed with the project sponsor, and used to account for impacted lands. Costs developed for
any structural design will be included to determine a total anticipated construction cost for a 30% review level.
Preliminary construction plans will be developed to illustrate cross section information, pool footprints, embankment
alignments, spillway geometry and structural details.
X. Develop List of Further Considerations for Identified Anticipated further considerations will be documented for each alternative. These considerations will include 12/1/2016 1/1/2017 2 2 2
Alternatives additional technical review for further design, environmental considerations, and any other information not
evaluated for the purposes of developing alternatives, but needed for implementation.
Y. Document Rationale for Formulating Alternatives The reasoning for developing each alternative will be documented. This includes strategy screening, initial alternative 12/1/2016 1/1/2017 2 16 8
selection, revisions to alternatives based on impacted landowner comment, and technical design considerations. This
document will be summarized in a technical memo suitable for review by the Interdisciplinary Team. This information
will developed in a manner suitable for the Formulation Process portion of the Alternatives Section of the Watershed
Plan.
Z. Complete Draft Technical Documentation Suitable Techincal reports will be developed to convey data to NRCS staff reviewing technical aspects of each of the 12/1/2016 1/1/2017 4 20 20
for Use as Appendices in the Final Plan alternatives. This information will include; design calculations, geotechnical reports (provided subconsultant), dam
safety classification rationale, design hydrograph, and hydrologic and hydraulic design information.
AA.  Write Draft applicable portions Alternatives Section Applicable portions of the Alternatives Section will be put into the required NRCS format for a Watershed Plan. This 12/1/2016 1/1/2017 2 16
(NWPM 501.37/NWPH 601.37) format is defined in the NWPM 501.37/NWPH 601.37.
BB. Summarize and Incorporate into the Reviewable Outcomes from the Formulate Alternatives tasks will be made available for review in the Reviewable Record. 12/15/2016 1/1/2017 2
Record
Subtotal 86 456 1002 38 0 136 200 8 200 0 0 38 6 0 1 1 1 2
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APPROXIMATE APPROXIMATE
IEVALUATE EFFECTS OF ALTERNATIVES
BEGIN COMPLETION
A. Field Review to Address Further Environmental A field review will be conducted as necessary to evaluate further considerations with regards to environmental 9/1/2016 10/1/2016 2 100
Considerations review. This review will be used to validate wetland impacts quantified in the Formulate Alternatives Section. This
task will include field delineation work, if necessary.
B. Determine Unavoidable Adverse Environmental After completing the environmental field review, the alternatives will be studied to determine unavoidable adverse 11/1/2016 12/1/2016 2 8 8
Impacts impacts such as wetland impacts within the flood pool. Impacts will be quantified, and determined if they can be
mitigated.
C.  Develop Mitigation Strategy for Adverse The quantified environmental impacts will be assessed for an appropriate mitigation strategy. This strategy will likely 11/1/2016 12/1/2016 2 4 8 40 8
Environmental Impacts either by development of mitigation by the project sponsor, purchasing available credits from a 3rd party (depending
on availability), or a combination there-of.
D.  Incorporate Mitigation Strategy into Cost Estimate An associated cost to implement the mitigation strategy for environmental impacts will be developed and 11/1/2016 12/1/2016 2 8 4
incorporated in the overall cost estimate for each alternative.
E. Water Quality Effects If needed, innovated GIS applications will be used as needed to determine benefits to water quality downstream. This 11/1/2016 12/1/2016
will focus on sediment loading reductions within downstream channels. GIS outputs from the Sedimentation Estimate
completed in Formulate Alternatives Section will be utilized in this task.
F.  Water Quantity Effects Update Proposed Conditions Hydrology and Hydraulics with rating curves developed from TR-60 will be input into 11/1/2016 12/1/2016 4 20 92 24
hydrology and hydraulic models developed from the Inventory Resources section to analyze benefits to the problem
areas.
G.  Fisheries Effects Consultation with the appropriate member of the Interdisciplinary Team to determine potential fisheries impacts for 11/1/2016 12/1/2016 2
each alternative.
H.  Wildlife Habitat Effects If applicable to the analyzed alternatives, wildlife habitat impacts will be evaluated using an approved NRCS 11/1/2016 12/1/2016 2 4 16
methodology. This may be a result of impacts or existing habitat, or creation of new habitat as a result of each
alternative.
I. Recreational Effects Potential future changes that may influence Recreation will be reviewed. It's anticipated that the future without 11/1/2016 12/1/2016 2
project condition will result in minimal change in most study areas.
J. Air Quality Effects Potential future changes that may influence Air Quality will be reviewed. It's anticipated that the future without 11/1/2016 12/1/2016 2
project condition will result in minimal change in most study areas.
K. Economic and Social Effects To be completed by subconsultant - Each alternative will be analyzed to determine monetary benefit provided. Costs 12/1/2016 2/1/2017 12 250 58 20
associated with this task are focused on benefits associated with reduced flood damages. Additional monetary
benefit may be calculated for other resource data. Additional resource data review is not represented in these costs,
and will only be performed on an as needed basis to fully account of damages to be used in the B/C analysis. This task
will be completed as minimally as possible to attempt to attain a B/C greater than 1.
L. Conduct Interdisciplinary Team Meeting The Interdisciplinary Team will meet to review each alternative & the NED alternative, adverse impacts, and benefits. 2/1/2017 3/1/2017 8 12 8
Concerns voiced by each team member will documented.
M.  Conduct Public Meeting to Obtain Local Input The NED Alternative will be presented to the general public. This discussion will review work completed since the 2/1/2017 3/1/2017 8 16
initial public meeting, review of each alternative, unavoidable adverse impacts, and benefits provided. The general
public will be engaged to solicit comments and concerns with the proposed alternatives.
N.  Write Draft applicable portions Alternatives Section The Draft Alternatives Section will be completed and put into the required NRCS format for a Watershed Plan. This 2/1/2017 3/1/2017 2 8
(NWPM 501.37/NWPH 601.37) format is defined in the NWPM 501.37/NWPH 601.37.
0.  Write Draft applicable portions Environmental The Draft Environmental Consequences Section will be completed and put into the required NRCS format for a 2/1/2017 3/1/2017 2 16
Consequences Section (NWPM 501.38/NWPH Watershed Plan. This format is defined in the NWPM 501.38/NWPH 601.38.
601.38)
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P. Summarize and Incorporate into the Reviewable Outcomes from the Evaluate Effects of Alternatives tasks will be made available for review in the Reviewable Record. 2/15/2017 3/1/2017 2

Record

Subtotal 28 92 100 130 56 40 0 0 0 0 12 250 58 20 0 0 0 0
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anage Engineer Engineer Scientist Scientist GIS Technician || CAD Operator | Land Surveyor equipment) Assistant Management Economist Analyst Assistant Cultural Review | Cultural Review Review Exploration
hours hours hours hours hours hours hours hours hours hours hours hours hours hours Lump Sum Lump Sum Lump Sum Per Site
APPROXIMATE APPROXIMATE
DETERMINE PREFERRED ALTERNATIVE
BEGIN COMPLETION
A.  Conduct Interdisciplinary Team Meeting Review of the public engagement meeting and comments received will be presented and by the interdisciplinary 3/1/2017 4/1/2017 8 12
team. Note - meeting may not be needed, unless locally preferred alternative is different than the NED Alternative.
B.  Meeting with Project Sponsors The NED Alternative and other feasible alternatives will be discussed with the Project Sponsor to determine the 3/1/2017 4/1/2017 4 4
locally preferred alternative.
C.  Identify the Preferred Alternative The Preferred Alternative will be identified by the Project Sponsor after evaluating the NED Alternative and other 3/1/2017 4/1/2017
alternatives that provide economic benefit. Will be accomplished in the Project Sponsor and Interdisciplinary Team
Meetings
D. Document Rational of Selecting Preferred Alternative  Rational for selecting the preferred alternative will be documented based on the NWPH 601.40A. If the preferred 3/1/2017 4/1/2017 2 12
alternative differs from the NED alternative, documentation for the added increment is necessary.
E. Determine Level of NEPA Documentation Required Review of Environmental Impacts to determine if mitigation can fully replace impacts. This Plan of Work assumes the 3/1/2017 4/1/2017 4
(Assumed EA Plan) preferred alternative will result in an Environmental Assessment. If an Environmental Impact Statement is necessary,
additional costs will be required.
F.  Write Draft applicable portions The Preferred The Draft The Preferred Alternative Section will be completed and put into the required NRCS format for a Watershed 3/1/2017 4/1/2017 2 24
Alternative Section (NWPM 501.40/NWPH 601.40) Plan. This format is defined in the NWPM 501.38/NWPH 601.38.
G.  Summarize and Incorporate into the Reviewable Outcomes from the Determine Preferred Alternative tasks will be made available for review in the Reviewable 3/1/2017 4/1/2017 2
Record Record.
Subtotal 16 54 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0
APPROXIMATE APPROXIMATE
PREPARE WATERSHED PLAN - EA BEGIN COMPLETION
A.  Prepare Draft Plan for Review The Draft Watershed Plan-EA will be prepared using the sections previously developed in other Phases. Additional 4/1/2017 6/1/2017 4 40 4 16 4 4 4 16 4
sections will be drafted to complete requirements contained in the NWPM. The Draft Watershed Plan-EA will be
provided to the Interdisciplinary Team for comment.
B.  Conduct Interdisciplinary Team Meeting The Draft Watershed Plan-EA will be discussed with the Interdisciplinary Team. Comments on the Plan will be 6/1/2017 7/1/2017 8 12
documented.
C.  Address Interdisciplinary Team Comments Comments received by members from the Interdisciplinary Team will be reviewed and addressed as necessary. 6/1/2017 7/1/2017 2 8 8
D.  Solicit and Address Agency Comments After Watershed Plan-EA comments are address, the Draft Plan will be made available for review by impacted 7/1/2017 9/1/2017 2 8 8
Agencies and Local Governing Bodies. Any comments received will be documented and addressed, if necessary.
E. Finalize Watershed Plan - EA The Watershed Plan-EA will be finalized after all comments have been received and addressed as necessary. Plan will 9/1/2017 10/1/2017 2 16 8
need to be approved and adopted by the Project Sponsor. Comments received will be included as an Appendix in the
Final Plan
Subtotal 18 84 4 32 0 4 0 0 0 12 4 16 0 4 0 0 0 0
Total 172 870 1154 364 64 332 200 8 200 12 24 548 272 32 1 1 1 2




APPENDIX D
Schedule of Work



North Branch Park River NRCS Watershed Plan -/;i Houston
"

SChedU/e Of Work Engineering Inc.

Q2 - 2016 Q3 - 2016 Q4 - 2016 Ql,; 2bOl7 Q2 - 2017 Q3 -2017 Q4 - 2017
a el

Q3-2015 Q4 - 2015
Nov May Jun Jul Aug Sep Oct Nov Dec Jan Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Q1-2016
Jul Aug Sep Oct Dec Jan Feb Mar Apr

PROBLEMS AND OPPORTUNITIES
Publicize Planning

dentify Need for Proposed Action |

Gather and Review Existing Data
Assemble Interdisciplinary Team I

Develop Public Participation Plan

Conduct Public Meeting to Obtain Local Input [

Document Sponsor Objectives

Write Purpose and Need Statement

Conduct Interdisciplinary Team Meeting

Write Draft Purpose and Need for Action section (NWPM 501.34/NWPH 601.34)

Summarize and Incorporate into the Reviewable Record

SCOPE OF ENVIRONMENTAL ASSESSMENT

Conduct Interdisciplinary Team Meeting

Conduct Interdisciplinary Teajn Field Review I

develop Scoping Materials Consistent with NWPM 501.24/NWPH 601.24 |

e NWPH 601.35]

Write Draft Scol

pe of Environmental Assessment Section (NWPM 501.35,

Solicit commen

Summarize and Incorporate into the Revi

for the Scope of EA and incorporate as it relates to the p
lewable Record

INVENTORY/RESOURCES

Compile Inventory Data

Field Review/Reconnaissance of Watershed

Conduct Watershed Transects

Hydrology and Hydraulics

Water Quality

Economic and Social Effects

Air Quality

Recreation

n (NWPM 501.36/NWPH 601.36)

Summarize and Incorgorate into the Reviewable Record

jon (NWPM 501.37/NWPH

Write

n (NWPM 501.38/NWPH 601.38

Write Draft Future With)

orate into the Reviewable Record

Summarize and Incor

FORMULATE ALTERNATIVES
Develop Rarge of Strategies

Conduct Interdisciplinar}

Preliminary Off-Site Geologi

Identify Potential Cultural

Public Qutreach - Impacted Lando

Revision

Update Proposed Conditions Hydrology and Hydraulics ]

Preliminary Benefits Analysis

Develop List of Further Considerations for Identified Alternatives

Document Rationale for Formulating Alternatives

Complete Draft Technical Documentation Suitable for Use as Appendices n the Final Plan

Write Draft applicable portions Alternatives Section (NWPM 501.37/NWPH 601.37)

Summarize and Incorporate into the Reliewable Record

EVALUATE EFFECTS OF ALTERNATIVES

Field Review to Address Further Environmental Considerations

Determine Unavoidable Adverse Environmental Impacts

Develop Mitigation Strategy for Adverse Environmental Impacts

Incorporate Mifigation Strategy into Cost Estimate

Water Quality Effects

Water Quantity Effects
Fisheries Effects

Wildlife Habitat Effects

Recreational Effects

Air Quality Effects
Economic and Social Effects

M\muw |||

Condlict Interdisciplinary Team Meeting

Conduct Public Meeting to Obtain Local Input
Write Draft applicable portions Alternatives Seclton (NWPM 501.37/NWPH 601.37)

Write Draft applicable portions Environmental Consequences Section (N\WPM 501.38/NWPH 601.38)
Summarize and Incorporate into the Reviewable Record

DETERMINE PREFERRED ALTERNATIVE

Condut Interdisciplinary Team Meeting

Meeting with Project Sponsors

dentify the Preferred Alternative

Document Rational pf Selecting Preferred Alternative

Determine Level of NEPA Documentation Required (Assumed EA Plan

Write Draft applicable portions The Preferred Alternative Sectign (NWPM 501.40/NWPH 601.40)

Summarize and Incorpprate into the Reviewable Record

PREPARE WATERSHED PLAN -EA [

Prepare Draft Plan for Review

Conduct InterdisciplinaryTeam Meeting [T

Address Interdisciplinary Team Comments

Solicit and Address Agency Comments

Finalize Watershed Plan - EA |




APPENDIX E

Public Participation Plan
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