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1.0 EXECUTIVE SUMMARY

EA Engineering, Science, and Technology, Inc. (EA) has been retained by UniStar Nuclear

Energy (UniStar) to develop the Phase II Final Mitigation Plan for wetland and stream impacts

associated with the construction of a new nuclear power plant (Unit 3) at the project site known

as the Calvert Cliffs Nuclear Power Plant (CCNPP). EA has prepared this Conceptual Phase II

Mitigation Plan to present the conceptual design for the stream and wetland mitigation sites for

review and comment. This Phase II Mitigation Plan has been developed from the Phase I

Mitigation Plan (MACTEC, 2009) which was approved by the United States Army Corps of

Engineers (USACE) on July 30, 2009 and the Maryland Department of the Environment (MDE)

on March 30, 2009. Future submittals will incorporate comments from the agencies and will

include more design detail. The final design will include sufficient detail to obtain construction

bids and construct the project.

The Conceptual Phase II Mitigation Plan documents the existing baseline conditions, the

anticipated impacts, the proposed mitigation treatments, and the primary maintenance,

monitoring, and management plans associated with the mitigation areas and has been prepared in

accordance with the Final Compensatory Mitigation Rule issued by the USACE and the

Environmental Protection Agency (EPA), published April 10, 2008. Federal and state

regulations require that the losses be compensated through mitigation for activities that cause

unavoidable losses of wetlands and streams. Wetland and stream mitigation is defined as the

creation, restoration, enhancement, or preservation of wetlands or streams, to compensate for the

wetlands and streams that will be lost. This document provides supporting details for the

wetland and stream mitigation plan proposed for the Unit 3 project at CCNPP.

The limit of disturbance for the construction of the CCNPP Unit 3 facility has been designed to

avoid and minimize impacts to natural resources to the greatest extent practical while still

meeting the project needs. However, the construction of the project would not be possible

without permanently impacting Waters of the United States, including federally regulated

wetlands and streams.

To determine the required compensatory mitigation for wetland impacts, USACE-Baltimore

District was consulted to determine the appropriate mitigation strategies for the project. The

mitigation strategy chosen for the CCNPP Unit 3 project is onsite, in-kind mitigation. During

the development of the Phase II Mitigation Plan it was determined that the potential exists to

obtain more mitigation credits on-site then is required for the proposed impacts. The impacts for

the development of CCNPP require the mitigation of 11.72 acres of wetlands and 8,350 linear
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feet of stream channels. However, the conceptual Phase II Mitigation Plan anticipates 14.32

acres of wetland credits and 12,226 linear feet of stream credits, creating a surplus of 2.60 acres

of wetland credits and 3,876 linear feet of stream credits. UniStar Nuclear Energy has elected to

include the additional mitigation areas into this Phase II Mitigation Plan in an effort to create a

reserve of mitigation credits for potential future use for impacts that may arise for future projects

on-site.

The overall goal of the Phase II Mitigation Plan is to replace functions and values lost due to

proposed development. It is proposed that 1.6 acres of emergent and 12.37 acres of forested

nontidal wetlands will be created, as well as 19.59 acres of forested wetland enhancement in

order to obtain 14.32 acres of wetland credit. The creation and enhancement of nontidal

wetlands are being proposed to enhance water quality and habitat, as well as provide functional
replacement for impacted wetlands. Stream mitigation credits will be achieved through

restoration, enhancement, and preservation techniques with the goal of protecting and improving

aquatic resource functions and returning natural/historic functions to a former or degraded

aquatic resources. The Phase II Mitigation Plan includes 9,688 linear feet of stream restoration

and 2,538 linear feet of stream preservation in order to obtain the required stream mitigation

credits. Furthermore, the Phase II Mitigation plan is also designed to reduce secondary impacts
from the proposed development and reduce impacts to the American eel populations on-site.

The proposed wetland creation and enhancement areas will be planted with native hydrophytic

vegetation after excavation and the establishment of bottom elevations. The plant material will

predominantly be representative of the species composition of the wetlands within the CCNPP

property and native to the region. In addition, the plant material will include species that have

been identified as suitable for installation on wetland mitigation projects by the Chesapeake Bay

Critical Area Commission.

Dense stands of phragmites have been observed in the sediment basins of the Lake Davies

Disposal Area, Johns Creek, and other forested wetland areas on the CCNPP Unit 3 site. The

control of phragmites through herbicide application, mowing practices, and flooding of the

sediment basins is proposed under the compensatory mitigation plan for the wetland creation and

enhancement areas presently containing the invasive species. Reducing phragmites populations

will replace the existing sterile environment with a more diverse community through the planting

of more desirable plant species.

Stream mitigation work is designed to meet the goals and objectives of this Phase II Final

Mitigation Plan in accordance with the guidance of regulating entities. In-channel work will be
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performed in intermittent channels during periods of little or no base flow, and work will be

performed in accordance with an approved Erosion and Sediment Control Plan. The Phase II

Mitigation Plan proposes to utilize restoration and preservation techniques to meet the mitigation

objectives and goals. Restoration practices throughout the project include Priority 1 restoration

by introducing flow into abandoned floodplain channels, planting of riparian wetland species

throughout the stream reaches, and the placement of log and root structures in an effort to raise

groundwater elevations in some reaches. A similar technique to Regenerative Stormwater

Conveyance (RSC) will be utilized in some stream restoration reaches. RSC is an infiltration

practice that uses a series of open channel, sand seepage step pools and riffle weirs, through

which stormwater flows are conveyed. The purpose of these systems is to reduce the commonly

seen erosion in ordinary stormwater conveyances and convert stormwater to groundwater,

mitigating nutrient pollution and thermal impacts to the receiving waters. This approach is

similar to a Priority 1 stream restoration, which replaces an incised channel with a re-

dimensioned channel at a higher elevation. Priority 1 restoration techniques are employed in this

restoration plan, usually in re-establishing flow in an abandoned floodplain channel which meets

the pattern and dimension criteria appropriate for the reach.

The Phase II Mitigation Plan includes the creation and enhancement of nontidal wetlands, as

well as the restoration, enhancement, and preservation of nontidal stream channels. The

compensatory mitigation is proposed to be onsite and shall be protected in perpetuity through the

use of a Conservation Easement or a Declaration of Restrictions.

After the onsite wetland creation and enhancement activities are complete, a 5-year annual

monitoring program will be implemented in accordance with the Maryland Compensatory

Mitigation Guidance (IMTF, 1994), and the guidance provided in RGL No. 08-03 (USACE,

October 2008). Performance standards for the wetland mitigation monitoring program will be

conducted in accordance with the MDE guidelines and with consideration of other permitting

agencies as mandated by the State of Maryland.

Monitoring of the stream channels proposed within the mitigation plan will be performed in an

effort to compare post-construction conditions and pre-construction baseline data, for the

purpose of assessing the success of the mitigation in relation to the mitigation goals, and

determine the degree of success the mitigation project has achieved in meeting the objectives of

providing proper channel function and increased habitat quality. Success criteria will be

gathered annually to document the success of the proposed mitigation. At present, a monitoring

period of 5 years is expected. Monitoring reports will be submitted in accordance with the

wetland mitigation monitoring requirements.
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2.0 INTRODUCTION

UniStar Nuclear Energy (UniStar) is considering construction of a new nuclear power plant (Unit

3) at the project site known as the Calvert Cliffs Nuclear Power Plant (CCNPP), located in the

Lusby area of Calvert County, Maryland, along the shoreline of the Chesapeake Bay, about 45

miles southeast of Washington D.C (Figure 1). CCNPP is being proposed for expansion to

provide additional energy service to meet the growing regional demand. A joint permit

application and proposal for onsite mitigation of wetlands and streams has previously been

submitted. EA Engineering, Science, and Technology, Inc. (EA) has been retained to develop

the Phase II Final Mitigation Plan in accordance with the Final Compensatory Mitigation Rule

issued by the U.S. Army Corps of Engineers (USACE) and the Environmental Protection

Agency (EPA), published April 10, 2008.

Federal and state regulations require that the losses be compensated through mitigation for

activities that cause unavoidable losses of wetlands and streams. Wetland and stream mitigation

is defined as the creation, restoration, enhancement, or preservation of wetlands or streams, to

compensate for the wetlands and streams that will be lost. This document provides supporting

details for the wetland and stream mitigation plan proposed for the Unit 3 project at CCNPP.
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EA has prepared this Conceptual Phase II Mitigation Plan to present the conceptual design for

the stream and wetland mitigation sites for review and comment. This Phase II Mitigation Plan

has been developed from the Phase I Mitigation Plan (MACTEC, 2009), which was approved by

the USACE on July 30, 2009 and the Maryland Department of the Environment (MDE) on

March 30, 2009. Future submittals will incorporate comments from the agencies and will

include more design detail. The final design will include sufficient detail to obtain construction

bids and construct the project.

The Conceptual Phase II Mitigation Plan documents the existing baseline conditions, the

anticipated impacts, the proposed mitigation treatments, and the primary maintenance,

monitoring, and management plans associated with the mitigation areas. The Final Phase II

Mitigation Plan will be prepared in accordance with the Maryland Compensatory Mitigation

Guidance (Interagency Mitigation Task Force [IMTF], 1994) and the USACE Regulatory

Guidance Letter (RGL) No. 08-03, dated October 10, 2008.

3.0 BASELINE INFORMATION FOR DEVELOPMENT AREA/IMPACTS

Jurisdictional wetlands and streams will be permanently impacted as a result of constructing the

proposed Unit 3 project. The limit of disturbance for the construction of the CCNPP Unit 3

facility has been designed to avoid and minimize impacts to natural resources to the greatest

extent practical while still meeting the project needs. However, the construction of the project

would not be possible without permanently impacting Waters of the United States, including

federally regulated wetlands. The previously submitted permit application for the project

proposes 8,350 linear feet of stream impacts and impacts to 11.72 acres ofjurisdictional wetlands

and open water ponds. A comprehensive description of the impact sites has been provided in the

previously submitted wetland delineation report dated May 2007 and the Joint Permit

Application (JPA) submitted on May 16, 2008.

3.1 Nontidal Wetlands Proposed for Impact

The wetland areas to be impacted by the construction of Unit 3 include forested and emergent

nontidal wetlands as well as open water ponds and are detailed in Table 1 below.
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Table 1
Nontidal Wetland Im acts

Wetland e Area of Impact Impact Type

Forested Wetland 7.88 acres Permanent Grading/Fill

Emergent Wetland 1.21 acres Permanent Grading/Fill

Open Water 2.63 acres Permanent Grading/Fill

Total Area of Permanent Impacts = 11.72 acres

Common functions of the impacted wetlands were previously determined to be groundwater

recharge, groundwater discharge, flood flow alteration, sediment/shoreline stabilization,

sediment/toxicant retention, nutrient removal/transformation, production export, aquatic

diversity/abundance, and wildlife habitat diversity/abundance. Common values were also

determined to be recreation, uniqueness/heritage, education/scientific value, and visual

quality/aesthetics. The Ohio Rapid Assessment Method (ORAM), as outlined in the Ohio Rapid

Assessment Method for Wetlands (Mack, 2001) was used to quantify the functions and values of

wetland communities on the CCNPP Unit 3 project site to determine the appropriate level of

mitigation. The areas assessed not only consisted of the wetlands that would be impacted by the

proposed development but included the wetlands not being impacted, in order to determine the

viability of mitigation sites. A majority of the wetland systems proposed for impacts appear to

be degraded and exhibited moderate functions and values. The detailed results of the wetland

evaluation have been included in Section 5.0 of the Supplemental Environmental Resource

Report, which was previously submitted with the joint permit application.

3.2 Stream Channels Proposed for Impact

Approximately 8,350 linear feet of jurisdictional (perennial and intermittent) stream channels

were identified within the proposed limit of disturbance on the CCNPP Unit 3 project site which

will be impacted as described in Table 2 below. The stream identification numbers listed in

Table 2 correspond to the USACE identification system used during the Jurisdictional

Determination site inspection and documented in the Phase I Mitigation Plan (MACTEC, 2009).
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Table 2
Stream Impact Summary

Stream Reach Identification Impact Lenfgth (iinesr feet)

RA-I-A 729
RA-IVC-A 1,595
RA-IVN-A 102
RA-IVN-B 2,943
RA-IVN-C 555
RA-IVN-D 1,342
RA-VIIN-A 521
RA-VIIS-A 563

Total Impact Length = 8,350 linear feet

An onsite evaluation of the stream channels using the Rapid Bioassessment Protocols (U.S. EPA,

1999) was conducted as well as a benthic macro-invertebrate assessment using the Maryland

Biological Stream Survey (MBSS) guidelines (Kazyak, 2001). Most of the stream reaches

proposed for impact received scores of suboptimal, as based on the Rapid Bioassessment

Protocols (RBP). Detailed results from these stream assessments were provided in Section 6.0 of

the Supplemental Environmental Resource Report, which was included in the previously

submitted joint permit application.

As part of the Phase II Mitigation Plan, EA has calculated the anticipated temporary impacts to

wetlands and stream channels that will be impacted during the mitigation construction activities.

In addition to the permanent impacts to 11.72 acres of wetlands and 8,350 linear feet of stream

channels, the mitigation activities are anticipated to temporarily impact no more than 1.75 acres

of wetlands and 590 linear feet of stream channels. These impacts associated with the mitigation

activity are temporary and will be removed upon completion of the mitigation construction. The

anticipated temporary impacts are proposed for construction access, temporary crossings, and

other activities associated with ongoing construction activities. Fill material placed within the

streams and wetlands will be removed and restored to original grade upon completion of the

mitigation activities and re-planted with appropriate hardwood vegetation. Mitigation

construction laydown areas are proposed be placed outside of the wetland and stream limits. A

detailed set of plans, including the proposed limit of disturbance (LOD) will be included in the

Sediment and Erosion Control Plans, to be submitted with the Final Phase II Mitigation Plan.
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4.0 MITIGATION CREDIT ACCOUNTING

The limit of disturbance for the construction of the CCNPP Unit 3 facility has been designed to

avoid and minimize impacts to natural resources to the greatest extent practical while still

meeting the project needs. However, the construction of the project would not be possible

without permanently impacting Waters of the United States, including federally regulated

wetlands and streams.

To determine the required compensatory mitigation for wetland impacts, USACE-Baltimore

District was consulted to determine the appropriate mitigation strategies for the project. The

mitigation strategy chosen for the CCNPP Unit 3 project is onsite, in-kind mitigation. Therefore,

no purchasing of mitigation bank credits is proposed to satisfy compensatory mitigation

requirements. The Phase I Mitigation Plan (MACTEC, 2009) was underway prior to issuance of

the Final Compensatory Mitigation Rule issued by USACE and EPA and it was determined that

there were no approved, State of Maryland, wetland/stream mitigation banks within the service

area.

4.1 Nontidal Wetland Mitigation

To meet a "no net loss" goal of nontidal wetland mitigation, the 11.72 acres of nontidal wetland

impacts caused by the construction of the proposed project must be mitigated by creating,
restoring, or enhancing an equal area of nontidal wetlands. The Phase II Mitigation Plan for the

Calvert Cliffs Unit 3 project includes the creation of new wetland areas onsite as well as

enhancing existing wetlands. The wetland creation areas will include creation of both forested

and emergent wetlands. A portion of open water creation is also proposed in order to replace

functions and values lost from the impacted areas, as well as create a wetland mosaic within the

mitigation area. The Phase I Mitigation Plan for the project had been approved by USACE and

the Maryland Department of the Environment (MDE) prior to design of the Phase II Mitigation

Plan. The following wetland mitigation ratios have been approved within the Phase I Mitigation

Plan:

" Forested Wetland Creation = 2:1 ratio

* Wetland Enhancement = 3:1 ratio

* Emergent Wetland Creation = 1:1 ratio

Wetland enhancement will consist of the removal and control of common reed (Phragmites

australis, commonly referred to as phragmites), along with planting of native bottomland
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hardwood species within existing wetlands. It has been determined through the Phase I

Mitigation Plan approval that this technique will yield mitigation credits at a 3:1 ratio. A

summary of wetland mitigation credits is described below in Table 3.

Table 3
Wetland Mitigation Credit Summary

MitigationTypeI Mitigation,, Mitigation Mitigation Credit
Amount (acres).', Ratio (acres)

Forested Creation 12.37 2:1 6.19

Emergent Creation 1.61 1:1 1.61

Forested Enhancement 19.59 3:1 6.53

Total Credit Amount = 14.33 acres

4.2 Stream Mitigation

As previously stated, the construction of the project would not be possible without permanently

impacting 8,350 linear feet ofjurisdictional stream. As stated in the approved Phase I Mitigation

Plan, the amount of stream mitigation proposed is based on a mitigation ratio of 1:1 for linear

feet of stream impacts. Therefore, the Phase II Mitigation Plan includes greater than the required

8,350 linear feet of stream mitigation credits through restoration and preservation techniques as

described in Table 4 below.

Table 4

Stream Mitigation Credit Summary
Mitigation Type Mitigation Amount Mitigation Mitigation Credit

.(linear feet) "Ratio (linear feet)-,

Stream Restoration 9,141 1:1 9,688

Stream Preservation 2,885 1:1 2,538

Total Credit Amount = 12,226 linear feet

Restoration

The mitigation proposed for the project consists of restoration of aquatic resources through the

manipulation of the physical, chemical, or biological characteristics of resources with the goal of

returning natural/historic functions to a former or degraded aquatic resource. For the purpose of

tracking net gains in aquatic resource area, restoration is divided into two categories: re-

establishment and rehabilitation. Re-establishment results in rebuilding a former aquatic
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resource and results in a gain in aquatic resource area and functions. Rehabilitation has the goal

of repairing natural/historic functions to a degraded aquatic resource. Rehabilitation results in a

gain in aquatic resource function, but does not result in a gain in aquatic resource area.

Preservation

Preservation will minimize the threat to, or prevent the decline of, aquatic resources by future

actions. This includes the protection and maintenance of aquatic resources through the
implementation of appropriate legal and physical mechanisms. Several preservation strategies

will be employed in the mitigation design. Upland practices will be implemented to minimize

changes to the stormwater runoff hydrograph due to impervious area in the watershed.

Impervious area can cause excessive runoff, limit infiltration, and can cause erosive flow at

greater frequency and magnitude, thus destabilizing existing stream channels. Deed restrictions

may also be utilized as protection mechanisms for preservation of the aquatic resources.

Enhancement

Stream Enhancement is defined by manipulating the physical, chemical, or biological

characteristics of the aquatic resources to heighten, intensify, or improve a specific aquatic

resource function(s). Enhancement strategies proposed in the Phase II Mitigation Plan were

coupled with restoration practices onsite and therefore, were not counted as a standalone

practice. Enhancement practices include the addition of vegetation to floodplain and riparian

areas, as well as invasive species removal and other management practices.

The Final Mitigation Rule that has been adopted by USACE states that enhancement differs from

restoration, rehabilitation, and re-establishment because the objective of enhancement is usually

to improve one or two functions, which may result in a decrease in the performance of other

functions. Increasing those particular functions does not change the amount of area occupied by

the aquatic resource. In contrast, re-establishment and rehabilitation (which are forms of

restoration) are intended to return most, if not all, natural and/or historic functions to a former or

degraded aquatic resource. If a compensatory mitigation activity results in an increase in aquatic

resource area, in addition to increases in one or more aquatic resource functions, then it is

appropriately classified as restoration.

4.3 Additional Mitigation Credit Reserve

During the development of the Phase II Mitigation Plan it was determined that the potential

exists to obtain more mitigation credits on-site then is required for the proposed impacts. The

impacts for the development of CCNPP require the mitigation of 11.72 acres of wetlands and
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8,350 linear feet of stream channels. However, the conceptual Phase II Mitigation Plan

anticipates 14.32 acres of wetland credits and 12,226 linear feet of stream credits, creating a

surplus of 2.60 acres of wetland credits and 3,876 linear feet of stream credits.

UniStar Nuclear Energy has elected to include the additional mitigation areas into this Phase II

Mitigation Plan in an effort to create a reserve of mitigation credits for potential future use for

impacts that may arise for future projects on-site. The reserve of mitigation credits would not be
sold or transferred to any project located off-site. The purpose of this proposed reserve is to

provide compensatory mitigation for future unavoidable impacts to Waters of the United States,

including nontidal wetlands that result from activities authorized under Section 404 of the Clean

Water Act and the Maryland Nontidal Wetlands Protection Act, provided such use has met all

applicable requirements and is authorized by the appropriate authority(s). The credit reserve
would be used to comply with the special condition mitigation requirements of permitted

projects by providing in-kind compensation for authorized wetlands losses and may only be used

for future projects after all appropriate and practical steps to avoid and minimize adverse impacts

to aquatic resources, including nontidal wetlands and streams have been taken.

The mitigation credit reserve does not provide ultimate Federal and/or State authorization for

specific future projects impacting Waters of the United States, exclude such future projects from

any applicable statutory or regulatory requirements, or preauthorize the use of credits from the

reserve for any particular project.

5.0 MITIGATION GOALS AND OBJECTIVES

As part of the planning process for proposed Unit 3 and associated facilities, steps were taken to

ensure avoidance and minimization of impacts to Wetland and Stream resources to the maximum
extent practicable. A detailed description of the Avoidance and Minimization procedure has

been included in the JPA (Section 4-F) as well as within Section 6.0 of the previously submitted

Supplemental Environmental Resource Report. However, due to numerous safety, operational,

and engineering requirements and restraints, the anticipated development would result in

unavoidable permanent impacts to wetlands and stream resources.

5.1 Aquatic Resource Functions

The overall goal of the Phase II Mitigation Plan is to replace functions and values lost due to

proposed development. The wetland and stream impacts on the CCNPP Unit 3 site occur within

the same hydrologic units as the proposed wetland enhancement and creation areas and the
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stream enhancement and restoration areas; i.e., the Patuxent River Lower and West Chesapeake

Bay hydrologic units. The geographic ;relationship between the areas of nontidal wetland and

stream losses and the proposed mitigation sites provide an opportunity to mitigate impacts at an

upper watershed level. The watershed approach used in the design of the compensatory

mitigation plan for CCNPP Unit 3 is consistent with the ongoing natural resource management

activities that have been conducted at CCNPP over the years. The mitigation activities are also

compatible with comprehensive watershed management plans for CCNPP.

Based on the above mitigation credit summaries, 11.72 acre-credits would be required to

compensate for the unavoidable nontidal wetland impacts and 8,350 linear feet of stream

mitigation credits for impacts associated with the proposed project. It is proposed that 1.6 acres

of emergent and 12.37 acres of forested nontidal wetlands will be created, as well as 19.59 acres

of forested wetland enhancement in order to obtain 14.32 credits for the required wetland

mitigation. The creation and enhancement of nontidal wetlands are being proposed to enhance

water quality and habitat, as well as provide functional replacement for impacted wetlands.

The 8,350 linear feet of stream mitigation credits will be achieved through restoration,

enhancement, and preservation techniques with the goal of protecting and improving aquatic
resource functions and returning natural/historic functions to a former or degraded aquatic

resources. Similarly, through the establishment of headwater wetland and infiltration practices

in head-cut and upland situations, restoration of historical channel functions, historical

groundwater elevations, and increases in base flow will be achieved. The Phase II Mitigation

Plan includes 9,688 linear feet of stream restoration and 2,538 linear feet of stream preservation

in order to obtain the required stream mitigation credits.

5.2 Prevention of Secondary Impacts

The proposed Phase II Mitigation Plan has been designed to account for proposed development

and stormwater discharges in order to minimize their potential impacts on the existing aquatic

resources. This is accomplished through the utilization of energy dissipation structures, re-

connection of the channel with the existing floodplain, and appropriate channel sizing. The

addition of infiltration practices and planting of riparian trees and shrubs is intended to increase

base flow propagation in the watershed as well as reduce the potential for thermal impacts from

stormwater discharges.

The mitigation design has been created to utilize construction techniques with minimal impact to

existing water resources as well as existing vegetation. The design is intended to work with
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existing trees and shrubs to minimize canopy disturbance, and to utilize tree materials created

through the clearing and grubbing phase of the construction of Unit 3.

Furthermore, the creation of headwater wetlands and infiltration practices are proposed to

promote base flow, attenuate spikes in the hydrograph which may be erosive to stream channels,

and compensate for existing and proposed impervious areas. These practices are proposed in

order to have a successful mitigation outcome utilizing watershed approaches.

5.3 Reduce Impacts to the American Eel

The American eel has suffered extreme decline since colonization of America. The American eel
is a catadromous species that begins its life by hatching from eggs in the Sargasso Sea, an area of
the Atlantic Ocean north of the Bahamas. The eels then migrate to estuaries of the Atlantic
Coast where they spend most of their lives before returning to the Sargasso Sea to spawn (Murdy
et al. 1997). Historically, American eels were found throughout the East Coast streams,
comprising more than 25 percent of the total fish biomass (ASFMC 2000). As development of
the rivers began and eel harvesting increased, the American eel populations began to decline
throughout its range. During the upstream migration from the Sargasso Sea to the tributaries and
estuaries of the Atlantic Ocean, American eels are forced to go through many obstacles in order
to successfully reach their nursery grounds. Therefore, eels are susceptible to a variety of
habitat, overfishing, and parasitic pressures. Changes in water quality and obstacles to fish
passage present the two largest obstacles to their -success in eastern freshwater streams. Eels
mature in these freshwater streams for between 10 and 40 years. Since they live in a limited
home range, the habitat must not be ephemeral (Ford, 1986).

American eel habitat enhancement and preservation has been identified as a priority for this

project. This habitat includes undercut banks, crevices, hollow and overhanging logs, and

sheltered areas. These areas coincide with roots, leaf mat, and partially and fully submerged

woody debris in the channel.

The Phase II Mitigation Plan includes preservation of stream reaches identified as having known

eel populations or potential habitat, and enhancements in other reaches to create suitable eel

habitat. Enhancement of stream reaches to provide potential habitat for the American eel include

placement of woody debris in the channel, log overhead cover structures, and work to raise the

groundwater elevation to enhance base flow in the channels. At present, many channels exhibit

excellent woody debris and cover elements; however, they lack base flow. Through enhancing

base flow, additional habitat can be created for American eel. In addition, many reaches have

head-cuts with large drops that may present migration barriers for American eel during their

Calvert Cliffs Nuclear Power Plant, Unit 3 December 2009
Conceptual Phase II Nontidal Wetland and Stream Mitigation Plan

13



inland migration. These head cuts would be eliminated through creation of steps, or through

other uplift techniques.

6.0 EXISTING CONDITIONS / BASELINE DATA

The subject property consists of approximately 2,070 acres located in the Lusby area of Calvert

County, Maryland, along the shoreline of the Chesapeake Bay, about 45 miles southeast of

Washington, D.C. The site is bound to the north and south by wooded land, to the east by the

Chesapeake Bay, and to the west by Maryland State Highway 2/4. The proposed Unit 3

development is primarily sited on the southern portion of the subject property.

The current site conditions consist primarily of forested areas along the northern and southern

portion of the site around the existing development. The topography of the site consists of gently

rolling slopes within the center of the site and stream valleys with narrow floodplains, adjoined

by steep side slopes located within the forested undeveloped portions of the site. The streams

and wetlands on the site were identified as nontidal, as the steep shoreline cliffs prevent tidal

influence from extending beyond the sandy beaches.

After reviewing the Phase I Mitigation Plan, EA conducted multiple site visits of the project site
in order to verify the Phase I findings and collect additional data to support the Phase II design.

EA conducted field reviews from August through October in order to; 1) complete the

delineation of remaining streams and wetlands within the project area, 2) perform a detailed

Fluvial Geomorphology Investigation of the proposed stream mitigation sites, 3) perform an

assessment of the proposed wetland mitigation areas, and 4) conduct a Baseline Conditions

Assessment of the existing streams.

6.1 Nontidal Wetland Mitigation Areas

Locations for potential wetland enhancement and wetland creation areas were identified within

the approved Phase I Mitigation Plan (MACTEC, 2009). These areas were determined after field

reviews conducted in 2007 and 2008, ini which specific locations were identified as having

ecological lift potential for wetland enhancement or as being suitable for the creation of wetland

communities from upland landscape. The Phase I concept included the creation and

enhancement within the Lake Davies Disposal Area sediment basins (WC-2 and WE-I), the

portion of Johns Creek to the south of the sediment basins (WE-2), as well as an upland grassed

field at the Camp Conoy area (WC-1). Refer to the attached drawings for detailed locations of

each mitigation area.
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However, after review of existing data and field reconnaissance conducted by EA, some

revisions to the locations for wetland creation have been proposed. The following is a list of the

proposed wetland creation and wetland enhancement areas proposed to meet the mitigation

requirements.

* WC-1 - Creation of forested head water wetland system at the head of Woodland Branch,

near the open field north of the old visitor center.

* WC-2 - The creation of a forested/emergent wetland system with open water habitat,

within the middle manmade sediment basin of the Lake Davies Disposal Area.

" WE-i - The enhancement of an existing wetland located within a smaller manmade,

abandoned, sediment basin within the Lake Davies Disposal Area.

* WC-3 - The creation of two small forested wetland areas adjacent to WE-1.

" WE-2 - The enhancement of a portion of Johns Creek and a linear drainageway extension

occurring to the south of the Lake Davies Disposal Area.

* WE-3 and WC-4 - The creation and enhancement of forested wetlands in the location of

the old open water ponds located below Camp Conoy Pond.

* WE-4, WC-5, and WC-6 - The creation and enhancement of forested wetlands along

Johns Creek, in the area of two proposed stormwater management (SWM) outfalls.

The Phase I Mitigation Plan (MACTEC, 2009) included a forested wetland creation area within

an upland grassed field adjacent to the existing pond at Camp Conoy (previously WC-1). After

review of the site conditions, and development layout, EA determined that this area may not be

suitable for the previously proposed forested wetland. The area formerly proposed for WC-1

will be proposed for upland reforestation in order to close the canopy within the Critical Area

and increase FIDS habitat.

Wetland Creation Area #1 (WC-1), Drawing S-4

Mitigation Site WC-1 is located at the head of Woodland Branch, near the open field north of the

old visitor center. The majority of the proposed mitigation site exists within the forested area

along Woodland Branch with a small portion extending into the existing open grass field. The

uppermost portion of Woodland Branch is highly incised and degraded, with a large head-cut

located at the origin of the stream. The current development onsite directs stomwater runoff

from the adjacent impervious surface towards the stream channel and has contributed to the
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identified degradation. The existing vegetation and the soil profile within the WC-1 site were
examined during field reconnaissance. The forested portion of this mitigation site consists

predominantly of red maple (Acer rubrum), tulip poplar (Liriodendron tulipifera), white oak

(Quercus alba), American beech (Fagus grandifolia), and American holly (Ilex opaca).

Meanwhile the nearby open grass field appears to be a warm seasonal grass meadow area that is

maintained on a low level. The topography in this area drains down to Woodland Branch and

receives runoff from the existing development.

Wetland Creation Area #2 (WC-2), Drawing W-1

Mitigation Site WC-2 is located within the middle sediment basin of the Lake Davies Disposal

Area, which was created during the construction of the existing development. The basin is

surrounded by earthen berms on all sides, with an outlet on the western side that drains to

Goldstein Branch. During the site evaluation, EA observed a dense stand of common reed

(Phragmites australis) which dominates the entire sediment basin. Native vegetation was

observed around the outer perimeter of the basin and consisted of red maple, tulip poplar, and

black willow (Salix nigra). The underlying soils were observed during the site evaluation to

identify the presence of hydric soils. The upper layer of the underlying soils appears to consist

of material and sediment from the dredge spoils which have formed a dense clay layer containing

an abundance of phragmites rhizomes. Below the dense clay layer, EA identified hydric soils

with the presence of saturation, oxidized root channels and extensive mottling.

Wetland Enhancement Area #1 (WE-1), Drawing W-I
Mitigation Site WE-i is located within the lower basin of the Lake Davies Disposal Area, which

is also surrounded by large earthen berms on all sides. This lower basin contains two drains

located on the southern end, which appear to drain the basin and convey flow to the lower

drainageway located to the south (WE-2). Similar to WC-2, this basin is dominated by

phragmites with native vegetation along the perimeter. A small pocket of native vegetation was

also observed within the center of the basin. Dominant native vegetation within this mitigation

area consists of red maple, black willow, tulip poplar, and small spike false nettle (Boehmeria

cylindrica). The underlying soils were observed during the site evaluation to identify the

presence of hydric soils. The soils within this basin were similar to the soils observed at WC-2,

in which the upper layer contained a dense clay layer containing an abundance of phragmites

rhizomes. Below the dense clay layer, EA identified hydric soils with the presence of saturation,

oxidized root channels and extensive mottling.
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Wetland Creation Area #3 (WC-3), Drawing W-1

Mitigation Site WC-3 consists of two small topographic low areas adjacent to the lower basin of

the Lake Davies Disposal Area (WE-i). These two areas are currently not identified as existing

wetlands as they lack the presence of wetland hydrology. Dominant native vegetation within

these creation areas consist of red maple, sweetgum (Liquidambar styraciflua), and tulip poplar,

with some phragmites extending into these areas. The soils within the two creation areas were

similar to the soils observed at WE-1. However, the dense clay observed in the adjacent

sediment basin was only a few inches deep in these areas, and contained a more natural

underlying soil matrix. Wetland hydrology was not observed in these areas.

Wetland Enhancement Area #2 (WE-2), Drawing W-2, W-3, and W4

Mitigation Site WE-2 includes the existing linear drainageway that conveys flow from the

aforementioned lower basin of the Lake Davies Disposal Area (WE-i), down to Johns Creek and

the lower portion of the stream valley along Johns Creek. The enhancement area along Johns

Creek includes approximately 3,000 linear feet of stream valley dominated by phragmites. The

portions of the Johns Creek reach that are not infested with phragmites consist of a bottomland

hardwood forest community dominated by red maple, sweetgum, and black gum (Nyssa

sylvatica) with New York fern (Thelypteris noveboracensis), sensitive fern (Onoclea sensibilis),

soft rush (Juncus effusus), and lizard tail (Saururus cernuus) dominating the understory. The

linear drainageway extending down from WE-i is dominated by phragmites. Wetland hydrology

and hydric soils were identified throughout the area of WE-2.

Wetland Enhancement Area #3 and Creation Area #4 (WE-3 and WC-4), Drawing S-5

Mitigation Sites WC-4 and WE-3 are located along the stream channel downstream of the

existing Camp Conoy Pond. The proposed mitigation area is within a forested area between the

developed camp area and the Chesapeake Bay and consists of a series of open water ponds

located in-line to the existing stream channel proposed for restoration. A large head cut is

located at the downstream portion of the stream channel. During the site investigation, it

appeared that the water elevation in Camp Conoy Pond had been lowered and the hydrology

within the wetlands downstream has been affected. The existing vegetation and the soil profile

within this area were examined during field reconnaissance. The forested portion of this

mitigation site consists predominantly of red maple, sweetgum, tulip poplar, white oak,

American beech, and American holly. Meanwhile the open water ponds predominately contain

false nettle along the edges. The topography in this area drains down to the Chesapeake Bay and

receives runoff from the existing camp area. This area is proposed to receive increased

discharges from the proposed SWM plan for Unit 3.
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Wetland Enhancement Area #4 and Creation Areas #5 and #6, (WE-4, WC-5, and WC-6),

Drawing S-6

Mitigation Sites WC-5, WC-6, and WE-4 are located along Johns Creek, in the area of two

proposed SWM outfalls. The proposed mitigation areas are within two topographic swales that

drain down to Johns Creek. WC-5 consists of a forested slope dominated by upland shrubs and

contains upland soils. WC-6 and WE-4 comprise the remaining downstream portion of wetlands

that are within the Unit 3 disturbance. The existing wetland area of these mitigation sites consists

predominantly of red maple, sweetgum, black gum, New York Fern, and sensitive fern.

Meanwhile the open water ponds predominately contain false nettle along the edges. The

topography in this area drains down to Johns Creek. These areas are proposed to receive

increased discharges from the proposed SWM plan.

6.2 Stream Mitigation Areas

Locations for potential stream restoration and enhancement areas were previously identified

within the approved Phase I Mitigation Plan (MACTEC, 2009) and are described in Table 5.

These lengths have been revised during the development of the Phase II Mitigation Plan.

Table 5
Phase I Stream Mitigation Areas

MitLocation~ t-"........ .... ocatin MitigationType' 'Lenigth'(line a'fe )

SR-i Lower Woodland Branch Restoration 2,114

SR-2 Upper Woodland Branch Restoration 1,534

SR-3 Chesapeake Bay Tributary I Restoration 1,237

SR-4 Johns Creek Restoration 951

SR-5 UT Johns Creek Restoration 447

SE-i UT Lower Woodland Branch Enhancement 1,160

SE-2 Woodland Branch Enhancement 655

SE-3 UT Upper Woodland Branch Enhancement 507

SE-4 Chesapeake Bay Tributary 2 Enhancement 920

SE-5 UT Johns Creek Enhancement 904

Calvert Cliffs Nuclear Power Plant, Unit 3
Conceptual Phase II Nontidal Wetland and Stream Mitigation Plan

18

December 2009



6.2.1 Fluvial Geomorphology Investigation

The stream mitigation areas identified for potential stream restoration in the Phase I concept

were utilized by EA to conduct a more detailed stream evaluation to formulate a successful

mitigation plan. EA performed a detailed Fluvial Geomorphology Investigation during

September and October 2009, in which approximately 2,900 linear feet of representative channel

were surveyed to determine channel measurements and longitudinal profile in the formulation of

the mitigation design. In addition, pebble counts, bar samples, cross sections, and protrusion

measurements, were utilized to quantify the key fluvial geomorphic (FGM) data to derive

conclusions about the long-term stability of the reach. Total station survey along with some field

measurement was utilized to measure channel form factors such as radius of curvature, belt

width, etc.

A longitudinal profile survey was conducted at locations that depicted the departure of the reach

from stable to unstable conditions, showing reference conditions in relation to upstream or

downstream entrenchment conditions. Cross sections were shot for the channel depicting

departure as well as reference conditions. Survey locations were limited to the approximate

limits of those reaches identified as part of the Phase I Mitigation Plan.

In reference reaches, cross sections of riffle, run, pool, and glide representative facets were

surveyed. In degraded reaches, only cross sections of riffles and pools were. surveyed. These are

the most easily identified features in these degraded reaches. Many reaches were shot "in the

dry"; however, some reaches did have base flow at the time of field survey. Where base flow

was available, water surface elevations were recorded in the longitudinal profile. Bar, berm, and

other in-channel features were identified in longitudinal profiles, along with abandoned

floodplain channels, channel sinuosity, valley cross sections, and other contextual features.

Reference reaches are identified on the attached drawings and are typically proposed for

preservation.

Particular attention was given to log features in the channel. As many of these reaches are

dominated by logs and woody or root matter in the channels providing grade control, survey of

how these log features influence channel profile was seen as essential to provide a template of

acceptable slopes, inverts, and methodologies to construct similar features in restoration reaches.

Many of these log features were accompanied by the deepest and best habitat pools observed

onsite; these data were used in the mitigation design.
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6.2.2 Fluvial Geomorphology Findings

An assessment of the FGM data is currently being conducted and will be included in the

Intermediate Design level of the Phase II Mitigation Plan. After a preliminary evaluation of the

FGM data, it has been determined that stable, unconfined stream forms onsite are low bankfull

width, low bankfull depth, high width/depth ratio, low gradient (channel bankfull slope is

approximately 1 percent), sand-silt bed streams with relatively low sinuosity between 1.2 and

1.5. Channels are well connected to floodplains, with floodplain elevation being approximately

equal to the bankfull indicator elevation. The valley bottom serves as the belt width and flood-

prone width in most cases. Reaches are characterized by logs and roots providing grade control

and forming steep facet features, resulting in scour pools immediately downstream. Without

logs or root features, pools are relatively shallow or found in backwater areas. Leaf matter is

abundant in the channel bed in many locations. Streams classify as C5 type, with potential to

evolve increased sinuosity E5 stream types over a prolonged time period through natural, stable

states of erosion, accretion, and vegetation maturation.

Stream channels in the stable state are well connected to their floodplain. Numerous abandoned

or dry channels exist, as well as wetland matrix throughout the entire valley bottom. Abandoned

terraces are rare; generally the valley bottoms are flat and transition within only a few feet to

upland conditions. In this way, floodplains are sinks for sediments with sources generally

coming from upland areas.

The majority of reaches requiring restoration classify as B5c channels with a low width depth

ratio (out of range of the typical B channels). This indicates that the streams are in a state of

flux, incising toward F and G channel types, depending on their sinuosity. Channels mimic the

sinuosity of stable stream types in most cases; however, head cuts, block bank failures, disturbed

vegetation, and silt veneer over sandy, beds dominate. Entrenchment ratios approach a value of

1. Meanwhile, preservation reaches, such as SR-3 and portions of SR-2/SE-3 (as identified in

the Phase I Mitigation Plan), appear to have down-cut in the past and have reformed bankfull

benches and overhead cover habitat, establishing a small but defined floodplain. Channel upper

and lower banks have well defined vegetation, including upland vegetation which provides bank

cover and channel roughness.

Over all, the majority of channels are dominated by sandy bed materials and silt/clay banks.
Impaired reaches often displayed a veneer of silt over a bed material of fine to medium sand:)

A

This is indicative of stream bank erosion in these reaches. Only one reach had a defined

impermeable layer. This reach was SR-3 (Drawing S-5), with a consolidated clay confining

Calvert Cliffs Nuclear Power Plant, Unit 3 December 2009
Conceptual Phase II Nontidal Wetland and Stream Mitigation Plan

20



layer, as well as gravel bed in the lower portions of the reach where the confining layer was not

present at the bed surface.

Stream Mitigation Area: SE-1, Drawing S-2

SE-i as defined in the Phase 1 Mitigation Plan has been assessed in three separate reaches which

include the upstream and downstream portions of the stream that are incised and degraded with a

reference reach separating the two reaches.

The upper reach of SE-i begins at a 24-inch concrete pipe culvert under an existing logging

road. The culvert causes destabilization of the channel, due to excess downstream velocity and

maintenance activities for approximately 110 feet downstream of the culvert. The channel has

exposed silt banks and evidence of erosion throughout, indicating the beginning stages of

channel incision.

SE-1 Reference is characterized by small, connected floodplain channels., This reach is the basis

for restoration design used on SE-1. This reach requires no enhancement or restoration work,

aside from possible transitions to impaired reach work areas as required at its upstream and

downstream limits.

The entrenched lower portion of this headwater tributary to Woodland Branch alternates between

moderate to severe entrenchment with the occurrence of root wads and logs in the channel. The

base flow of the channel becomes subsurface in several portions of the reach.

Stream Mitigation Area: SR-i, Drawing S-i

SR-i is the main stem of Woodland Branch. Assessment of SR-i included two separate reaches.

Each reach was characterized by entrenchment throughout. The upper-most assessment reach of

SR-i begins below an 18-inch corrugated steel pipe culvert, and as seen on SE-1, this culvert has

caused instability downstream. The upper portions are moderately entrenched, and poorly

connected to the adjacent floodplain. The floodplain is dominated by upland species, indicating

the incision and resulting lowered water table have been present for an extended period of time.

The floodplain has several abandoned channels that have similar dimension to the suitable

reference reaches onsite. This channel has a gravel content that appears to be limestone from

road maintenance activities. Although this stone is seen in bar features, it is not considered the

bedload of the reach, as riffles are populated with fine to medium sands, with a veneer of silt

over top. Channel banks are silt sand materials, further supporting this assumption. Banks are

vertical and erosive over much of the reach with little overhead cover, and poor root mass. At

the time of survey, there was no base flow in the upper assessment reach of SR-i.
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The lower assessment reach of SR-i is more incised than the upper assessment reach. Tree roots

are contained on only the upper-most foot of the banks, leaving vertical, erosive silt banks

exposed. This reach, when surveyed, was also without base flow. Channel substrate is sand with

silt, similar to upper reaches.

Stream Mitigation Area: SE-2. Drawing S-3

The lower portion of the SE-2 reach on Woodland Branch was observed with minimal base flow.

This portion of the reach is wide with a high width/depth ratio, and has channels predominantly

of clean, fine to medium sand. Numerous additional floodplain channels can be observed which

are either abandoned or utilized only in high flow situations. The reach has little evidence of

significant erosion, block failures, or excessive shear stress. Roots, logs, and leaf matter are

present in the channel. The reach at its lower extent is controlled by an 18-inch metal pipe and

stone crossing which serves as grade control. At the lower extent of the reach there is evidence

of connected wetlands and fresh sand on the floodplain, suggesting an aggredation situation;

however, channel and wetland stability appears to be strong. Vegetation is dense, contributing to

floodplain and channel stability.

The upper half of SE-2 is characterized by a relatively stable sand channel, with high width /

depth ratio, which emerges from an incised state at the top, and becomes slightly incised through

the bottom portion before becoming a preservation reach. Much of this reach is incised and

lacks habitat. There is less woody debris in the channel than is seen on other reaches; however,

the channel did contain base flow at the time of assessment. The floodplain is largely

unconnected to the channel, although abandoned channels in the floodplain are present and may

be active at higher stages. The floodplain exhibits mature upland species primarily with small

pockets of adjacent wetlands.

Stream Mitigation Area: SR-2. Drawings S-2 and S-4

This reach has experienced incision and re-creation of a floodplain within the channel. The

channel is not well connected to the floodplain; however, the banks exhibit dense vegetation

growth, overhead cover, and root mass directly in the channel. Although some evidence exists

for minor erosion, the channel is mostly stable. It is anticipated that even if minor work were to

be completed on this channel, construction disturbance may cause widespread destabilization of

the reach.
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Stream Mitigation Area: SE-3, Drawing S-4

SE-3 begins as a wetland complex and degrades into an incised channel, with low width depth

ratio and an entrenchment ratio approaching a value of 1. Major uplift is required to enhance

floodplain wetlands and mitigate erosion throughout the reach.

Stream Mitigation Area: SR-3, Drawing S-5
SR-3 was identified as having an abundance of American eels, which are targeted for

preservation onsite. SR-3 is unique in that the majority of the entire reach is a hard-bottomed

channel with imbricated fossilized Chesapecten nefrens scallops, now extinct, dating this

geologic feature to approximately 12-15 millions years old. This consolidated clay layer serves

as grade control of the reach, rendering it stable. Additionally, a gray consolidated clay layer is

located above this layer, which is very stable and fairly resistant to erosion.

The upper portions of the reach are severely incised, with banks in excess of 10 vertical feet.

The lower portions of the reach are less incised, with stable bench features and no visible grade

control other than logs and root wads. Gravel beds are observed in the lower portions of the

reach. The entire reach has large amounts of submerged and overhanging woody debris,

undercut banks, and submerged roots. It appears that American eel utilize these features for

habitat.

Stream Mitigation Area: SE4, Drawing S-5

SE4 reach is located in the Camp Canoy area of the site and drains directly to the Chesapeake

Bay. The reach is influenced by three impoundments. The watershed contains the present Camp

Canoy Pond, and the reach begins as the outfall from a pond with another pond located

immediately before a steep drop to the Chesapeake Bay. There is evidence in the reach that an

additional pond once existed there but was breached. The channel is fairly steep and moderately

incised, with silt-sand bed and silt banks. There is little riparian vegetation but a fairly

developed upland canopy over the site. At the time of survey, the only water observed was in the

ponds, and a small groundwater base flow in the portion of the reach which directly connects to

the Chesapeake Bay. The floodplain does not contain significant abandoned floodplain channels

and it is unlikely that the floodplain is accessed by the ordinary flow events occurring onsite.

Stream Mitigation Area: SR-4, Drawing S-6

SR4 is the main stem of Johns Creek. Prior to this restoration reach, the stream is considered to

be a reference and becomes a highly connected wetland channel system with sparse trees and

thick sedge floodplain and banks. The reach reference portion of the reach is extremely flat with

little discernable movement of the water. Within the more channelized portion of the reference,
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slopes are approximately 1.1 percent with a sinuosity of approximately 1.5-the highest

observed in the assessment of the site. Immediately downstream of the reference, the reach

becomes deeply incised within approximately 50 channel feet, until uplifted through beaver

activity backwatering in lower reaches. Evidence of abandoned floodplain channels is strong

within SR-4 floodplain areas, with pattern and dimension of these abandoned channels matching

closely with those of reference reaches.

Stream Mitigation Area: SR-5 and SE-5, Drawing S-7

SE-5 and SR-5 reaches are a connected first order headwater tributary to Johns Creek. The
reaches culminate in the Johns Creek Valley wetland complex with poorly defined channels.

The reaches alternate between moderate and severe entrenchment, with many fluctuations

between these states throughout. These reaches are incised with grade control provided by

occasional logs or root sills. The reach at the time of assessment contained base flow

throughout. The majority of the reach is low sinuosity, low slope, with the greatest amounts of

slope occurring at log and root grade controls. Channel beds are fine to medium sand with silt

components, most likely sourced from overland flow and stream bank erosion. The floodplain is

moderately drained with upland and wetland species present.

6.2.3 Possible Factors Influencing Channel Departure

There are several main features which are seen as causing channel departure on the site. Breaks

in the riparian canopy and lack of woody debris introduction into the channel appear to be
significant factors in channel departure. As the fine silt/sand soils and bed material of the

reaches is highly erosive, in situations where the channel is not situated on a hard compacted

clay footing, logs and woody debris provide the grade control that prevents channel incision.

Similarly observed, after channel incision has occurred, channel recovery or partial recovery is

initiated through logs, leaf matter, and roots creating partial blockages and channel roughness.

Through natural occurrence or beaver activity, the continual introduction of woody debris into

the channel is seen as essential for preserving stability. Similarly, a vigorous riparian buffer is

seen as essential to channel restoration. In some reaches, deer that are present in large numbers

may be removing riparian vegetation and causing instability.

Previous agricultural disturbance and logging activity may also contribute to the channel

degradation onsite. Although many portions of the site have been untouched since the 1960s

when the facility was first developed; the effects of agricultural and logging activity can still be

observed onsite, including erosion in many old logging roads and general floodplain disturbance

including mounds, pot holes, and other excavation activity. These influences may explain
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channel incision and disturbance at some portions of the site. Trenching, straightening, and other

factors may have also contributed to channel destabilization.

Changes in the watershed following the 1960s facility development are believed to account for

changes in the hydrograph and groundwater recharge which have directly affected reaches

onsite. The most prominent example is the headwater reaches of SR-2 on Woodland Branch,

which drain the watershed that includes the Visitor Center, associated parking lot, and a large

cleared field that has been planted in a warm-season grass mix. Due to flow concentration and

runoff from impervious surfaces, this reach quickly degrades into a 10- to 15-foot-deep head cut.

This reach also lacks a strong base flow, which may be caused by excessive runoff and lack of

infiltration due to the watershed land use. Other similar headwater areas onsite do not exhibit

these traits, leading to the conclusion that impervious area and lack of forest cover result in

stream channel destabilization. It is likely that without this disturbance, the headwater areas of

SR-2 would not exhibit channel traits at all; rather, they would appear to be more of a forested

wetland type of system.

7.0 WORK PLAN

The proposed Conceptual Phase II Mitigation Plan accounts for proposed development and

stormwater discharges in order to minimize their potential impacts on the existing aquatic

resources. This is accomplished through the utilization of energy dissipation structures, re-

connection of the channel with the existing floodplain, and appropriate channel sizing. The

addition of infiltration practices and planting of riparian trees and shrubs is intended to increase

base flow propagation in the watershed as well as reduce thermal impacts from stormwater

discharges. EA has worked closely with the Unit 3 SWM design team in order to effectively

design the Phase II Mitigation Plan to account for the changes in discharge locations and flows.

The Final SWM Plans have not been approved at the time of the development of the Conceptual

Phase II Mitigation Plan; any revisions to the SWM Plans will be incorporated into the

Intermediate Design. The proposed wetland and stream mitigation concepts described below are

proposed in accordance with our Goals and Objectives, as stated in Section 5.0.

7.1 Nontidal Wetland Mitigation

Onsite compensatory mitigation for unavoidable impacts to approximately 11.72 acres of

jurisdictional, nontidal forested wetlands, emergent wetlands, and open water ponds is being

proposed in order to meet a "no net loss" goal of nontidal wetland mitigation. The Phase II

Mitigation for the Calvert Cliffs Unit 3 project includes the creation of new forested and
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emergent wetland areas onsite as well as enhancement of existing wetlands in areas previously

described in Section 6.1 of this report. A portion of open water creation is also included in order

to replace functions and values lost from the affected areas, as well as create a wetland mosaic

within the mitigation area.

Mitigation Area: WC-1, Drawing S-4

Forested wetland creation is proposed for the upland areas at the origin of Woodland Branch,

located north of the existing Visitor Center. The existing head cut and incised stream channels at

the head of Woodland Branch are unlikely to maintain stable conditions if proposed for

restoration. Rather, EA has evaluated the potential to fill this head cut and replace it with

headwater infiltration wetlands to enhance base flow, dissipate energy, and promote stability and

allow for transition to the preservation reaches downstream. The primary strategy for the
creation of the headwater wetland is utilizing design techniques similar to regenerative

stormwater conveyance (RSC) practices. RSC is an infiltration practice that uses a series of open

channel, sand seepage step pools and riffle weirs, through which stormwater flows are conveyed.

The purpose of these systems is to reduce the commonly seen erosion in ordinary stormwater

conveyances and convert stormwater to groundwater, mitigating nutrient pollution and thermal

impacts to the receiving waters, while promoting base flow in Woodland Branch downstream.

Currently, this area receives runoff from the surrounding development which would be utilized

as a hydrology source for the created wetland system. Micropools and other microtopography

features will be included in the system design to diversify habitat for wetland flora and fauna.
WC-1 will be planted with seedlings of native hydrophytic tree species to create a wetland

hardwood forest community (See Attached Vegetative Species Planting List). Approximately

2.20 acres of forested wetlands will be created at a 2:1 mitigation credit ratio yielding

approximately 1.10 acres of wetland credit. An increase in wetland function is anticipated

through the creation of wildlife habitat, increase in groundwater recharge/discharge, and an

increase in sediment retention and nutrient removal/uptake.

Mitigation Area: WC-2, Drawing W-1
WC-2 consists of a wetland creation area proposed within the middle basin of the Lake Davies

Disposal Area. Wetland creation will be established through the creation of three separate

vegetative zones consisting of an interior open water pond planted with floating aquatic species.

The open water pond will be surrounded with an emergent fringe wetland that will be planted

with herbaceous plant species. The remaining area will consist of a created bottomland

hardwood forest with a system of low flow channels created from proposed outfall discharges.
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Wetland fill material will be deposited within the sediment basin to create the different zones and

provide microtopography features that will be included in the system design to diversify habitat

for wetland flora and fauna. Soil material from the affected onsite wetland areas will be used for

the WC-2 mitigation site; however, only wetlands that do not contain phragmites will be

considered as a source of hydric soil material. A flow control structure will be utilized at the

outfall point of the basin in order to manipulate and control hydrology within the wetland

creation area. Grading details will be included in the Intermediate Design. WC-2 will require

the removal and control of phragmites prior to grading and planting the wetland creation area as

described below.

Through these mitigation activities, approximately 1.61 acres of emergent wetland will be

created at a mitigation credit ratio of 1:1 and approximately 7.22 acres of forested wetland at a

2:1 credit ratio, yielding approximately 1.61 and 3.61 acres, respectively, of wetland credit. In

addition, this design will include the creation of approximately 0.90 acres of open water habitat.

The creation of open water, emergent marsh, and bottomland hardwood forest will greatly

increase wetland habitat diversity within this basin and be an improvement over the existing

habitat conditions. Additionally, an increase in wetland function is anticipated through the

increase in groundwater recharge/discharge, and an increase in sediment retention and nutrient

removal/uptake.

Mitigation Area: WE-i, Drawing W-1

WE-1 consists of a wetland enhancement area proposed within the lower basin of the Lake

Davies Disposal Area. Enhancement of this area is proposed through the eradication of

phragmites, by mowing and application of chemical herbicide as described below, and the

planting of native tree and shrub wetland species. The enhancement proposed in this area

consists of approximately 2.53 acres of existing wetlands at a mitigation credit ratio of 3:1.

Therefore, approximately 0.84 acres of wetland credit is anticipated for WE-1. It is anticipated

that the planting of native woody species within the enhancement area, along with phragmites

eradication, will provide an increase in wetland function (habitat improvement) and values

(visual quality/aesthetics).

Mitigation Area: WC-3, Drawing W-1

Mitigation Site WC-3 consists of two small topographic low areas adjacent to the lower basin of

the Lake Davies Disposal Area (WE-I). Wetland creation will be established through the

grading of these two pockets to an elevation equal to WE-i and provide microtopography

features that will diversify habitat for wetland flora and fauna through planting of native
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hardwood wetland species. Grading details for this area will be included in the Intermediate

Design. WC-3 will also require the removal and control of phragmites prior to grading and

planting the wetland creation area as described below.

Through these mitigation activities, approximately 0.50 acres of forested wetland will be created

at a mitigation credit ratio of 2:1, yielding approximately 0.25 acres of wetland credit. It is
anticipated that the planting of native woody species within this area, along with phragmites

eradication, will provide an increase in wetland function (habitat improvement) and values

(visual quality/aesthetics).

Mitigation Area: WE-2, Drawings W-2, W-3, and W4

Mitigation Site WE-2 includes the existing linear drainageway that conveys flow from the

aforementioned lower basin of the Lake Davies Disposal Area (WE-i), down to Johns Creek and

the lower portion of the stream valley along Johns Creek. Enhancement of this area is proposed

through the eradication of phragmites, by the application of chemical herbicide as described

below, and the planting of native tree and shrub wetland species. The enhancement proposed in

this area consists of approximately 15.89 acres of existing wetlands at a mitigation credit ratio of

3:1. Therefore, approximately 5.30 acres of wetland credit is anticipated for WE-2. It is

anticipated that the planting of native woody species within the enhancement area, along with

phragmites eradication, will provide an increase in wetland function (habitat improvement) and

values (visual quality/aesthetics).

Wetland Creation Area #4 and Enhancement Area #3 (WC-4 and WE-3), Drawing S-5

Mitigation Sites WC-4 and WE-3 are located along the stream channel downstream of the

existing Camp Conoy Pond. The proposed mitigation area exists within a forested area between

the developed camp area and the Chesapeake Bay and consists of a series of open water ponds

located in-line to the existing stream channel proposed for restoration. This area is proposed to

receive increased discharges from the proposed SWM plan. Potential to enhance the open water

areas and create additional forested wetland areas along the existing stream channel, in addition

to Priority 1 stream restoration to the existing channel exists. , The primary strategy for the

creation and enhancement of the wetland areas is utilizing design techniques similar to RSC

practices.

Modifications to the existing earthen berms and placement of water control structures will be

utilized to enhance open water areas to encompass emergent wetland features. The secondary

purpose of these systems is to reduce impacts to the existing aquatic resources from the proposed

SWM discharges while promoting base flow back into the existing channel downstream.

Calvert Cliffs Nuclear Power Plant, Unit 3 December 2009
Conceptual Phase II Nontidal Wetland and Stream Mitigation Plan

28



Microtopography features will be included in the system design to diversify habitat for wetland

flora and fauna. This area will be planted with seedlings of native hydrophytic tree species to

create a wetland hardwood forest community as well as emergent plantings in and around the

open water ponds (See Attached Vegetative Species Planting List). Approximately 1.33 acres of

forested wetlands will be created at a 2:1 mitigation credit ratio yielding approximately 0.67

acres of wetland credit, and approximately 1.08 acres of wetlands will be enhanced at a 3:1
mitigation credit ratio yielding approximately 0.36 acres of wetland credit. An increase in

wetland function is anticipated through the creation of wildlife habitat, increase in groundwater

recharge/discharge, and an increase in sediment retention and nutrient removal/uptake.

Wetland Creation Areas #5 and #6, and Enhancement Area #4 (WC-5, WC-6, and WE-4)

Drawing S-6

Mitigation Sites WC-5, WC-6, and WE-4 are located along Johns Creek, in the area of two

proposed SWM outfalls. The proposed mitigation areas are within two topographic swales that

drain down to Johns Creek. WC-5 consists of a forested slope dominated by upland shrubs and

contains upland soils. WC-6 and WE-4 consist of the remaining downstream portion of

proposed affected wetlands. These areas are proposed to receive increased discharges from the

proposed SWM plan.

The Phase II Mitigation Plan includes the possibility to create and enhance forested wetland

areas along the existing stream channel. The primary strategy for the creation and enhancement

of the wetland areas is utilizing design techniques similar to those proposed at WC-1 and WC-4.

The potential exists to create a series of vegetated sand seepage step pools and riffle weirs in

order to protect the aquatic resources existing in this area. Micropools and other

microtopography features will be included in the system design to diversify habitat for wetland

flora and fauna. These areas will be planted with seedlings of native hydrophytic tree species to

create a wetland hardwood forest community. Within the area of WC-5, approximately 0.72

acres of forested wetlands will be created at a 2:1 mitigation credit ratio yielding approximately

0.36 acres of wetland credit. Additionally, approximately 0.40 acres of forested wetlands will be
created at a 2:1 mitigation credit ratio yielding approximately 0.20 acres of wetland credit, and

approximately 0.09 acres of wetlands will be enhanced at a 3:1 mitigation credit ratio yielding

approximately 0.03 acres of wetland credit. These wetland areas are proposed to provide surface

water infiltration and to support base flow within the reach and reduce potential impacts from the

proposed SWM discharges.

The previously described wetland mitigation work plan includes 1.61 acres of emergent and
12.81 acres of forested nontidal wetlands that will be created, as well as 19.59 acres of forested
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wetland enhancement in order to obtain 14.55 credits for the required wetland mitigation

(Table 6).

Table 6
Summary of Wetland Mitigation Work Plan

I Nlitigation --Aa. jr . Typi J Acrage 7 atio T Credil"o
WC-1 Forest 2.2 2:1 1.10

WC-2 Forest 7.22 2:1 3.61
WC-2 Emergent 1.61 1:1 1.61
WC-2 Open water 0.9 ** **

WC-3 Forest 0.5 2:1 0.25
WC-4 Forest 1.33 2:1 0.67

WC-5 Forest 0.72 2:1 0.36
WC-6 Forest 0.4 2:1 0.20

VWE- I Forest 2.53 3:1 0.84

2 WE-2 Forest 15.89 3:1 5.30
WE-3 Emergent 1.08 3:1 0.36

,WE-4 Forest 0.09 3:1 0.03

Total wetland credit = 14.33

•* Open water creation is proposed to replace lost functions of existing impacts. However it is
understood that no credit for wetland acreage is credited for open water creation areas.

The proposed wetland creation and enhancement areas will be planted with native hydrophytic

vegetation as detailed in the attached Vegetative Species Planting List. After excavation and the

establishment of bottom elevations, the wetland creation areas will be planted using the

following spacing:

* Canopy tree species will be planted at a density of 680 stems per acre (8-foot centers);

" Understory shrub species will be planted at a density of 680 stems per acre (8-foot

centers); and

" Emergent herbaceous species will be planted at a density of 4,800 stems per acre (3-foot

centers).

Plant spacing was determined to allow for anticipated mortality from wildlife depredation and

defoliation by insects during early seedling establishment. The plant material will predominantly

be representative of the species composition of the wetlands within the CCNPP property and
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native to the region. In addition, the plant material will include species that have been identified

as suitable for installation on wetland mitigation projects by the Chesapeake Bay Critical Area

Commission. However, final selection of plant stock will be determined to some extent by

availability. The selected tree species will consist of containerized and/or bare root stock

protected by tree shelters. The tree shelters will provide protection from wildlife depredation,

wind, or other influences.

Phragmites is a large, coarse, perennial grass that usually forms large, dense stands reducing the

diversity of plant and wildlife species. These stands exist in various locations within the CCNPP

property. Phragmites identified onsite has been observed to be more than 10 feet in height.

Flowering and seed set occur between July and September. Germination occurs in spring on

exposed moist soils. Vegetative spread by belowground rhizomes (roots) can result in dense

patches with up to 20 stems per square foot. Phragmites is capable of vigorous vegetative

reproduction and often forms dense, nearly monospecific stands, as have been observed in the

sediment basins of the Lake Davies Disposal Area, Johns Creek, and other forested wetland areas

on the CCNPP Unit 3 site.

The control of phragmites through herbicide application, mowing practices, and flooding of the

sediment basins is proposed under the compensatory mitigation plan for the wetland creation and

enhancement areas presently containing the invasive species. Eradicating phragmites will

replace the existing sterile environment with a more diverse community through the planting of

desirable plant species. The eradication of phragmites within the mitigation sites will include

multiple treatment events through the monitoring period, due to the high density of this invasive

species. The application of glyophosphate will be conducted prior to grading and planting of the

proposed native vegetation.

7.2 Stream Mitigation

Stream mitigation work is designed to meet the goals and objectives of this Phase II Final

Mitigation Plan in accordance with the guidance of regulating entities. In-channel work will be

performed in intermittent channels during periods of little or no base flow, and in all cases of

flow, in accordance with an approved Erosion and Sediment Control Plan. Work will be

performed by a qualified contractor, experienced in the field of stream restoration, with the

specialized small and low ground-pressure equipment necessary to complete the job with

minimal site disturbance. Work will be performed with sufficient construction oversight to

ensure the specifications of the design are met and in-field changes which may occur are

conducted appropriately. Although a revision to the mitigation techniques (enhancement,
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restoration, and preservation) has been made from the Phase I Mitigation Plan (MACTEC,
2009), the naming convention for the mitigations areas were not revised for the concept plan in
order to keep consistency between the Phase I and Phase II Mitigation Plans. However, a revised
naming convention is proposed and will be included in the intermediate level Phase II Mitigation
Plan.

One of the methods employed for meeting restoration objectives is an upland approach called
Regenerative Stormwater Conveyance (RSC). RSC is an infiltration practice that uses a series of
open channel, sand seepage step pools and riffle weirs, through which stormwater flows are
conveyed. The purpose of these systems is to reduce the commonly seen erosion in ordinary
stormwater conveyances and convert stormwater to groundwater, mitigating nutrient pollution
and thermal impacts to the receiving waters. Additional supporting information on these
practices can be found in the references portion of this report. This approach is similar to a
Priority 1 stream restoration, which replaces an incised channel with a re-dimensioned channel at
a higher elevation. Priority 1 restoration techniques are employed in this restoration plan, usually
in re-establishing flow in an abandoned floodplain channel which meets the pattern and
dimension criteria appropriate for the reach.

Stream Restoration Reach SR-1, Drawing S-1
Given the abundance of abandoned channel features in the floodplain, priority 1 restoration of
the reach includes re-use of these floodplain channels. Use of these channels will require that
some log grade controls be installed; however, grading and pattern adjustment is minimal, and
this alternative is seen as a low-impact restoration alternative. Existing channels would be filled
or turned into oxbow wetlands. This method of restoration is expected to significantly raise
groundwater elevations throughout the reach.

Stream Restoration Reach SE-1 A, Drawing S-2
Alternating logs sills and log/root structures are proposed to be utilized to provide energy
dissipation and channel uplift in this reach, correcting the conditions created by the existing
culvert. The floodplain has trees and canopy cover and requires only minor planting
improvements. No significant floodplain grading is anticipated, however, channel fill will
accompany uplift activities.

Stream Restoration Reach SE-1iB, Drawing S-2
SE-lB will require channel cut-offs and uplift. There is potential to utilize existing abandoned
floodplain channels to provide this uplift, as they have the same dimension and similar pattern as
nearby stable reference reaches. This would lead to creation of oxbow wetlands in existing
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entrenched locations, and an uplift of the water table creating floodplain wetlands. Minor

floodplain grading is proposed in this reach as associated with channel relocation. Replacement

and augmentation of riparian vegetation is proposed for this reach.

Lower Stream Preservation Reach SE-2, Drawing S-3

This portion of the reach has been selected for preservation; with the exception being any

stabilization or enhancement required in the floodplain since there will be contractor access

through this reach.

Stream Restoration Reach SE-2, Drawing S-3

This reach is proposed as a restoration and enhancement reach. Portions of the reach, once

uplifted through the installation of log structures and channel cut-offs, will only require

installation of riparian vegetation in the floodplain and channel banks for stabilization. More

advanced restoration will be required at the upper and lower extremes, where transition must be

made to preservation reaches which will prevent the migration of incision through those

preserved reaches.

Stream Restoration Reach SR-2/SE-3, Drawing S-4

This reach has experienced incision and the re-creation of a floodplain within the channel. The

channel is not well connected to the floodplain; however, the banks exhibit dense vegetation

growth, overhead cover, and root mass directly in the channel. Although some evidence exists

for minor erosion, the channel is mostly stable. It is anticipated that even if minor work were to

be completed on this channel, construction disturbance may cause widespread destabilization of

the reach. Therefore, emphasis has been placed on expanding base flow through the reach and

preserving the connection and fish passage of the reach with other reaches. The primary strategy

for the stabilization of SE-3 is the installation of watershed practices, such as headwater wetland

creation and headwater wetland creation practices similar to those using (RSC) methodologies.

These practices propose work in the incised portions of the channel as well as in upland

locations. The goal is to raise the water table and promote base flow in Woodland Branch. The

only work proposed in this reach will be as a result of contractor access to the adjacent areas, and

restoration/enhancement activities to repair those temporary disturbances.

Stream Preservation Reach SR-3, Drawing S-5

SR-3, because of its superior eel habitat, is targeted for preservation to allow existing habitat

elements to continue to exist as they are. It also has unique bed features which cannot be

replicated through construction activities, creating unique habitat within the site.
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Stream Restoration Reach SE-4, Drawing S-5
It is proposed that this reach is restored using a combination of RSC and Priority 1 stream

restoration. The proposed restoration plan preserves portions the existing ponds online with the

reach; however, it modifies the berms and outfalls from these ponds and enhances open water

areas to encompass emergent features. From the last pond to the bay, the reach is to be designed

as a cascade step pool, with an elevated groundwater table to provide base flow. With the step
pools, woody debris will be incorporated for American eel habitat. The lowest reaches will be

further excavated to form a defined channel and small cove and tidal wetland complex. As this

reach is within 100 feet of endangered Tiger Beetle habitat, great care must be taken to limit the

area of disturbance and perform work during suitable, unrestricted times of the year.

Stream Restoration Reach SR-4, Drawing S-6

The goals of SR-4 are to uplift the channel, replicating the floodplain wetlands observed

upstream of the reach and also below the reach in the beaver dam influenced areas. A primary

goal of the restoration is to arrest the incision occurring in this reach before it drains the

reference reach and connected floodplain wetland areas upstream. Additionally, treatment using
RSC practices at proposed stormwater outfalls to this reach, as well as energy dissipation

structures, are proposed to preserve stability within SR-4 and within the reference reach

upstream.

Restoration practices throughout the reach includes channel cutoffs, log and root structures,
Priority 1 restoration by introducing the channel into abandoned floodplain channels, and

planting of riparian and wetland species throughout the reach. As phragmites is observed

adjacent to this reach, the Johns Creek restoration areas will require ongoing maintenance to

control invasive species.

Stream Restoration Reach SR/SE-5, Drawing S-7

Restoration practice throughout the reach includes channel cutoffs, log and root structures,

Priority 1 restoration by introducing the channel into abandoned floodplain channels, and

planting of riparian and wetland species throughout the reach. Headwater wetlands and RSC

treatment in the upper portions of the reach are proposed to provide surface water infiltration and

to support base flow within the reach.

The above stream mitigation work plan includes 9,150 linear feet of restoration and 2,885 linear

of feet of stream preservation be performed on the existing stream channels (Table 7).
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Table 7
Stream Mitigation Credits bv ReachDetailed

SR-1 2156

SE-1 1218

-C SE-2 900

SR-2/SE-3 1671

-. SE-4 976

SR-4 1200

SR/SE-5 1567

Total Restoration = 9688

c SE-1 182

SE-2 1079

SR-2 477

SR-3 800

Total Preservation = 2538

Total Stream Mitigation = 12226

F--

The final stream restoration areas will ultimately include detailed planting plans that delineate
planting zones (i.e., upland, floodplain, and riparian). Each zone will incorporate native

temporary and permanent seed mixtures as well as a mixture of plant species identified in the

planting species list for the wetland areas. Permanent seeding will be applied at a rate of

approximately 50 pounds per acre and temporary seeding will be applied at approximately 125

pounds per acre. Live stakes will be placed at 2 feet on center, and the spacing and type of

individual plantings will be determined based on the scale of disturbance, and the time of

planting for successful establishment of the stage of development.

8.0 SITE PROTECTION INSTRUMENT

The Phase II Mitigation Plan includes the creation and enhancement of nontidal wetlands, as

well as the restoration, enhancement, and preservation of nontidal stream channels. The

compensatory mitigation is proposed to be onsite and shall be protected in perpetuity. Therefore,

the mitigation areas will be protected in the future to prohibit activities including construction,

grading, filling, excavating, ditching, draining, as well as the removal, cutting, mowing, burning,

or harming of vegetation unless otherwise approved by USACE.
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The applicant proposes to use a Conservation Easement or a Declaration of Restrictions in order

to ensure the protection of the streams and wetlands included in the Phase II Mitigation Plan.

The protection document will allow for measures and accommodations required by the Nuclear

Regulatory Commission (NRC) including but not limited to:

* The removal of dead and/or diseased trees,

* Management of wildlife, and

* Accommodation of possible future utility crossings.

Upon approval of the Final Phase II Mitigation Plan, the applicant will draft the appropriate

protection document for approval by USACE prior to finalizing the document. Permits will

generally require that the approved preservation mechanism be properly executed and recorded

within 30 days of permit issuance unless the District exercises flexibility where it appears there

is no immediate threat to the property; the terms of the preservation mechanism have been

agreed to by necessary parties; and legitimate reasons for a limited extension of time exist.

In accordance with Code of Maryland Regulations (COMAR) 26.23.0403, the protection

document utilized for the mitigation areas for the proposed project will also include language

granting the recipient agency, or any successor agency, access to the mitigation sites for

inspections during the monitoring period and for construction of the mitigation project, if the

permittee or person conducting the proposed activity forfeits a bond and the recipient agency

decides to complete construction of the mitigation project and shall also include language that

the restriction is perpetual, binding on the grantor's personal representatives, heirs, successors,

and assigns and runs with the land.

9.0 POST CONSTRUCTION MONITORING AND PERFORMANCE STANDARDS

9.1 Nontidal Wetlands

After the onsite wetland creation and enhancement activities are complete, a 5-year annual

monitoring program will be implemented in accordance with the Maryland Compensatory

Mitigation Guidance (IMTF, 1994), and the guidance provided in RGL No. 08-03 (USACE,

October 2008). The mitigation monitoring effort will include the collection of specific data for

reporting, including the following:

" The growth and vitality of the planted hydrophytic species;

* Current site conditions at fixed photographic points;
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" The species composition of recruited, desirable plant species;

" The species composition and areal cover of nuisance/non-native plant species;

* Wildlife utilization and depredation; and

* Measurements of surface inundation or groundwater.

The monitoring procedure will include a baseline monitoring event, conducted immediately

following the completion of the mitigation site construction activities. After the baseline event is

completed, a 5-year monitoring schedule will be conducted. Typical annual sampling events are

performed during September-October of each year and associated reports will be completed and

submitted to the regulatory agencies by the end of each calendar year. Each annual monitoring

report will include the vegetative sampling results, current hydrologic conditions, photographic

documentation, descriptions of problems encountered, and discussion of maintenance actions

taken. Following agency review and coordination, remedial measures will be implemented, as

needed.

The success criteria for the monitoring program will include, at a minimum, the success of the

planted vegetation, as measured through survivorship counts and observations of vitality and

growth, and the existence of wetland hydrology for the created wetlands. If success criteria have

been satisfied at the completion of the 5-year monitoring program, a request for release from

monitoring will be made to USACE and/or MDE.

Performance standards for the wetland mitigation monitoring program will be conducted in

accordance with the MDE guidelines and with consideration of other permitting agencies as

mandated by the State of Maryland.

The primary success criteria for the CCNPP Unit 3 wetland creation/enhancement mitigation

sites will include:

* 85% survival rate of wetland vegetation (planted and naturally regenerated/recruited

stems);

e The appearance of positive growth indicators for planted species, such as height and/or

ground level diameter;

e A value of no more than 10 percent areal cover of phragmites within the treated wetland

mitigation sites; and
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The establishment of appropriate inundation conditions or saturated soil conditions

during the growing season and under normal yearly climatological conditions for the

wetland creation mitigation sites.

9.2 Stream Channels

Monitoring of the stream channels proposed within the mitigation plan will be performed in an

effort to compare post-construction conditions and pre-construction baseline data, for the

purposes of assessing the success of the mitigation project in relation to the mitigation plan goals

and determine the degree of success the mitigation project has achieved in meeting the objectives

of providing proper channel function and increased habitat quality. Success criteria will be

gathered annually to document the success of the proposed mitigation plan to achieve its goals of

no net loss of stream function. Mitigation reaches will be monitored annually for the duration of

the monitoring period as determined by the regulating agencies. At present, a monitoring period

of 5 years is expected. Monitoring reports will be submitted in accordance with the wetland

mitigation monitoring requirements.

At the time of the as-built survey of the mitigation reaches, the project owner will survey and

install monumented cross sections on the mitigation reaches as directed by the Contract

Drawings and the Engineer. At a minimum, one cross section shall be installed per 300 linear

feet of stream channel. Cross sections will capture the channel features at a maximum of

0.2-foot resolution and floodplain features at a minimum of 1-foot resolution. Cross sections

should capture riffle and pool features. Monitoring reports will overlay these cross sections

annually on a figure and annually calculate values of channel width, depth, cross-sectional area,

width/depth ratio, and any associated notes or observations obtained through monitoring data

collection. Cross sections will be collected for both restoration and portions of selected

preservation reaches.

On portions of new stream channel, as found in Priority 1 restoration areas, longitudinal profiles

will be surveyed by the owner detailing the channel bed, water surface (if present), top of bank,

and bankfull features found on the restoration reach. These survey areas will continue upstream

and downstream of the reach for a minimum of 50 channel feet or until the limits of the

restoration reach.

Wolman riffle pebble counts, point bar samples, and measurements of the largest and second

largest particles found on the point bar surface will be collected annually from the restoration
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reaches. A minimum of one bar sample and one riffle pebble count will be obtained from each

reach per year, and must be collected in the same locations each monitoring year.

Furthermore, structures and treatments as identified on the as-built survey shall be monitored

with photographs and evaluated for effectiveness annually. Monitors will note any noticeable

failures or erosion in the proximity of the structures. Installed riparian trees and shrubs will also

be monitored for survival (85 percent survival of planted species required after 5 years).

Annual monitoring reports will be prepared in accordance with the Mitigation and Monitoring

Guidelines (USACE, 2004), the protocols presented in the Maryland Compensatory Mitigation

Guidance (IMTF, 1994), and the guidance provided in RGL No. 08-03 (USACE, October 2008).

The monitoring program will be conducted pursuant to the MDE mitigation monitoring

guidelines and protocols, and monitoring reports will contain a discussion of any deviations from

as-built and an evaluation of the significance of these deviations and whether they are indicative

of a stabilizing or destabilizing situation. At a minimum each annual monitoring report will

include the following:

* Identification of parties responsible for monitoring.

" Location of monitoring stations depicted on an I1 'x17' map).

" Description of methods used for data collection.

* Photo documentation

* Documentation of channel aggradation/degradation, bank erosion, channel stability,

success of riparian vegetation, effectiveness of erosion control measures, and presence or

absence of developing instream bars.

" Discussion of observed ecological function

* Pebble count data to determine size of bed material, and successful change toward

desired composition.

* Documentation of any change from the as-built drawings and proposed remedies, if

required.

10.0 LONG-TERM MANAGEMENT RESPONSIBILITIES

Long-term management and maintenance of the wetland mitigation sites will be assured through

the placement of Conservation Easement or a Declaration of Restrictions on the mitigation area.
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Formal management/maintenance of the mitigation site beyond the monitoring period will be the

responsibility of the site owner. If the mitigation area should ever be sold, all appropriate

protective mechanisms (which will have been recorded) will remain in effect and will remain

with the site into perpetuity. The applicant proposes that a Performance Bond be provided for

the mitigation effort (COMAR 26.24.05.02).

11.0 FINANCIAL ASSURANCE

If success criteria are not met within the proposed mitigation area by the fifth (or otherwise

determined final) year of the monitoring program, some additional replanting, re-grading, or

hydrologic modification may be necessary at the mitigation site and mitigation monitoring may

be extended. The USACE may require financial assurances on a permit-by-permit basis to

ensure the initiation and successful completion of required compensatory mitigation. If required

by the USACE as a special condition of the permit, sufficient funding for this potential activity

will be provided in the form of a Performance Bond or Letter of Credit to be posted before

construction authorized by the permit commences. The amount of the Performance Bond or

Letter of Credit will be determined and justified based on the required land management

strategies and activities required to achieve ecological success. If the mitigation area(s) are not

successful (i.e., do not provide adequate compensatory mitigation for authorized impacts and

causing a net loss in wetland function), some form of contingency would need to be in place to

assure that remedial activities can be funded to bring the site into compliance. Financial

guarantees provide assurances to the permitting agencies that monies will be available to perform

remedial activities should they be required. The financial assurances for the proposed mitigation

plan for the re-development site will be established in accordance with the USACE RGL No. 05-

1 (February 14, 2005) Guidance on the Use of Financial Assurances and may be provided in the

form of a Performance Bond or Letter of Credit.
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Vegetative Species Planting List

sc'leni ifieN me ' ommon Name ° [ P treaforPhning Spacing

WETLAND CREATION AREAS 1, 3,4,5, & 6 (WC-,1 WC-3, WC-4, WC-5, & WC-6)
Acer rubrum Red Maple FAC Forested canopy 8 Yes

Plantanus occidentalis American Sycamore FACW- Forested canopy 8 Yes

Quercus phellos Willow oak FAC+ Forested canopy 8 Yes

Quercuspalustris Pin Oak FACW Forested canopy 8 Yes

Viburnum dentatum Southern arrowwood FAC Forested understory 8 No

Comus amomum Silky Dogwood FACW Forested understory 8 No

Lindera benzoin Spicebush FACW- Forested understory 8 Yes

Sambucus canadensis Elderberry FACW- Forested understory 8 Yes

WETLAND CREATION AREA 2 (WC-2) & WETLAND ENHANCEMENT AREA 3 (WE-3)
Acer rubrum Red Maple FAC Forested canopy 8 Yes

Plantanus occidentalis American Sycamore FACW- Forested canopy 8 Yes

Quercus phellos Willow oak FAC+ Forested canopy 8 Yes

Quercuspalustris Pin Oak FACW Forested canopy 8 Yes

Viburnum dentatum Southern arrowwood FAC Forested understory/ 8 No
transition zone

Comus amomum Silky Dogwood FACW Forested understory / No
transition zone

Lindera benzoin Spicebush FACW- Forested understory/ 8 Yes
transition zone

Sambucus canadensis Elderberry FACW- Forested understory / 8 Yes
transition zone

Asclepias incarnata Swamp Milkweed OBL Emergent 3 Yes

Carex crinita Fringed Sedge OBL Emergent 3 Yes

Juncus effusus Soft Rush FACW+ Emergent 3 Yes

Carex lurida Lurid Sedge OBL Emergent 3 No

Panicum virgatum Switchgrass FAC Emergent 3 Yes

Saururus cernuus Lizards Tail OBL Emergent 3 Yes

Peltandra virginica Arrow arum OBL Emergent 3 No

Boehmeria Gylindrica Small Spike False FACW+ Emergent 3 Yes

Nettle

Potamogeton sp. Pondweed OBL Open Water ** No
American White Water OBL Open Water No

Nymphaea odorata lily ________________________

WETLAND ENHANCMENT AREA 1 (WE-I)
Acer rubrum Red Maple FAC Forested canopy 8 Yes

Plantanus occidentalis American Sycamore FACW- Forested canopy 8 Yes

Quercus phellos Willow oak FAC+ Forested canopy 8 Yes

Quercus palustris Pin Oak FACW Forested canopy 8 Yes

Viburnum dentatum Southern arrowwood FAC Forested understory 8 No

Comus amomum Silky Dogwood FACW Forested understory 8 No

Lindera benzoin Spicebush FACW- Forested understory 8 Yes

Sambucus canadensis Elderberry FACW- Forested understory 8 Yes

WETLAND ENHANCEMENT AREA 2 & 4 (WE-2 & WE-4)
Acer rubrum Red Maple FAC Forested canopy 8 Yes

Plantanus occidentalis American Sycamore FACW- Forested canopy 8 Yes

Quercusphellos Willow oak FACW+ Forested canopy 8 Yes

Quercus palustris Pin Oak FACW Forested canopy 8 Yes

Salix nigra Black Willow FACW+ Forested canopy 8 Yes

Viburnum dentatum Southern arrowwood FAC Forested understory 8 No

Comus amomum Silky Dogwood FACW Forested understory 8 No

Vaccinium corymbosum Highbush Blueberry FACW- Forested understory 8 Yes

Sambucus canadensis Elderberry FACW- Forested understory 8 Yes






























