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© NYCRR Part 675

 \

Title 6 of the New York Codes, Part 673: Dam Safety
Rules, and Regulations (NYCRR) Regulations

Purpose: Administer Environmental
Conservation Law Article 15 and

regulate dam safety and dam safety
programs



NYSDEC Dam

safety 8 Class A - Low Hazard Dam
Reg u Iatlons' Dam failure is unlikely to result in damage to anything

H aza rd more than isolated and unoccupied buildings and

o o . undeveloped lands.
Classification

S i ?

Lake Katonah Dam 3

m Class B — Intermediate Hazard Dam

Dam failure is likely to pose the threat of personal injury
or result in substantial economic, environmental, or
infrastructure loss.

Loss of human life is not expected.

g Class C - High Hazard Dam

Dam failure is likely to result in widespread substantial
economic, environmental, or infrastructure loss.
Loss of human life is likely.

NR Reservoir #1 Dam
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NYSDEC Dam

DAM HAZARD CLASSIFICATION

Safety REQUIREMENT FREQUENCY c B A

° HIGH INTERMEDIATE LOW
Regulations:
Requirements ’ ’
Annual Certification Annually by Jan 31 v v N/A
. Annual Review and
Emergency Action Plan Update v v N/A
. 2 Years for Class C
Dam Safety Inspection 4 Years for Class B v v N/A
Engineering Every 10 Years 2022 2025 N/A

Assessment

- indicates requirement that must be fulfilled
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c\Sh erbrooke

NYSDEC Dams ~ /ﬁ < Ad e
Inventory

Rochester' e ¢

jo!
Syracuse

New Hamps

Pennsylvania

OHartford
Connecticut

Dam Hazard Classification:
Class A (4289) Y o ot AL
Class B (626) et e S
Class C (408) NewSo SR TY o




Engineering
Assessment
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Required every 10 years for Class B and C
dams or if assighed Condition Rating of
“unsafe” or “unsound”

— Safety Inspection

— Hydrologic and hydraulic analysis
— Spillway capacity determination
— Stability and structural analysis

— Hazard Classification

— Emergency Action Plan Review



Com m.o.n . “.4 Insufficient Spillway Capacity
Rehabilitation >
Issues 2
@M |nadequate Stability Factors of
e Safety
T Insufficient Low Level Outlet
Capacity

i s Dam Condition Issues
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Spillway Design Floods for Existing Dams

Spl | Iway Hazard Classification Spillway Design Flood (SDF)

Capacity 100 year
B 150% of 100 year
C 50% of Probable Maximum Flood

Guidelines for the Design of Dams, 1989, NYSDEC Division of Water

Mount Beacon
Dam Spillway
(Class C Dam)
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. Digital Elevation Model Hydrologic Soil Group Land Use and Land Cover
Hydrologic

Analysis

Land Use and Land Cover

- Open Water

|:] Developed, Open Space
[ Developed, Low Intensity
- Developed, Medium Intensity
I D:veloped, High Intensity
- Barren Land

- Deciduous Forest
- Evergreen Forest
‘ Mixed Forest

[ shrubrscrup

:l Herbaceuous

|:| Hay/Pasture

:l C - Cultivated Crops
e o [ ] woody Wetlands

Emergent Herbaceuous
\\ s I ) Wetlands

Hydrologic Soil Group
A
.8

Elevation (ft NAVD88)
- High : 602.69

- Low : 198.491



Stabil Ity Load Case Load Condition Minimum Required
Analysis: Factor of Safety
Gravity Dam

Guidelines Case 1 Normal 15

Case 2 lce 1.25

Spillway Design Flood

Case 3 (SDF)

1.25

Case 4 Seismic 1.0
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Stability

nalysis:
pical
ravity
ection
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L 5614
WATER EL. 559.2"
e

HYDROSTATIC SOIL

PRESSURE PRESSURE |

4.34 KIPS 2.38 KPS

39
EL. 547.4"

736 LBS/FT 403 LBS/FT

y  WATER EL 559.2°

736 LBS/FT

ALURE. PLAE

Extreme (SDF)

B— - —
EL. 559.2' ——
HYDROSTATIC oL o toiee
PRESSURE PRESSURE
664 KPS i
2.38 KIPS.
49 N
EL 547.4° o
911 LBS/FT 403 LBS/FT
91t LBS/FT

WATER EL. 548.2'

v 7on |, 19 LBS

Small pressure from

9.6 KIPS

UPUFT
PRESSURE

downstream water

y  WATER EL. 559.

™

HYDROSTATIC
PRESSURE

4.34 KIPS

39

EL 547.4°

SOIL.
PRESSURE. ul
2.38 KiIi
38 KIPS

OVERTURNNG
PONT

e
736 LBS/FT 403 LBS/FT e
¥
736 LBS/FT
= B 7.4 KPS
UPLIFT
PRESSURE
S . .
N
ADOED SEDMENT
RESERVOIR
NRTW FORCE {00 SWE T
WATER EL 550.2°
pevaa7 B
HYOROSTATC KPS HER T ea L
PRESSURE o050 S T
434 KPS KPS = Sae
57 P o i
39 . i -
"l =
£l 5474 . <L jorommms
736 LBS/FT 111 1BS/FT 0.1 LBS/FT 403 LBS/FT § — J

736 LBS/FT

7.4 KPS



Stability
Analysis:
Embankment
Dam
Guidelines
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Loading Condition

Steady Seepage with Normal

Slope to be
Analyzed

Minimum
Required Factor
of Safety

Loading Conditions Downstream 1.
Steady Seepage with Design
Loading Conditions (SDF) Downstream L
Downstream 1
Seismic Loading Conditions
Upstream 1
. . Downstream 1.1
Rapid Drawdown with Normal
Loading Conditions
Upstream 1.1
Rapid Drawdown with Design Downstream 13

Loading Conditions (SDF)




Stability
Analysis:
Embankment
Section

Elevation (ft)

Elevation (ft)
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File Name: Glass Lake Dam Slope Normal Pool 827 4 ft.gsz, Date: 12/2/2015, Kind: SLOPE/W, Method: Morgenstern-Price

Name: Fill  Model: Mohr-Coulomb  Unit Weight: 120 pcf  Cohesion: 50 psf  Phi: 30 Phi-B:0°
Name: Foundation Soil ~ Model: Mohr-Coulomb  Unit Weight: 120 pcf  Cohesion: 50 psf  Phi: 30 Phi-B: 0
Name: Concrete  Model: Mohr-Coulomb Phi8:0

Unit Weight: 150 pcf  Cohesion: 1000 psf  Phi: 36

60 56 52 -48 44 40 36 -2 28 24 20 16 12 8 4 0 4
T T T T T 1T 1T 11 T T T
840 (—

FOS:1.37
836

828

A A S R v A N BN IO AR N L

800
4 48 52 % &

60 56 52 48 44 40 36 32 28 24 -0 16 12 8 4 0 4 8 12

Distance (ft)

Normal Pool

16 20 24 28 32 %6 40

File Name: Glass Lake Dam Slope Normal Pool 827 4 ft Seismic upstr.gsz, Date: 12/14/2015, Kind: SLOPE/W, Method: Morgenstern-Price

Name: Fill  Model: Mohr-Coulomb  Unit Weight: 120 pef  Cohesion. 50 psf  Phi: 30 PhiB. 0
Name: Foundation Soll  Model Mohr-Coulomb  Unit Weight 120 pef  Cohesion: S50 psf ~ Phi: 30 PhB: 0
Name: Concrete Phi-B: 0

Model: Mohv-Coulomb  Unit Weight: 150 pof
Kho = 0.134g o
60 -56 52 48 44 .40 36 -3

12 16 20 24 28 32 36 40 44 48 52 56 60
M—T T T T 1 1

L L L A A 844

840 840

FOS: 1.12

60 -56 -52 48 -a4

-40 -36 32 28 -24 20 16 12 8 4 O 4 8 12

Distance (ft)

Seismic Upstream

16 20 24 28 32 36 40 44 48 52 56 60

Elevation (ft)

Elevation (ft)

60
844

840

836

832

828 |

824 |

820

816

812

808

804

Ll

00
60

812

808

804

80

66 -52 -48 -44 40 -36 -32 -28 -24 20 16 12 8 4 O 4 8

56 -52

0
60 56

File Name: Glass Lake Dam Slope Flood 830.5 ft.gsz, Date: 12/21/2015, Kind: SLOPE/W, Method: Morgenstern-Price
Name: Fill  Model: Mohr-Coulomb  Unit Weight: 120 pcf  Cohesion: 50 psf  Phi: 30 Phi-B: 0

Name: Foundation Soil  Model: Mohr-Coulomb  Unit Weight: 120 pef ~ Cohesion; 50 psf  Phi: 30 Phi-B. 0

Name: Concrete  Model: Mohr-Coulomb  Unit Weight: 150 pef  Cohesion: 1000 psf  Phi: 35 Phi-B 0

48 52

56 -52 -48 -44 40 36 -32 -28 24 20 16 -12 8 4 0 4
T T T I

0 44
I | T 11 1 =] I

FOS: 1.07

56 60

24

Yy VY VY 7V YY ¥V VYV VYV VW

Distance (ft)

Flood (SDF

File Name: Glass Lake Dam Slope Normal Pool 827 .4 ft Seismic downstr.gsz, Date: 12/14/2015, Kind: SLOPE/W, Method: Morgenstern-Price
Name: Fill  Model: Mohr-Coulomb  Unit Weight: 120 pcf  Cohesion: 50 psf  Phi: 30 Phi-B. 0

Name: Foundation Soil  Model: Mohr-Coulomb  Unit Weight. 120 pcf ~ Cohesion: 50 psf  Phi:30°  Phi-B: 0 °

Name: Concrete  Model: Mohr-Coulomb  Unit Weight: 150 pef ~ Cohesion: 1000 psf  Phi:35°  Phi-B:0°

Kho =0.134g ¥

-48 44 40 -36 32 28 -24 -20 -16

T 1T T T |G

8
-52 -48 -44 40 -36 -32 -28 -24 -20 -16 -12 8 -4 0 4 8 12 48 52 56 60

Distance (ft)

Seismic Downstream

16 20 24 28 32 36 40 44

8
12 16 20 24 28 32 36 40 44 48 52 56 60

820

816

812

808

804

00



Stability
Analysis:
Embankment
Section
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Name: Fill

Elevation (ft)

-60

844

840 |

File Name: Glass Lake Dam Slope Normal Pool 827 4 ft RD upstr.gsz, Date: 12/8/2015, Kind: SLOPE/W, Method: Morgenstern-Price

Model: Mohr-Coulomb  Unit Weight: 120 pef ~ Cohesion: 50 psf  Phi: 30 Phi-B. 0
Name: Foundation Soll ~ Model: Mohr-Coulomb  Unit Weight: 120 pcf  Cohesion: 50 psf  Phi: 30 Phi-B: 0
Name: Concrete  Model: Mohr-Coulomb  Unit Weight: 150 pef  Cohesion: 1000 psf  Phi: 35 Phi-B: 0

56 52 48 44 40 36 -32 -28 -24 20 _if

Drawdown Total Cohesion: 1500 psf  Drawdown Total Phi: 0

Drawdown Total Cohesion: 2000 psf  Drawdown Total Phi: 0
Orawdown Total Cohesion: 0 psf ~ Drawdown Total Phi: 0
8 12 16 20 24 28 32 38 40 44 48 52 6 6
-7 T 1 L I T T I T T T T T 1

800
60 56 52 48 44 40 36 32 28 24 20 16 12 8 4 O 4 8 12 16 20 24 28 32 36 40 44 48 52 S5 €@
Distance (ft)

Normal Pool - Rapid
Drawdown Upstream

Name: Fill  Model: Mohr-Coulomb  Unit Weight: 120 pef ~ Cohesion: 50 psf  Phi: 30 Phi-B: 0
Name: Foundation Soil  Model: Mohr-Coulomb  Unit Weight 120 pcf ~ Cohesion: 50 psf  Phi: 30 Phi-B: 0
Name: Concrete  Model: Mohr-Coulomb  Unit Weight: 150 pef ~ Cohesion: 1000 psf  Phi: 35 Phi-B: 0

Elevation (ft)

File Name: Glass Lake Dam Slope Normal Pool 827 4 ft RD downstr.gsz, Date: 12/8/2015, Kind: SLOPEM, Method: Morgenstern-Price
Name: Fif  Model: Mohr-Coulomb  UnitWeight 120 pcf  Cohesion: 50 psf  Phi 30° PhiB:0°  Drawdown Total Cohesion: 1500 psf  Drawdown Total Phi O

Name: Foundation Soil ~ Model Mohr-Coulomb  Unit Weight 120 pcf ~ Cohesion: 50 psf  Phi 30° Phi-B:0°  Drawdown Total Cohesion: 2000 psf  Drawdown Total Phi 0
Name: Concrete  Modet Mohr-Coulomb  Unit Weight: 150 pcf  Cohesion: 1000 psf  Phi:36°  PhiB:0°  Drawdown Total Cohesion: 0 psf  Drawdown Total Phi: 0

1 k3 T &I T 5

|
60 56 -52 -48 -44 40 36 -32 28 24 -0 -6 -12 -8 4 0 4 H k

Elevation (ft)

4 0 4 8 24 28 32 36 40 44 48 852
Distance (ft)

Normal Pool - Rapid
Drawdown Downstream

File Name: Glass Lake Dam Slope Flood 830.5 ft RD downstr.gsz, Date: 12/21/2015, Kind: SLOPE/W, Method: Morgenstern-Price

Drawdown Total Cohesion: 1500 psf  Drawdown Total Phi: O
Drawdown Total Cohesion: 2000 psf  Drawdown Total Phi: 0
Drawdown Total Cohesion: 0 psf  Drawdown Total Phi: 0

4 48 52 5% 60
1

60 56 52 48 44 40 36 32 -28 -24 20 16 12 8 4 0 4
L T T I T

832

828

Y Y YV VYT Y Y VY Y Y R

800 800
60 -56 -52 48 44 40 -36 32 -28 24 20 16 12 8 -4 0O 4 8 12 16 20 24 28 32 3B/ 40 44 448 52 56 60
Distance (ft)

Flood (SDF) - Rapid
Drawdown Downstream



Low Level
Outlet
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Mount Beacon Reservoir Dam

Pocket Dam

The low level drain is required to have sufficient capacity to discharge
90% of the storage below the lowest spillway crest within 14 days,
assuming no inflow into the reservoir.

Guidelines for the Design of Dams, 1989
NYSDEC Division of Water



General

_p — Undesirable vegetation
Conditions

— Deteriorating concrete
— Irregular dam crest
— Potential piping

— Wet embankments
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Increase capacity by raising non-overflow
section and adding auxiliary spillway

Spillway
Capacity:
St. JOSGph’S Before After
Lake Dam
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Spillway
Capacity:
St. Joseph’s
Lake Dam -
After
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Embankment

Spillway




Spillway Increase capacity by raising hon-overflow section
Enhancement:
Browns Dam
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Pleasure Lake Dam

Spillway
Enhancement:
Pleasure Lake
Dam

New emergency spillway

\\\I)




Spillway
Enhancement:
Lake Louise
Marie
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Concrete Dam - Anchoring

Stability
Improvements:

St. Joseph’s
Dam
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Concrete Dam — adding mass

Stability
Improvements:
Chiselhurst
Dam

w2

s
= 1" CHAMFER TYP.

-1
’./)\.
Vo

i

=

6 OOWELS @ 24 CC

EXISTING NON-OVERFLOW SECTION

SECTION
1|12

SCALE: 1= 10"
SCALE
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2 o 2 4 FEET



Stability
Browns Dam
Embankment
Remediation
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Embankment Dam - flatten downstream slope and seepage blanket

FOR GATEHOUSE DETALS (SEE
THE SULLNAN ARCHITECTURAL
[ GROUP DRAWINGS)

WATER LEVEL DATA
LOGGER BY OWNER

8" COMPACTED ON~SITE CRUSHED

STONE RECYCLED MATERWAL
g’i"zu‘g 2%,/ CREST EL 442.0°
£ 43708 ROUND
1 SURFACE
EL. 431.0" ~\\
7 WA
CLEARING & 33
STRIPPNG LNE < 60"
ey EL 420.0'%
st fesse [ 1]
(SEE DETAL $24)
TE INTO EXISTG
A EMBANKUENT SLOPE SN
s ORNE STEM ExTENSION  4'=0°(TYR) —] | S
/ 1 SYSTEM vgm SUPPORTS 10-0°(TYP)
INTAKES & o
/ ‘A
=

30% BUTTERFLY VALVE WITH DRARAGE B!
WEGA FLANGE ADAPTOR

GROUND SURFACE
(6" HYDROSEEDED TOP SOIL)

EMBANKMENT FILL -/ S
EMBANKMENT FILL-

2-0° MIN. INAGE BLANKET OPEN LINED
TOE DRAIN

EXISTING 30", w'n.-/
(SEE DRAWNG §#24) AND 6% PPES

TYPICAL SECTION THRU GATEHOUSE

(NTS)

Before

. EXSTING 7'~2" WIDE i
£L. 386.5'% \comm TO REMAIN

T —

==
TR

_L 30%, 167, AND 4" w:.j
3-0" MIN. EXTENSIONS ENCASED IN CONCRETE
10"-0"

RIPRAP BED
A5 ELEVARONS VAR MINIMUM STONE SIZE 5™
ALONG TOE OF DAM

After




Low Level
Outlet Repair:
St. Joseph’s
Dam
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Low Level Outlet

Construction




Low Level New LLO drains 40%

Outlet: of Lake
Lake Louise
Marie Pumping to assist

and drain remainder
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Installing new LLO’s in existing dams can be risky and

Low Level |
Outlet expensive

Alternative — Excavation Risk
Approach — Cofferdam Risk

— Seepage Path in Embankment Dams

Pumping Alternatives
— Pumps as supplement (Lake Louise Marie and Wolf Lake)

— Pumps Only (Pleasure Lake)
— Pump sizes must be reasonable and readily available
— Develop a documented plan, get DEC approval, and

\\\I) include in EAP



Undesirable
Vegetation

Issues:
— Difficult to inspect — hides problems

— Attracts borrowing rodents

WS I )
— Tree roots create seepage paths



Deteriorating
Concrete

#5@12" TYP,

1" CHA, TYP, 2 1}&..
{ ‘ (26" MIN, LAP.) ‘
4 =7 hd

#5@12" HORIZONTAL E.F, TYP.—|

J |6 TYP
3" MIN, TYP. 4
e
fﬂ
[ .
N
#5 90° HOOK VERTIGAL |7 H | a
BARS@12" EF. TYP—tmf 30 \\
LT <
16" MIN.
EMBEDMENT [
EXISTING CONCRETE
BUTTRESS I
[ —
a 1
| (
fal / <
(
\ 4
]
{

i

) \<

£/4/ #650° HOOK DOWELS :
/ @ 30" CIC EW. |
" [ .
= e

SECTION / O

C-301 | C-504

TYPICAL BUTTRESS REPAIR DETAIL

SCALE: 3i4"=
SCALE

WS I ) ————




Potential

. . INITIATION — CONTINUATION - PROGRESSION SN BREACH/FAILURE
P I p I n g Leakage exits on d/s Continuation of Backward erosion Breach mechanism
side of core and erosion progresses back to forms
backward erosion the reservoir
initiates

(a) Backward erosion piping in the embankment
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Swinging Bridge



Financing

. — Bank Loans
Strategies

— Homeowner Assessment (HOA)
— Project Phasing
— Available Grants through
Consolidated Funding Application (CFA)
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Thank you!

Hans Hasnay, PE Theresa Chu, EIT, ENV SP
Dams & Reservoirs Practice Leader Water Resources Engineer
845-781-0635 914-449-9130
Hans.Hashay@wsp,com Theresa.Chu@wsp.com

Allan Estivalet, PE, CFM

Water & Environment Area Manager
718-473-2427
Allan.Estivalet@wsp.com

wsp.com




