
MARLBANK STREAM RESTORATION
CONCEPT PLAN

YORK COUNTY, VIRGINIA

PROJECT VICINITY

VICINITY MAP:  1'' = 600'
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YORK COUNTY PUBLIC WORKS
105 SERVICE DRIVE,
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ATTN: DANIEL MALONE, PLA, LEED AP
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1. COVER
2. PLAN AND PROFILE
3. DETAILS

SHEET INDEX:

LONGITUDE:
LATITUDE:

76°44'26.49"W
37°15'13.80"N

THE PROPOSED PROJECT LOCATION IS NORTH OF OLD YORK-HAMPTON HIGHWAY AND SOUTH OF TIDES RUN,
LOCATED ADJACENT TO THE MARLBANK COVE NEIGHBORHOOD. THE CHANNEL BEGINS AT AN OUTFALL DIRECTING
FLOW UNDERNEATH OLD YORK-HAMPTON HIGHWAY FROM THE SOUTHWEST. THE CHANNEL GENERALLY FLOWS TO
THE EAST AND NORTHEAST, AND FLOW IS DIRECTED THROUGH A CULVERT FROM THE ENTRANCE OF THE
MARLBANK COVE NEIGHBORHOOD ON TIDES RUN TO WHERE REACH 2 BEGINS AND CONTINUES TO RUN SOUTH.
THE SITE IS SURROUNDED BY RESIDENTIAL LOTS AND ROAD INFRASTRUCTURE. EXISTING CHANNEL BANK SLOPES
ARE GENERALLY STEEP AND UNVEGETATED.

THE EXISTING STREAM CHANNEL IS GENERALLY CLASSIFIED AS A ROSGEN B4 STREAM TYPE IN REACH 1, AND
TRANSITIONS TO AN F4 CHANNEL IN REACHES 2 AND 3. THE DEGRADED CHANNEL IS DOMINATED BY UNSTABLE
GEOMETRY WITH LATERAL MIGRATION, VERTICAL AND ERODING BANKS, UNDERCUT ROOT SYSTEMS, HISTORIC
STRAIGHTENING, AND A LACK OF RIFFLE-POOL MORPHOLOGY. CURRENTLY, IN THE UPPER PORTION OF THE
STREAM, THE CHANNEL IS IN STAGE II (INCISING) OF THE CHANNEL EVOLUTION MODEL. THE LOWER PORTION OF
THE DEGRADED CHANNEL IS TRENDING TOWARDS STAGE III (WIDENING). THE SUBSTRATE GENERALLY CONSISTS
OF GRAVEL AND SAND, AND SOME AREAS OF MARL WERE OBSERVED IN REACH 2 AND REACH 3. DOWNSTREAM OF
THE RESTORATION EXTENTS, THE CHANNEL TRANSITIONS TO A C4/C5 CHANNEL IN STABLE CONDITION.

THE CURRENT CONDITION AND STATE OF DEGRADATION WITHIN THE CHANNEL IN THE IDENTIFIED REACHES AND
TRIBUTARIES INDICATE THAT NATURAL CHANNEL RECOVERY IN THE NEAR FUTURE IS UNLIKELY. THEREFORE,
STREAM RESTORATION WOULD BE A VIABLE OPTION TO REDUCE FUTURE EROSION AND BANK LOSS, IMPROVE
WATER QUALITY, AND PROTECT SURROUNDING STRUCTURES AND INFRASTRUCTURE FROM DAMAGE DUE TO
FURTHER BANK LOSS AND SLOPE DESTABILIZATION.

THE PROPOSED STREAM RESTORATION CONCEPT SEEKS TO RESTORE STABLE PATTERN, PLAN, AND PROFILE OF
APPROXIMATELY 1,120 LF OF STREAM THROUGH NATURAL CHANNEL DESIGN PRINCIPLES. IN REACH 1, THE PLAN
RAISES THE CHANNEL TO THE MAXIMUM EXTENT PRACTICAL, CONNECTING THE FLOOD PRONE ELEVATION TO THE
SURROUNDING LANDSCAPE AND REDUCING EXCESSIVELY STEEP SLOPES ADJACENT TO OLD YORK HAMPTON
HIGHWAY. VARIOUS SLOPE STABILIZATION METHODS ARE PROPOSED, PARTICULARLY FOR THE RIGHT BANK,
WHERE SIGNIFCANT EROSION AND TREE INSTABILITY POSES RISK TO THE STRUCTURAL INTEGRITY OF OLD
YORK-HAMPTON HIGHWAY. REACHES 2 AND 3 SEEK TO RESTORE A STABLE NATURAL PATTERN AND STABLE BANKS
TO THE INCISED CHANNEL. ALTHOUGH SIGNIFICANT CONSTRAINTS OF EXISTING SLOPES, LARGE STABILIZING
TREES, AND RESIDENTIAL STRUCTURES LIMIT THE DEGREE OF CHANNEL REALIGNMENT. MINOR REALIGNMENT IS
PROPOSED TO BETTER REFLECT CHANNEL GEOMORPHOLOGY THAT WAS OBSERVED AND DOCUMENTED FURTHER
DOWNSTREAM IN STABLE AREAS. THE TYPICAL CROSS-SECTION INCREASES THE WIDTH-TO-DEPTH RATIO AND
ESTABLISHES A NEW FLOODPLAIN BENCH THAT IMPROVES HYPORHEIC EXCHANGE WHILE SIMULTANEOUSLY
INCREASING THE OVERALL CHANNEL CAPACITY THROUGH THE SITE. TWO TRIBUTARIES FLOWING INTO REACH 2
WILL BE STABILIZED BY LIFTING THE GRADE CLOSER TO EXISTING OUTFALLS AND INCREASING OR ADDING ENERGY
DISSIPATION MEASURES AND BY PROVIDING REINFORCED BED MIX SUBSTRATE TO HELP STABILIZE THE CHANNEL
DURING LARGER FLOW EVENTS. STRUCTURES, SUCH AS LOG ROLLERS, TOE WOOD, AND BOULDER JAM CASCADES
ARE INCORPORATED TO PROVIDE VERTICAL AND HORIZONTAL STABILITY, WHILE ADDING POTENTIAL HABITAT
ENHANCEMENTS INTO THE CHANNEL. ROCK TOE IS PROPOSED IN AREAS ADJACENT TO PROPOSED STORMWATER
INFRASTRUCTURE TO ENSURE PROTECTION OF THESE FEATURES DURING HIGH FLOW EVENTS. TO INCREASE
STABILITY, SUBSTRATE ENHANCEMENT WILL BE INCORPORATED TO REINFORCE THE CHANNEL BED AND BANKS.
THIS SUBSTRATE BED MIX WILL ADD PROTECTION AGAINST LARGE STORM FLOWS, AS WELL AS PROVIDING
INSTERSTITIAL SPACES WITHIN THE CHANNEL BOTTOM WHICH IMPROVE INSTREAM AQUATIC ORGANISM HABITAT.
WHILE CLEARING WILL BE REQUIRED FOR IMPLEMENTATION, THE CONCEPT PLAN PROPOSED RESTORATION OF A
WOODED CORRIDOR TO THE MAXIMUM EXTENT PRACTICAL THROUGH NATIVE TREES, SHRUBS, AND STREAMSIDE
LIVESTAKE PLANTINGS.
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WATER QUALITY IMPROVEMENTS
WATER QUALITY BENEFITS WERE QUANTIFIED BASED ON THE ESTIMATED SEDIMENT VOLUME PREVENTED FROM BEING
TRANSPORTED DOWNSTREAM AS A RESULT OF THE PROJECT. THE PROJECT WILL STABILIZE ACTIVELY ERODING
STREAMBANKS BY ESTABLISHING STABLE GEOMETRY INCORPORATING NCD TECHNIQUES. ESTIMATION OF PREVENTED
SEDIMENT FOLLOWED THE PROTOCOL 1 METHODOLOGY DESCRIBED IN "A UNIFIED GUIDE FOR CREDITING STREAM AND
FLOODPLAIN RESTORATION PROJECTS IN THE CHESAPEAKE BAY WATERSHED" (AUGUST 18, 2021). A BANCS ASSESSMENT
WAS CONDUCTED ON THE SUBJECT CHANNEL AND REPRESENTATIVE SOIL BORINGS PROVIDED SITE-SPECIFIC NUTRIENT
CONCENTRATIONS. FOLLOWING PROTOCOL 1 METHODOLOGY, THE EXPECTED MINIMUM NUTRIENT REDUCTIONS ARE
ANTICIPATED:

ADDITIONAL PROTOCOLS (PROTOCOLS 2, 3, OR 5) MAY ALSO BE APPLICABLE, AS THE NATURE OF THE PROJECT (FLOODPLAIN
CONNECTIVITY AND WETLAND CREATION) ARE A CRITICAL PART OF THE SITE DESIGN.  FUTURE STUDIES/NUTRIENT REMOVAL
ESTIMATES CAN BE PERFORMED AS THE PROJECT ADVANCES TO THE IMPLEMENTATION PHASE.

64REACH 1

TOTAL
EROSION
(TONS/YR)

STREAM
REACH

19

TP LOADING
RATE (LB/YR)

157

TN LOADING
RATE (LB/YR)

10 (50%)

TP REDUCTION
CREDIT (LB/YR)

78.5 (50%)

TN REDUCTION
CREDIT (LB/YR)

NOTE:  TOTAL EROSION ESTIMATED BASED ON USFWS BANK EROSION RATE CURVE PRESENTED IN
PROTOCOL 1 DOCUMENTATION.

EXPECTED NUTRIENT REDUCTIONS

156REACH 2 46 382 23 (50%) 191.0 (50%)

56REACH 3 17 137 9 (50%) 68.5 (50%)

15TRIB 1 4 37 2 (50%) 18.5 (50%)

2TRIB 2 1 5 1 (50%) 2.5 (50%)

292TOTAL 87 718 45 359
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64REACH 1

TOTAL
EROSION
(TONS/YR)

STREAM
REACH

19

TP LOADING
RATE (LB/YR)

157

TN LOADING
RATE (LB/YR)

10 (50%)

TP REDUCTION
CREDIT (LB/YR)

78.5 (50%)

TN REDUCTION
CREDIT (LB/YR)

NOTE:  TOTAL EROSION ESTIMATED BASED ON USFWS BANK EROSION RATE CURVE PRESENTED IN
PROTOCOL 1 DOCUMENTATION.

EXPECTED NUTRIENT REDUCTIONS

184REACH 2 55 451 28 (50%) 225.5 (50%)

44REACH 3 13 108 7 (50%) 54.0 (50%)

15TRIB 1 4 37 2 (50%) 18.5 (50%)

2TRIB 2 1 5 1 (50%) 2.5 (50%)

308TOTAL 92 758 45 379
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