
Utility Analysis 
Water 
Availability
A Superior Water System



Fun Facts
Sufficient water through 2050.

Over 1,200 mgd surface water rights
Over 150 mgd groundwater permits
2.1m residents plus wholesale customers
$6M in gross revenue
Over 7,000 miles of pipe
Groundwater wells are an average of 750 ft 
deep



What is provided must be 
taken away!

Drinking Water acquisition, storage, 
treatment, distribution, payments
Wastewater gathered, treated, sold or 
released
What is not used must be managed to 
minimize flooding
A storm water letter will be issued along 
with the water and wastewater capacity 
reservations



Water Sources
Groundwater
Surface Water 



Surface Water Untreated 
Water Facilities

Raw Water Storage in Reservoirs
Lake Houston
Lake Conroe
Lake Livingston
Allen’s Creek Reservoir
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Raw Water Distribution
Main Canal
Luce Canal
Other canals and piping
Lynchburg Pumping Station



Groundwater Facilities
Groundwater Wells
Groundwater Surface Storage Tanks
Groundwater Elevated Tanks



Treated Water Facilities
Northeast Water Purification Plant (80 MGD)

East Water Purification Plant (350 MGD)

Southeast Water Purification Plant (200 
MGD)
Groundwater Storage Tanks
Re-pressurization Tanks



Distribution Facilities
Transmission Piping System
Distribution Piping System
Meters
SCADA



Wastewater Facilities
40 wastewater treatment plants
385 lift stations
225 MGD of wastewater 
590 square mile region
6700 miles of sewer pipelines 6”-144”
126,000 manholes
2’-80’ deep



How do make sure it is safe?
Laws
Codes
Regulations
Standards



Regulating Agencies
Environmental Protection Agency
Texas Commission on Environmental 
Quality
Harris Galveston Subsidence District
Fort Bend Subsidence District
Lone Star Groundwater Conservation 
District (Montgomery County)



Some Laws and Regulations
Clean Water Act
State of Texas Local Government Code 
State of Texas Health and Safety Code
Texas Administrative Code
City of Houston Charter
City of Houston Code of Ordinances



Water Well Permits
Water Wells have two permits

Texas Commission on Environmental Quality
Depending on location one of the three 
agencies

Harris Galveston Subsidence District
Fort Bend Subsidence District
Lone Star Groundwater Conservation District

Surface Water Rights given by the State



Surface Water Rights
Given by the state
Most are on Certificates of Adjudication
Can be for municipal, industrial, irrigation 
or multiple use



Purpose of Regulations and 
Standards

Protects Reservoirs and groundwater wells
Protect infrastructure
Minimize maintenance costs



System Standards
All Available On-Line
Design Manuals
Standard Specifications
Standard Products
Standard Details



How is it paid for?
City of Houston Enterprise Fund
Capital Investments paid by issuance of 
bonds
Operations and Maintenance paid by 
revenue 
Bond debt paid from revenue and impact 
fees
Rate payers provide the revenue



Municipal Utility District 
Financing

MUDS finance Capital by property tax
MUDS finance Operations and 
Maintenance by revenue



Developer Financing
Developers build most new pipe in the 
City
Developer Incentives

Cost Sharing Agreements
Developer Participation Contracts
Chapter 380 (Mayor’s Office)

Brownfields
Municipal Settings Designations
MUDS and Improvement Districts



Proposed Development
Residential or Commercial

Must be platted through the Planning 
Commission
Must have water and wastewater service 
Must meet 2012 International Building Code

As supplemented by City of Houston
New Public Pipe

Must meet Design Manual, Standard 
Specifications, Standard Products, and 
Standard Details



WCR Application Now Online
The “long form” application is now on-line
Applications can be walk-in for a short 
form or electronic submittal
Short form is for residential single family 
home with existing adequate pipe
Applications must include proof of 
ownership, map of location, agent 
authorization form, property tax 
assessment, and survey or site plan



Intake/Sal
es Orders 
(Impact 
Fees)

Verify 
Receipts

Triage 
Review

Work up

More 
information or 
Infrastructure 
Support 
needed -

Infrastructure/
Engineering 
Support

Review Type

QA/QC

Sign

WCR Process 
5/18/2016



System Analysis Tools
Discharge Criteria Sheet also known as the 
Impact Fee Service Unit Equivalent Table
Derived from billing records of types of 
development
Based on a single family residential unit of 
under 3,000 square feet
With required Code water saving fixtures the 
amount has diminished from 315 gpd to 250 
gpd



Discharge Criteria Sheet





Analysis Guidelines
Flow = Q = Area X Velocity (A X V)
For wastewater use 4Q
Undeveloped acreage for wastewater 
7500 gpd/acre or 10,000 gpd/acre high 
density or 13,500 gpd/acre high volume 
user (includes 4Q) or use area studies
For water use 0.6 gpm or 0.36 gpm from 
TCEQ



Additional Analysis
Evaluate capacity using hydraulic 
spreadsheets based on standard 
engineering principles – Hazen Williams, 
Mannings
For full flow pipe use the Major Loss 
Calculator
For partially full pipe use Q Calc. (4Q has 
been added)



Major Loss Calculator
FLOW HEAD LOSS

Line 
Size

7 ft/s 6 ft/s 5 ft/s 4 ft/s 3 ft/s 2 ft/s 1 ft/s 7 ft/s 6 ft/s 5 ft/s 4 ft/s 3 ft/s 2 ft/s 1 ft/s
MGD MGD MGD MGD MGD MGD MGD ft / kft ft / kft ft / kft ft / kft ft / kft ft / kft ft / kft

108 " 287.8 246.7 205.6 164.5 123.4 82.2 41.1 0.91 0.68 0.49 0.32 0.19 0.09 0.02

102 " 256.7 220.1 183.4 146.7 110.0 73.4 36.7 0.97 0.73 0.52 0.34 0.20 0.10 0.03

96 " 227.4 194.9 162.4 130.0 97.5 65.0 32.5 1.04 0.78 0.56 0.37 0.22 0.10 0.03

90 " 199.9 171.3 142.8 114.2 85.7 57.1 28.6 1.12 0.84 0.60 0.40 0.23 0.11 0.03

84 " 174.1 149.2 124.4 99.5 74.6 49.7 24.9 1.22 0.91 0.65 0.43 0.25 0.12 0.03

78 " 150.1 128.7 107.2 85.8 64.3 42.9 21.4 1.33 1.00 0.71 0.47 0.28 0.13 0.04

72 " 127.9 109.6 91.4 73.1 54.8 36.5 18.3 1.46 1.09 0.78 0.52 0.30 0.14 0.04

66 " 107.5 92.1 76.8 61.4 46.1 30.7 15.4 1.61 1.21 0.86 0.57 0.34 0.16 0.04

60 " 88.8 76.1 63.5 50.8 38.1 25.4 12.7 1.80 1.35 0.97 0.64 0.38 0.18 0.05

54 " 72.0 61.7 51.4 41.1 30.8 20.6 10.3 2.04 1.53 1.09 0.72 0.42 0.20 0.06

48 " 56.9 48.7 40.6 32.5 24.4 16.2 8.1 2.34 1.76 1.25 0.83 0.49 0.23 0.06

42 " 43.5 37.3 31.1 24.9 18.7 12.4 6.2 2.92 2.20 1.57 1.04 0.61 0.29 0.08

36 " 32.0 27.4 22.8 18.3 13.7 9.1 4.6 3.75 2.82 2.01 1.33 0.78 0.37 0.10

30 " 22.2 19.0 15.9 12.7 9.5 6.3 3.2 4.64 3.49 2.49 1.65 0.97 0.46 0.13

24 " 14.2 12.2 10.2 8.1 6.1 4.1 2.03 6.98 5.25 3.74 2.48 1.45 0.69 0.19

20 " 9.9 8.5 7.1 5.6 4.2 2.8 1.41 9.34 7.02 5.01 3.31 1.95 0.92 0.25

16 " 6.3 5.4 4.5 3.61 2.71 1.80 0.90 13.16 9.89 7.06 4.67 2.74 1.29 0.36

12 " 3.55 3.05 2.54 2.03 1.52 1.02 0.51 21.96 16.51 11.78 7.79 4.57 2.16 0.60

8 " 1.58 1.35 1.13 0.90 0.68 0.45 0.23 42.84 32.20 22.97 15.20 8.92 4.21 1.17



Q Calc
Input Values Calculate

Diameter 
(d)

Slope 
(S)

Flow 
depth 

Percenta
ge

Roughness 
Coeff. (n)

Flow 
Depth     

(y)

q Flow 
Area     
(A)

Wetted 
Perimeter    

(P)

Hydraulic 
Radius     

(R)

Velocity  
(V)    

Flow              
(Q)

Flow 
Capacity

inches % % full -- inches
degree

s ft2 ft ft ft/s ft3/s gpm % G/D MGD SU
8 0.44% 10.00% 0.013 0.8 73.74 0.018 0.429 0.042 0.92 0.017 7.52 1.96% 10,836 0.011 11

8 0.44% 20.00% 0.013 1.6 106.26 0.050 0.618 0.080 1.42 0.070 31.56 8.22% 45,449 0.045 45

8 0.44% 25.00% 0.013 2 120 0.068 0.698 0.098 1.61 0.110 49.37 12.85% 71,093 0.071 71

8 0.44% 30.00% 0.013 2.4 132.84 0.088 0.773 0.114 1.79 0.157 70.58 18.37% 101,636 0.102 102

8 0.44% 40.00% 0.013 3.2 156.93 0.130 0.913 0.143 2.08 0.271 121.46 31.62% 174,896 0.175 175

8 0.44% 50.00% 0.013 4 180 0.175 1.047 0.167 2.30 0.402 180.21 46.91% 259,500 0.259 259

8 0.44% 60.00% 0.013 4.8 203.07 0.219 1.181 0.185 2.47 0.540 242.14 63.04% 348,685 0.349 349

8 0.44% 70.00% 0.013 5.6 227.16 0.261 1.322 0.197 2.58 0.673 301.75 78.56% 434,526 0.435 435

8 0.44% 80.00% 0.013 6.4 253.74 0.299 1.476 0.203 2.62 0.786 352.29 91.71% 507,305 0.507 507

8 0.44% 90.00% 0.013 7.2 286.26 0.331 1.665 0.199 2.59 0.857 384.13 100.00% 553,148 0.553 553

8 0.44% 100.00% 0.013 8 360 0.349 2.094 0.167 2.30 0.804 360.42 93.83% 518,999 0.519 519



Additional Investigation and 
Assistance

Field investigation for dry flow depth, dye 
testing, meter locations
Request support from Long Term Planning, 
Wastewater Operations, Drinking Water 
Operations



Additional Investigation and 
Analysis

Check other large requests in the area
If new construction is necessary, check with 
online tools such as GIMS CIP/CIPMS/Planning 
to de-conflict new construction
Write insert for letter in ILMS
Customer may appeal or request a different 
response and provide additional information 
for changes, perform fire flow tests, clean and 
televise pipe, and provide their own 
calculations for review



Payment of Impact Fees and 
Ability to Obtain Permits

The customer must come to the building 
to pay impact fees
Once impact fees are paid, tapping and 
building permits may be issued



Impact Fee Activity
Impact Fees from 1990 through October 
2015 $353,252,615.03
In 2009 we were getting around between 
600 and 450 applications per month
Currently we are getting between 800 
and 1100 per month



Taps and Meters
Plan Review

On-line submittal
Walk-in

Large Job Permitting
Meter Easements
Transient Meter Permitting 
Small Meter Permits
Sewer Permits



Plan Reviews Utility Analysis – Developer Services
Plans Reviewed
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Large Job Permitting
May require
Fee
Letter
Bonds
Plans
Plan & Profile
Easement



Meter Easements
Easement documents on a 584 form
11”X17” Mylar
Metes and bounds



Approved Contractor’s List
Master Plumber License
Bonds
Insurance
Acknowledgement of receipt of certain 
standard specifications



Questions?


