
SJRA Board Meeting
September 28, 2017

Hurricane Harvey Storm Event:
Briefing Regarding Lake Conroe Operations 



Time Sequence
August 18 thru August 31, 2017

Hurricane Harvey



Friday, August 18, 2017 - Seven Days Prior to Landfall



Friday



Saturday, August 19, 2017 - Six Days Prior to Landfall



Tuesday, August 22, 2017
Three Days Prior to Landfall



Tuesday



Tuesday



Wednesday, August 23, 2017 - Two Days Prior to Landfall



Wednesday



Wednesday



Wednesday





Thursday, August 24, 2017 - One Day Prior to Landfall



Thursday



Thursday



Thursday



15-25 inches

10-15 inches

Montgomery

Harris

Thursday
8/24/2017
4:42 pm

Thursday
8/24/2017
10:57 am

Montgomery

Harris

15-25 inches

10-15 inches

8 to 10 in6 to 8 in



Thursday



Friday, August 25, 2017 - Landfall at Rockport, Texas 10 pm





Friday



Friday



Friday



Saturday, August 26, 2017 - First Day after Landfall



Saturday



Saturday



Saturday



15-30 inches
Isolated 40

10-15Saturday
8/26/2017
10:52 am Montgomery

8-10



Saturday



Saturday



Saturday
Rainfall = 6”



Sunday, August 27, 2017 - Second day after Landfall



Sunday



Sunday



Sunday



Sunday
Rainfall = 13”

Rest of Event
Rainfall = 3”



Monday, August 28, 2017 - Third Day after Landfall



Monday



Monday



Monday



Monday



Monday



Tuesday, August 29, 2017 - Fourth Day after Landfall



Tuesday



Lake Houston 
discharge

Tuesday



Tuesday



Tuesday



Wednesday, August 30, 2017 - Fifth Day after Landfall



Wednesday





Tax Day 2016 Event



Memorial Day 2016 Event





Hurricane Harvey
Storm Event Peak Lake Level* Peak Release Rainfall 

(rate & duration varies) 

August 2017 
(Harvey) 206.2’ msl 79,141 cfs Over 22”  

(13” on Sunday) 

October 1994 205.6’ msl 33,300 cfs 13-15” 

May 1983 204.6’ msl 8,500 cfs 8” 

May 2016 
(Memorial Day) 204.5’ msl 22,200 cfs 9.5” 

November 1998 204.2’ msl 27,400 cfs 11” 

November 2002 203.8’ msl 21,700 cfs 6.5” 

June 2001 203.8’ msl 9,800 cfs 9.3” 

March 2016 203.1’ msl 7,600 cfs 7” 

April 2016  
(Tax Day) 202.3’ msl 7,000 cfs 7.5” 

 



Lake Conroe Dam

Main Spillway with 
Five Tainter Gates

Service Outlet 
Structure

GRP Intake and 
Pump Station

Key Points Regarding Lake Conroe Operations



Key Point #1 – There’s No Option
to Simply Hold Water and Not Release

• Lake Conroe is a water 
supply reservoir

• Designed to stay near full
• Designed to pass inflows 

from storms
• Very limited freeboard to 

capture inflows
• Structurally, the gates must 

open as lake rises



Tainter GatesDam:
- 2.2 mi long
- 82’ peak ht

Tainter Gates:
- 40’ wide
- 30’ high



Downstream side 
of Tainter Gate

Upstream side 
of Tainter Gate

Top of 
Tainter Gate

Top of 
Water Surface

18” Freeboard



Ogee Weir

Tainter Gate

Normal Pool, Closed Gates

18” Freeboard
Normal Lake Level



Ogee Weir

Tainter Gate

18” Freeboard
Lake Level

Freeboard
Lake 
Level

Lake Discharge

Normal Pool, Closed Gates
Rising Water, Open Gates



Key Point #2 – Lake Conroe REDUCES
downstream flooding

• Even though a water supply reservoir, Lake 
Conroe reduces peak flow through lake

• Possible due to six-foot flowage easement or 
inundation zone

• Operating protocol balances inflow reduction 
and lake level rise



~130,000 cfs

Water detained in 
Lake Conroe

Discharge from 
Lake Conroe

Peak Flow Into 
Lake Conroe

Flow at I-45





Key Point #3 –
Lake Conroe 

makes up roughly 
10 to 20 percent 
of the flows into 

Lake Houston



Impact from Lake Conroe 
watershed:

- Lake Houston = 10-20%
- The Woodlands 

W of I-45 = 0%
- Tomball = 0%
- Woodforest = 0%
- Cleveland = 0%
- Plum Grove = 0%

Jeff Lindner, HCFCD
https://www.youtube.com/watch?
v=SowuK0T41Rc

https://www.youtube.com/watch?v=SowuK0T41Rc






Key Point #4 – Lake Conroe level remained 
within authorized flowage easement

• Six-foot flowage easement acquired when lake 
was constructed

• Recorded in deed records
• Authorizes inundation up to 207’ msl
• During Harvey, peak elevation was 206.24’ msl



Flowage 
easement



Permanent Flowage 
Easement Elev = 207.00

Normal Water 
Surface Elev = 201.00







Key Point #5 – SJRA does not pre-release 
prior to storm events

• Primary reason – high risk of making 
downstream flooding problems worse

• It would take weeks to safely lower Lake 
Conroe any significant amount

• Small increase in storage makes no difference 
in large storm event like Harvey

• Weather predictions not accurate enough



Time required to safely lower Lake Conroe

Release Rate 

(cfs)

Daily Volume 
Released 

(acre-feet)

Daily Reduction 
in Lake Level

(inches)

Retained daily rainfall 
for entire watershed 

assuming 50% 
infiltration (inches)

625 1,250 0.75 0.1

1,250 2,500 1.5 0.2

2,500 5,000 3 0.4



Forecast

Storm dissipated from 
forecasts six days from 
ultimate landfall.

August 22 (three days 
from landfall), NWS 
announced:

- “remnants of Harvey 
centered over Yucatan.”

- “likely to redevelop 
into a tropical storm or 
hurricane over the 
warm waters of the Bay 
of Campeche.”



Two days from 
landfall, 
heavier rainfall 
projected 
downstream 
of Lake Conroe

Wednesday



One day before 
landfall, 
heavier rainfall 
projected 
downstream of 
Lake Conroe

Thursday



Key Point #6 – SJRA follows pre-planned 
emergency communications protocols 

• Partners with emergency response agencies in 
both Montgomery and Harris counties

• SJRA has no ability to order or control 
evacuations or to serve as emergency response

• SJRA’s role is to operate the dam and notify 
appropriate emergency officials

• SJRA conducts periodic table top exercises with 
these agencies



SJRA provides real-time data 
throughout storm events
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