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ABSTRACT

Overview of Presentation
= Project Need and Hazard Creep
= Changes to Pond Hydrology
= Designing to the Probable Maximum Flood (PMF) Storm Event
= Application of Geosynthetic Embankment Revetment System

= Construction Phase and Ongoing Monitoring



SITE LOCATION




PROJECT HISTORY AND NEEDS

= Pond originally constructed to mitigate SWM runoff from adjacent commercial development

= |nspections showed progressive deterioration of key elements of the dam
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Site Prior to Retrofit Riser Structure Corrosion



INSPECTION AND DESIGN HISTORY

= Ongoing remedial repairs to mitigate embankment erosion

= Utility relocated from embankment in 2016

WATER MAIN STAKEOUT GEOMETRY
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PROPOSED IMPROVEMENTS

= Rehabilitate Earthen
Embankment

= Upgrade to Current
Design Standards

= Replace Deteriorated
Components

= Expand Pool Area
for Water Quality

Permanent Pool
Max. Depth=7.5' Proposed Limit
of Disturbance 9685 Gerwig Lane

Staging and
Stockpile Area

9665 Gerwig Lane

T

\ Howard County, Maryland

2 //‘-m«_// Construction
: Entrance

9645 Gerwig Lane

Permanent Pool

= Elevation=298.50'
Replace riser and
spillway, rebuild

embankment



GERWIG LANE DAM COMPONENTS

. . Principal Spillway Profile Thru Embankment
= Principal Spillway

I a Proposed Embankment Top
= Concrete Cradle ]

= Cast-In-Place Riser .

Proposed Riser

Structure Clay Core
MD 32 Exit Ramp

= Endwall or Outlet Low Flow Opening Sand Filter

Structure | Diaphragm

Proposed Grade

= (Clay Cutoff Wall & |

Impervious Core
= Sand Filter Diaphragm Permanent Pool

Existing 84" RCP

= Earthen Backfill

Culvert

..........

= Embankment Fortification

Pond Drain
Rip Rap Outfall

Concrete Cradle 48" RCP Principal Spillway



HAZARD CREEP

= MD 32 built below the dam after pond
construction

= OQOriginal drawings reference “Proposed
Maryland Route 32”

= No consideration in 1982 design for ‘X / o mr;e,=;s:ge;{_;_~

Probable Maximum Flood (PMF) event

= Highway beneath dam caused
elevated hazard classification (HIGH)

T —txmis Basid
B DACKFILLED

7 vEAD Dresiad ingu i
WATED ELEVATION 30485

)
TEQ ELEATION SCEAT

CW‘I'E‘? AND EJ’E DD{‘?



COMAR REGULATIONS

26.17.04.05 B.(3) Inflow Design Flood. The inflow design flood for CategoryIdams shallbe the probable
maximum flood.For CategoryIldams the inflow design flood shallbe the standard project flood or
the largest flood ofrecord, whichever is greater...

26.17.04.05 B.(4) Spillway Design. .. Alldam s classed in Category lor lIshallbe designed with an
emergency spillway which passes the inflow design flood without endangering the dam ...

Table I — Basin Statistics and Inflow Runoff

Drainage Area RCN IC 100-vr 0.4 PMF
DAl/DA2 DAl /DA2 | DAl/DA2 Inflow Inflow
(Ac) (hrs) (cfs) (cfs)
382/487 002/90.5 | 0.115/0.226 608 745

Inflow Design Storm

for Gerwig



GERWIG POND HYDROLOGY

= Contributing Drainage Area is 86.9 Acres of Industrial and Commercial Lands

= Very flashy, high intensity
storm drainage system

= Magnitude of PMF storm
is very high compared to
regulated 1% design storm

= Modeled ultimate land use
based on county zoning

= Anticipated that precipitation
intensities will alter pond
sizing requirements
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WHAT IS THE PROBABLE MAXIMUM FLOOD (PMF)?

= Developed using statistical methods from HMR-52 in the 1950s

= Assumed runoff depth 7 *r:f
ranging from 27” —28.5” o/ {@ |
for Maryland

= Rainfall distribution is “I r -+
over a 6-hour period

srl :5\"'-. "'*-'\- e

= This is versus a 24-hour 7 ﬁ
duration for NOAA and SCS e SEEANE
methods Ui ]

Figure 18.--All-geason PMP (in.) for 6 hr 10 mi° (26 k).



GERWIG DAM PMF

Gerwig Lane Inflow Design Hydrographs

= 100-yr=53 ac-ft s
Peak= 1863 cfs Table 1 — Basin Statistics and Inflow Runaeff
n = - RO
PMF= 190 ac ft & ﬂ Drainage Area RCN IC 100-yr 0.4 PMT PMT
DAl /DA2 DAl /DA2 | DAl/DA2 Inflow Inflow Inflow
= How do we manage that 1600 (Ac) (hrs) (cfs) (cfs) (cf5)
volume and intensity for 140 | 38.2/48.7 002/90.5 | 0.115/0.226 608 745 1863
Small Ponds? 00 Year
—~—PMF

{cfs)

= State mandate is to pass
through an emergency
spillway without damaging
the dam

! 1000

Discharge

Peak= 608 cfs




DESIGNS TO ACCOMMODATE

= Design alternatives reviewed and considered in 2020

= Formal memo submitted to MDE DSD outlining options
" Could we add principal spillway capacity?
" |s there enough room to grade a larger pond for storage?

m Can we construct a weir wall in lieu of riser?

Would it be possible to lower the hazard classification?

Can we backwater onto offsite upstream properties?



MORE SPILLWAY CAPACITY
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MAXIMIZED STORAGE
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EMBANKMENT OVERTOPPING
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ACCEPTABLE OVERTOPPING PROTECTION

FEMA P-1015 Technical Manual
Overtopping Protection for Dams

Basic Categories/Options

1. Conventional (Mass) Concrete
2. Roller Compacted Concrete e e
P Technical Manual:
3. Rockfill Overtopping Protection
4. Synthetic Turf Revetments for Dams

Best Practices for Design, Construction, Problem
Identification and Evaluation, Inspection,
Maintenance, Renovation, and Repair

FEMA P-1015/ Moy 2014




OVERTOPPING PROTECTION DESIGN CONSIDERATIONS

= Subsurface Investigations (soil borings)
= Slope Stability Analysis
o Subcritical flow L Supercritical flow L Supercritical flow | Subcritical flow -
m FO un d at|0 n An a Iys | S Lnec;aeaasﬁill'lngg u;él;li:y and :jneccr:aeaasslll'lnggv;;cl;tc:y and gnﬂdnitsgtthvelﬂcity Turbulent flow
. Critical depth — rPotential subatmosphiric
= Seepage Analysis e o [ zone

Theoretical nappe

profile ; Hydraulic jump
| on slope
|

|
— Normal depth | Hy.rdlaulncjump—.,l
|| attoe of slope

I \Tailwater
Embankment

Figure 1-1 —Typical hydraulic conditions during embankment overtopping
{Reclamation).



MAXIMUM LOADING CONDITIONS

= Used 1-D Static Cross Section Analysis = Depth=0.27 ft (on 2:1 downslope)

= Flowrate= 1863 cfs (max inflow design) = Velocity= 28.5 fps
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PRODUCT SELECTION

= Strong Record of Testing with
Colorado State University

= Can Sustain Flow Depth of
5.5" with a Velocity of 40 fps

= Manufacturer’s Annual Certification

of Geosynthetics Installer _
= Specifically Mentioned in FEMA
Document et e “"‘ e e

= Recommendation of Maryland
Dam Safety

e e
EydroTurf )

ranced Reverment Technoalagy



HYDROTURF" CS COMPONENTS
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Structured Geomembrane




HYDROTU RF® CROSS SECTION

HydroTurf® CS

HydroTurf C5 is typically used for high velocity
conditions and for protection of critical structures.

HydroBinder® Infill

Engineered Synthetic Turf

PP Woven Geotextile

Structured Membrane

Subgrade




COST COMPARISON

Performance versus Tradition. HydroTurf

See how HydroTurf compares to other storm water management revetment systems.

Rock Riprap $4-$10/SF Poor Moderate No No
Articulated Concrete Block $10-$18 /SF Good Slow Depends No
Concrete $8-S12/SF Excellent Slow No No
Gabions / Reno Mattresses $8-514/SF Good Slow Depends No
Fabriform $6 - 59 /SF Poor Moderate No No
Geocell $4-$8/SF Poor - Good Slow Depends Depends

* All costs are estimates and may vary depending upon project size, geographic location and market conditions.

High
Moderate - High
Minimal
High
Moderate - High

Moderate - High



HYDRAULIC PERFORMANCE TESTING

= Testing performed at Colorado State University - Engineering
Research Center

= ASTM D 7277 / 7276 - Performance Testing of Articulating Concrete
Block (ACB) Revetment Systems for Hydraulic Stability in Open
Channel Flow

= HydroTurf® system maxed out test facility capacity without
reaching performance (32 hours of testing)

= Flow velocity > 40 ft/sec
= No instability or damage of system

= No erosion of subgrade soil




HYDROTU RF® AS AN OVERFLOW SPILLWAY




FINAL PERMITTING AND AGENCY APPROVAL

= Howard County Department of Public Works = Dam is partially on MDOT SHA right-of-way
= Howard Soil Conservation District = MDOT and County sighed memorandum of understanding
= MDE Joint Permit Application = County will provide maintenance for the dam

= MDE Dam Safety Division
= MDOT State Highway Administration

= District 7 Office Permit “« WV _OT

MARYLAND DEPARTMENT
OF TRANSPORTATION

= Highway Hydraulics Division STATE HIGHWAY

ADMINISTRATION
= Real Estate Services \
= Memorandum of Land Use Restriction (MOLR)

= MDE Notice of Intent (NOI)



CONSTRUCTION BEGINS

=4
PAYDIRT, LLC
Saving The Bay, Every Day

HALLATON

ENVIRONMENTAL LININGS




CLEARWATER CONTROLS

= Vital to Proper Construction and
Handling of Materials

= Enabled Site to Dry and be Workable
Within Hours After Rainfall

= Maintained Through the Duration of
Construction Until Riser is Completed

= Allowed for Removal of Old Riser
and Breach of Embankment




PRINCIPAL SPILLWAY AND CONCRETE CRADLE
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ENDWALL AND RISER CONTROL STRUCTURES




CLAY CORE AND SAND FILTER DIAPHRAGM




EMBANKMENT BACKFILL IS COMPLETE




ANCHOR TRENCH EXCAVATION




SUBGRADE EVALUATION

= Consistent

= Firm and Unyielding
= Free of Material > 3/4”

= Visual Inspection and
Soil Probe




GEOMEMBRANE INSTALLATION
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GEOMEMBRANE INSTALLATION

= Each Panel is Marked and Uniquely Identified and Tracked by Installers




GEOSYNTHETIC TURF OVERLAYMENT




ANCHOR TRENCH & CEMENTITIOUS INFILL BINDER

= Weather Dependent

= 5000 PSI Traditional
Concrete Anchor Trench

= 5000 PSI Granulated
Cement Binder Infill

= Binder Raked in by Hand
and Hydrated With Hose




THE FINISHED PRODUCT




THE FINISHED PRODUCT
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MONITORING AND MAINTENANCE

Befare ufilizing this document
a5 A taod, pleasa make sure
. . thal you download the laest
u Vlsual Inspectlons wersion of these guidafines
frem the technical dewnleads
saclion of pur wehsibe 2
www wakarshadgacocom,

= Sagging or Voids Obvious from Surface

= Assess Damage, if any
= Corrective Maintenance and Repair
= MUST be Completed by Qualified Installer

= Reporting




IN SUMMARY

= Rehabilitated earthen
embankment to meet
current design standards

= Enables safe conveyance
of Probable Maximum Flood

= Geosynthetics offer cost-
effective solution

= Low annual maintenance
needs




Contact:

B. Gregory Adolph, P.E.
McCormick Taylor, Inc.

QUESTIONS? Phone: 443-504-7285

E-mail: GAdolph@mccormicktaylor.com
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