
STUDY REPORT 
for 

Ravensway South Subdivision  
Drainage Improvements - 2018 

Prepared For: 
HARRIS COUNTY 

PRECINCT 3 
UPIN: 19103MF14A01 

  Prepared By: 

TxEng F-257 | 1710 Seamist Drive, Houston, Texas 77008 | 713.869.3433 | BinkleyBarfield.com 

http://www.binkleybarfield.com/?utm_source=internal&utm_medium=email&utm_campaign=Email
TVC
Text Box
MAY 2022

TVC
Text Box
5/31/2022



 

i 

 
 

TABLE OF CONTENTS 
 Page 
 
EXECUTIVE SUMMARY ...................................................................................................... 1 
 
1.0 INTRODUCTION  .................................................................................................... 2 
      1.1 Authorization ...................................................................................................... 2 
      1.2 Location .............................................................................................................. 2 

     1.3 Purpose and Scope ............................................................................................. 2 
     1.4 Existing Conditions ............................................................................................. 3 
     1.5 Project Milestones…………………….….………………………………………………….…………….3 

 
2.0 STUDIES AND DESIGN INFORMATION .................................................................... 4 

     2.1 Survey and Design Information .......................................................................... 4 
2.2 Utilities & Conflict ............................................................................................... 5 

          2.3 Drainage Study ................................................................................................... 5 
     2.3.1   Existing Flooding History  .............................................................. 5 

                        2.3.2   Existing Storm Sewer Computations ............................................. 6 
 
3.0 PROPOSED IMPROVEMENTS AND RECOMMENDATION ......................................... 7 

     3.1 Proposed Typical Sections .................................................................................. 7 
     3.2 Design Recommendation .................................................................................... 7 
     3.3 Project Benefits ................................................................................................... 8 
     3.4 Construction Cost Estimate………….….…………………………………………………….……….8 

 

4.0       EXHIBITS 

4.1. Location Maps 
4.2 Offsite Drainage Area Map 
4.3 Floodplain Map 
4.4 Existing Typical Cross Sections 
4.5 Proposed Typical Sections 
4.6 Roadway Plan & Profile 
4.7 ROW and Topographic Survey 
4.8 Utility Conflict Table 
4.9 Construction Cost Estimate 

   5.0.    APPENDICES 

5.1 Drainage Impact Analysis 
5.2 HCFCD Letter of No Objection 

 
 



 

1 

EXECUTIVE SUMMARY 

The Ravensway South Subdivision, built in the 1970s, encompasses approximately 67 acres of single-
family residential properties. It is located in the White Oak Bayou watershed in Precinct 3 of Harris 
County, Texas, as shown in Exhibit 4.1.  The subdivision is located on the north side of Cypress North 
Houston Road, just east of its intersection with Huffmeister Road.  The subdivision consists of 
concrete curb-and-gutter streets with existing curb inlets and underground storm sewers, which 
outfall into an existing trunkline storm sewer in Cypress North Houston Road, which then outfalls 
into E133-00-00. 

The scope of services for this report includes summarizing the findings of data collection and field 
investigations associated with the project, presenting three alternative options, developing an 
opinion of probable construction cost for each alternative, and making a recommendation for the 
proposed improvements. The team established for the project included Costello, Inc. for drainage 
and Landtech, Inc. for surveying. 

The subdivision is reported to have experienced structural flooding in approximately 16 homes 
during Hurricane Harvey, with approximately 11 of those experiencing flooding in previous major 
storm events.  Existing conditions within the project area are typical of older subdivisions that have 
been insufficiently maintained and have not been upgraded to meet current standards of rainfall 
intensity. 

This Study Report outlines the findings by Binkley & Barfield, Inc. for the Ravensway South 
Subdivision Drainage Improvements Project.  Three alternatives were evaluated and presented in 
this report.  Alternative 1 is recommended and includes replacing storm sewer pipes along Raven 
South Drive and tributary runs along Shaft Drive and Birdcall Lane.  Extensions to the existing 
tributary runs along Nevermore Drive, Ravens Caw Drive, Raven Roost Drive, Blackbird Drive, and 
Ravenwing Drive are proposed to reduce gutter ponding along those streets during the 50% annual 
exceedance probability (AEP) design event.  Additionally, all Type B-B inlets are proposed to have 
the plates replaced with inlet grates to increase inlet capacity and help reduce ponding 
depths/widths.  

Proposed improvements for Alternative 1 are shown in the plan and profile drawings in Exhibit 4.6.  
The proposed typical roadway cross sections are presented in Exhibit 4.5.   

The proposed improvements will increase the level of service of the pipes and inlets to a 50% AEP 
(2-year) design level, as required in the Harris County design criteria.  However, due to the restricted 
capacity of the downstream systems in Cypress North Houston Road and the E133-00-00 outfall 
channel, a 1% AEP (100-year) level of service cannot be achieved without significant downstream 
improvements, as discussed in Alternatives 2 and 3. 

The recommended improvement cost for Alternative 1 is estimated to be $3,539,000, without 
contingency.  
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1.0 INTRODUCTION 

1.1 Authorization 

Binkley & Barfield, Inc. (BBI) was authorized to proceed with engineering services on behalf 
of the Harris County Engineering Department (HCED), administered by the Recovery and 
Resiliency Division for Drainage Improvements to the Ravensway South Subdivision.  BBI was 
given notice to proceed on June 30, 2021, under UPIN# 19103MF14A01 to provide drainage 
improvements consisting of storm sewer systems along neighborhood streets in the 
Ravensway South Subdivision.     

1.2 Location 

The Ravensway South Subdivision is located in western Harris County on the north side of 
Cypress North Houston Road, just east of its intersection with Huffmeister Road, as shown in 
Exhibit 4.1.  The subdivision is in Harris County Precinct 3 and is operated by Timberlake 
Improvement District.  The total area of the Ravensway South Subdivision is approximately 
67 acres.  

The project is located in the White Oak Bayou watershed and lies within a Zone X 
(Unshaded) area.  It is reported that 16 structures within this subdivision experienced 
flooding during Hurricane Harvey.  Additionally, it is reported that 11 of these homes 
experienced multiple structural flooding incidents in previous events, ranging from Tropical 
Storm Allison (2001) to the Tax Day flood in 2016.  

1.3 Purpose and Scope 

The purpose of this Study Report is to present the findings from the engineering 
investigations and reports, which gave the recommendations for drainage improvements to 
alleviate the existing flooding that occurs in the Ravensway South Subdivision.   Three 
alternatives were studied and evaluated in this report 

The proposed improvements for the recommended Alternative 1 include replacing trunkline 
storm sewer pipes along Raven South Drive from approximately Raven Flight to Scamp, and 
tributary runs along Shaft Drive and Birdcall Lane.  Extensions to the existing tributary runs 
along Nevermore Drive, Ravens Caw Drive, Raven Roost Drive, Blackbird Drive, and 
Ravenwing Drive are also proposed to reduce gutter ponding along those streets during the 
50% AEP design event.  Additionally, all Type B-B inlets are proposed to have the plates 
replaced with inlet grates to increase inlet capacity and help reduce ponding depths/widths.  

The scope of the Study Report consists of the following and will summarize the findings for 
each assessment, analysis, or investigation:  

• Review and analysis of the existing conditions 
• Drainage Impact Analysis 
• Utility conflict coordination list 
• Right-of-way alignment and topographic survey 
• Preliminary cost estimates 
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1.4  Existing Conditions 

The project is in Harris County, Precinct 3.  The existing conditions are as follows:  

The Ravensway South Subdivision is comprised of neighborhood streets, typically with two-
lane concrete pavement, 28-feet wide, with curb and gutter back-to-back, and existing inlets 
and storm sewer drainage which serves an area of approximately 67 acres.  Streets with this 
configuration include Raven South Drive, Birdcall Lane, Ravens Mate Drive, Ravenwing Drive, 
Cypress North Houston Road, Ravens Caw Drive, Raven Roost Drive, Raven Flight Drive, 
Blackbird Drive, Shaft Drive, Nevermore Drive, and Crow Court Drive.  

• Typical right-of-way (ROW) is 60-feet. 
• There are CenterPoint (CNP) gas lines within the existing neighborhood ROW. 
• Existing overhead and buried electric, and fiber lines. 
• There are multiple driveways and mailboxes on both sides or the roadway. 
• There is a 12-inch public water line, and 8-inch and 10-inch sanitary utilities provided in 

the ROW of the roadway. 
 

1.5  Project Milestones 

The milestones and approval dates are listed below: 

• Notice to proceed was issued on June 30, 2021, under UPIN# 19103MF14A01 by HCED. 
 

• A Topographic Survey (TSPS Category 6, Condition 2) and Right-of-Way Survey (TSPS 
Category 1B, Condition 2) of the streets and utility easements were performed by 
Landtech, Inc. starting in July 2022 and was accepted by HCED on September 9, 2021.  

 
• The Drainage Impact Analysis was prepared by Costello, Inc. in February 2022 and was 

assigned project number 2111020168.  A Letter of No Objection was sent by HCFCD on 
March 7, 2022. 

 
• Final plan set, cost estimate, and bid form will be submitted in July 2022 and should be 

approved in August 2022. 
 

• Final study report will be submitted May 23, 2022, and should be approved in July 2022. 
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2.0 STUDIES AND DESIGN INFORMATION 

2.1 Survey and Design Information 

A Topographic Survey (TSPS Category 6, Condition 2) and Right-of-Way Survey (TSPS 
Category 1B, Condition 2) of the streets and utility easements were performed by Landtech, 
Inc. The survey was accepted by HCED on September 9, 2021. The surveys performed are as 
described below.   

• Raven South Drive – approximately 2,500 feet 
• Birdcall Lane – approximately 1,450 feet 
• Ravens Mate Drive – approximately 370 feet 
• Ravenwing Drive – approximately 820 feet 
• Cypress North Houston Road – approximately 50 feet 
• Ravens Caw Drive – approximately 700 feet 
• Raven Roost Drive – approximately 850 feet 
• Raven Flight Drive – approximately 50 feet 
• Blackbird Drive – approximately 800 feet 
• Shaft Drive – approximately 1,820 feet 
• Nevermore Drive – approximately 1,270 feet 
• Crow Court Drive – approximately 1,150 feet 

The survey of ROW, top of curb, gutter, and centerline pavement elevations at the high and 
low points in the remaining street ROWs in Ravensway South Subdivision were obtained. The 
survey also included inlet and outlet, water surface, bottom of basin, and high bank 
elevations.  See Exhibit 4.7 for the ROW and topographic survey.  

The Category 6, Condition II survey includes: 

• Establish horizontal and vertical control based on Texas state plane coordinates, south 
central zone, Horizontal Datum: NAD 83, 2001 Adjustment. Vertical Datum will be 
based on NAVD 88, 2001 Adjustment. 

• Establish existing ROW along Proposed Storm Sewer Route 
• Collect cross-sections of ditches and streets extending five feet beyond the PUE in the 

subject area at a maximum spacing of one hundred feet. 
• Collect topographic drainage detail of all driveways, street intersections and walkways 

crossing the ditches within the subdivision. 
• Provide stormwater and invert elevations along the existing roadside ditch routes. 
• Tie in Level B SUE underground utility markings. 

The survey also includes existing ROW maps (Exhibit X) following Category 1B, Condition 
II requirements and the corresponding control point map.   

 

 

 



 

5 

2.2 Utilities and Conflict 

The proposed project site contains multiple potential utility conflicts along neighborhood 
streets within Ravensway South Subdivision. Existing utilities are shown on the plan and 
profile drawings, and a Utility Conflict Table was prepared, summarizing the locations of 
conflict with existing utilities are shown below.  See Exhibit 4.8 for additional detail. 

• CenterPoint Gas lines 
A 1 ¼” - 2” IP plastic gas line runs along Raven South behind the east and west back of 
curb. There is a possible conflict between these cables and the proposed storm sewer 
and pavement / sidewalk removal. 
 

• CenterPoint underground electric 
CenterPoint electric lines feeding existing light poles run perpendicular to Raven South 
and cross from the west ROW to the light poles which are located behind the west back 
of curb. There is a possible conflict between these cables and the proposed storm sewer 
and sidewalk removal. 
 

• AT&T Texas / SWBT cable 
A 12” AT&T / SWBT duct bank and cables runs along Ravens South Drive behind the east 
and west back of curb. There is a possible conflict between these cables and the 
proposed storm sewer and pavement / sidewalk removal. 
 

• Comcast  
A Comcast underground cable is located along Raven South behind the east and west 
back of curb. There is a possible conflict between these cables and the proposed storm 
sewer and pavement / sidewalk removal. 
 

• Timberlake Improvement District 
An 8”-12” waterline and an 8” sanitary sewer are located along Raven South behind the 
east and west back of curb. There is a possible conflict between these utilities and the 
proposed storm sewer and pavement / sidewalk removal. 

 

2.3 Drainage Study 

The Drainage Impact Analysis was prepared by Costello, Inc. in February 2022 as shown in 
Appendix 5.1 and was assigned project number 2111020168.  A Letter of No Objection was 
sent by HCFCD on March 7, 2022. 
 
2.3.1 Existing Flooding History 

The crown of Cypress North Houston Road pavement is approximately 2 feet above the 
natural ground/top of curb elevations in the Ravensway South Subdivision.  The limited 
capacity and large drainage area tributary to the Cypress North Houston Road northern 
roadside ditch does not provide a level of service for rainfall events which exceed the 
existing storm sewer capacities, as would be required under current design criteria.  This 
drainage configuration creates ponding conditions along the southern end of Raven South, 
which causes access issues in moderate localized events and potential structural flooding in 
larger localized events and during larger watershed-wide events.  



 

6 

 
2.3.2 Existing Storm Sewer Computations 

The existing condition storm sewer network within the Ravensway South subdivision and 
along Cypress North Houston Road from E133-00-00 to Huffmeister Road was simulated 
using a spreadsheet analysis.  The spreadsheet first computes Rational Method peak flows 
for the 50% AEP design event, the associated headlosses along each reach of the system, 
and compares the resulting Hydraulic Grade Line (HGL) and gutter elevations for compliance 
with the design criteria.  The 50% AEP analysis also includes computations of the ponding 
width (spread) and ponding depths in the gutters and at the storm sewer curb inlets.  The 
rainfall data used for this analysis is the Harris County Region 3 Atlas 14 Intensity-Duration-
Frequency (IDF) data from the 2019 PCPM, as required in the CoH IDM and the 2019 
Regulations of Harris County, Texas for the Approval and Acceptance of Infrastructure (HC 
Regs). 

The spreadsheet then computes 1% AEP peak flows, HGL elevations, and compares those 
results to the natural ground elevations at the street right-of-way line for compliance with 
the design criteria.  The spreadsheet also computes 10% AEP peak flows, HGL elevations, 
and compares those results to the gutter elevations and natural ground elevations at the 
street right-of-way line. The results of the existing condition 50% AEP hydraulic analysis 
indicate that the HGL elevations along Raven South Drive exceed the gutter elevations by as 
much as 2.5 feet for all of the storm sewer reaches upstream of Ravens Roost Drive and all 
of the tributary systems along the side streets throughout the subdivision.  This indicates 
that the existing storm sewer system is not in compliance with the current 50% AEP event 
hydraulic profile criterion.   
 
Additionally, the 1% AEP results indicate that the HGL elevations greatly exceed the natural 
ground at right-of way elevations throughout the system.  The HGL elevations as computed, 
while unrealistically high, indicates that the pipe system is unable to meet the current 1% 
AEP design criteria.  This result is expected since this system was designed and constructed 
circa 1978, well before the more modern design criteria for 1% AEP storm sewer design 
requirements.  An analysis of the 1% AEP sheet flow and inlet capacities was performed in 
order to determine whether the existing inlets have the capability of conveying the 
computed 1% AEP runoff from the drainage area tributary to each inlet location, 
independent of the HGL conditions created by the pipe system serving the inlets.  Refer to 
Appendix A for the full Drainage Impact Analysis and additional information.  HCFCD issued 
an INO letter for this analysis on March 3, 2022, and is included as Appendix B. 
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3.0 PROPOSED IMPROVEMENTS AND RECOMMENDATION 

The focus of this project is to improve drainage and reduce structural flood risk within The 
Ravensway subdivision by replacing and upsizing the existing storm sewer system.  

3.1 Proposed Typical Sections 

Refer to Exhibit 4.4 for additional detail. 

• Raven South Drive from Raven Flight Drive to South to Raven Roost Drive 
o The proposed storm sewer will be installed along the east side of the road behind 

the back of curb while the existing is removed. 
o The existing sidewalk and the east roadbed will be replaced 
o The west side of the road will not be disturbed 

 
• Raven South Drive from Raven Roost Drive to Scamp Drive 

o The proposed storm sewer will be installed along the west side of the road behind 
the back of curb while the existing is removed. 

o The existing sidewalk and the west roadbed will be replaced 
o The east side of the road will not be disturbed 

 
• Ravenwing Drive, Blackbird Drive, Raven Flight Drive, Raven Roost Drive, Raven Caw 

Drive, Birdcall Lane, Nevermore Drive, Shaft Drive 
o The proposed storm sewer will be installed along the south side of the road behind 

the back of curb while the existing is removed. 
o The existing sidewalk and a portion of the west roadbed will be replaced 
o The north side of the road will not be disturbed 

 
 

3.2 Design Recommendation 

In addition to the recommended design, two other alternatives were evaluated but 
ultimately not recommended. The second alternative included designing storm sewer 
improvements only within the Ravensway South Subdivision, which would lower the 1% AEP 
Atlas 14 HGL elevations to provide a future level of service throughout the system’s service 
area assuming downstream improvements are made. The third alternative included 
improvements of the storm sewer trunkline along Cypress North Houston between Raven 
South and the outfall into E133-00-00 to lower the headlosses in the trunkline to allow the 
storm sewer improvements to meet the design criteria. Neither of these provided enough 
benefit so the original Alternative 1 described below was selected for the proposed 
improvements and design of this project. 
 
In order to reduce the headlosses throughout the Ravensway South internal storm sewer 
system for the 50% AEP design event, thus bringing the proposed system into compliance 
with the current 50% AEP design criteria, certain reaches of storm sewer are proposed to be 
improved.  The improvements include:  
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• Replacing a reach of existing 30, 48, 54, and 60-inch pipes along Raven South Drive with 
66-inch RCP.  

• Replacing the existing 30 and 36-inch pipes along Shaft Drive with 42-inch RCP.   

• Replacing the existing 30 and 36-inch pipes along Birdcall Lane with 36 and 42-inch RCP.  

• Extending the storm sewer systems along Nevermore Drive, Ravens Caw Drive, Raven 
Roost Drive, Blackbird Drive, and Ravenwing with 24-inch RCP, with an additional pair of 
inlets-on-grade to reduce the initial drainage areas to those gutter runs, thus reducing 
ponding widths along those streets.  

• Adding a pair of inlets-on-grade along Birdcall Lane and Raven Flight Drive to reduce the 
drainage areas to the existing gutter runs which exceeded allowable ponding widths, thus 
reducing ponding widths along those streets.  

• Replacing the solid plate covers on all B-B inlets with grate covers to increase inlet 
capacities.  

• Replacing the existing C-1 inlet pairs at the intersections of Blackbird Drive and 
Ravenwing Drive with C-2 inlets to reduce ponding widths and maximize the sheet flow 
interception capacity at these two locations. 

Refer to Appendix A for the full Drainage Impact Analysis for additional information. 

 

3.3 Project Benefits 

Below are the benefits of proposed improvements: 

• Upgrades subdivision to 2-year capacity with Atlas 14 rainfall 
• Within project scope outlined in engineering agreements 
• Relatively low cost, similar to recommendation from previous study 
• No detention mitigation required; outflow rate reduced 
• Improves safety, roads passable more quickly after rainfall 
• Neighborhood disruption during construction is minimized 

 
 
3.4 Construction Cost Estimate 

The preliminary construction cost estimate for this project is $3,539,000.                           
Refer to Exhibit 4.9 for detailed construction cost estimate. 
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EXHIBIT 4.2 
OFFSITE DRAINAGE AREA MAP 
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EXHIBIT 4.3 
FLOODPLAIN MAP 
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EXHIBIT 4.4 
EXISTING TYPICAL CROSS SECTIONS 





EXHIBIT 4.5 
PROPOSED TYPICAL SECTIONS 







EXHIBIT 4.6 
ROADWAY PLAN AND PROFILE 































































EXHIBIT 4.7 
ROW AND TOPOGRAPHIC SURVEY 
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C21
C22
C23
C24
C25

C101
C102
C103
C104

25.00'
330.00'

25.00'
25.00'
25.00'

270.00'
25.00'
25.00'
50.00'
25.00'
25.00'
50.00'
25.00'
25.00'
50.00'
25.00'
25.00'
50.00'
25.00'
25.00'

342.39'
25.00'

282.39'
330.00'

25.00'
300.00'
300.00'
300.00'
300.00'

43.63'
59.52'
39.27'
39.27'
41.03'
48.69'
34.91'
21.03'

162.65'
21.03'
21.03'

162.65'
21.03'
21.03'

157.97'
18.69'
21.03'

162.65'
21.03'
39.27'
76.82'
44.92'
63.35'
69.28'
38.87'
54.11'
52.36'
67.75'
62.99'

100°00'00"
10°20'00"
90°00'00"
90°00'00"
94°02'23"
10°20'00"
80°00'00"
48°11'23"

186°22'46"
48°11'23"
48°11'23"

186°22'46"
48°11'23"
48°11'23"

181°01'23"
42°50'00"
48°11'23"

186°22'46"
48°11'23"
90°00'00"
12°51'15"

102°56'19"
12°51'15"
12°01'41"
89°05'33"
10°20'00"
10°00'00"
12°56'19"
12°01'52"

38.30'
59.44'
35.36'
35.36'
36.58'
48.63'
32.14'
20.41'
99.85'
20.41'
20.41'
99.85'
20.41'
20.41'

100.00'
18.26'
20.41'
99.85'
20.41'
35.36'
76.65'
39.11'
63.22'
69.15'
35.07'
54.03'
52.29'
67.60'
62.88'

S41°51'00"E
S02°59'00"W
N46°51'00"W
N43°09'00"E
N44°49'49"W
N02°59'00"E
N48°09'00"E
S64°03'19"W
N46°51'00"W
N22°14'41"E
N25°56'41"W
N43°09'00"E
S67°45'19"E
S67°45'19"E
N45°49'41"E
N23°16'00"W
N25°56'41"W
N43°09'00"E
S67°45'19"E
N43°09'00"E
S86°29'26"E
N48°42'43"E
S86°30'55"E
S85°49'58"E
S47°18'13"E
N02°59'00"E
N03°09'00"E
S86°17'18"E
S85°50'04"E

SURVEY CONTROL POINTS
CP STATION OFFSET BASELINE SURFACE NORTH SURFACE EAST ELEV DESCRIPTION
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

1000

7+90.68
5+23.65
2+77.01

10+21.13
13+71.70
21+61.15
24+61.52
18+91.74
16+07.64
13+02.95

9+52.79
7+19.45
8+91.57
5+07.27
5+37.44
3+11.05
7+33.89
7+89.91
8+47.79
9+18.39
4+99.35

12+32.66
11+73.02

7+98.74
27+23.39
21+23.76
18+47.05
13+14.07

8+42.81
29+83.89

2.08 LT
20.59 RT
20.34 LT
23.44 LT
23.08 LT
20.10 RT
21.36 LT
23.99 LT
20.73 RT
18.33 LT
20.90 LT
24.44 LT
16.48 RT

9.18 LT
25.98 RT
47.47 RT
36.41 LT

0.13 LT
20.02 LT
16.63 RT

0.31 RT
0.25 LT

20.46 RT
21.12 RT

0.09 LT
0.05 LT
0.32 RT
0.31 LT
0.13 LT

19.29 LT

13,910,514.77
13,910,204.50
13,910,237.44
13,910,264.57
13,910,275.52
13,910,270.93
13,910,569.80
13,910,000.24
13,909,714.32
13,909,412.96
13,909,062.95
13,908,829.65
13,908,778.02
13,908,788.82
13,908,649.69
13,908,556.24
13,908,657.10
13,909,071.61
13,909,102.94
13,909,658.27
13,909,661.06
13,909,963.36
13,910,510.44
13,910,497.70
13,910,832.23
13,910,820.13
13,910,812.60
13,910,811.53
13,910,788.67
13,911,091.97
13,913,663.33

3,036,822.62
3,036,858.38
3,036,610.55
3,037,354.18
3,037,704.59
3,038,044.66
3,037,993.52
3,038,009.29
3,038,058.64
3,038,010.14
3,038,020.92
3,038,026.26
3,037,637.77
3,037,236.46
3,038,083.58
3,037,872.16
3,038,291.28
3,037,236.38
3,037,583.47
3,037,636.18
3,037,216.83
3,037,575.55
3,037,498.21
3,037,124.15
3,038,006.33
3,037,622.79
3,037,346.21
3,036,815.00
3,036,344.29
3,037,978.73
3,035,381.05

131.76
131.31
132.69
131.85
132.02
131.78
131.35
130.76
130.53
129.99
130.21
129.97
129.98
131.30
131.15
131.55
131.62
132.45
131.36
130.22
131.56
130.66
132.00
132.89
131.70
132.08
131.50
131.45
131.92
131.66
133.38

RAVENS MATE
BIRDCALL
BIRDCALL
BIRDCALL
 BIRDCALL

RAVEN SOUTH
RAVEN SOUTH
RAVEN SOUTH
RAVEN SOUTH
RAVEN SOUTH
RAVEN SOUTH
RAVEN SOUTH
RAVENWING

CROW CT
RAVEN SOUTH

CYPRESS NORTH
CYPRESS NORTH

CROW CT
BLACKBIRD

RAVEN ROOST
RAVEN ROOST
RAVENS CAW
NEVERMORE
NEVERMORE

RAVEN SOUTH
SHAFT
SHAFT
SHAFT
 SHAFT

 RAVEN SOUTH

 CUT "X" IN CONCRETE
 CUT "X" IN CONCRETE

 SET 3/8" IR W/LANDTECH CAP
CUT "X" IN CONCRETE
CUT "X" IN CONCRETE
CUT "X" IN CONCRETE
CUT "X" IN CONCRETE
CUT "X" IN CONCRETE

SET 3/8" IR W/LANDTECH CAP
CUT "X" IN CONCRETE
CUT "X" IN CONCRETE
 CUT "X" IN CONCRETE

SET 3/8" IR W/LANDTECH CAP
CUT "X" IN CONCRETE
 CUT "X" IN CONCRETE

SET 3/8" IR W/LANDTECH CAP
MAG NAIL

CUT "X" IN CONCRETE
CUT "X" IN CONCRETE
CUT "X" IN CONCRETE
CUT "X" IN CONCRETE
CUT "X" IN CONCRETE
CUT "X" IN CONCRETE
CUT "X" IN CONCRETE
SET COTTON SPINDLE
CUT "X" IN CONCRETE
CUT "X" IN CONCRETE
CUT "X" IN CONCRETE
CUT "X" IN CONCRETE
CUT "X" IN CONCRETE

HCFCD RM 110135 - NEW PRELI

LINE TABLE
LINE BEARING DISTANCE

L1
L2
L3
L4
L5
L6
L7
L8
L9
L10
L11
L12
L13
L14
L15
L16
L17
L18
L19
L20
L21
L22
L23
L24
L25
L26
L27
L28
L29
L30
L31
L32
L33
L34
L35
L36
L37
L38
L39
L40
L41
L42
L43
L44
L45
L46
L47
L48
L49
L50
L51
L52
L53
L54
L55
L56
L57
L58
L59
L60
L61

L100
L101
L102
L103
L104
L105
L106
L107
L108
L109
L110
L111
L112
L113
L114
L115
L116
L117
L118
L119

119.99'
111.88'
204.01'
205.00'

1131.35'
119.99'

1131.35'
220.00'

14.14'
14.14'

220.00'
54.13'
14.19'
14.08'

115.02'
64.05'

211.95'
14.19'

140.04'
135.01'

14.13'
902.68'
911.98'

14.15'
100.00'

17.52'
707.90'
715.95'

14.10'
220.00'

14.18'
14.10'

230.00'
150.50'

0.95'
175.00'

1035.00'
14.14'

220.00'
111.88'
178.20'
190.00'
708.37'
714.56'
702.19'
696.29'

1116.35'
1111.35'

99.37'
1095.45'
850.37'
786.30'
571.03'

46.54'
13.75'

597.97'
220.00'
356.93'

14.14'
14.14'
63.12'

600.00'
962.41'
806.10'

89.76'
1065.00'
1441.35'
450.00'
290.00'
804.41'
816.86'
691.35'

1200.00'
627.97'
376.36'

48.87'
1191.35'

15.27'
14.14'

802.69'
100.05'

N88°09'00"E
S88°09'00"W
N01°51'00"W
N01°51'00"W
S88°09'00"W
N88°09'00"E
N88°09'00"E
S01°51'00"E
S46°51'00"E
N43°09'00"E
N01°51'00"W
N87°36'02"E
S47°30'51"E
N42°29'09"E
N87°41'32"E
N87°41'32"E
N87°26'29"E
N42°37'14"E
N87°26'29"E
S87°43'43"W
N47°13'38"W
N02°11'00"W
N87°43'43"E
N42°46'21"E
N02°11'00"W
N47°25'50"W
S88°09'00"W
S88°09'00"W
S42°59'00"W
S02°11'00"E
S47°01'00"E
N42°59'00"E
N02°11'00"W
S02°11'00"E
S08°09'00"W
S01°51'00"E
N01°51'00"W
S43°09'00"W
S01°51'00"E
S88°09'00"W
N01°51'00"W
N01°51'00"W
N88°09'00"E
N88°09'00"E
N88°09'00"E
N88°09'00"E
N88°09'00"E
S88°09'00"W
N88°13'02"E
N88°09'00"E
N87°19'37"E
N87°19'37"E
S88°09'00"W
S79°49'08"E
S79°49'08"E
S88°09'00"W
S01°51'00"E
N01°51'00"W
N46°51'00"W
S43°09'00"W
S01°51'00"E
N87°41'21"E
N02°11'00"W
N88°09'00"E
N08°09'00"E
N01°51'00"W
N88°09'00"E
N01°51'00"W
N01°51'00"W
N88°09'00"E
N88°09'00"E
N88°09'00"E
N87°14'33"E
N88°09'00"E
N01°51'00"W
S79°49'08"E
N88°09'00"E
N08°09'00"E
S46°51'00"E
N88°09'00"E
N88°09'00"E

13,909,363.31 3,037,127.00
3,038,029.2713,909,392.4513+02.74

4+00.00

BASELINE STATION TABLE
STATION SURFACE NORTH SURFACE EAST

BIRDCALL LANE

CYPRESS NORTH HOUSTON RD

RAVEN SOUTH DRIVE

RAVENS MATE DR

RAVENWING DR

5+00.00
14+62.41
15+16.52
16+06.28
16+58.64
31+00.00

3,036,837.31
3,036,834.08
3,036,822.78

13,910,124.37
13,910,224.31
13,910,574.13

4+00.00
5+00.00
8+50.00

3,037,245.87
3,038,051.55

13,908,781.85
13,908,807.87

5+00.00
13+06.10

13,910,216.24
13,910,262.77

3,036,584.21
3,038,024.81

2+00.00
8+00.00

13,908,599.19
13,908,623.38

3,037,759.29
3,038,358.80

RAVENS CAW DRIVE

2+50.00
21+53.64

13,908,611.29
13,909,573.00
13,909,626.96
13,909,715.82
13,909,768.03
13,911,208.64

3,038,059.05
3,038,022.38
3,038,025.19
3,038,037.92
3,038,040.79
3,037,994.26

5+00.00
16+91.35

13,909,955.60
13,909,977.92

3,037,343.02
3,038,034.01

BLACKBIRD DRIVE

CROW CT. DR.

5+00.00
13+04.41

5+00.00
7+90.00

13,909,071.70
13,909,097.67

3,037,236.51
3,038,040.50

13,908,781.85
13,909,071.70

3,037,245.87
3,037,236.51

NEVERMORE DRIVE

RAVEN ROOST DRIVE

5+00.00
16+91.35

5+00.00
13+16.86

13,910,509.16
13,910,547.62

13,909,661.39
13,909,687.76

3,036,824.88
3,038,015.61

3,037,217.47
3,038,033.90

SHAFT DRIVE
5+00.00

17+00.00
17+67.75
18+16.62
18+79.61
26+00.00

13,910,772.05
13,910,829.79
13,910,825.41
13,910,816.77
13,910,812.20
13,910,835.46

3,036,001.88
3,037,200.49
3,037,267.96
3,037,316.06
3,037,378.77
3,038,098.78

RAVEN FLIGHT DRIVE

1/26/22



CP-1

CP-2

CP-3

CP-4 CP-5

CP-6 CP-7 CP-8
CP-9 CP-10

CP-11

CP-12

CP-13

CP-14
CP-15

CP-17

CP-16

CP-18 CP-19

CP-20

RAVENSWAY SOUTH SUBDIVISION L ET HCDN
2525 North Loop West, Suite 300,

Houston, Texas 77008
T: 713-861-7068 F: 713-861-4131

TBPELS Registration No. 10019100

 DRAINAGE IMPROVEMENT PROJECT

UPIN 19103MF14701 
CONTROL POINT SWING TIES SHEET

1/26/22



CP-21

CP-22

CP-23

CP-24

CP-25

CP-26

CP-27

CP-28

CP-29 CP-30

RAVENSWAY SOUTH SUBDIVISION L ET HCDN
2525 North Loop West, Suite 300,

Houston, Texas 77008
T: 713-861-7068 F: 713-861-4131

TBPELS Registration No. 10019100

 DRAINAGE IMPROVEMENT PROJECT

UPIN 19103MF14701 
CONTROL POINT SWING TIES SHEET

1/26/22



RAVENSWAY SOUTH SUBDIVISION L ET HCDN
2525 North Loop West, Suite 300,

Houston, Texas 77008
T: 713-861-7068 F: 713-861-4131

TBPELS Registration No. 10019100

 DRAINAGE IMPROVEMENT PROJECT

UPIN 19103MF14701 
INDEX SHEET

SCALE: 1" = 150' (22"X34" SHEET)

150 300

              1" = 300' (11"X17" SHEET)

0

1/26/22
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RAVENSWAY SOUTH SUBDIVISION L ET HCDN
2525 North Loop West, Suite 300,

Houston, Texas 77008
T: 713-861-7068 F: 713-861-4131

TBPELS Registration No. 10019100

 DRAINAGE IMPROVEMENT PROJECT

UPIN 19103MF14701 
RAVENWING DRIVE 

SCALE: 1" = 20' (22"X34" SHEET)

20 40

              1" = 40' (11"X17" SHEET)

0

11
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RAVENSWAY SOUTH SUBDIVISION L ET HCDN
2525 North Loop West, Suite 300,

Houston, Texas 77008
T: 713-861-7068 F: 713-861-4131

TBPELS Registration No. 10019100

 DRAINAGE IMPROVEMENT PROJECT

UPIN 19103MF14701 

11

10

SCALE: 1" = 20' (22"X34" SHEET)

20 40

              1" = 40' (11"X17" SHEET)
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RAVENSWAY SOUTH SUBDIVISION L ET HCDN
2525 North Loop West, Suite 300,

Houston, Texas 77008
T: 713-861-7068 F: 713-861-4131

TBPELS Registration No. 10019100

 DRAINAGE IMPROVEMENT PROJECT

UPIN 19103MF14701 

10

RAVEN SOUTH DRIVE

SCALE: 1" = 20' (22"X34" SHEET)

20 40

              1" = 40' (11"X17" SHEET)

0

(ROW VARRIES)
VOLUME 285 PAGE 24 H.C.M.R.

FILES H545809, H578531, H783952, H803963 &
H904170 O.P.R.R.P.H.C.
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FILES H545809, H578531, H783952, H803963 &
H904170 O.P.R.R.P.H.C.
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RAVENSWAY SOUTH SUBDIVISION L ET HCDN
2525 North Loop West, Suite 300,

Houston, Texas 77008
T: 713-861-7068 F: 713-861-4131

TBPELS Registration No. 10019100

 DRAINAGE IMPROVEMENT PROJECT

UPIN 19103MF14701 

11

RAVEN SOUTH DRIVE & BLACKBIRD DRIVE

SCALE: 1" = 20' (22"X34" SHEET)

20 40

              1" = 40' (11"X17" SHEET)

0

(60' ROW )
VOLUME 285 PAGE 24 H.C.M.R.
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12
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RAVENSWAY SOUTH SUBDIVISION L ET HCDN
2525 North Loop West, Suite 300,

Houston, Texas 77008
T: 713-861-7068 F: 713-861-4131

TBPELS Registration No. 10019100

 DRAINAGE IMPROVEMENT PROJECT

UPIN 19103MF14701 
RAVEN SOUTH DRIVE & RAVEN FLIGHT DRIVE

SCALE: 1" = 20' (22"X34" SHEET)

20 40

              1" = 40' (11"X17" SHEET)

0

(60' ROW )
VOLUME 285 PAGE 24 H.C.M.R.
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RAVEN ROOST DRIVE
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RAVENSWAY SOUTH SUBDIVISION L ET HCDN
2525 North Loop West, Suite 300,

Houston, Texas 77008
T: 713-861-7068 F: 713-861-4131

TBPELS Registration No. 10019100

 DRAINAGE IMPROVEMENT PROJECT

UPIN 19103MF14701 
RAVEN SOUTH DRIVE & RAVEN FLIGHT DRIVE

SCALE: 1" = 20' (22"X34" SHEET)

20 40

              1" = 40' (11"X17" SHEET)

0

(60' ROW )
VOLUME 285 PAGE 24 H.C.M.R.

RAVEN ROOST DRIVE

8

67
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RAVENSWAY SOUTH SUBDIVISION L ET HCDN
2525 North Loop West, Suite 300,

Houston, Texas 77008
T: 713-861-7068 F: 713-861-4131

TBPELS Registration No. 10019100

 DRAINAGE IMPROVEMENT PROJECT

UPIN 19103MF14701 

(60' ROW )
VOLUME 285 PAGE 24 H.C.M.R.

NEVERMORE DRIVE

8

RAVEN SOUTH DRIVE & BIRDCALL LANE 

SCALE: 1" = 20' (22"X34" SHEET)

20 40

              1" = 40' (11"X17" SHEET)
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RAVENSWAY SOUTH SUBDIVISION L ET HCDN
2525 North Loop West, Suite 300,

Houston, Texas 77008
T: 713-861-7068 F: 713-861-4131

TBPELS Registration No. 10019100

 DRAINAGE IMPROVEMENT PROJECT

UPIN 19103MF14701 
BIRDCALL LANE 

SCALE: 1" = 20' (22"X34" SHEET)

20 40

              1" = 40' (11"X17" SHEET)
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RAVENSWAY SOUTH SUBDIVISION L ET HCDN
2525 North Loop West, Suite 300,

Houston, Texas 77008
T: 713-861-7068 F: 713-861-4131

TBPELS Registration No. 10019100

 DRAINAGE IMPROVEMENT PROJECT

UPIN 19103MF14701 
BIRDCALL LANE 

SCALE: 1" = 20' (22"X34" SHEET)

20 40

              1" = 40' (11"X17" SHEET)
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RAVENSWAY SOUTH SUBDIVISION L ET HCDN
2525 North Loop West, Suite 300,

Houston, Texas 77008
T: 713-861-7068 F: 713-861-4131

TBPELS Registration No. 10019100

 DRAINAGE IMPROVEMENT PROJECT

UPIN 19103MF14701 
RAVENS MATE DRIVE & BIRDCALL LANE 

SCALE: 1" = 20' (22"X34" SHEET)

20 40

              1" = 40' (11"X17" SHEET)
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RAVENSWAY SOUTH SUBDIVISION L ET HCDN
2525 North Loop West, Suite 300,

Houston, Texas 77008
T: 713-861-7068 F: 713-861-4131

TBPELS Registration No. 10019100

 DRAINAGE IMPROVEMENT PROJECT

UPIN 19103MF14701 
BLACKBIRD DRIVE & CROW COURT DRIVE

SCALE: 1" = 20' (22"X34" SHEET)

20 40

              1" = 40' (11"X17" SHEET)
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RAVENSWAY SOUTH SUBDIVISION L ET HCDN
2525 North Loop West, Suite 300,

Houston, Texas 77008
T: 713-861-7068 F: 713-861-4131

TBPELS Registration No. 10019100

 DRAINAGE IMPROVEMENT PROJECT

UPIN 19103MF14701 
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Houston, Texas 77008
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EXHIBIT 4.8 
UTILITY CONFLICT TABLES 



Reloc. Reloc.

Conflict Start Date Com. Date
Yes/No Yes/No Yes/No Yes/No

1 6+54 6+86 LT Buried Cable AT&T Texas No Yes No No
Christopher 
Carrasco

832‐396‐4217 cc1255@att.com
Conflicts with Proposed Storm Sewer 

and Pavement Removal
TBD TBD TBD

2 6+54 6+86 LT 8" Sanitary Sewer Timberlake Improvement District No Yes No No
Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Conflicts with Proposed Storm Sewer 

and Pavement Removal
TBD TBD TBD

3 6+54 6+86 LT Underground Cable Comcast No Yes No No Cory Thomas 832‐317‐2849 cthoma014@cable.comcast.com
Conflicts with Proposed Storm Sewer 

and Pavement Removal
TBD TBD TBD

4 6+78 RT 2" IP PLA Gas CenterPoint Energy Gas No Yes No No
Utility 
Coordinating 
Committee

800‐545‐6005
2" Gas encroaches proposed pavement 
and installation of proposed manhole

TBD TBD TBD

5 6+78 RT 12" Water Timberlake Improvement District No Yes No No
Gerald Gehman, 
PE

10376 Stella Link Road    
Houston, TX 77025

713‐942‐2699 glg@as‐engineers.com
12" Water line potentially in conflict 

with proposed manhole
TBD TBD TBD

6 12+81 15+44 RT 12" Water Timberlake Improvement District No Yes No No
Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
12" Water line potentially in conflict 

with proposed storm line
TBD TBD TBD

7 12+81 15+44 RT 2" IP PLA Gas CenterPoint Energy Gas No Yes No No
Utility 
Coordinating 
Committee

800‐545‐6005
2" Gas potentially in conflict with 

proposed storm line
TBD TBD TBD

8 13+03 RT 8" Water Timberlake Improvement District No Yes No No
Gerald Gehman, 
PE

10378 Stella Link Road    
Houston, TX 77025

713‐942‐2701 glg@as‐engineers.com
8" Water line potentially in conflict with 

proposed storm line
TBD TBD TBD

9 13+38 RT
Water Line Service 

Connection
Timberlake Improvement District No Yes No No

Gerald Gehman, 
PE

10378 Stella Link Road    
Houston, TX 77025

713‐942‐2701 glg@as‐engineers.com
Water meter potentially in conflict with 

proposed storm sewer
TBD TBD TBD

10 14+23 RT 1‐1/4" IP PLA Gas CenterPoint Energy Gas No Yes No No
Utility 
Coordinating 
Committee

800‐545‐6005
1‐1/4" Gas potentially in conflict with 

proposed storm line
TBD TBD TBD

11 14+70 RT
Water Line Service 

Connection
Timberlake Improvement District No Yes No No

Gerald Gehman, 
PE

10378 Stella Link Road    
Houston, TX 77025

713‐942‐2701 glg@as‐engineers.com
Water meter potentially in conflict with 

proposed storm sewer
TBD TBD TBD

12 14+73 28+00 RT,LT Buried Cable AT&T Texas No Yes No No
Christopher 
Carrasco

832‐396‐4217 cc1255@att.com Conflicts with Proposed Storm Sewer TBD TBD TBD

Utility Type Owner

Utility Contact/Conflict Table
Project Name: Ravensway South Subdivision Drainage Improvements ‐2021
Project Limits: Ravensway South Subdivision
UPIN No. 19103MF14701
Consultant Name/Project Mgr: BBI/Tommy V. Cromer, P.E.

No. Beginning Station End Station Offset
Is facility located in an 

easment? Describe Conflict (if applicable)
Est. Cost

Probed EmailPhone No.   AddressContact NameSUE 

Revised Date:  5/23/2022 Page 1 of 13



Utility Contact/Conflict Table
Project Name: Ravensway South Subdivision Drainage Improvements ‐2021
Project Limits: Ravensway South Subdivision
UPIN No. 19103MF14701

13 15+73 17+32 RT,LT Underground Cable Comcast No Yes No No Cory Thomas 832‐317‐2849 cthoma014@cable.comcast.com Conflicts with Proposed Storm Sewer TBD TBD TBD

14 15+78 RT 8" Sanitary Sewer Timberlake Improvement District No Yes No No
Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com Conflicts with Proposed Storm Sewer TBD TBD TBD

15 15+99 LT 8" Water Timberlake Improvement District No Yes No No
Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com Conflicts with Proposed Storm Sewer TBD TBD TBD

16 16+00 29+82 LT 8" Water Timberlake Improvement District No Yes No No
Gerald Gehman, 
PE

10378 Stella Link Road    
Houston, TX 77025

713‐942‐2701 glg@as‐engineers.com Conflicts with Proposed Storm Sewer TBD TBD TBD

17 16+24 17+18 LT
Underground 

Electric
CenterPoint Energy Electrical No Yes No No

Cynthia 
Martinez

1111 Louisiana St. CNPT‐
2278C Houston,TX 77002

713‐207‐6555 cindy.martinez@centerpointenergy.com  Conflicts with Proposed Storm Sewer TBD TBD TBD

18 16+24 LT Light Pole CenterPoint Energy Electrical No Yes No No
Cynthia 
Martinez

1111 Louisiana St. CNPT‐
2278C Houston,TX 77002

713‐207‐6555 cindy.martinez@centerpointenergy.com 
Conflicts with Proposed Storm Sewer 

Manhole
TBD TBD TBD

19 17+17 LT Buried Cable AT&T Texas No Yes No No
Christopher 
Carrasco

832‐396‐4217 cc1255@att.com Conflicts with Proposed Storm Sewer TBD TBD TBD

20 17+20 LT 8" Sanitary Sewer Timberlake Improvement District No Yes No No
Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com Conflicts with Proposed Storm Sewer TBD TBD TBD

21 17+21 LT 8" Sanitary Sewer Timberlake Improvement District No Yes No No
Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com Conflicts with Proposed Storm Sewer TBD TBD TBD

22 17+27 LT 2" IP PLA Gas CenterPoint Energy Gas No Yes No No
Utility 
Coordinating 
Committee

800‐545‐6005
2" Gas potentially in conflict with 

proposed storm line
TBD TBD TBD

23 17+62 LT
Water Line Service 

Connection
Timberlake Improvement District No Yes No No

Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Water meter potentially in conflict with 

proposed storm sewer
TBD TBD TBD

24 18+35 LT Buried Cable AT&T Texas No Yes No No
Christopher 
Carrasco

832‐396‐4217 cc1255@att.com Conflicts with Proposed Storm Sewer TBD TBD TBD

25 19+04 LT
Water Line Service 

Connection
Timberlake Improvement District No Yes No No

Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Water meter potentially in conflict with 

proposed storm sewer
TBD TBD TBD

26 20+02 LT 2" IP PLA Gas CenterPoint Energy Gas No Yes No No
Utility 
Coordinating 
Committee

800‐545‐6005
2" Gas potentially in conflict with 

proposed storm line
TBD TBD TBD
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Utility Contact/Conflict Table
Project Name: Ravensway South Subdivision Drainage Improvements ‐2021
Project Limits: Ravensway South Subdivision
UPIN No. 19103MF14701

27 20+06 LT 8" Sanitary Sewer Timberlake Improvement District No Yes No No
Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com Conflicts with Proposed Storm Sewer TBD TBD TBD
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Reloc. Reloc.

Conflict Start Date Com. Date

No. Beginning Station End Station Offset Utility Type Owner Yes/No Yes/No Yes/No Yes/No

Project Limits: Ravensway South Subdivision

Est. Cost

Consultant Name/Project Mgr: BBI/Tommy V. Cromer, P.E.

Probed SUE  Email

Utility Contact/Conflict Table
Project Name: Ravensway South Subdivision Drainage Improvements ‐2021

UPIN No. 19103MF14701

Address
Is facility located in an 

easment? Contact Name Phone No.    Describe Conflict (if applicable)
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Reloc. Reloc.

Conflict Start Date Com. Date

Yes/No Yes/No Yes/No Yes/No

1 1+60 LT 8" Water Timberlake Improvement District No Yes No No
Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Potentially in conflict with proposed 

storm inlet
TBD TBD TBD

2 2+50 RT
Underground 

Electric
CenterPoint Energy Electrical No Yes No No

Cynthia 
Martinez

1111 Louisiana St. CNPT‐
2278C Houston,TX 77002

713‐207‐6555 cindy.martinez@centerpointenergy.com  Conflicts with Proposed Storm Sewer TBD TBD TBD

3 2+50 RT Light Pole CenterPoint Energy Electrical No Yes No No
Cynthia 
Martinez

1111 Louisiana St. CNPT‐
2278C Houston,TX 77002

713‐207‐6555 cindy.martinez@centerpointenergy.com  Conflicts with Proposed Storm Sewer TBD TBD TBD

4 2+52 RT
Water Line Service 

Connection 
Timberlake Improvement District No Yes No No

Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Water meter potentially in conflict 

with proposed storm sewer
TBD TBD TBD

5 7+62 RT 8" Water Timberlake Improvement District No Yes No No
Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Water meter and hydrant potentially in 

conflict with proposed storm inlet
TBD TBD TBD

Beginning Station End Station Offset Utility Type Owner

Utility Contact/Conflict Table
Project Name: Ravensway South Subdivision Drainage Improvements ‐2021
Project Limits: Ravensway South Subdivision
UPIN No. 19103MF14701
Consultant Name/Project Mgr: BBI/Tommy V. Cromer, P.E.

Is facility located in an 
easment? Probed

Est. Cost
Describe Conflict (if applicable)No. SUE  Contact Name Address Phone No.    Email
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Reloc. Reloc.
Conflict Start Date Com. Date

Yes/No Yes/No Yes/No Yes/No

Beginning Station End Station Offset Utility Type Owner

Utility Contact/Conflict Table
Project Name: Ravensway South Subdivision Drainage Improvements ‐2021
Project Limits: Ravensway South Subdivision
UPIN No. 19103MF14701
Consultant Name/Project Mgr: BBI/Tommy V. Cromer, P.E.

Is facility located in an 
easment? Probed

Est. Cost
Describe Conflict (if applicable)No. SUE  Contact Name Address Phone No.    Email
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Reloc. Reloc.

Conflict Start Date Com. Date

Yes/No Yes/No Yes/No Yes/No

1 7+52 LT 8" Water Timberlake Improvement District No Yes No No
Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Potentially in conflict with proposed 

storm inlet
TBD TBD TBD

2 7+82 RT
Water Line Service 

Connection
Timberlake Improvement District No Yes No No

Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Water meter potentially in conflict 

with proposed storm sewer
TBD TBD TBD

3 9+21 RT
Water Line Service 

Connection
Timberlake Improvement District No Yes No No

Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Water meter potentially in conflict 

with proposed storm sewer
TBD TBD TBD

Beginning Station End Station Offset Utility Type Owner

Utility Contact/Conflict Table
Project Name: Ravensway South Subdivision Drainage Improvements ‐2021
Project Limits: Ravensway South Subdivision
UPIN No. 19103MF14701
Consultant Name/Project Mgr: BBI/Tommy V. Cromer, P.E.

Is facility located in an 
easment? Probed

Est. Cost
Describe Conflict (if applicable)No. SUE  Contact Name Address Phone No.    Email
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Reloc. Reloc.

Conflict Start Date Com. Date

Yes/No Yes/No Yes/No Yes/No

1 10+84 LT 8" Water Timberlake Improvement District No Yes No No
Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Water meter and hydrant potentially in 
conflict with proposed storm sewer

TBD TBD TBD

1 10+70 LT Buried Cable AT&T Texas No Yes No No
Christopher 
Carrasco

832‐396‐4217 cc1255@att.com
Potential Conflict with Proposed Storm 

Inlet
TBD TBD TBD

2 10+70 LT 8" Water Timberlake Improvement District No Yes No No
Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Water meter and hydrant potentially in 

conflict with proposed storm inlet
TBD TBD TBD

3 11+67 RT
Water Line Service 

Connection
Timberlake Improvement District No Yes No No

Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Water meter potentially in conflict with 

proposed storm sewer
TBD TBD TBD

4 13+02 RT
Underground 

Electric
CenterPoint Energy Electrical No Yes No No Michael Brower

1111 Louisiana St. CNPT‐
2278C Houston,TX 77002

713‐845‐6654
txmaprequest@CenterPoint energy.com 
michael.brower@CenterPointenergy.com

Conflicts with Proposed Storm Sewer TBD TBD TBD

5 13+02 RT Light Pole CenterPoint Energy Electrical No Yes No No Cynthia Martinez
1111 Louisiana St. CNPT‐
2278C Houston,TX 77002

713‐207‐6555 cindy.martinez@centerpointenergy.com  Conflicts with Proposed Storm Sewer TBD TBD TBD

6 13+07 RT
Water Line Service 

Connection
Timberlake Improvement District No Yes No No

Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Water meter potentially in conflict with 

proposed storm sewer
TBD TBD TBD

Probed
Est. Cost

SUE  Contact NameNo. Beginning Station End Station Offset Utility Type Owner Address Phone No.    Email Describe Conflict (if applicable)

Utility Contact/Conflict Table
Project Name: Ravensway South Subdivision Drainage Improvements ‐2021
Project Limits: Ravensway South Subdivision
UPIN No. 19103MF14701
Consultant Name/Project Mgr: BBI/Tommy V. Cromer, P.E.

Is facility located in an 
easment?
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Reloc. Reloc.
Conflict Start Date Com. Date

Yes/No Yes/No Yes/No Yes/No

1 6+06 RT
Water Line Service 

Connection
Timberlake Improvement District No Yes No No

Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Water meter potentially in conflict with 

proposed storm sewer
TBD TBD TBD

2 6+71 RT Underground Electric CenterPoint Energy Electrical No Yes No No Cynthia Martinez
1111 Louisiana St. CNPT‐
2278C Houston,TX 77002

713‐207‐6555 cindy.martinez@centerpointenergy.com  Conflicts with Proposed Storm Sewer TBD TBD TBD

3 6+71 LT Light Pole CenterPoint Energy Electrical No Yes No No Cynthia Martinez
1111 Louisiana St. CNPT‐
2278C Houston,TX 77002

713‐207‐6555 cindy.martinez@centerpointenergy.com  Conflicts with Proposed Storm Sewer TBD TBD TBD

4 7+47 RT
Water Line Service 

Connection
Timberlake Improvement District No Yes No No

Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Water meter potentially in conflict with 

proposed storm sewer
TBD TBD TBD

5 8+85 RT
Water Line Service 

Connection
Timberlake Improvement District No Yes No No

Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Water meter potentially in conflict with 

proposed storm sewer
TBD TBD TBD

6 9+96 LT 8" Water Timberlake Improvement District No Yes No No
Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Potentially in conflict with proposed 

storm inlet
TBD TBD TBD

7 10+27 RT
Water Line Service 

Connection
Timberlake Improvement District No Yes No No

Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Water meter potentially in conflict with 

proposed storm sewer
TBD TBD TBD

8 10+92 RT Underground Electric CenterPoint Energy Electrical No Yes No No Cynthia Martinez
1111 Louisiana St. CNPT‐
2278C Houston,TX 77002

713‐207‐6555 cindy.martinez@centerpointenergy.com  Conflicts with Proposed Storm Sewer TBD TBD TBD

9 10+92 LT Light Pole CenterPoint Energy Electrical No Yes No No Cynthia Martinez
1111 Louisiana St. CNPT‐
2278C Houston,TX 77002

713‐207‐6555 cindy.martinez@centerpointenergy.com  Conflicts with Proposed Storm Sewer TBD TBD TBD

10 11+67 RT
Water Line Service 

Connection
Timberlake Improvement District No Yes No No

Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Water meter potentially in conflict with 

proposed storm sewer
TBD TBD TBD

11 13+07 RT
Water Line Service 

Connection
Timberlake Improvement District No Yes No No

Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Water meter potentially in conflict with 

proposed storm sewer
TBD TBD TBD

12 14+46 RT
Water Line Service 

Connection
Timberlake Improvement District No Yes No No

Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Water meter potentially in conflict with 

proposed storm sewer
TBD TBD TBD

13 15+16 RT Underground Electric CenterPoint Energy Electrical No Yes No No Cynthia Martinez
1111 Louisiana St. CNPT‐
2278C Houston,TX 77002

713‐207‐6555 cindy.martinez@centerpointenergy.com  Conflicts with Proposed Storm Sewer TBD TBD TBD

Beginning Station End Station Offset Utility Type Owner

Utility Contact/Conflict Table
Project Name: Ravensway South Subdivision Drainage Improvements ‐2021
Project Limits: Ravensway South Subdivision
UPIN No. 19103MF14701
Consultant Name/Project Mgr: BBI/Tommy V. Cromer, P.E.

Is facility located in an 
easment? Probed

Est. Cost
Describe Conflict (if applicable)No. SUE  Contact Name Address Phone No.    Email

Revised Date:  5/23/2022 Page 9 of 13



Utility Contact/Conflict Table
Project Name: Ravensway South Subdivision Drainage Improvements ‐2021
Project Limits: Ravensway South Subdivision
UPIN No. 19103MF14701

14 15+16 RT Light Pole CenterPoint Energy Electrical No Yes No No Cynthia Martinez
1111 Louisiana St. CNPT‐
2278C Houston,TX 77002

713‐207‐6555 cindy.martinez@centerpointenergy.com  Conflicts with Proposed Storm Sewer TBD TBD TBD

15 15+87 RT
Water Line Service 

Connection
Timberlake Improvement District No Yes No No

Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Water meter potentially in conflict with 

proposed storm sewer
TBD TBD TBD

Revised Date:  5/23/2022 Page 10 of 13



Reloc. Reloc.
Conflict Start Date Com. Date

Yes/No Yes/No Yes/No Yes/No

1 13+06 RT 8" Water Timberlake Improvement District No Yes No No
Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Potential Conflict with Proposed 

Storm Inlet
TBD TBD TBD

2 13+02 RT
Underground 

Electric
CenterPoint Energy Electrical No Yes No No

Cynthia 
Martinez

1111 Louisiana St. CNPT‐
2278C Houston,TX 77002

713‐207‐6555 cindy.martinez@centerpointenergy.com  Conflicts with Proposed Storm Sewer TBD TBD TBD

3 13+02 RT Light Pole CenterPoint Energy Electrical No Yes No No
Cynthia 
Martinez

1111 Louisiana St. CNPT‐
2278C Houston,TX 77002

713‐207‐6555 cindy.martinez@centerpointenergy.com  Conflicts with Proposed Storm Sewer TBD TBD TBD

4 13+06 RT
Water Line Service 

Connection
Timberlake Improvement District No Yes No No

Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Water meter potentially in conflict 

with proposed storm sewer
TBD TBD TBD

Beginning Station End Station Offset Utility Type Owner

Utility Contact/Conflict Table
Project Name: Ravensway South Subdivision Drainage Improvements ‐2021
Project Limits: Ravensway South Subdivision
UPIN No. 19103MF14701
Consultant Name/Project Mgr: BBI/Tommy V. Cromer, P.E.

Is facility located in an 
easment? Probed

Est. Cost
Describe Conflict (if applicable)No. SUE  Contact Name Address Phone No.    Email

Revised Date:  5/23/2022 Page 11 of 13



Reloc. Reloc.

Conflict Start Date Com. Date

Yes/No Yes/No Yes/No Yes/No

1 9+09 10+78 RT Buried Cable AT&T Texas No Yes No No
Christopher 
Carrasco

832‐396‐4217 cc1255@att.com Conflicts with Proposed Storm Sewer TBD TBD TBD

2 12+44 RT
Water Line Service 

Connection
Timberlake Improvement District No Yes No No

Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Water meter potentially in conflict with 

proposed storm sewer
TBD TBD TBD

3 13+80 RT
Water Line Service 

Connection
Timberlake Improvement District No Yes No No

Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Water meter potentially in conflict with 

proposed storm sewer
TBD TBD TBD

4 15+24 RT
Water Line Service 

Connection
Timberlake Improvement District No Yes No No

Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Water meter potentially in conflict with 

proposed storm sewer
TBD TBD TBD

5 16+76 16+88 RT Overhead Electric CenterPoint Energy Electrical No Yes No No
Cynthia 
Martinez

1111 Louisiana St. CNPT‐
2278C Houston,TX 77002

713‐207‐6555 cindy.martinez@centerpointenergy.com 
Overhead lines and power pole may have a 
potential conflict on Proposed Storm Sewer

TBD TBD TBD

6 16+80 RT
Water Line Service 

Connection
Timberlake Improvement District No Yes No No

Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Water meter potentially in conflict with 

proposed storm sewer
TBD TBD TBD

7 17+11 17+48 RT 2" IP PLA Gas CenterPoint Energy Gas No Yes No No
Utility 
Coordinating 
Committee

800‐545‐6005
2" Gas potentially in conflict with proposed 

storm line
TBD TBD TBD

8 18+39 RT
Water Line Service 

Connection
Timberlake Improvement District No Yes No No

Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Water meter potentially in conflict with 

proposed storm sewer
TBD TBD TBD

9 19+14 RT
Underground 

Electric
CenterPoint Energy Electrical No Yes No No

Cynthia 
Martinez

1111 Louisiana St. CNPT‐
2278C Houston,TX 77002

713‐207‐6555 cindy.martinez@centerpointenergy.com 
Existing Power pole and utilities potentially in 

conflict  with Proposed Storm Sewer
TBD TBD TBD

10 19+14 RT Light Pole CenterPoint Energy Electrical No Yes No No
Cynthia 
Martinez

1111 Louisiana St. CNPT‐
2278C Houston,TX 77002

713‐207‐6555 cindy.martinez@centerpointenergy.com  Conflicts with Proposed Storm Sewer TBD TBD TBD

11 19+89 RT
Water Line Service 

Connection
Timberlake Improvement District No Yes No No

Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Water meter potentially in conflict with 

proposed storm sewer
TBD TBD TBD

12 21+26 RT
Water Line Service 

Connection
Timberlake Improvement District No Yes No No

Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Water meter potentially in conflict with 

proposed storm sewer
TBD TBD TBD

13 21+95 RT Storm
Timberlake Improvement District 

(Local Home Owner)
No Yes No No

Existing Yard drain is in conflict with Proposed 
Storm sewer

TBD TBD TBD

14 22+64 RT
Water Line Service 

Connection
Timberlake Improvement District No Yes No No

Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Water meter potentially in conflict with 

proposed storm sewer
TBD TBD TBD

Beginning Station End Station Offset Utility Type Owner

Utility Contact/Conflict Table
Project Name: Ravensway South Subdivision Drainage Improvements ‐2021
Project Limits: Ravensway South Subdivision
UPIN No. 19103MF14701
Consultant Name/Project Mgr: BBI/Tommy V. Cromer, P.E.

Is facility located in an 
easment? Probed

Est. Cost
Describe Conflict (if applicable)No. SUE  Contact Name Address Phone No.    Email
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Utility Contact/Conflict Table
Project Name: Ravensway South Subdivision Drainage Improvements ‐2021
Project Limits: Ravensway South Subdivision
UPIN No. 19103MF14701

15 23+32 24+85 RT Buried Cable AT&T Texas No Yes No No
Christopher 
Carrasco

832‐396‐4217 cc1255@att.com Conflicts with Proposed Storm Sewer TBD TBD TBD

16 23+36 RT Storm
Timberlake Improvement District 

(Local Home Owner)
No Yes No No

Existing Yard drain is in conflict with Proposed 
Storm sewer

TBD TBD TBD

17 23+32 25+10 RT Buried Cable AT&T Texas No Yes No No
Christopher 
Carrasco

832‐396‐4217 cc1255@att.com Conflicts with Proposed Storm Sewer TBD TBD TBD

18 23+37 RT
Underground 

Electric
CenterPoint Energy Electrical No Yes No No

Cynthia 
Martinez

1111 Louisiana St. CNPT‐
2278C Houston,TX 77002

713‐207‐6555 cindy.martinez@centerpointenergy.com 
Existing Power pole and utilities potentially in 

conflict  with Proposed Storm Sewer
TBD TBD TBD

19 23+37 RT Light Pole CenterPoint Energy Electrical No Yes No No
Cynthia 
Martinez

1111 Louisiana St. CNPT‐
2278C Houston,TX 77002

713‐207‐6555 cindy.martinez@centerpointenergy.com  Conflicts with Proposed Storm Sewer TBD TBD TBD

20 23+98 RT Buried Cable AT&T Texas No Yes No No
Christopher 
Carrasco

832‐396‐4217 cc1255@att.com Conflicts with Proposed Storm Sewer TBD TBD TBD

21 24+09 RT
Water Line Service 

Connection
Timberlake Improvement District No Yes No No

Gerald Gehman, 
PE

10377 Stella Link Road    
Houston, TX 77025

713‐942‐2700 glg@as‐engineers.com
Water meter potentially in conflict with 

proposed storm sewer
TBD TBD TBD

Revised Date:  5/23/2022 Page 13 of 13



EXHIBIT 4.9 
CONSTRUCTION COST ESTIMATE 



Project: RAVENSWAY SOUTH SUB. DRAINAGE IMPROVEMENTS Summary of Estimate
Limit From: CYPRESS NORTH HOUSTON ROAD Stage: Final
Limit To: RAVENSWAY SOUTH SUBD. Total Amount for DRAINAGE: $2,840,022.00
Proj Length: 5,100' Total Amount for ROADWAY: $698,985.00
Precinct: 3 Total Amount for XXX: $0.00
UPIN: 19103MF14701 Total Amount for XXX: $0.00
Job No: This is the number available when advertising project Grant Total Amount: $3,539,007.00
Prepared By: Binkley & Barfield, Inc. Contingencies: 0% $0.00
Date: 02/17/22 Grand Total Project: $3,539,007.00

ITEM 
NO.

SPEC    
NO.

DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT

A

1 Drawing Project Sign EA 2 $1,000.00 $2,000.00

2 102 Tree & Bush Removal (0" - 12" Dia.) EA 12 $1,200.00 $14,400.00

3 501
Tree Protection, Including Pruning, Protection Fencing, Trimming of Roots, and all 
other appurtenances 

LS 1 $10,000.00 $10,000.00

4 104 Remove & Dispose Old Concrete Roadway (All Thicknesses) SY 1,750 $15.00 $26,250.00

5 104 Remove & Dispose Old Concrete Driveways (All Thicknesses) SY 1,700 $20.00 $34,000.00

6 104 Remove & Dispose Old Concrete Sidewalks (All Thicknesses) SY 2,300 $12.00 $27,600.00

7 104 Removing Old Concrete (Curb) LF 1,600 $3.00 $4,800.00

8 110 Roadway Excavation Including 3" Topsoil CY 425 $25.00 $10,625.00

9 465 Remove and Dispose of Existing Concrete or Metal Pipe (All Sizes) LF 5,542 $15.00 $83,130.00

10 495 Removing Old Structures – Inlets & Manholes (All Depths, All Types) EA 25 $800.00 $20,000.00

11 500 Remove & Relocate Traffic Signs and Roadway Signs EA 16 $1,000.00 $16,000.00

12 561 Video Recording Construction LS 1 $1,500.00 $1,500.00

$250,305.00

B

13 500 Remove & Relocate Mail Boxes LS 22 $1,200.00 $26,400.00

14 220 Prepare and Compact 6" Lime Stabilized Subgrade SY 1,995 $7.00 $13,965.00

15 221 Hydrated Lime (Ty A) (Slurry) TON 36 $220.00 $7,920.00

16 360 Concrete Pavement (6") SY 1,750 $70.00 $122,500.00

17 530 Reinforced Concrete Curb (Doweled) LF 1,600 $4.50 $7,200.00

18 530 Reinforced Concrete Driveways (6") - High Early Strength Concrete SY 1,900 $140.00 $266,000.00

19 530 Concrete Sidewalks, Including Ramps (5' width, 4" thick) SY 3,400 $75.00 $255,000.00

$698,985.00

C

20 429 Trench Safety System (5' to 10') [INCLUDES SHEET PILING AS REQ'D] LF 6,386 $2.00 $12,772.00

21 429 Trench Safety System (10' to 15')  [INCLUDES SHEET PILING AS REQ'D] LF 388 $5.00 $1,940.00

22 460 Reinforced Concrete Pipe, C76, Class III, Rubber Gasket (24") LF 1,384 $135.00 $186,840.00

23 460 Reinforced Concrete Pipe, C76, Class III, Rubber Gasket (30") LF 306 $175.00 $53,550.00

24 460 Reinforced Concrete Pipe, C76, Class III, Rubber Gasket (36") LF 839 $210.00 $176,190.00

25 460 Reinforced Concrete Pipe, C76, Class III, Rubber Gasket (42") LF 349 $275.00 $95,975.00

26 460 Reinforced Concrete Pipe, C76, Class III, Rubber Gasket (48") LF 2,208 $350.00 $772,800.00

27 460 Reinforced Concrete Pipe, C76, Class III, Rubber Gasket (66") LF 1,718 $500.00 $859,000.00

28 471 Precast Concrete Standard Manhole (All Depths) 4' DIA EA 8 $4,000.00 $32,000.00

29 471 Precast Concrete Standard Manhole (All Depths) 5' DIA EA 14 $5,500.00 $77,000.00

30 471 Precast Concrete Standard Manhole (All Depths) 6' DIA EA 2 $6,500.00 $13,000.00

31 471 Precast Concrete Standard Manhole (All Depths) 7' DIA EA 1 $7,500.00 $7,500.00

32 471 Precast Concrete Standard Manhole (All Depths) 8' DIA EA 4 $8,500.00 $34,000.00

33 471 Precast Concrete Standard Manhole (All Depths) 10' DIA EA 3 $10,500.00 $31,500.00

34 472 Remove and Replace Plates with Grates on Existing Type  B-B Inlets EA 39 $400.00 $15,600.00

SITE PREPARATION AND EARTHWORK

PAVING

Subtotal of Item A

CONSTRUCTION COST ESTIMATE

STORM SEWER

Subtotal of Item B
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Project: RAVENSWAY SOUTH SUB. DRAINAGE IMPROVEMENTS Summary of Estimate
Limit From: CYPRESS NORTH HOUSTON ROAD Stage: Final
Limit To: RAVENSWAY SOUTH SUBD. Total Amount for DRAINAGE: $2,840,022.00
Proj Length: 5,100' Total Amount for ROADWAY: $698,985.00
Precinct: 3 Total Amount for XXX: $0.00
UPIN: 19103MF14701 Total Amount for XXX: $0.00
Job No: This is the number available when advertising project Grant Total Amount: $3,539,007.00
Prepared By: Binkley & Barfield, Inc. Contingencies: 0% $0.00
Date: 02/17/22 Grand Total Project: $3,539,007.00

ITEM 
NO.

SPEC    
NO.

DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT

CONSTRUCTION COST ESTIMATE

35 472 Type C Curb Inlet (5') EA 4 $5,500.00 $22,000.00

36 472 Type C-1 Curb Inlet (10') EA 10 $7,000.00 $70,000.00

37 472 Type C-2 Curb Inlet (15') EA 4 $8,500.00 $34,000.00

$2,495,667.00

D

38 671 Traffic Control - Barricades, Barriers, Barrels, Cones, and Signing MO 4 $8,500.00 $34,000.00

$34,000.00

E

39 624 Aluminum Signs (Ground Mounted)- Furnish & Install EA 2 $250.00 $500.00

$500.00

F

40 162 Sodding for Erosion Control (Various Widths) SY 750 $5.00 $3,750.00

41 719
Inlet Protection Barrier (Stage 1, With Fiber Rolls; 60% of unit cost for furnish and 
installation, and 40% of unit cost for removal)

EA 50 $100.00 $5,000.00

42 730
Concrete Truck Washout Structures (60% of unit cost for furnish and installation, and 
40% of unit cost for removal)

LS 1 $800.00 $800.00

43 751 SWPPP Inspection and Maintenance (Min. Bid - $6,000.) MO 4 $6,000.00 $24,000.00

$33,550.00

G

44 559 Construction Safety Fence LF 500 $3.00 $1,500.00

45 672 Off-Duty Uniformed Peace Office - As Directed by Engineer (Min. Bid $45/HR) HR 100 $45.00 $4,500.00

46 SS8006
Electrical Riser Relocation for Property Owner (Customer Owned) Connection to 
CenterPoint Energy Electrical Server; Single-Phase, 120 Volt, 3-Wire Electrical 
Service

LF 200 $50.00 $10,000.00

47 SS8006
Electrical Riser Relocation for Property Owner (Customer Owned) Connection to 
CenterPoint Energy Electrical Service; Three-Phase, (Commercial Customer) 
Electrical Service

LF 200 $50.00 $10,000.00

$26,000.00Subtotal of Item G

Subtotal of Item D

Subtotal of Item E

Subtotal of Item F

STORM WATER POLLUTION PREVENTION PLAN

** EXTRA WORK ITEMS

TRAFFIC CONTROL PLAN

SIGNING AND PAVEMENT MARKINGS

Subtotal of Item C
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CONSTRUCTION COST ESTIMATE - Alt #2
Project: RAVENSWAY SOUTH SUBDIVISION DRAINAGE IMPROVEMENTS Summary of Estimate
Limit From: SHAFT ROAD Stage: Proposal
Limit To: CYPRESS -NORTH HOUSTON ROAD Total Amount for Roadway: $5,507,335.00
Proj Area: 68.5 ACRES Total Amount for XXXX: $0.00
Precinct: 3 Total Amount for XXXX: $0.00
UPIN: 19103MF14701 Total Amount for XXXX: $0.00
Job No: This is the number avaiable when advertising project Grant Total Amount: $5,507,335.00
Prepared By: Binkley & Barfield, Inc. Contingencies: 25% $1,376,833.75
Date: 07/30/21 Grand Total Project: $6,884,168.75

ITEM 
NO.

SPEC      
NO.

DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT

A SITE PREPARATION AND EARTHWORK

1 Drawing Project Sign EA 4.00 $1,000.00 $4,000.00

2 102 Clearing and Grubbing AC 10.00 $3,000.00 $30,000.00

3 102 Tree Removal (0" - 12" Dia.) EA 12.00 $1,200.00 $14,400.00

4 102 Tree Removal (12" - 24" Dia.) EA 12.00 $1,800.00 $21,600.00

5 102 Tree Removal (24"+ Dia.) EA 6.00 $2,000.00 $12,000.00

6 104 Removing Old Concrete (Pavement) SY 4,500.00 $8.00 $36,000.00

7 104 Removing Old Concrete (Driveway) SY 2,000.00 $20.00 $40,000.00

8 104 Removing Old Concrete (Sidewalk) SY 2,300.00 $12.00 $27,600.00

9 104 Removing Old Concrete (Curb) LF 1,600.00 $3.00 $4,800.00

10 110 Roadway Excavation Including 3" Topsoil CY 675.00 $25.00 $16,875.00

11 465 Remove and Dispose of Existing Concrete or Metal Pipe (All Sizes) LF 6,441.00 $15.00 $96,615.00

12 495 Removing Old Structures – Inlets (All Depths) EA 25.00 $800.00 $20,000.00

13 500 Remove & Relocate Mail Boxes LS 1.00 $4,000.00 $4,000.00

14 500 Remove & Relocate Traffic Signs and Roadway Signs LS 1.00 $1,000.00 $1,000.00

15 500 Tree Protection LS 1.00 $30,000.00 $30,000.00

16 561 Video Recording Construction LS 1.00 $1,500.00 $1,500.00

$360,390.00

B PAVING

17 220 Lime Stabilized Subgrade (6" Depth) SY 3,300.00 $7.00 $23,100.00

18 221 Hydrated Lime (Ty A) (Slurry) TON 80.00 $220.00 $17,600.00

19 360 Concrete Pavement (6") SY 3,000.00 $70.00 $210,000.00

20 530 Reinforced Concrete Curb ( 6") LF 5,000.00 $4.50 $22,500.00

530 Reinforced Concrete Driveways (6") - High Early Strength Concrete SY 2,000.00 $140.00 $280,000.00

1 530 Reinforced Concrete Sidewalks (4-1/2") SY 3,000.00 $75.00 $225,000.00

2 530 Curb Ramp SY 75.00 $70.00 $5,250.00

$783,450.00

C STORM SEWER

3 429 Trench Safety System (5' to 10') [INCLUDES SHEET PILING AS REQ'D] LF 5,070.00 $3.00 $15,210.00

4 460 Reinforced Concrete Pipe, C76, Class III, Rubber Gasket (24") LF 1,060.00 $135.00 $143,100.00

5 460 Reinforced Concrete Pipe, C76, Class III, Rubber Gasket (30") LF 820.00 $175.00 $143,500.00

6 460 Reinforced Concrete Pipe, C76, Class III, Rubber Gasket (36") LF 1,314.00 $210.00 $275,940.00

7 460 Reinforced Concrete Pipe, C76, Class III, Rubber Gasket (42") LF 2,495.00 $275.00 $686,125.00

8 460 Reinforced Concrete Pipe, C76, Class III, Rubber Gasket (48") LF 625.00 $350.00 $218,750.00

9 471 Precast Concrete Standard Manhole (5 ft ≤ Depth ≤ 10 ft) on BC EA 24.00 $8,000.00 $192,000.00

10 471 Precast Concrete Standard Manhole (All Depths) EA 8.00 $5,000.00 $40,000.00

11 472 Remove and Replace with Grates on Existing Type B-B Inlets EA 42.00 $400.00 $16,800.00

12 472 Type C-1 Inlet EA 14.00 $7,000.00 $98,000.00

13 472 Type C-2 Inlet EA 4.00 $8,500.00 $34,000.00

14 480 Precast RCB (10' x 6') LF 2,300.00 $1,000.00 $2,300,000.00

Subtotal of Item A

Subtotal of Item B

Page 1 of 2



CONSTRUCTION COST ESTIMATE - Alt #2
Project: RAVENSWAY SOUTH SUBDIVISION DRAINAGE IMPROVEMENTS Summary of Estimate
Limit From: SHAFT ROAD Stage: Proposal
Limit To: CYPRESS -NORTH HOUSTON ROAD Total Amount for Roadway: $5,507,335.00
Proj Area: 68.5 ACRES Total Amount for XXXX: $0.00
Precinct: 3 Total Amount for XXXX: $0.00
UPIN: 19103MF14701 Total Amount for XXXX: $0.00
Job No: This is the number avaiable when advertising project Grant Total Amount: $5,507,335.00
Prepared By: Binkley & Barfield, Inc. Contingencies: 25% $1,376,833.75
Date: 07/30/21 Grand Total Project: $6,884,168.75

ITEM 
NO.

SPEC      
NO.

DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT

$4,163,425.00

D TRAFFIC CONTROL PLAN

15 671 Traffic Control - Barricades, Barriers, Barrels, Cones, and Signing MO 12.00 $8,500.00 $102,000.00

16 673 Temporary Pipe Under Driveway for Installing-Maintaining and Removal LF 200.00 $20.00 $4,000.00

$106,000.00

E SIGNING AND PAVEMENT MARKINGS

17 624 Aluminum Signs (Ground Mounted)- Furnish & Install EA 10.00 $250.00 $2,500.00

$2,500.00

F STORM WATER POLLUTION PREVENTION PLAN

18 162 Sodding for Erosion Control (Various Widths) SY 2,500.00 $4.00 $10,000.00

19 708
Filter Fabric Fence (60% of unit cost for furnish and installation and 40% of unit cost 
for removal)

LF 1,000.00 $1.20 $1,200.00

20 719
Inlet Protection Barrier (Stage 1, With Fiber Rolls; 60% of unit cost for furnish and 
installation, and 40% of unit cost for removal)

EA 12.00 $100.00 $1,200.00

21 724
Stabilized Construction Access (Type 1-Rock; 60% of unit cost for furnish and 
installation, and 40% of unit cost for removal))

SY 8.00 $15.00 $120.00

22 730
Concrete Truck Washout Structures (60% of unit cost for furnish and installation, 
and 40% of unit cost for removal)

LS 1.00 $1,000.00 $1,000.00

23 750
Rock Filter Dam (Type 1; 60% of unit cost for furnish and installation, and 40% of 
unit cost for removal)

LF 1.00 $50.00 $50.00

24 751 SWPPP Inspection and Maintenance (Min. Bid - $6,000.) MO 12.00 $6,000.00 $72,000.00

$85,570.00

G ** EXTRA WORK ITEMS

25 559 Construction Safety Fence LF 200.00 $3.00 $600.00

26 672 Off-Duty Uniformed Peace Office - As Directed by Engineer (Min. Bid $45/HR) HR 120.00 $45.00 $5,400.00

$6,000.00Subtotal of Item G

Subtotal of Item C

Subtotal of Item D

Subtotal of Item E

Subtotal of Item F

Page 2 of 2



CONSTRUCTION COST ESTIMATE - Alt #3

Project: RAVENSWAY SOUTH SUBDIVISION DRAINAGE IMPROVEMENTS Summary of Estimate
Limit From: SHAFT ROAD Stage: Proposal
Limit To: CYPRESS -NORTH HOUSTON ROAD Total Amount for Roadway: $19,795,663.00
Proj Area: 68.5 ACRES Total Amount for XXXX: $0.00
Precinct: 3 Total Amount for XXXX: $0.00
UPIN: 19103MF14701 Total Amount for XXXX: $0.00
Job No: This is the number avaiable when advertising project Grant Total Amount: $19,795,663.00
Prepared By: Binkley & Barfield, Inc. Contingencies: 25% $4,948,915.75
Date: 07/30/21 Grand Total Project: $24,744,578.75

ITEM 
NO.

SPEC      
NO.

DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT

A SITE PREPARATION AND EARTHWORK

1 Drawing Project Sign EA 1.00 $1,000.00 $1,000.00

2 102 Clearing and Grubbing AC 10.00 $3,000.00 $30,000.00

3 102 Tree Removal (0" - 12" Dia.) EA 12.00 $1,200.00 $14,400.00

4 102 Tree Removal (12" - 24" Dia.) EA 12.00 $1,800.00 $21,600.00

5 102 Tree Removal (24"+ Dia.) EA 6.00 $2,000.00 $12,000.00

6 104 Removing Old Concrete (Pavement) SY 4,500.00 $8.00 $36,000.00

7 110 Roadway Excavation Including 3" Topsoil CY 675.00 $10.00 $6,750.00

8 465 Remove and Dispose of Existing Concrete or Metal Pipe (All Sizes) LF 6,441.00 $13.00 $83,733.00

9 495 Removing Old Structures – Inlets (All Depths) EA 18.00 $1,000.00 $18,000.00

10 500 Remove & Relocate Mail Boxes LS 1.00 $4,000.00 $4,000.00

11 500 Remove & Relocate Traffic Signs and Roadway Signs LS 1.00 $4,000.00 $4,000.00

12 561 Video Recording Construction LS 1.00 $1,500.00 $1,500.00

$232,983.00

B PAVING

13 220 Lime Stabilized Subgrade (8" Depth) SY 3,300.00 $3.00 $9,900.00

14 221 Hydrated Lime (Ty A) (Slurry) TON 80.00 $190.00 $15,200.00

15 360 Concrete Pavement (7") SY 3,000.00 $65.00 $195,000.00

16 530 Reinforced Concrete Curb ( 6") LF 5,000.00 $2.00 $10,000.00

17 530 Reinforced Concrete Sidewalks (4-1/2") SY 3,000.00 $80.00 $240,000.00

18 530 Curb Ramp SY 75.00 $70.00 $5,250.00

$475,350.00

C STORM SEWER

19 429 Trench Safety System (5' to 10') [INCLUDES SHEET PILING AS REQ'D] LF 6,445.00 $2.00 $12,890.00

20 480 Precast RCB (6' x 12') LF 6,445.00 $1,100.00 $7,089,500.00

21 471 Precast Concrete Standard Manhole (All Depths) 6' DIA EA 5.00 $5,500.00 $27,500.00

22 471 Precast Concrete Standard Manhole (All Depths) 7' DIA EA 7.00 $6,500.00 $45,500.00

23 472 Type BB Inlet EA 5.00 $5,000.00 $25,000.00

24 472 Type C Inlet EA 5.00 $5,000.00 $25,000.00

$7,225,390.00

D TRAFFIC CONTROL PLAN

25 671 Traffic Control - Barricades, Barriers, Barrels, Cones, and Signing MO 6.00 $8,000.00 $48,000.00

26 673 Temporary Pipe Under Driveway for Installing-Maintaining and Removal LF 200.00 $20.00 $4,000.00

$52,000.00

E SIGNING AND PAVEMENT MARKINGS

27 624 Aluminum Signs (Ground Mounted)- Furnish & Install EA 0.00 $250.00 $0.00

$0.00

F STORM WATER POLLUTION PREVENTION PLAN

28 162 Sodding for Erosion Control (Various Widths) SY 2,500.00 $4.00 $10,000.00

Subtotal of Item A

Subtotal of Item B

Subtotal of Item C

Subtotal of Item D

Subtotal of Item E
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CONSTRUCTION COST ESTIMATE - Alt #3

Project: RAVENSWAY SOUTH SUBDIVISION DRAINAGE IMPROVEMENTS Summary of Estimate
Limit From: SHAFT ROAD Stage: Proposal
Limit To: CYPRESS -NORTH HOUSTON ROAD Total Amount for Roadway: $19,795,663.00
Proj Area: 68.5 ACRES Total Amount for XXXX: $0.00
Precinct: 3 Total Amount for XXXX: $0.00
UPIN: 19103MF14701 Total Amount for XXXX: $0.00
Job No: This is the number avaiable when advertising project Grant Total Amount: $19,795,663.00
Prepared By: Binkley & Barfield, Inc. Contingencies: 25% $4,948,915.75
Date: 07/30/21 Grand Total Project: $24,744,578.75

ITEM 
NO.

SPEC      
NO.

DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT

29 708
Filter Fabric Fence (60% of unit cost for furnish and installation and 40% of unit cost 
for removal)

LF 1,000.00 $1.20 $1,200.00

30 719
Inlet Protection Barrier (Stage 1, With Fiber Rolls; 60% of unit cost for furnish and 
installation, and 40% of unit cost for removal)

EA 12.00 $100.00 $1,200.00

31 724
Stabilized Construction Access (Type 1-Rock; 60% of unit cost for furnish and 
installation, and 40% of unit cost for removal))

SY 8.00 $15.00 $120.00

32 730
Concrete Truck Washout Structures (60% of unit cost for furnish and installation, 
and 40% of unit cost for removal)

LS 1.00 $1,000.00 $1,000.00

33 750
Rock Filter Dam (Type 1; 60% of unit cost for furnish and installation, and 40% of 
unit cost for removal)

LF 1.00 $50.00 $50.00

34 751 SWPPP Inspection and Maintenance (Min. Bid - $6,000.) MO 6.00 $6,000.00 $36,000.00

$49,570.00

G ** EXTRA WORK ITEMS

35 559 Construction Safety Fence LF 200.00 $3.00 $600.00

36 672 Off-Duty Uniformed Peace Office - As Directed by Engineer (Min. Bid $45/HR) HR 120.00 $45.00 $5,400.00

$6,000.00Subtotal of Item G

Subtotal of Item F

Page 2 of 2
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Drainage Impact Analysis for Ravensway South Subdivision 

EXECUTIVE SUMMARY 

The purpose of this report is to present the results of the hydrologic and hydraulic drainage impact 

analysis of the proposed storm sewer improvements within the Ravensway South subdivision, which 

encompasses approximately 67 acres of single-family residential properties, located in the White Oak 

Bayou watershed in Precinct 3 of Harris County, Texas.  The subdivision is located on the north side of 

Cypress-N. Houston Road, just east of its intersection with Huffmeister Road. 

The subdivision consists of concrete curb-and-gutter streets with existing curb inlets and underground 

storm sewers, which outfall into and existing trunkline storm sewer in Cypress-North Houston Road, 

which then outfall into E133-00-00. 

The subdivision is reported to have experienced structural flooding in approximately 16 homes during 

Hurricane Harvey, with approximately 11 of those experiencing flooding in previous major storm 

events. 

A hydraulic analysis (spreadsheet based) of the existing storm sewers, gutter runs and inlets was 

performed which indicates that the existing system does not provide a 50% AEP Atlas 14 (2-year) level 

of service as required in the current HCED criteria.   

Proposed improvements include replacing trunkline storms sewer pipes along Raven South Drive from 

approximately Raven Flight to Scamp, and tributary runs along Shaft and Birdcall.  Extensions of the 

existing tributary runs along Nevermore, Ravens Caw, Raven Roost, Blackbird and Raven Wing are also 

proposed to reduce gutter ponding along those streets during the 50% AEP design event.  Additionally, 

all Type B-B inlets are proposed to have the plates replaced with inlet grates to increase inlet capacity 

and help reduce ponding depths/widths.  

Review of the spreadsheet analysis results (Appendices A & B) indicates that the proposed 50% AEP 

storm sewer computations provide decreased hydraulic grade line (HGL) elevations within the pipes, 

without increasing the computed peak flow rates, when compared to existing conditions.  The 

improved storm sewers and inlets will provide reduced ponding depths throughout the subdivision for 

the 50% AEP design event. 

The proposed improvements will increase the level of service of the pipes and inlets to a 50% AEP (2-

year) design level, as required in the Harris County design criteria.  However, due to the restricted 

capacity of the downstream systems in Cypress-N. Houston and the E133-00-00 outfall channel, a 1% 

AEP (100-year) level of service cannot be achieved without significant downstream improvements, as 

discussed in Alternatives 2 and 3. 

The proposed improvements do not increase the HGL elevations within or adjacent to the project 

areas, nor do the improvements increase the computed discharge rates into the receiving systems.  

Based on these results and within the constraints and limitations of the methodologies used, the 
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proposed improvements described in this report will cause no adverse hydrologic impacts at the outfall 

point into E133-00-00 for the 50%, 10%, 1% Atlas 14 rainfall events analyzed, thus, it can be reasonably 

concluded that the downstream flood hazard conditions along E133-00-00, including areas within the 

City of Houston in this sub-watershed, will not be increased due to the implementation of this project.
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I. INTRODUCTION 

A. PURPOSE 

The purpose of this report is to present the results of the hydrologic and hydraulic drainage impact 

analysis of the proposed storm sewer improvements within the Ravensway South subdivision, which 

encompasses approximately 67 acres of single-family residential properties, located in the White Oak 

Bayou watershed in Precinct 3 of Harris County, Texas.  

B. SCOPE  

The scope of this analysis includes a drainage impact analysis of the proposed storm sewer and inlet 

improvements within the Ravensway South subdivision.  The design of the storm sewer and inlet 

improvements will be based on the current Atlas 14 rainfall data available from the Harris County Flood 

Control District (HCFCD) Policies and Procedures Manual (PCPM) and the Regulations of Harris County, 

Texas for the Approval and Acceptance of Infrastructure (HC Regs), effective July 19, 2019, and the 

2020 City of Houston Infrastructure Design Manual (IDM).  The drainage impact analysis will address 

the potential impacts the proposed improvements may have on the 50%, 10% and 1% Annual 

Exceedance Probability (AEP) events in the storm sewers and streets and will incorporate mitigating 

design elements in order to ensure that no adverse hydrologic impacts will be caused by the project for 

those events analyzed. 

The impact analysis, performed by Costello, Inc. (CI) will include a hydraulic analysis of the existing and 

proposed storm sewer pipes and inlets, to determine pre- and post-project hydraulic profiles along the 

subject storm sewers and streets.  Given the constraints of this project area, described in more detail 

below, it is anticipated that significant offsite channel and detention improvements would be required 

to reduce the floodplain extents and depth for events in excess of the 50% AEP event.  Preliminary 

design concepts for the analysis of these alternatives are presented for comparison. 

This analysis was performed in conjunction with Binkley & Barfield, Inc. (BBI), the prime consultant to 

the Harris County Engineering Department (HCED) Recovery and Resiliency Division (RRD) for this 

project.  BBI provided conceptual design guidance throughout the analysis process and preliminary 

construction cost estimates for each alternative investigated. 

C. STUDY AREA 

The study area is generally the Ravensway South subdivision, located within Precinct 3 of Harris 

County, within the White Oak Bayou watershed.  The subject area is bounded by existing commercial 

development on the west, residential subdivisions on the north and east, and Cypress-N. Houston Road 

on the south.  Exhibit 1 depicts the location of the subject tract.  The existing storm sewers in Raven 

South Drive convey flows to an existing storm sewer trunkline tie-in in Cypress-N. Houston Road which 

outfalls into E133-00-00.  Exhibit 2 depicts the existing outfall location, drainage area delineations and 
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drainage system components pertinent to this analysis.  Natural ground elevations range from 135 to 

129 feet within the study area. 

D. PREVIOUS STUDIES  

This analysis utilized certain information from the previous report entitled “Subdivision Drainage 

Assessment, Ravensway South Subdivision, Precinct 3, Harris County, Texas”, dated July 23, 2019, 

prepared by Costello, Inc. (CI) as the basis for this analysis.  

E. EXISTING FLOODPLAIN STATUS AND FLOODING HISTORY 

The existing 67-acre subdivision lies within a Zone X (Unshaded) area, as shown on Exhibit 3.  It is 

reported that 16 structures within this subdivision experienced flooding during Hurricane Harvey.  

Additionally, it is reported that 11 of these homes experienced multiple structural flooding incidents in 

previous events, ranging from Tropical Storm Allison (2001) to Tax Day 2016. 

F. COMPUTER PROGRAMS 

The existing and proposed hydraulic analyses were performed using Excel spreadsheets, specifically 

developed for this analysis and system layout.   

G. DATUM ADJUSTMENT 

Field surveys were performed by LandTech, Inc. to provide existing topography of the streets, storm 

sewers and other pertinent features for use in the analysis and design of the project.  The elevations 

used in this study are referenced to the 1988 North American Vertical Datum (NAVD), Geoid 12B, to be 

consistent with the datum for the 2018 TNRIS Coastal LiDAR dataset.  The “As-Built” construction plans 

for the existing storm sewers and street paving are referenced to the Harris County 1973 Datum as 

shown on Sheet 2 of 22 from the plans entitled “Water Distribution System, Sanitary Sewage Collection 

System, and Storm Sewers and Paving to Serve Ravensway South “AS BUILTS””, prepared by Coulson & 

Associates Engineers, Inc., dated December 1979.  The construction plans for the project entitled 

“Cypress North Houston Road from Huffmeister Road to Westgate Drive, Paving and Drainage 

Improvements”, prepared by Costello Inc., dated April 9, 2009, are referenced to the 1988 NAVD, 2001 

Adjustment.  An adjustment factor of 0.28 feet between the 88 NAVD, ’01 and Geoid 12B datums was 

established by Landtech (subtract 0.28 from plan elevations to achieve Geoid 12B elevations). 

In order to adjust the original HC ’73 Adjustment “as-built” elevations to the Geoid 12B datum the 

elevations of the manholes surveyed for this project were compared to the plan elevations to establish 

a computed average difference which could be applied to all of the original plan flowline and top of 

curb elevations.  This adjustment factor was computed to be -4.28 feet (’73 to Geoid 12B). 

All natural ground elevations at or near the existing right of way lines were obtained from the Geoid 

12B LiDAR.   
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II. DESIGN CONSIDERATIONS 

A. GENERAL METHODOLOGY AND CRITERIA 

The improvements for this project will potentially include improved storm sewer trunklines and inlets 

would potentially increase the capacity of the system at the outfall point into Cypress-N. Houston.  In 

order to compensate for these potential increases in flow, several reaches of the existing storm 

trunklines were investigated for improvements which would increase the pipe capacities, decreasing 

the pipe velocities, which increase the computed Times of Concentration (Tc) within the system, thus 

producing computed runoff flows into the Cypress-N. Houston trunkline at or below existing flow rates. 

These computations will utilize spreadsheet computations of the existing and proposed storm sewer 

systems to compare the hydraulic grade lines (HGL) at each inlet/manhole location against the gutter 

and natural ground at right of way (ROW) elevations for the 50% (2-year) 10% (10-year) and 1% AEP 

(100-year) Atlas 14 rainfall intensities.  The current City of Houston (CoH) storm sewer criteria and 

analysis methodologies, as presented in Chapter 9 of the IDM, were incorporated into the analysis.  

This methodology requires that the 50% AEP HGL is maintained below the gutter elevations at each 

inlet location and that the 1% AEP HGL is maintained below the natural ground elevation at the ROW at 

each inlet and at the downstream high point in the street profile.  Additionally, the 50% AEP ponding 

width (spread) in the gutters and at the inlets are required to not exceed the centerline of the street at 

all locations.  There are no established 10% AEP guidelines for HGL vs gutter or natural ground 

elevations, however, comparisons will be made as an additional data point for consideration. 

Given the limited outfall capacity of the existing Ravensway South and Cypress-N. Houston storm 

sewer systems and the lack of available hydraulic models of E133-00-00, as identified in the Subdivision 

Drainage Assessment performed by CI, dated July 2019, it is apparent that in order to provide 

significant improvement to the flood protection level of service provided to this subdivision, 

downstream improvements along E133-00-00 and possibly along Cypress-N. Houston would be 

necessary.  These types of capital improvement projects are outside of the scope of the subdivision 

drainage improvement project for which this analysis is performed. 

Within the scope of potential improvement projects which can be of benefit to the subdivision, the 

analyses described in the following sections were performed.  The analyses first assess the existing 

storm sewers within the subdivision and along Cypress-N. Houston which are tributary to the common 

outfall into E133-00-00 and the existing 50% AEP spread (inlet/gutter ponding widths) conditions.  The 

analyses then assess potential storm sewer and inlet improvements to bring the storm sewers and 

inlets into compliance with the 50% AEP design criteria.  Finally, alternative projects which could 

provide higher levels of service to the subdivision are evaluated for consideration of future capital 

improvement projects. 
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B. EXISTING FLOODING HISTORY 

It is reported that sixteen (16) homes within Ravensway South subdivision experienced flooding during 

Hurricane Harvey, with eleven (11) of these homes also having experienced structural flooding in 

previous events, ranging from Tropical Storm Allison (2001) to Tax Day 2016.  The majority of these 

homes are located along the most southerly street, Raven Wing, and also back up to the Cypress-N. 

Houston Road right of way.  Exhibit 4 depicts the LiDAR topography within the subdivision.  As shown 

on that exhibit, the intersections of Raven Wing and Blackbird are the lowest, thus receive any excess 

sheet flow from the upper areas of the subdivision during moderate to heavy rainfall events.  

Additionally, the crown of Cypress-N. Houston pavement is approximately 2 feet above the natural 

ground/top of curb elevations surrounding these two intersections.  The limited capacity and large 

drainage area tributary to the Cypress-N. Houston northern roadside ditch does not provide a level of 

service for rainfall events which exceed the existing storm sewer capacities, as would be required 

under current design criteria.  This drainage configuration creates ponding conditions along the 

southern end of Raven South which causes access issues in moderate localized events and potential 

structural flooding in larger localized events and during larger watershed-wide events. 

C. STORM SEWER COMPUTATIONS 

1. EXISTING CONDITIONS 

The existing condition storm sewer network, as shown on Exhibit 2, within the Ravensway 

South subdivision and along Cypress-N. Houston Road from E133-00-00 to Huffmeister Road 

was simulated using a spreadsheet analysis.  The spreadsheet first computes Rational Method 

peak flows for the 50% AEP design event, the associated headlosses along each reach of the 

system, and compares the resulting Hydraulic Grade Line (HGL) and gutter elevations for 

compliance with the design criteria, presented in Appendix A-1.  The 50% AEP analysis also 

includes computations of the ponding width (spread) and ponding depths in the gutters and at 

the storm sewer curb inlets.  The rainfall data used for this analysis is the Harris County Region 

3 Atlas 14 Intensity-Duration-Frequency (IDF) data from the 2019 PCPM, as required in the CoH 

IDM and the 2019 Regulations of Harris County, Texas for the Approval and Acceptance of 

Infrastructure (HC Regs), presented in Appendix A-2. 

The spreadsheet then computes 1% AEP peak flows, HGL elevations, and compares those 

results to the natural ground elevations at the street right of way line for compliance with the 

design criteria, as shown in Appendix A-3.  The spreadsheet also computes 10% AEP peak flows, 

HGL elevations, and compares those results to the gutter elevations and natural ground 

elevations at the street right of way line, as shown in Appendices A-4, 5 and 6. 

As shown in Appendix A-1 and on Exhibit 5, the results of the existing condition 50% AEP 

hydraulic analysis indicate that the HGL elevations along Raven South Drive exceed the gutter 
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elevations (purple lines) by as much as 2.5 feet for all of the storm sewer reaches upstream of 

Ravens Roost Drive and all of the tributary systems along the side streets throughout the 

subdivision.  This indicates that the existing storm sewer system is not in compliance with the 

current 50% AEP event hydraulic profile criterion.  As shown in Appendix A-2, several gutter 

runs exceed the allowable ponding width.  These locations are shown on Exhibit 5 (blue lines) 

and are generally associated with tributary drainage areas which exceed approximately 1.42 

acres per gutter run, with longitudinal gutter slopes of 0.25%. 

It should be noted that the existing condition flowline slopes within the internal Ravensway 

storm sewer system are computed using surveyed elevations.  As shown in the spreadsheet, 

several reaches of pipe have apparent negative slopes.  This causes the computations of Design 

Velocity and Design Capacity to indicate #NUM! error messages.  The parameter of Design 

Velocity is checked in the storm sewer computations to ensure that under nominal flow 

conditions that the pipes can produce a velocity of at least 3 feet-per-second (fps), which is 

considered to be a minimum velocity for preventing long-term sediment build-up in the pipes.  

Design Capacity is a parameter that in no longer used to establish overall storm sewer 

efficiency.  Since these two computations are not used to determine the actual capability of the 

system to provide the desired level or protection, and the actual computed velocities are well 

above the 3-fps minimum, based on the computed peak flows in those reaches where the error 

message is shown, these error messages can be ignored.    

Additionally, the 1% AEP results indicate that the HGL elevations greatly exceed the natural 

ground at right of way elevations throughout the system.  The HGL elevations shown in 

Appendix A-3, as computed, while unrealistically high, indicates that the pipe system is unable 

to meet the current 1% AEP design criteria.  This result is expected since this system was 

designed and constructed circa 1978, well before the more modern design criteria for 1% AEP 

storm sewer design requirements.  

An analysis of the 1% AEP sheet flow and inlet capacities was performed in order to determine 

whether the existing inlets have the capability of conveying the computed 1% AEP runoff from 

the drainage area tributary to each inlet location, independent of the HGL conditions created by 

the pipe system serving the inlets.  The resulting inlet capacities are presented in Appendix A-4. 

The 10% AEP flows and HGL elevations are computed as an intermediate frequency storm event 

for comparison with proposed conditions, described below, in order to ensure that computed 

discharge rates from the improved storm sewer system are not increased above existing 

conditions for a range of storm events.  Appendices A-5, 6 and 7 present the results of the 10% 

AEP analysis. 
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Table 1 lists the 1%, 10% and 50% AEP computed discharges at the storm sewer junction of the 

Ravensway South system and the northern Cypress-N. Houston trunkline, the junction with the 

southern trunkline and the outfall into E133-00-00 for comparison with the proposed condition 

discharges computed below.  Table 2 list the HGL elevations at key locations throughout the 

system for comparison with the proposed condition elevations computed below. 

2. PROPOSED ALTERNATIVE 1 IMPROVEMENTS 

In order to reduce the headlosses throughout the Ravensway South internal storm sewer 

system for the 50% AEP design event, thus bringing the proposed system into compliance with 

the current 50% AEP design criteria, certain reaches of storm sewer are proposed to be 

improved.  Appendices B-1 through 6 present the proposed storm sewer computations for the 

50% AEP event.  Exhibit 6 depicts the locations of the proposed storm sewer improvements, 

along with proposed inlet improvements throughout the subdivision.  The improvements 

include: 

• Replacing a reach of existing 30, 48, 54 and 60-inch pipes along Raven South Drive with 66-

inch RCP. 

• Replacing the existing 30 and 36-inch pipes along Shaft Drive with 42-inch RCP.  

• Replacing the existing 30 and 36-inch pipes along Birdcall Drive with 36 and 42-inch RCP. 

• Extending the storm sewer systems along Nevermore, Ravens Caw, Raven Roost, Blackbird 

and Raven Wing with 24-inch RCP, with an additional pair of inlets-on-grade to reduce the 

initial drainage areas to those gutter runs, thus reducing ponding widths along those 

streets. 

• Adding a pair of inlets-on-grade along Birdcall and Raven Flight to reduce the drainage areas 

to the existing gutter runs which exceeded allowable ponding widths, thus reducing 

ponding widths along those streets. 

• Replacing the solid plate covers on all B-B inlets with grate covers to increase inlet 

capacities. 

• Replacing the existing C-1 inlet pairs at the intersections of Blackbird and Raven Wing with 

C-2 inlets to reduce ponding widths and maximize the sheet flow interception capacity at 

these two locations. 

The resulting peak flows at key locations throughout the system shown in Table 1, with the 

corresponding HGL elevations shown in Table 2. 

D. COMPARISON OF RESULTS 

A review of the results of the 50% AEP computations, as shown in Appendix B-1, indicates that the HGL 

elevations will be reduced below the gutter elevations for all reaches of the storm sewer system within 
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the Ravensway South study area.  Further, as shown in Appendix B-2, the proposed additional inlet 

locations will reduce the 50% AEP ponding widths to be below the maximum allowable widths for all 

but three reaches of street gutter.  Those three locations, shown on Exhibit 6, only exceed the 

allowable ponding depth at the street centerline by less than 0.001 feet (0.08 inches), therefore 

extending additional storm sewers along these reaches is not proposed.  Additionally, the two most 

upstream gutter reaches along Shaft are shown to exceed the allowable ponding widths/depths.  These 

two reaches receive runoff from the park areas to the north, which appear to be picked up by offsite 

interceptors, therefore those two reaches’ computations do not reflect actual gutter ponding. 

A review of the results of the proposed improvements 1% AEP computations, as shown in Appendix B-

3, indicates that the HGL elevations will be significantly reduced, however will not be within the 

parameters stated in the design criteria.  This is due to the fact that the downstream sections of the 

existing storm sewer, within Cypress-N. Houston, are not proposed to be improved in this project, 

therefore the downstream HGL are well above the natural ground elevations along Raven South Drive.  

While these results do not produce a fully criteria compliant system, the improved conveyance will 

reduce the ponding depths and duration of ponding in the subdivision streets during moderate rainfall 

events.   

An analysis of the 1% AEP sheet flow and inlet capacities was performed in order to determine 

whether the proposed inlet improvements have the capability of conveying the computed 1% AEP 

runoff from the drainage area tributary to each inlet location, independent of the HGL conditions 

created by the pipe system serving the inlets.  The resulting inlet capacities are presented in Appendix 

B-4. 

The 10% AEP flows and HGL elevations are computed as an intermediate frequency storm event for 

comparison with proposed conditions, described below, in order to ensure that computed discharge 

rates from the improved storm sewer system are not increased above existing conditions for a range of 

storm events.  Appendices A-5, 6 and 7 present the results of the 10% AEP analysis. 

A review of the results of the 1% and 10% AEP computations, as summarized in Table 2, indicates that 

the HGL elevations will be reduced significantly.  However, since this storm sewer system was designed 

in accordance with pre-1983 criteria, the downstream reaches along Raven South and Cypress-N. 

Houston are not capable of conveying 1% AEP discharges away from that intersection to the outfall 

into E133-00-00.  The reductions in HGL elevations indicate that the proposed improvements will 

provide an improved level of protection/service to the subdivision, however without significant 

downstream drainage improvements, discussed in more detail below, no significant reductions in the 

flooding potential within the subdivision, for events exceeding the 50% AEP, can be provided. 
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To further ensure that the proposed improvements do not cause an increase in the flooding potential 

within the subdivision or downstream to the outfall into E133-00-00, a comparison of the 1% and 10% 

AEP discharge rates at the Raven South tie-in into the Cypress- N. Houston north trunkline (CNH-1; 

MH1-6) was made.  The results indicate reductions in computed discharges of approximately 36, 23 

and 20 cfs for the 1%, 10% and 50% AEP events, respectively, as shown in Table 1.  The corresponding 

HGL elevations 

The above-described reductions in computed discharge rates and lowered HGL elevations for each of 

the storm frequencies analyzed indicate that no adverse hydrologic/hydraulic impacts will be caused 

by the implementation of this project for the 50%, 10% and 1% AEP, Atlas 14 storm events analyzed.  

Based on the results of this hydraulic analysis and within the constraints and limitations of this 

methodology, the proposed project will cause no adverse hydrologic impacts at the outfall point into 

E133-00-00 for the 50%, 10%, 1% Atlas 14 rainfall events analyzed.  Based on the methodology used, it 

can be reasonably concluded that the downstream flood hazard conditions along E133-00-00, including 

areas within the City of Houston in this sub-watershed, will not be increased due to the 

implementation of this project. 

A preliminary Engineer’s Probable Construction Cost Estimate of the Alternative 1 storm sewer 

improvements is presented in Attachment 1. 

 

E. ADDITIONAL ALTERNATIVES EVALUATED 

Two additional alternative improvement concepts were evaluated to determine what types of future 

projects/analyses would be necessary to achieve significant improvements in the level of service 

provided to this subdivision. 

1. ALTERNATIVE 2 - STORM SEWER TO PROVIDE FUTURE 1% AEP LEVEL OF SERVICE 

This alternative would include designing storm sewer improvements only within the Ravensway 

South subdivision which would lower the 1% AEP Atlas 14 HGL elevations to provide a future 

level of service throughout the system’s service area assuming downstream improvements are 

made, as described below.  These Alternative 2 internal storm sewer improvements are shown 

on Exhibit 7.  A preliminary Engineer’s Probable Construction Cost Estimate of the storm sewer 

improvements is presented in Attachment 2. 

As shown in Appendix C-1, 2 and 3, the resulting 50% AEP HGL elevations are significantly 

below gutter elevations due to the increased pipe capacities.  The 1% AEP Atlas 14 HGL 

elevations are significantly reduced below the existing condition HGL elevations, however, are 

still well above the natural ground elevations, thus this design would not meet the 1% AEP 
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design criteria without additional improvements outside of the limits of the subdivision, as 

described below. 

An analysis of the 1% AEP sheet flow and inlet capacities was performed in order to determine 

whether the proposed inlet improvements have the capability of conveying the computed 1% 

AEP runoff from the drainage area tributary to each inlet location, independent of the HGL 

conditions created by the pipe system serving the inlets.  The resulting inlet capacities are 

presented in Appendix C-4. 

As shown in Appendix C-5, 6 and 7, the resulting 10% AEP Atlas 14 HGL elevations are well 

above the gutter elevations, as expected, with the HGL elevations being contained below the 

natural ground at right of way for a majority of the reaches.  This indicates that the system 

could provide a 10% level of service, with some ponding in the streets.  As shown in Table 1, the 

computed discharges from the Ravensway South system are reduced slightly below the existing 

condition rates, thus indicating that this alternative would have no adverse impacts on the 

potential flooding conditions within or surrounding the project area. 

Comparing Probable Construction Cost Estimate of over $10MM for this alternative to the 

estimate for Alternative 1 of approximately $3.3MM and given that the decreases in computed 

1% AEP HGL elevations do not provide a 1% AEP level of service, this alternative is not 

recommended. 

2. ALTERNATIVE 3 - E133-00-00 CHANNEL AND DETENTION IMPROVEMENTS 

This alternative would include improvements of the storm sewer trunkline along Cypress-N. 

Houston between Raven South and the outfall into E133-00-00 to lower the headlosses in the 

trunkline to allow the storm sewer improvements to meet the design criteria described above.  

These improvements would significantly reduce the 1% AEP headlosses, thus would likely 

reduce the floodplain storage volume north of Cypress-N. Houston, which would likely cause a 

hydrologic impact downstream.  Improvements along E133-00-00 would be necessary to 

provide adequate conveyance and detention capacity within E133-00-00 to ensure no 

downstream adverse impacts would be created by the combined projects.  This alternative 

would require that a full subwatershed hydrologic and hydraulic analysis be performed. 

Presently, it is unknown whether a hydraulic model of E133-00-00 exists from the ongoing 

MAAPnext project.  With a full subwatershed analysis, an improvement plan for the 

subwatershed, including channel improvements and detention components, can then be 

developed which could improve the flooding conditions for the entire subwatershed and 

provide improved tailwater conditions for the Ravensway South/Cypress-N. Houston storm 

sewer systems.  A potentially more comprehensive improvement plan, which could improve the 



February 2022   

Drainage Impact Analysis for Ravensway South Subdivision  Page 10 

level of service within the subdivision, could then be evaluated.  A preliminary Engineering Fee 

Estimate for such a subwatershed analysis and preliminary storm sewer design is presented in 

Attachment 3. 
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III. CONCLUSIONS AND RECOMMENDATIONS 

The results of the hydrologic and hydraulic analyses for the Ravensway South Subdivision Improvement 

Project are summarized below: 

A. CONCLUSIONS 

• The existing storm sewer system within the Ravensway South subdivision was designed and 

constructed using pre-1983 design criteria which did not incorporate 50% AEP (2-year) 

inlet/gutter spread considerations, 1% AEP (100-year) pipe capacities, or 1% AEP sheet flow 

considerations. 

• The existing system was analyzed using the current Atlas 14 rainfall data, the results of 

which indicate that the 50% and 1% AEP HGL elevations greatly exceed the allowable gutter 

and natural ground at right of way elevations, respectively.  Thus, the existing pipe system 

does not comply with the current design criteria for subdivision drainage systems. 

• The existing inlets generally provide capacity to convey the runoff tributary to the inlets, 

however several gutter runs indicate potential ponding widths which exceed the current 

criteria for ponding widths.  These locations are caused by contributing drainage areas 

which exceed the gutters’ capacity based on the flat longitudinal grades found in the 

subdivision. 

• Under existing conditions, the Cypress-N. Houston Road storm sewers and roadside ditches 

(north side) create ponding conditions in small to moderate rainfall events, with structural 

flooding likely in larger area-wide events. 

• Three alternative storm sewer improvement concepts were investigated: 

o Alternative 1:  Improve storm sewers only within the Ravensway South subdivision to 

provide a 50% AEP level of protection, assuming no downstream improvements are 

made. 

o Alternative 2:  Improve the storm sewers only within the Ravensway South subdivision 

to provide an increased level of protection from the storm sewers, assuming future 

downstream improvements would provide improved tailwater conditions to bring the 

internal system into compliance. 

o Alternative 3:  Undertake a subwatershed analysis and improvement plan which would 

provide adequate downstream conveyance and detention capacity to allow 
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improvements to the internal and Cypress-N. Houston trunklines to bring both systems 

into compliance with current 1% AEP criteria. 

• Alternates 2 and 3 are outside of the intended project scope of the subdivision 

improvement projects, therefore Alternative 1 was investigated in detail.   

• The proposed Alternative 1 storm sewer improvements will provide reduced HGL elevations 

throughout the Ravensway South subdivision for the 50% AEP Atlas 14 event analyzed, thus 

bringing the proposed system into compliance with the 50% AEP Atlas 14 design criteria. 

• The proposed storm sewer improvements do not provide sufficient HGL elevation 

reductions to bring the system into compliance with the 1% AEP Atlas 14 design criteria.  

However, the 1% AEP HGL elevations are reduced significantly, thus will provide an 

improved level of service to the subdivision for storm events in excess of the design event. 

• Based on the results of this hydraulic analysis and within the constraints and limitations of 

this methodology, the proposed improvements described in this report will cause no 

adverse hydrologic impacts at the outfall point into E133-00-00 for the 50%, 10%, 1% Atlas 

14 rainfall events analyzed, thus, it can be reasonably concluded that the downstream flood 

hazard conditions along E133-00-00, including areas within the City of Houston in this sub-

watershed, will not be increased due to the implementation of this project. 

B. RECOMMENDATIONS 

• The HCED and HCFCD should consider the possibilities of performing a subwatershed 

project along E133-00-00 (Alternative 3), considering potential benefits to other tributary 

areas along Cypress-N. Houston Road and downstream along the channel. 

• Should Alternative 3 prove to be infeasible at this time, proceed with the design and 

construction of Alternative 1 improvements. 
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IV.  TABLES 

  



Existing 

Conditions

Proposed

(Alt 1)

Delta

(Alt 1 - Ex)

Alternative 

2

Delta

(Alt 2 - Ex)

A 133.51 112.65 -20.85 97.89 -35.61

CNH-1 143.22 120.86 -22.37 103.95 -39.28

CNH 2 188.23 168.49 -19.74 152.71 -35.52

CNH-3 188.23 168.49 -19.74 152.71 -35.52

E133 188.23 168.49 -19.74 168.06 -20.18

Existing 

Conditions

Proposed

(Alt 1)

Delta

(Alt 1 - Ex)

Alternative 

2

Delta

(Alt 2 - Ex)

A 216.70 192.58 -24.12 170.98 -45.72

CNH-1 232.52 206.64 -25.87 183.00 -49.52

CNH 2 304.74 282.04 -22.69 259.72 -45.01

CNH-3 304.74 282.04 -22.69 259.72 -45.01

E133 304.74 282.04 -22.69 266.21 -38.52

Existing 

Conditions

Proposed

(Alt 1)

Delta

(Alt 1 - Ex)

Alternative 

2

Delta

(Alt 2 - Ex)

A 363.67 337.38 -26.29 316.69 -46.98

CNH-1 390.27 362.06 -28.21 339.76 -50.51

CNH 2 501.42 465.25 -36.17 436.64 -64.78

CNH-3 501.42 465.25 -36.17 436.64 -64.78

E133 501.42 465.25 -36.17 436.64 -64.78

MANHOLE / 

JUNCTION

COMPUTED 10%

ATLAS 14 DISCHARGE

(cfs)

MANHOLE / 

JUNCTION

MANHOLE / 

JUNCTION

TABLE 1

COMPUTED DISCHARGE COMPARISONS

COMPUTED 50%

ATLAS 14 DISCHARGE

(cfs)

COMPUTED 1%

ATLAS 14 DISCHARGE

(cfs)



Existing 

Conditions

Proposed

(Alt 1)

Delta

(Alt 1 - Ex) Alternative 2

Delta

(Alt 2 - Ex)

Existing 

Conditions

Proposed

(Alt 1)

Delta

(Alt 1 - Ex) Alternative 2

Delta

(Alt 2 - Ex)

Existing 

Conditions

Proposed

(Alt 1)

Delta

(Alt 1 - Ex) Alternative 2

Delta

(Alt 2 - Ex)

S.1.C Raven Song Dr. 133.50 130.30 -3.19 129.27 -4.22 146.46 138.88 -7.58 132.39 -14.06 177.50 159.14 -18.36 147.29 -30.21

S 133.48 130.29 -3.19 129.26 -4.22 146.43 138.85 -7.58 132.36 -14.06 177.44 159.08 -18.36 147.22 -30.21

R 133.41 130.22 -3.19 129.19 -4.22 146.27 138.69 -7.58 132.21 -14.06 177.06 158.70 -18.36 146.84 -30.21

Q 133.39 130.20 -3.19 129.17 -4.22 146.22 138.64 -7.58 132.15 -14.06 176.93 158.57 -18.36 146.71 -30.21

P 132.97 129.78 -3.19 128.75 -4.22 145.27 137.69 -7.58 131.21 -14.06 174.56 156.20 -18.36 144.35 -30.21

O 132.89 129.69 -3.19 128.66 -4.22 145.08 137.50 -7.58 131.02 -14.06 174.09 155.73 -18.36 143.87 -30.21

N Raven Park (Scamp) 132.73 129.53 -3.19 128.50 -4.22 144.72 137.14 -7.58 130.99 -13.73 173.18 154.82 -18.36 142.96 -30.21

M Shaft Dr 131.70 129.52 -2.18 128.29 -3.41 142.26 137.10 -5.16 130.98 -11.28 166.81 154.72 -12.08 142.44 -24.36

L Nevermore Dr 131.24 129.46 -1.78 128.15 -3.09 141.11 136.93 -4.18 130.97 -10.15 163.71 154.23 -9.49 142.39 -21.32

K Birdcall Dr 130.90 129.37 -1.53 128.02 -2.89 140.27 136.70 -3.57 130.94 -9.33 161.44 153.55 -7.89 142.32 -19.12

J Ravens Caw 130.52 129.21 -1.31 127.91 -2.61 139.32 136.24 -3.07 130.90 -8.41 158.82 152.19 -6.63 142.19 -16.63

H 130.20 129.07 -1.13 127.89 -2.31 138.49 135.85 -2.64 130.87 -7.62 156.55 151.01 -5.54 142.07 -14.48

G Ravens Roost Dr 130.05 129.00 -1.04 127.88 -2.16 138.10 135.66 -2.44 130.85 -7.25 155.48 150.46 -5.02 142.02 -13.46

F.2 129.92 128.95 -0.97 127.88 -2.04 137.77 135.51 -2.26 130.84 -6.94 154.57 149.99 -4.58 141.97 -12.60

F 129.53 128.78 -0.75 127.86 -1.66 136.77 135.03 -1.74 130.80 -5.97 151.80 148.55 -3.25 141.84 -9.96

E Ravens Flight Dr 129.50 128.76 -0.74 127.86 -1.64 136.70 134.97 -1.72 130.79 -5.91 151.59 148.37 -3.22 141.82 -9.77

D 129.13 128.50 -0.63 127.84 -1.29 135.73 134.21 -1.52 130.73 -5.01 148.90 146.06 -2.84 141.60 -7.30

C Blackbird Dr 129.11 128.48 -0.62 127.84 -1.27 135.68 134.17 -1.51 130.72 -4.96 148.75 145.93 -2.82 141.59 -7.16

B 128.68 128.18 -0.50 127.82 -0.86 134.55 133.28 -1.27 130.65 -3.90 145.58 143.21 -2.38 141.33 -4.25

A Raven Wing Dr 128.65 128.16 -0.49 127.81 -0.84 134.48 133.23 -1.26 130.64 -3.84 145.41 143.05 -2.35 141.32 -4.09

CNH-1 (North Trunkline) 128.29 127.90 -0.39 127.62 -0.67 133.52 132.47 -1.05 130.05 -3.48 142.70 140.73 -1.98 139.27 -3.43

CNH 2 126.54 126.50 -0.04 126.47 -0.07 129.15 129.01 -0.14 126.73 -2.42 130.33 130.08 -0.25 129.89 -0.44

CNH-3 (South Trunkline) 124.95 124.94 -0.01 124.94 -0.01 128.63 128.61 -0.03 125.01 -3.63 128.88 128.83 -0.05 128.79 -0.09

E133 Outfall into E133 124.90 124.90 0.00 124.90 0.00 128.50 128.50 0.00 124.90 -3.60 128.50 128.50 0.00 128.50 0.00

M.9 134.92 130.22 -4.70 129.80 -5.12 149.93 138.91 -11.02 131.88 -18.05 186.80 159.78 -27.01 147.45 -39.35

M.8 134.85 130.21 -4.65 129.53 -5.32 149.80 138.89 -10.91 131.86 -17.94 186.47 159.73 -26.74 147.40 -39.07

M.7 134.79 130.20 -4.59 129.28 -5.51 149.65 138.87 -10.78 131.83 -17.81 186.10 159.67 -26.44 147.34 -38.77

M.5 133.39 130.01 -3.38 129.03 -4.36 146.33 138.39 -7.94 131.60 -14.73 177.52 158.37 -19.14 146.04 -31.47

M.4 133.04 129.96 -3.07 128.97 -4.07 145.51 138.28 -7.23 131.54 -13.97 175.38 158.05 -17.33 145.72 -29.66

M.3 133.00 129.95 -3.05 128.85 -4.15 145.43 138.25 -7.18 131.53 -13.90 175.17 157.97 -17.20 145.64 -29.53

M.2 131.74 129.53 -2.21 128.43 -3.31 142.36 137.14 -5.23 131.00 -11.36 167.07 154.82 -12.24 142.49 -24.58

M @ Ravensway South 131.70 129.52 -2.18 128.42 -3.28 142.26 137.10 -5.16 130.98 -11.28 166.81 154.72 -12.08 142.44 -24.36

K.7 135.03 130.27 -4.76 129.09 -5.94 149.63 138.76 -10.87 131.96 -17.67 172.63 158.69 -13.95 145.30 -27.34

K.6 134.98 130.25 -4.72 128.93 -6.05 149.51 138.71 -10.80 131.92 -17.60 172.36 158.58 -13.78 145.19 -27.16

K.5 134.10 129.92 -4.18 128.73 -5.37 147.55 137.97 -9.58 131.60 -15.95 167.56 156.77 -10.79 144.42 -23.14

K.3 133.03 129.72 -3.31 128.31 -4.72 145.18 137.52 -7.67 131.32 -13.86 138.61 155.63 17.02 143.31 4.70

K.1 130.96 129.39 -1.56 128.15 -2.81 140.40 136.75 -3.65 130.97 -9.43 161.76 153.69 -8.08 142.39 -19.38

K @ Ravensway South 130.90 129.37 -1.53 128.14 -2.76 140.27 136.70 -3.57 130.94 -9.33 161.44 153.55 -7.89 142.32 -19.12

MH 1-4 Cypress-N. Houston (North Trunkline) 130.55 130.43 -0.12 130.27 -0.27 140.46 140.18 -0.28 136.61 -3.85 158.73 158.19 -0.54 157.32 -1.40

MH 1-5 Cypress-N. Houston (North Trunkline) 129.71 129.49 -0.22 129.29 -0.42 137.89 137.33 -0.57 134.18 -3.71 152.79 151.72 -1.07 150.64 -2.16

CNH-1 @ Ravensway South (North Trunkline) 128.29 127.90 -0.39 127.62 -0.67 133.52 132.47 -1.05 130.05 -3.48 142.70 140.73 -1.98 139.27 -3.43

MH 2-1 Cypress-N. Houston (South Trunkline) 131.40 131.29 -0.12 131.24 -0.16 142.34 142.06 -0.28 138.84 -3.50 163.35 162.81 -0.54 162.58 -0.77

MH 2-2 Cypress-N. Houston (South Trunkline) 130.86 130.74 -0.12 130.70 -0.16 141.16 140.89 -0.28 137.66 -3.50 160.48 159.95 -0.54 159.71 -0.77

MH 1-3 Cypress-N. Houston (South Trunkline) 130.66 130.54 -0.12 130.50 -0.16 140.72 140.44 -0.28 137.22 -3.50 159.37 158.83 -0.54 158.60 -0.77

MH 2-3 Cypress-N. Houston (South Trunkline) 130.66 130.54 -0.12 130.49 -0.16 140.71 140.43 -0.28 137.21 -3.50 159.34 158.81 -0.54 158.58 -0.77

MH 2-4 Cypress-N. Houston (South Trunkline) 130.56 130.44 -0.12 130.40 -0.16 140.49 140.21 -0.28 136.99 -3.50 158.81 158.27 -0.54 158.04 -0.77

CNH-3 Cypress-N. Houston (South Trunkline) 124.95 124.94 -0.01 124.94 -0.01 128.63 128.61 -0.03 125.01 -3.63 128.88 128.83 -0.05 128.79 -0.09

COMPUTED HYDRAULIC GRADE LINE ELEVATION COMPARISONS

TABLE 2

Ravensway South Drive

Shaft Drive

Birdcall Drive

Cypress-N. Houston @ Huffmeister Road Intersection

Cypress-N. Houston @ Huffmeister Road Intersection

MANHOLE / 

JUNCTION

50% AEP ATLAS 14 HGL ELEVATIONS

(ft)

LOCATION/

DESCRIPTION

10% AEP ATLAS 14 HGL ELEVATIONS

(ft)

1% AEP ATLAS 14 HGL ELEVATIONS

(ft)
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Legend
Ravensway South Existing Storm Sewers
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Pipe HGL
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EXHIBIT 6

Legend
Ravensway South Existing Storm Sewers

Proposed Storm Sewers

!( Manholes

Proposed Inlets
#* B-B w/Grate (Prop)

") C-1 (Exist)

") C-1 (Prop)

&- C-2 (Prop)

%, Double Grate (Driveway)

Gutter Fails

PROPOSED INLET & MANHOLE SCHEDULE
42 Each - Replace B-B Plates w/Grates
14 Each - Type C-1 Inlets (New Locations) w/24-inch Leads
4 Each - Type C-2 Inlets w/30-inch Leads
1 Each - Type "C" Manhole On Existing 66-inch RCP (Raven South)
1 Each - Type "C" Manhole On Existing 24-inch RCP (Raven Flight)
2 Each - Type "C" Manhole On Existing 30-inch RCP
7 Each Type "C" Manhole on Proposed 66-inch RCP
10 Each Type "C" Manhole on Proposed 42-inch RCP
1 Each Type "C" Manhole on Proposed 36-inch RCP

PROPOSED PIPE REPLACEMENT SCHEDULE
66-inch RCP - 1750 LF  Raven South
42-inch RCP - 1820 LF Shaft Dr
36-inch RCP - 340 LF Birdcall Dr
42-inch RCP - 820 LF Birdcall Dr
30-inch RCP - 205 LF Raven Flight Dr
36-inch RCP - 65 LF Raven South @ Blackbird
36-inch RCP - 500 LF Raven Wing
24-inch RCP - 1060 LF Extensions @ Raven Wing,
Blackbird, Raven Roost, Ravens Caw, Nevermore
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EXHIBIT 7

Legend
Ravensway South Existing Storm Sewers

Alternative 2 Storm

Proposed Inlets
#* B-B w/Grate (Prop)

") C-1 (Exist)

") C-1 (Prop)

&- C-2 (Prop)

%, Double Grate (Driveway)

Gutter Fails

PROPOSED INLET SCHEDULE
42 Each - Replace B-B Plates w/Grates
14 Each - Type C-1 Inlets (New Locations) w/24-inch Leads
4 Each - Type C-2 Inlets w/30-inch Leads

PROPOSED PIPE REPLACEMENT SCHEDULE
10' x 6' RCB - 2300 LF  Raven South
48-inch RCP - 160 LF Raven South
48-inch RCP - 25 LF Shaft Dr
42-inch RCP - 1800 LF Shaft Dr
36-inch RCP - 24 LF Birdcall Dr
42-inch RCP - 695 LF Birdcall Dr
48-inch RCP - 440 LF Birdcall Dr
36-inch RCP - 225 LF Raven Mate Dr
30-inch RCP - 340 LF Ravens Caw Dr
30-inch RCP - 70 LF Raven Roost Dr
30-inch RCP - 410 LF Raven Flight Dr
36-inch RCP - 400 LF Raven Flight Dr
36-inch RCP - 65 LF Blackbird Dr
36-inch RCP - 500 LF Raven Wing Dr
24-inch RCP - 1060 LF Extensions @ Raven Wing,
Blackbird, Raven Roost, Ravens Caw, Nevermore



February 2022   

Drainage Impact Analysis for Ravensway South Subdivision 
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STORM SEWER CALCULATIONS

CITY OF HOUSTON / HARRIS COUNTY CRITERIA 2

Storm Event : 2 & 100-YEAR - EXISTING CONDITIONS 48.35

Project : 9.07 12.00

0.7244

Date : 02/14/2022 1.00 Starting FL from LiDAR @ Outfall 0.50

By : GPF Q=Cf*C*A*i 8.00

Reviewed By: 2-year
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Raven Song Drive S.1.C S A1-C-1&2 1.6349 1.63      1.63 0.5500 0.90 25.9 25.9 3.68 3.31 60 24 RCP 0.013 3.14 0.500 0.200 3.2 10.12 0.12 0.000 126.94 126.82 128.94 128.82 1.05 Vel-OK 0.021 0.013 133.50 133.48 131.48 130.98 132.80 2.518 HGL Too High

Raven South Drive S R A1-A&B-1&2 2.2538 2.25      3.89 0.5500 2.14 0.9 26.9 3.61 7.72 200 30 RCP 0.013 4.91 0.625 0.130 3.0 14.79 0.26 0.000 126.82 126.56 129.32 129.06 1.57 Vel-OK 0.035 0.071 133.48 133.41 131.18 130.68 132.20 2.805 HGL Too High

Raven South Drive R Q -        3.89 0.5500 2.14 2.1 29.0 3.46 7.72 70 30 RCP 0.013 4.91 0.625 0.129 3.0 14.71 0.09 0.000 126.56 126.47 129.06 128.97 1.57 Vel-OK 0.035 0.025 133.41 133.39 131.91 131.41 133.30 2.005 HGL Too High

Raven South Drive Q P A3-A&B-1&2 2.9238 2.92      6.81 0.5500 3.75 0.7 29.7 3.42 12.80 428 30 RCP 0.013 4.91 0.625 0.129 3.0 14.70 0.55 0.000 126.47 125.92 128.97 128.42 2.61 Vel-OK 0.097 0.417 133.39 132.97 131.73 131.23 132.80 2.160 HGL Too High

Raven South Drive P O -        6.81 0.5500 3.75 2.7 32.4 3.25 12.80 86 30 RCP 0.013 4.91 0.625 0.128 3.0 14.67 0.11 0.000 125.92 125.81 128.42 128.31 2.61 Vel-OK 0.097 0.084 132.97 132.89 132.15 131.65 132.85 1.323 HGL Too High

Raven South Drive O N -        6.81 0.5500 3.75 0.5 33.0 3.22 12.80 165 30 RCP 0.013 4.91 0.625 0.036 1.6 7.76 0.06 0.000 125.81 125.75 128.31 128.25 2.61 Vel-OK 0.097 0.161 132.89 132.73 131.90 131.40 132.70 1.489 HGL Too High

Raven South Drive Raven Park (Scamp) N M A6-A-1&2 1.8846 7.34     14.15 0.5500 7.78 29.6 34.1 3.16 24.63 285 30 RCP 0.013 4.91 0.625 0.274 4.4 21.46 0.78 0.800 125.75 124.97 128.25 127.47 5.02 Vel-OK 0.361 1.028 132.73 131.70 131.78 131.28 132.50 1.447 HGL Too High

Raven South Drive Shaft Dr M L A7-A&B-1&2 1.0755 41.22   55.37 0.3692 20.44 41.1 41.1 2.83 57.94 285 48 RCP 0.013 12.57 1.000 0.158 4.5 57.08 0.45 0.200 124.17 123.72 128.17 127.72 4.61 Vel-OK 0.163 0.464 131.70 131.24 131.31 130.81 132.50 0.890 HGL Too High

Raven South Drive Nevermore Dr L K A8-A-1&2 0.9607 6.76     62.13 0.3889 24.16 30.0 42.2 2.79 67.48 285 54 RCP 0.013 15.90 1.125 0.123 4.3 68.91 0.35 0.100 123.52 123.17 128.02 127.67 4.24 Vel-OK 0.118 0.336 131.24 130.90 131.43 130.93 132.50 0.306 HGL Too High

Raven South Drive Birdcall Dr K J A9-A-1&2 0.9956 18.87   81.01 0.4264 34.54 33.7 43.3 2.75 94.96 285 60 RCP 0.013 19.63 1.250 0.140 5.0 97.57 0.40 0.000 123.07 122.67 128.07 127.67 4.84 Vel-OK 0.133 0.379 130.90 130.52 131.38 130.88 132.20 0.020 HGL Too High

Raven South Drive Ravens Caw J H A10-A-1&2 1.0017 7.32     88.33 0.4367 38.57 30.1 44.3 2.71 104.62 200 60 RCP 0.013 19.63 1.250 0.122 4.6 90.98 0.24 0.000 122.67 122.43 127.67 127.43 5.33 Vel-OK 0.161 0.323 130.52 130.20 130.86 130.36 132.10 0.162 HGL Too High

Raven South Drive H G -        88.33 0.4367 38.57 0.6 44.9 2.69 104.62 95 60 RCP 0.013 19.63 1.250 0.122 4.6 90.98 0.12 0.000 122.43 122.31 127.43 127.31 5.33 Vel-OK 0.161 0.153 130.20 130.05 130.82 130.32 131.40 -0.121 OK

Raven South Drive Ravens Roost Dr G F.2 A12-A&B-1&2 1.0228 6.34     94.67 0.4443 42.06 30.5 45.2 2.68 112.67 68 60 RCP 0.013 19.63 1.250 0.033 2.4 47.03 0.02 0.000 122.31 122.29 127.31 127.29 5.74 Vel-OK 0.187 0.127 130.05 129.92 130.24 129.74 131.50 0.305 HGL Too High

Raven South Drive F.2 F -        94.67 0.4443 42.06 0.2 45.4 2.67 112.67 208 60 RCP 0.013 19.63 1.250 0.033 2.4 47.03 0.07 0.000 122.29 122.22 127.29 127.22 5.74 Vel-OK 0.187 0.389 129.92 129.53 131.05 130.55 131.80 -0.632 OK

Raven South Drive F E A14-A-1&2 1.1371 1.14      95.81 0.4455 42.68 0.6 46.0 2.65 113.14 25 66 RCP 0.013 23.76 1.375 0.080 4.0 94.98 0.02 0.000 122.22 122.20 127.72 127.70 4.76 Vel-OK 0.114 0.028 129.53 129.50 130.51 130.01 131.10 -0.481 OK

Raven South Drive Ravens Flight Dr E D 7.66     103.47 0.4532 46.90 33.2 46.1 2.65 124.16 272 66 RCP 0.013 23.76 1.375 0.147 5.4 128.78 0.40 0.000 122.20 121.80 127.70 127.30 5.23 Vel-OK 0.137 0.372 129.50 129.13 130.75 130.25 131.10 -0.749 OK

Raven South Drive D C A16-A-1&2 1.3717 1.37      104.84 0.4545 47.65 0.9 46.9 2.62 124.74 15 66 RCP 0.013 23.76 1.375 -0.133 #NUM! #NUM! -0.02 0.000 121.80 121.82 127.30 127.32 5.25 Vel-OK 0.138 0.021 129.13 129.11 129.88 129.38 130.90 -0.251 OK

Raven South Drive Blackbird Dr C B 5.91     110.75 0.4596 50.90 31.3 47.0 2.62 133.17 275 66 RCP 0.013 23.76 1.375 0.138 5.3 124.83 0.38 -0.200 121.82 121.44 127.32 126.94 5.61 Vel-OK 0.157 0.432 129.11 128.68 129.90 129.40 130.90 -0.292 OK

Raven South Drive B A A18-A-1&2 1.2100 1.21      111.96 0.4606 51.57 0.8 47.8 2.59 133.51 15 66 RCP 0.013 23.76 1.375 0.200 6.3 150.18 0.03 0.200 121.64 121.61 127.14 127.11 5.62 Vel-OK 0.158 0.024 128.68 128.65 129.79 129.29 130.05 -0.614 OK

Cypress North Houston Raven Wing Dr A CNH-1 6.88     118.84 0.4658 55.35 30.9 47.9 2.59 143.22 200 66 RCP 0.013 23.76 1.375 0.315 7.9 188.47 0.63 0.000 121.41 120.78 126.91 126.28 6.03 Vel-OK 0.182 0.364 128.65 128.29 129.80 129.30 130.05 -0.648 OK

Cypress North Houston (North Trunkline) CNH-1 CNH 2 19.96   138.80 0.5138 71.32 6.7 48.4 2.57 188.23 555 66 RCP 0.013 23.76 1.375 0.114 4.8 113.14 0.63 0.000 120.78 120.15 126.28 125.65 7.92 Vel-OK 0.314 1.744 128.29 126.54 130.63 130.13 132.20 -1.842 OK

Cypress North Houston CNH 2 CNH-3 -        138.80 0.5138 71.32 1.2 49.6 2.53 188.23 65 66 RCP 0.013 23.76 1.375 -1.062 #NUM! #NUM! -0.69 0.000 120.15 120.84 125.65 126.34 7.92 Vel-OK 0.314 0.204 126.54 126.34 132.03 131.53 131.40 -4.986 OK

Cypress North Houston (South Trunkline) CNH-3 E133 74.55   213.35 0.5672 121.02 152.4 152.4 1.22 188.23 85 2 7 X 4 RCB 0.013 54.22 1.327 -0.071 #NUM! #NUM! -0.06 120.84 120.90 124.84 124.90 3.47 Vel-OK 0.063 0.054 124.95 124.90 131.83 131.33 131.40 -6.376 OK

Raven Park Dr (Scamp Dr) M.2.A M.1.A B1-A&B-1&2 3.4862 3.49      3.49 0.5500 1.92 27.5 27.5 3.57 6.84 258 24 RCP 0.013 3.14 0.500 0.221 3.4 10.62 0.57 0.000 127.02 126.45 129.02 128.45 2.18 Vel-OK 0.091 0.236 133.02 132.78 131.22 130.72 132.50 2.296 HGL Too High

Raven Park Dr (Scamp Dr) M.1.A N B2-A&B-1&2 1.9712 1.97      5.46 0.5500 3.00 2.0 29.4 3.43 10.31 25 24 RCP 0.013 3.14 0.500 2.800 12.0 37.85 0.70 0.000 126.45 125.75 128.45 127.75 3.28 Vel-OK 0.208 0.052 132.78 132.73 131.45 130.95 132.40 1.829 HGL Too High

Shaft Drive M.9 M.8 C1-A&B-1&2 1.8431 4.2248 6.07      6.07 0.2924 1.77 28.7 28.7 3.48 6.17 279 30 RCP 0.013 4.91 0.625 0.179 3.5 17.36 0.50 0.700 127.33 126.83 129.83 129.33 1.26 Vel-OK 0.023 0.063 134.92 134.85 131.48 130.98 133.60 3.938 HGL Too High

Shaft Drive M.8 M.7 -        6.07 0.2924 1.77 3.7 32.4 3.25 6.17 305 30 RCP 0.013 4.91 0.625 0.023 1.3 6.21 0.07 0.000 126.13 126.06 128.63 128.56 1.26 Vel-OK 0.023 0.069 134.85 134.79 132.07 131.57 133.60 3.285 HGL Too High

Shaft Drive M.7 M.5 C1-A&B-1&2 2.5051 22.8323 25.34   31.41 0.2312 7.26 4.0 36.5 3.04 22.08 483 30 RCP 0.013 4.91 0.625 -0.039 #NUM! #NUM! -0.19 0.000 126.06 126.25 128.56 128.75 4.50 Vel-OK 0.290 1.400 134.79 133.39 131.27 130.77 133.40 4.016 HGL Too High

Shaft Drive M.5 M.4 -        31.41 0.2312 7.26 1.8 38.3 2.96 22.08 120 30 RCP 0.013 4.91 0.625 0.483 5.8 28.52 0.58 0.000 126.25 125.67 128.75 128.17 4.50 Vel-OK 0.290 0.348 133.39 133.04 131.56 131.06 133.60 2.326 HGL Too High

Shaft Drive M.4 M.3 C4-A-1&2 2.0244 2.02      33.43 0.2505 8.38 0.4 38.7 2.94 24.60 25 36 RCP 0.013 7.07 0.750 1.360 11.0 77.78 0.34 0.000 125.67 125.33 128.67 128.33 3.48 Vel-OK 0.136 0.034 133.04 133.00 131.21 130.71 132.10 2.328 HGL Too High

Shaft Drive M.3 M.2 C5-A&B-1&2 3.9219 3.92      37.35 0.2820 10.53 0.1 38.8 2.93 30.88 590 36 RCP 0.013 7.07 0.750 0.098 3.0 20.91 0.58 0.050 125.33 124.75 128.33 127.75 4.37 Vel-OK 0.214 1.265 133.00 131.74 131.02 130.52 132.20 2.484 HGL Too High

Shaft Drive M.2 M C6-A&B-1&2 2.7910 2.79      40.14 0.3006 12.07 2.3 41.1 2.84 34.22 15 36 RCP 0.013 7.07 0.750 0.200 4.2 29.83 0.03 0.500 124.70 124.67 127.70 127.67 4.84 Vel-OK 0.263 0.039 131.74 131.70 131.35 130.85 132.40 0.889 HGL Too High

Nevermore Drive L.2.A L.1.A D1-A&B-1&2 4.5239 4.52      4.52 0.5500 2.49 28.0 28.0 3.53 8.78 311 24 RCP 0.013 3.14 0.500 0.450 4.8 15.18 1.40 0.050 127.45 126.05 129.45 128.05 2.79 Vel-OK 0.150 0.468 131.76 131.29 131.10 130.60 132.20 1.162 HGL Too High

Nevermore Drive L.1.A L D2-A&B-1&2 1.2770 1.28      5.80 0.5500 3.19 1.9 29.9 3.40 10.86 25 24 RCP 0.013 3.14 0.500 1.520 8.9 27.89 0.38 2.100 126.00 125.62 128.00 127.62 3.46 Vel-OK 0.231 0.058 131.29 131.24 131.13 130.63 132.10 0.664 HGL Too High

Birdcall Lane K.7 K.6 E1-A&B-1&2 2.4690 10.03   10.03 0.5500 5.52 29.7 29.7 3.42 18.85 24 30 RCP 0.013 4.91 0.625 0.542 6.1 30.19 0.13 0.000 126.03 125.90 128.53 128.40 3.84 Vel-OK 0.211 0.051 135.03 134.98 131.46 130.96 132.80 4.067 HGL Too High

Birdcall Lane K.6 K.5 E2-A&B-1&2 1.5307 1.53      11.56 0.5500 6.36 0.1 29.8 3.41 21.68 315 30 RCP 0.013 4.91 0.625 0.127 3.0 14.62 0.40 0.000 125.90 125.50 128.40 128.00 4.42 Vel-OK 0.279 0.880 134.98 134.10 131.57 131.07 132.20 3.906 HGL Too High

Birdcall Lane K.5 K.3 -        11.56 0.5500 6.36 1.2 31.0 3.34 21.68 380 30 RCP 0.013 4.91 0.625 0.118 2.9 14.11 0.45 0.000 125.50 125.05 128.00 127.55 4.42 Vel-OK 0.279 1.062 134.10 133.03 131.78 131.28 132.50 2.816 HGL Too High

Birdcall Lane K.3 K.1 E4-A&B-1&2 4.6657 4.67      16.23 0.5500 8.92 1.4 32.4 3.25 29.03 415 30 RCP 0.013 4.91 0.625 0.224 4.0 19.42 0.93 0.000 125.05 124.12 127.55 126.62 5.91 Vel-OK 0.501 2.078 133.03 130.96 130.92 130.42 131.80 2.614 HGL Too High

Birdcall Lane K.1 K E5-A&B-1&2 1.6504 1.65      17.88 0.5500 9.83 1.2 33.6 3.19 31.34 25 36 RCP 0.013 7.07 0.750 -0.200 #NUM! #NUM! -0.05 1.100 124.12 124.17 127.12 127.17 4.43 Vel-OK 0.221 0.055 130.96 130.90 131.03 130.53 132.10 0.426 HGL Too High

Ravens Mate Drive (N) K.7.1 K.7 L1-A&B-1&2 2.8026 2.80      2.80 0.5500 1.54 27.0 27.0 3.60 5.55 288 24 RCP 0.013 3.14 0.500 0.354 4.3 13.46 1.02 0.100 127.15 126.13 129.15 128.13 1.77 Vel-OK 0.060 0.173 135.20 135.03 131.37 130.87 132.80 4.330 HGL Too High

Ravens Mate Drive (S) K.7.2 K.7 K1-A&B-1&2 2.7541 4.76     4.76 0.5500 2.62 28.2 28.2 3.52 9.21 216 24 RCP 0.013 3.14 0.500 0.435 4.8 14.92 0.94 0.109 127.08 126.14 129.08 128.14 2.93 Vel-OK 0.166 0.358 135.38 135.03 131.22 130.72 132.00 4.665 HGL Too High

Ravens Mate Drive (S) K.7.2.A K.7.2 K1-C-1&2 2.0029 2.00      2.00 0.5500 1.10 26.3 26.3 3.65 4.02 48 24 RCP 0.013 3.14 0.500 0.292 3.9 12.22 0.14 0.000 127.22 127.08 129.22 129.08 1.28 Vel-OK 0.032 0.015 135.40 135.38 131.52 131.02 132.60 4.381 HGL Too High

Ravens Caw Drive J.2.A J.1.A F1-A&B-1&2 5.3142 5.31      5.31 0.5500 2.92 28.4 28.4 3.50 10.23 311 24 RCP 0.013 3.14 0.500 0.119 2.5 7.80 0.37 0.150 125.84 125.47 127.84 127.47 3.26 Vel-OK 0.205 0.636 131.23 130.59 130.49 129.99 131.60 1.236 HGL Too High

Ravens Caw Drive J.1.A J F2-A&B-1&2 1.0077 1.01      6.32 0.5500 3.48 1.6 30.0 3.40 11.81 25 24 RCP 0.013 3.14 0.500 1.400 8.5 26.77 0.35 2.300 125.32 124.97 127.32 126.97 3.76 Vel-OK 0.273 0.068 130.59 130.52 130.47 129.97 131.20 0.620 HGL Too High

Ravens Roost Drive G.2.A G.1.A G1-A&B-1&2 3.8638 3.86      3.86 0.5500 2.13 27.7 27.7 3.55 7.55 353 24 RCP 0.013 3.14 0.500 0.218 3.4 10.57 0.77 0.050 125.69 124.92 127.69 126.92 2.40 Vel-OK 0.111 0.393 130.57 130.18 130.19 129.69 131.50 0.883 HGL Too High

Ravens Roost Drive G.1.A G G2-A&B-1&2 1.4552 1.46      5.32 0.5500 2.93 2.4 30.1 3.39 9.92 70 24 RCP 0.013 3.14 0.500 0.514 5.2 16.22 0.36 2.200 124.87 124.51 126.87 126.51 3.16 Vel-OK 0.192 0.135 130.18 130.05 130.30 129.80 131.30 0.380 HGL Too High

Ravens Flight Drive E.4 E.3 H1-A&B-1&2 2.3772 3.90     3.90 0.5500 2.14 27.7 27.7 3.55 7.61 396 24 RCP 0.013 3.14 0.500 0.376 4.4 13.88 1.49 0.000 126.13 124.64 128.13 126.64 2.42 Vel-OK 0.113 0.448 130.41 129.96 130.43 129.93 132.10 0.477 HGL Too High

Ravens Flight Drive E.3 E.1 -        3.90 0.5500 2.14 2.7 30.4 3.37 7.61 345 24 RCP 0.013 3.14 0.500 0.223 3.4 10.68 0.77 0.000 124.64 123.87 126.64 125.87 2.42 Vel-OK 0.113 0.390 129.96 129.57 131.06 130.56 131.70 -0.601 OK

Ravens Flight Drive E.1 E H3-A&B-1&2 3.7651 3.77      7.66 0.5500 4.21 2.4 32.8 3.23 13.62 61 30 RCP 0.013 4.91 0.625 0.197 3.7 18.19 0.12 1.550 123.87 123.75 126.37 126.25 2.77 Vel-OK 0.110 0.067 129.57 129.50 130.15 129.65 131.10 -0.082 OK

Ravens Rook Drive E.4.C E.4 K1-C-1&2 1.5183 1.52      1.52 0.5500 0.84 25.8 25.8 3.69 3.08 14 24 RCP 0.013 3.14 0.500 4.286 14.9 46.83 0.60 0.000 126.73 126.13 128.73 128.13 0.98 Vel-OK 0.019 0.003 130.41 130.41 130.73 130.23 132.10 0.179 HGL Too High

Blackbird Drive C.2.A C.1.A I1-A&B-1&2 2.9666 2.97      2.97 0.5500 1.63 27.1 27.1 3.59 5.86 436 24 RCP 0.013 3.14 0.500 0.252 3.6 11.36 1.10 0.100 126.27 125.17 128.27 127.17 1.87 Vel-OK 0.067 0.293 129.54 129.25 129.99 129.49 131.50 0.051 HGL Too High

Blackbird Drive C.1.A C I2-A&B-1&2 2.9466 2.95      5.91 0.5500 3.25 3.9 31.0 3.34 10.85 61 24 RCP 0.013 3.14 0.500 0.410 4.6 14.48 0.25 3.000 125.07 124.82 127.07 126.82 3.45 Vel-OK 0.230 0.140 129.25 129.11 129.45 128.95 130.60 0.298 HGL Too High

Raven Wing Drive A.2.A A.1,A J1-A&B-1&2 5.1118 5.11      5.11 0.5500 2.81 28.3 28.3 3.51 9.86 436 24 RCP 0.013 3.14 0.500 0.261 3.7 11.57 1.14 0.000 125.28 124.14 127.28 126.14 3.14 Vel-OK 0.190 0.829 129.67 128.84 129.58 129.08 130.50 0.593 HGL Too High

Raven Wing Drive A.1,A A J2-A&B-1&2 1.7690 1.77      6.88 0.5500 3.78 2.3 30.6 3.36 12.71 61 24 RCP 0.013 3.14 0.500 0.377 4.4 13.89 0.23 2.500 124.14 123.91 126.14 125.91 4.05 Vel-OK 0.316 0.193 128.84 128.65 129.44 128.94 130.70 -0.096 OK

Percentage of FLOW from MH 1-4 to MH 1-5; Manually Adjusted to Balance HGLs at MH 1-4 0.4266 -0.032 -0.032 Percentage of FLOW from MH 1-4 to MH 1-5; Manually Adjusted to Balance HGLs at MH 1-4

Cypress-N. Houston (North Trunkline) MH 1-4 MH 1-5 45.01 418 42 RCP 0.013 9.62 0.875 0.129 3.8 36.16 0.54 0.000 124.59 124.05 128.09 127.55 4.68 Vel-OK 0.200 0.837 130.55 129.71 133.03 133.45 133.45 -2.904 OK

Cypress-N. Houston (North Trunkline) MH 1-5 CNH-1 45.01 1,448 48 RCP 0.013 12.57 1.000 0.122 4.0 50.22 1.77 1.500 124.05 122.28 128.05 126.28 3.58 Vel-OK 0.098 1.422 129.71 128.29 132.03 132.60 132.60 -2.890 OK

Detained Area - Assumed Initial Tc to produce Undeveloped Flow Rate

Raven Roost (Lake) RR RR7 39.7800 39.78   39.78 0.5500 21.88 139.1 139.1 1.29 28.30 1,787 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 1.61 0.000 122.93 121.32 126.43 124.82 2.94 Vel-OK 0.079 1.414 126.76 125.35 133.03 130.40 130.40 -3.637 OK

Raven Roost (Lake) RR7 RR8 -        39.78 0.5500 21.88 10.1 149.3 1.23 28.30 459 42 RCP 0.013 9.62 0.875 0.146 4.0 38.44 0.67 0.000 121.32 120.65 124.82 124.15 2.94 Vel-OK 0.079 0.363 125.35 124.98 132.03 130.65 130.65 -5.302 OK

Raven Roost (Lake) RR8 CNH-3 -        39.78 0.5500 21.88 2.6 151.9 1.22 28.30 69 2 36 RCP 0.013 14.14 0.750 -0.275 #NUM! #NUM! -0.19 0.000 120.65 120.84 123.65 123.84 2.00 Vel-OK 0.045 0.031 124.98 124.95 131.83 131.40 131.40 -6.415 OK

Percentage of FLOW from MH 1-3 to MH 2-3; Based on Ratio of Design Qs of Exiting Pipes 0.2828 Percentage of FLOW from MH 1-3 to MH 2-3; Based on Ratio of Design Qs of Exiting Pipes

Cypress-N. Houston (South Trunkline) MH 2-1 MH 2-2 19.9300 19.93   19.93 0.8000 15.94 31.9 31.9 3.28 52.32 499 5 X 3 RCB 0.013 14.11 0.977 0.329 6.5 91.12 1.64 0.000 127.22 125.58 130.22 128.58 3.71 Vel-OK 0.108 0.541 131.40 130.86 133.53 132.60 132.60 -1.198 OK

Cypress-N. Houston (South Trunkline) MH 2-2 MH 1-3 3.5600 3.56      23.49 0.8000 18.79 2.2 34.2 3.16 59.33 144 5 X 3 RCB 0.013 14.11 0.977 0.566 8.5 119.51 0.82 0.000 125.58 124.76 128.58 127.76 4.20 Vel-OK 0.139 0.201 130.86 130.66 133.03 132.60 132.60 -1.739 OK

Cypress-N. Houston (South Trunkline) MH 1-3 MH 2-3 6.1200 6.12      29.61 0.8000 23.69 0.6 34.8 3.13 20.95 25 5 X 3 RCB 0.013 14.11 0.977 1.640 14.4 203.44 0.41 0.000 124.76 124.35 127.76 127.35 1.48 Vel-OK 0.017 0.004 130.66 130.66 133.03 133.45 133.45 -2.790 OK

Cypress-N. Houston (South Trunkline) MH 2-3 MH 2-4 2.8700 2.87      32.48 0.8000 25.98 0.3 35.0 3.11 101.83 75 8 X 3 RCB 0.013 23.11 1.131 1.240 13.8 319.30 0.93 0.000 124.35 123.42 127.35 126.42 4.41 Vel-OK 0.126 0.095 130.66 130.56 133.03 133.45 133.45 -2.794 OK

Cypress-N. Houston (South Trunkline) MH 2-4 CNH-3 2.2900 2.29      34.77 0.8000 27.82 32.1 35.3 3.10 137.17 2,450 8 X 3 RCB 0.013 23.11 1.131 0.105 4.0 93.05 2.58 0.000 123.42 120.84 126.42 123.84 5.94 Vel-OK 0.229 5.607 130.56 124.95 133.03 133.45 133.45 -2.889 OK

Cypress-N. Houston (South Trunkline) MH 1-4 MH 2-4 19.9600 19.96   19.96 0.8000 15.97 31.9 31.9 3.28 52.39 25 54 RCP 0.013 15.90 1.125 4.680 26.7 425.42 1.17 0.000 124.59 123.42 129.09 127.92 3.29 Vel-OK 0.071 0.018 130.58 130.56 133.03 133.45 133.45 -2.871 OK

Cypress-N. Houston (South Trunkline) MH 1-3 MH 1-4 10 53.13 52 42 RCP 0.013 9.62 0.875 0.327 6.0 57.53 0.17 0.000 124.76 124.59 128.26 128.09 5.52 Vel-OK 0.279 0.145 130.69 130.55 133.03 133.45 133.45 -2.759 OK

HCED Suddivision Drainage Projects - 

Ravensway South (UPIN 19103MF14701)
RUNOFF COEFFICIENTS (C) FOR 

DRAINAGE AREA DEVELOPMENT 
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HYDRAULIC GRADE LINE COMPUTATIONS
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STORM SEWER CALCULATIONS

CITY OF HOUSTON / HARRIS COUNTY CRITERIA

Storm Event : 2 & 100-YEAR - EXISTING CONDITIONS

Project :

Date : 02/14/2022
By : GPF

Reviewed By:

Raven Song Drive S.1.C S

Raven South Drive S R

Raven South Drive R Q

Raven South Drive Q P

Raven South Drive P O

Raven South Drive O N

Raven South Drive Raven Park (Scamp) N M

Raven South Drive Shaft Dr M L

Raven South Drive Nevermore Dr L K

Raven South Drive Birdcall Dr K J

Raven South Drive Ravens Caw J H

Raven South Drive H G

Raven South Drive Ravens Roost Dr G F.2

Raven South Drive F.2 F

Raven South Drive F E

Raven South Drive Ravens Flight Dr E D

Raven South Drive D C

Raven South Drive Blackbird Dr C B

Raven South Drive B A

Cypress North Houston Raven Wing Dr A CNH-1

Cypress North Houston (North Trunkline) CNH-1 CNH 2

Cypress North Houston CNH 2 CNH-3

Cypress North Houston (South Trunkline) CNH-3 E133

Raven Park Dr (Scamp Dr) M.2.A M.1.A

Raven Park Dr (Scamp Dr) M.1.A N

Shaft Drive M.9 M.8

Shaft Drive M.8 M.7

Shaft Drive M.7 M.5

Shaft Drive M.5 M.4

Shaft Drive M.4 M.3

Shaft Drive M.3 M.2

Shaft Drive M.2 M

Nevermore Drive L.2.A L.1.A

Nevermore Drive L.1.A L

Birdcall Lane K.7 K.6

Birdcall Lane K.6 K.5

Birdcall Lane K.5 K.3

Birdcall Lane K.3 K.1

Birdcall Lane K.1 K

Ravens Mate Drive (N) K.7.1 K.7

Ravens Mate Drive (S) K.7.2 K.7

Ravens Mate Drive (S) K.7.2.A K.7.2

Ravens Caw Drive J.2.A J.1.A

Ravens Caw Drive J.1.A J

Ravens Roost Drive G.2.A G.1.A

Ravens Roost Drive G.1.A G

Ravens Flight Drive E.4 E.3

Ravens Flight Drive E.3 E.1

Ravens Flight Drive E.1 E

Ravens Rook Drive E.4.C E.4

Blackbird Drive C.2.A C.1.A

Blackbird Drive C.1.A C

Raven Wing Drive A.2.A A.1,A

Raven Wing Drive A.1,A A

Cypress-N. Houston (North Trunkline) MH 1-4 MH 1-5

Cypress-N. Houston (North Trunkline) MH 1-5 CNH-1

Raven Roost (Lake) RR RR7

Raven Roost (Lake) RR7 RR8

Raven Roost (Lake) RR8 CNH-3

Cypress-N. Houston (South Trunkline) MH 2-1 MH 2-2

Cypress-N. Houston (South Trunkline) MH 2-2 MH 1-3

Cypress-N. Houston (South Trunkline) MH 1-3 MH 2-3

Cypress-N. Houston (South Trunkline) MH 2-3 MH 2-4

Cypress-N. Houston (South Trunkline) MH 2-4 CNH-3

Cypress-N. Houston (South Trunkline) MH 1-4 MH 2-4

Cypress-N. Houston (South Trunkline) MH 1-3 MH 1-4

HCED Suddivision Drainage Projects - 

Ravensway South (UPIN 19103MF14701)

Street Name Cross Street

FROM

M.H. #

TO

M.H. #

Street

Type

Pvmt W

(B-B)
X-Slope

(Sx) (ft-ft)

Blvd or

Crown

Curb

Height (ft)

Curb

Width (ft)

Allow 

Spread (ft)

Allow Gutter 

Depth (ft)

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281

2 28.0 0.0208 Crown 0.33 1.00 13.00 0.271 Design Storm Return Frequency 2  yr TSpread=1.243(QGutter*N/So
1/2*Sx

5/3)3/8 Qweir= Cweir*Lweir*H3/2 Qorif = Corif*Aorif*(2gH)1/2

3 41.0 0.0208 Crown 0.50 0.50 20.00 0.417 yGutter=TSpread*Sx Cweir= 2.60 Corif= 0.60 For Inlets On-Grade QBypass MUST BE ADDED to Downstream Inlet

4 25.0 0.0208 Blvd 0.50 0.50 12.00 0.250 LT=0.6*Q0.42*SL
0.3*[1/(N*Sx)]0.6 Hweir =(Q/(C*L))2/3 Horif=(Q/(C*A*Sqrt(2g))2

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250 N-Value (Pavement) = 0.016 TxDOT Hydraulic Manual Table 4-8 Tinlet=H/Sx

Enter Blvd Pavement Width as B-B dimension of One Side of Travel Lanes

Street 

Type

Drainage

Area (ac)
T/C Grade

(SO) (%)

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QGutter

(cfs)

Gutter

Spread (ft)

Gutter 

Depth (ft)

Q Bypass

(cfs)

Drainage

Area (ac)
T/C Grade

(SO) (%)

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QGutter

(cfs)

Gutter

Spread (ft)

Gutter 

Depth (ft)

Q Bypass

(cfs)

Inlet

Type

Sag or

On-Grade

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QInlet

(cfs)

Drainage

Area (ac)
T/C Grade

(SO) (%)

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QGutter

(cfs)

Gutter

Spread (ft)

Gutter 

Depth (ft)

Q Bypass

(cfs)

Drainage

Area (ac)
T/C Grade

(SO) (%)

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QGutter

(cfs)

Gutter

Spread (ft)

Gutter 

Depth (ft)

Q Bypass

(cfs)

Inlet

Type

Sag or

On-Grade

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QInlet

(cfs)

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.7150 0.25 24.43 3.80 1.49 10.59 0.22 -   0.9199 0.25 24.85 3.76 1.90 11.60 0.24 -   B-B Sag 24.85 3.76 3.38 7.25 0.15 No Inlet -   No Inlet -   No Inlet 11.60 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5156 0.25 23.90 3.84 1.09 9.41 0.20 -   0.3491 0.64 23.31 3.89 0.75 6.85 0.14 -   B-B Sag 23.90 3.84 1.83 0.77 0.02 0.9598 0.25 24.93 3.76 1.98 11.78 0.25 -   0.4293 0.64 23.62 3.87 0.91 7.38 0.15 -   B-B Sag 24.93 3.76 2.87 5.25 0.11 11.78 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.2436 0.25 25.39 3.72 2.55 12.94 0.27 -   0.6625 0.50 24.30 3.81 1.39 9.05 0.19 -   B-B Sag 25.39 3.72 3.90 9.17 0.19 0.3517 0.25 23.32 3.89 0.75 8.19 0.17 -   0.6660 0.50 24.31 3.81 1.40 9.07 0.19 -   B-B Sag 24.31 3.81 2.13 2.15 0.04 12.94 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.4209 0.60 25.64 3.70 2.89 11.52 0.24 -   0.4637 0.25 23.73 3.86 0.98 9.06 0.19 -   B-B Sag 25.64 3.70 3.84 8.93 0.19 No Inlet -   No Inlet -   No Inlet 11.52 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.3618 0.25 23.36 3.89 0.77 8.28 0.17 -   0.1560 0.25 22.21 3.99 0.34 6.10 0.13 -   B-B Sag 23.36 3.89 1.11 Below Gut -0.03 0.3340 0.25 23.24 3.90 0.72 8.04 0.17 -   0.2237 0.25 22.68 3.95 0.49 6.95 0.14 -   B-B Sag 23.24 3.90 1.20 Below Gut -0.03 8.28 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4702 0.25 23.76 3.86 1.00 9.10 0.19 -   0.4905 0.25 23.82 3.85 1.04 9.24 0.19 -   B-B Sag 23.82 3.85 2.03 1.71 0.04 No Inlet -   No Inlet -   No Inlet 9.24 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4974 0.25 23.84 3.85 1.05 9.29 0.19 -   0.4982 0.25 23.85 3.85 1.05 9.30 0.19 -   B-B Sag 23.85 3.85 2.11 2.04 0.04 No Inlet -   No Inlet -   No Inlet 9.30 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5169 0.60 23.90 3.84 1.09 7.99 0.17 -   0.4848 0.25 23.80 3.85 1.03 9.20 0.19 -   B-B Sag 23.90 3.84 2.12 2.08 0.04 No Inlet -   No Inlet -   No Inlet 9.20 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.2972 0.25 23.08 3.91 0.64 7.71 0.16 -   0.2140 0.25 22.62 3.95 0.47 6.84 0.14 -   B-B Sag 23.08 3.91 1.10 Below Gut -0.03 0.2254 0.25 22.69 3.95 0.49 6.97 0.15 -   0.2862 0.25 23.02 3.92 0.62 7.60 0.16 -   B-B Sag 23.02 3.92 1.10 Below Gut -0.03 7.71 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4009 0.25 23.51 3.88 0.85 8.59 0.18 -   0.7362 0.45 24.47 3.80 1.54 9.59 0.20 -   B-B Sag 24.47 3.80 2.37 3.20 0.07 No Inlet -   No Inlet -   No Inlet 9.59 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5908 0.25 24.11 3.82 1.24 9.89 0.21 -   0.7809 0.70 24.57 3.79 1.63 9.02 0.19 -   B-B Sag 24.57 3.79 2.86 5.20 0.11 No Inlet -   No Inlet -   No Inlet 9.89 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.6880 0.75 24.36 3.80 1.44 8.50 0.18 -   0.5220 0.25 23.92 3.84 1.10 9.45 0.20 -   B-B Sag 24.36 3.80 2.53 3.86 0.08 No Inlet -   No Inlet -   No Inlet 9.45 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.8696 0.25 24.76 3.77 1.80 11.37 0.24 -   0.4591 0.40 23.72 3.86 0.97 8.26 0.17 -   C-1 Sag 24.76 3.77 2.76 Below Gut -0.06 1.6365 0.60 25.91 3.68 3.31 12.12 0.25 -   0.5210 0.40 23.92 3.84 1.10 8.65 0.18 -   C-1 Sag 25.91 3.68 4.37 1.98 0.04 12.12 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.2450 0.33 22.81 3.94 0.53 6.82 0.14 -   1.1175 0.25 25.20 3.74 2.30 12.45 0.26 -   C-1 Sag 25.20 3.74 2.80 Below Gut -0.05 0.4116 0.33 23.55 3.87 0.88 8.23 0.17 -   0.1971 0.25 22.51 3.96 0.43 6.64 0.14 -   C-1 Sag 23.55 3.87 1.30 Below Gut -0.08 12.45 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 2.8062 0.25 26.99 3.60 2.95 13.68 0.29 -   1.4186 0.25 25.64 3.70 1.54 10.70 0.22 -   B-B Sag 26.99 3.60 4.45 11.10 0.23 1.0193 0.25 25.03 3.75 1.12 9.50 0.20 -   0.8238 0.25 24.66 3.78 0.91 8.80 0.18 -   B-B Sag 25.03 3.75 2.02 1.65 0.03 13.68 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 9.7221 0.32 29.93 3.40 7.17 18.21 0.38 -   13.1102 0.27 30.73 3.35 9.52 20.91 0.44 -   B-B Sag 30.73 3.35 16.58 122.81 2.56 1.4587 0.32 25.69 3.70 1.17 9.22 0.19 -   1.0464 0.27 25.08 3.75 0.85 8.45 0.18 -   B-B Sag 25.69 3.70 2.01 1.59 0.03 122.81 Inlet 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.1707 0.25 25.28 3.73 2.40 12.66 0.26 -   0.8537 0.47 24.73 3.77 1.77 10.05 0.21 -   B-B Grate Sag 25.28 3.73 4.15 1.76 0.04 No Inlet -   No Inlet -   No Inlet 12.66 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.8212 0.25 24.66 3.78 1.71 11.14 0.23 -   1.1027 0.25 25.17 3.74 2.27 12.39 0.26 -   B-B Sag 25.17 3.74 3.96 9.36 0.20 0.6447 0.47 24.26 3.81 1.35 9.08 0.19 -   1.3533 0.25 25.55 3.71 2.76 13.34 0.28 -   B-B Sag 25.55 3.71 4.08 9.79 0.20 13.34 Gutter 4 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.1405 0.25 25.23 3.73 2.34 12.54 0.26 -   0.2445 0.25 22.80 3.94 0.53 7.18 0.15 -   B-B Sag 25.23 3.73 2.84 5.14 0.11 1.1695 0.25 25.28 3.73 2.40 12.65 0.26 -   0.2365 0.25 22.76 3.94 0.51 7.09 0.15 -   B-B Sag 25.28 3.73 2.88 5.31 0.11 12.65 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.7472 0.26 26.03 3.67 3.53 14.52 0.30 -   0.4331 0.25 23.63 3.87 0.92 8.84 0.18 -   C-1 Sag 26.03 3.67 4.40 2.07 0.04 1.8237 0.26 26.12 3.67 3.68 14.74 0.31 -   0.5199 0.25 23.91 3.84 1.10 9.44 0.20 -   C-1 Sag 26.12 3.67 4.73 2.94 0.06 14.74 Gutter 3 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4409 0.40 23.66 3.86 0.94 8.14 0.17 -   0.1548 0.25 22.20 3.99 0.34 6.08 0.13 -   C-1 Sag 23.66 3.86 1.27 Below Gut -0.08 0.4796 0.40 23.79 3.85 1.02 8.40 0.17 -   0.2017 0.25 22.54 3.96 0.44 6.70 0.14 -   C-1 Sag 23.79 3.85 1.44 Below Gut -0.08 8.40 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.4076 0.25 25.62 3.70 2.87 13.53 0.28 -   0.3369 0.25 23.26 3.90 0.72 8.07 0.17 -   B-B Sag 25.62 3.70 3.55 7.89 0.16 0.3995 0.25 23.51 3.88 0.85 8.58 0.18 -   0.3250 0.25 23.20 3.90 0.70 7.96 0.17 -   B-B Sag 23.51 3.88 1.54 Below Gut -0.01 13.53 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.1762 0.25 22.37 3.98 0.39 6.37 0.13 -   0.5854 0.32 24.10 3.83 1.23 9.41 0.20 -   B-B Sag 24.10 3.83 1.60 Below Gut -0.01 0.2100 0.25 22.60 3.96 0.46 6.79 0.14 -   0.5591 0.32 24.03 3.83 1.18 9.25 0.19 -   B-B Sag 24.03 3.83 1.62 Below Gut 0.00 9.41 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.6098 0.25 25.87 3.68 3.26 14.20 0.30 -   0.6909 0.31 24.37 3.80 1.45 10.05 0.21 -   B-B Sag 25.87 3.68 4.66 11.83 0.25 1.6754 0.25 25.95 3.68 3.39 14.40 0.30 -   0.6896 0.31 24.37 3.80 1.44 10.04 0.21 -   B-B Sag 25.95 3.68 4.78 12.25 0.26 14.40 Gutter 3 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5994 0.25 24.14 3.82 1.26 9.94 0.21 -   0.1926 0.25 22.48 3.97 0.42 6.58 0.14 -   B-B Sag 24.14 3.82 1.67 Below Gut 0.00 0.6535 0.25 24.28 3.81 1.37 10.26 0.21 -   0.2049 0.25 22.56 3.96 0.45 6.73 0.14 -   B-B Sag 24.28 3.81 1.80 0.63 0.01 10.26 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.7157 0.25 24.43 3.80 1.50 10.60 0.22 -   1.1560 0.25 25.26 3.73 2.37 12.60 0.26 -   B-B Sag 25.26 3.73 3.84 8.95 0.19 0.2287 0.25 22.71 3.95 0.50 7.01 0.15 -   0.7022 0.25 24.40 3.80 1.47 10.53 0.22 -   B-B Sag 24.40 3.80 1.95 1.31 0.03 12.60 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5607 0.35 24.03 3.83 1.18 9.11 0.19 -   1.4748 0.25 25.71 3.70 3.00 13.76 0.29 -   B-B Sag 25.71 3.70 4.14 10.02 0.21 0.5301 0.35 23.94 3.84 1.12 8.93 0.19 -   0.1885 0.50 22.45 3.97 0.41 5.74 0.12 -   B-B Sag 23.94 3.84 1.52 Below Gut -0.02 13.76 Gutter 2 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.4945 0.25 25.73 3.70 3.04 13.82 0.29 -   0.5084 0.50 23.88 3.84 1.08 8.22 0.17 -   B-B Sag 25.73 3.70 4.07 9.77 0.20 No Inlet -   No Inlet -   No Inlet 13.82 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.8808 0.25 26.18 3.66 3.79 15.02 0.31 -   0.6752 0.25 24.33 3.81 1.41 10.38 0.22 -   C-1 Sag 26.18 3.66 5.15 4.06 0.08 2.0390 0.25 26.34 3.65 4.09 15.46 0.32 -   0.7192 0.25 24.44 3.80 1.50 10.62 0.22 -   C-1 Sag 26.34 3.65 5.54 5.05 0.11 15.46 Gutter 3 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.2607 0.25 22.89 3.93 0.56 7.35 0.15 -   0.2361 0.25 22.76 3.94 0.51 7.09 0.15 -   C-1 Sag 22.89 3.93 1.07 Below Gut -0.08 0.2929 0.25 23.06 3.92 0.63 7.67 0.16 -   0.2180 0.25 22.65 3.95 0.47 6.89 0.14 -   C-1 Sag 23.06 3.92 1.10 Below Gut -0.08 7.67 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.6803 0.25 25.96 3.68 3.40 14.42 0.30 -   0.5489 0.40 24.00 3.83 1.16 8.82 0.18 -   C-1 Sag 25.96 3.68 4.51 2.36 0.05 1.0229 0.25 25.04 3.75 2.11 12.06 0.25 -   0.6117 0.40 24.17 3.82 1.29 9.17 0.19 -   C-1 Sag 25.04 3.75 3.37 Below Gut -0.02 14.42 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4530 0.25 23.70 3.86 0.96 8.98 0.19 -   0.2610 0.25 22.89 3.93 0.56 7.35 0.15 -   C-1 Sag 23.70 3.86 1.52 Below Gut -0.08 0.4879 0.25 23.81 3.85 1.03 9.23 0.19 -   0.2533 0.25 22.85 3.93 0.55 7.27 0.15 -   C-1 Sag 23.81 3.85 1.57 Below Gut -0.08 9.23 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.2745 0.25 22.96 3.92 0.59 7.49 0.16 -   0.9560 0.44 24.92 3.76 1.98 10.58 0.22 -   B-B Sag 24.92 3.76 2.54 3.92 0.08 0.5709 0.25 24.06 3.83 1.20 9.77 0.20 -   0.5758 0.44 24.07 3.83 1.21 8.81 0.18 -   B-B Sag 24.07 3.83 2.41 3.37 0.07 10.58 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.7081 0.25 25.99 3.68 3.45 14.50 0.30 -   0.2269 0.45 22.70 3.95 0.49 6.26 0.13 -   B-B Sag 25.99 3.68 3.91 9.20 0.19 1.6720 0.25 25.95 3.68 3.38 14.39 0.30 -   0.1581 0.25 22.23 3.99 0.35 6.13 0.13 -   B-B Sag 25.95 3.68 3.70 8.44 0.18 14.50 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4293 0.25 23.62 3.87 0.91 8.81 0.18 -   1.0890 0.25 25.15 3.74 2.24 12.33 0.26 -   B-B Sag 25.15 3.74 3.12 6.25 0.13 No Inlet -   No Inlet -   No Inlet 12.33 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.6622 0.25 25.94 3.68 3.36 14.36 0.30 -   0.1593 0.31 22.24 3.99 0.35 5.90 0.12 -   B-B Grate Sag 25.94 3.68 3.69 0.71 0.01 1.0105 0.25 25.02 3.75 2.08 12.00 0.25 -   0.1346 0.31 22.02 4.01 0.30 5.55 0.12 -   C-1 Sag 25.02 3.75 2.36 Below Gut -0.07 14.36 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.2458 0.25 25.39 3.72 2.55 12.95 0.27 -   0.2194 0.70 22.66 3.95 0.48 5.69 0.12 -   C-1 Sag 25.39 3.72 3.00 Below Gut -0.04 1.2503 0.37 25.40 3.72 2.56 12.04 0.25 -   0.2311 0.25 22.73 3.95 0.50 7.04 0.15 -   C-1 Sag 25.40 3.72 3.03 Below Gut -0.04 12.95 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.2452 0.25 25.39 3.72 2.55 12.94 0.27 -   0.6190 0.25 24.19 3.82 1.30 10.06 0.21 -   C-1 Sag 25.39 3.72 3.82 0.43 0.01 2.4692 0.25 26.73 3.62 4.92 16.56 0.35 -   0.7784 0.25 24.57 3.79 1.62 10.92 0.23 -   C-1 Sag 26.73 3.62 6.47 7.35 0.15 16.56 Gutter 3 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.6353 0.29 24.23 3.82 1.33 9.87 0.21 -   0.2317 0.25 22.73 3.94 0.50 7.04 0.15 -   C-1 Sag 24.23 3.82 1.82 Below Gut -0.07 0.6992 0.29 24.39 3.80 1.46 10.22 0.21 -   0.2028 0.75 22.55 3.96 0.44 5.46 0.11 -   C-1 Sag 24.39 3.80 1.89 Below Gut -0.07 10.22 Gutter 3 OK OK

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

Maximum

Allowable

Ponding

Spread @ 

Inlets (ft)

GUTTER SPREAD & INLET PONDING WIDTHS

APPENDIX A-2

EXISTING CONDITIONS 50% AEP SPREAD COMPUTATIONS

Spread

or

Inlet

Ponding

PONDING

WIDTH

ACROSS

LANE

CHECK

PONDING

DEPTH 

ABOVE

T/C

CHECK

Ponding 

Depth

in Gutter

(H) (ft)

3 4
Ponding 

Width at 

Inlet

(ft)

Ponding 

Depth

in Gutter

(H) (ft)

Maximum 

Width of 

Ponding

Ponding 

Width at 

Inlet

(ft)

Gutter Run Gutter Run

Curb

Width

(ft)

Maximum

Allowable

Ponding

Depth @ 

Inlets (ft)

Inlet 1 (Far)

PONDING WIDTH

& GUTTER DEPTH CHECKS

FOR DESIGN STORM

INLET #1 (FAR INLET) INLET #2 (NEAR INLET)

Inlet 2 (Near)Pavement Cross Section Dimensions Gutter Run Gutter Run

Pavement

Width

(B-B)

(ft)

Cross-

Slope

(Sx)

(ft/ft)

Street

Type

Curb

Height

(ft)

1 2

DESIGN STORM PONDING DEPTH & GUTTER SPREAD AT INLET LOCATIONS

GUTTER SPREAD CALCULATIONS INLET PONDING CALCULATIONS GUTTER SPREAD CALCULATIONS INLET PONDING CALCULATIONS

Length of Curb Inlet Opening for 

Intercepting Total QGutterOverride Inlet Time (Tc) (min) =



STORM SEWER CALCULATIONS

CITY OF HOUSTON / HARRIS COUNTY CRITERIA

Storm Event : 2 & 100-YEAR - EXISTING CONDITIONS

Project :

Date : 02/14/2022
By : GPF

Reviewed By:

Raven Song Drive S.1.C S

Raven South Drive S R

Raven South Drive R Q

Raven South Drive Q P

Raven South Drive P O

Raven South Drive O N

Raven South Drive Raven Park (Scamp) N M

Raven South Drive Shaft Dr M L

Raven South Drive Nevermore Dr L K

Raven South Drive Birdcall Dr K J

Raven South Drive Ravens Caw J H

Raven South Drive H G

Raven South Drive Ravens Roost Dr G F.2

Raven South Drive F.2 F

Raven South Drive F E

Raven South Drive Ravens Flight Dr E D

Raven South Drive D C

Raven South Drive Blackbird Dr C B

Raven South Drive B A

Cypress North Houston Raven Wing Dr A CNH-1

Cypress North Houston (North Trunkline) CNH-1 CNH 2

Cypress North Houston CNH 2 CNH-3

Cypress North Houston (South Trunkline) CNH-3 E133

Raven Park Dr (Scamp Dr) M.2.A M.1.A

Raven Park Dr (Scamp Dr) M.1.A N

Shaft Drive M.9 M.8

Shaft Drive M.8 M.7

Shaft Drive M.7 M.5

Shaft Drive M.5 M.4

Shaft Drive M.4 M.3

Shaft Drive M.3 M.2

Shaft Drive M.2 M

Nevermore Drive L.2.A L.1.A

Nevermore Drive L.1.A L

Birdcall Lane K.7 K.6

Birdcall Lane K.6 K.5

Birdcall Lane K.5 K.3

Birdcall Lane K.3 K.1

Birdcall Lane K.1 K

Ravens Mate Drive (N) K.7.1 K.7

Ravens Mate Drive (S) K.7.2 K.7

Ravens Mate Drive (S) K.7.2.A K.7.2

Ravens Caw Drive J.2.A J.1.A

Ravens Caw Drive J.1.A J

Ravens Roost Drive G.2.A G.1.A

Ravens Roost Drive G.1.A G

Ravens Flight Drive E.4 E.3

Ravens Flight Drive E.3 E.1

Ravens Flight Drive E.1 E

Ravens Rook Drive E.4.C E.4

Blackbird Drive C.2.A C.1.A

Blackbird Drive C.1.A C

Raven Wing Drive A.2.A A.1,A

Raven Wing Drive A.1,A A

Cypress-N. Houston (North Trunkline) MH 1-4 MH 1-5

Cypress-N. Houston (North Trunkline) MH 1-5 CNH-1

Raven Roost (Lake) RR RR7

Raven Roost (Lake) RR7 RR8

Raven Roost (Lake) RR8 CNH-3

Cypress-N. Houston (South Trunkline) MH 2-1 MH 2-2

Cypress-N. Houston (South Trunkline) MH 2-2 MH 1-3

Cypress-N. Houston (South Trunkline) MH 1-3 MH 2-3

Cypress-N. Houston (South Trunkline) MH 2-3 MH 2-4

Cypress-N. Houston (South Trunkline) MH 2-4 CNH-3

Cypress-N. Houston (South Trunkline) MH 1-4 MH 2-4

Cypress-N. Houston (South Trunkline) MH 1-3 MH 1-4

HCED Suddivision Drainage Projects - 

Ravensway South (UPIN 19103MF14701)

Street Name Cross Street

FROM

M.H. #

TO

M.H. #

100

60.66

4.44

0.5797 Assumes 2 feet Below Bank CWeir = 2.10

1.00 128.50

1.50 0.50

Delta or

Trib Tc Total

Intensity

" i " (in/hr)

Runoff Flow

(cfs)

U/S

(ft)

D/S

(ft)

132.72 132.72 132.22 133.00 25.9 25.9 8.39 7.54 2.40 Vel-OK 0.111 0.07 177.50 177.44 46.023 Increase Pipe Size 44.783 OK 0.422 Method 2 - OK

132.72 132.72 132.22 133.00 0.4 26.3 8.32 17.80 3.63 Vel-OK 0.188 0.38 177.44 177.06 46.256 Increase Pipe Size 44.716 OK 0.642 Method 2 - OK

132.72 132.72 132.22 133.00 0.9 27.2 8.18 17.80 3.63 Vel-OK 0.188 0.13 177.06 176.93 45.149 Increase Pipe Size 44.339 OK 0.642 Method 2 - OK

132.72 132.72 132.22 133.00 0.3 27.6 8.13 30.48 6.21 Vel-OK 0.552 2.36 176.93 174.56 45.197 Increase Pipe Size 44.207 Check Hi Spot 0.871 Method 2 - OK

131.91 131.91 131.41 132.70 1.1 28.7 7.97 30.48 6.21 Vel-OK 0.552 0.47 174.56 174.09 42.414 Increase Pipe Size 42.654 OK 0.871 Method 2 - OK

131.91 131.91 131.41 132.70 0.2 28.9 7.94 30.48 6.21 Vel-OK 0.552 0.91 174.09 173.18 42.189 Increase Pipe Size 42.179 OK 0.871 Method 2 - OK

132.05 132.05 131.55 132.40 28.4 29.4 7.88 61.33 12.49 Increase Pipe Size2.236 6.37 173.18 166.81 41.397 Increase Pipe Size 41.127 Check Lo Spot 1.328 Increase Pipe Size

131.70 131.70 131.20 132.50 34.0 34.0 7.32 149.60 11.90 Vel-OK 1.085 3.09 166.81 163.71 35.495 Increase Pipe Size 35.105 Check Lo Spot 2.327 Increase Pipe Size

132.07 132.07 131.57 132.30 28.9 34.4 7.27 175.75 11.05 Vel-OK 0.799 2.28 163.71 161.44 32.284 Increase Pipe Size 31.644 Check Lo Spot 2.584 Increase Pipe Size

131.50 131.50 131.00 132.30 30.4 34.8 7.23 249.65 12.71 Increase Pipe Size0.919 2.62 161.44 158.82 30.058 Increase Pipe Size 29.938 Check Lo Spot 3.240 Increase Pipe Size

131.01 131.01 130.51 131.80 29.2 35.2 7.19 277.23 14.12 Increase Pipe Size1.133 2.27 158.82 156.55 27.959 Increase Pipe Size 27.809 Check Lo Spot 3.475 Increase Pipe Size

131.05 131.05 130.55 132.20 0.2 35.4 7.16 277.23 14.12 Increase Pipe Size1.133 1.08 156.55 155.48 25.733 Increase Pipe Size 25.503 Check Lo Spot 3.475 Increase Pipe Size

131.05 131.05 130.55 132.20 28.9 35.5 7.15 300.78 15.32 Increase Pipe Size1.334 0.91 155.48 154.57 25.236 Increase Pipe Size 24.426 Check Lo Spot 3.672 Increase Pipe Size

130.63 130.63 130.13 132.20 0.1 35.6 7.14 300.78 15.32 Increase Pipe Size1.334 2.77 154.57 151.80 23.519 Increase Pipe Size 23.939 Check Lo Spot 3.672 Increase Pipe Size

130.63 130.63 130.13 131.50 0.2 35.8 7.12 303.93 12.79 Increase Pipe Size0.819 0.20 151.80 151.59 21.285 Increase Pipe Size 21.165 Check Lo Spot 3.705 Increase Pipe Size

130.63 130.63 130.13 131.50 30.1 35.9 7.12 333.77 14.05 Increase Pipe Size0.988 2.69 151.59 148.90 20.840 Increase Pipe Size 20.960 Check Lo Spot 3.936 Increase Pipe Size

130.15 130.15 129.65 131.00 0.3 36.2 7.08 337.58 14.21 Increase Pipe Size1.011 0.15 148.90 148.75 19.023 Increase Pipe Size 18.753 Check Lo Spot 3.975 Increase Pipe Size

130.15 130.15 129.65 131.00 28.9 36.2 7.08 360.53 15.17 Increase Pipe Size1.153 3.17 148.75 145.58 18.852 Increase Pipe Size 18.602 Check Lo Spot 4.147 Increase Pipe Size

130.50 130.50 130.00 131.60 0.3 36.5 7.05 363.67 15.31 Increase Pipe Size1.173 0.18 145.58 145.41 15.792 Increase Pipe Size 15.082 Check Lo Spot 4.180 Increase Pipe Size

130.50 130.50 130.00 131.60 29.4 36.5 7.05 390.27 16.43 Increase Pipe Size1.351 2.70 145.41 142.70 15.606 Increase Pipe Size 14.906 Check Lo Spot 4.375 Increase Pipe Size

131.83 131.83 131.33 131.40 2.5 36.7 7.03 501.42 21.10 Increase Pipe Size2.230 12.37 142.70 130.33 12.075 Increase Pipe Size 10.875 Check Lo Spot 5.101 Increase Pipe Size

131.83 131.83 131.33 131.40 0.4 37.2 6.99 501.42 21.10 Increase Pipe Size2.230 1.45 130.33 128.88 -1.699 Method 1 - OK -1.499 OK Method 1 - OK

131.83 131.83 131.33 131.40 144.2 144.2 3.34 501.42 9.25Increase Outfall Size0.449 0.38 128.88 128.50 -2.948 Method 1 - OK -2.948 OK Method 1 - OK

131.75 131.75 131.25 132.50 27.5 27.5 8.15 15.63 4.97 Vel-OK 0.477 1.23 174.69 173.46 43.472 Increase Pipe Size 42.942 OK 0.599 Method 2 - OK

131.94 131.94 131.44 132.40 0.9 28.3 8.02 24.09 7.67 Vel-OK 1.134 0.28 173.46 173.18 42.010 Increase Pipe Size 41.520 OK 0.759 Method 2 - OK

132.07 132.07 131.57 133.60 28.7 28.7 7.97 14.13 2.88 Vel-OK 0.119 0.33 186.80 186.47 55.318 Increase Pipe Size 54.728 OK 0.569 Method 2 - OK

131.98 131.98 131.48 133.20 1.6 30.4 7.75 14.13 2.88 Vel-OK 0.119 0.36 186.47 186.10 54.396 Increase Pipe Size 54.486 OK 0.569 Method 2 - OK

131.98 131.98 131.48 133.20 1.8 32.1 7.53 54.69 11.14 Vel-OK 1.778 8.59 186.10 177.52 54.834 Increase Pipe Size 54.124 OK 1.238 Increase Pipe Size

131.98 131.98 131.48 133.20 0.7 32.8 7.45 54.69 11.14 Vel-OK 1.778 2.13 177.52 175.38 45.958 Increase Pipe Size 45.538 OK 1.238 Increase Pipe Size

132.16 132.16 131.66 133.20 0.2 33.0 7.43 62.19 8.80 Vel-OK 0.869 0.22 175.38 175.17 44.175 Increase Pipe Size 43.225 OK 1.347 Increase Pipe Size

132.16 132.16 131.66 133.20 0.0 33.1 7.42 78.15 11.06 Vel-OK 1.373 8.10 175.17 167.07 44.148 Increase Pipe Size 43.008 Check Hi Spot 1.547 Increase Pipe Size

131.59 131.59 131.09 132.50 0.9 34.0 7.32 88.33 12.50 Increase Pipe Size1.754 0.26 167.07 166.81 35.718 Increase Pipe Size 35.478 Check Lo Spot 1.679 Increase Pipe Size

131.41 131.41 130.91 132.40 28.0 28.0 8.06 20.07 6.39 Vel-OK 0.787 2.45 166.48 164.03 35.375 Increase Pipe Size 35.065 OK 0.682 Method 2 - OK

132.09 132.09 131.59 132.30 0.8 28.9 7.95 25.36 8.07 Vel-OK 1.257 0.31 164.03 163.71 32.898 Increase Pipe Size 31.938 Check Hi Spot 0.780 Method 2 - OK

132.26 132.26 131.76 132.80 28.7 28.7 7.97 43.97 8.96 Vel-OK 1.149 0.28 172.63 172.36 41.175 Increase Pipe Size 40.375 Check Hi Spot 1.063 Increase Pipe Size

132.26 132.26 131.76 132.80 0.0 28.7 7.97 50.64 10.32 Vel-OK 1.524 4.80 172.36 167.56 40.789 Increase Pipe Size 40.099 Check Lo Spot 1.155 Increase Pipe Size

131.49 131.49 130.99 132.10 0.5 29.3 7.90 50.64 10.32 Vel-OK 1.524 5.79 167.56 161.76 35.777 Increase Pipe Size 36.067 Check Hi Spot 1.155 Increase Pipe Size

131.49 131.49 130.99 132.10 0.6 29.9 7.81 69.73 14.20 Increase Pipe Size2.890 11.99 138.61 126.62 7.693 Increase Pipe Size 7.123 Check Lo Spot 1.413 Increase Pipe Size

131.52 131.52 131.02 132.30 0.5 30.4 7.75 76.19 10.78 Vel-OK 1.305 0.33 161.76 161.44 30.734 Increase Pipe Size 30.244 Check Hi Spot 1.498 Increase Pipe Size

132.09 132.09 131.59 132.80 27.0 27.0 8.22 12.67 4.03 Vel-OK 0.314 0.90 173.54 172.63 42.168 Increase Pipe Size 41.448 OK 0.539 Method 2 - OK

131.97 131.97 131.47 132.80 28.2 28.2 8.05 21.06 6.70 Vel-OK 0.866 1.87 174.51 172.63 43.287 Increase Pipe Size 42.537 OK 0.700 Method 2 - OK

132.22 132.22 131.72 132.80 26.3 26.3 8.33 9.17 2.92 Vel-OK 0.164 0.08 174.58 174.51 43.066 Increase Pipe Size 42.366 OK 0.461 Method 2 - OK

130.75 130.75 130.25 131.70 28.4 28.4 8.01 23.41 7.45 Vel-OK 1.071 3.33 162.52 159.19 32.031 Increase Pipe Size 31.771 OK 0.741 Method 2 - OK

131.01 131.01 130.51 131.80 0.7 29.1 7.91 27.52 8.76 Vel-OK 1.480 0.37 159.19 158.82 28.719 Increase Pipe Size 28.179 OK 0.815 Method 2 - OK

130.80 130.80 130.30 131.70 27.7 27.7 8.12 17.25 5.49 Vel-OK 0.581 2.05 158.27 156.22 28.081 Increase Pipe Size 27.471 OK 0.630 Method 2 - OK

131.09 131.09 130.59 132.20 1.1 28.8 7.96 23.30 7.42 Vel-OK 1.061 0.74 156.22 155.48 25.919 Increase Pipe Size 25.129 OK 0.747 Method 2 - OK

130.83 130.83 130.33 132.25 27.7 27.7 8.11 17.38 5.53 Vel-OK 0.591 2.34 156.36 154.02 25.929 Increase Pipe Size 25.529 OK 0.632 Method 2 - OK

130.62 130.62 130.12 131.50 1.2 28.9 7.94 17.38 5.53 Vel-OK 0.591 2.04 154.02 151.98 22.961 Increase Pipe Size 23.401 OK 0.632 Method 2 - OK

130.63 130.63 130.13 131.50 1.0 29.9 7.80 32.88 6.70 Vel-OK 0.643 0.39 151.98 151.59 21.832 Increase Pipe Size 21.352 OK 0.914 Method 2 - OK

131.47 131.47 130.97 132.25 25.8 25.8 8.41 7.02 2.24 Vel-OK 0.096 0.01 156.37 156.36 25.643 Increase Pipe Size 24.903 OK 0.409 Method 2 - OK

130.64 130.64 130.14 131.30 27.1 27.1 8.20 13.38 4.26 Vel-OK 0.350 1.53 151.08 149.55 21.086 Increase Pipe Size 20.436 OK 0.553 Method 2 - OK

130.15 130.15 129.65 131.00 1.7 28.8 7.96 25.87 8.24 Vel-OK 1.308 0.80 149.55 148.75 20.100 Increase Pipe Size 19.400 OK 0.795 Method 2 - OK

129.78 129.78 129.28 130.90 28.3 28.3 8.02 22.56 7.18 Vel-OK 0.994 4.34 150.80 146.47 21.223 Increase Pipe Size 21.023 OK 0.726 Method 2 - OK

130.50 130.50 130.00 131.60 1.0 29.3 7.88 29.84 9.50 Vel-OK 1.739 1.06 146.47 145.41 17.027 Increase Pipe Size 15.967 OK 0.855 Method 2 - OK

Percentage of FLOW from MH 1-4 to MH 1-5; Manually Adjusted to Balance HGLs at MH 1-4 0.4864 -0.175 -0.175

131.83 132.60 132.60 132.60 119.90 12.46 Increase Pipe Size1.420 5.94 158.73 152.79 25.699 Increase Pipe Size 26.129 Check Lo Spot 1.528 Increase Pipe Size

131.83 131.40 131.40 131.40 119.90 9.54 Vel-OK 0.697 10.09 152.79 142.70 20.763 Increase Pipe Size 21.393 Check Lo Spot 1.528 Increase Pipe Size

131.83 131.20 131.20 131.20 139.1 139.1 3.41 74.56 7.75 Vel-OK 0.549 9.81 141.43 131.62 8.401 Increase Pipe Size 10.231 Check Lo Spot 1.179 Increase Pipe Size

131.83 131.40 131.40 131.40 3.8 143.0 3.36 74.56 7.75 Vel-OK 0.549 2.52 131.62 129.10 -0.412 Method 1 - OK 0.218 Check Lo Spot Method 1 - OK

131.83 131.40 131.40 131.40 1.0 144.0 3.34 74.56 5.27 Vel-OK 0.312 0.22 129.10 128.88 -2.733 Method 1 - OK -2.303 OK Method 1 - OK

Percentage of FLOW from MH 1-3 to MH 2-3; Based on Ratio of Design Qs of Exiting Pipes 0.2828

133.13 132.60 132.60 132.60 31.9 31.9 7.55 120.42 8.53 Vel-OK 0.575 2.87 163.35 160.48 29.821 Increase Pipe Size 30.751 Check Lo Spot 1.450 Increase Pipe Size

133.13 132.60 132.60 132.60 1.0 32.9 7.44 139.77 9.90 Vel-OK 0.774 1.11 160.48 159.37 27.453 Increase Pipe Size 27.883 Check Lo Spot 1.589 Increase Pipe Size

133.13 132.60 132.60 132.60 0.2 33.2 7.41 49.63 3.52 Vel-OK 0.098 0.02 159.37 159.34 26.339 Increase Pipe Size 26.769 Check Lo Spot 0.929 Increase Pipe Size

133.13 132.60 132.60 132.60 0.1 33.3 7.40 241.82 10.46 Vel-OK 0.711 0.53 159.34 158.81 26.314 Increase Pipe Size 26.744 Check Lo Spot 2.183 Increase Pipe Size

133.13 131.40 131.40 131.40 32.0 33.4 7.38 316.92 13.71 Increase Pipe Size1.222 29.93 158.81 128.88 25.781 Increase Pipe Size 27.411 Check Lo Spot 2.532 Increase Pipe Size

131.83 132.60 132.60 132.60 31.9 31.9 7.55 120.59 7.58 Vel-OK 0.376 0.09 158.90 158.81 25.875 Increase Pipe Size 26.305 Check Lo Spot 1.451 Increase Pipe Size

133.13 132.60 132.60 132.60 125.89 13.08 Increase Pipe Size1.566 0.81 159.54 158.73 26.514 Increase Pipe Size 26.944 Check Lo Spot 1.503 Increase Pipe Size

HYDRAULIC GRADE LINE COMPUTATIONSHYDRAULIC GRADE LINE COMPUTATIONS

APPENDIX A-3

EXISTING CONDITIONS 1% AEP HGL COMPUTATIONS

Flow

Computations
Actual

Velocity

(VACT)

(fps)

Velocity 

Check

Hydraulic

Gradient

Slope

(SHYD)

(%)

Headloss

(ft)

Hydraulic Grade Line

Elevation

HGL

Above(+) / 

Below(-)

T/C

@ Inlets

(ft)

100-yr Analysis 

Check

@

Inlet Location 

HGL

Above(+) / 

Below(-)

T/C

@ D/S High

(ft)

Actual Depth

in Gutter

to Pass

Q100 - Q2

@ D/S High

(Method 2 Only)

100-yr Analysis Check

@

D/S High Point 

Design

Top of 

Curb 

(ft)

Actual

Top of 

Curb 

(ft)

Gutter

(ft)

Natural

Ground

@ R.O.W.

(ft)

Time of

Concentration

Allowable 100-yr HGL Height Above T/C

@ LocationPeaking Factor Cf : Starting 10-year TW (@ Outfall) =

Check HGL 

or Act Gutter 

Depth

vs.

Nat Grnd

@

ROW 

Locations

Elevations at

D/S High Point in Street 100-Year Analysis Calculations

e :

APPENDIX A-1

EXISTING CONDITIONS 50% AEP HGL COMPUTATIONS

COH I-D-F Coefficients

QWeir=CWeir*WPvmt*HAVG
1.5

Where WPvmt = Width of Pavement to 

F/C; HAVG = Avg Depth @ Allowable HGL 

above T/CReturn Freq (yr)

b :

d :



STORM SEWER CALCULATIONS

CITY OF HOUSTON / HARRIS COUNTY CRITERIA

Storm Event : 2 & 100-YEAR - EXISTING CONDITIONS

Project :

Date : 02/14/2022
By : GPF

Reviewed By:

Raven Song Drive S.1.C S

Raven South Drive S R

Raven South Drive R Q

Raven South Drive Q P

Raven South Drive P O

Raven South Drive O N

Raven South Drive Raven Park (Scamp) N M

Raven South Drive Shaft Dr M L

Raven South Drive Nevermore Dr L K

Raven South Drive Birdcall Dr K J

Raven South Drive Ravens Caw J H

Raven South Drive H G

Raven South Drive Ravens Roost Dr G F.2

Raven South Drive F.2 F

Raven South Drive F E

Raven South Drive Ravens Flight Dr E D

Raven South Drive D C

Raven South Drive Blackbird Dr C B

Raven South Drive B A

Cypress North Houston Raven Wing Dr A CNH-1

Cypress North Houston (North Trunkline) CNH-1 CNH 2

Cypress North Houston CNH 2 CNH-3

Cypress North Houston (South Trunkline) CNH-3 E133

Raven Park Dr (Scamp Dr) M.2.A M.1.A

Raven Park Dr (Scamp Dr) M.1.A N

Shaft Drive M.9 M.8

Shaft Drive M.8 M.7

Shaft Drive M.7 M.5

Shaft Drive M.5 M.4

Shaft Drive M.4 M.3

Shaft Drive M.3 M.2

Shaft Drive M.2 M

Nevermore Drive L.2.A L.1.A

Nevermore Drive L.1.A L

Birdcall Lane K.7 K.6

Birdcall Lane K.6 K.5

Birdcall Lane K.5 K.3

Birdcall Lane K.3 K.1

Birdcall Lane K.1 K

Ravens Mate Drive (N) K.7.1 K.7

Ravens Mate Drive (S) K.7.2 K.7

Ravens Mate Drive (S) K.7.2.A K.7.2

Ravens Caw Drive J.2.A J.1.A

Ravens Caw Drive J.1.A J

Ravens Roost Drive G.2.A G.1.A

Ravens Roost Drive G.1.A G

Ravens Flight Drive E.4 E.3

Ravens Flight Drive E.3 E.1

Ravens Flight Drive E.1 E

Ravens Rook Drive E.4.C E.4

Blackbird Drive C.2.A C.1.A

Blackbird Drive C.1.A C

Raven Wing Drive A.2.A A.1,A

Raven Wing Drive A.1,A A

Cypress-N. Houston (North Trunkline) MH 1-4 MH 1-5

Cypress-N. Houston (North Trunkline) MH 1-5 CNH-1

Raven Roost (Lake) RR RR7

Raven Roost (Lake) RR7 RR8

Raven Roost (Lake) RR8 CNH-3

Cypress-N. Houston (South Trunkline) MH 2-1 MH 2-2

Cypress-N. Houston (South Trunkline) MH 2-2 MH 1-3

Cypress-N. Houston (South Trunkline) MH 1-3 MH 2-3

Cypress-N. Houston (South Trunkline) MH 2-3 MH 2-4

Cypress-N. Houston (South Trunkline) MH 2-4 CNH-3

Cypress-N. Houston (South Trunkline) MH 1-4 MH 2-4

Cypress-N. Houston (South Trunkline) MH 1-3 MH 1-4

HCED Suddivision Drainage Projects - 

Ravensway South (UPIN 19103MF14701)

Street Name Cross Street

FROM

M.H. #

TO

M.H. #

Assume Overflows at High Points is Weir Flow

Qweir= Cweir*Lweir*H3/2

Maximum Allowable HGL above T/C Elev @ Inlets = 1.50 Cweir= 1.50

Maximum Allowable HGL above T/C Elev @ D/S High = 0.50 Hweir =(Q/(C*L))2/3

Length

(ft)

Size

(in) Pipe Type

Length

(ft)

Size

(in) Pipe Type

Inlet 1 

(Far)

Inlet 2 

(Near)

B-B Sag 1 130.98 132.22 132.80 177.50 -        -          1.24        11.45      7.70 -        7.70 Cap-OK 130.05 -        -        

B-B Sag 2 28 24 RCP 6 24 RCP 130.68 132.22 132.20 177.44 0.02      0.01        1.54        25.52      10.60 -        10.60 Cap-OK 130.05 -        -        

-        -          -        -        

B-B Sag 2 28 24 RCP 6 24 RCP 131.23 132.22 132.80 176.93 0.03      0.02        0.99        20.46      13.63 -        13.63 Cap-OK 130.05 -        -        

-        -          -        -        

-        -          -        -        

B-B Sag 1 36 24 RCP 131.28 131.55 132.40 173.18 -        0.05        0.27        5.34        8.74 -        8.74 Ovrfl-OK 130.05 -        -        

B-B Sag 2 28 24 RCP 50 24 RCP 130.81 131.20 132.50 166.81 0.04      0.27        0.39        12.84      5.22 3.40      16.77 Ovrfl-OK 130.05 -        -        

B-B Sag 1 36 24 RCP 130.93 131.57 132.30 163.71 -        0.05        0.64        8.23        4.62 3.93      8.55 Ovrfl-OK 130.05 -        -        

B-B Sag 1 36 24 RCP 130.88 131.00 132.20 161.44 -        0.02        0.12        3.56        4.78 0.32      5.11 Ovrfl-OK 130.05 -        -        

B-B Sag 1 36 24 RCP 130.36 130.51 131.80 158.82 -        0.03        0.15        3.98        4.81 1.55      6.35 Ovrfl-OK 130.05 -        -        

-        -          2.37      -        

B-B Sag 2 28 24 RCP 25 24 RCP 129.74 130.55 131.50 155.48 0.01      0.03        0.81        18.51      4.99 2.37      7.37 Cap-OK 130.05 0.81      18.51    

-        -          -        -        

B-B Sag 1 6 24 RCP 130.01 130.13 131.10 151.80 -        0.01        0.12        3.56        5.40 -        8.49 Ovrfl-OK 130.05 0.12      3.56      

-        -          4.93      -        

B-B Sag 1 6 24 RCP 129.38 129.65 130.90 148.90 -        0.02        0.27        5.34        6.50 4.93      11.43 Ovrfl-OK 130.05 0.27      5.34      

-        -          6.09      -        

B-B Sag 1 6 24 RCP 129.29 130.00 130.05 145.58 -        0.02        0.71        8.66        5.75 6.09      11.84 Ovrfl-OK 130.05 0.71      8.66      289.97 230.17 OK

-        -          3.18      -        

-        -          3.18      -        

-        -          3.18      -        

-        -          3.18      -        

C-1 Sag 2 28 24 RCP 130.72 131.25 132.50 174.69 0.04      -          0.53        25.69      16.09 -        16.09 Cap-OK 130.05 -        -        

C-1 Sag 2 28 24 RCP 25 24 RCP 130.95 131.44 132.40 173.46 0.01      0.04        0.49        24.71      9.22 -        9.22 Cap-OK 130.05 -        -        

-        

B-B Sag 2 41 24 RCP 6 24 RCP 130.98 131.57 133.60 186.80 0.04      0.02        0.59        15.80      14.58 -        14.58 Cap-OK 130.05 -        -        

-        -          -        -        

B-B Sag 2 41 30 RCP 6 30 RCP 130.77 131.48 133.20 186.10 0.11      0.06        0.71        17.33      42.26 -        42.26 Increase Inlets 130.05 -        -        

-        -          24.93    -        

B-B Grate Sag 1 6 24 RCP 130.71 131.66 132.10 175.38 -        0.14        0.95        25.46      9.45 24.93    34.39 Ovrfl-OK 130.05 -        -        

B-B Sag 2 28 24 RCP 75 24 RCP 130.52 131.66 132.20 175.17 0.10      1.08        1.14        21.96      18.22 8.93      27.15 Ovrfl-OK 130.05 -        -        

B-B Sag 2 28 24 RCP 14 24 RCP 130.85 131.09 132.40 167.07 0.05      0.09        0.24        10.07      13.03 5.19      18.23 Ovrfl-OK 130.05 -        -        

8.15      

C-1 Sag 2 28 24 RCP 130.60 130.91 132.20 166.48 0.06      -          0.31        19.65      20.79 -        20.79 Ovrfl-OK 130.05 -        -        

C-1 Sag 2 28 24 RCP 25 24 RCP 130.63 131.59 132.10 164.03 0.01      0.03        0.96        34.58      6.14 1.14      7.28 Cap-OK 130.05 -        -        

-        

B-B Sag 2 28 24 RCP 60 24 RCP 130.96 131.76 132.80 172.63 0.02      0.15        0.80        18.39      11.45 -        11.45 Cap-OK 130.05 -        -        

B-B Sag 2 28 24 RCP 6 24 RCP 131.07 131.76 132.20 172.36 0.01      0.01        0.69        17.08      7.32 -        7.32 Cap-OK 130.05 -        -        

-        -          -        -        

B-B Sag 2 28 24 RCP 6 24 RCP 130.42 130.99 131.80 138.61 0.06      0.05        0.57        15.53      21.51 -        21.51 Ovrfl-OK 130.05 -        -        

B-B Sag 2 28 24 RCP 6 24 RCP 130.53 131.02 132.10 161.76 0.03      0.02        0.49        14.39      7.86 5.98      13.85 Cap-OK 130.05 -        -        

-        

B-B Sag 2 75 24 RCP 130.87 131.59 132.80 173.54 -        0.25        0.72        17.45      13.09 -        13.09 Cap-OK 130.05 -        -        

-        

B-B Sag 2 28 24 RCP 25 24 RCP 130.72 131.47 132.00 174.51 0.02      0.09        0.75        17.81      12.76 -        13.43 Cap-OK 130.05 -        -        

-        

B-B Sag 1 40 24 RCP 131.02 131.72 132.60 174.58 -        0.07        0.70        8.60        9.27 -        9.27 Ovrfl-OK 130.05 -        -        

0.67      

C-1 Sag 2 28 24 RCP 129.99 130.25 131.60 162.52 0.08      -          0.26        18.00      24.32 -        24.32 Ovrfl-OK 130.05 0.26      18.00    

C-1 Sag 2 28 24 RCP 129.97 130.51 131.20 159.19 0.02      -          0.54        25.94      4.92 6.32      11.25 Cap-OK 130.05 0.54      25.94    

-        

C-1 Sag 2 28 24 RCP 129.69 130.30 131.50 158.27 0.04      -          0.61        27.57      17.81 -        17.81 Cap-OK 130.05 0.61      27.57    

C-1 Sag 2 28 24 RCP 129.80 130.59 131.30 156.22 0.01      -          0.79        31.37      7.00 -        7.00 Cap-OK 130.05 0.79      31.37    

-        

B-B Sag 2 28 24 RCP 65 24 RCP 129.93 130.33 132.10 156.36 0.02      0.16        0.40        13.01      11.18 -        11.18 Cap-OK 130.05 0.40      13.01    

-        -          -        -        

B-B Sag 2 28 24 RCP 6 24 RCP 129.65 130.13 131.10 151.98 0.04      0.04        0.48        14.25      17.35 -        17.35 Ovrfl-OK 130.05 0.48      14.25    

3.10      

B-B Sag 1 15 24 RCP 130.23 130.97 132.10 156.37 -        0.01        0.74        8.84        7.11 -        7.11 Cap-OK 130.05 -        -        

-        

B-B Grate Sag 2 28 24 RCP 129.49 130.14 131.30 151.08 0.03      -          0.65        42.12      13.68 -        13.68 Cap-OK 130.05 0.65      42.12    

C-1 Sag 2 28 24 RCP 128.95 129.65 130.60 149.55 0.03      -          0.70        29.53      13.73 -        13.73 Cap-OK 130.05 0.70      29.53    

-        

C-1 Sag 2 28 24 RCP 129.08 129.28 130.50 150.80 0.07      -          0.20        15.78      23.23 -        23.23 Ovrfl-OK 130.05 0.20      15.78    

C-1 Sag 2 28 24 RCP 128.94 130.00 130.70 146.47 0.03      -          1.06        36.34      8.41 7.44      15.85 Cap-OK 130.05 1.06      36.34    

-        

APPENDIX A-4

EXISTING CONDITIONS

Under HGL Conditions Which Exceed NG Elevations @ ROW Inlet Capacities Are Computed Using

Minimum Head = Difference in Gutter Elevations between High Point and Inlet OR Maximum Allowable Ponding Depth

100-Year SHEET FLOW COMPUTATIONS

INDIVIDUAL INLET CAPACITY COMPUTATIONS LOWEST INLETS PONDING COMPUTATIONS

INLET LEADS

Inlet 1 (Far) to Inlet 2 (Near)                        Inlet 2 (Near) to MH

100-year Headloss

through Inlet Leads

(ft)

Carry-

Over

from U/S 

High Point

(cfs)

Total Flow

@ Inlets

(cfs)

Check 

Available 

Capacity 

or 

Overflow 

Contained 

Critical 

Minimum 

NG Elev

Available 

Head

@

Inlets

(ft)

Inlet 

Capacity 

@ 

Available 

Head

(cfs)

Cumulative 

Inlet 

Capacity

Total 

Sheet 

Flow @ 

Lowest 

Inlets

(100yr-

Check 

Available 

Capacity 

Exceeds 

Sheet 

Flow

100-year

HGL

 @ MH

(ft)

Available 

Head for 

Inlet Flow 

Only

(ft)

Inlet 

Capacity@ 

Available 

Head

(cfs)

100-yr Local 

Runoff

To Inlets

(cfs)Inlet Type

Sag or

On-Grade

Number 

of Inlets

@ 

Location

Gutter Elev

@ Inlets

Gutter Elev

@

D/S High 

Point

Minimum

NG Elev @

D/S High or 

Inlet

1% AEP SHEET FLOW COMPUTATIONS



STORM SEWER CALCULATIONS

CITY OF HOUSTON / HARRIS COUNTY CRITERIA 10

Storm Event : 2 & 100-YEAR 54.68

Project : 6.96 12.00

0.6623

Date : 2/14/2022 1.00 Starting FL from LiDAR @ Outfall 0.50

By : GPF Q=Cf*C*A*i 8.00

Reviewed By: 10-year

1/4 ac & 

Smaller 

Lots

0.55 0.80 0.18

Delta

(ac)

Total

(ac)
Delta or

Trib Tc Total

Intensity

" i " (in/hr)

Runoff 

Flow

(cfs)

Span

(ft) X

Height

(ft)

@

U/S M.H.

@

D/S M.H.

U/S

(ft)

D/S

(ft)

U/S

(ft)

D/S

(ft)

Raven Song Drive S.1.C S A1-C-1&2 1.6349 1.63      1.63 0.5500 0.90 25.9 25.9 5.41 4.87 60 24 RCP 0.013 3.14 0.500 0.200 3.2 10.12 0.12 0.000 126.94 126.82 128.94 128.82 1.55 Vel-OK 0.046 0.028 144.38 144.35 131.48 130.98 132.80 13.398 HGL Too High

Raven South Drive S R A1-A&B-1&2 2.2538 2.25      3.89 0.5500 2.14 0.6 26.5 5.34 11.43 200 30 RCP 0.013 4.91 0.625 0.130 3.0 14.79 0.26 0.000 126.82 126.56 129.32 129.06 2.33 Vel-OK 0.078 0.155 144.35 144.19 131.18 130.68 132.20 13.671 HGL Too High

Raven South Drive R Q -        3.89 0.5500 2.14 1.4 28.0 5.20 11.43 70 30 RCP 0.013 4.91 0.625 0.129 3.0 14.71 0.09 0.000 126.56 126.47 129.06 128.97 2.33 Vel-OK 0.078 0.054 144.19 144.14 131.91 131.41 133.30 12.785 HGL Too High

Raven South Drive Q P A3-A&B-1&2 2.9238 2.92      6.81 0.5500 3.75 0.5 28.5 5.15 19.29 428 30 RCP 0.013 4.91 0.625 0.129 3.0 14.70 0.55 0.000 126.47 125.92 128.97 128.42 3.93 Vel-OK 0.221 0.946 144.14 143.19 131.73 131.23 132.80 12.911 HGL Too High

Raven South Drive P O -        6.81 0.5500 3.75 1.8 30.3 4.98 19.29 86 30 RCP 0.013 4.91 0.625 0.128 3.0 14.67 0.11 0.000 125.92 125.81 128.42 128.31 3.93 Vel-OK 0.221 0.190 143.19 143.00 132.15 131.65 132.85 11.545 HGL Too High

Raven South Drive O N -        6.81 0.5500 3.75 0.4 30.7 4.95 19.29 165 30 RCP 0.013 4.91 0.625 0.036 1.6 7.76 0.06 0.000 125.81 125.75 128.31 128.25 3.93 Vel-OK 0.221 0.365 143.00 142.64 131.90 131.40 132.70 11.605 HGL Too High

Raven South Drive Raven Park (Scamp) N M A6-A-1&2 1.8846 7.34     14.15 0.5500 7.78 28.9 31.4 4.89 38.05 285 30 RCP 0.013 4.91 0.625 0.274 4.4 21.46 0.78 0.800 125.75 124.97 128.25 127.47 7.75 Vel-OK 0.861 2.453 142.64 140.19 131.78 131.28 132.50 11.359 HGL Too High

Raven South Drive Shaft Dr M L A7-A&B-1&2 1.0755 41.22   55.37 0.3692 20.44 37.0 37.0 4.46 91.24 285 48 RCP 0.013 12.57 1.000 0.158 4.5 57.08 0.45 0.200 124.17 123.72 128.17 127.72 7.26 Vel-OK 0.403 1.150 140.19 139.04 131.31 130.81 132.50 9.376 HGL Too High

Raven South Drive Nevermore Dr L K A8-A-1&2 0.9607 6.76     62.13 0.3889 24.16 29.4 37.7 4.42 106.79 285 54 RCP 0.013 15.90 1.125 0.123 4.3 68.91 0.35 0.100 123.52 123.17 128.02 127.67 6.71 Vel-OK 0.295 0.840 139.04 138.20 131.43 130.93 132.50 8.106 HGL Too High

Raven South Drive Birdcall Dr K J A9-A-1&2 0.9956 18.87   81.01 0.4264 34.54 31.7 38.4 4.37 151.07 285 60 RCP 0.013 19.63 1.250 0.140 5.0 97.57 0.40 0.000 123.07 122.67 128.07 127.67 7.69 Vel-OK 0.336 0.959 138.20 137.24 131.38 130.88 132.20 7.316 HGL Too High

Raven South Drive Ravens Caw J H A10-A-1&2 1.0017 7.32     88.33 0.4367 38.57 29.6 39.0 4.33 167.19 200 60 RCP 0.013 19.63 1.250 0.122 4.6 90.98 0.24 0.000 122.67 122.43 127.67 127.43 8.51 Vel-OK 0.412 0.824 137.24 136.41 130.86 130.36 132.10 6.877 HGL Too High

Raven South Drive H G -        88.33 0.4367 38.57 0.4 39.4 4.31 167.19 95 60 RCP 0.013 19.63 1.250 0.122 4.6 90.98 0.12 0.000 122.43 122.31 127.43 127.31 8.51 Vel-OK 0.412 0.391 136.41 136.02 130.82 130.32 131.40 6.093 HGL Too High

Raven South Drive Ravens Roost Dr G F.2 A12-A&B-1&2 1.0228 6.34     94.67 0.4443 42.06 29.6 39.6 4.30 180.80 68 60 RCP 0.013 19.63 1.250 0.033 2.4 47.03 0.02 0.000 122.31 122.29 127.31 127.29 9.21 Vel-OK 0.482 0.328 136.02 135.69 130.24 129.74 131.50 6.281 HGL Too High

Raven South Drive F.2 F -        94.67 0.4443 42.06 0.1 39.7 4.29 180.80 208 60 RCP 0.013 19.63 1.250 0.033 2.4 47.03 0.07 0.000 122.29 122.22 127.29 127.22 9.21 Vel-OK 0.482 1.002 135.69 134.69 131.05 130.55 131.80 5.144 HGL Too High

Raven South Drive F E A14-A-1&2 1.1371 1.14      95.81 0.4455 42.68 0.4 40.1 4.27 182.20 25 66 RCP 0.013 23.76 1.375 0.080 4.0 94.98 0.02 0.000 122.22 122.20 127.72 127.70 7.67 Vel-OK 0.294 0.074 134.69 134.62 130.51 130.01 131.10 4.681 HGL Too High

Raven South Drive Ravens Flight Dr E D 7.66     103.47 0.4532 46.90 31.4 40.1 4.27 200.03 272 66 RCP 0.013 23.76 1.375 0.147 5.4 128.78 0.40 0.000 122.20 121.80 127.70 127.30 8.42 Vel-OK 0.355 0.965 134.62 133.65 130.75 130.25 131.10 4.368 HGL Too High

Raven South Drive D C A16-A-1&2 1.3717 1.37      104.84 0.4545 47.65 0.5 40.7 4.23 201.72 15 66 RCP 0.013 23.76 1.375 -0.133 #NUM! #NUM! -0.02 0.000 121.80 121.82 127.30 127.32 8.49 Vel-OK 0.361 0.054 133.65 133.60 129.88 129.38 130.90 4.273 HGL Too High

Raven South Drive Blackbird Dr C B 5.91     110.75 0.4596 50.90 30.0 40.7 4.23 215.40 275 66 RCP 0.013 23.76 1.375 0.138 5.3 124.83 0.38 -0.200 121.82 121.44 127.32 126.94 9.07 Vel-OK 0.411 1.132 133.60 132.47 129.90 129.40 130.90 4.198 HGL Too High

Raven South Drive B A A18-A-1&2 1.2100 1.21      111.96 0.4606 51.57 0.5 41.2 4.20 216.70 15 66 RCP 0.013 23.76 1.375 0.200 6.3 150.18 0.03 0.200 121.64 121.61 127.14 127.11 9.12 Vel-OK 0.416 0.062 132.47 132.40 129.79 129.29 130.05 3.177 HGL Too High

Cypress North Houston Raven Wing Dr A CNH-1 6.88     118.84 0.4658 55.35 30.1 41.2 4.20 232.52 200 66 RCP 0.013 23.76 1.375 0.315 7.9 188.47 0.63 0.000 121.41 120.78 126.91 126.28 9.79 Vel-OK 0.479 0.959 132.40 131.45 129.80 129.30 130.05 3.105 HGL Too High

Cypress North Houston (North Trunkline) CNH-1 CNH 2 19.96   138.80 0.5138 71.32 4.2 41.6 4.18 304.74 555 66 RCP 0.013 23.76 1.375 0.114 4.8 113.14 0.63 0.000 120.78 120.15 126.28 125.65 12.83Increase Pipe Size 0.823 4.570 131.45 126.88 130.63 130.13 132.20 1.316 HGL Too High

Cypress North Houston CNH 2 CNH-3 -        138.80 0.5138 71.32 0.7 42.3 4.14 304.74 65 66 RCP 0.013 23.76 1.375 -1.062 #NUM! #NUM! -0.69 0.000 120.15 120.84 125.65 126.34 12.83Increase Pipe Size 0.823 0.535 126.88 126.34 132.03 131.53 131.40 -4.655 OK

Cypress North Houston (South Trunkline) CNH-3 E133 74.55   213.35 0.5672 121.02 147.7 147.7 1.94 304.74 85 2 7 X 4 RCB 0.013 54.22 1.327 -0.071 #NUM! #NUM! -0.06 120.84 120.90 124.84 124.90 5.62 Vel-OK 0.166 0.141 125.04 124.90 131.83 131.33 131.40 -6.289 OK

Raven Park Dr (Scamp Dr) M.2.A M.1.A B1-A&B-1&2 3.4862 3.49      3.49 0.5500 1.92 27.5 27.5 5.25 10.06 258 24 RCP 0.013 3.14 0.500 0.221 3.4 10.62 0.57 0.000 127.02 126.45 129.02 128.45 3.20 Vel-OK 0.198 0.510 143.26 142.75 131.22 130.72 132.50 12.546 HGL Too High

Raven Park Dr (Scamp Dr) M.1.A N B2-A&B-1&2 1.9712 1.97      5.46 0.5500 3.00 1.3 28.8 5.12 15.36 25 24 RCP 0.013 3.14 0.500 2.800 12.0 37.85 0.70 0.000 126.45 125.75 128.45 127.75 4.89 Vel-OK 0.461 0.115 142.75 142.64 131.45 130.95 132.40 11.804 HGL Too High

Shaft Drive M.9 M.8 C1-A&B-1&2 1.8431 4.2248 6.07      6.07 0.2924 1.77 28.7 28.7 5.12 9.09 279 30 RCP 0.013 4.91 0.625 0.179 3.5 17.36 0.50 0.700 127.33 126.83 129.83 129.33 1.85 Vel-OK 0.049 0.137 147.85 147.72 131.48 130.98 133.60 16.875 HGL Too High

Shaft Drive M.8 M.7 -        6.07 0.2924 1.77 2.5 31.2 4.90 9.09 305 30 RCP 0.013 4.91 0.625 0.023 1.3 6.21 0.07 0.000 126.13 126.06 128.63 128.56 1.85 Vel-OK 0.049 0.150 147.72 147.57 132.07 131.57 133.60 16.148 HGL Too High

Shaft Drive M.7 M.5 C1-A&B-1&2 2.5051 22.8323 25.34   31.41 0.2312 7.26 2.7 34.0 4.68 33.97 483 30 RCP 0.013 4.91 0.625 -0.039 #NUM! #NUM! -0.19 0.000 126.06 126.25 128.56 128.75 6.92 Vel-OK 0.686 3.312 147.57 144.26 131.27 130.77 133.40 16.798 HGL Too High

Shaft Drive M.5 M.4 -        31.41 0.2312 7.26 1.2 35.2 4.59 33.97 120 30 RCP 0.013 4.91 0.625 0.483 5.8 28.52 0.58 0.000 126.25 125.67 128.75 128.17 6.92 Vel-OK 0.686 0.823 144.26 143.43 131.56 131.06 133.60 13.196 HGL Too High

Shaft Drive M.4 M.3 C4-A-1&2 2.0244 2.02      33.43 0.2505 8.38 0.3 35.4 4.57 38.28 25 36 RCP 0.013 7.07 0.750 1.360 11.0 77.78 0.34 0.000 125.67 125.33 128.67 128.33 5.42 Vel-OK 0.329 0.082 143.43 143.35 131.21 130.71 132.10 12.723 HGL Too High

Shaft Drive M.3 M.2 C5-A&B-1&2 3.9219 3.92      37.35 0.2820 10.53 0.1 35.5 4.57 48.08 590 36 RCP 0.013 7.07 0.750 0.098 3.0 20.91 0.58 0.050 125.33 124.75 128.33 127.75 6.80 Vel-OK 0.520 3.066 143.35 140.28 131.02 130.52 132.20 12.830 HGL Too High

Shaft Drive M.2 M C6-A&B-1&2 2.7910 2.79      40.14 0.3006 12.07 1.4 37.0 4.47 53.88 15 36 RCP 0.013 7.07 0.750 0.200 4.2 29.83 0.03 0.500 124.70 124.67 127.70 127.67 7.62 Vel-OK 0.653 0.098 140.28 140.19 131.35 130.85 132.40 9.434 HGL Too High

Nevermore Drive L.2.A L.1.A D1-A&B-1&2 4.5239 4.52      4.52 0.5500 2.49 28.0 28.0 5.19 12.91 311 24 RCP 0.013 3.14 0.500 0.450 4.8 15.18 1.40 0.050 127.45 126.05 129.45 128.05 4.11 Vel-OK 0.326 1.013 140.18 139.16 131.10 130.60 132.20 9.578 HGL Too High

Nevermore Drive L.1.A L D2-A&B-1&2 1.2770 1.28      5.80 0.5500 3.19 1.3 29.3 5.07 16.17 25 24 RCP 0.013 3.14 0.500 1.520 8.9 27.89 0.38 2.100 126.00 125.62 128.00 127.62 5.15 Vel-OK 0.511 0.128 139.16 139.04 131.13 130.63 132.10 8.534 HGL Too High

Birdcall Lane K.7 K.6 E1-A&B-1&2 2.4690 10.03   10.03 0.5500 5.52 29.0 29.0 5.10 28.12 24 30 RCP 0.013 4.91 0.625 0.542 6.1 30.19 0.13 0.000 126.03 125.90 128.53 128.40 5.73 Vel-OK 0.470 0.113 147.55 147.44 131.46 130.96 132.80 16.589 HGL Too High

Birdcall Lane K.6 K.5 E2-A&B-1&2 1.5307 1.53      11.56 0.5500 6.36 0.1 29.1 5.09 32.37 315 30 RCP 0.013 4.91 0.625 0.127 3.0 14.62 0.40 0.000 125.90 125.50 128.40 128.00 6.59 Vel-OK 0.623 1.962 147.44 145.47 131.57 131.07 132.20 16.366 HGL Too High

Birdcall Lane K.5 K.3 -        11.56 0.5500 6.36 0.8 29.9 5.02 32.37 380 30 RCP 0.013 4.91 0.625 0.118 2.9 14.11 0.45 0.000 125.50 125.05 128.00 127.55 6.59 Vel-OK 0.623 2.367 145.47 143.11 131.78 131.28 132.50 14.194 HGL Too High

Birdcall Lane K.3 K.1 E4-A&B-1&2 4.6657 4.67      16.23 0.5500 8.92 1.0 30.8 4.93 44.03 415 30 RCP 0.013 4.91 0.625 0.224 4.0 19.42 0.93 0.000 125.05 124.12 127.55 126.62 8.97 Vel-OK 1.152 4.782 143.11 138.32 130.92 130.42 131.80 12.687 HGL Too High

Birdcall Lane K.1 K E5-A&B-1&2 1.6504 1.65      17.88 0.5500 9.83 0.8 31.6 4.87 47.86 25 36 RCP 0.013 7.07 0.750 -0.200 #NUM! #NUM! -0.05 1.100 124.12 124.17 127.12 127.17 6.77 Vel-OK 0.515 0.129 138.32 138.20 131.03 130.53 132.10 7.795 HGL Too High

Ravens Mate Drive K.7.1 K.7 L1-A&B-1&2 2.8026 2.80      2.80 0.5500 1.54 27.0 27.0 5.30 8.16 288 24 RCP 0.013 3.14 0.500 0.354 4.3 13.46 1.02 0.100 127.15 126.13 129.15 128.13 2.60 Vel-OK 0.130 0.375 147.92 147.55 131.37 130.87 132.80 17.054 HGL Too High

Ravens Mate Drive K.7.2 K.7 K1-A&B-1&2 2.7541 4.76     4.76 0.5500 2.62 28.2 28.2 5.18 13.55 216 24 RCP 0.013 3.14 0.500 0.435 4.8 14.92 0.94 0.109 127.08 126.14 129.08 128.14 4.31 Vel-OK 0.359 0.775 148.32 147.55 131.22 130.72 132.00 17.605 HGL Too High

Ravens Mate Drive K.7.2.A K.7.2 K1-C-1&2 2.0029 2.00      2.00 0.5500 1.10 26.3 26.3 5.37 5.91 48 24 RCP 0.013 3.14 0.500 0.292 3.9 12.22 0.14 0.000 127.22 127.08 129.22 129.08 1.88 Vel-OK 0.068 0.033 148.36 148.32 131.52 131.02 132.60 17.337 HGL Too High

Ravens Caw Drive J.2.A J.1.A F1-A&B-1&2 5.3142 5.31      5.31 0.5500 2.92 28.4 28.4 5.15 15.06 311 24 RCP 0.013 3.14 0.500 0.119 2.5 7.80 0.37 0.150 125.84 125.47 127.84 127.47 4.79 Vel-OK 0.443 1.379 138.77 137.39 130.49 129.99 131.60 8.776 HGL Too High

Ravens Caw Drive J.1.A J F2-A&B-1&2 1.0077 1.01      6.32 0.5500 3.48 1.1 29.5 5.05 17.56 25 24 RCP 0.013 3.14 0.500 1.400 8.5 26.77 0.35 2.300 125.32 124.97 127.32 126.97 5.59 Vel-OK 0.603 0.151 137.39 137.24 130.47 129.97 131.20 7.418 HGL Too High

Ravens Roost Drive G.2.A G.1.A G1-A&B-1&2 3.8638 3.86      3.86 0.5500 2.13 27.7 27.7 5.23 11.10 353 24 RCP 0.013 3.14 0.500 0.218 3.4 10.57 0.77 0.050 125.69 124.92 127.69 126.92 3.53 Vel-OK 0.241 0.850 137.17 136.32 130.19 129.69 131.50 7.482 HGL Too High

Ravens Roost Drive G.1.A G G2-A&B-1&2 1.4552 1.46      5.32 0.5500 2.93 1.7 29.4 5.07 14.82 70 24 RCP 0.013 3.14 0.500 0.514 5.2 16.22 0.36 2.200 124.87 124.51 126.87 126.51 4.72 Vel-OK 0.429 0.300 136.32 136.02 130.30 129.80 131.30 6.522 HGL Too High

Ravens Flight Drive E.4 E.3 H1-A&B-1&2 2.3772 3.90     3.90 0.5500 2.14 27.7 27.7 5.22 11.19 396 24 RCP 0.013 3.14 0.500 0.376 4.4 13.88 1.49 0.000 126.13 124.64 128.13 126.64 3.56 Vel-OK 0.245 0.969 136.59 135.62 130.43 129.93 132.10 6.657 HGL Too High

Ravens Flight Drive E.3 E.1 -        3.90 0.5500 2.14 1.9 29.6 5.05 11.19 345 24 RCP 0.013 3.14 0.500 0.223 3.4 10.68 0.77 0.000 124.64 123.87 126.64 125.87 3.56 Vel-OK 0.245 0.844 135.62 134.77 131.06 130.56 131.70 5.058 HGL Too High

Ravens Flight Drive E.1 E H3-A&B-1&2 3.7651 3.77      7.66 0.5500 4.21 1.6 31.2 4.90 20.66 61 30 RCP 0.013 4.91 0.625 0.197 3.7 18.19 0.12 1.550 123.87 123.75 126.37 126.25 4.21 Vel-OK 0.254 0.155 134.77 134.62 130.15 129.65 131.10 5.123 HGL Too High

Ravens Rook Drive E.4.C E.4 K1-C-1&2 1.5183 1.52      1.52 0.5500 0.84 25.8 25.8 5.43 4.53 14 24 RCP 0.013 3.14 0.500 4.286 14.9 46.83 0.60 0.000 126.73 126.13 128.73 128.13 1.44 Vel-OK 0.040 0.006 136.59 136.59 130.73 130.23 132.10 6.363 HGL Too High

Blackbird Drive C.2.A C.1.A I1-A&B-1&2 2.9666 2.97      2.97 0.5500 1.63 27.1 27.1 5.28 8.62 436 24 RCP 0.013 3.14 0.500 0.252 3.6 11.36 1.10 0.100 126.27 125.17 128.27 127.17 2.74 Vel-OK 0.145 0.633 134.55 133.92 129.99 129.49 131.50 5.060 HGL Too High

Blackbird Drive C.1.A C I2-A&B-1&2 2.9466 2.95      5.91 0.5500 3.25 2.6 29.8 5.03 16.35 61 24 RCP 0.013 3.14 0.500 0.410 4.6 14.48 0.25 3.000 125.07 124.82 127.07 126.82 5.21 Vel-OK 0.523 0.319 133.92 133.60 129.45 128.95 130.60 4.967 HGL Too High

Raven Wing Drive A.2.A A.1,A J1-A&B-1&2 5.1118 5.11      5.11 0.5500 2.81 28.3 28.3 5.16 14.51 436 24 RCP 0.013 3.14 0.500 0.261 3.7 11.57 1.14 0.000 125.28 124.14 127.28 126.14 4.62 Vel-OK 0.412 1.795 134.63 132.83 129.58 129.08 130.50 5.548 HGL Too High

Raven Wing Drive A.1,A A J2-A&B-1&2 1.7690 1.77      6.88 0.5500 3.78 1.6 29.9 5.02 18.98 61 24 RCP 0.013 3.14 0.500 0.377 4.4 13.89 0.23 2.500 124.14 123.91 126.14 125.91 6.04 Vel-OK 0.704 0.429 132.83 132.40 129.44 128.94 130.70 3.894 HGL Too High

Percentage of FLOW from MH 1-4 to MH 1-5; Manually Adjusted to Balance HGLs at MH 1-4 0.4602 -0.071 -0.071 Percentage of FLOW from MH 1-4 to MH 1-5; Manually Adjusted to Balance HGLs at MH 1-4

Cypress-N. Houston (North Trunkline) MH 1-4 MH 1-5 72.22 418 42 RCP 0.013 9.62 0.875 0.129 3.8 36.16 0.54 0.000 124.59 124.05 128.09 127.55 7.51 Vel-OK 0.515 2.154 137.26 135.11 133.03 133.45 133.45 3.810 HGL Too High

Cypress-N. Houston (North Trunkline) MH 1-5 CNH-1 72.22 1,448 48 RCP 0.013 12.57 1.000 0.122 4.0 50.22 1.77 1.500 124.05 122.28 128.05 126.28 5.75 Vel-OK 0.253 3.660 135.11 131.45 132.03 132.60 132.60 2.506 HGL Too High

Detained Area - Assumed Initial Tc to produce Undeveloped Flow Rate

Raven Roost (Lake) RR RR7 39.7800 39.78   39.78 0.5500 21.88 139.1 139.1 2.01 44.08 1,787 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 1.61 0.000 122.93 121.32 126.43 124.82 4.58 Vel-OK 0.192 3.430 129.43 126.00 133.03 130.40 130.40 -0.973 OK

Raven Roost (Lake) RR7 RR8 -        39.78 0.5500 21.88 6.5 145.6 1.96 44.08 459 42 RCP 0.013 9.62 0.875 0.146 4.0 38.44 0.67 0.000 121.32 120.65 124.82 124.15 4.58 Vel-OK 0.192 0.881 126.00 125.12 132.03 130.65 130.65 -4.653 OK

Raven Roost (Lake) RR8 CNH-3 -        39.78 0.5500 21.88 1.7 147.3 1.94 44.08 69 2 36 RCP 0.013 14.14 0.750 -0.275 #NUM! #NUM! -0.19 0.000 120.65 120.84 123.65 123.84 3.12 Vel-OK 0.109 0.075 125.12 125.04 131.83 131.40 131.40 -6.284 OK

Percentage of FLOW from MH 1-3 to MH 2-3; Based on Ratio of Design Qs of Exiting Pipes 0.2828 Percentage of FLOW from MH 1-3 to MH 2-3; Based on Ratio of Design Qs of Exiting Pipes

Cypress-N. Houston (South Trunkline) MH 2-1 MH 2-2 19.9300 19.93   19.93 0.8000 15.94 31.9 31.9 4.84 77.17 499 5 X 3 RCB 0.013 14.11 0.977 0.329 6.5 91.12 1.64 0.000 127.22 125.58 130.22 128.58 5.47 Vel-OK 0.236 1.177 139.14 137.96 133.53 132.60 132.60 6.541 HGL Too High

Cypress-N. Houston (South Trunkline) MH 2-2 MH 1-3 3.5600 3.56      23.49 0.8000 18.79 1.5 33.5 4.72 88.67 144 5 X 3 RCB 0.013 14.11 0.977 0.566 8.5 119.51 0.82 0.000 125.58 124.76 128.58 127.76 6.28 Vel-OK 0.312 0.449 137.96 137.52 133.03 132.60 132.60 5.364 HGL Too High

Cypress-N. Houston (South Trunkline) MH 1-3 MH 2-3 6.1200 6.12      29.61 0.8000 23.69 0.4 33.8 4.69 31.41 25 5 X 3 RCB 0.013 14.11 0.977 1.640 14.4 203.44 0.41 0.000 124.76 124.35 127.76 127.35 2.23 Vel-OK 0.039 0.010 137.52 137.51 133.03 133.45 133.45 4.065 HGL Too High

Cypress-N. Houston (South Trunkline) MH 2-3 MH 2-4 2.8700 2.87      32.48 0.8000 25.98 0.2 34.0 4.67 152.88 75 8 X 3 RCB 0.013 23.11 1.131 1.240 13.8 319.30 0.93 0.000 124.35 123.42 127.35 126.42 6.62 Vel-OK 0.284 0.213 137.51 137.29 133.03 133.45 133.45 4.055 HGL Too High

Cypress-N. Houston (South Trunkline) MH 2-4 CNH-3 2.2900 2.29      34.77 0.8000 27.82 32.0 34.2 4.66 202.77 2,450 8 X 3 RCB 0.013 23.11 1.131 0.105 4.0 93.05 2.58 0.000 123.42 120.84 126.42 123.84 8.77 Vel-OK 0.500 12.251 137.29 125.04 133.03 133.45 133.45 3.842 HGL Too High

Cypress-N. Houston (South Trunkline) MH 1-4 MH 2-4 19.9600 19.96   19.96 0.8000 15.97 31.9 31.9 4.84 77.28 25 54 RCP 0.013 15.90 1.125 4.680 26.7 425.42 1.17 0.000 124.59 123.42 129.09 127.92 4.86 Vel-OK 0.154 0.039 137.33 137.29 133.03 133.45 133.45 3.881 HGL Too High

Cypress-N. Houston (South Trunkline) MH 1-3 MH 1-4 10 79.67 52 42 RCP 0.013 9.62 0.875 0.327 6.0 57.53 0.17 0.000 124.76 124.59 128.26 128.09 8.28 Vel-OK 0.627 0.326 137.59 137.26 133.03 133.45 133.45 4.136 HGL Too High

HCED Suddivision Drainage Projects - 

Ravensway South (UPIN 19103MF14701)
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STORM SEWER CALCULATIONS

CITY OF HOUSTON / HARRIS COUNTY CRITERIA

Storm Event : 2 & 100-YEAR

Project :

Date : 2/14/2022
By : GPF

Reviewed By:

Raven Song Drive S.1.C S

Raven South Drive S R

Raven South Drive R Q

Raven South Drive Q P

Raven South Drive P O

Raven South Drive O N

Raven South Drive Raven Park (Scamp) N M

Raven South Drive Shaft Dr M L

Raven South Drive Nevermore Dr L K

Raven South Drive Birdcall Dr K J

Raven South Drive Ravens Caw J H

Raven South Drive H G

Raven South Drive Ravens Roost Dr G F.2

Raven South Drive F.2 F

Raven South Drive F E

Raven South Drive Ravens Flight Dr E D

Raven South Drive D C

Raven South Drive Blackbird Dr C B

Raven South Drive B A

Cypress North Houston Raven Wing Dr A CNH-1

Cypress North Houston (North Trunkline) CNH-1 CNH 2

Cypress North Houston CNH 2 CNH-3

Cypress North Houston (South Trunkline) CNH-3 E133

Raven Park Dr (Scamp Dr) M.2.A M.1.A

Raven Park Dr (Scamp Dr) M.1.A N

Shaft Drive M.9 M.8

Shaft Drive M.8 M.7

Shaft Drive M.7 M.5

Shaft Drive M.5 M.4

Shaft Drive M.4 M.3

Shaft Drive M.3 M.2

Shaft Drive M.2 M

Nevermore Drive L.2.A L.1.A

Nevermore Drive L.1.A L

Birdcall Lane K.7 K.6

Birdcall Lane K.6 K.5

Birdcall Lane K.5 K.3

Birdcall Lane K.3 K.1

Birdcall Lane K.1 K

Ravens Mate Drive K.7.1 K.7

Ravens Mate Drive K.7.2 K.7

Ravens Mate Drive K.7.2.A K.7.2

Ravens Caw Drive J.2.A J.1.A

Ravens Caw Drive J.1.A J

Ravens Roost Drive G.2.A G.1.A

Ravens Roost Drive G.1.A G

Ravens Flight Drive E.4 E.3

Ravens Flight Drive E.3 E.1

Ravens Flight Drive E.1 E

Ravens Rook Drive E.4.C E.4

Blackbird Drive C.2.A C.1.A

Blackbird Drive C.1.A C

Raven Wing Drive A.2.A A.1,A

Raven Wing Drive A.1,A A

Cypress-N. Houston (North Trunkline) MH 1-4 MH 1-5

Cypress-N. Houston (North Trunkline) MH 1-5 CNH-1

Raven Roost (Lake) RR RR7

Raven Roost (Lake) RR7 RR8

Raven Roost (Lake) RR8 CNH-3

Cypress-N. Houston (South Trunkline) MH 2-1 MH 2-2

Cypress-N. Houston (South Trunkline) MH 2-2 MH 1-3

Cypress-N. Houston (South Trunkline) MH 1-3 MH 2-3

Cypress-N. Houston (South Trunkline) MH 2-3 MH 2-4

Cypress-N. Houston (South Trunkline) MH 2-4 CNH-3

Cypress-N. Houston (South Trunkline) MH 1-4 MH 2-4

Cypress-N. Houston (South Trunkline) MH 1-3 MH 1-4

HCED Suddivision Drainage Projects - 

Ravensway South (UPIN 19103MF14701)

Street Name Cross Street

FROM

M.H. #

TO

M.H. #

Street

Type

Pvmt W

(B-B)
X-Slope

(Sx) (ft-ft)

Blvd or

Crown

Curb

Height (ft)

Curb

Width (ft)

Allow 

Spread (ft)

Allow Gutter 

Depth (ft)

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281

2 28.0 0.0208 Crown 0.33 1.00 13.00 0.271 Design Storm Return Frequency 10  yr TSpread=1.243(QGutter*N/So
1/2*Sx

5/3)3/8 Qweir= Cweir*Lweir*H3/2 Qorif = Corif*Aorif*(2gH)1/2

3 41.0 0.0208 Crown 0.50 0.50 20.00 0.417 yGutter=TSpread*Sx Cweir= 2.60 Corif= 0.60 For Inlets On-Grade QBypass MUST BE ADDED to Downstream Inlet

4 25.0 0.0208 Blvd 0.50 0.50 12.00 0.250 LT=0.6*Q0.42*SL
0.3*[1/(N*Sx)]0.6 Hweir =(Q/(C*L))2/3 Horif=(Q/(C*A*Sqrt(2g))2

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250 N-Value (Pavement) = 0.016 TxDOT Hydraulic Manual Table 4-8 Tinlet=H/Sx

Enter Blvd Pavement Width as B-B dimension of One Side of Travel Lanes

Street 

Type

Drainage

Area (ac)
T/C Grade

(SO) (%)

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QGutter

(cfs)

Gutter

Spread (ft)

Gutter 

Depth (ft)

Q Bypass

(cfs)

Drainage

Area (ac)
T/C Grade

(SO) (%)

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QGutter

(cfs)

Gutter

Spread (ft)

Gutter 

Depth (ft)

Q Bypass

(cfs)

Inlet

Type

Sag or

On-Grade

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QInlet

(cfs)

Drainage

Area (ac)
T/C Grade

(SO) (%)

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QGutter

(cfs)

Gutter

Spread (ft)

Gutter 

Depth (ft)

Q Bypass

(cfs)

Drainage

Area (ac)
T/C Grade

(SO) (%)

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QGutter

(cfs)

Gutter

Spread (ft)

Gutter 

Depth (ft)

Q Bypass

(cfs)

Inlet

Type

Sag or

On-Grade

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QInlet

(cfs)

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.7150 0.25 24.43 5.58 2.19 12.24 0.25 -   0.9199 0.25 24.85 5.53 2.80 13.40 0.28 -   B-B Sag 24.85 5.53 4.97 12.88 0.27 No Inlet -   No Inlet -   No Inlet 13.40 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5156 0.25 23.90 5.64 1.60 10.87 0.23 -   0.3491 0.64 23.31 5.71 1.10 7.91 0.16 -   B-B Sag 23.90 5.64 2.68 4.49 0.09 0.9598 0.25 24.93 5.52 2.91 13.61 0.28 -   0.4293 0.64 23.62 5.68 1.34 8.53 0.18 -   B-B Sag 24.93 5.52 4.22 10.29 0.21 13.61 Gutter 3 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.2436 0.25 25.39 5.47 3.74 14.95 0.31 -   0.6625 0.50 24.30 5.59 2.04 10.45 0.22 -   B-B Sag 25.39 5.47 5.73 15.35 0.32 0.3517 0.25 23.32 5.71 1.11 9.46 0.20 -   0.6660 0.50 24.31 5.59 2.05 10.47 0.22 -   B-B Sag 24.31 5.59 3.13 6.28 0.13 15.35 Inlet 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.4209 0.60 25.64 5.44 4.25 13.31 0.28 -   0.4637 0.25 23.73 5.66 1.44 10.46 0.22 -   B-B Sag 25.64 5.44 5.64 15.06 0.31 No Inlet -   No Inlet -   No Inlet 15.06 Inlet 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.3618 0.25 23.36 5.71 1.14 9.56 0.20 -   0.1560 0.25 22.21 5.86 0.50 7.04 0.15 -   B-B Sag 23.36 5.71 1.63 Below Gut 0.00 0.3340 0.25 23.24 5.72 1.05 9.29 0.19 -   0.2237 0.25 22.68 5.79 0.71 8.03 0.17 -   B-B Sag 23.24 5.72 1.76 0.43 0.01 9.56 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4702 0.25 23.76 5.66 1.46 10.51 0.22 -   0.4905 0.25 23.82 5.65 1.52 10.67 0.22 -   B-B Sag 23.82 5.65 2.99 5.71 0.12 No Inlet -   No Inlet -   No Inlet 10.67 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4974 0.25 23.84 5.65 1.55 10.73 0.22 -   0.4982 0.25 23.85 5.65 1.55 10.74 0.22 -   B-B Sag 23.85 5.65 3.09 6.13 0.13 No Inlet -   No Inlet -   No Inlet 10.74 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5169 0.60 23.90 5.64 1.60 9.23 0.19 -   0.4848 0.25 23.80 5.65 1.51 10.63 0.22 -   B-B Sag 23.90 5.64 3.11 6.19 0.13 No Inlet -   No Inlet -   No Inlet 10.63 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.2972 0.25 23.08 5.74 0.94 8.90 0.19 -   0.2140 0.25 22.62 5.80 0.68 7.90 0.16 -   B-B Sag 23.08 5.74 1.61 Below Gut -0.01 0.2254 0.25 22.69 5.79 0.72 8.05 0.17 -   0.2862 0.25 23.02 5.75 0.91 8.78 0.18 -   B-B Sag 23.02 5.75 1.62 Below Gut 0.00 8.90 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4009 0.25 23.51 5.69 1.25 9.92 0.21 -   0.7362 0.45 24.47 5.57 2.26 11.08 0.23 -   B-B Sag 24.47 5.57 3.49 7.63 0.16 No Inlet -   No Inlet -   No Inlet 11.08 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5908 0.25 24.11 5.62 1.82 11.42 0.24 -   0.7809 0.70 24.57 5.56 2.39 10.41 0.22 -   B-B Sag 24.57 5.56 4.20 10.22 0.21 No Inlet -   No Inlet -   No Inlet 11.42 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.6880 0.75 24.36 5.59 2.11 9.82 0.20 -   0.5220 0.25 23.92 5.64 1.62 10.92 0.23 -   B-B Sag 24.36 5.59 3.72 8.49 0.18 No Inlet -   No Inlet -   No Inlet 10.92 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.8696 0.25 24.76 5.54 2.65 13.13 0.27 -   0.4591 0.40 23.72 5.66 1.43 9.54 0.20 -   C-1 Sag 24.76 5.54 4.05 1.09 0.02 1.6365 0.60 25.91 5.41 4.87 14.00 0.29 -   0.5210 0.40 23.92 5.64 1.62 9.99 0.21 -   C-1 Sag 25.91 5.41 6.42 7.24 0.15 14.00 Gutter 3 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.2450 0.33 22.81 5.78 0.78 7.88 0.16 -   1.1175 0.25 25.20 5.49 3.37 14.38 0.30 -   C-1 Sag 25.20 5.49 4.11 1.27 0.03 0.4116 0.33 23.55 5.68 1.29 9.51 0.20 -   0.1971 0.25 22.51 5.82 0.63 7.67 0.16 -   C-1 Sag 23.55 5.68 1.90 Below Gut -0.07 14.38 Gutter 2 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 2.8062 0.25 26.99 5.30 4.35 15.81 0.33 -   1.4186 0.25 25.64 5.44 2.26 12.37 0.26 -   B-B Sag 26.99 5.30 6.54 17.87 0.37 1.0193 0.25 25.03 5.51 1.64 10.98 0.23 -   0.8238 0.25 24.66 5.55 1.34 10.16 0.21 -   B-B Sag 25.03 5.51 2.97 5.64 0.12 17.87 Inlet 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 9.7221 0.32 29.93 5.01 10.56 21.06 0.44 -   13.1102 0.27 30.73 4.94 14.03 24.19 0.50 -   B-B Sag 30.73 4.94 24.44 269.13 5.61 1.4587 0.32 25.69 5.44 1.72 10.66 0.22 -   1.0464 0.27 25.08 5.50 1.25 9.76 0.20 -   B-B Sag 25.69 5.44 2.95 5.56 0.12 269.13 Inlet 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.1707 0.25 25.28 5.48 3.53 14.62 0.30 -   0.8537 0.47 24.73 5.54 2.60 11.61 0.24 -   B-B Grate Sag 25.28 5.48 6.10 5.78 0.12 No Inlet -   No Inlet -   No Inlet 14.62 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.8212 0.25 24.66 5.55 2.51 12.86 0.27 -   1.1027 0.25 25.17 5.49 3.33 14.31 0.30 -   B-B Sag 25.17 5.49 5.81 15.61 0.33 0.6447 0.47 24.26 5.60 1.99 10.49 0.22 -   1.3533 0.25 25.55 5.45 4.06 15.41 0.32 -   B-B Sag 25.55 5.45 5.99 16.17 0.34 16.17 Inlet 2 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.1405 0.25 25.23 5.49 3.44 14.49 0.30 -   0.2445 0.25 22.80 5.78 0.78 8.29 0.17 -   B-B Sag 25.23 5.49 4.18 10.16 0.21 1.1695 0.25 25.28 5.48 3.53 14.62 0.30 -   0.2365 0.25 22.76 5.78 0.75 8.19 0.17 -   B-B Sag 25.28 5.48 4.24 10.37 0.22 14.62 Gutter 3 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.7472 0.26 26.03 5.40 5.19 16.77 0.35 -   0.4331 0.25 23.63 5.67 1.35 10.20 0.21 -   C-1 Sag 26.03 5.40 6.47 7.36 0.15 1.8237 0.26 26.12 5.39 5.40 17.03 0.35 -   0.5199 0.25 23.91 5.64 1.61 10.90 0.23 -   C-1 Sag 26.12 5.39 6.95 8.49 0.18 17.03 Gutter 3 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4409 0.40 23.66 5.67 1.38 9.40 0.20 -   0.1548 0.25 22.20 5.86 0.50 7.02 0.15 -   C-1 Sag 23.66 5.67 1.86 Below Gut -0.07 0.4796 0.40 23.79 5.66 1.49 9.69 0.20 -   0.2017 0.25 22.54 5.81 0.64 7.73 0.16 -   C-1 Sag 23.79 5.66 2.12 Below Gut -0.07 9.69 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.4076 0.25 25.62 5.44 4.21 15.63 0.33 -   0.3369 0.25 23.26 5.72 1.06 9.31 0.19 -   B-B Sag 25.62 5.44 5.22 13.70 0.29 0.3995 0.25 23.51 5.69 1.25 9.91 0.21 -   0.3250 0.25 23.20 5.73 1.02 9.19 0.19 -   B-B Sag 23.51 5.69 2.27 2.74 0.06 15.63 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.1762 0.25 22.37 5.84 0.57 7.36 0.15 -   0.5854 0.32 24.10 5.62 1.81 10.87 0.23 -   B-B Sag 24.10 5.62 2.35 3.11 0.06 0.2100 0.25 22.60 5.81 0.67 7.84 0.16 -   0.5591 0.32 24.03 5.63 1.73 10.69 0.22 -   B-B Sag 24.03 5.63 2.38 3.22 0.07 10.87 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.6098 0.25 25.87 5.41 4.79 16.40 0.34 -   0.6909 0.31 24.37 5.59 2.12 11.61 0.24 -   B-B Sag 25.87 5.41 6.85 19.31 0.40 1.6754 0.25 25.95 5.41 4.98 16.64 0.35 -   0.6896 0.31 24.37 5.59 2.12 11.60 0.24 -   B-B Sag 25.95 5.41 7.03 20.45 0.43 20.45 Inlet 2 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5994 0.25 24.14 5.61 1.85 11.48 0.24 -   0.1926 0.25 22.48 5.82 0.62 7.60 0.16 -   B-B Sag 24.14 5.61 2.44 3.50 0.07 0.6535 0.25 24.28 5.60 2.01 11.84 0.25 -   0.2049 0.25 22.56 5.81 0.65 7.77 0.16 -   B-B Sag 24.28 5.60 2.64 4.32 0.09 11.84 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.7157 0.25 24.43 5.58 2.20 12.24 0.26 -   1.1560 0.25 25.26 5.48 3.49 14.56 0.30 -   B-B Sag 25.26 5.48 5.64 15.07 0.31 0.2287 0.25 22.71 5.79 0.73 8.09 0.17 -   0.7022 0.25 24.40 5.58 2.16 12.16 0.25 -   B-B Sag 24.40 5.58 2.86 5.20 0.11 15.07 Inlet 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5607 0.35 24.03 5.63 1.73 10.52 0.22 -   1.4748 0.25 25.71 5.43 4.41 15.89 0.33 -   B-B Sag 25.71 5.43 6.08 16.46 0.34 0.5301 0.35 23.94 5.64 1.64 10.31 0.21 -   0.1885 0.50 22.45 5.82 0.60 6.62 0.14 -   B-B Sag 23.94 5.64 2.23 2.57 0.05 16.46 Inlet 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.4945 0.25 25.73 5.43 4.46 15.97 0.33 -   0.5084 0.50 23.88 5.64 1.58 9.50 0.20 -   B-B Sag 25.73 5.43 5.98 16.14 0.34 No Inlet -   No Inlet -   No Inlet 16.14 Inlet 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.8808 0.25 26.18 5.38 5.57 17.35 0.36 -   0.6752 0.25 24.33 5.59 2.08 11.98 0.25 -   C-1 Sag 26.18 5.38 7.57 9.93 0.21 2.0390 0.25 26.34 5.36 6.02 17.86 0.37 -   0.7192 0.25 24.44 5.58 2.21 12.26 0.26 -   C-1 Sag 26.34 5.36 8.14 11.22 0.23 17.86 Gutter 3 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.2607 0.25 22.89 5.77 0.83 8.49 0.18 -   0.2361 0.25 22.76 5.78 0.75 8.19 0.17 -   C-1 Sag 22.89 5.77 1.58 Below Gut -0.08 0.2929 0.25 23.06 5.75 0.93 8.85 0.18 -   0.2180 0.25 22.65 5.80 0.70 7.95 0.17 -   C-1 Sag 23.06 5.75 1.61 Below Gut -0.07 8.85 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.6803 0.25 25.96 5.41 5.00 16.66 0.35 -   0.5489 0.40 24.00 5.63 1.70 10.18 0.21 -   C-1 Sag 25.96 5.41 6.63 7.74 0.16 1.0229 0.25 25.04 5.51 3.10 13.93 0.29 -   0.6117 0.40 24.17 5.61 1.89 10.59 0.22 -   C-1 Sag 25.04 5.51 4.95 3.54 0.07 16.66 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4530 0.25 23.70 5.67 1.41 10.37 0.22 -   0.2610 0.25 22.89 5.77 0.83 8.49 0.18 -   C-1 Sag 23.70 5.67 2.23 Below Gut -0.07 0.4879 0.25 23.81 5.65 1.52 10.65 0.22 -   0.2533 0.25 22.85 5.77 0.80 8.40 0.17 -   C-1 Sag 23.81 5.65 2.30 Below Gut -0.07 10.65 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.2745 0.25 22.96 5.76 0.87 8.65 0.18 -   0.9560 0.44 24.92 5.52 2.90 12.22 0.25 -   B-B Sag 24.92 5.52 3.74 8.56 0.18 0.5709 0.25 24.06 5.62 1.77 11.28 0.23 -   0.5758 0.44 24.07 5.62 1.78 10.18 0.21 -   B-B Sag 24.07 5.62 3.54 7.85 0.16 12.22 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.7081 0.25 25.99 5.40 5.08 16.76 0.35 -   0.2269 0.45 22.70 5.79 0.72 7.23 0.15 -   B-B Sag 25.99 5.40 5.75 15.41 0.32 1.6720 0.25 25.95 5.41 4.97 16.63 0.35 -   0.1581 0.25 22.23 5.85 0.51 7.07 0.15 -   B-B Sag 25.95 5.41 5.44 14.42 0.30 16.76 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4293 0.25 23.62 5.68 1.34 10.17 0.21 -   1.0890 0.25 25.15 5.50 3.29 14.25 0.30 -   B-B Sag 25.15 5.50 4.59 11.58 0.24 No Inlet -   No Inlet -   No Inlet 14.25 Gutter 2 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.6622 0.25 25.94 5.41 4.94 16.59 0.35 -   0.1593 0.31 22.24 5.85 0.51 6.81 0.14 -   C-1 Sag 25.94 5.41 5.42 4.75 0.10 1.0105 0.25 25.02 5.51 3.06 13.87 0.29 -   0.1346 0.31 22.02 5.88 0.44 6.41 0.13 -   C-1 Sag 25.02 5.51 3.47 Below Gut -0.01 16.59 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.2458 0.25 25.39 5.47 3.75 14.95 0.31 -   0.2194 0.70 22.66 5.80 0.70 6.57 0.14 -   C-1 Sag 25.39 5.47 4.41 2.08 0.04 1.2503 0.37 25.40 5.47 3.76 13.91 0.29 -   0.2311 0.25 22.73 5.79 0.74 8.12 0.17 -   C-1 Sag 25.40 5.47 4.45 2.21 0.05 14.95 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.2452 0.25 25.39 5.47 3.74 14.95 0.31 -   0.6190 0.25 24.19 5.61 1.91 11.61 0.24 -   C-1 Sag 25.39 5.47 5.61 5.23 0.11 2.4692 0.25 26.73 5.32 7.23 19.14 0.40 -   0.7784 0.25 24.57 5.56 2.38 12.62 0.26 -   C-1 Sag 26.73 5.32 9.51 14.20 0.30 19.14 Gutter 3 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.6353 0.29 24.23 5.60 1.96 11.40 0.24 -   0.2317 0.25 22.73 5.79 0.74 8.13 0.17 -   C-1 Sag 24.23 5.60 2.67 Below Gut -0.06 0.6992 0.29 24.39 5.58 2.15 11.80 0.25 -   0.2028 0.75 22.55 5.81 0.65 6.30 0.13 -   C-1 Sag 24.39 5.58 2.77 Below Gut -0.06 11.80 Gutter 3 OK OK

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250
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APPENDIX A-6

EXISTING CONDITIONS 10% AEP SPREAD COMPUTATIONS

GUTTER SPREAD & INLET PONDING WIDTHS

DESIGN STORM PONDING DEPTH & GUTTER SPREAD AT INLET LOCATIONS

GUTTER SPREAD CALCULATIONS INLET PONDING CALCULATIONS GUTTER SPREAD CALCULATIONS INLET PONDING CALCULATIONS

Length of Curb Inlet Opening for 

Intercepting Total QGutter



STORM SEWER CALCULATIONS

CITY OF HOUSTON / HARRIS COUNTY CRITERIA

Storm Event : 2 & 100-YEAR

Project :

Date : 2/14/2022
By : GPF

Reviewed By:

Raven Song Drive S.1.C S

Raven South Drive S R

Raven South Drive R Q

Raven South Drive Q P

Raven South Drive P O

Raven South Drive O N

Raven South Drive Raven Park (Scamp) N M

Raven South Drive Shaft Dr M L

Raven South Drive Nevermore Dr L K

Raven South Drive Birdcall Dr K J

Raven South Drive Ravens Caw J H

Raven South Drive H G

Raven South Drive Ravens Roost Dr G F.2

Raven South Drive F.2 F

Raven South Drive F E

Raven South Drive Ravens Flight Dr E D

Raven South Drive D C

Raven South Drive Blackbird Dr C B

Raven South Drive B A

Cypress North Houston Raven Wing Dr A CNH-1

Cypress North Houston (North Trunkline) CNH-1 CNH 2

Cypress North Houston CNH 2 CNH-3

Cypress North Houston (South Trunkline) CNH-3 E133

Raven Park Dr (Scamp Dr) M.2.A M.1.A

Raven Park Dr (Scamp Dr) M.1.A N

Shaft Drive M.9 M.8

Shaft Drive M.8 M.7

Shaft Drive M.7 M.5

Shaft Drive M.5 M.4

Shaft Drive M.4 M.3

Shaft Drive M.3 M.2

Shaft Drive M.2 M

Nevermore Drive L.2.A L.1.A

Nevermore Drive L.1.A L

Birdcall Lane K.7 K.6

Birdcall Lane K.6 K.5

Birdcall Lane K.5 K.3

Birdcall Lane K.3 K.1

Birdcall Lane K.1 K

Ravens Mate Drive K.7.1 K.7

Ravens Mate Drive K.7.2 K.7

Ravens Mate Drive K.7.2.A K.7.2

Ravens Caw Drive J.2.A J.1.A

Ravens Caw Drive J.1.A J

Ravens Roost Drive G.2.A G.1.A

Ravens Roost Drive G.1.A G

Ravens Flight Drive E.4 E.3

Ravens Flight Drive E.3 E.1

Ravens Flight Drive E.1 E

Ravens Rook Drive E.4.C E.4

Blackbird Drive C.2.A C.1.A

Blackbird Drive C.1.A C

Raven Wing Drive A.2.A A.1,A

Raven Wing Drive A.1,A A

Cypress-N. Houston (North Trunkline) MH 1-4 MH 1-5

Cypress-N. Houston (North Trunkline) MH 1-5 CNH-1

Raven Roost (Lake) RR RR7

Raven Roost (Lake) RR7 RR8

Raven Roost (Lake) RR8 CNH-3

Cypress-N. Houston (South Trunkline) MH 2-1 MH 2-2

Cypress-N. Houston (South Trunkline) MH 2-2 MH 1-3

Cypress-N. Houston (South Trunkline) MH 1-3 MH 2-3

Cypress-N. Houston (South Trunkline) MH 2-3 MH 2-4

Cypress-N. Houston (South Trunkline) MH 2-4 CNH-3

Cypress-N. Houston (South Trunkline) MH 1-4 MH 2-4

Cypress-N. Houston (South Trunkline) MH 1-3 MH 1-4

HCED Suddivision Drainage Projects - 

Ravensway South (UPIN 19103MF14701)

Street Name Cross Street

FROM

M.H. #

TO

M.H. #

10

54.68

6.96

0.6623 Assumes 2 feet Below Bank CWeir = 2.10

1.00 128.50

1.50 0.50

Delta or

Trib Tc Total

Intensity

" i " (in/hr)

Runoff Flow

(cfs)

U/S

(ft)

D/S

(ft)

132.72 132.72 132.22 133.00 25.9 25.9 5.41 4.87 1.55 Vel-OK 0.046 0.03 146.46 146.43 14.977 Increase Pipe Size 13.737 OK 0.000 Method 2 - OK

132.72 132.72 132.22 133.00 0.6 26.5 5.34 11.43 2.33 Vel-OK 0.078 0.16 146.43 146.27 15.249 Increase Pipe Size 13.709 OK 0.000 Method 2 - OK

132.72 132.72 132.22 133.00 1.4 28.0 5.20 11.43 2.33 Vel-OK 0.078 0.05 146.27 146.22 14.364 Increase Pipe Size 13.554 OK 0.000 Method 2 - OK

132.72 132.72 132.22 133.00 0.5 28.5 5.15 19.29 3.93 Vel-OK 0.221 0.95 146.22 145.27 14.489 Increase Pipe Size 13.499 OK 0.000 Method 2 - OK

131.91 131.91 131.41 132.70 1.8 30.3 4.98 19.29 3.93 Vel-OK 0.221 0.19 145.27 145.08 13.123 Increase Pipe Size 13.363 OK 0.000 Method 2 - OK

131.91 131.91 131.41 132.70 0.4 30.7 4.95 19.29 3.93 Vel-OK 0.221 0.36 145.08 144.72 13.183 Increase Pipe Size 13.173 OK 0.000 Method 2 - OK

132.05 132.05 131.55 132.40 28.9 31.4 4.89 38.05 7.75 Vel-OK 0.861 2.45 144.72 142.26 12.937 Increase Pipe Size 12.667 OK 0.000 Method 2 - OK

131.70 131.70 131.20 132.50 37.0 37.0 4.46 91.24 7.26 Vel-OK 0.403 1.15 142.26 141.11 10.955 Increase Pipe Size 10.565 OK 0.000 Method 2 - OK

132.07 132.07 131.57 132.30 29.4 37.7 4.42 106.79 6.71 Vel-OK 0.295 0.84 141.11 140.27 9.685 Increase Pipe Size 9.045 OK 0.000 Method 2 - OK

131.50 131.50 131.00 132.30 31.7 38.4 4.37 151.07 7.69 Vel-OK 0.336 0.96 140.27 139.32 8.894 Increase Pipe Size 8.774 OK 0.000 Method 2 - OK

131.01 131.01 130.51 131.80 29.6 39.0 4.33 167.19 8.51 Vel-OK 0.412 0.82 139.32 138.49 8.455 Increase Pipe Size 8.305 OK 0.000 Method 2 - OK

131.05 131.05 130.55 132.20 0.4 39.4 4.31 167.19 8.51 Vel-OK 0.412 0.39 138.49 138.10 7.671 Increase Pipe Size 7.441 OK 0.000 Method 2 - OK

131.05 131.05 130.55 132.20 29.6 39.6 4.30 180.80 9.21 Vel-OK 0.482 0.33 138.10 137.77 7.860 Increase Pipe Size 7.050 OK 0.000 Method 2 - OK

130.63 130.63 130.13 132.20 0.1 39.7 4.29 180.80 9.21 Vel-OK 0.482 1.00 137.77 136.77 6.722 Increase Pipe Size 7.142 OK 0.000 Method 2 - OK

130.63 130.63 130.13 131.50 0.4 40.1 4.27 182.20 7.67 Vel-OK 0.294 0.07 136.77 136.70 6.260 Increase Pipe Size 6.140 OK 0.000 Method 2 - OK

130.63 130.63 130.13 131.50 31.4 40.1 4.27 200.03 8.42 Vel-OK 0.355 0.97 136.70 135.73 5.946 Increase Pipe Size 6.066 OK 0.000 Method 2 - OK

130.15 130.15 129.65 131.00 0.5 40.7 4.23 201.72 8.49 Vel-OK 0.361 0.05 135.73 135.68 5.851 Increase Pipe Size 5.581 OK 0.000 Method 2 - OK

130.15 130.15 129.65 131.00 30.0 40.7 4.23 215.40 9.07 Vel-OK 0.411 1.13 135.68 134.55 5.777 Increase Pipe Size 5.527 OK 0.000 Method 2 - OK

130.50 130.50 130.00 131.60 0.5 41.2 4.20 216.70 9.12 Vel-OK 0.416 0.06 134.55 134.48 4.755 Increase Pipe Size 4.045 OK 0.000 Method 2 - OK

130.50 130.50 130.00 131.60 30.1 41.2 4.20 232.52 9.79 Vel-OK 0.479 0.96 134.48 133.52 4.683 Increase Pipe Size 3.983 OK 0.000 Method 2 - OK

131.83 131.83 131.33 131.40 3.8 41.6 4.18 298.20 12.55 Increase Pipe Size0.789 4.38 133.52 129.15 2.894 Increase Pipe Size 1.694 OK -0.615 Method 2 - OK

131.83 131.83 131.33 131.40 0.7 42.3 4.14 298.20 12.55 Increase Pipe Size0.789 0.51 129.15 128.63 -2.882 Method 1 - OK -2.682 OK Method 1 - OK

131.83 131.83 131.33 131.40 147.7 147.7 1.94 298.20 5.50 Vel-OK 0.159 0.13 128.63 128.50 -3.195 Method 1 - OK -3.195 OK Method 1 - OK

131.75 131.75 131.25 132.50 27.5 27.5 5.25 10.06 3.20 Vel-OK 0.198 0.51 145.34 144.83 14.124 Increase Pipe Size 13.594 OK 0.000 Method 2 - OK

131.94 131.94 131.44 132.40 1.3 28.8 5.12 15.36 4.89 Vel-OK 0.461 0.12 144.83 144.72 13.382 Increase Pipe Size 12.892 OK 0.000 Method 2 - OK

132.07 132.07 131.57 133.60 28.7 28.7 5.12 9.09 1.85 Vel-OK 0.049 0.14 149.93 149.80 18.453 Increase Pipe Size 17.863 OK 0.000 Method 2 - OK

131.98 131.98 131.48 133.20 2.5 31.2 4.90 9.09 1.85 Vel-OK 0.049 0.15 149.80 149.65 17.726 Increase Pipe Size 17.816 OK 0.000 Method 2 - OK

131.98 131.98 131.48 133.20 2.7 34.0 4.68 33.97 6.92 Vel-OK 0.686 3.31 149.65 146.33 18.376 Increase Pipe Size 17.666 OK 0.000 Method 2 - OK

131.98 131.98 131.48 133.20 1.2 35.2 4.59 33.97 6.92 Vel-OK 0.686 0.82 146.33 145.51 14.774 Increase Pipe Size 14.354 OK 0.000 Method 2 - OK

132.16 132.16 131.66 133.20 0.3 35.4 4.57 38.28 5.42 Vel-OK 0.329 0.08 145.51 145.43 14.301 Increase Pipe Size 13.351 OK 0.000 Method 2 - OK

132.16 132.16 131.66 133.20 0.1 35.5 4.57 48.08 6.80 Vel-OK 0.520 3.07 145.43 142.36 14.409 Increase Pipe Size 13.269 OK 0.000 Method 2 - OK

131.59 131.59 131.09 132.50 1.4 37.0 4.47 53.88 7.62 Vel-OK 0.653 0.10 142.36 142.26 11.012 Increase Pipe Size 10.772 OK 0.000 Method 2 - OK

131.41 131.41 130.91 132.40 28.0 28.0 5.19 12.91 4.11 Vel-OK 0.326 1.01 142.26 141.24 11.156 Increase Pipe Size 10.846 OK 0.000 Method 2 - OK

132.09 132.09 131.59 132.30 1.3 29.3 5.07 16.17 5.15 Vel-OK 0.511 0.13 141.24 141.11 10.112 Increase Pipe Size 9.152 OK 0.000 Method 2 - OK

132.26 132.26 131.76 132.80 29.0 29.0 5.10 28.12 5.73 Vel-OK 0.470 0.11 149.63 149.51 18.167 Increase Pipe Size 17.367 OK 0.000 Method 2 - OK

132.26 132.26 131.76 132.80 0.1 29.1 5.09 32.37 6.59 Vel-OK 0.623 1.96 149.51 147.55 17.944 Increase Pipe Size 17.254 OK 0.000 Method 2 - OK

131.49 131.49 130.99 132.10 0.8 29.9 5.02 32.37 6.59 Vel-OK 0.623 2.37 147.55 145.18 15.772 Increase Pipe Size 16.062 OK 0.000 Method 2 - OK

131.49 131.49 130.99 132.10 1.0 30.8 4.93 44.03 8.97 Vel-OK 1.152 4.78 145.18 140.40 14.265 Increase Pipe Size 13.695 OK 0.000 Method 2 - OK

131.52 131.52 131.02 132.30 0.8 31.6 4.87 47.86 6.77 Vel-OK 0.515 0.13 140.40 140.27 9.373 Increase Pipe Size 8.883 OK 0.000 Method 2 - OK

132.09 132.09 131.59 132.80 27.0 27.0 5.30 8.16 2.60 Vel-OK 0.130 0.38 150.00 149.63 18.632 Increase Pipe Size 17.912 OK 0.000 Method 2 - OK

131.97 131.97 131.47 132.80 28.2 28.2 5.18 13.55 4.31 Vel-OK 0.359 0.77 150.40 149.63 19.183 Increase Pipe Size 18.433 OK 0.000 Method 2 - OK

132.22 132.22 131.72 132.80 26.3 26.3 5.37 5.91 1.88 Vel-OK 0.068 0.03 150.43 150.40 18.916 Increase Pipe Size 18.216 OK 0.000 Method 2 - OK

130.75 130.75 130.25 131.70 28.4 28.4 5.15 15.06 4.79 Vel-OK 0.443 1.38 140.84 139.47 10.355 Increase Pipe Size 10.095 OK 0.000 Method 2 - OK

131.01 131.01 130.51 131.80 1.1 29.5 5.05 17.56 5.59 Vel-OK 0.603 0.15 139.47 139.32 8.996 Increase Pipe Size 8.456 OK 0.000 Method 2 - OK

130.80 130.80 130.30 131.70 27.7 27.7 5.23 11.10 3.53 Vel-OK 0.241 0.85 139.25 138.40 9.060 Increase Pipe Size 8.450 OK 0.000 Method 2 - OK

131.09 131.09 130.59 132.20 1.7 29.4 5.07 14.82 4.72 Vel-OK 0.429 0.30 138.40 138.10 8.100 Increase Pipe Size 7.310 OK 0.000 Method 2 - OK

130.83 130.83 130.33 132.25 27.7 27.7 5.22 11.19 3.56 Vel-OK 0.245 0.97 138.66 137.70 8.235 Increase Pipe Size 7.835 OK 0.000 Method 2 - OK

130.62 130.62 130.12 131.50 1.9 29.6 5.05 11.19 3.56 Vel-OK 0.245 0.84 137.70 136.85 6.636 Increase Pipe Size 7.076 OK 0.000 Method 2 - OK

130.63 130.63 130.13 131.50 1.6 31.2 4.90 20.66 4.21 Vel-OK 0.254 0.15 136.85 136.70 6.701 Increase Pipe Size 6.221 OK 0.000 Method 2 - OK

131.47 131.47 130.97 132.25 25.8 25.8 5.43 4.53 1.44 Vel-OK 0.040 0.01 138.67 138.66 7.941 Increase Pipe Size 7.201 OK 0.000 Method 2 - OK

130.64 130.64 130.14 131.30 27.1 27.1 5.28 8.62 2.74 Vel-OK 0.145 0.63 136.63 136.00 6.639 Increase Pipe Size 5.989 OK 0.000 Method 2 - OK

130.15 130.15 129.65 131.00 2.6 29.8 5.03 16.35 5.21 Vel-OK 0.523 0.32 136.00 135.68 6.545 Increase Pipe Size 5.845 OK 0.000 Method 2 - OK

129.78 129.78 129.28 130.90 28.3 28.3 5.16 14.51 4.62 Vel-OK 0.412 1.79 136.71 134.91 7.127 Increase Pipe Size 6.927 OK 0.000 Method 2 - OK

130.50 130.50 130.00 131.60 1.6 29.9 5.02 18.98 6.04 Vel-OK 0.704 0.43 134.91 134.48 5.472 Increase Pipe Size 4.412 OK 0.000 Method 2 - OK

Percentage of FLOW from MH 1-4 to MH 1-5; Manually Adjusted to Balance HGLs at MH 1-4 0.5026 -0.071 -0.071

131.83 132.60 132.60 132.60 78.89 8.20 Vel-OK 0.615 2.57 140.46 137.89 7.431 Increase Pipe Size 7.861 Check Lo Spot 0.513 Increase Pipe Size

131.83 131.40 131.40 131.40 78.89 6.28 Vel-OK 0.302 4.37 137.89 133.52 5.861 Increase Pipe Size 6.491 Check Lo Spot 0.513 Increase Pipe Size

131.83 131.20 131.20 131.20 139.1 139.1 2.01 44.08 4.58 Vel-OK 0.192 3.43 133.02 129.59 -0.009 Method 1 - OK 1.821 Check Lo Spot 0.000 Method 2 - OK

131.83 131.40 131.40 131.40 6.5 145.6 1.96 44.08 4.58 Vel-OK 0.192 0.88 129.59 128.71 -2.439 Method 1 - OK -1.809 OK Method 1 - OK

131.83 131.40 131.40 131.40 1.7 147.3 1.94 44.08 3.12 Vel-OK 0.109 0.08 128.71 128.63 -3.120 Method 1 - OK -2.690 OK Method 1 - OK

Percentage of FLOW from MH 1-3 to MH 2-3; Based on Ratio of Design Qs of Exiting Pipes 0.2828

133.13 132.60 132.60 132.60 31.9 31.9 4.84 77.17 5.47 Vel-OK 0.236 1.18 142.34 141.16 8.812 Increase Pipe Size 9.742 Check Lo Spot 0.000 Method 2 - OK

133.13 132.60 132.60 132.60 1.5 33.5 4.72 88.67 6.28 Vel-OK 0.312 0.45 141.16 140.72 8.135 Increase Pipe Size 8.565 Check Lo Spot 0.000 Method 2 - OK

133.13 132.60 132.60 132.60 0.4 33.8 4.69 31.41 2.23 Vel-OK 0.039 0.01 140.72 140.71 7.686 Increase Pipe Size 8.116 Check Lo Spot 0.000 Method 2 - OK

133.13 132.60 132.60 132.60 0.2 34.0 4.67 152.88 6.62 Vel-OK 0.284 0.21 140.71 140.49 7.676 Increase Pipe Size 8.106 Check Lo Spot 0.000 Method 2 - OK

133.13 131.40 131.40 131.40 32.0 34.2 4.66 199.48 8.63 Vel-OK 0.484 11.86 140.49 128.63 7.463 Increase Pipe Size 9.093 OK -0.346 Method 2 - OK

131.83 132.60 132.60 132.60 31.9 31.9 4.84 77.28 4.86 Vel-OK 0.154 0.04 140.53 140.49 7.502 Increase Pipe Size 7.932 Check Lo Spot 0.000 Method 2 - OK

133.13 132.60 132.60 132.60 79.67 8.28 Vel-OK 0.627 0.33 140.79 140.46 7.757 Increase Pipe Size 8.187 Check Lo Spot 0.000 Method 2 - OK

Flow

Computations
Actual

Velocity

(VACT)

(fps)

Velocity 

Check

Hydraulic

Gradient

Slope

(SHYD)

(%)

Headloss

(ft)

Hydraulic Grade Line

Elevation

HGL

Above(+) / 

Below(-)

T/C

@ Inlets

(ft)

100-yr Analysis 

Check

@

Inlet Location 

10-Year Analysis Calculations
HGL

Above(+) / 

Below(-)

T/C

@ D/S High

(ft)

Actual Depth

in Gutter

to Pass

Q100 - Q2

@ D/S High

(Method 2 Only)

100-yr Analysis Check

@

D/S High Point 

Design

Top of 

Curb 

(ft)

Actual

Top of 

Curb 

(ft)

Gutter

(ft)

Natural

Ground

@ R.O.W.

(ft)

Time of

Concentration

Elevations at

D/S High Point in Street

d :

e :
Allowable 100-yr HGL Height Above T/C

@ LocationPeaking Factor Cf : Starting 10-year TW (@ Outfall) =

Check HGL 

or Act Gutter 

Depth

vs.

Nat Grnd

@

ROW 

Locations

APPENDIX A-7

EXISTING CONDITIONS 10% AEP HGL COMPUTATIONS

HYDRAULIC GRADE LINE COMPUTATIONS

COH I-D-F Coefficients

QWeir=CWeir*WPvmt*HAVG
1.5

Where WPvmt = Width of Pavement to 

F/C; HAVG = Avg Depth @ Allowable HGL 

above T/CReturn Freq (yr)

b :



STORM SEWER CALCULATIONS

CITY OF HOUSTON / HARRIS COUNTY CRITERIA 2

Storm Event : 2 & 100-YEAR 48.35

Project : 9.07 12.00

0.7244

Date : 2/14/2022 1.00 Starting FL from LiDAR @ Outfall 0.50

By : GPF Q=Cf*C*A*i 8.00

Reviewed By: 2-year

1/4 ac & 

Smaller 

Lots

0.55 0.80 0.18

Delta

(ac)

Total

(ac)
Delta or

Trib Tc Total

Intensity

" i " (in/hr)

Runoff 

Flow

(cfs)

Span

(ft) X

Height

(ft)

@

U/S M.H.

@

D/S M.H.

U/S

(ft)

D/S

(ft)

U/S

(ft)

D/S

(ft)

Raven Song Drive S.1.C S A1-C-1&2 1.6349 1.63      1.63 0.5500 0.90 25.9 25.9 3.68 3.31 60 24 RCP 0.013 3.14 0.500 0.200 3.2 10.12 0.12 0.000 126.94 126.82 128.94 128.82 1.05 Vel-OK 0.021 0.013 130.30 130.29 135.76 135.26 136.26 -4.956 OK

Raven South Drive S R A1-A&B-1&2 2.2538 2.25      3.89 0.5500 2.14 0.9 26.9 3.61 7.72 200 30 RCP 0.013 4.91 0.625 0.130 3.0 14.79 0.26 0.000 126.82 126.56 129.32 129.06 1.57 Vel-OK 0.035 0.071 130.29 130.22 135.46 134.96 135.96 -4.669 OK

Raven South Drive R Q -       3.89 0.5500 2.14 2.1 29.0 3.46 7.72 70 30 RCP 0.013 4.91 0.625 0.129 3.0 14.71 0.09 0.000 126.56 126.47 129.06 128.97 1.57 Vel-OK 0.035 0.025 130.22 130.20 136.19 135.69 136.69 -5.470 OK

Raven South Drive Q P A3-A&B-1&2 2.9238 2.92      6.81 0.5500 3.75 0.7 29.7 3.42 12.80 428 30 RCP 0.013 4.91 0.625 0.129 3.0 14.70 0.55 0.000 126.47 125.92 128.97 128.42 2.61 Vel-OK 0.097 0.417 130.20 129.78 136.01 135.51 136.51 -5.315 OK

Raven South Drive P O -       6.81 0.5500 3.75 2.7 32.4 3.25 12.80 86 30 RCP 0.013 4.91 0.625 0.128 3.0 14.67 0.11 0.000 125.92 125.81 128.42 128.31 2.61 Vel-OK 0.097 0.084 129.78 129.69 136.43 135.93 136.93 -6.151 OK

Raven South Drive O N -       6.81 0.5500 3.75 0.5 33.0 3.22 12.80 165 30 RCP 0.013 4.91 0.625 0.036 1.6 7.76 0.06 2.690 125.81 125.75 128.31 128.25 2.61 Vel-OK 0.097 0.161 129.69 129.53 136.18 135.68 136.68 -5.985 OK

Raven South Drive Raven Park (Scamp) N M A6-A-1&2 1.8846 7.34     14.15 0.5500 7.78 29.6 34.1 3.16 24.63 285 66 RCP 0.013 23.76 1.375 0.050 3.2 75.09 0.14 0.000 123.06 122.92 128.56 128.42 1.04 Vel-OK 0.005 0.015 129.53 129.52 135.84 135.34 136.34 -5.806 OK

Raven South Drive Shaft Dr M L A7-A&B-1&2 1.0755 41.22   55.37 0.3692 20.44 52.6 52.6 2.44 49.93 285 66 RCP 0.013 23.76 1.375 0.050 3.2 75.09 0.14 0.000 122.92 122.78 128.42 128.28 2.10 Vel-OK 0.022 0.063 129.52 129.46 135.52 135.02 136.02 -5.501 OK

Raven South Drive Nevermore Dr L K A8-A-1&2 0.9607 6.76     62.13 0.3889 24.16 30.8 54.8 2.38 57.49 285 66 RCP 0.013 23.76 1.375 0.050 3.2 75.09 0.14 0.000 122.78 122.64 128.28 128.14 2.42 Vel-OK 0.029 0.084 129.46 129.37 135.64 135.14 136.14 -5.684 OK

Raven South Drive Birdcall Dr K J A9-A-1&2 0.9956 18.87   81.01 0.4264 34.54 36.7 56.8 2.33 80.40 285 66 RCP 0.013 23.76 1.375 0.050 3.2 75.09 0.14 0.000 122.64 122.50 128.14 128.00 3.38 Vel-OK 0.057 0.163 129.37 129.21 135.64 135.14 136.14 -5.768 OK

Raven South Drive Ravens Caw J H A10-A-1&2 1.0017 7.32     88.33 0.4367 38.57 31.4 58.2 2.29 88.42 200 66 RCP 0.013 23.76 1.375 0.050 3.2 75.09 0.10 0.000 122.50 122.40 128.00 127.90 3.72 Vel-OK 0.069 0.139 129.21 129.07 135.14 134.64 135.64 -5.431 OK

Raven South Drive H G -       88.33 0.4367 38.57 0.9 59.1 2.27 88.42 95 66 RCP 0.013 23.76 1.375 0.050 3.2 75.09 0.05 0.000 122.40 122.35 127.90 127.85 3.72 Vel-OK 0.069 0.066 129.07 129.00 135.30 134.80 135.80 -5.730 OK

Raven South Drive Ravens Roost Dr G F.2 A12-A&B-1&2 1.0228 6.34     94.67 0.4443 42.06 31.4 59.5 2.26 95.07 68 66 RCP 0.013 23.76 1.375 0.050 3.2 75.09 0.03 0.000 122.35 122.32 127.85 127.82 4.00 Vel-OK 0.080 0.054 129.00 128.95 134.66 134.16 135.16 -5.156 OK

Raven South Drive F.2 F -       94.67 0.4443 42.06 0.3 59.8 2.25 95.07 208 66 RCP 0.013 23.76 1.375 0.050 3.2 75.09 0.10 0.000 122.32 122.22 127.82 127.72 4.00 Vel-OK 0.080 0.167 128.95 128.78 135.40 134.90 135.90 -5.950 OK

Raven South Drive F E A14-A-1&2 1.1371 1.14      95.81 0.4455 42.68 0.9 60.7 2.23 95.32 25 66 RCP 0.013 23.76 1.375 0.080 4.0 94.98 0.02 0.000 122.22 122.20 127.72 127.70 4.01 Vel-OK 0.081 0.020 128.78 128.76 134.80 134.30 135.30 -5.517 OK

Raven South Drive Ravens Flight Dr E D 7.66     103.47 0.4532 46.90 33.3 60.8 2.23 104.62 272 66 RCP 0.013 23.76 1.375 0.147 5.4 128.78 0.40 0.000 122.20 121.80 127.70 127.30 4.40 Vel-OK 0.097 0.264 128.76 128.50 134.80 134.30 135.30 -5.537 OK

Raven South Drive D C A16-A-1&2 1.3717 1.37      104.84 0.4545 47.65 1.0 61.8 2.21 105.18 15 66 RCP 0.013 23.76 1.375 -0.133 #NUM! #NUM! -0.02 0.000 121.80 121.82 127.30 127.32 4.43 Vel-OK 0.098 0.015 128.50 128.48 134.17 133.67 134.67 -5.171 OK

Raven South Drive Blackbird Dr C B 5.91     110.75 0.4596 50.90 33.1 61.9 2.21 112.30 275 66 RCP 0.013 23.76 1.375 0.138 5.3 124.83 0.38 -0.200 121.82 121.44 127.32 126.94 4.73 Vel-OK 0.112 0.308 128.48 128.18 134.17 133.67 134.67 -5.186 OK

Raven South Drive B A A18-A-1&2 1.2100 1.21      111.96 0.4606 51.57 1.0 62.8 2.18 112.65 15 66 RCP 0.013 23.76 1.375 0.200 6.3 150.18 0.03 0.200 121.64 121.61 127.14 127.11 4.74 Vel-OK 0.113 0.017 128.18 128.16 134.14 133.64 134.64 -5.463 OK

Cypress North Houston Raven Wing Dr A CNH-1 6.88     118.84 0.4658 55.35 35.9 62.9 2.18 120.86 200 66 RCP 0.013 23.76 1.375 0.315 7.9 188.47 0.63 0.000 121.41 120.78 126.91 126.28 5.09 Vel-OK 0.130 0.259 128.16 127.90 134.14 133.64 134.64 -5.480 OK

Cypress North Houston (North Trunkline) CNH-1 CNH 2 19.96   138.80 0.5138 71.32 6.4 63.5 2.17 168.49 555 66 RCP 0.013 23.76 1.375 0.114 4.8 113.14 0.63 0.000 120.78 120.15 126.28 125.65 7.09 Vel-OK 0.252 1.397 127.90 126.50 136.50 136.00 135.50 -8.099 OK

Cypress North Houston CNH 2 CNH-3 -       138.80 0.5138 71.32 1.3 64.8 2.14 168.49 65 66 RCP 0.013 23.76 1.375 -1.062 #NUM! #NUM! -0.69 0.000 120.15 120.84 125.65 126.34 7.09 Vel-OK 0.252 0.164 126.50 126.34 136.50 136.00 135.50 -9.496 OK

Cypress North Houston (South Trunkline) CNH-3 E133 74.55   213.35 0.5672 121.02 152.4 152.4 1.22 168.49 85 2 7 X 4 RCB 0.013 54.22 1.327 -0.071 #NUM! #NUM! -0.06 120.84 120.90 124.84 124.90 3.11 Vel-OK 0.051 0.043 124.94 124.90 136.50 136.00 135.50 -11.057 OK

Raven Park Dr (Scamp Dr) M.2.A M.1.A B1-A&B-1&2 3.4862 3.49      3.49 0.5500 1.92 27.5 27.5 3.57 6.84 258 24 RCP 0.013 3.14 0.500 0.221 3.4 10.62 0.57 0.000 127.02 126.45 129.02 128.45 2.18 Vel-OK 0.091 0.236 129.82 129.59 135.50 135.00 136.00 -5.178 OK

Raven Park Dr (Scamp Dr) M.1.A N B2-A&B-1&2 1.9712 1.97      5.46 0.5500 3.00 2.0 29.4 3.43 10.31 25 24 RCP 0.013 3.14 0.500 2.800 12.0 37.85 0.70 2.690 126.45 125.75 128.45 127.75 3.28 Vel-OK 0.208 0.052 129.59 129.53 135.54 135.04 136.04 -5.454 OK

Shaft Drive M.9 M.8 C1-A&B-1&2 1.8431 4.2248 6.07      6.07 0.2924 1.77 28.7 28.7 3.48 6.17 279 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.25 0.000 126.54 126.29 130.04 129.79 0.64 Vel-OK 0.004 0.011 130.22 130.21 135.74 135.24 136.24 -5.021 OK

M.8 M.7 -       6.07 0.2924 1.77 7.2 36.0 3.07 6.17 305 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.27 0.000 126.29 126.02 129.79 129.52 0.64 Vel-OK 0.004 0.011 130.21 130.20 136.04 135.54 136.54 -5.331 OK

Shaft Drive M.7 M.5 C1-A&B-1&2 2.5051 22.8323 25.34   31.41 0.2312 7.26 7.9 43.9 2.73 19.79 483 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.43 0.000 126.02 125.59 129.52 129.09 2.06 Vel-OK 0.039 0.187 130.20 130.01 136.04 135.54 136.54 -5.343 OK

Shaft Drive M.5 M.4 -       31.41 0.2312 7.26 3.9 47.8 2.59 19.79 120 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.11 0.000 125.59 125.48 129.09 128.98 2.06 Vel-OK 0.039 0.046 130.01 129.96 136.04 135.54 136.54 -5.530 OK

Shaft Drive M.4 M.3 C4-A-1&2 2.0244 2.02      33.43 0.2505 8.38 1.0 48.8 2.56 21.42 25 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.02 0.000 125.48 125.46 128.98 128.96 2.23 Vel-OK 0.045 0.011 129.96 129.95 135.52 135.02 136.02 -5.056 OK

Shaft Drive M.3 M.2 C5-A&B-1&2 3.9219 3.92      37.35 0.2820 10.53 0.2 49.0 2.55 26.87 590 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.53 0.000 125.46 124.93 128.96 128.43 2.79 Vel-OK 0.071 0.421 129.95 129.53 135.25 134.75 135.75 -4.798 OK

Shaft Drive M.2 M C6-A&B-1&2 2.7910 2.79      40.14 0.3006 12.07 3.5 52.5 2.44 29.50 15 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.01 2.000 124.93 124.92 128.43 128.42 3.07 Vel-OK 0.086 0.013 129.53 129.52 135.52 135.02 136.02 -5.488 OK

Nevermore Drive L.3.A L.2.A D0-A&B-1 2.1818 2.18      2.18 0.5500 1.20 26.5 26.5 3.64 4.37 195 24 RCP 0.013 3.14 0.500 0.180 3.1 9.60 0.35 0.000 127.80 127.45 129.80 129.45 1.39 Vel-OK 0.037 0.073 130.04 129.97 135.91 135.41 136.41 -5.371 OK

Nevermore Drive L.2.A L.1.A D1-A&B-1&2 2.3420 2.34      4.52 0.5500 2.49 2.3 28.8 3.48 8.65 311 24 RCP 0.013 3.14 0.500 0.450 4.8 15.18 1.40 0.050 127.45 126.05 129.45 128.05 2.75 Vel-OK 0.146 0.454 129.97 129.51 135.40 134.90 135.90 -4.934 OK

Nevermore Drive L.1.A L D2-A&B-1&2 1.2770 1.28      5.80 0.5500 3.19 1.9 30.7 3.36 10.70 25 24 RCP 0.013 3.14 0.500 1.520 8.9 27.89 0.38 2.840 126.00 125.62 128.00 127.62 3.41 Vel-OK 0.224 0.056 129.51 129.46 135.34 134.84 135.84 -5.328 OK

Birdcall Lane K.7 K.6 E1-A&B-1&2 2.4690 10.03   10.03 0.5500 5.52 29.7 29.7 3.42 18.85 24 36 RCP 0.013 7.07 0.750 0.110 3.1 22.12 0.03 0.000 125.75 125.72 128.75 128.72 2.67 Vel-OK 0.080 0.019 130.27 130.25 135.86 135.36 136.36 -5.089 OK

Birdcall Lane K.6 K.5 E2-A&B-1&2 1.5307 1.53      11.56 0.5500 6.36 0.2 29.9 3.41 21.66 315 36 RCP 0.013 7.07 0.750 0.110 3.1 22.12 0.35 0.000 125.72 125.37 128.72 128.37 3.06 Vel-OK 0.105 0.332 130.25 129.92 135.85 135.35 136.35 -5.098 OK

Birdcall Lane K.5 K.4 -       11.56 0.5500 6.36 1.7 31.6 3.30 21.66 135 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.12 0.000 125.37 125.25 128.87 128.75 2.25 Vel-OK 0.046 0.063 129.92 129.86 136.14 135.64 136.64 -5.721 OK

Birdcall Lane K.4 K.3 E3a-A&B-1 1.7913 1.79      13.35 0.5500 7.34 1.0 32.6 3.25 23.83 245 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.22 0.000 125.25 125.03 128.75 128.53 2.48 Vel-OK 0.056 0.137 129.86 129.72 135.86 135.36 136.36 -5.503 OK

Birdcall Lane K.3 K.1 E4-A&B-1&2 2.8743 2.87      16.22 0.5500 8.92 1.6 34.2 3.16 28.16 415 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.37 0.000 125.03 124.66 128.53 128.16 2.93 Vel-OK 0.078 0.325 129.72 129.39 135.25 134.75 135.75 -5.031 OK

Birdcall Lane K.1 K E5-A&B-1&2 1.6504 1.65      17.88 0.5500 9.83 2.4 36.6 3.04 29.85 25 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.02 2.000 124.66 124.64 128.16 128.14 3.10 Vel-OK 0.088 0.022 129.39 129.37 135.34 134.84 135.84 -5.446 OK

820.00

Ravens Mate Drive K.7.1 K.7 L1-A&B-1&2 2.8026 2.80      2.80 0.5500 1.54 27.0 27.0 3.60 5.55 288 24 RCP 0.013 3.14 0.500 0.354 4.3 13.46 1.02 0.380 127.15 126.13 129.15 128.13 1.77 Vel-OK 0.060 0.173 130.44 130.27 135.64 135.14 136.14 -4.696 OK

Ravens Mate Drive K.7.2 K.7 K1-A&B-1&2 2.7541 4.76     4.76 0.5500 2.62 28.2 28.2 3.52 9.21 216 24 RCP 0.013 3.14 0.500 0.435 4.8 14.92 0.94 0.389 127.08 126.14 129.08 128.14 2.93 Vel-OK 0.166 0.358 130.63 130.27 135.50 135.00 136.00 -4.371 OK

Ravens Mate Drive K.7.2.A K.7.2 K1-C-1&2 2.0029 2.00      2.00 0.5500 1.10 26.3 26.3 3.65 4.02 48 24 RCP 0.013 3.14 0.500 0.292 3.9 12.22 0.14 0.000 127.22 127.08 129.22 129.08 1.28 Vel-OK 0.032 0.015 130.64 130.63 135.80 135.30 136.30 -4.656 OK

Ravens Caw Drive J.3.A J.2.A F0-A&B-1 2.1602 2.16      2.16 0.5500 1.19 26.5 26.5 3.64 4.33 265 24 RCP 0.013 3.14 0.500 0.180 3.1 9.60 0.48 0.000 126.32 125.84 128.32 127.84 1.38 Vel-OK 0.037 0.097 129.98 129.88 135.41 134.91 135.91 -4.932 OK

Ravens Caw Drive J.2.A J.1.A F1-A&B-1&2 3.1540 3.15      5.31 0.5500 2.92 3.2 29.7 3.42 10.00 311 24 RCP 0.013 3.14 0.500 0.119 2.5 7.80 0.37 0.150 125.84 125.47 127.84 127.47 3.18 Vel-OK 0.195 0.607 129.88 129.27 134.75 134.25 135.25 -4.369 OK

Ravens Caw Drive J.1.A J F2-A&B-1&2 1.0077 1.01      6.32 0.5500 3.48 1.6 31.3 3.32 11.54 25 24 RCP 0.013 3.14 0.500 1.400 8.5 26.77 0.35 2.470 125.32 124.97 127.32 126.97 3.67 Vel-OK 0.260 0.065 129.27 129.21 134.84 134.34 135.34 -5.066 OK

Raven Roost Drive G.3.A G.2.A G0-A&B-1 1.6956 1.70      1.70 0.5500 0.93 26.0 26.0 3.68 3.43 170 24 RCP 0.013 3.14 0.500 0.180 3.1 9.60 0.31 0.000 126.00 125.69 128.00 127.69 1.09 Vel-OK 0.023 0.039 129.55 129.51 135.14 134.64 135.64 -5.087 OK

Raven Roost Drive G.2.A G.1.A G1-A&B-1&2 2.1683 2.17      3.86 0.5500 2.13 2.6 28.6 3.49 7.42 353 24 RCP 0.013 3.14 0.500 0.218 3.4 10.57 0.77 0.050 125.69 124.92 127.69 126.92 2.36 Vel-OK 0.108 0.380 129.51 129.13 134.71 134.21 135.21 -4.696 OK

Raven Roost Drive G.1.A G G2-A&B-1&2 1.4552 1.46      5.32 0.5500 2.93 2.5 31.1 3.33 9.75 70 24 RCP 0.013 3.14 0.500 0.514 5.2 16.22 0.36 2.160 124.87 124.51 126.87 126.51 3.10 Vel-OK 0.186 0.130 129.13 129.00 134.82 134.32 135.32 -5.186 OK

Raven Rook Drive E.4 E.3 H1-A&B-1&2 2.3772 3.90     3.90 0.5500 2.14 27.7 27.7 3.55 7.61 396 24 RCP 0.013 3.14 0.500 0.376 4.4 13.88 1.49 0.000 126.13 124.64 128.13 126.64 2.42 Vel-OK 0.113 0.448 129.58 129.14 134.71 134.21 135.21 -4.626 OK

Raven Flight Drive E.3 E.2 -       3.90 0.5500 2.14 2.7 30.4 3.37 7.61 142 24 RCP 0.013 3.14 0.500 0.223 3.4 10.68 0.32 0.000 124.64 124.32 126.64 126.32 2.42 Vel-OK 0.113 0.161 129.14 128.98 135.34 134.84 135.84 -5.704 OK

Raven Flight Drive E.2 E.1 H2a-A&B-1 2.1367 2.14      6.03 0.5500 3.32 1.0 31.4 3.31 10.99 203 30 RCP 0.013 4.91 0.625 0.223 3.9 19.36 0.45 0.000 124.32 123.87 126.82 126.37 2.24 Vel-OK 0.072 0.146 128.98 128.83 134.99 134.49 135.49 -5.514 OK

Raven Flight Drive E.1 E H3-A&B-1&2 1.6284 1.63      7.66 0.5500 4.21 1.5 32.9 3.23 13.59 61 30 RCP 0.013 4.91 0.625 0.197 3.7 18.19 0.12 1.550 123.87 123.75 126.37 126.25 2.77 Vel-OK 0.110 0.067 128.83 128.76 134.48 133.98 134.98 -5.150 OK

Raven Flight Drive E.4.C E.4 K1-C-1&2 1.5183 1.52      1.52 0.5500 0.84 25.8 25.8 3.69 3.08 14 24 RCP 0.013 3.14 0.500 4.286 14.9 46.83 0.60 0.000 126.73 126.13 128.73 128.13 0.98 Vel-OK 0.019 0.003 129.59 129.58 135.01 134.51 135.51 -4.923 OK

Blackbird Drive C.3.A C.2.A I0-A&B-1 1.5844 1.58      1.58 0.5500 0.87 25.8 25.8 3.69 3.21 160 24 RCP 0.013 3.14 0.500 0.180 3.1 9.60 0.29 0.000 126.56 126.27 128.56 128.27 1.02 Vel-OK 0.020 0.032 128.81 128.78 135.37 134.87 135.87 -6.060 OK

Blackbird Drive C.2.A C.1.A I1-A&B-1&2 1.3823 1.38      2.97 0.5500 1.63 2.6 28.5 3.50 5.71 436 24 RCP 0.013 3.14 0.500 0.252 3.6 11.36 1.10 0.100 126.27 125.17 128.27 127.17 1.82 Vel-OK 0.064 0.278 128.78 128.50 134.97 134.47 135.47 -5.693 OK

Blackbird Drive C.1.A C I2-A&B-1&2 2.9466 2.95      5.91 0.5500 3.25 4.0 32.4 3.25 10.58 61 36 RCP 0.013 7.07 0.750 2.049 13.5 95.48 1.25 2.000 125.07 123.82 128.07 126.82 1.50 Vel-OK 0.025 0.015 128.50 128.48 133.84 133.34 134.34 -4.840 OK

Raven Wing Drive A.3.A A.2.A J0-A&B-1 1.8563 1.86      1.86 0.5500 1.02 26.2 26.2 3.66 3.74 270 24 RCP 0.013 3.14 0.500 0.180 3.1 9.60 0.49 1.000 126.11 125.62 128.11 127.62 1.19 Vel-OK 0.027 0.074 128.34 128.27 134.65 134.15 135.15 -5.808 OK

Raven Wing Drive A.2.A A.1,A J1-A&B-1&2 3.2555 3.26      5.11 0.5500 2.81 3.8 29.9 3.40 9.57 436 36 RCP 0.013 7.07 0.750 0.110 3.1 22.12 0.48 0.000 124.62 124.14 127.62 127.14 1.35 Vel-OK 0.021 0.090 128.27 128.18 133.96 133.46 134.46 -5.192 OK

Raven Wing Drive A.1,A A J2-A&B-1&2 1.7690 1.77      6.88 0.5500 3.78 5.4 35.3 3.10 11.73 61 36 RCP 0.013 7.07 0.750 2.016 13.4 94.71 1.23 1.500 124.14 122.91 127.14 125.91 1.66 Vel-OK 0.031 0.019 128.18 128.16 133.84 133.34 134.34 -5.161 OK

Percentage of FLOW from MH 1-4 to MH 1-5; Manually Adjusted to Balance HGLs at MH 1-4 0.4514 -0.032 -0.032 Percentage of FLOW from MH 1-4 to MH 1-5; Manually Adjusted to Balance HGLs at MH 1-4

Cypress-N. Houston (North Trunkline) MH 1-4 MH 1-5 47.63 418 42 RCP 0.013 9.62 0.875 0.129 3.8 36.16 0.54 0.000 124.59 124.05 128.09 127.55 4.95 Vel-OK 0.224 0.937 130.43 129.49 135.10 134.80 134.80 -4.370 OK

Cypress-N. Houston (North Trunkline) MH 1-5 CNH-1 47.63 1,448 48 RCP 0.013 12.57 1.000 0.122 4.0 50.22 1.77 1.500 124.05 122.28 128.05 126.28 3.79 Vel-OK 0.110 1.592 129.49 127.90 136.50 135.50 135.50 -6.007 OK

Detained Area - Assumed Initial Tc to produce Undeveloped Flow Rate

Raven Roost (Lake) RR RR7 39.7800 39.78   39.78 0.5500 21.88 139.1 139.1 1.29 28.30 1,787 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 1.61 0.000 122.93 121.32 126.43 124.82 2.94 Vel-OK 0.079 1.414 126.75 125.34 133.50 133.30 133.30 -6.548 OK

Raven Roost (Lake) RR7 RR8 -       39.78 0.5500 21.88 10.1 149.3 1.23 28.30 459 42 RCP 0.013 9.62 0.875 0.146 4.0 38.44 0.67 0.000 121.32 120.65 124.82 124.15 2.94 Vel-OK 0.079 0.363 125.34 124.97 133.00 132.80 132.80 -7.463 OK

Raven Roost (Lake) RR8 CNH-3 -       39.78 0.5500 21.88 2.6 151.9 1.22 28.30 69 2 36 RCP 0.013 14.14 0.750 -0.275 #NUM! #NUM! -0.19 0.000 120.65 120.84 123.65 123.84 2.00 Vel-OK 0.045 0.031 124.97 124.94 136.50 135.50 135.50 -10.526 OK

Percentage of FLOW from MH 1-3 to MH 2-3; Based on Ratio of Design Qs of Exiting Pipes 0.2828 Percentage of FLOW from MH 1-3 to MH 2-3; Based on Ratio of Design Qs of Exiting Pipes

Cypress-N. Houston (South Trunkline) MH 2-1 MH 2-2 19.9300 19.93   19.93 0.8000 15.94 31.9 31.9 3.28 52.32 499 5 X 3 RCB 0.013 14.11 0.977 0.329 6.5 91.12 1.64 0.000 127.22 125.58 130.22 128.58 3.71 Vel-OK 0.108 0.541 131.29 130.74 137.00 136.50 136.50 -5.215 OK

Cypress-N. Houston (South Trunkline) MH 2-2 MH 1-3 3.5600 3.56      23.49 0.8000 18.79 2.2 34.2 3.16 59.33 144 5 X 3 RCB 0.013 14.11 0.977 0.566 8.5 119.51 0.82 0.000 125.58 124.76 128.58 127.76 4.20 Vel-OK 0.139 0.201 130.74 130.54 137.00 136.50 136.50 -5.756 OK

Cypress-N. Houston (South Trunkline) MH 1-3 MH 2-3 6.1200 6.12      29.61 0.8000 23.69 0.6 34.8 3.13 20.95 25 5 X 3 RCB 0.013 14.11 0.977 1.640 14.4 203.44 0.41 0.000 124.76 124.35 127.76 127.35 1.48 Vel-OK 0.017 0.004 130.54 130.54 135.10 134.80 134.80 -4.257 OK

Cypress-N. Houston (South Trunkline) MH 2-3 MH 2-4 2.8700 2.87      32.48 0.8000 25.98 0.3 35.0 3.11 101.83 75 8 X 3 RCB 0.013 23.11 1.131 1.240 13.8 319.30 0.93 0.000 124.35 123.42 127.35 126.42 4.41 Vel-OK 0.126 0.095 130.54 130.44 135.10 134.80 134.80 -4.261 OK

Cypress-N. Houston (South Trunkline) MH 2-4 CNH-3 2.2900 2.29      34.77 0.8000 27.82 32.1 35.3 3.10 135.87 2,450 8 X 3 RCB 0.013 23.11 1.131 0.105 4.0 93.05 2.58 0.000 123.42 120.84 126.42 123.84 5.88 Vel-OK 0.225 5.501 130.44 124.94 135.10 134.80 134.80 -4.356 OK

Cypress-N. Houston (South Trunkline) MH 1-4 MH 2-4 19.9600 19.96   19.96 0.8000 15.97 31.9 31.9 3.28 52.39 25 54 RCP 0.013 15.90 1.125 4.680 26.7 425.42 1.17 0.000 124.59 123.42 129.09 127.92 3.29 Vel-OK 0.071 0.018 130.46 130.44 135.10 134.80 134.80 -4.338 OK

Cypress-N. Houston (South Trunkline) MH 1-3 MH 1-4 10 53.13 52 42 RCP 0.013 9.62 0.875 0.327 6.0 57.53 0.17 0.000 124.76 124.59 128.26 128.09 5.52 Vel-OK 0.279 0.145 130.57 130.43 135.10 134.80 134.80 -4.225 OK
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STORM SEWER CALCULATIONS

CITY OF HOUSTON / HARRIS COUNTY CRITERIA

Storm Event : 2 & 100-YEAR

Project :

Date : 2/14/2022
By : GPF

Reviewed By:

Raven Song Drive S.1.C S

Raven South Drive S R

Raven South Drive R Q

Raven South Drive Q P

Raven South Drive P O

Raven South Drive O N

Raven South Drive Raven Park (Scamp) N M

Raven South Drive Shaft Dr M L

Raven South Drive Nevermore Dr L K

Raven South Drive Birdcall Dr K J

Raven South Drive Ravens Caw J H

Raven South Drive H G

Raven South Drive Ravens Roost Dr G F.2

Raven South Drive F.2 F

Raven South Drive F E

Raven South Drive Ravens Flight Dr E D

Raven South Drive D C

Raven South Drive Blackbird Dr C B

Raven South Drive B A

Cypress North Houston Raven Wing Dr A CNH-1

Cypress North Houston (North Trunkline) CNH-1 CNH 2

Cypress North Houston CNH 2 CNH-3

Cypress North Houston (South Trunkline) CNH-3 E133

Raven Park Dr (Scamp Dr) M.2.A M.1.A

Raven Park Dr (Scamp Dr) M.1.A N

Shaft Drive M.9 M.8

M.8 M.7

Shaft Drive M.7 M.5

Shaft Drive M.5 M.4

Shaft Drive M.4 M.3

Shaft Drive M.3 M.2

Shaft Drive M.2 M

Nevermore Drive L.3.A L.2.A

Nevermore Drive L.2.A L.1.A

Nevermore Drive L.1.A L

Birdcall Lane K.7 K.6

Birdcall Lane K.6 K.5

Birdcall Lane K.5 K.4

Birdcall Lane K.4 K.3

Birdcall Lane K.3 K.1

Birdcall Lane K.1 K

Ravens Mate Drive K.7.1 K.7

Ravens Mate Drive K.7.2 K.7

Ravens Mate Drive K.7.2.A K.7.2

Ravens Caw Drive J.3.A J.2.A

Ravens Caw Drive J.2.A J.1.A

Ravens Caw Drive J.1.A J

Raven Roost Drive G.3.A G.2.A

Raven Roost Drive G.2.A G.1.A

Raven Roost Drive G.1.A G

Raven Rook Drive E.4 E.3

Raven Flight Drive E.3 E.2

Raven Flight Drive E.2 E.1

Raven Flight Drive E.1 E

Raven Flight Drive E.4.C E.4

Blackbird Drive C.3.A C.2.A

Blackbird Drive C.2.A C.1.A

Blackbird Drive C.1.A C

Raven Wing Drive A.3.A A.2.A

Raven Wing Drive A.2.A A.1,A

Raven Wing Drive A.1,A A

Cypress-N. Houston (North Trunkline) MH 1-4 MH 1-5

Cypress-N. Houston (North Trunkline) MH 1-5 CNH-1

Raven Roost (Lake) RR RR7

Raven Roost (Lake) RR7 RR8

Raven Roost (Lake) RR8 CNH-3

Cypress-N. Houston (South Trunkline) MH 2-1 MH 2-2

Cypress-N. Houston (South Trunkline) MH 2-2 MH 1-3

Cypress-N. Houston (South Trunkline) MH 1-3 MH 2-3

Cypress-N. Houston (South Trunkline) MH 2-3 MH 2-4

Cypress-N. Houston (South Trunkline) MH 2-4 CNH-3

Cypress-N. Houston (South Trunkline) MH 1-4 MH 2-4

Cypress-N. Houston (South Trunkline) MH 1-3 MH 1-4

HCED Suddivision Drainage Projects - 

Ravensway South (UPIN 

19103MF14701)

Street Name Cross Street

FROM

M.H. #

TO

M.H. #

Street

Type

Pvmt W

(B-B)
X-Slope

(Sx) (ft-ft)

Blvd or

Crown

Curb

Height (ft)

Curb

Width (ft)

Allow 

Spread (ft)

Allow Gutter 

Depth (ft)

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281

2 28.0 0.0208 Crown 0.33 1.00 13.00 0.271 Design Storm Return Frequency 2  yr TSpread=1.243(QGutter*N/So
1/2*Sx

5/3)3/8 Qweir= Cweir*Lweir*H3/2 Qorif = Corif*Aorif*(2gH)1/2

3 41.0 0.0208 Crown 0.50 0.50 20.00 0.417 yGutter=TSpread*Sx LT=0.6*Q0.42*SL
0.3*[1/(N*Sx)]

0.6 Cweir= 2.60 Corif= 0.60 For Inlets On-Grade QBypass MUST BE ADDED to Downstream Inlet

4 25.0 0.0208 Blvd 0.50 0.50 12.00 0.250 Efficiency = 1-(1-L/LT)^1.8 Hweir =(Q/(C*L))2/3 Horif=(Q/(C*A*Sqrt(2g))2

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250 N-Value (Pavement) = 0.016 TxDOT Hydraulic Manual Table 4-8 QBypass = QTotal*(1-Eff) Tinlet=H/Sx

Enter Blvd Pavement Width as B-B dimension of One Side of Travel Lanes

Street 

Type

Drainage

Area (ac)
T/C Grade

(SO) (%)

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QGutter

(cfs)

Gutter

Spread (ft)

Gutter 

Depth (ft)

Q Bypass

(cfs)

Drainage

Area (ac)
T/C Grade

(SO) (%)

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QGutter

(cfs)

Gutter

Spread (ft)

Gutter 

Depth (ft)

Q Bypass

(cfs)

Inlet

Type

Sag or

On-Grade

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QInlet

(cfs)

Drainage

Area (ac)
T/C Grade

(SO) (%)

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QGutter

(cfs)

Gutter

Spread (ft)

Gutter 

Depth (ft)

Q Bypass

(cfs)

Drainage

Area (ac)
T/C Grade

(SO) (%)

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QGutter

(cfs)

Gutter

Spread (ft)

Gutter 

Depth (ft)

Q Bypass

(cfs)

Inlet

Type

Sag or

On-Grade

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QInlet

(cfs)

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.7150 0.25 24.43 3.80 1.49 10.59 0.22 -   0.9199 0.25 24.85 3.76 1.90 11.60 0.24 -   B-B Grate Sag 24.85 3.76 3.38 0.01 0.00 No Inlet -   No Inlet -   No Inlet 11.60 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5156 0.25 23.90 3.84 1.09 9.41 0.20 -   0.3491 0.64 23.31 3.89 0.75 6.85 0.14 -   B-B Grate Sag 23.90 3.84 1.83 Below Gut -0.04 0.9598 0.25 24.93 3.76 1.98 11.78 0.25 -   0.4293 0.64 23.62 3.87 0.91 7.38 0.15 -   B-B Grate Sag 24.93 3.76 2.87 Below Gut -0.03 11.78 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.2436 0.25 25.39 3.72 2.55 12.94 0.27 -   0.6625 0.50 24.30 3.81 1.39 9.05 0.19 -   B-B Grate Sag 25.39 3.72 3.90 1.20 0.02 0.3517 0.25 23.32 3.89 0.75 8.19 0.17 -   0.6660 0.50 24.31 3.81 1.40 9.07 0.19 -   B-B Grate Sag 24.31 3.81 2.13 Below Gut -0.04 12.94 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.4209 0.60 25.64 3.70 2.89 11.52 0.24 -   0.4637 0.25 23.73 3.86 0.98 9.06 0.19 -   B-B Grate Sag 25.64 3.70 3.84 1.06 0.02 No Inlet -   No Inlet -   No Inlet 11.52 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.3618 0.25 23.36 3.89 0.77 8.28 0.17 -   0.1560 0.25 22.21 3.99 0.34 6.10 0.13 -   B-B Grate Sag 23.36 3.89 1.11 Below Gut -0.04 0.3340 0.25 23.24 3.90 0.72 8.04 0.17 -   0.2237 0.25 22.68 3.95 0.49 6.95 0.14 -   B-B Grate Sag 23.24 3.90 1.20 Below Gut -0.04 8.28 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4702 0.25 23.76 3.86 1.00 9.10 0.19 -   0.4905 0.25 23.82 3.85 1.04 9.24 0.19 -   B-B Grate Sag 23.82 3.85 2.03 Below Gut -0.04 No Inlet -   No Inlet -   No Inlet 9.24 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4974 0.25 23.84 3.85 1.05 9.29 0.19 -   0.4982 0.25 23.85 3.85 1.05 9.30 0.19 -   B-B Grate Sag 23.85 3.85 2.11 Below Gut -0.04 No Inlet -   No Inlet -   No Inlet 9.30 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5169 0.60 23.90 3.84 1.09 7.99 0.17 -   0.4848 0.25 23.80 3.85 1.03 9.20 0.19 -   B-B Grate Sag 23.90 3.84 2.12 Below Gut -0.04 No Inlet -   No Inlet -   No Inlet 9.20 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.2972 0.25 23.08 3.91 0.64 7.71 0.16 -   0.2140 0.25 22.62 3.95 0.47 6.84 0.14 -   B-B Grate Sag 23.08 3.91 1.10 Below Gut -0.04 0.2254 0.25 22.69 3.95 0.49 6.97 0.15 -   0.2862 0.25 23.02 3.92 0.62 7.60 0.16 -   B-B Grate Sag 23.02 3.92 1.10 Below Gut -0.04 7.71 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4009 0.25 23.51 3.88 0.85 8.59 0.18 -   0.7362 0.45 24.47 3.80 1.54 9.59 0.20 -   B-B Grate Sag 24.47 3.80 2.37 Below Gut -0.03 No Inlet -   No Inlet -   No Inlet 9.59 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5908 0.25 24.11 3.82 1.24 9.89 0.21 -   0.7809 0.70 24.57 3.79 1.63 9.02 0.19 -   B-B Grate Sag 24.57 3.79 2.86 Below Gut -0.03 No Inlet -   No Inlet -   No Inlet 9.89 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.6880 0.75 24.36 3.80 1.44 8.50 0.18 -   0.5220 0.25 23.92 3.84 1.10 9.45 0.20 -   B-B Grate Sag 24.36 3.80 2.53 Below Gut -0.03 No Inlet -   No Inlet -   No Inlet 9.45 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.8696 0.25 24.76 3.77 1.80 11.37 0.24 -   0.4591 0.40 23.72 3.86 0.97 8.26 0.17 -   C-1 Sag 24.76 3.77 2.76 Below Gut -0.06 1.6365 0.60 25.91 3.68 3.31 12.12 0.25 -   0.5210 0.40 23.92 3.84 1.10 8.65 0.18 -   C-1 Sag 25.91 3.68 4.37 1.98 0.04 12.12 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.2450 0.33 22.81 3.94 0.53 6.82 0.14 -   1.1175 0.25 25.20 3.74 2.30 12.45 0.26 -   C-1 Sag 25.20 3.74 2.80 Below Gut -0.05 0.4116 0.33 23.55 3.87 0.88 8.23 0.17 -   0.1971 0.25 22.51 3.96 0.43 6.64 0.14 -   C-1 Sag 23.55 3.87 1.30 Below Gut -0.08 12.45 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 2.8062 0.25 26.99 3.60 2.95 13.68 0.29 -   1.4186 0.25 25.64 3.70 1.54 10.70 0.22 -   B-B Grate Sag 26.99 3.60 4.45 2.41 0.05 1.0193 0.25 25.03 3.75 1.12 9.50 0.20 -   0.8238 0.25 24.66 3.78 0.91 8.80 0.18 -   B-B Grate Sag 25.03 3.75 2.02 Below Gut -0.04 13.68 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 9.7221 0.32 29.93 3.40 7.17 18.21 0.38 -   13.1102 0.27 30.73 3.35 9.52 20.91 0.44 -   B-B Grate Sag 30.73 3.35 16.58 22.63 0.47 1.4587 0.32 25.69 3.70 1.17 9.22 0.19 -   1.0464 0.27 25.08 3.75 0.85 8.45 0.18 -   B-B Grate Sag 25.69 3.70 2.01 Below Gut -0.04 22.63 Inlet 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.1707 0.25 25.28 3.73 2.40 12.66 0.26 -   0.8537 0.47 24.73 3.77 1.77 10.05 0.21 -   B-B Grate Sag 25.28 3.73 4.15 1.76 0.04 No Inlet -   No Inlet -   No Inlet 12.66 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.8212 0.25 24.66 3.78 1.71 11.14 0.23 -   1.1027 0.25 25.17 3.74 2.27 12.39 0.26 -   B-B Grate Sag 25.17 3.74 3.96 1.32 0.03 0.6447 0.47 24.26 3.81 1.35 9.08 0.19 -   1.3533 0.25 25.55 3.71 2.76 13.34 0.28 -   B-B Grate Sag 25.55 3.71 4.08 1.59 0.03 13.34 Gutter 4 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.1405 0.25 25.23 3.73 2.34 12.54 0.26 -   0.2445 0.25 22.80 3.94 0.53 7.18 0.15 -   B-B Grate Sag 25.23 3.73 2.84 Below Gut -0.03 1.1695 0.25 25.28 3.73 2.40 12.65 0.26 -   0.2365 0.25 22.76 3.94 0.51 7.09 0.15 -   B-B Grate Sag 25.28 3.73 2.88 Below Gut -0.03 12.65 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.0504 0.26 25.09 3.75 2.16 12.08 0.25 -   -   C-1 On-Grade 25.09 3.75 2.16 Below Gut -0.07 1.1314 0.26 25.22 3.74 2.32 12.41 0.26 -   -   C-1 On-Grade 25.22 3.74 2.32 Below Gut -0.07 12.41 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.6968 0.26 24.38 3.80 1.46 10.42 0.22 -   0.4331 0.25 23.63 3.87 0.92 8.84 0.18 -   C-1 Sag 24.38 3.80 2.36 Below Gut -0.07 0.6922 0.26 24.37 3.80 1.45 10.39 0.22 -   0.5199 0.25 23.91 3.84 1.10 9.44 0.20 -   C-1 Sag 24.37 3.80 2.54 Below Gut -0.06 10.42 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4409 0.40 23.66 3.86 0.94 8.14 0.17 -   0.1548 0.25 22.20 3.99 0.34 6.08 0.13 -   B-B Grate Sag 23.66 3.86 1.27 Below Gut -0.04 0.4796 0.40 23.79 3.85 1.02 8.40 0.17 -   0.2017 0.25 22.54 3.96 0.44 6.70 0.14 -   B-B Grate Sag 23.79 3.85 1.44 Below Gut -0.04 8.40 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.4076 0.25 25.62 3.70 2.87 13.53 0.28 -   0.3369 0.25 23.26 3.90 0.72 8.07 0.17 -   B-B Grate Sag 25.62 3.70 3.55 0.40 0.01 0.3995 0.25 23.51 3.88 0.85 8.58 0.18 -   0.3250 0.25 23.20 3.90 0.70 7.96 0.17 -   B-B Grate Sag 23.51 3.88 1.54 Below Gut -0.04 13.53 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.1762 0.25 22.37 3.98 0.39 6.37 0.13 -   0.5854 0.32 24.10 3.83 1.23 9.41 0.20 -   B-B Grate Sag 24.10 3.83 1.60 Below Gut -0.04 0.2100 0.25 22.60 3.96 0.46 6.79 0.14 -   0.5591 0.32 24.03 3.83 1.18 9.25 0.19 -   B-B Grate Sag 24.03 3.83 1.62 Below Gut -0.04 9.41 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.8789 0.25 24.78 3.77 1.82 11.41 0.24 -   -   C-1 On-Grade 24.78 3.77 1.82 Below Gut -0.07 0.9124 0.25 24.84 3.77 1.89 11.57 0.24 -   -   C-1 On-Grade 24.84 3.77 1.89 Below Gut -0.07 11.57 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.7308 0.25 24.46 3.80 1.53 10.68 0.22 -   0.6909 0.31 24.37 3.80 1.45 10.05 0.21 -   B-B Grate Sag 24.46 3.80 2.97 Below Gut -0.02 0.7630 0.25 24.53 3.79 1.59 10.85 0.23 -   0.6896 0.31 24.37 3.80 1.44 10.04 0.21 -   B-B Grate Sag 24.53 3.79 3.03 Below Gut -0.02 10.85 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5994 0.25 24.14 3.82 1.26 9.94 0.21 -   0.1926 0.25 22.48 3.97 0.42 6.58 0.14 -   B-B Grate Sag 24.14 3.82 1.67 Below Gut -0.04 0.6535 0.25 24.28 3.81 1.37 10.26 0.21 -   0.2049 0.25 22.56 3.96 0.45 6.73 0.14 -   B-B Grate Sag 24.28 3.81 1.80 Below Gut -0.04 10.26 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.7157 0.25 24.43 3.80 1.50 10.60 0.22 -   1.1560 0.25 25.26 3.73 2.37 12.60 0.26 -   B-B Grate Sag 25.26 3.73 3.84 1.06 0.02 0.2287 0.25 22.71 3.95 0.50 7.01 0.15 -   0.7022 0.25 24.40 3.80 1.47 10.53 0.22 -   B-B Grate Sag 24.40 3.80 1.95 Below Gut -0.04 12.60 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5607 0.35 24.03 3.83 1.18 9.11 0.19 -   1.4748 0.25 25.71 3.70 3.00 13.76 0.29 -   B-B Grate Sag 25.71 3.70 4.14 1.73 0.04 0.5301 0.35 23.94 3.84 1.12 8.93 0.19 -   0.1885 0.50 22.45 3.97 0.41 5.74 0.12 -   B-B Grate Sag 23.94 3.84 1.52 Below Gut -0.04 13.76 Gutter 2 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.4945 0.25 25.73 3.70 3.04 13.82 0.29 -   0.5084 0.50 23.88 3.84 1.08 8.22 0.17 -   B-B Grate Sag 25.73 3.70 4.07 1.58 0.03 No Inlet -   No Inlet -   No Inlet 13.82 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.0595 0.25 25.10 3.74 2.18 12.21 0.25 -   -   C-1 On-Grade 25.10 3.74 2.18 Below Gut -0.07 1.1007 0.25 25.17 3.74 2.26 12.38 0.26 -   -   C-1 On-Grade 25.17 3.74 2.26 Below Gut -0.07 12.38 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.8213 0.25 24.66 3.78 1.71 11.14 0.23 -   0.6752 0.25 24.33 3.81 1.41 10.38 0.22 -   C-1 Sag 24.66 3.78 3.11 Below Gut -0.03 0.9383 0.25 24.89 3.76 1.94 11.69 0.24 -   0.7192 0.25 24.44 3.80 1.50 10.62 0.22 -   C-1 Sag 24.89 3.76 3.43 Below Gut -0.01 11.69 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.2607 0.25 22.89 3.93 0.56 7.35 0.15 -   0.2361 0.25 22.76 3.94 0.51 7.09 0.15 -   C-1 Sag 22.89 3.93 1.07 Below Gut -0.08 0.2929 0.25 23.06 3.92 0.63 7.67 0.16 -   0.2180 0.25 22.65 3.95 0.47 6.89 0.14 -   C-1 Sag 23.06 3.92 1.10 Below Gut -0.08 7.67 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.1578 0.25 25.26 3.73 2.38 12.61 0.26 -   -   C-1 On-Grade 25.26 3.73 2.38 Below Gut -0.07 0.5378 0.25 23.97 3.84 1.14 9.56 0.20 -   -   C-1 On-Grade 23.97 3.84 1.14 Below Gut -0.08 12.61 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5226 0.25 23.92 3.84 1.10 9.46 0.20 -   0.5489 0.40 24.00 3.83 1.16 8.82 0.18 -   C-1 Sag 24.00 3.83 2.26 Below Gut -0.07 0.4851 0.25 23.80 3.85 1.03 9.21 0.19 -   0.6117 0.40 24.17 3.82 1.29 9.17 0.19 -   C-1 Sag 24.17 3.82 2.30 Below Gut -0.07 9.46 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4530 0.25 23.70 3.86 0.96 8.98 0.19 -   0.2610 0.25 22.89 3.93 0.56 7.35 0.15 -   C-1 Sag 23.70 3.86 1.52 Below Gut -0.08 0.4879 0.25 23.81 3.85 1.03 9.23 0.19 -   0.2533 0.25 22.85 3.93 0.55 7.27 0.15 -   C-1 Sag 23.81 3.85 1.57 Below Gut -0.08 9.23 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.2745 0.25 22.96 3.92 0.59 7.49 0.16 -   0.9560 0.44 24.92 3.76 1.98 10.58 0.22 -   B-B Grate Sag 24.92 3.76 2.54 Below Gut -0.03 0.5709 0.25 24.06 3.83 1.20 9.77 0.20 -   0.5758 0.44 24.07 3.83 1.21 8.81 0.18 -   B-B Grate Sag 24.07 3.83 2.41 Below Gut -0.03 10.58 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.0891 0.25 25.15 3.74 2.24 12.33 0.26 -   -   C-1 On-Grade 25.15 3.74 2.24 Below Gut -0.07 1.0476 0.25 25.08 3.75 2.16 12.16 0.25 -   -   C-1 On-Grade 25.08 3.75 2.16 Below Gut -0.07 12.33 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.6190 0.25 24.19 3.82 1.30 10.06 0.21 -   0.2269 0.45 22.70 3.95 0.49 6.26 0.13 -   B-B Grate Sag 24.19 3.82 1.78 Below Gut -0.04 0.6244 0.25 24.20 3.82 1.31 10.09 0.21 -   0.1581 0.25 22.23 3.99 0.35 6.13 0.13 -   B-B Grate Sag 24.20 3.82 1.64 Below Gut -0.04 10.09 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4293 0.25 23.62 3.87 0.91 8.81 0.18 -   1.0890 0.25 25.15 3.74 2.24 12.33 0.26 -   B-B Grate Sag 25.15 3.74 3.12 Below Gut -0.01 No Inlet -   No Inlet -   No Inlet 12.33 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.1509 0.25 25.25 3.73 2.36 12.58 0.26 -   -   C-1 On-Grade 25.25 3.73 2.36 Below Gut -0.07 0.4335 0.25 23.63 3.87 0.92 8.84 0.18 -   -   C-1 On-Grade 23.63 3.87 0.92 Below Gut -0.08 12.58 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5114 0.25 23.89 3.84 1.08 9.38 0.20 -   0.1593 0.31 22.24 3.99 0.35 5.90 0.12 -   C-1 Sag 23.89 3.84 1.42 Below Gut -0.08 0.5770 0.25 24.08 3.83 1.21 9.80 0.20 -   0.1346 0.31 22.02 4.01 0.30 5.55 0.12 -   C-1 Sag 24.08 3.83 1.50 Below Gut -0.08 9.80 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.2458 0.25 25.39 3.72 2.55 12.95 0.27 -   0.2194 0.70 22.66 3.95 0.48 5.69 0.12 -   C-2 Sag 25.39 3.72 3.00 Below Gut -0.07 1.2503 0.37 25.40 3.72 2.56 12.04 0.25 -   0.2311 0.25 22.73 3.95 0.50 7.04 0.15 -   C-2 Sag 25.40 3.72 3.03 Below Gut -0.07 12.95 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.3309 0.25 23.23 3.90 0.71 8.01 0.17 -   -   C-1 On-Grade 23.23 3.90 0.71 Below Gut -0.08 1.5254 0.60 25.77 3.69 3.10 11.82 0.25 0.27 -   C-1 On-Grade 25.77 3.69 3.10 Below Gut -0.04 11.82 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.9143 0.25 24.84 3.77 1.89 11.58 0.24 -   0.6190 0.25 24.19 3.82 1.30 10.06 0.21 -   C-1 Sag 24.84 3.77 3.18 Below Gut -0.03 0.9438 0.25 24.90 3.76 2.22 12.29 0.26 -   0.7784 0.25 24.57 3.79 1.62 10.92 0.23 -   C-1 Sag 24.90 3.76 3.83 0.48 0.01 12.29 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.6353 0.29 24.23 3.82 1.33 9.87 0.21 -   0.2317 0.25 22.73 3.94 0.50 7.04 0.15 -   C-2 Sag 24.23 3.82 1.82 Below Gut -0.08 0.6992 0.29 24.39 3.80 1.46 10.22 0.21 -   0.2028 0.75 22.55 3.96 0.44 5.46 0.11 -   C-2 Sag 24.39 3.80 1.89 Below Gut -0.08 10.22 Gutter 3 OK OK

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

Inlet 2 (Near)

DESIGN STORM PONDING DEPTH & GUTTER SPREAD AT INLET LOCATIONS

GUTTER SPREAD CALCULATIONS INLET PONDING CALCULATIONS GUTTER SPREAD CALCULATIONS INLET PONDING CALCULATIONS

Override Inlet Time (Tc) (min) =

Gutter Run

PONDING WIDTH

& GUTTER DEPTH CHECKS

FOR DESIGN STORM

INLET #1 (FAR INLET) INLET #2 (NEAR INLET)

Gutter Run Gutter Run

Maximum

Allowable

Ponding

Spread @ 

Inlets (ft)

Maximum

Allowable

Ponding

Depth @ 

Inlets (ft)

1 2Curb

Height

(ft)

Curb

Width

(ft)

Cross-

Slope

(Sx)

(ft/ft)

Pavement Cross Section Dimensions

Pavement

Width

(B-B)

(ft)

Street

Type

APPENDIX B-2

PROPOSED ALTERNATIVE 1 - 50% AEP SPREAD COMPUTATIONS

GUTTER SPREAD & INLET PONDING WIDTHS

Length of Curb Inlet Opening for Intercepting Total QGutter

Maximum 

Width of 

Ponding

Spread

or

Inlet

Ponding

PONDING

WIDTH

ACROSS

LANE

CHECK

PONDING

DEPTH 

ABOVE

T/C

CHECK

Ponding 

Width at 

Inlet

(ft)

Ponding 

Depth

in Gutter

(H) (ft)

3 4
Ponding 

Width at 

Inlet

(ft)

Ponding 

Depth

in Gutter

(H) (ft)

Inlet 1 (Far) Gutter Run



STORM SEWER CALCULATIONS

CITY OF HOUSTON / HARRIS COUNTY CRITERIA

Storm Event : 2 & 100-YEAR

Project :

Date : 2/14/2022
By : GPF

Reviewed By:

Raven Song Drive S.1.C S

Raven South Drive S R

Raven South Drive R Q

Raven South Drive Q P

Raven South Drive P O

Raven South Drive O N

Raven South Drive Raven Park (Scamp) N M

Raven South Drive Shaft Dr M L

Raven South Drive Nevermore Dr L K

Raven South Drive Birdcall Dr K J

Raven South Drive Ravens Caw J H

Raven South Drive H G

Raven South Drive Ravens Roost Dr G F.2

Raven South Drive F.2 F

Raven South Drive F E

Raven South Drive Ravens Flight Dr E D

Raven South Drive D C

Raven South Drive Blackbird Dr C B

Raven South Drive B A

Cypress North Houston Raven Wing Dr A CNH-1

Cypress North Houston (North Trunkline) CNH-1 CNH 2

Cypress North Houston CNH 2 CNH-3

Cypress North Houston (South Trunkline) CNH-3 E133

Raven Park Dr (Scamp Dr) M.2.A M.1.A

Raven Park Dr (Scamp Dr) M.1.A N

Shaft Drive M.9 M.8

M.8 M.7

Shaft Drive M.7 M.5

Shaft Drive M.5 M.4

Shaft Drive M.4 M.3

Shaft Drive M.3 M.2

Shaft Drive M.2 M

Nevermore Drive L.3.A L.2.A

Nevermore Drive L.2.A L.1.A

Nevermore Drive L.1.A L

Birdcall Lane K.7 K.6

Birdcall Lane K.6 K.5

Birdcall Lane K.5 K.4

Birdcall Lane K.4 K.3

Birdcall Lane K.3 K.1

Birdcall Lane K.1 K

Ravens Mate Drive K.7.1 K.7

Ravens Mate Drive K.7.2 K.7

Ravens Mate Drive K.7.2.A K.7.2

Ravens Caw Drive J.3.A J.2.A

Ravens Caw Drive J.2.A J.1.A

Ravens Caw Drive J.1.A J

Raven Roost Drive G.3.A G.2.A

Raven Roost Drive G.2.A G.1.A

Raven Roost Drive G.1.A G

Raven Rook Drive E.4 E.3

Raven Flight Drive E.3 E.2

Raven Flight Drive E.2 E.1

Raven Flight Drive E.1 E

Raven Flight Drive E.4.C E.4

Blackbird Drive C.3.A C.2.A

Blackbird Drive C.2.A C.1.A

Blackbird Drive C.1.A C

Raven Wing Drive A.3.A A.2.A

Raven Wing Drive A.2.A A.1,A

Raven Wing Drive A.1,A A

Cypress-N. Houston (North Trunkline) MH 1-4 MH 1-5

Cypress-N. Houston (North Trunkline) MH 1-5 CNH-1

Raven Roost (Lake) RR RR7

Raven Roost (Lake) RR7 RR8

Raven Roost (Lake) RR8 CNH-3

Cypress-N. Houston (South Trunkline) MH 2-1 MH 2-2

Cypress-N. Houston (South Trunkline) MH 2-2 MH 1-3

Cypress-N. Houston (South Trunkline) MH 1-3 MH 2-3

Cypress-N. Houston (South Trunkline) MH 2-3 MH 2-4

Cypress-N. Houston (South Trunkline) MH 2-4 CNH-3

Cypress-N. Houston (South Trunkline) MH 1-4 MH 2-4

Cypress-N. Houston (South Trunkline) MH 1-3 MH 1-4

HCED Suddivision Drainage Projects - 

Ravensway South (UPIN 

19103MF14701)

Street Name Cross Street

FROM

M.H. #

TO

M.H. #

100

60.66

4.44

0.5797 Assumes 2 feet Below Bank CWeir = 2.10

1.00 128.50

1.50 0.50

Delta or

Trib Tc Total

Intensity

" i " (in/hr)

Runoff Flow

(cfs)

U/S

(ft)

D/S

(ft)

136.37 136.37 135.87 136.87 25.9 25.9 8.39 7.54 2.40 Vel-OK 0.111 0.07 159.14 159.08 23.382 Increase Pipe Size 22.772 OK 0.422 Method 2 - OK

136.37 136.37 135.87 136.87 0.4 26.3 8.32 17.80 3.63 Vel-OK 0.188 0.38 159.08 158.70 23.616 Increase Pipe Size 22.706 OK 0.642 Method 2 - OK

137.00 137.00 136.50 137.50 0.9 27.2 8.18 17.80 3.63 Vel-OK 0.188 0.13 158.70 158.57 22.509 Increase Pipe Size 21.699 OK 0.642 Method 2 - OK

137.00 137.00 136.50 137.50 0.3 27.6 8.13 30.48 6.21 Vel-OK 0.552 2.36 158.57 156.20 22.557 Increase Pipe Size 21.567 OK 0.871 Method 2 - OK

136.19 136.19 135.69 136.69 1.1 28.7 7.97 30.48 6.21 Vel-OK 0.552 0.47 156.20 155.73 19.773 Increase Pipe Size 20.013 OK 0.871 Method 2 - OK

136.19 136.19 135.69 136.69 0.2 28.9 7.94 30.48 6.21 Vel-OK 0.552 0.91 155.73 154.82 19.548 Increase Pipe Size 19.538 OK 0.871 Method 2 - OK

136.19 136.19 135.69 136.69 28.4 29.4 7.88 61.33 2.58 Vel-OK 0.033 0.10 154.82 154.72 18.977 Increase Pipe Size 18.627 Check Lo Spot 1.328 Increase Pipe Size

136.19 136.19 135.69 136.69 38.6 38.6 6.85 140.05 5.89 Vel-OK 0.174 0.50 154.72 154.23 19.202 Increase Pipe Size 18.532 Check Lo Spot 2.303 Increase Pipe Size

136.00 136.00 135.50 136.50 28.4 39.4 6.78 163.75 6.89 Vel-OK 0.238 0.68 154.23 153.55 18.587 Increase Pipe Size 18.227 Check Lo Spot 2.554 Increase Pipe Size

136.00 136.00 135.50 136.50 31.6 40.1 6.72 231.99 9.76 Vel-OK 0.477 1.36 153.55 152.19 17.909 Increase Pipe Size 17.549 Check Lo Spot 3.198 Increase Pipe Size

135.51 135.51 135.01 136.01 28.6 40.6 6.67 257.41 10.83 Vel-OK 0.588 1.18 152.19 151.01 17.049 Increase Pipe Size 16.679 Check Lo Spot 3.428 Increase Pipe Size

135.47 135.47 134.97 135.97 0.3 40.9 6.65 257.41 10.83 Vel-OK 0.588 0.56 151.01 150.46 15.713 Increase Pipe Size 15.543 Check Lo Spot 3.428 Increase Pipe Size

135.47 135.47 134.97 135.97 28.3 41.0 6.64 279.06 11.75 Vel-OK 0.691 0.47 150.46 149.99 15.795 Increase Pipe Size 14.985 Check Lo Spot 3.620 Increase Pipe Size

135.47 135.47 134.97 135.97 0.1 41.1 6.63 279.06 11.75 Vel-OK 0.691 1.44 149.99 148.55 14.586 Increase Pipe Size 14.516 Check Lo Spot 3.620 Increase Pipe Size

135.18 135.18 134.68 135.68 0.3 41.4 6.60 281.81 11.86 Vel-OK 0.704 0.18 148.55 148.37 13.749 Increase Pipe Size 13.369 Check Lo Spot 3.651 Increase Pipe Size

135.18 135.18 134.68 135.68 30.1 41.5 6.60 309.49 13.03 Increase Pipe Size0.849 2.31 148.37 146.06 13.573 Increase Pipe Size 13.193 Check Lo Spot 3.878 Increase Pipe Size

134.50 134.50 134.00 135.00 0.3 41.8 6.57 313.10 13.18 Increase Pipe Size0.869 0.13 146.06 145.93 11.893 Increase Pipe Size 11.563 Check Lo Spot 3.915 Increase Pipe Size

134.50 134.50 134.00 135.00 29.0 41.8 6.57 334.39 14.07 Increase Pipe Size0.992 2.73 145.93 143.21 11.762 Increase Pipe Size 11.432 Check Lo Spot 4.085 Increase Pipe Size

135.24 135.24 134.74 135.74 0.3 42.2 6.54 337.38 14.20 Increase Pipe Size1.009 0.15 143.21 143.05 9.066 Increase Pipe Size 7.966 Check Lo Spot 4.116 Increase Pipe Size

135.24 135.24 134.74 135.74 30.3 42.2 6.54 362.06 15.24 Increase Pipe Size1.162 2.32 143.05 140.73 8.914 Increase Pipe Size 7.814 Check Lo Spot 4.308 Increase Pipe Size

136.50 136.50 136.00 135.50 2.4 42.4 6.52 465.25 19.58 Increase Pipe Size1.919 10.65 140.73 130.08 4.229 Increase Pipe Size 4.229 Check Lo Spot 4.926 Increase Pipe Size

136.50 136.50 136.00 135.50 0.5 42.9 6.49 465.25 19.58 Increase Pipe Size1.919 1.25 130.08 128.83 -6.424 Method 1 - OK -6.424 OK Method 1 - OK

136.50 136.50 136.00 135.50 144.2 144.2 3.34 465.25 8.58Increase Outfall Size0.387 0.33 128.83 128.50 -7.671 Method 1 - OK -7.671 OK Method 1 - OK

136.03 136.03 135.53 136.53 27.5 27.5 8.15 15.63 4.97 Vel-OK 0.477 1.23 156.33 155.10 20.832 Increase Pipe Size 20.302 OK 0.599 Method 2 - OK

135.94 135.94 135.44 136.44 0.9 28.3 8.02 24.09 7.67 Vel-OK 1.134 0.28 155.10 154.82 19.561 Increase Pipe Size 19.161 OK 0.759 Method 2 - OK

136.45 136.45 135.95 136.95 28.7 28.7 7.97 14.13 1.47 Vel-OK 0.020 0.06 159.78 159.73 24.043 Increase Pipe Size 23.333 OK 0.569 Method 2 - OK

136.52 136.52 136.02 137.02 3.2 31.9 7.56 14.13 1.47 Vel-OK 0.020 0.06 159.73 159.67 23.688 Increase Pipe Size 23.208 OK 0.569 Method 2 - OK

136.52 136.52 136.02 137.02 3.5 35.4 7.17 52.06 5.41 Vel-OK 0.268 1.29 159.67 158.37 23.628 Increase Pipe Size 23.148 Check Lo Spot 1.231 Increase Pipe Size

136.52 136.52 136.02 137.02 1.5 36.9 7.02 52.06 5.41 Vel-OK 0.268 0.32 158.37 158.05 22.335 Increase Pipe Size 21.855 Check Lo Spot 1.231 Increase Pipe Size

136.52 136.52 136.02 137.02 0.4 37.2 6.98 58.47 6.08 Vel-OK 0.338 0.08 158.05 157.97 22.533 Increase Pipe Size 21.533 Check Lo Spot 1.336 Increase Pipe Size

136.52 136.52 136.02 137.02 0.1 37.3 6.97 73.46 7.64 Vel-OK 0.533 3.15 157.97 154.82 22.719 Increase Pipe Size 21.449 Check Lo Spot 1.533 Increase Pipe Size

135.92 135.92 135.42 136.42 1.3 38.6 6.85 82.70 8.60 Vel-OK 0.676 0.10 154.82 154.72 19.304 Increase Pipe Size 18.904 Check Lo Spot 1.662 Increase Pipe Size

135.90 135.90 135.40 136.40 26.5 26.5 8.30 9.96 3.17 Vel-OK 0.194 0.38 157.42 157.04 21.510 Increase Pipe Size 21.520 OK 0.479 Method 2 - OK

135.90 135.90 135.40 136.40 1.0 27.5 8.14 20.26 6.45 Vel-OK 0.802 2.50 157.04 154.55 21.642 Increase Pipe Size 21.142 OK 0.692 Method 2 - OK

135.74 135.74 135.24 136.24 0.8 28.3 8.03 25.61 8.15 Vel-OK 1.282 0.32 154.55 154.23 19.207 Increase Pipe Size 18.807 OK 0.792 Method 2 - OK

136.50 136.50 136.00 137.00 28.7 28.7 7.97 43.97 6.22 Vel-OK 0.435 0.10 158.69 158.58 22.827 Increase Pipe Size 22.187 Check Lo Spot 1.063 Increase Pipe Size

136.50 136.50 136.00 137.00 0.1 28.8 7.96 50.63 7.16 Vel-OK 0.576 1.81 158.58 156.77 22.733 Increase Pipe Size 22.083 Check Lo Spot 1.155 Increase Pipe Size

135.86 135.86 135.36 136.36 0.7 29.5 7.86 50.63 5.26 Vel-OK 0.253 0.34 156.77 156.43 20.628 Increase Pipe Size 20.908 Check Lo Spot 1.155 Increase Pipe Size

135.86 135.86 135.36 136.36 0.4 29.9 7.81 57.32 5.96 Vel-OK 0.325 0.80 156.43 155.63 20.566 Increase Pipe Size 20.566 Check Lo Spot 1.258 Increase Pipe Size

135.86 135.86 135.36 136.36 0.7 30.6 7.72 68.87 7.16 Vel-OK 0.469 1.94 155.63 153.69 20.381 Increase Pipe Size 19.771 Check Lo Spot 1.413 Increase Pipe Size

135.74 135.74 135.24 136.24 1.0 31.6 7.60 74.68 7.76 Vel-OK 0.551 0.14 153.69 153.55 18.347 Increase Pipe Size 17.947 Check Lo Spot 1.498 Increase Pipe Size

136.50 136.50 136.00 137.00 27.0 27.0 8.22 12.67 4.03 Vel-OK 0.314 0.90 159.59 158.69 23.951 Increase Pipe Size 23.091 OK 0.539 Method 2 - OK

136.25 136.25 135.75 136.75 28.2 28.2 8.05 21.06 6.70 Vel-OK 0.866 1.87 160.56 158.69 25.058 Increase Pipe Size 24.308 OK 0.700 Method 2 - OK

136.50 136.50 136.00 137.00 26.3 26.3 8.33 9.17 2.92 Vel-OK 0.164 0.08 160.64 160.56 24.837 Increase Pipe Size 24.137 OK 0.461 Method 2 - OK

135.25 135.25 134.75 135.75 26.5 26.5 8.30 9.86 3.14 Vel-OK 0.190 0.50 156.47 155.96 21.059 Increase Pipe Size 21.219 OK 0.477 Method 2 - OK

135.25 135.25 134.75 135.75 1.4 27.9 8.09 23.65 7.53 Vel-OK 1.093 3.40 155.96 152.57 21.215 Increase Pipe Size 20.715 OK 0.755 Method 2 - OK

135.24 135.24 134.74 135.74 0.7 28.5 7.99 27.79 8.85 Vel-OK 1.509 0.38 152.57 152.19 17.726 Increase Pipe Size 17.326 OK 0.831 Method 2 - OK

135.33 135.33 134.83 135.83 26.0 26.0 8.38 7.81 2.49 Vel-OK 0.119 0.20 153.51 153.31 18.371 Increase Pipe Size 18.181 OK 0.429 Method 2 - OK

135.33 135.33 134.83 135.83 1.1 27.1 8.20 17.43 5.55 Vel-OK 0.594 2.10 153.31 151.21 18.599 Increase Pipe Size 17.979 OK 0.640 Method 2 - OK

135.22 135.22 134.72 135.72 1.1 28.2 8.05 23.54 7.49 Vel-OK 1.083 0.76 151.21 150.46 16.393 Increase Pipe Size 15.993 OK 0.759 Method 2 - OK

135.11 135.11 134.61 135.61 27.7 27.7 8.11 17.38 5.53 Vel-OK 0.591 2.34 152.77 150.43 18.058 Increase Pipe Size 17.658 OK 0.632 Method 2 - OK

134.90 134.90 134.40 135.40 1.2 28.9 7.94 17.38 5.53 Vel-OK 0.591 0.84 150.43 149.59 15.089 Increase Pipe Size 15.529 OK 0.632 Method 2 - OK

134.90 134.90 134.40 135.40 0.4 29.3 7.89 26.16 5.33 Vel-OK 0.407 0.83 149.59 148.76 14.601 Increase Pipe Size 14.691 OK 0.800 Method 2 - OK

134.90 134.90 134.40 135.40 0.6 30.0 7.80 32.87 6.70 Vel-OK 0.642 0.39 148.76 148.37 14.285 Increase Pipe Size 13.865 OK 0.914 Method 2 - OK

135.75 135.75 135.25 136.25 25.8 25.8 8.41 7.02 2.24 Vel-OK 0.096 0.01 152.78 152.77 17.771 Increase Pipe Size 17.031 OK 0.409 Method 2 - OK

135.16 135.16 134.66 135.66 25.8 25.8 8.40 7.32 2.33 Vel-OK 0.105 0.17 147.72 147.56 12.355 Increase Pipe Size 12.565 OK 0.416 Method 2 - OK

135.16 135.16 134.66 135.66 1.1 27.0 8.22 13.41 4.27 Vel-OK 0.352 1.53 147.56 146.02 12.587 Increase Pipe Size 12.397 OK 0.560 Method 2 - OK

134.44 134.44 133.94 134.94 1.7 28.7 7.97 25.93 3.67 Vel-OK 0.151 0.09 146.02 145.93 12.185 Increase Pipe Size 11.585 OK 0.805 Method 2 - OK

134.49 134.49 133.99 134.99 26.2 26.2 8.35 8.53 2.71 Vel-OK 0.142 0.38 144.06 143.68 9.415 Increase Pipe Size 9.575 OK 0.446 Method 2 - OK

134.49 134.49 133.99 134.99 1.7 27.8 8.10 22.77 3.22 Vel-OK 0.117 0.51 143.68 143.17 9.721 Increase Pipe Size 9.191 OK 0.741 Method 2 - OK

134.24 134.24 133.74 134.74 2.3 30.1 7.79 29.47 4.17 Vel-OK 0.195 0.12 143.17 143.05 9.333 Increase Pipe Size 8.933 OK 0.872 Method 2 - OK

Percentage of FLOW from MH 1-4 to MH 1-5; Manually Adjusted to Balance HGLs at MH 1-4 0.5078 -0.175 -0.175

136.50 135.50 135.50 135.50 125.16 13.01 Increase Pipe Size1.548 6.47 158.19 151.72 23.092 Increase Pipe Size 22.692 Check Lo Spot 1.557 Increase Pipe Size

136.50 135.50 135.50 135.50 125.16 9.96 Vel-OK 0.759 10.99 151.72 140.73 15.223 Increase Pipe Size 16.223 Check Lo Spot 1.557 Increase Pipe Size

133.00 132.80 132.80 132.80 139.1 139.1 3.41 74.56 7.75 Vel-OK 0.549 9.81 141.38 131.56 7.878 Increase Pipe Size 8.578 Check Lo Spot 1.179 Increase Pipe Size

136.50 135.50 135.50 135.50 3.8 143.0 3.36 74.56 7.75 Vel-OK 0.549 2.52 131.56 129.04 -1.435 Method 1 - OK -3.935 OK Method 1 - OK

136.50 135.50 135.50 135.50 1.0 144.0 3.34 74.56 5.27 Vel-OK 0.312 0.22 129.04 128.83 -7.456 Method 1 - OK -6.456 OK Method 1 - OK

Percentage of FLOW from MH 1-3 to MH 2-3; Based on Ratio of Design Qs of Exiting Pipes 0.2828

137.00 136.50 136.50 136.50 31.9 31.9 7.55 120.42 8.53 Vel-OK 0.575 2.87 162.81 159.95 25.813 Increase Pipe Size 26.313 Check Lo Spot 1.450 Increase Pipe Size

135.10 134.80 134.80 134.80 1.0 32.9 7.44 139.77 9.90 Vel-OK 0.774 1.11 159.95 158.83 22.946 Increase Pipe Size 25.146 Check Lo Spot 1.589 Increase Pipe Size

135.10 134.80 134.80 134.80 0.2 33.2 7.41 49.63 3.52 Vel-OK 0.098 0.02 158.83 158.81 23.731 Increase Pipe Size 24.031 Check Lo Spot 0.929 Increase Pipe Size

135.10 134.80 134.80 134.80 0.1 33.3 7.40 241.82 10.46 Vel-OK 0.711 0.53 158.81 158.27 23.707 Increase Pipe Size 24.007 Check Lo Spot 2.183 Increase Pipe Size

136.50 135.50 135.50 135.50 32.0 33.4 7.38 314.34 13.60 Increase Pipe Size1.202 29.44 158.27 128.83 23.173 Increase Pipe Size 22.773 Check Lo Spot 2.521 Increase Pipe Size

136.50 135.50 135.50 135.50 31.9 31.9 7.55 120.59 7.58 Vel-OK 0.376 0.09 158.37 158.27 23.267 Increase Pipe Size 22.867 Check Lo Spot 1.451 Increase Pipe Size

135.10 134.80 134.80 134.80 125.89 13.08 Increase Pipe Size1.566 0.81 159.01 158.19 23.906 Increase Pipe Size 24.206 Check Lo Spot 1.503 Increase Pipe Size

Allowable 100-yr HGL Height Above T/C

@ Location

COH I-D-F Coefficients

QWeir=CWeir*WPvmt*HAVG
1.5

Where WPvmt = Width of Pavement to 

F/C; HAVG = Avg Depth @ Allowable HGL 

above T/CReturn Freq (yr)

b :

d :

e :

Peaking Factor Cf : Starting 10-year TW (@ Outfall) =
Check HGL or 

Act Gutter 

Depth

vs.

Nat Grnd

@

ROW 

Locations

Elevations at

D/S High Point in Street

Time of

Concentration

Flow

Computations
Actual

Velocity

(VACT)

(fps)

Velocity 

Check

Hydraulic

Gradient

Slope

(SHYD)

(%)

Headloss

(ft)

HGL

Above(+) / 

Below(-)

T/C

@ Inlets

(ft)

100-yr Analysis 

Check

@

Inlet Location 

HGL

Above(+) / 

Below(-)

T/C

@ D/S High

(ft)

Actual Depth

in Gutter

to Pass

Q100 - Q2

@ D/S High

(Method 2 Only)

100-yr Analysis Check

@

D/S High Point 

Hydraulic Grade Line

Elevation

100-Year Analysis Calculations

APPENDIX B-3

PROPOSED ALTERNATIVE 1 - 1% AEP HGL COMPUTATIONS

HYDRAULIC GRADE LINE COMPUTATIONS

Design

Top of 

Curb 

(ft)

Actual

Top of 

Curb 

(ft)

Gutter

(ft)

Natural

Ground

@ R.O.W.

(ft)



STORM SEWER CALCULATIONS

CITY OF HOUSTON / HARRIS COUNTY CRITERIA

Storm Event : 2 & 100-YEAR

Project :

Date : 2/14/2022
By : GPF

Reviewed By:

Raven Song Drive S.1.C S

Raven South Drive S R

Raven South Drive R Q

Raven South Drive Q P

Raven South Drive P O

Raven South Drive O N

Raven South Drive Raven Park (Scamp) N M

Raven South Drive Shaft Dr M L

Raven South Drive Nevermore Dr L K

Raven South Drive Birdcall Dr K J

Raven South Drive Ravens Caw J H

Raven South Drive H G

Raven South Drive Ravens Roost Dr G F.2

Raven South Drive F.2 F

Raven South Drive F E

Raven South Drive Ravens Flight Dr E D

Raven South Drive D C

Raven South Drive Blackbird Dr C B

Raven South Drive B A

Cypress North Houston Raven Wing Dr A CNH-1

Cypress North Houston (North Trunkline) CNH-1 CNH 2

Cypress North Houston CNH 2 CNH-3

Cypress North Houston (South Trunkline) CNH-3 E133

Raven Park Dr (Scamp Dr) M.2.A M.1.A

Raven Park Dr (Scamp Dr) M.1.A N

Shaft Drive M.9 M.8

M.8 M.7

Shaft Drive M.7 M.5

Shaft Drive M.5 M.4

Shaft Drive M.4 M.3

Shaft Drive M.3 M.2

Shaft Drive M.2 M

Nevermore Drive L.3.A L.2.A

Nevermore Drive L.2.A L.1.A

Nevermore Drive L.1.A L

Birdcall Lane K.7 K.6

Birdcall Lane K.6 K.5

Birdcall Lane K.5 K.4

Birdcall Lane K.4 K.3

Birdcall Lane K.3 K.1

Birdcall Lane K.1 K

Ravens Mate Drive K.7.1 K.7

Ravens Mate Drive K.7.2 K.7

Ravens Mate Drive K.7.2.A K.7.2

Ravens Caw Drive J.3.A J.2.A

Ravens Caw Drive J.2.A J.1.A

Ravens Caw Drive J.1.A J

Raven Roost Drive G.3.A G.2.A

Raven Roost Drive G.2.A G.1.A

Raven Roost Drive G.1.A G

Raven Rook Drive E.4 E.3

Raven Flight Drive E.3 E.2

Raven Flight Drive E.2 E.1

Raven Flight Drive E.1 E

Raven Flight Drive E.4.C E.4

Blackbird Drive C.3.A C.2.A

Blackbird Drive C.2.A C.1.A

Blackbird Drive C.1.A C

Raven Wing Drive A.3.A A.2.A

Raven Wing Drive A.2.A A.1,A

Raven Wing Drive A.1,A A

Cypress-N. Houston (North Trunkline) MH 1-4 MH 1-5

Cypress-N. Houston (North Trunkline) MH 1-5 CNH-1

Raven Roost (Lake) RR RR7

Raven Roost (Lake) RR7 RR8

Raven Roost (Lake) RR8 CNH-3

Cypress-N. Houston (South Trunkline) MH 2-1 MH 2-2

Cypress-N. Houston (South Trunkline) MH 2-2 MH 1-3

Cypress-N. Houston (South Trunkline) MH 1-3 MH 2-3

Cypress-N. Houston (South Trunkline) MH 2-3 MH 2-4

Cypress-N. Houston (South Trunkline) MH 2-4 CNH-3

Cypress-N. Houston (South Trunkline) MH 1-4 MH 2-4

Cypress-N. Houston (South Trunkline) MH 1-3 MH 1-4

HCED Suddivision Drainage Projects - 

Ravensway South (UPIN 

19103MF14701)

Street Name Cross Street

FROM

M.H. #

TO

M.H. #

Assume Overflows at High Points is Weir Flow

Qweir= Cweir*Lweir*H3/2

Maximum Allowable HGL above T/C Elev @ Inlets = 1.50 Cweir= 1.50

Maximum Allowable HGL above T/C Elev @ D/S High = 0.50 Hweir =(Q/(C*L))2/3

Length

(ft)

Size

(in) Pipe Type

Length

(ft)

Size

(in) Pipe Type

Inlet 1 

(Far)

Inlet 2 

(Near)

B-B Grate Sag 1 135.26 135.87 136.26 159.14 -        -          0.61        20.40      7.70 -        7.70 Cap-OK 134.34 -        -        

B-B Grate Sag 2 28 24 RCP 6 24 RCP 134.96 135.87 135.96 159.08 0.02      0.01        0.91        49.84      10.60 -        10.60 Cap-OK 134.34 -        -        

-        -          -        -        

B-B Grate Sag 2 28 24 RCP 6 24 RCP 135.51 136.50 136.51 158.57 0.03      0.02        0.99        51.98      13.63 -        13.63 Cap-OK 134.34 -        -        

-        -          -        -        

-        -          -        -        

B-B Grate Sag 1 36 24 RCP 135.34 135.69 136.34 154.82 -        0.05        0.35        15.45      8.74 -        8.74 Cap-OK 134.34 -        -        

B-B Grate Sag 2 28 24 RCP 50 24 RCP 135.02 135.69 136.02 154.72 0.00      0.03        0.67        42.77      5.22 -        5.22 Cap-OK 134.34 -        -        

B-B Grate Sag 1 36 24 RCP 135.14 135.50 136.14 154.23 -        0.02        0.36        15.67      4.62 -        4.62 Cap-OK 134.34 -        -        

B-B Grate Sag 1 36 24 RCP 135.14 135.50 136.14 153.55 -        0.02        0.36        15.67      4.78 -        4.78 Cap-OK 134.34 -        -        

B-B Grate Sag 1 36 24 RCP 134.64 135.01 135.64 152.19 -        0.02        0.37        15.89      4.81 -        4.81 Cap-OK 134.34 -        -        

-        -          -        -        

B-B Grate Sag 2 28 24 RCP 25 24 RCP 134.16 134.97 135.16 150.46 0.00      0.01        0.81        47.02      4.99 -        4.99 Cap-OK 134.34 0.81      47.02    

-        -          -        -        

B-B Grate Sag 1 6 24 RCP 134.30 134.68 135.30 148.55 -        0.00        0.38        16.10      5.40 -        5.40 Cap-OK 134.34 0.38      16.10    

-        -          -        -        

B-B Grate Sag 1 6 24 RCP 133.67 134.00 134.67 146.06 -        0.00        0.33        15.01      6.50 -        6.50 Cap-OK 134.34 0.33      15.01    

-        -          -        -        

B-B Grate Sag 1 6 24 RCP 133.64 134.74 134.64 143.21 -        0.00        1.10        27.40      5.75 -        5.75 Cap-OK 134.34 1.10      27.40    352.19 224.73 OK

-        -          -        -        

-        -          -        -        

-        -          -        -        

-        -          -        -        

C-1 Sag 2 28 24 RCP 135.00 135.53 136.00 156.33 0.04      -          0.53        25.69      16.09 -        16.09 Cap-OK 134.34 -        -        

C-1 Sag 2 28 24 RCP 25 24 RCP 135.04 135.44 136.04 155.10 0.01      0.04        0.40        22.32      9.22 -        9.22 Cap-OK 134.34 -        -        

-        

B-B Grate Sag 2 41 24 RCP 6 24 RCP 135.24 135.95 136.24 159.78 0.04      0.02        0.71        44.02      14.58 -        14.58 Cap-OK 134.34 -        -        

-        -          -        -        

B-B Grate Sag 2 41 30 RCP 6 30 RCP 135.54 136.02 136.54 159.67 0.11      0.06        0.48        36.20      42.26 -        42.26 Ovrfl-OK 134.34 -        -        

-        -          6.06      -        

B-B Grate Sag 1 6 24 RCP 135.02 136.02 136.02 158.05 -        0.03        1.00        26.12      9.45 6.06      15.52 Cap-OK 134.34 -        -        

B-B Grate Sag 2 28 24 RCP 75 24 RCP 134.75 136.02 135.75 157.97 0.05      0.49        1.27        58.88      18.22 -        18.22 Cap-OK 134.34 -        -        

B-B Grate Sag 2 28 24 RCP 14 24 RCP 135.02 135.42 136.02 154.82 0.02      0.05        0.40        33.04      13.03 -        13.03 Cap-OK 134.34 -        -        

-        

C-1 On-Grade 2 28 24 RCP 135.41 135.40 136.40 157.42 0.01      -          -          -          10.20 -        10.20 Ovrfl-OK 134.34 -        -        

C-1 Sag 2 28 24 RCP 134.90 135.40 135.90 157.04 0.06      -          0.50        24.96      11.13 10.20    21.34 Cap-OK 134.34 -        -        

B-B Grate Sag 2 28 24 RCP 25 24 RCP 134.84 135.24 135.84 154.55 0.01      0.02        0.40        33.04      6.14 -        6.14 Cap-OK 134.34 -        -        

-        

B-B Grate Sag 2 28 24 RCP 60 24 RCP 135.36 136.00 136.36 158.69 0.02      0.15        0.64        41.80      11.45 -        11.45 Cap-OK 134.34 -        -        

B-B Grate Sag 2 28 24 RCP 6 24 RCP 135.35 136.00 136.35 158.58 0.01      0.01        0.65        42.12      7.32 -        7.32 Cap-OK 134.34 -        -        

-        -          -        -        

C-1 On-Grade 2 28 24 RCP 6 24 RCP 135.36 135.36 136.36 156.43 0.01      0.01        -          -          8.44 -        8.44 Ovrfl-OK 134.34 -        -        

B-B Grate Sag 2 28 24 RCP 6 24 RCP 134.75 135.36 135.75 155.63 0.07      0.06        0.61        40.81      13.62 8.44      22.06 Cap-OK 134.34 -        -        

B-B Grate Sag 2 28 24 RCP 6 24 RCP 134.84 135.24 135.84 153.69 0.01      0.01        0.40        33.04      7.86 -        7.86 Cap-OK 134.34 -        -        

-        

B-B Grate Sag 2 75 24 RCP 135.14 136.00 136.14 159.59 -        0.25        0.86        48.45      13.09 -        13.09 Cap-OK 134.34 -        -        

-        

B-B Grate Sag 2 28 24 RCP 25 24 RCP 135.00 135.75 136.00 160.56 0.02      0.08        0.75        45.25      12.76 -        12.76 Cap-OK 134.34 -        -        

-        

B-B Grate Sag 1 40 24 RCP 135.30 136.00 136.30 160.64 -        0.07        0.70        21.86      9.27 -        9.27 Cap-OK 134.34 -        -        

-        

C-1 On-Grade 2 28 24 RCP 134.91 134.75 135.75 156.47 0.01      -          -          -          10.11 -        10.11 Ovrfl-OK 134.34 -        -        

C-1 Sag 2 28 24 RCP 134.25 134.75 135.25 155.96 0.09      -          0.50        24.96      14.84 10.11    24.95 Cap-OK 134.34 0.50      24.96    

C-1 Sag 2 28 24 RCP 134.34 134.74 135.34 152.57 0.00      -          0.40        22.32      4.92 -        4.92 Cap-OK 134.34 -        -        

-        

C-1 On-Grade 2 28 24 RCP 134.64 134.83 135.64 153.51 0.01      -          -          -          7.92 -        7.92 Ovrfl-OK 134.34 -        -        

C-1 Sag 2 28 24 RCP 134.21 134.83 135.21 153.31 0.05      -          0.62        27.79      10.35 7.92      18.27 Cap-OK 134.34 0.62      27.79    

C-1 Sag 2 28 24 RCP 134.32 134.72 135.32 151.21 0.01      -          0.40        22.32      7.00 -        7.00 Cap-OK 134.34 0.40      22.32    

-        

B-B Grate Sag 2 28 24 RCP 65 24 RCP 134.21 134.61 135.21 152.77 0.02      0.16        0.40        33.04      11.18 -        11.18 Cap-OK 134.34 0.40      33.04    

-        -          -        -        

C-1 On-Grade 2 28 24 RCP 6 24 RCP 134.49 134.40 135.40 149.59 0.01      0.01        -          -          10.00 -        10.00 Ovrfl-OK 134.34 -        -        

B-B Grate Sag 2 28 24 RCP 6 24 RCP 133.98 134.40 134.98 148.76 0.04      0.04        0.42        33.86      7.77 10.00    17.77 Cap-OK 134.34 0.42      33.86    

-        

B-B Grate Sag 1 15 24 RCP 134.51 135.25 135.51 152.78 -        0.01        0.74        22.47      7.11 -        7.11 Cap-OK 134.34 -        -        

-        

C-1 On-Grade 2 28 24 RCP 134.87 134.66 135.66 147.72 0.01      -          -          -          7.40 -        7.40 Ovrfl-OK 134.34 -        -        

C-1 Sag 2 28 24 RCP 134.47 134.66 135.47 147.56 0.03      -          0.19        15.38      6.61 7.40      14.02 Cap-OK 134.34 -        -        

C-2 Sag 2 28 24 RCP 133.34 133.94 134.34 146.02 0.03      -          0.60        43.49      13.73 -        13.73 Cap-OK 134.34 0.60      43.49    

-        

C-1 On-Grade 2 28 24 RCP 134.15 133.99 134.99 144.06 0.01      -          -          -          8.59 -        8.59 Ovrfl-OK 134.34 -        -        

C-1 Sag 2 28 24 RCP 133.46 133.99 134.46 143.68 0.08      -          0.53        25.69      15.32 8.59      23.91 Cap-OK 134.34 0.53      25.69    

C-2 Sag 2 28 24 RCP 133.34 133.74 134.34 143.17 0.01      -          0.40        35.51      8.41 -        8.41 Cap-OK 134.34 0.40      35.51    

-        

APPENDIX B-4

PROPOSED ALTERNATIVE 1

Under HGL Conditions Which Exceed NG Elevations @ ROW Inlet Capacities Are Computed Using

Minimum Head = Difference in Gutter Elevations between High Point and Inlet OR Maximum Allowable Ponding Depth

100-Year SHEET FLOW COMPUTATIONS

INDIVIDUAL INLET CAPACITY COMPUTATIONS LOWEST INLETS PONDING COMPUTATIONS

INLET LEADS

Inlet 1 (Far) to Inlet 2 (Near)                        Inlet 2 (Near) to MH

100-year Headloss

through Inlet Leads

(ft)

Carry-

Over

from U/S 

High Point

(cfs)

Total Flow

@ Inlets

(cfs)

Check 

Available 

Capacity 

or 

Overflow 

Contained 

Critical 

Minimum 

NG Elev

Available 

Head

@

Inlets

(ft)

Inlet 

Capacity 

@ 

Available 

Head

(cfs)

Cumulative 

Inlet 

Capacity

Total 

Sheet 

Flow @ 

Lowest 

Inlets

(100yr-

Check 

Available 

Capacity 

Exceeds 

Sheet 

Flow

Sag or

On-GradeInlet Type

Number 

of Inlets

@ 

Location

Gutter Elev

@ Inlets

Gutter Elev

@

D/S High 

Point

100-year

HGL

 @ MH

(ft)

Available 

Head for 

Inlet Flow 

Only

(ft)

Inlet 

Capacity@ 

Available 

Head

(cfs)

100-yr Local 

Runoff

To Inlets

(cfs)

Minimum

NG Elev @

D/S High or 

Inlet

1% AEP SHEET FLOW COMPUTATIONS



STORM SEWER CALCULATIONS

CITY OF HOUSTON / HARRIS COUNTY CRITERIA 10

Storm Event : 2 & 100-YEAR 54.68

Project : 6.96 12.00

0.6623

Date : 2/14/2022 1.00 Starting FL from LiDAR @ Outfall 0.50

By : GPF Q=Cf*C*A*i 8.00

Reviewed By: 10-year

1/4 ac & 

Smaller 

Lots

0.55 0.80 0.18

Delta

(ac)

Total

(ac)
Delta or

Trib Tc Total

Intensity

" i " (in/hr)

Runoff 

Flow

(cfs)

Span

(ft) X

Height

(ft)

@

U/S M.H.

@

D/S M.H.

U/S

(ft)

D/S

(ft)

U/S

(ft)

D/S

(ft)

Raven Song Drive S.1.C S A1-C-1&2 1.6349 1.63      1.63 0.5500 0.90 25.9 25.9 5.41 4.87 60 24 RCP 0.013 3.14 0.500 0.200 3.2 10.12 0.12 0.000 126.94 126.82 128.94 128.82 1.55 Vel-OK 0.046 0.028 137.12 137.09 135.76 135.26 136.26 1.860 HGL Too High

Raven South Drive S R A1-A&B-1&2 2.2538 2.25      3.89 0.5500 2.14 0.6 26.5 5.34 11.43 200 30 RCP 0.013 4.91 0.625 0.130 3.0 14.79 0.26 0.000 126.82 126.56 129.32 129.06 2.33 Vel-OK 0.078 0.155 137.09 136.94 135.46 134.96 135.96 2.132 HGL Too High

Raven South Drive R Q -       3.89 0.5500 2.14 1.4 28.0 5.20 11.43 70 30 RCP 0.013 4.91 0.625 0.129 3.0 14.71 0.09 0.000 126.56 126.47 129.06 128.97 2.33 Vel-OK 0.078 0.054 136.94 136.88 136.19 135.69 136.69 1.247 HGL Too High

Raven South Drive Q P A3-A&B-1&2 2.9238 2.92      6.81 0.5500 3.75 0.5 28.5 5.15 19.29 428 30 RCP 0.013 4.91 0.625 0.129 3.0 14.70 0.55 0.000 126.47 125.92 128.97 128.42 3.93 Vel-OK 0.221 0.946 136.88 135.94 136.01 135.51 136.51 1.373 HGL Too High

Raven South Drive P O -       6.81 0.5500 3.75 1.8 30.3 4.98 19.29 86 30 RCP 0.013 4.91 0.625 0.128 3.0 14.67 0.11 0.000 125.92 125.81 128.42 128.31 3.93 Vel-OK 0.221 0.190 135.94 135.75 136.43 135.93 136.93 0.007 HGL Too High

Raven South Drive O N -       6.81 0.5500 3.75 0.4 30.7 4.95 19.29 165 30 RCP 0.013 4.91 0.625 0.036 1.6 7.76 0.06 2.690 125.81 125.75 128.31 128.25 3.93 Vel-OK 0.221 0.365 135.75 135.38 136.18 135.68 136.68 0.067 HGL Too High

Raven South Drive Raven Park (Scamp) N M A6-A-1&2 1.8846 7.34     14.15 0.5500 7.78 28.9 31.4 4.89 38.05 285 66 RCP 0.013 23.76 1.375 0.050 3.2 75.09 0.14 0.000 123.06 122.92 128.56 128.42 1.60 Vel-OK 0.013 0.037 135.38 135.35 135.84 135.34 136.34 0.042 HGL Too High

Raven South Drive Shaft Dr M L A7-A&B-1&2 1.0755 41.22   55.37 0.3692 20.44 44.4 44.4 4.02 82.26 285 66 RCP 0.013 23.76 1.375 0.050 3.2 75.09 0.14 0.000 122.92 122.78 128.42 128.28 3.46 Vel-OK 0.060 0.171 135.35 135.17 135.52 135.02 136.02 0.325 HGL Too High

Raven South Drive Nevermore Dr L K A8-A-1&2 0.9607 6.76     62.13 0.3889 24.16 29.4 45.8 3.95 95.54 285 66 RCP 0.013 23.76 1.375 0.050 3.2 75.09 0.14 0.000 122.78 122.64 128.28 128.14 4.02 Vel-OK 0.081 0.231 135.17 134.94 135.64 135.14 136.14 0.034 HGL Too High

Raven South Drive Birdcall Dr K J A9-A-1&2 0.9956 18.87   81.01 0.4264 34.54 33.6 47.0 3.90 134.59 285 66 RCP 0.013 23.76 1.375 0.050 3.2 75.09 0.14 0.000 122.64 122.50 128.14 128.00 5.66 Vel-OK 0.161 0.458 134.94 134.49 135.64 135.14 136.14 -0.197 OK

Raven South Drive Ravens Caw J H A10-A-1&2 1.0017 7.32     88.33 0.4367 38.57 29.8 47.8 3.86 148.76 200 66 RCP 0.013 23.76 1.375 0.050 3.2 75.09 0.10 0.000 122.50 122.40 128.00 127.90 6.26 Vel-OK 0.196 0.392 134.49 134.09 135.14 134.64 135.64 -0.154 OK

Raven South Drive H G -       88.33 0.4367 38.57 0.5 48.4 3.83 148.76 95 66 RCP 0.013 23.76 1.375 0.050 3.2 75.09 0.05 0.000 122.40 122.35 127.90 127.85 6.26 Vel-OK 0.196 0.186 134.09 133.91 135.30 134.80 135.80 -0.707 OK

Raven South Drive Ravens Roost Dr G F.2 A12-A&B-1&2 1.0228 6.34     94.67 0.4443 42.06 29.7 48.6 3.82 160.69 68 66 RCP 0.013 23.76 1.375 0.050 3.2 75.09 0.03 0.000 122.35 122.32 127.85 127.82 6.76 Vel-OK 0.229 0.156 133.91 133.75 134.66 134.16 135.16 -0.253 OK

Raven South Drive F.2 F -       94.67 0.4443 42.06 0.2 48.8 3.81 160.69 208 66 RCP 0.013 23.76 1.375 0.050 3.2 75.09 0.10 0.000 122.32 122.22 127.82 127.72 6.76 Vel-OK 0.229 0.476 133.75 133.27 135.40 134.90 135.90 -1.149 OK

Raven South Drive F E A14-A-1&2 1.1371 1.14      95.81 0.4455 42.68 0.5 49.3 3.79 161.77 25 66 RCP 0.013 23.76 1.375 0.080 4.0 94.98 0.02 0.000 122.22 122.20 127.72 127.70 6.81 Vel-OK 0.232 0.058 133.27 133.22 134.80 134.30 135.30 -1.025 OK

Raven South Drive Ravens Flight Dr E D 7.66     103.47 0.4532 46.90 31.5 49.4 3.79 177.61 272 66 RCP 0.013 23.76 1.375 0.147 5.4 128.78 0.40 0.000 122.20 121.80 127.70 127.30 7.48 Vel-OK 0.280 0.761 133.22 132.46 134.80 134.30 135.30 -1.083 OK

Raven South Drive D C A16-A-1&2 1.3717 1.37      104.84 0.4545 47.65 0.6 50.0 3.76 179.19 15 66 RCP 0.013 23.76 1.375 -0.133 #NUM! #NUM! -0.02 0.000 121.80 121.82 127.30 127.32 7.54 Vel-OK 0.285 0.043 132.46 132.41 134.17 133.67 134.67 -1.214 OK

Raven South Drive Blackbird Dr C B 5.91     110.75 0.4596 50.90 30.7 50.0 3.76 191.35 275 66 RCP 0.013 23.76 1.375 0.138 5.3 124.83 0.38 -0.200 121.82 121.44 127.32 126.94 8.05 Vel-OK 0.325 0.893 132.41 131.52 134.17 133.67 134.67 -1.257 OK

Raven South Drive B A A18-A-1&2 1.2100 1.21      111.96 0.4606 51.57 0.6 50.6 3.73 192.58 15 66 RCP 0.013 23.76 1.375 0.200 6.3 150.18 0.03 0.200 121.64 121.61 127.14 127.11 8.11 Vel-OK 0.329 0.049 131.52 131.47 134.14 133.64 134.64 -2.120 OK

Cypress North Houston Raven Wing Dr A CNH-1 6.88     118.84 0.4658 55.35 30.7 50.6 3.73 206.64 200 66 RCP 0.013 23.76 1.375 0.315 7.9 188.47 0.63 0.000 121.41 120.78 126.91 126.28 8.70 Vel-OK 0.379 0.757 131.47 130.71 134.14 133.64 134.64 -2.169 OK

Cypress North Houston (North Trunkline) CNH-1 CNH 2 19.96   138.80 0.5138 71.32 4.0 51.0 3.72 282.04 555 66 RCP 0.013 23.76 1.375 0.114 4.8 113.14 0.63 0.000 120.78 120.15 126.28 125.65 11.87 Vel-OK 0.705 3.915 130.71 126.80 136.50 136.00 135.50 -5.286 OK

Cypress North Houston CNH 2 CNH-3 -       138.80 0.5138 71.32 0.8 51.8 3.68 282.04 65 66 RCP 0.013 23.76 1.375 -1.062 #NUM! #NUM! -0.69 0.000 120.15 120.84 125.65 126.34 11.87 Vel-OK 0.705 0.459 126.80 126.34 136.50 136.00 135.50 -9.201 OK

Cypress North Houston (South Trunkline) CNH-3 E133 74.55   213.35 0.5672 121.02 147.7 147.7 1.94 282.04 85 2 7 X 4 RCB 0.013 54.22 1.327 -0.071 #NUM! #NUM! -0.06 120.84 120.90 124.84 124.90 5.20 Vel-OK 0.142 0.121 125.02 124.90 136.50 136.00 135.50 -10.979 OK

Raven Park Dr (Scamp Dr) M.2.A M.1.A B1-A&B-1&2 3.4862 3.49      3.49 0.5500 1.92 27.5 27.5 5.25 10.06 258 24 RCP 0.013 3.14 0.500 0.221 3.4 10.62 0.57 0.000 127.02 126.45 129.02 128.45 3.20 Vel-OK 0.198 0.510 136.01 135.50 135.50 135.00 136.00 1.007 HGL Too High

Raven Park Dr (Scamp Dr) M.1.A N B2-A&B-1&2 1.9712 1.97      5.46 0.5500 3.00 1.3 28.8 5.12 15.36 25 24 RCP 0.013 3.14 0.500 2.800 12.0 37.85 0.70 2.690 126.45 125.75 128.45 127.75 4.89 Vel-OK 0.461 0.115 135.50 135.38 135.54 135.04 136.04 0.457 HGL Too High

Shaft Drive M.9 M.8 C1-A&B-1&2 1.8431 4.2248 6.07      6.07 0.2924 1.77 28.7 28.7 5.12 9.09 279 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.25 0.000 126.54 126.29 130.04 129.79 0.94 Vel-OK 0.008 0.023 137.16 137.13 135.74 135.24 136.24 1.917 HGL Too High

M.8 M.7 -       6.07 0.2924 1.77 4.9 33.7 4.70 9.09 305 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.27 0.000 126.29 126.02 129.79 129.52 0.94 Vel-OK 0.008 0.025 137.13 137.11 136.04 135.54 136.54 1.594 HGL Too High

Shaft Drive M.7 M.5 C1-A&B-1&2 2.5051 22.8323 25.34   31.41 0.2312 7.26 5.4 39.0 4.33 31.45 483 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.43 0.000 126.02 125.59 129.52 129.09 3.27 Vel-OK 0.098 0.472 137.11 136.64 136.04 135.54 136.54 1.569 HGL Too High

Shaft Drive M.5 M.4 -       31.41 0.2312 7.26 2.5 41.5 4.18 31.45 120 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.11 0.000 125.59 125.48 129.09 128.98 3.27 Vel-OK 0.098 0.117 136.64 136.52 136.04 135.54 136.54 1.097 HGL Too High

Shaft Drive M.4 M.3 C4-A-1&2 2.0244 2.02      33.43 0.2505 8.38 0.6 42.1 4.15 34.75 25 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.02 0.000 125.48 125.46 128.98 128.96 3.61 Vel-OK 0.119 0.030 136.52 136.49 135.52 135.02 136.02 1.500 HGL Too High

Shaft Drive M.3 M.2 C5-A&B-1&2 3.9219 3.92      37.35 0.2820 10.53 0.1 42.2 4.14 43.63 590 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.53 0.000 125.46 124.93 128.96 128.43 4.54 Vel-OK 0.188 1.110 136.49 135.38 135.25 134.75 135.75 1.740 HGL Too High

Shaft Drive M.2 M C6-A&B-1&2 2.7910 2.79      40.14 0.3006 12.07 2.2 44.4 4.03 48.58 15 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.01 2.000 124.93 124.92 128.43 128.42 5.05 Vel-OK 0.233 0.035 135.38 135.35 135.52 135.02 136.02 0.360 HGL Too High

Nevermore Drive L.3.A L.2.A D0-A&B-1 2.1818 2.18      2.18 0.5500 1.20 26.5 26.5 5.35 6.42 195 24 RCP 0.013 3.14 0.500 0.180 3.1 9.60 0.35 0.000 127.80 127.45 129.80 129.45 2.04 Vel-OK 0.081 0.157 136.47 136.31 135.91 135.41 136.41 1.061 HGL Too High

Nevermore Drive L.2.A L.1.A D1-A&B-1&2 2.3420 2.34      4.52 0.5500 2.49 1.6 28.1 5.19 12.91 311 24 RCP 0.013 3.14 0.500 0.450 4.8 15.18 1.40 0.050 127.45 126.05 129.45 128.05 4.11 Vel-OK 0.326 1.013 136.31 135.30 135.40 134.90 135.90 1.414 HGL Too High

Nevermore Drive L.1.A K D2-A&B-1&2 1.2770 1.28      5.80 0.5500 3.19 1.3 29.3 5.07 16.17 25 24 RCP 0.013 3.14 0.500 1.520 8.9 27.89 0.38 2.840 126.00 125.62 128.00 127.62 5.15 Vel-OK 0.511 0.128 135.30 135.17 135.34 134.84 135.84 0.462 HGL Too High

Birdcall Lane K.7 K.6 E1-A&B-1&2 2.4690 10.03   10.03 0.5500 5.52 29.0 29.0 5.10 28.12 24 36 RCP 0.013 7.07 0.750 0.110 3.1 22.12 0.03 0.000 125.75 125.72 128.75 128.72 3.98 Vel-OK 0.178 0.043 137.00 136.96 135.86 135.36 136.36 1.640 HGL Too High

Birdcall Lane K.6 K.5 E2-A&B-1&2 1.5307 1.53      11.56 0.5500 6.36 0.1 29.1 5.09 32.35 315 36 RCP 0.013 7.07 0.750 0.110 3.1 22.12 0.35 0.000 125.72 125.37 128.72 128.37 4.58 Vel-OK 0.235 0.741 136.96 136.22 135.85 135.35 136.35 1.607 HGL Too High

Birdcall Lane K.5 K.4 -       11.56 0.5500 6.36 1.1 30.2 4.98 32.35 135 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.12 0.000 125.37 125.25 128.87 128.75 3.36 Vel-OK 0.103 0.140 136.22 136.08 136.14 135.64 136.64 0.576 HGL Too High

Birdcall Lane K.4 K.3 E3a-A&B-1 1.7913 1.79      13.35 0.5500 7.34 0.7 30.9 4.93 36.17 245 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.22 0.000 125.25 125.03 128.75 128.53 3.76 Vel-OK 0.129 0.317 136.08 135.76 135.86 135.36 136.36 0.716 HGL Too High

Birdcall Lane K.3 K.1 E4-A&B-1&2 2.8743 2.87      16.22 0.5500 8.92 1.1 32.0 4.83 43.14 415 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.37 0.000 125.03 124.66 128.53 128.16 4.48 Vel-OK 0.184 0.763 135.76 135.00 135.25 134.75 135.75 1.010 HGL Too High

Birdcall Lane K.1 K E5-A&B-1&2 1.6504 1.65      17.88 0.5500 9.83 1.5 33.5 4.71 46.33 25 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.02 2.000 124.66 124.64 128.16 128.14 4.82 Vel-OK 0.212 0.053 135.00 134.94 135.34 134.84 135.84 0.156 HGL Too High

820.00

Ravens Mate Drive K.7.1 K.7 L1-A&B-1&2 2.8026 2.80      2.80 0.5500 1.54 27.0 27.0 5.30 8.16 288 24 RCP 0.013 3.14 0.500 0.354 4.3 13.46 1.02 0.380 127.15 126.13 129.15 128.13 2.60 Vel-OK 0.130 0.375 137.37 137.00 135.64 135.14 136.14 2.235 HGL Too High

Ravens Mate Drive K.7.2 K.7 K1-A&B-1&2 2.7541 4.76     4.76 0.5500 2.62 28.2 28.2 5.18 13.55 216 24 RCP 0.013 3.14 0.500 0.435 4.8 14.92 0.94 0.389 127.08 126.14 129.08 128.14 4.31 Vel-OK 0.359 0.775 137.77 137.00 135.50 135.00 136.00 2.775 HGL Too High

Ravens Mate Drive K.7.2.A K.7.2 K1-C-1&2 2.0029 2.00      2.00 0.5500 1.10 26.3 26.3 5.37 5.91 48 24 RCP 0.013 3.14 0.500 0.292 3.9 12.22 0.14 0.000 127.22 127.08 129.22 129.08 1.88 Vel-OK 0.068 0.033 137.81 137.77 135.80 135.30 136.30 2.507 HGL Too High

Ravens Caw Drive J.3.A J.2.A F0-A&B-1 2.1602 2.16      2.16 0.5500 1.19 26.5 26.5 5.35 6.36 265 24 RCP 0.013 3.14 0.500 0.180 3.1 9.60 0.48 0.000 126.32 125.84 128.32 127.84 2.02 Vel-OK 0.079 0.209 136.21 136.00 135.41 134.91 135.91 1.302 HGL Too High

Ravens Caw Drive J.2.A J.1.A F1-A&B-1&2 3.1540 3.15      5.31 0.5500 2.92 2.2 28.6 5.13 15.00 311 24 RCP 0.013 3.14 0.500 0.119 2.5 7.80 0.37 0.150 125.84 125.47 127.84 127.47 4.78 Vel-OK 0.440 1.368 136.00 134.64 134.75 134.25 135.25 1.753 HGL Too High

Ravens Caw Drive J.1.A J F2-A&B-1&2 1.0077 1.01      6.32 0.5500 3.48 1.1 29.7 5.03 17.50 25 24 RCP 0.013 3.14 0.500 1.400 8.5 26.77 0.35 2.470 125.32 124.97 127.32 126.97 5.57 Vel-OK 0.598 0.150 134.64 134.49 134.84 134.34 135.34 0.295 HGL Too High

Raven Roost Drive G.3.A G.2.A G0-A&B-1 1.6956 1.70      1.70 0.5500 0.93 26.0 26.0 5.40 5.04 170 24 RCP 0.013 3.14 0.500 0.180 3.1 9.60 0.31 0.000 126.00 125.69 128.00 127.69 1.60 Vel-OK 0.050 0.084 135.14 135.06 135.14 134.64 135.64 0.500 HGL Too High

Raven Roost Drive G.2.A G.1.A G1-A&B-1&2 2.1683 2.17      3.86 0.5500 2.13 1.8 27.7 5.22 11.09 353 24 RCP 0.013 3.14 0.500 0.218 3.4 10.57 0.77 0.050 125.69 124.92 127.69 126.92 3.53 Vel-OK 0.240 0.849 135.06 134.21 134.71 134.21 135.21 0.845 HGL Too High

Raven Roost Drive G.1.A G G2-A&B-1&2 1.4552 1.46      5.32 0.5500 2.93 1.7 29.4 5.06 14.80 70 24 RCP 0.013 3.14 0.500 0.514 5.2 16.22 0.36 2.160 124.87 124.51 126.87 126.51 4.71 Vel-OK 0.428 0.300 134.21 133.91 134.82 134.32 135.32 -0.113 OK

Raven Rook Drive E.4 E.3 H1-A&B-1&2 2.3772 3.90     3.90 0.5500 2.14 27.7 27.7 5.22 11.19 396 24 RCP 0.013 3.14 0.500 0.376 4.4 13.88 1.49 0.000 126.13 124.64 128.13 126.64 3.56 Vel-OK 0.245 0.969 135.02 134.05 134.71 134.21 135.21 0.808 HGL Too High

Raven Flight Drive E.3 E.2 -       3.90 0.5500 2.14 1.9 29.6 5.05 11.19 142 24 RCP 0.013 3.14 0.500 0.223 3.4 10.68 0.32 0.000 124.64 124.32 126.64 126.32 3.56 Vel-OK 0.245 0.348 134.05 133.70 135.34 134.84 135.84 -0.791 OK

Raven Flight Drive E.2 E.1 H2a-A&B-1 2.1367 2.14      6.03 0.5500 3.32 0.7 30.2 4.99 16.54 203 30 RCP 0.013 4.91 0.625 0.223 3.9 19.36 0.45 0.000 124.32 123.87 126.82 126.37 3.37 Vel-OK 0.163 0.330 133.70 133.37 134.99 134.49 135.49 -0.789 OK

Raven Flight Drive E.1 E H3-A&B-1&2 1.6284 1.63      7.66 0.5500 4.21 1.0 31.2 4.90 20.64 61 30 RCP 0.013 4.91 0.625 0.197 3.7 18.19 0.12 1.550 123.87 123.75 126.37 126.25 4.21 Vel-OK 0.253 0.154 133.37 133.22 134.48 133.98 134.98 -0.609 OK

Raven Flight Drive E.4.C E.4 K1-C-1&2 1.5183 1.52      1.52 0.5500 0.84 25.8 25.8 5.43 4.53 14 24 RCP 0.013 3.14 0.500 4.286 14.9 46.83 0.60 0.000 126.73 126.13 128.73 128.13 1.44 Vel-OK 0.040 0.006 135.02 135.02 135.01 134.51 135.51 0.514 HGL Too High

Blackbird Drive C.3.A C.2.A I0-A&B-1 1.5844 1.58      1.58 0.5500 0.87 25.8 25.8 5.42 4.72 160 24 RCP 0.013 3.14 0.500 0.180 3.1 9.60 0.29 0.000 126.56 126.27 128.56 128.27 1.50 Vel-OK 0.044 0.070 133.14 133.07 135.37 134.87 135.87 -1.730 OK

Blackbird Drive C.2.A C.1.A I1-A&B-1&2 1.3823 1.38      2.97 0.5500 1.63 1.8 27.6 5.23 8.54 436 24 RCP 0.013 3.14 0.500 0.252 3.6 11.36 1.10 0.100 126.27 125.17 128.27 127.17 2.72 Vel-OK 0.142 0.621 133.07 132.45 134.97 134.47 135.47 -1.400 OK

Blackbird Drive C.1.A C I2-A&B-1&2 2.9466 2.95      5.91 0.5500 3.25 2.7 30.3 4.98 16.20 61 36 RCP 0.013 7.07 0.750 2.049 13.5 95.48 1.25 2.000 125.07 123.82 128.07 126.82 2.29 Vel-OK 0.059 0.036 132.45 132.41 133.84 133.34 134.34 -0.891 OK

Raven Wing Drive A.3.A A.2.A J0-A&B-1 1.8563 1.86      1.86 0.5500 1.02 26.2 26.2 5.38 5.50 270 24 RCP 0.013 3.14 0.500 0.180 3.1 9.60 0.49 0.000 125.77 125.28 127.77 127.28 1.75 Vel-OK 0.059 0.159 133.45 133.29 134.65 134.15 135.15 -0.703 OK

Raven Wing Drive A.2.A A.1,A J1-A&B-1&2 3.2555 3.26      5.11 0.5500 2.81 2.6 28.7 5.12 14.41 436 24 RCP 0.013 3.14 0.500 0.261 3.7 11.57 1.14 0.000 125.28 124.14 127.28 126.14 4.59 Vel-OK 0.406 1.768 133.29 131.52 133.96 133.46 134.46 -0.172 OK

Raven Wing Drive A.1,A A J2-A&B-1&2 1.7690 1.77      6.88 0.5500 3.78 1.6 30.3 4.98 18.84 61 36 RCP 0.013 7.07 0.750 2.016 13.4 94.71 1.23 1.500 124.14 122.91 127.14 125.91 2.67 Vel-OK 0.080 0.049 131.52 131.47 133.84 133.34 134.34 -1.820 OK

Percentage of FLOW from MH 1-4 to MH 1-5; Manually Adjusted to Balance HGLs at MH 1-4 0.4805 -0.071 -0.071 Percentage of FLOW from MH 1-4 to MH 1-5; Manually Adjusted to Balance HGLs at MH 1-4

Cypress-N. Houston (North Trunkline) MH 1-4 MH 1-5 75.40 418 42 RCP 0.013 9.62 0.875 0.129 3.8 36.16 0.54 0.000 124.59 124.05 128.09 127.55 7.84 Vel-OK 0.562 2.348 137.05 134.70 135.10 134.80 134.80 2.251 HGL Too High

Cypress-N. Houston (North Trunkline) MH 1-5 CNH-1 75.40 1,448 48 RCP 0.013 12.57 1.000 0.122 4.0 50.22 1.77 1.500 124.05 122.28 128.05 126.28 6.00 Vel-OK 0.276 3.990 134.70 130.71 136.50 135.50 135.50 -0.796 OK

Detained Area - Assumed Initial Tc to produce Undeveloped Flow Rate

Raven Roost (Lake) RR RR7 39.7800 39.78   39.78 0.5500 21.88 139.1 139.1 2.01 44.08 1,787 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 1.61 0.000 122.93 121.32 126.43 124.82 4.58 Vel-OK 0.192 3.430 129.41 125.98 133.50 133.30 133.30 -3.893 OK

Raven Roost (Lake) RR7 RR8 -       39.78 0.5500 21.88 6.5 145.6 1.96 44.08 459 42 RCP 0.013 9.62 0.875 0.146 4.0 38.44 0.67 0.000 121.32 120.65 124.82 124.15 4.58 Vel-OK 0.192 0.881 125.98 125.10 133.00 132.80 132.80 -6.823 OK

Raven Roost (Lake) RR8 CNH-3 -       39.78 0.5500 21.88 1.7 147.3 1.94 44.08 69 2 36 RCP 0.013 14.14 0.750 -0.275 #NUM! #NUM! -0.19 0.000 120.65 120.84 123.65 123.84 3.12 Vel-OK 0.109 0.075 125.10 125.02 136.50 135.50 135.50 -10.404 OK

Percentage of FLOW from MH 1-3 to MH 2-3; Based on Ratio of Design Qs of Exiting Pipes 0.2828 Percentage of FLOW from MH 1-3 to MH 2-3; Based on Ratio of Design Qs of Exiting Pipes

Cypress-N. Houston (South Trunkline) MH 2-1 MH 2-2 19.9300 19.93   19.93 0.8000 15.94 31.9 31.9 4.84 77.17 499 5 X 3 RCB 0.013 14.11 0.977 0.329 6.5 91.12 1.64 0.000 127.22 125.58 130.22 128.58 5.47 Vel-OK 0.236 1.177 138.93 137.76 137.00 136.50 136.50 2.432 HGL Too High

Cypress-N. Houston (South Trunkline) MH 2-2 MH 1-3 3.5600 3.56      23.49 0.8000 18.79 1.5 33.5 4.72 88.67 144 5 X 3 RCB 0.013 14.11 0.977 0.566 8.5 119.51 0.82 0.000 125.58 124.76 128.58 127.76 6.28 Vel-OK 0.312 0.449 137.76 137.31 137.00 136.50 136.50 1.255 HGL Too High

Cypress-N. Houston (South Trunkline) MH 1-3 MH 2-3 6.1200 6.12      29.61 0.8000 23.69 0.4 33.8 4.69 31.41 25 5 X 3 RCB 0.013 14.11 0.977 1.640 14.4 203.44 0.41 0.000 124.76 124.35 127.76 127.35 2.23 Vel-OK 0.039 0.010 137.31 137.30 135.10 134.80 134.80 2.506 HGL Too High

Cypress-N. Houston (South Trunkline) MH 2-3 MH 2-4 2.8700 2.87      32.48 0.8000 25.98 0.2 34.0 4.67 152.88 75 8 X 3 RCB 0.013 23.11 1.131 1.240 13.8 319.30 0.93 0.000 124.35 123.42 127.35 126.42 6.62 Vel-OK 0.284 0.213 137.30 137.08 135.10 134.80 134.80 2.497 HGL Too High

Cypress-N. Houston (South Trunkline) MH 2-4 CNH-3 2.2900 2.29      34.77 0.8000 27.82 32.0 34.2 4.66 201.20 2,450 8 X 3 RCB 0.013 23.11 1.131 0.105 4.0 93.05 2.58 0.000 123.42 120.84 126.42 123.84 8.71 Vel-OK 0.492 12.063 137.08 125.02 135.10 134.80 134.80 2.283 HGL Too High

Cypress-N. Houston (South Trunkline) MH 1-4 MH 2-4 19.9600 19.96   19.96 0.8000 15.97 31.9 31.9 4.84 77.28 25 54 RCP 0.013 15.90 1.125 4.680 26.7 425.42 1.17 0.000 124.59 123.42 129.09 127.92 4.86 Vel-OK 0.154 0.039 137.12 137.08 135.10 134.80 134.80 2.322 HGL Too High

Cypress-N. Houston (South Trunkline) MH 1-3 MH 1-4 10 79.67 52 42 RCP 0.013 9.62 0.875 0.327 6.0 57.53 0.17 0.000 124.76 124.59 128.26 128.09 8.28 Vel-OK 0.627 0.326 137.38 137.05 135.10 134.80 134.80 2.577 HGL Too High
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STORM SEWER CALCULATIONS

CITY OF HOUSTON / HARRIS COUNTY CRITERIA

Storm Event : 2 & 100-YEAR

Project :

Date : 2/14/2022
By : GPF

Reviewed By:

Raven Song Drive S.1.C S

Raven South Drive S R

Raven South Drive R Q

Raven South Drive Q P

Raven South Drive P O

Raven South Drive O N

Raven South Drive Raven Park (Scamp) N M

Raven South Drive Shaft Dr M L

Raven South Drive Nevermore Dr L K

Raven South Drive Birdcall Dr K J

Raven South Drive Ravens Caw J H

Raven South Drive H G

Raven South Drive Ravens Roost Dr G F.2

Raven South Drive F.2 F

Raven South Drive F E

Raven South Drive Ravens Flight Dr E D

Raven South Drive D C

Raven South Drive Blackbird Dr C B

Raven South Drive B A

Cypress North Houston Raven Wing Dr A CNH-1

Cypress North Houston (North Trunkline) CNH-1 CNH 2

Cypress North Houston CNH 2 CNH-3

Cypress North Houston (South Trunkline) CNH-3 E133

Raven Park Dr (Scamp Dr) M.2.A M.1.A

Raven Park Dr (Scamp Dr) M.1.A N

Shaft Drive M.9 M.8

M.8 M.7

Shaft Drive M.7 M.5

Shaft Drive M.5 M.4

Shaft Drive M.4 M.3

Shaft Drive M.3 M.2

Shaft Drive M.2 M

Nevermore Drive L.3.A L.2.A

Nevermore Drive L.2.A L.1.A

Nevermore Drive L.1.A K

Birdcall Lane K.7 K.6

Birdcall Lane K.6 K.5

Birdcall Lane K.5 K.4

Birdcall Lane K.4 K.3

Birdcall Lane K.3 K.1

Birdcall Lane K.1 K

Ravens Mate Drive K.7.1 K.7

Ravens Mate Drive K.7.2 K.7

Ravens Mate Drive K.7.2.A K.7.2

Ravens Caw Drive J.3.A J.2.A

Ravens Caw Drive J.2.A J.1.A

Ravens Caw Drive J.1.A J

Raven Roost Drive G.3.A G.2.A

Raven Roost Drive G.2.A G.1.A

Raven Roost Drive G.1.A G

Raven Rook Drive E.4 E.3

Raven Flight Drive E.3 E.2

Raven Flight Drive E.2 E.1

Raven Flight Drive E.1 E

Raven Flight Drive E.4.C E.4

Blackbird Drive C.3.A C.2.A

Blackbird Drive C.2.A C.1.A

Blackbird Drive C.1.A C

Raven Wing Drive A.3.A A.2.A

Raven Wing Drive A.2.A A.1,A

Raven Wing Drive A.1,A A

Cypress-N. Houston (North Trunkline) MH 1-4 MH 1-5

Cypress-N. Houston (North Trunkline) MH 1-5 CNH-1

Raven Roost (Lake) RR RR7

Raven Roost (Lake) RR7 RR8

Raven Roost (Lake) RR8 CNH-3

Cypress-N. Houston (South Trunkline) MH 2-1 MH 2-2

Cypress-N. Houston (South Trunkline) MH 2-2 MH 1-3

Cypress-N. Houston (South Trunkline) MH 1-3 MH 2-3

Cypress-N. Houston (South Trunkline) MH 2-3 MH 2-4

Cypress-N. Houston (South Trunkline) MH 2-4 CNH-3

Cypress-N. Houston (South Trunkline) MH 1-4 MH 2-4

Cypress-N. Houston (South Trunkline) MH 1-3 MH 1-4

HCED Suddivision Drainage Projects - 

Ravensway South (UPIN 

19103MF14701)

Street Name Cross Street

FROM

M.H. #

TO

M.H. #

Street

Type

Pvmt W

(B-B)
X-Slope

(Sx) (ft-ft)

Blvd or

Crown

Curb

Height (ft)

Curb

Width (ft)

Allow 

Spread (ft)

Allow Gutter 

Depth (ft)

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281

2 28.0 0.0208 Crown 0.33 1.00 13.00 0.271 Design Storm Return Frequency 10  yr TSpread=1.243(QGutter*N/So
1/2*Sx

5/3)3/8 Qweir= Cweir*Lweir*H3/2 Qorif = Corif*Aorif*(2gH)1/2

3 41.0 0.0208 Crown 0.50 0.50 20.00 0.417 yGutter=TSpread*Sx LT=0.6*Q0.42*SL
0.3*[1/(N*Sx)]

0.6 Cweir= 2.60 Corif= 0.60 For Inlets On-Grade QBypass MUST BE ADDED to Downstream Inlet

4 25.0 0.0208 Blvd 0.50 0.50 12.00 0.250 Efficiency = 1-(1-L/LT)^1.8 Hweir =(Q/(C*L))2/3 Horif=(Q/(C*A*Sqrt(2g))2

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250 N-Value (Pavement) = 0.016 TxDOT Hydraulic Manual Table 4-8 QBypass = QTotal*(1-Eff) Tinlet=H/Sx

Enter Blvd Pavement Width as B-B dimension of One Side of Travel Lanes

Street 

Type

Drainage

Area (ac)
T/C Grade

(SO) (%)

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QGutter

(cfs)

Gutter

Spread (ft)

Gutter 

Depth (ft)

Q Bypass

(cfs)

Drainage

Area (ac)
T/C Grade

(SO) (%)

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QGutter

(cfs)

Gutter

Spread (ft)

Gutter 

Depth (ft)

Q Bypass

(cfs)

Inlet

Type

Sag or

On-Grade

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QInlet

(cfs)

Drainage

Area (ac)
T/C Grade

(SO) (%)

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QGutter

(cfs)

Gutter

Spread (ft)

Gutter 

Depth (ft)

Q Bypass

(cfs)

Drainage

Area (ac)
T/C Grade

(SO) (%)

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QGutter

(cfs)

Gutter

Spread (ft)

Gutter 

Depth (ft)

Q Bypass

(cfs)

Inlet

Type

Sag or

On-Grade

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QInlet

(cfs)

change N value call

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.7150 0.25 24.43 5.58 2.19 12.24 0.25 -   0.9199 0.25 24.85 5.53 2.80 13.40 0.28 -   B-B Grate Sag 24.85 5.53 4.97 3.51 0.07 No Inlet -   No Inlet -   No Inlet 13.40 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5156 0.25 23.90 5.64 1.60 10.87 0.23 -   0.3491 0.64 23.31 5.71 1.10 7.91 0.16 -   B-B Grate Sag 23.90 5.64 2.68 Below Gut -0.03 0.9598 0.25 24.93 5.52 2.91 13.61 0.28 -   0.4293 0.64 23.62 5.68 1.34 8.53 0.18 -   B-B Grate Sag 24.93 5.52 4.22 1.90 0.04 13.61 Gutter 3 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.2436 0.25 25.39 5.47 3.74 14.95 0.31 -   0.6625 0.50 24.30 5.59 2.04 10.45 0.22 -   B-B Grate Sag 25.39 5.47 5.73 5.06 0.11 0.3517 0.25 23.32 5.71 1.11 9.46 0.20 -   0.6660 0.50 24.31 5.59 2.05 10.47 0.22 -   B-B Grate Sag 24.31 5.59 3.13 Below Gut -0.01 14.95 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.4209 0.60 25.64 5.44 4.25 13.31 0.28 -   0.4637 0.25 23.73 5.66 1.44 10.46 0.22 -   B-B Grate Sag 25.64 5.44 5.64 4.87 0.10 No Inlet -   No Inlet -   No Inlet 13.31 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.3618 0.25 23.36 5.71 1.14 9.56 0.20 -   0.1560 0.25 22.21 5.86 0.50 7.04 0.15 -   B-B Grate Sag 23.36 5.71 1.63 Below Gut -0.04 0.3340 0.25 23.24 5.72 1.05 9.29 0.19 -   0.2237 0.25 22.68 5.79 0.71 8.03 0.17 -   B-B Grate Sag 23.24 5.72 1.76 Below Gut -0.04 9.56 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4702 0.25 23.76 5.66 1.46 10.51 0.22 -   0.4905 0.25 23.82 5.65 1.52 10.67 0.22 -   B-B Grate Sag 23.82 5.65 2.99 Below Gut -0.02 No Inlet -   No Inlet -   No Inlet 10.67 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4974 0.25 23.84 5.65 1.55 10.73 0.22 -   0.4982 0.25 23.85 5.65 1.55 10.74 0.22 -   B-B Grate Sag 23.85 5.65 3.09 Below Gut -0.01 No Inlet -   No Inlet -   No Inlet 10.74 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5169 0.60 23.90 5.64 1.60 9.23 0.19 -   0.4848 0.25 23.80 5.65 1.51 10.63 0.22 -   B-B Grate Sag 23.90 5.64 3.11 Below Gut -0.01 No Inlet -   No Inlet -   No Inlet 10.63 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.2972 0.25 23.08 5.74 0.94 8.90 0.19 -   0.2140 0.25 22.62 5.80 0.68 7.90 0.16 -   B-B Grate Sag 23.08 5.74 1.61 Below Gut -0.04 0.2254 0.25 22.69 5.79 0.72 8.05 0.17 -   0.2862 0.25 23.02 5.75 0.91 8.78 0.18 -   B-B Grate Sag 23.02 5.75 1.62 Below Gut -0.04 8.90 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4009 0.25 23.51 5.69 1.25 9.92 0.21 -   0.7362 0.45 24.47 5.57 2.26 11.08 0.23 -   B-B Grate Sag 24.47 5.57 3.49 0.24 0.01 No Inlet -   No Inlet -   No Inlet 11.08 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5908 0.25 24.11 5.62 1.82 11.42 0.24 -   0.7809 0.70 24.57 5.56 2.39 10.41 0.22 -   B-B Grate Sag 24.57 5.56 4.20 1.85 0.04 No Inlet -   No Inlet -   No Inlet 11.42 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.6880 0.75 24.36 5.59 2.11 9.82 0.20 -   0.5220 0.25 23.92 5.64 1.62 10.92 0.23 -   B-B Grate Sag 24.36 5.59 3.72 0.78 0.02 No Inlet -   No Inlet -   No Inlet 10.92 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.8696 0.25 24.76 5.54 2.65 13.13 0.27 -   0.4591 0.40 23.72 5.66 1.43 9.54 0.20 -   C-1 Sag 24.76 5.54 4.05 1.09 0.02 1.6365 0.60 25.91 5.41 4.87 14.00 0.29 -   0.5210 0.40 23.92 5.64 1.62 9.99 0.21 -   C-1 Sag 25.91 5.41 6.42 7.24 0.15 14.00 Gutter 3 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.2450 0.33 22.81 5.78 0.78 7.88 0.16 -   1.1175 0.25 25.20 5.49 3.37 14.38 0.30 -   C-1 Sag 25.20 5.49 4.11 1.27 0.03 0.4116 0.33 23.55 5.68 1.29 9.51 0.20 -   0.1971 0.25 22.51 5.82 0.63 7.67 0.16 -   C-1 Sag 23.55 5.68 1.90 Below Gut -0.07 14.38 Gutter 2 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 2.8062 0.25 26.99 5.30 4.35 15.81 0.33 -   1.4186 0.25 25.64 5.44 2.26 12.37 0.26 -   B-B Grate Sag 26.99 5.30 6.54 6.63 0.14 1.0193 0.25 25.03 5.51 1.64 10.98 0.23 -   0.8238 0.25 24.66 5.55 1.34 10.16 0.21 -   B-B Grate Sag 25.03 5.51 2.97 Below Gut -0.02 15.81 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 9.7221 0.32 29.93 5.01 10.56 21.06 0.44 -   13.1102 0.27 30.73 4.94 14.03 24.19 0.50 -   B-B Grate Sag 30.73 4.94 24.44 40.00 0.83 1.4587 0.32 25.69 5.44 1.72 10.66 0.22 -   1.0464 0.27 25.08 5.50 1.25 9.76 0.20 -   B-B Grate Sag 25.69 5.44 2.95 Below Gut -0.02 40.00 Inlet 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.1707 0.25 25.28 5.48 3.53 14.62 0.30 -   0.8537 0.47 24.73 5.54 2.60 11.61 0.24 -   B-B Grate Sag 25.28 5.48 6.10 5.78 0.12 No Inlet -   No Inlet -   No Inlet 14.62 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.8212 0.25 24.66 5.55 2.51 12.86 0.27 -   1.1027 0.25 25.17 5.49 3.33 14.31 0.30 -   B-B Grate Sag 25.17 5.49 5.81 5.22 0.11 0.6447 0.47 24.26 5.60 1.99 10.49 0.22 -   1.3533 0.25 25.55 5.45 4.06 15.41 0.32 -   B-B Grate Sag 25.55 5.45 5.99 5.57 0.12 15.41 Gutter 4 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.1405 0.25 25.23 5.49 3.44 14.49 0.30 -   0.2445 0.25 22.80 5.78 0.78 8.29 0.17 -   B-B Grate Sag 25.23 5.49 4.18 1.82 0.04 1.1695 0.25 25.28 5.48 3.53 14.62 0.30 -   0.2365 0.25 22.76 5.78 0.75 8.19 0.17 -   B-B Grate Sag 25.28 5.48 4.24 1.95 0.04 14.62 Gutter 3 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.0504 0.26 25.09 5.50 3.18 13.96 0.29 ######## -   C-1 On-Grade 25.09 5.50 3.18 Below Gut -0.03 1.1314 0.26 25.22 5.49 3.41 14.34 0.30 0.11 -   C-1 On-Grade 25.22 5.49 3.41 Below Gut -0.02 14.34 Gutter 3 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.6968 0.26 #NAME? #NAME? ######## #NAME? #NAME? ######## 0.4331 0.25 23.63 5.67 1.35 10.20 0.21 -   C-1 Sag #NAME? ######## ######## #NAME? #NAME? 0.6922 0.26 24.37 5.59 2.23 12.23 0.25 -   0.5199 0.25 23.91 5.64 1.61 10.90 0.23 -   C-1 Sag 24.37 5.59 3.83 0.47 0.01 #NAME? #NAME? #NAME? #NAME?

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4409 0.40 23.66 5.67 1.38 9.40 0.20 -   0.1548 0.25 22.20 5.86 0.50 7.02 0.15 -   B-B Grate Sag 23.66 5.67 1.86 Below Gut -0.04 0.4796 0.40 23.79 5.66 1.49 9.69 0.20 -   0.2017 0.25 22.54 5.81 0.64 7.73 0.16 -   B-B Grate Sag 23.79 5.66 2.12 Below Gut -0.04 9.69 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.4076 0.25 25.62 5.44 4.21 15.63 0.33 -   0.3369 0.25 23.26 5.72 1.06 9.31 0.19 -   B-B Grate Sag 25.62 5.44 5.22 4.03 0.08 0.3995 0.25 23.51 5.69 1.25 9.91 0.21 -   0.3250 0.25 23.20 5.73 1.02 9.19 0.19 -   B-B Grate Sag 23.51 5.69 2.27 Below Gut -0.03 15.63 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.1762 0.25 22.37 5.84 0.57 7.36 0.15 -   0.5854 0.32 24.10 5.62 1.81 10.87 0.23 -   B-B Grate Sag 24.10 5.62 2.35 Below Gut -0.03 0.2100 0.25 22.60 5.81 0.67 7.84 0.16 -   0.5591 0.32 24.03 5.63 1.73 10.69 0.22 -   B-B Grate Sag 24.03 5.63 2.38 Below Gut -0.03 10.87 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.8789 0.25 24.78 5.54 2.68 13.18 0.27 0.00 -   C-1 On-Grade 24.78 5.54 2.68 Below Gut -0.06 0.9124 0.25 24.84 5.53 2.78 13.36 0.28 0.01 -   C-1 On-Grade 24.84 5.53 2.78 Below Gut -0.06 13.36 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.7308 0.25 24.46 5.57 2.24 12.34 0.26 -   0.6909 0.31 24.37 5.59 2.12 11.61 0.24 -   B-B Grate Sag 24.46 5.57 4.36 2.21 0.05 0.7630 0.25 24.53 5.57 2.34 12.54 0.26 -   0.6896 0.31 24.37 5.59 2.12 11.60 0.24 -   B-B Grate Sag 24.53 5.57 4.45 2.42 0.05 12.54 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5994 0.25 24.14 5.61 1.85 11.48 0.24 -   0.1926 0.25 22.48 5.82 0.62 7.60 0.16 -   B-B Grate Sag 24.14 5.61 2.44 Below Gut -0.03 0.6535 0.25 24.28 5.60 2.01 11.84 0.25 -   0.2049 0.25 22.56 5.81 0.65 7.77 0.16 -   B-B Grate Sag 24.28 5.60 2.64 Below Gut -0.03 11.84 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.7157 0.25 24.43 5.58 2.20 12.24 0.26 -   1.1560 0.25 25.26 5.48 3.49 14.56 0.30 -   B-B Grate Sag 25.26 5.48 5.64 4.88 0.10 0.2287 0.25 22.71 5.79 0.73 8.09 0.17 -   0.7022 0.25 24.40 5.58 2.16 12.16 0.25 -   B-B Grate Sag 24.40 5.58 2.86 Below Gut -0.03 14.56 Gutter 2 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5607 0.35 24.03 5.63 1.73 10.52 0.22 -   1.4748 0.25 25.71 5.43 4.41 15.89 0.33 -   B-B Grate Sag 25.71 5.43 6.08 5.75 0.12 0.5301 0.35 23.94 5.64 1.64 10.31 0.21 -   0.1885 0.50 22.45 5.82 0.60 6.62 0.14 -   B-B Grate Sag 23.94 5.64 2.23 Below Gut -0.03 15.89 Gutter 2 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.4945 0.25 25.73 5.43 4.46 15.97 0.33 -   0.5084 0.50 23.88 5.64 1.58 9.50 0.20 -   B-B Grate Sag 25.73 5.43 5.98 5.55 0.12 No Inlet -   No Inlet -   No Inlet 15.97 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.0595 0.25 25.10 5.50 3.21 14.11 0.29 0.06 -   C-1 On-Grade 25.10 5.50 3.21 Below Gut -0.03 1.1007 0.25 25.17 5.49 3.33 14.30 0.30 0.08 -   C-1 On-Grade 25.17 5.49 3.33 Below Gut -0.02 14.30 Gutter 3 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.8213 0.25 24.66 5.55 2.57 12.98 0.27 -   0.6752 0.25 24.33 5.59 2.08 11.98 0.25 -   C-1 Sag 24.66 5.55 4.63 2.68 0.06 0.9383 0.25 24.89 5.53 2.93 13.64 0.28 -   0.7192 0.25 24.44 5.58 2.21 12.26 0.26 -   C-1 Sag 24.89 5.53 5.12 3.98 0.08 13.64 Gutter 3 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.2607 0.25 22.89 5.77 0.83 8.49 0.18 -   0.2361 0.25 22.76 5.78 0.75 8.19 0.17 -   C-1 Sag 22.89 5.77 1.58 Below Gut -0.08 0.2929 0.25 23.06 5.75 0.93 8.85 0.18 -   0.2180 0.25 22.65 5.80 0.70 7.95 0.17 -   C-1 Sag 23.06 5.75 1.61 Below Gut -0.07 8.85 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.1578 0.25 25.26 5.48 3.49 14.56 0.30 0.12 -   C-1 On-Grade 25.26 5.48 3.49 Below Gut -0.01 0.5378 0.25 23.97 5.63 1.67 11.04 0.23 -   -   C-1 On-Grade 23.97 5.63 1.67 Below Gut -0.07 14.56 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5226 0.25 23.92 5.64 1.74 11.21 0.23 -   0.5489 0.40 24.00 5.63 1.70 10.18 0.21 -   C-1 Sag 24.00 5.63 3.43 Below Gut -0.01 0.4851 0.25 23.80 5.65 1.51 10.63 0.22 -   0.6117 0.40 24.17 5.61 1.89 10.59 0.22 -   C-1 Sag 24.17 5.61 3.38 Below Gut -0.02 11.21 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4530 0.25 23.70 5.67 1.41 10.37 0.22 -   0.2610 0.25 22.89 5.77 0.83 8.49 0.18 -   C-1 Sag 23.70 5.67 2.23 Below Gut -0.07 0.4879 0.25 23.81 5.65 1.52 10.65 0.22 -   0.2533 0.25 22.85 5.77 0.80 8.40 0.17 -   C-1 Sag 23.81 5.65 2.30 Below Gut -0.07 10.65 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.2745 0.25 22.96 5.76 0.87 8.65 0.18 -   0.9560 0.44 24.92 5.52 2.90 12.22 0.25 -   B-B Grate Sag 24.92 5.52 3.74 0.82 0.02 0.5709 0.25 24.06 5.62 1.77 11.28 0.23 -   0.5758 0.44 24.07 5.62 1.78 10.18 0.21 -   B-B Grate Sag 24.07 5.62 3.54 0.38 0.01 12.22 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.0891 0.25 25.15 5.50 3.29 14.25 0.30 0.07 -   C-1 On-Grade 25.15 5.50 3.29 Below Gut -0.02 1.0476 0.25 25.08 5.50 3.17 14.05 0.29 0.05 -   C-1 On-Grade 25.08 5.50 3.17 Below Gut -0.03 14.25 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.6190 0.25 24.19 5.61 1.98 11.78 0.25 -   0.2269 0.45 22.70 5.79 0.72 7.23 0.15 -   B-B Grate Sag 24.19 5.61 2.68 Below Gut -0.03 0.6244 0.25 24.20 5.61 1.98 11.77 0.25 -   0.1581 0.25 22.23 5.85 0.51 7.07 0.15 -   B-B Grate Sag 24.20 5.61 2.47 Below Gut -0.03 11.78 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4293 0.25 23.62 5.68 1.34 10.17 0.21 -   1.0890 0.25 25.15 5.50 3.29 14.25 0.30 -   B-B Grate Sag 25.15 5.50 4.59 2.71 0.06 No Inlet -   No Inlet -   No Inlet 14.25 Gutter 2 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.1509 0.25 25.25 5.48 3.47 14.53 0.30 0.11 -   C-1 On-Grade 25.25 5.48 3.47 Below Gut -0.01 0.4335 0.25 23.63 5.67 1.35 10.21 0.21 -   -   C-1 On-Grade 23.63 5.67 1.35 Below Gut -0.08 14.53 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5114 0.25 23.89 5.64 1.70 11.12 0.23 -   0.1593 0.31 22.24 5.85 0.51 6.81 0.14 -   C-1 Sag 23.89 5.64 2.19 Below Gut -0.07 0.5770 0.25 24.08 5.62 1.78 11.32 0.24 -   0.1346 0.31 22.02 5.88 0.44 6.41 0.13 -   C-1 Sag 24.08 5.62 2.20 Below Gut -0.07 11.32 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.2458 0.25 25.39 5.47 3.75 14.95 0.31 -   0.2194 0.70 22.66 5.80 0.70 6.57 0.14 -   C-2 Sag 25.39 5.47 4.41 Below Gut -0.06 1.2503 0.37 25.40 5.47 3.76 13.91 0.29 -   0.2311 0.25 22.73 5.79 0.74 8.12 0.17 -   C-2 Sag 25.40 5.47 4.45 Below Gut -0.05 14.95 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.3309 0.25 23.23 5.72 1.04 9.25 0.19 -   -   C-1 On-Grade 23.23 5.72 1.04 Below Gut -0.08 1.5254 0.60 25.77 5.43 4.55 13.65 0.28 0.88 -   C-1 On-Grade 25.77 5.43 4.55 2.48 0.05 13.65 Gutter 3 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.9143 0.25 24.84 5.53 2.78 13.37 0.28 -   0.6190 0.25 24.19 5.61 1.91 11.61 0.24 -   C-1 Sag 24.84 5.53 4.66 2.78 0.06 0.9438 0.25 24.90 5.52 3.74 14.95 0.31 -   0.7784 0.25 24.57 5.56 2.38 12.62 0.26 -   C-1 Sag 24.90 5.52 6.11 6.48 0.14 14.95 Gutter 3 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.6353 0.29 24.23 5.60 1.96 11.40 0.24 -   0.2317 0.25 22.73 5.79 0.74 8.13 0.17 -   C-2 Sag 24.23 5.60 2.67 Below Gut -0.07 0.6992 0.29 24.39 5.58 2.15 11.80 0.25 -   0.2028 0.75 22.55 5.81 0.65 6.30 0.13 -   C-2 Sag 24.39 5.58 2.77 Below Gut -0.07 11.80 Gutter 3 OK OK

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

Length of Curb Inlet Opening for Intercepting Total QGutter
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Ponding

Spread

or

Inlet

Ponding

PONDING

WIDTH

ACROSS

LANE

CHECK

PONDING

DEPTH 

ABOVE

T/C

CHECK

Ponding 

Width at 

Inlet

(ft)

Ponding 

Depth

in Gutter

(H) (ft)

3 4
Ponding 
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& GUTTER DEPTH CHECKS
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Type

Maximum

Allowable
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Depth @ 

Inlets (ft)

1 2Curb

Height

(ft)

Curb

Width

(ft)

Cross-

Slope

(Sx)

(ft/ft)

INLET #1 (FAR INLET) INLET #2 (NEAR INLET)

Inlet 2 (Near)Gutter Run Gutter RunGutter Run

Override Inlet Time (Tc) (min) =

Pavement

Width

(B-B)

(ft)

Maximum

Allowable

Ponding

Spread @ 

Inlets (ft)

APPENDIX B-6

PROPOSED ALTERNATIVE 1 - 10% AEP SPREAD COMPUTATIONS

GUTTER SPREAD & INLET PONDING WIDTHS

DESIGN STORM PONDING DEPTH & GUTTER SPREAD AT INLET LOCATIONS

GUTTER SPREAD CALCULATIONS INLET PONDING CALCULATIONS GUTTER SPREAD CALCULATIONS INLET PONDING CALCULATIONS



STORM SEWER CALCULATIONS

CITY OF HOUSTON / HARRIS COUNTY CRITERIA

Storm Event : 2 & 100-YEAR

Project :

Date : 2/14/2022
By : GPF

Reviewed By:

Raven Song Drive S.1.C S

Raven South Drive S R

Raven South Drive R Q

Raven South Drive Q P

Raven South Drive P O

Raven South Drive O N

Raven South Drive Raven Park (Scamp) N M

Raven South Drive Shaft Dr M L

Raven South Drive Nevermore Dr L K

Raven South Drive Birdcall Dr K J

Raven South Drive Ravens Caw J H

Raven South Drive H G

Raven South Drive Ravens Roost Dr G F.2

Raven South Drive F.2 F

Raven South Drive F E

Raven South Drive Ravens Flight Dr E D

Raven South Drive D C

Raven South Drive Blackbird Dr C B

Raven South Drive B A

Cypress North Houston Raven Wing Dr A CNH-1

Cypress North Houston (North Trunkline) CNH-1 CNH 2

Cypress North Houston CNH 2 CNH-3

Cypress North Houston (South Trunkline) CNH-3 E133

Raven Park Dr (Scamp Dr) M.2.A M.1.A

Raven Park Dr (Scamp Dr) M.1.A N

Shaft Drive M.9 M.8

M.8 M.7

Shaft Drive M.7 M.5

Shaft Drive M.5 M.4

Shaft Drive M.4 M.3

Shaft Drive M.3 M.2

Shaft Drive M.2 M

Nevermore Drive L.3.A L.2.A

Nevermore Drive L.2.A L.1.A

Nevermore Drive L.1.A K

Birdcall Lane K.7 K.6

Birdcall Lane K.6 K.5

Birdcall Lane K.5 K.4

Birdcall Lane K.4 K.3

Birdcall Lane K.3 K.1

Birdcall Lane K.1 K

Ravens Mate Drive K.7.1 K.7

Ravens Mate Drive K.7.2 K.7

Ravens Mate Drive K.7.2.A K.7.2

Ravens Caw Drive J.3.A J.2.A

Ravens Caw Drive J.2.A J.1.A

Ravens Caw Drive J.1.A J

Raven Roost Drive G.3.A G.2.A

Raven Roost Drive G.2.A G.1.A

Raven Roost Drive G.1.A G

Raven Rook Drive E.4 E.3

Raven Flight Drive E.3 E.2

Raven Flight Drive E.2 E.1

Raven Flight Drive E.1 E

Raven Flight Drive E.4.C E.4

Blackbird Drive C.3.A C.2.A

Blackbird Drive C.2.A C.1.A

Blackbird Drive C.1.A C

Raven Wing Drive A.3.A A.2.A

Raven Wing Drive A.2.A A.1,A

Raven Wing Drive A.1,A A

Cypress-N. Houston (North Trunkline) MH 1-4 MH 1-5

Cypress-N. Houston (North Trunkline) MH 1-5 CNH-1

Raven Roost (Lake) RR RR7

Raven Roost (Lake) RR7 RR8

Raven Roost (Lake) RR8 CNH-3

Cypress-N. Houston (South Trunkline) MH 2-1 MH 2-2

Cypress-N. Houston (South Trunkline) MH 2-2 MH 1-3

Cypress-N. Houston (South Trunkline) MH 1-3 MH 2-3

Cypress-N. Houston (South Trunkline) MH 2-3 MH 2-4

Cypress-N. Houston (South Trunkline) MH 2-4 CNH-3

Cypress-N. Houston (South Trunkline) MH 1-4 MH 2-4

Cypress-N. Houston (South Trunkline) MH 1-3 MH 1-4

HCED Suddivision Drainage Projects - 

Ravensway South (UPIN 

19103MF14701)

Street Name Cross Street

FROM

M.H. #

TO

M.H. #

10

54.68

6.96

0.6623 Assumes 2 feet Below Bank CWeir = 2.10

1.00 128.50

1.50 0.50

Delta or

Trib Tc Total

Intensity

" i " (in/hr)

Runoff Flow

(cfs)

U/S

(ft)

D/S

(ft)

136.37 136.37 135.87 136.87 25.9 25.9 5.41 4.87 1.55 Vel-OK 0.046 0.03 138.88 138.85 3.117 Increase Pipe Size 2.507 OK 0.000 Method 2 - OK

136.37 136.37 135.87 136.87 0.6 26.5 5.34 11.43 2.33 Vel-OK 0.078 0.16 138.85 138.69 3.389 Increase Pipe Size 2.479 OK 0.000 Method 2 - OK

137.00 137.00 136.50 137.50 1.4 28.0 5.20 11.43 2.33 Vel-OK 0.078 0.05 138.69 138.64 2.504 Increase Pipe Size 1.694 OK 0.000 Method 2 - OK

137.00 137.00 136.50 137.50 0.5 28.5 5.15 19.29 3.93 Vel-OK 0.221 0.95 138.64 137.69 2.629 Increase Pipe Size 1.639 OK 0.000 Method 2 - OK

136.19 136.19 135.69 136.69 1.8 30.3 4.98 19.29 3.93 Vel-OK 0.221 0.19 137.69 137.50 1.263 Method 1 - OK 1.503 OK 0.000 Method 2 - OK

136.19 136.19 135.69 136.69 0.4 30.7 4.95 19.29 3.93 Vel-OK 0.221 0.36 137.50 137.14 1.323 Method 1 - OK 1.313 OK 0.000 Method 2 - OK

136.19 136.19 135.69 136.69 28.9 31.4 4.89 38.05 1.60 Vel-OK 0.013 0.04 137.14 137.10 1.298 Method 1 - OK 0.948 OK 0.000 Method 2 - OK

136.19 136.19 135.69 136.69 44.4 44.4 4.02 82.26 3.46 Vel-OK 0.060 0.17 137.10 136.93 1.582 Increase Pipe Size 0.912 OK 0.000 Method 2 - OK

136.00 136.00 135.50 136.50 29.4 45.8 3.95 95.54 4.02 Vel-OK 0.081 0.23 136.93 136.70 1.291 Method 1 - OK 0.931 OK 0.000 Method 2 - OK

136.00 136.00 135.50 136.50 33.6 47.0 3.90 134.59 5.66 Vel-OK 0.161 0.46 136.70 136.24 1.060 Method 1 - OK 0.700 OK 0.000 Method 2 - OK

135.51 135.51 135.01 136.01 29.8 47.8 3.86 148.76 6.26 Vel-OK 0.196 0.39 136.24 135.85 1.102 Method 1 - OK 0.732 OK 0.000 Method 2 - OK

135.47 135.47 134.97 135.97 0.5 48.4 3.83 148.76 6.26 Vel-OK 0.196 0.19 135.85 135.66 0.550 Method 1 - OK 0.380 Check Lo Spot Method 1 - OK

135.47 135.47 134.97 135.97 29.7 48.6 3.82 160.69 6.76 Vel-OK 0.229 0.16 135.66 135.51 1.003 Method 1 - OK 0.193 Check Lo Spot Method 1 - OK

135.47 135.47 134.97 135.97 0.2 48.8 3.81 160.69 6.76 Vel-OK 0.229 0.48 135.51 135.03 0.108 Method 1 - OK 0.038 OK Method 1 - OK

135.18 135.18 134.68 135.68 0.5 49.3 3.79 161.77 6.81 Vel-OK 0.232 0.06 135.03 134.97 0.231 Method 1 - OK -0.149 OK Method 1 - OK

135.18 135.18 134.68 135.68 31.5 49.4 3.79 177.61 7.48 Vel-OK 0.280 0.76 134.97 134.21 0.173 Method 1 - OK -0.207 OK Method 1 - OK

134.50 134.50 134.00 135.00 0.6 50.0 3.76 179.19 7.54 Vel-OK 0.285 0.04 134.21 134.17 0.042 Method 1 - OK -0.288 OK Method 1 - OK

134.50 134.50 134.00 135.00 30.7 50.0 3.76 191.35 8.05 Vel-OK 0.325 0.89 134.17 133.28 0.000 Method 1 - OK -0.330 OK Method 1 - OK

135.24 135.24 134.74 135.74 0.6 50.6 3.73 192.58 8.11 Vel-OK 0.329 0.05 133.28 133.23 -0.863 Method 1 - OK -1.963 OK Method 1 - OK

135.24 135.24 134.74 135.74 30.7 50.6 3.73 206.64 8.70 Vel-OK 0.379 0.76 133.23 132.47 -0.913 Method 1 - OK -2.013 OK Method 1 - OK

136.50 136.50 136.00 135.50 3.6 51.0 3.72 265.08 11.16 Vel-OK 0.623 3.46 132.47 129.01 -4.030 Method 1 - OK -4.030 OK Method 1 - OK

136.50 136.50 136.00 135.50 0.8 51.8 3.68 265.08 11.16 Vel-OK 0.623 0.41 129.01 128.61 -7.488 Method 1 - OK -7.488 OK Method 1 - OK

136.50 136.50 136.00 135.50 147.7 147.7 1.94 265.08 4.89 Vel-OK 0.126 0.11 128.61 128.50 -7.893 Method 1 - OK -7.893 OK Method 1 - OK

136.03 136.03 135.53 136.53 27.5 27.5 5.25 10.06 3.20 Vel-OK 0.198 0.51 137.76 137.25 2.264 Increase Pipe Size 1.734 OK 0.000 Method 2 - OK

135.94 135.94 135.44 136.44 1.3 28.8 5.12 15.36 4.89 Vel-OK 0.461 0.12 137.25 137.14 1.713 Increase Pipe Size 1.313 OK 0.000 Method 2 - OK

136.45 136.45 135.95 136.95 28.7 28.7 5.12 9.09 0.94 Vel-OK 0.008 0.02 138.91 138.89 3.173 Increase Pipe Size 2.463 OK 0.000 Method 2 - OK

136.52 136.52 136.02 137.02 4.9 33.7 4.70 9.09 0.94 Vel-OK 0.008 0.02 138.89 138.87 2.850 Increase Pipe Size 2.370 OK 0.000 Method 2 - OK

136.52 136.52 136.02 137.02 5.4 39.0 4.33 31.45 3.27 Vel-OK 0.098 0.47 138.87 138.39 2.825 Increase Pipe Size 2.345 OK 0.000 Method 2 - OK

136.52 136.52 136.02 137.02 2.5 41.5 4.18 31.45 3.27 Vel-OK 0.098 0.12 138.39 138.28 2.353 Increase Pipe Size 1.873 OK 0.000 Method 2 - OK

136.52 136.52 136.02 137.02 0.6 42.1 4.15 34.75 3.61 Vel-OK 0.119 0.03 138.28 138.25 2.756 Increase Pipe Size 1.756 OK 0.000 Method 2 - OK

136.52 136.52 136.02 137.02 0.1 42.2 4.14 43.63 4.54 Vel-OK 0.188 1.11 138.25 137.14 2.996 Increase Pipe Size 1.726 OK 0.000 Method 2 - OK

135.92 135.92 135.42 136.42 2.2 44.4 4.03 48.58 5.05 Vel-OK 0.233 0.03 137.14 137.10 1.617 Increase Pipe Size 1.217 OK 0.000 Method 2 - OK

135.90 135.90 135.40 136.40 26.5 26.5 5.35 6.42 2.04 Vel-OK 0.081 0.16 138.23 138.07 2.318 Increase Pipe Size 2.328 OK 0.000 Method 2 - OK

135.90 135.90 135.40 136.40 1.6 28.1 5.19 12.91 4.11 Vel-OK 0.326 1.01 138.07 137.06 2.671 Increase Pipe Size 2.171 OK 0.000 Method 2 - OK

135.74 135.74 135.24 136.24 1.3 29.3 5.07 16.17 5.15 Vel-OK 0.511 0.13 137.06 136.93 1.718 Increase Pipe Size 1.318 OK 0.000 Method 2 - OK

136.50 136.50 136.00 137.00 29.0 29.0 5.10 28.12 3.98 Vel-OK 0.178 0.04 138.76 138.71 2.896 Increase Pipe Size 2.256 OK 0.000 Method 2 - OK

136.50 136.50 136.00 137.00 0.1 29.1 5.09 32.35 4.58 Vel-OK 0.235 0.74 138.71 137.97 2.864 Increase Pipe Size 2.214 OK 0.000 Method 2 - OK

135.86 135.86 135.36 136.36 1.1 30.2 4.98 32.35 3.36 Vel-OK 0.103 0.14 137.97 137.83 1.832 Increase Pipe Size 2.112 OK 0.000 Method 2 - OK

135.86 135.86 135.36 136.36 0.7 30.9 4.93 36.17 3.76 Vel-OK 0.129 0.32 137.83 137.52 1.973 Increase Pipe Size 1.973 OK 0.000 Method 2 - OK

135.86 135.86 135.36 136.36 1.1 32.0 4.83 43.14 4.48 Vel-OK 0.184 0.76 137.52 136.75 2.266 Increase Pipe Size 1.656 OK 0.000 Method 2 - OK

135.74 135.74 135.24 136.24 1.5 33.5 4.71 46.33 4.82 Vel-OK 0.212 0.05 136.75 136.70 1.413 Method 1 - OK 1.013 OK 0.000 Method 2 - OK

136.50 136.50 136.00 137.00 27.0 27.0 5.30 8.16 2.60 Vel-OK 0.130 0.38 139.13 138.76 3.491 Increase Pipe Size 2.631 OK 0.000 Method 2 - OK

136.25 136.25 135.75 136.75 28.2 28.2 5.18 13.55 4.31 Vel-OK 0.359 0.77 139.53 138.76 4.031 Increase Pipe Size 3.281 OK 0.000 Method 2 - OK

136.50 136.50 136.00 137.00 26.3 26.3 5.37 5.91 1.88 Vel-OK 0.068 0.03 139.56 139.53 3.764 Increase Pipe Size 3.064 OK 0.000 Method 2 - OK

135.25 135.25 134.75 135.75 26.5 26.5 5.35 6.36 2.02 Vel-OK 0.079 0.21 137.97 137.76 2.559 Increase Pipe Size 2.719 OK 0.000 Method 2 - OK

135.25 135.25 134.75 135.75 2.2 28.6 5.13 15.00 4.78 Vel-OK 0.440 1.37 137.76 136.39 3.009 Increase Pipe Size 2.509 OK 0.000 Method 2 - OK

135.24 135.24 134.74 135.74 1.1 29.7 5.03 17.50 5.57 Vel-OK 0.598 0.15 136.39 136.24 1.552 Increase Pipe Size 1.152 OK 0.000 Method 2 - OK

135.33 135.33 134.83 135.83 26.0 26.0 5.40 5.04 1.60 Vel-OK 0.050 0.08 136.90 136.81 1.756 Increase Pipe Size 1.566 OK 0.000 Method 2 - OK

135.33 135.33 134.83 135.83 1.8 27.7 5.22 11.09 3.53 Vel-OK 0.240 0.85 136.81 135.96 2.102 Increase Pipe Size 1.482 OK 0.000 Method 2 - OK

135.22 135.22 134.72 135.72 1.7 29.4 5.06 14.80 4.71 Vel-OK 0.428 0.30 135.96 135.66 1.143 Method 1 - OK 0.743 OK 0.000 Method 2 - OK

135.11 135.11 134.61 135.61 27.7 27.7 5.22 11.19 3.56 Vel-OK 0.245 0.97 136.77 135.81 2.065 Increase Pipe Size 1.665 OK 0.000 Method 2 - OK

134.90 134.90 134.40 135.40 1.9 29.6 5.05 11.19 3.56 Vel-OK 0.245 0.35 135.81 135.46 0.466 Method 1 - OK 0.906 OK 0.000 Method 2 - OK

134.90 134.90 134.40 135.40 0.7 30.2 4.99 16.54 3.37 Vel-OK 0.163 0.33 135.46 135.13 0.468 Method 1 - OK 0.558 OK 0.000 Method 2 - OK

134.90 134.90 134.40 135.40 1.0 31.2 4.90 20.64 4.21 Vel-OK 0.253 0.15 135.13 134.97 0.648 Method 1 - OK 0.228 Check Lo Spot Method 1 - OK

135.75 135.75 135.25 136.25 25.8 25.8 5.43 4.53 1.44 Vel-OK 0.040 0.01 136.78 136.77 1.770 Increase Pipe Size 1.030 OK 0.000 Method 2 - OK

135.16 135.16 134.66 135.66 25.8 25.8 5.42 4.72 1.50 Vel-OK 0.044 0.07 134.90 134.83 -0.474 Method 1 - OK -0.264 OK Method 1 - OK

135.16 135.16 134.66 135.66 1.8 27.6 5.23 8.54 2.72 Vel-OK 0.142 0.62 134.83 134.21 -0.143 Method 1 - OK -0.333 OK Method 1 - OK

134.44 134.44 133.94 134.94 2.7 30.3 4.98 16.20 2.29 Vel-OK 0.059 0.04 134.21 134.17 0.366 Method 1 - OK -0.234 OK Method 1 - OK

134.49 134.49 133.99 134.99 26.2 26.2 5.38 5.50 1.75 Vel-OK 0.059 0.16 135.20 135.04 0.554 Method 1 - OK 0.714 OK 0.000 Method 2 - OK

134.49 134.49 133.99 134.99 2.6 28.7 5.12 14.41 4.59 Vel-OK 0.406 1.77 135.04 133.28 1.084 Method 1 - OK 0.554 OK 0.000 Method 2 - OK

134.24 134.24 133.74 134.74 1.6 30.3 4.98 18.84 2.67 Vel-OK 0.080 0.05 133.28 133.23 -0.564 Method 1 - OK -0.964 OK Method 1 - OK

Percentage of FLOW from MH 1-4 to MH 1-5; Manually Adjusted to Balance HGLs at MH 1-4 0.5300 -0.071 -0.071

136.50 135.50 135.50 135.50 83.18 8.65 Vel-OK 0.683 2.86 140.18 137.33 5.082 Increase Pipe Size 4.682 Check Lo Spot 0.540 Increase Pipe Size

136.50 135.50 135.50 135.50 83.18 6.62 Vel-OK 0.335 4.86 137.33 132.47 0.825 Method 1 - OK 1.825 Check Lo Spot 0.540 Increase Pipe Size

133.00 132.80 132.80 132.80 139.1 139.1 2.01 44.08 4.58 Vel-OK 0.192 3.43 132.99 129.56 -0.507 Method 1 - OK 0.193 Check Hi Spot Method 1 - OK

136.50 135.50 135.50 135.50 6.5 145.6 1.96 44.08 4.58 Vel-OK 0.192 0.88 129.56 128.68 -3.437 Method 1 - OK -5.937 OK Method 1 - OK

136.50 135.50 135.50 135.50 1.7 147.3 1.94 44.08 3.12 Vel-OK 0.109 0.08 128.68 128.61 -7.818 Method 1 - OK -6.818 OK Method 1 - OK

Percentage of FLOW from MH 1-3 to MH 2-3; Based on Ratio of Design Qs of Exiting Pipes 0.2828

137.00 136.50 136.50 136.50 31.9 31.9 4.84 77.17 5.47 Vel-OK 0.236 1.18 142.06 140.89 5.064 Increase Pipe Size 5.564 Check Lo Spot 0.000 Method 2 - OK

135.10 134.80 134.80 134.80 1.5 33.5 4.72 88.67 6.28 Vel-OK 0.312 0.45 140.89 140.44 3.886 Increase Pipe Size 6.086 Check Lo Spot 0.000 Method 2 - OK

135.10 134.80 134.80 134.80 0.4 33.8 4.69 31.41 2.23 Vel-OK 0.039 0.01 140.44 140.43 5.338 Increase Pipe Size 5.638 Check Lo Spot 0.000 Method 2 - OK

135.10 134.80 134.80 134.80 0.2 34.0 4.67 152.88 6.62 Vel-OK 0.284 0.21 140.43 140.21 5.328 Increase Pipe Size 5.628 Check Lo Spot 0.000 Method 2 - OK

136.50 135.50 135.50 135.50 32.0 34.2 4.66 197.37 8.54 Vel-OK 0.474 11.61 140.21 128.61 5.115 Increase Pipe Size 4.715 OK -0.404 Method 2 - OK

136.50 135.50 135.50 135.50 31.9 31.9 4.84 77.28 4.86 Vel-OK 0.154 0.04 140.25 140.21 5.153 Increase Pipe Size 4.753 Check Lo Spot 0.000 Method 2 - OK

135.10 134.80 134.80 134.80 79.67 8.28 Vel-OK 0.627 0.33 140.51 140.18 5.408 Increase Pipe Size 5.708 Check Lo Spot 0.000 Method 2 - OK

HGL

Above(+) / 

Below(-)

T/C

@ D/S High

(ft)

Actual Depth

in Gutter

to Pass

Q100 - Q2

@ D/S High

(Method 2 Only)

100-yr Analysis Check

@

D/S High Point 

Design

Top of 

Curb 

(ft)

Actual

Top of 

Curb 

(ft)

Gutter

(ft)

Natural

Ground

@ R.O.W.

(ft)

Time of

Concentration

Flow

Computations
Actual

Velocity

(VACT)

(fps)

Velocity 

Check

Hydraulic

Gradient

Slope

(SHYD)

(%)

Headloss

(ft)

HGL

Above(+) / 

Below(-)

T/C

@ Inlets

(ft)

100-yr Analysis 

Check

@

Inlet Location 

10-Year Analysis Calculations

Elevations at

D/S High Point in Street

d :

e :
Allowable 100-yr HGL Height Above T/C

@ LocationPeaking Factor Cf : Starting 10-year TW (@ Outfall) =
Check HGL or 

Act Gutter 

Depth

vs.

Nat Grnd

@

ROW 

Locations

Hydraulic Grade Line

Elevation

APPENDIX B-7

PROPOSED ALTERNATIVE 1 -  10% AEP HGL COMPUTATIONS

HYDRAULIC GRADE LINE COMPUTATIONS

COH I-D-F Coefficients

QWeir=CWeir*WPvmt*HAVG
1.5

Where WPvmt = Width of Pavement to 

F/C; HAVG = Avg Depth @ Allowable HGL 

above T/CReturn Freq (yr)

b :



STORM SEWER CALCULATIONS

CITY OF HOUSTON / HARRIS COUNTY CRITERIA 2

Storm Event : 2 & 100-YEAR 48.35

Project : 9.07 12.00

0.7244

Date : 2/14/2022 1.00 Starting FL from LiDAR @ Outfall 0.50

By : GPF Q=Cf*C*A*i 8.00

Reviewed By: 2-year

1/4 ac & 

Smaller 

Lots

0.55 0.80 0.18

Delta

(ac)

Total

(ac)
Delta or

Trib Tc Total

Intensity

" i " (in/hr)

Runoff 

Flow

(cfs)

Span

(ft) X

Height

(ft)

@

U/S M.H.

@

D/S M.H.

U/S

(ft)

D/S

(ft)

U/S

(ft)

D/S

(ft)

Raven Song Drive S.1.C S A1-C-1&2 1.6349 1.63      1.63 0.5500 0.90 25.9 25.9 3.68 3.31 60 24 RCP 0.013 3.14 0.500 0.200 3.2 10.12 0.12 0.000 126.94 126.82 128.94 128.82 1.05 Vel-OK 0.021 0.013 129.27 129.26 135.76 135.26 136.26 -5.986 OK

Raven South Drive S R A1-A&B-1&2 2.2538 2.25      3.89 0.5500 2.14 0.9 26.9 3.61 7.72 200 30 RCP 0.013 4.91 0.625 0.130 3.0 14.79 0.26 0.000 126.82 126.56 129.32 129.06 1.57 Vel-OK 0.035 0.071 129.26 129.19 135.46 134.96 135.96 -5.699 OK

Raven South Drive R Q -       3.89 0.5500 2.14 2.1 29.0 3.46 7.72 70 30 RCP 0.013 4.91 0.625 0.129 3.0 14.71 0.09 0.000 126.56 126.47 129.06 128.97 1.57 Vel-OK 0.035 0.025 129.19 129.17 136.19 135.69 136.69 -6.500 OK

Raven South Drive Q P A3-A&B-1&2 2.9238 2.92      6.81 0.5500 3.75 0.7 29.7 3.42 12.80 428 30 RCP 0.013 4.91 0.625 0.129 3.0 14.70 0.55 0.000 126.47 125.92 128.97 128.42 2.61 Vel-OK 0.097 0.417 129.17 128.75 136.01 135.51 136.51 -6.345 OK

Raven South Drive P O -       6.81 0.5500 3.75 2.7 32.4 3.25 12.80 86 30 RCP 0.013 4.91 0.625 0.128 3.0 14.67 0.11 0.000 125.92 125.81 128.42 128.31 2.61 Vel-OK 0.097 0.084 128.75 128.66 136.43 135.93 136.93 -7.182 OK

Raven South Drive O N -       6.81 0.5500 3.75 0.5 33.0 3.22 12.80 165 30 RCP 0.013 4.91 0.625 0.036 1.6 7.76 0.06 1.130 125.81 125.75 128.31 128.25 2.61 Vel-OK 0.097 0.161 128.66 128.50 136.18 135.68 136.68 -7.015 OK

Raven South Drive Raven Park (Scamp) N M A6-A-1&2 1.8846 7.34     14.15 0.5500 7.78 29.6 34.1 3.16 24.63 285 48 RCP 0.013 12.57 1.000 0.070 3.0 38.00 0.20 2.000 124.62 124.42 128.62 128.42 1.96 Vel-OK 0.029 0.084 128.50 128.42 135.84 135.34 136.34 -6.836 OK

Raven South Drive Shaft Dr M L A7-A&B-1&2 1.0755 41.22   55.37 0.3692 20.44 52.6 52.6 2.44 49.91 285 10 X 6 RCB 0.013 58.00 1.956 0.050 4.0 231.84 0.14 0.000 122.42 122.28 128.42 128.28 0.86 Vel-OK 0.002 0.007 128.29 128.28 135.52 135.02 136.02 -6.733 OK

Raven South Drive Nevermore Dr L K A8-A-1&2 0.9607 6.76     62.13 0.3889 24.16 30.8 58.1 2.29 55.44 285 10 X 6 RCB 0.013 58.00 1.956 0.050 4.0 231.84 0.14 0.000 122.28 122.14 128.28 128.14 0.96 Vel-OK 0.003 0.008 128.15 128.14 135.64 135.14 136.14 -6.992 OK

Raven South Drive Birdcall Dr K J A9-A-1&2 0.9956 18.87   81.01 0.4264 34.54 39.6 63.1 2.18 75.26 285 10 X 6 RCB 0.013 58.00 1.956 0.050 4.0 231.84 0.14 0.000 122.14 122.00 128.14 128.00 1.30 Vel-OK 0.005 0.015 128.02 128.00 135.64 135.14 136.14 -7.125 OK

Raven South Drive Ravens Caw J H A10-A-1&2 1.0017 7.32     88.33 0.4367 38.57 32.4 66.8 2.10 81.08 200 10 X 6 RCB 0.013 58.00 1.956 0.050 4.0 231.84 0.10 0.000 122.00 121.90 128.00 127.90 1.40 Vel-OK 0.006 0.012 127.91 127.90 135.14 134.64 135.64 -6.728 OK

Raven South Drive H G -       88.33 0.4367 38.57 2.4 69.1 2.06 81.08 95 10 X 6 RCB 0.013 58.00 1.956 0.050 4.0 231.84 0.05 0.000 121.90 121.85 127.90 127.85 1.40 Vel-OK 0.006 0.006 127.89 127.88 135.30 134.80 135.80 -6.911 OK

Raven South Drive Ravens Roost Dr G F.2 A12-A&B-1&2 1.0228 6.34     94.67 0.4443 42.06 31.6 70.3 2.03 85.56 68 10 X 6 RCB 0.013 58.00 1.956 0.050 4.0 231.84 0.03 0.000 121.85 121.82 127.85 127.82 1.48 Vel-OK 0.007 0.005 127.88 127.88 134.66 134.16 135.16 -6.277 OK

Raven South Drive F.2 F -       94.67 0.4443 42.06 0.8 71.0 2.02 85.56 208 10 X 6 RCB 0.013 58.00 1.956 0.050 4.0 231.84 0.10 0.000 121.82 121.72 127.82 127.72 1.48 Vel-OK 0.007 0.014 127.88 127.86 135.40 134.90 135.90 -7.022 OK

Raven South Drive F E A14-A-1&2 1.1371 1.14      95.81 0.4455 42.68 2.4 73.4 1.98 85.56 25 10 X 6 RCB 0.013 58.00 1.956 0.050 4.0 231.84 0.01 0.000 121.72 121.71 127.72 127.71 1.48 Vel-OK 0.007 0.002 127.86 127.86 134.80 134.30 135.30 -6.436 OK

Raven South Drive Ravens Flight Dr E D 7.66     103.47 0.4532 46.90 37.0 73.7 1.97 92.54 272 10 X 6 RCB 0.013 58.00 1.956 0.050 4.0 231.84 0.14 0.000 121.71 121.57 127.71 127.57 1.60 Vel-OK 0.008 0.022 127.86 127.84 134.80 134.30 135.30 -6.437 OK

Raven South Drive D C A16-A-1&2 1.3717 1.37      104.84 0.4545 47.65 2.8 76.5 1.93 92.54 15 10 X 6 RCB 0.013 58.00 1.956 0.050 4.0 231.84 0.01 0.000 121.57 121.56 127.57 127.56 1.60 Vel-OK 0.008 0.001 127.84 127.84 134.17 133.67 134.67 -5.829 OK

Raven South Drive Blackbird Dr C B 5.91     110.75 0.4596 50.90 33.1 76.7 1.92 97.89 275 10 X 6 RCB 0.013 58.00 1.956 0.050 4.0 231.84 0.14 0.000 121.56 121.42 127.56 127.42 1.69 Vel-OK 0.009 0.025 127.84 127.82 134.17 133.67 134.67 -5.830 OK

Raven South Drive B A A18-A-1&2 1.2100 1.21      111.96 0.4606 51.57 2.7 79.4 1.88 97.89 15 10 X 6 RCB 0.013 58.00 1.956 0.050 4.0 231.84 0.01 0.000 121.42 121.41 127.42 127.41 1.69 Vel-OK 0.009 0.001 127.82 127.81 134.14 133.64 134.64 -5.825 OK

Cypress North Houston Raven Wing Dr A CNH-1 6.88     118.84 0.4658 55.35 35.9 79.5 1.88 103.95 200 66 RCP 0.013 23.76 1.375 0.315 7.9 188.47 0.63 0.000 121.41 120.78 126.91 126.28 4.38 Vel-OK 0.096 0.192 127.81 127.62 134.14 133.64 134.64 -5.826 OK

Cypress North Houston (North Trunkline) CNH-1 CNH 2 19.96   138.80 0.5138 71.32 6.2 80.3 1.87 152.71 555 66 RCP 0.013 23.76 1.375 0.114 4.8 113.14 0.63 0.000 120.78 120.15 126.28 125.65 6.43 Vel-OK 0.207 1.148 127.62 126.47 136.50 136.00 135.50 -8.378 OK

Cypress North Houston CNH 2 CNH-3 -       138.80 0.5138 71.32 1.4 81.7 1.84 152.71 65 66 RCP 0.013 23.76 1.375 -1.062 #NUM! #NUM! -0.69 0.000 120.15 120.84 125.65 126.34 6.43 Vel-OK 0.207 0.134 126.47 126.34 136.50 136.00 135.50 -9.526 OK

Cypress North Houston (South Trunkline) CNH-3 E133 74.55   213.35 0.5672 121.02 152.4 152.4 1.22 168.06 85 2 7 X 4 RCB 0.013 54.22 1.327 -0.071 #NUM! #NUM! -0.06 120.84 120.90 124.84 124.90 3.10 Vel-OK 0.050 0.043 124.94 124.90 136.50 136.00 135.50 -11.057 OK

Raven Park Dr (Scamp Dr) M.2.A M.1.A B1-A&B-1&2 3.4862 3.49      3.49 0.5500 1.92 27.5 27.5 3.57 6.84 258 24 RCP 0.013 3.14 0.500 0.221 3.4 10.62 0.57 0.000 127.02 126.45 129.02 128.45 2.18 Vel-OK 0.091 0.236 128.79 128.56 135.50 135.00 136.00 -6.208 OK

Raven Park Dr (Scamp Dr) M.1.A N B2-A&B-1&2 1.9712 1.97      5.46 0.5500 3.00 2.0 29.4 3.43 10.31 25 24 RCP 0.013 3.14 0.500 2.800 12.0 37.85 0.70 1.130 126.45 125.75 128.45 127.75 3.28 Vel-OK 0.208 0.052 128.56 128.50 135.54 135.04 136.04 -6.484 OK

Shaft Drive M.9 M.8 C1-A&B-1&2 1.8431 4.2248 6.07      6.07 0.2924 1.77 28.7 28.7 3.48 6.17 279 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.25 0.000 126.54 126.29 130.04 129.79 0.64 Vel-OK 0.004 0.011 129.80 129.79 135.74 135.24 136.24 -5.439 OK

Shaft Drive M.8 M.7 -       6.07 0.2924 1.77 7.2 36.0 3.07 6.17 305 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.27 0.000 126.29 126.02 129.79 129.52 0.64 Vel-OK 0.004 0.011 129.53 129.52 136.04 135.54 136.54 -6.009 OK

Shaft Drive M.7 M.5 C1-A&B-1&2 2.5051 22.8323 25.34   31.41 0.2312 7.26 7.9 43.9 2.73 19.79 483 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.43 0.000 126.02 125.59 129.52 129.09 2.06 Vel-OK 0.039 0.187 129.28 129.09 136.04 135.54 136.54 -6.263 OK

Shaft Drive M.5 M.4 -       31.41 0.2312 7.26 3.9 47.8 2.59 19.79 120 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.11 0.000 125.59 125.48 129.09 128.98 2.06 Vel-OK 0.039 0.046 129.03 128.98 136.04 135.54 136.54 -6.514 OK

Shaft Drive M.4 M.3 C4-A-1&2 2.0244 2.02      33.43 0.2505 8.38 1.0 48.8 2.56 21.42 25 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.02 0.000 125.48 125.46 128.98 128.96 2.23 Vel-OK 0.045 0.011 128.97 128.96 135.52 135.02 136.02 -6.049 OK

Shaft Drive M.3 M.2 C5-A&B-1&2 3.9219 3.92      37.35 0.2820 10.53 0.2 49.0 2.55 26.87 590 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.53 0.500 125.46 124.93 128.96 128.43 2.79 Vel-OK 0.071 0.421 128.85 128.43 135.25 134.75 135.75 -5.899 OK

Shaft Drive M.2 M C6-A&B-1&2 2.7910 2.79      40.14 0.3006 12.07 3.5 52.5 2.44 29.50 15 48 RCP 0.013 12.57 1.000 0.070 3.0 38.00 0.01 2.000 124.43 124.42 128.43 128.42 2.35 Vel-OK 0.042 0.006 128.43 128.42 135.52 135.02 136.02 -6.594 OK

Nevermore Drive L.3.A L.2.A D0-A&B-1 2.1818 2.18      2.18 0.5500 1.20 26.5 26.5 3.64 4.37 195 24 RCP 0.013 3.14 0.500 0.180 3.1 9.60 0.35 0.000 127.80 127.45 129.80 129.45 1.39 Vel-OK 0.037 0.073 129.52 129.45 135.91 135.41 136.41 -5.887 OK

Nevermore Drive L.2.A L.1.A D1-A&B-1&2 2.3420 2.34      4.52 0.5500 2.49 2.3 28.8 3.48 8.65 311 24 RCP 0.013 3.14 0.500 0.450 4.8 15.18 1.40 0.050 127.45 126.05 129.45 128.05 2.75 Vel-OK 0.146 0.454 128.66 128.20 135.40 134.90 135.90 -6.242 OK

Nevermore Drive L.1.A L D2-A&B-1&2 1.2770 1.28      5.80 0.5500 3.19 1.9 30.7 3.36 10.70 25 24 RCP 0.013 3.14 0.500 1.520 8.9 27.89 0.38 3.340 126.00 125.62 128.00 127.62 3.41 Vel-OK 0.224 0.056 128.20 128.15 135.34 134.84 135.84 -6.636 OK

Birdcall Lane K.7 K.6 E1-A&B-1&2 2.4690 10.03   10.03 0.5500 5.52 30.9 30.9 3.34 18.43 24 36 RCP 0.013 7.07 0.750 0.110 3.1 22.12 0.03 0.500 126.10 126.07 129.10 129.07 2.61 Vel-OK 0.076 0.018 129.09 129.07 135.86 135.36 136.36 -6.272 OK

Birdcall Lane K.6 K.5 E2-A&B-1&2 1.5307 1.53      11.56 0.5500 6.36 0.2 31.1 3.33 21.18 315 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.28 0.000 125.57 125.29 129.07 128.79 2.20 Vel-OK 0.044 0.140 128.93 128.79 135.85 135.35 136.35 -6.420 OK

Birdcall Lane K.5 K.4 -       11.56 0.5500 6.36 2.4 33.5 3.20 21.18 135 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.12 0.000 125.29 125.17 128.79 128.67 2.20 Vel-OK 0.044 0.060 128.73 128.67 136.14 135.64 136.64 -6.910 OK

Birdcall Lane K.4 K.3 E3a-A&B-1 1.7913 1.79      13.35 0.5500 7.34 1.0 34.5 3.14 23.06 245 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.22 0.500 125.17 124.95 128.67 128.45 2.40 Vel-OK 0.053 0.129 128.58 128.45 135.86 135.36 136.36 -6.781 OK

Birdcall Lane K.3 K.1 E4-A&B-1&2 2.8743 2.87      16.22 0.5500 8.92 1.7 36.2 3.06 27.26 415 48 RCP 0.013 12.57 1.000 0.070 3.0 38.00 0.29 0.000 124.45 124.16 128.45 128.16 2.17 Vel-OK 0.036 0.149 128.31 128.16 135.25 134.75 135.75 -6.441 OK

Birdcall Lane K.1 K E5-A&B-1&2 1.6504 1.65      17.88 0.5500 9.83 3.2 39.4 2.91 28.59 25 48 RCP 0.013 12.57 1.000 0.070 3.0 38.00 0.02 2.000 124.16 124.14 128.16 128.14 2.28 Vel-OK 0.040 0.010 128.15 128.14 135.34 134.84 135.84 -6.690 OK

Ravens Mate Drive K.7.1 K.7 L1-A&B-1&2 2.8026 2.80      2.80 0.5500 1.54 27.0 27.0 3.60 5.55 288 24 RCP 0.013 3.14 0.500 0.354 4.3 13.46 1.02 0.030 127.15 126.13 129.15 128.13 1.77 Vel-OK 0.060 0.173 129.26 129.09 135.64 135.14 136.14 -5.878 OK

Ravens Mate Drive K.7.2 K.7 K1-A&B-1&2 2.7541 4.76     4.76 0.5500 2.62 28.2 28.2 3.52 9.21 216 36 RCP 0.013 7.07 0.750 0.110 3.1 22.12 0.24 0.000 126.34 126.10 129.34 129.10 1.30 Vel-OK 0.019 0.041 129.14 129.10 135.50 135.00 136.00 -5.859 OK

Ravens Mate Drive K.7.2.A K.7.2 K1-C-1&2 2.0029 2.00      2.00 0.5500 1.10 26.3 26.3 3.65 4.02 48 24 RCP 0.013 3.14 0.500 0.292 3.9 12.22 0.14 0.739 127.22 127.08 129.22 129.08 1.28 Vel-OK 0.032 0.015 129.16 129.14 135.80 135.30 136.30 -6.144 OK

Ravens Caw Drive J.3.A J.2.A F0-A&B-1 2.1602 2.16      2.16 0.5500 1.19 26.5 26.5 3.64 4.33 265 24 RCP 0.013 3.14 0.500 0.180 3.1 9.60 0.48 0.500 126.91 126.43 128.91 128.43 1.38 Vel-OK 0.037 0.097 128.53 128.43 135.41 134.91 135.91 -6.383 OK

Ravens Caw Drive J.2.A J.1.A F1-A&B-1&2 3.1540 3.15      5.31 0.5500 2.92 3.2 29.7 3.42 10.00 311 30 RCP 0.013 4.91 0.625 0.130 3.0 14.79 0.40 0.000 125.93 125.53 128.43 128.03 2.04 Vel-OK 0.059 0.185 128.21 128.03 134.75 134.25 135.25 -6.035 OK

Ravens Caw Drive J.1.A J F2-A&B-1&2 1.0077 1.01      6.32 0.5500 3.48 2.5 32.2 3.27 11.36 25 30 RCP 0.013 4.91 0.625 0.130 3.0 14.79 0.03 3.500 125.53 125.50 128.03 128.00 2.31 Vel-OK 0.077 0.019 128.02 128.00 134.84 134.34 135.34 -6.321 OK

Raven Roost Drive G.3.A G.2.A G0-A&B-1 1.6956 1.70      1.70 0.5500 0.93 26.0 26.0 3.68 3.43 170 24 RCP 0.013 3.14 0.500 0.180 3.1 9.60 0.31 0.000 126.00 125.69 128.00 127.69 1.09 Vel-OK 0.023 0.039 128.34 128.30 135.14 134.64 135.64 -6.299 OK

Raven Roost Drive G.2.A G.1.A G1-A&B-1&2 2.1683 2.17      3.86 0.5500 2.13 2.6 28.6 3.49 7.42 353 24 RCP 0.013 3.14 0.500 0.218 3.4 10.57 0.77 0.500 125.69 124.92 127.69 126.92 2.36 Vel-OK 0.108 0.380 128.30 127.92 134.71 134.21 135.21 -5.908 OK

Raven Roost Drive G.1.A G G2-A&B-1&2 1.4552 1.46      5.32 0.5500 2.93 2.5 31.1 3.33 9.75 70 30 RCP 0.013 4.91 0.625 0.130 3.0 14.79 0.09 2.480 124.42 124.33 126.92 126.83 1.99 Vel-OK 0.057 0.040 127.92 127.88 134.82 134.32 135.32 -6.397 OK

Raven Rook Drive E.4 E.3 H1-A&B-1&2 2.3772 3.90     3.90 0.5500 2.14 27.7 27.7 3.55 7.61 396 30 RCP 0.013 4.91 0.625 0.130 3.0 14.79 0.51 0.500 124.71 124.20 127.21 126.70 1.55 Vel-OK 0.034 0.136 128.09 127.95 134.71 134.21 135.21 -6.120 OK

Raven Flight Drive E.3 E.2 -       3.90 0.5500 2.14 4.3 32.0 3.28 7.61 142 36 RCP 0.013 7.07 0.750 0.110 3.1 22.12 0.16 0.000 123.70 123.54 126.70 126.54 1.08 Vel-OK 0.013 0.018 127.95 127.94 135.34 134.84 135.84 -6.886 OK

Raven Flight Drive E.2 E.1 H2a-A&B-1 2.1367 2.14      6.03 0.5500 3.32 2.2 34.2 3.16 10.48 203 36 RCP 0.013 7.07 0.750 0.110 3.1 22.12 0.22 0.000 123.54 123.32 126.54 126.32 1.48 Vel-OK 0.025 0.050 127.94 127.89 134.99 134.49 135.49 -6.555 OK

Raven Flight Drive E.1 E H3-A&B-1&2 1.6284 1.63      7.66 0.5500 4.21 2.3 36.4 3.04 12.82 61 36 RCP 0.013 7.07 0.750 0.110 3.1 22.12 0.07 3.000 123.32 123.25 126.32 126.25 1.81 Vel-OK 0.037 0.023 127.89 127.86 134.48 133.98 134.98 -6.095 OK

Raven Flight Drive E.4.C E.4 K1-C-1&2 1.5183 1.52      1.52 0.5500 0.84 25.8 25.8 3.69 3.08 14 24 RCP 0.013 3.14 0.500 4.286 14.9 46.83 0.60 1.419 126.73 126.13 128.73 128.13 0.98 Vel-OK 0.019 0.003 128.13 128.13 135.01 134.51 135.51 -6.378 OK

Blackbird Drive C.3.A C.2.A I0-A&B-1 1.5844 1.58      1.58 0.5500 0.87 25.8 25.8 3.69 3.21 160 24 RCP 0.013 3.14 0.500 0.180 3.1 9.60 0.29 0.000 126.56 126.27 128.56 128.27 1.02 Vel-OK 0.020 0.032 128.30 128.27 135.37 134.87 135.87 -6.568 OK

Blackbird Drive C.2.A C.1.A I1-A&B-1&2 1.3823 1.38      2.97 0.5500 1.63 2.6 28.5 3.50 5.71 436 24 RCP 0.013 3.14 0.500 0.252 3.6 11.36 1.10 1.600 126.27 125.17 128.27 127.17 1.82 Vel-OK 0.064 0.278 128.13 127.86 134.97 134.47 135.47 -6.337 OK

Blackbird Drive C.1.A C I2-A&B-1&2 2.9466 2.95      5.91 0.5500 3.25 4.0 32.4 3.25 10.58 61 36 RCP 0.013 7.07 0.750 0.110 3.1 22.12 0.07 1.940 123.57 123.50 126.57 126.50 1.50 Vel-OK 0.025 0.015 127.86 127.84 133.84 133.34 134.34 -5.485 OK

Raven Wing Drive A.3.A A.2.A J0-A&B-1 1.8563 1.86      1.86 0.5500 1.02 26.2 26.2 3.66 3.74 270 24 RCP 0.013 3.14 0.500 0.180 3.1 9.60 0.49 1.000 124.54 124.05 126.54 126.05 1.19 Vel-OK 0.027 0.074 128.00 127.92 134.65 134.15 135.15 -6.154 OK

Raven Wing Drive A.2.A A.1,A J1-A&B-1&2 3.2555 3.26      5.11 0.5500 2.81 3.8 29.9 3.40 9.57 436 36 RCP 0.013 7.07 0.750 0.110 3.1 22.12 0.48 0.000 123.05 122.57 126.05 125.57 1.35 Vel-OK 0.021 0.090 127.92 127.83 133.96 133.46 134.46 -5.538 OK

Raven Wing Drive A.1,A A J2-A&B-1&2 1.7690 1.77      6.88 0.5500 3.78 5.4 35.3 3.10 11.73 61 36 RCP 0.013 7.07 0.750 0.110 3.1 22.12 0.07 2.500 122.57 122.50 125.57 125.50 1.66 Vel-OK 0.031 0.019 127.83 127.81 133.84 133.34 134.34 -5.507 OK

Percentage of FLOW from MH 1-4 to MH 1-5; Manually Adjusted to Balance HGLs at MH 1-4 0.4622 0.079 -0.143 Percentage of FLOW from MH 1-4 to MH 1-5; Manually Adjusted to Balance HGLs at MH 1-4

Cypress-N. Houston (North Trunkline) MH 1-4 MH 1-5 48.77 418 42 RCP 0.013 9.62 0.875 0.129 3.8 36.16 0.54 0.000 124.59 124.05 128.09 127.55 5.07 Vel-OK 0.235 0.982 130.27 129.29 135.10 134.80 134.80 -4.527 OK

Cypress-N. Houston (North Trunkline) MH 1-5 CNH-1 48.77 1,448 48 RCP 0.013 12.57 1.000 0.122 4.0 50.22 1.77 1.500 124.05 122.28 128.05 126.28 3.88 Vel-OK 0.115 1.669 129.29 127.62 136.50 135.50 135.50 -6.209 OK

Detained Area - Assumed Initial Tc to produce Undeveloped Flow Rate

Raven Roost (Lake) RR RR7 39.7800 39.78   39.78 0.5500 21.88 139.1 139.1 1.29 28.30 1,787 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 1.61 0.000 122.93 121.32 126.43 124.82 2.94 Vel-OK 0.079 1.414 126.75 125.34 133.50 133.30 133.30 -6.548 OK

Raven Roost (Lake) RR7 RR8 -       39.78 0.5500 21.88 10.1 149.3 1.23 28.30 459 42 RCP 0.013 9.62 0.875 0.146 4.0 38.44 0.67 0.000 121.32 120.65 124.82 124.15 2.94 Vel-OK 0.079 0.363 125.34 124.97 133.00 132.80 132.80 -7.463 OK

Raven Roost (Lake) RR8 CNH-3 -       39.78 0.5500 21.88 2.6 151.9 1.22 28.30 69 2 36 RCP 0.013 14.14 0.750 -0.275 #NUM! #NUM! -0.19 0.000 120.65 120.84 123.65 123.84 2.00 Vel-OK 0.045 0.031 124.97 124.94 136.50 135.50 135.50 -10.526 OK

Percentage of FLOW from MH 1-3 to MH 2-3; Based on Ratio of Design Qs of Exiting Pipes 0.2828 Percentage of FLOW from MH 1-3 to MH 2-3; Based on Ratio of Design Qs of Exiting Pipes

Cypress-N. Houston (South Trunkline) MH 2-1 MH 2-2 19.9300 19.93   19.93 0.8000 15.94 31.9 31.9 3.28 52.32 499 5 X 3 RCB 0.013 14.11 0.977 0.329 6.5 91.12 1.64 0.000 127.22 125.58 130.22 128.58 3.71 Vel-OK 0.108 0.541 131.24 130.70 137.00 136.50 136.50 -5.260 OK

Cypress-N. Houston (South Trunkline) MH 2-2 MH 1-3 3.5600 3.56      23.49 0.8000 18.79 2.2 34.2 3.16 59.33 144 5 X 3 RCB 0.013 14.11 0.977 0.566 8.5 119.51 0.82 0.000 125.58 124.76 128.58 127.76 4.20 Vel-OK 0.139 0.201 130.70 130.50 137.00 136.50 136.50 -5.802 OK

Cypress-N. Houston (South Trunkline) MH 1-3 MH 2-3 6.1200 6.12      29.61 0.8000 23.69 0.6 34.8 3.13 20.95 25 5 X 3 RCB 0.013 14.11 0.977 1.640 14.4 203.44 0.41 0.000 124.76 124.35 127.76 127.35 1.48 Vel-OK 0.017 0.004 130.50 130.49 135.10 134.80 134.80 -4.303 OK

Cypress-N. Houston (South Trunkline) MH 2-3 MH 2-4 2.8700 2.87      32.48 0.8000 25.98 0.3 35.0 3.11 101.83 75 8 X 3 RCB 0.013 23.11 1.131 1.240 13.8 319.30 0.93 0.000 124.35 123.42 127.35 126.42 4.41 Vel-OK 0.126 0.095 130.49 130.40 135.10 134.80 134.80 -4.307 OK

Cypress-N. Houston (South Trunkline) MH 2-4 CNH-3 2.2900 2.29      34.77 0.8000 27.82 32.1 35.3 3.10 135.31 2,450 8 X 3 RCB 0.013 23.11 1.131 0.105 4.0 93.05 2.58 0.000 123.42 120.84 126.42 123.84 5.85 Vel-OK 0.223 5.456 130.40 124.94 135.10 134.80 134.80 -4.401 OK

Cypress-N. Houston (South Trunkline) MH 1-4 MH 2-4 19.9600 19.96   19.96 0.8000 15.97 31.9 31.9 3.28 52.39 25 54 RCP 0.013 15.90 1.125 4.680 26.7 425.42 1.17 0.000 124.59 123.42 129.09 127.92 3.29 Vel-OK 0.071 0.018 130.42 130.40 135.10 134.80 134.80 -4.384 OK

Cypress-N. Houston (South Trunkline) MH 1-3 MH 1-4 10 53.13 52 42 RCP 0.013 9.62 0.875 0.327 6.0 57.53 0.17 0.000 124.76 124.59 128.26 128.09 5.52 Vel-OK 0.279 0.145 130.42 130.27 135.10 134.80 134.80 -4.382 OK

HCED Suddivision Drainage Projects - 

Ravensway South (UPIN 
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APPENDIX C-1

PROPOSED ALTERNATIVE 2 - 50% AEP HGL COMPUTATIONS

HYDRAULIC GRADE LINE COMPUTATIONS



STORM SEWER CALCULATIONS

CITY OF HOUSTON / HARRIS COUNTY CRITERIA

Storm Event : 2 & 100-YEAR

Project :

Date : 2/14/2022
By : GPF

Reviewed By:

Raven Song Drive S.1.C S

Raven South Drive S R

Raven South Drive R Q

Raven South Drive Q P

Raven South Drive P O

Raven South Drive O N

Raven South Drive Raven Park (Scamp) N M

Raven South Drive Shaft Dr M L

Raven South Drive Nevermore Dr L K

Raven South Drive Birdcall Dr K J

Raven South Drive Ravens Caw J H

Raven South Drive H G

Raven South Drive Ravens Roost Dr G F.2

Raven South Drive F.2 F

Raven South Drive F E

Raven South Drive Ravens Flight Dr E D

Raven South Drive D C

Raven South Drive Blackbird Dr C B

Raven South Drive B A

Cypress North Houston Raven Wing Dr A CNH-1

Cypress North Houston (North Trunkline) CNH-1 CNH 2

Cypress North Houston CNH 2 CNH-3

Cypress North Houston (South Trunkline) CNH-3 E133

Raven Park Dr (Scamp Dr) M.2.A M.1.A

Raven Park Dr (Scamp Dr) M.1.A N

Shaft Drive M.9 M.8

Shaft Drive M.8 M.7

Shaft Drive M.7 M.5

Shaft Drive M.5 M.4

Shaft Drive M.4 M.3

Shaft Drive M.3 M.2

Shaft Drive M.2 M

Nevermore Drive L.3.A L.2.A

Nevermore Drive L.2.A L.1.A

Nevermore Drive L.1.A L

Birdcall Lane K.7 K.6

Birdcall Lane K.6 K.5

Birdcall Lane K.5 K.4

Birdcall Lane K.4 K.3

Birdcall Lane K.3 K.1

Birdcall Lane K.1 K

Ravens Mate Drive K.7.1 K.7

Ravens Mate Drive K.7.2 K.7

Ravens Mate Drive K.7.2.A K.7.2

Ravens Caw Drive J.3.A J.2.A

Ravens Caw Drive J.2.A J.1.A

Ravens Caw Drive J.1.A J

Raven Roost Drive G.3.A G.2.A

Raven Roost Drive G.2.A G.1.A

Raven Roost Drive G.1.A G

Raven Rook Drive E.4 E.3

Raven Flight Drive E.3 E.2

Raven Flight Drive E.2 E.1

Raven Flight Drive E.1 E

Raven Flight Drive E.4.C E.4

Blackbird Drive C.3.A C.2.A

Blackbird Drive C.2.A C.1.A

Blackbird Drive C.1.A C

Raven Wing Drive A.3.A A.2.A

Raven Wing Drive A.2.A A.1,A

Raven Wing Drive A.1,A A

Cypress-N. Houston (North Trunkline) MH 1-4 MH 1-5

Cypress-N. Houston (North Trunkline) MH 1-5 CNH-1

Raven Roost (Lake) RR RR7

Raven Roost (Lake) RR7 RR8

Raven Roost (Lake) RR8 CNH-3

Cypress-N. Houston (South Trunkline) MH 2-1 MH 2-2

Cypress-N. Houston (South Trunkline) MH 2-2 MH 1-3

Cypress-N. Houston (South Trunkline) MH 1-3 MH 2-3

Cypress-N. Houston (South Trunkline) MH 2-3 MH 2-4

Cypress-N. Houston (South Trunkline) MH 2-4 CNH-3

Cypress-N. Houston (South Trunkline) MH 1-4 MH 2-4

Cypress-N. Houston (South Trunkline) MH 1-3 MH 1-4

HCED Suddivision Drainage Projects - 

Ravensway South (UPIN 

19103MF14701)

Street Name Cross Street

FROM

M.H. #

TO

M.H. #

Street

Type

Pvmt W

(B-B)
X-Slope

(Sx) (ft-ft)

Blvd or

Crown

Curb

Height (ft)

Curb

Width (ft)

Allow 

Spread (ft)

Allow Gutter 

Depth (ft)

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281

2 28.0 0.0208 Crown 0.33 1.00 13.00 0.271 Design Storm Return Frequency 2  yr TSpread=1.243(QGutter*N/So
1/2*Sx

5/3)3/8 Qweir= Cweir*Lweir*H3/2 Qorif = Corif*Aorif*(2gH)1/2

3 41.0 0.0208 Crown 0.50 0.50 20.00 0.417 yGutter=TSpread*Sx LT=0.6*Q0.42*SL
0.3*[1/(N*Sx)]

0.6 Cweir= 2.60 Corif= 0.60 For Inlets On-Grade QBypass MUST BE ADDED to Downstream Inlet

4 25.0 0.0208 Blvd 0.50 0.50 12.00 0.250 Efficiency = 1-(1-L/LT)^1.8 Hweir =(Q/(C*L))2/3 Horif=(Q/(C*A*Sqrt(2g))2

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250 N-Value (Pavement) = 0.016 TxDOT Hydraulic Manual Table 4-8 QBypass = QTotal*(1-Eff) Tinlet=H/Sx

Enter Blvd Pavement Width as B-B dimension of One Side of Travel Lanes

Street 

Type

Drainage

Area (ac)
T/C Grade

(SO) (%)

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QGutter

(cfs)

Gutter

Spread (ft)

Gutter 

Depth (ft)

Q Bypass

(cfs)

Drainage

Area (ac)
T/C Grade

(SO) (%)

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QGutter

(cfs)

Gutter

Spread (ft)

Gutter 

Depth (ft)

Q Bypass

(cfs)

Inlet

Type

Sag or

On-Grade

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QInlet

(cfs)

Drainage

Area (ac)
T/C Grade

(SO) (%)

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QGutter

(cfs)

Gutter

Spread (ft)

Gutter 

Depth (ft)

Q Bypass

(cfs)

Drainage

Area (ac)
T/C Grade

(SO) (%)

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QGutter

(cfs)

Gutter

Spread (ft)

Gutter 

Depth (ft)

Q Bypass

(cfs)

Inlet

Type

Sag or

On-Grade

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QInlet

(cfs)

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.7150 0.25 24.43 3.80 1.49 10.59 0.22 -   0.9199 0.25 24.85 3.76 1.90 11.60 0.24 -   B-B Grate Sag 24.85 3.76 3.38 0.01 0.00 No Inlet -   No Inlet -   No Inlet 11.60 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5156 0.25 23.90 3.84 1.09 9.41 0.20 -   0.3491 0.64 23.31 3.89 0.75 6.85 0.14 -   B-B Grate Sag 23.90 3.84 1.83 Below Gut -0.04 0.9598 0.25 24.93 3.76 1.98 11.78 0.25 -   0.4293 0.64 23.62 3.87 0.91 7.38 0.15 -   B-B Grate Sag 24.93 3.76 2.87 Below Gut -0.03 11.78 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.2436 0.25 25.39 3.72 2.55 12.94 0.27 -   0.6625 0.50 24.30 3.81 1.39 9.05 0.19 -   B-B Grate Sag 25.39 3.72 3.90 1.20 0.02 0.3517 0.25 23.32 3.89 0.75 8.19 0.17 -   0.6660 0.50 24.31 3.81 1.40 9.07 0.19 -   B-B Grate Sag 24.31 3.81 2.13 Below Gut -0.04 12.94 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.4209 0.60 25.64 3.70 2.89 11.52 0.24 -   0.4637 0.25 23.73 3.86 0.98 9.06 0.19 -   B-B Grate Sag 25.64 3.70 3.84 1.06 0.02 No Inlet -   No Inlet -   No Inlet 11.52 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.3618 0.25 23.36 3.89 0.77 8.28 0.17 -   0.1560 0.25 22.21 3.99 0.34 6.10 0.13 -   B-B Grate Sag 23.36 3.89 1.11 Below Gut -0.04 0.3340 0.25 23.24 3.90 0.72 8.04 0.17 -   0.2237 0.25 22.68 3.95 0.49 6.95 0.14 -   B-B Grate Sag 23.24 3.90 1.20 Below Gut -0.04 8.28 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4702 0.25 23.76 3.86 1.00 9.10 0.19 -   0.4905 0.25 23.82 3.85 1.04 9.24 0.19 -   B-B Grate Sag 23.82 3.85 2.03 Below Gut -0.04 No Inlet -   No Inlet -   No Inlet 9.24 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4974 0.25 23.84 3.85 1.05 9.29 0.19 -   0.4982 0.25 23.85 3.85 1.05 9.30 0.19 -   B-B Grate Sag 23.85 3.85 2.11 Below Gut -0.04 No Inlet -   No Inlet -   No Inlet 9.30 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5169 0.60 23.90 3.84 1.09 7.99 0.17 -   0.4848 0.25 23.80 3.85 1.03 9.20 0.19 -   B-B Grate Sag 23.90 3.84 2.12 Below Gut -0.04 No Inlet -   No Inlet -   No Inlet 9.20 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.2972 0.25 23.08 3.91 0.64 7.71 0.16 -   0.2140 0.25 22.62 3.95 0.47 6.84 0.14 -   B-B Grate Sag 23.08 3.91 1.10 Below Gut -0.04 0.2254 0.25 22.69 3.95 0.49 6.97 0.15 -   0.2862 0.25 23.02 3.92 0.62 7.60 0.16 -   B-B Grate Sag 23.02 3.92 1.10 Below Gut -0.04 7.71 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4009 0.25 23.51 3.88 0.85 8.59 0.18 -   0.7362 0.45 24.47 3.80 1.54 9.59 0.20 -   B-B Grate Sag 24.47 3.80 2.37 Below Gut -0.03 No Inlet -   No Inlet -   No Inlet 9.59 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5908 0.25 24.11 3.82 1.24 9.89 0.21 -   0.7809 0.70 24.57 3.79 1.63 9.02 0.19 -   B-B Grate Sag 24.57 3.79 2.86 Below Gut -0.03 No Inlet -   No Inlet -   No Inlet 9.89 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.6880 0.75 24.36 3.80 1.44 8.50 0.18 -   0.5220 0.25 23.92 3.84 1.10 9.45 0.20 -   B-B Grate Sag 24.36 3.80 2.53 Below Gut -0.03 No Inlet -   No Inlet -   No Inlet 9.45 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.8696 0.25 24.76 3.77 1.80 11.37 0.24 -   0.4591 0.40 23.72 3.86 0.97 8.26 0.17 -   C-1 Sag 24.76 3.77 2.76 Below Gut -0.06 1.6365 0.60 25.91 3.68 3.31 12.12 0.25 -   0.5210 0.40 23.92 3.84 1.10 8.65 0.18 -   C-1 Sag 25.91 3.68 4.37 1.98 0.04 12.12 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.2450 0.33 22.81 3.94 0.53 6.82 0.14 -   1.1175 0.25 25.20 3.74 2.30 12.45 0.26 -   C-1 Sag 25.20 3.74 2.80 Below Gut -0.05 0.4116 0.33 23.55 3.87 0.88 8.23 0.17 -   0.1971 0.25 22.51 3.96 0.43 6.64 0.14 -   C-1 Sag 23.55 3.87 1.30 Below Gut -0.08 12.45 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 2.8062 0.25 26.99 3.60 2.95 13.68 0.29 -   1.4186 0.25 25.64 3.70 1.54 10.70 0.22 -   B-B Grate Sag 26.99 3.60 4.45 2.41 0.05 1.0193 0.25 25.03 3.75 1.12 9.50 0.20 -   0.8238 0.25 24.66 3.78 0.91 8.80 0.18 -   B-B Grate Sag 25.03 3.75 2.02 Below Gut -0.04 13.68 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 9.7221 0.32 29.93 3.40 7.17 18.21 0.38 -   13.1102 0.27 30.73 3.35 9.52 20.91 0.44 -   B-B Grate Sag 30.73 3.35 16.58 22.63 0.47 1.4587 0.32 25.69 3.70 1.17 9.22 0.19 -   1.0464 0.27 25.08 3.75 0.85 8.45 0.18 -   B-B Grate Sag 25.69 3.70 2.01 Below Gut -0.04 22.63 Inlet 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.1707 0.25 25.28 3.73 2.40 12.66 0.26 -   0.8537 0.47 24.73 3.77 1.77 10.05 0.21 -   B-B Grate Sag 25.28 3.73 4.15 1.76 0.04 No Inlet -   No Inlet -   No Inlet 12.66 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.8212 0.25 24.66 3.78 1.71 11.14 0.23 -   1.1027 0.25 25.17 3.74 2.27 12.39 0.26 -   B-B Grate Sag 25.17 3.74 3.96 1.32 0.03 0.6447 0.47 24.26 3.81 1.35 9.08 0.19 -   1.3533 0.25 25.55 3.71 2.76 13.34 0.28 -   B-B Grate Sag 25.55 3.71 4.08 1.59 0.03 13.34 Gutter 4 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.1405 0.25 25.23 3.73 2.34 12.54 0.26 -   0.2445 0.25 22.80 3.94 0.53 7.18 0.15 -   B-B Grate Sag 25.23 3.73 2.84 Below Gut -0.03 1.1695 0.25 25.28 3.73 2.40 12.65 0.26 -   0.2365 0.25 22.76 3.94 0.51 7.09 0.15 -   B-B Grate Sag 25.28 3.73 2.88 Below Gut -0.03 12.65 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.0504 0.26 25.09 3.75 2.16 12.08 0.25 -   -   C-1 On-Grade 25.09 3.75 2.16 Below Gut -0.07 1.1314 0.26 25.22 3.74 2.32 12.41 0.26 -   -   C-1 On-Grade 25.22 3.74 2.32 Below Gut -0.07 12.41 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.6968 0.26 24.38 3.80 1.46 10.42 0.22 -   0.4331 0.25 23.63 3.87 0.92 8.84 0.18 -   C-1 Sag 24.38 3.80 2.36 Below Gut -0.07 0.6922 0.26 24.37 3.80 1.45 10.39 0.22 -   0.5199 0.25 23.91 3.84 1.10 9.44 0.20 -   C-1 Sag 24.37 3.80 2.54 Below Gut -0.06 10.42 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4409 0.40 23.66 3.86 0.94 8.14 0.17 -   0.1548 0.25 22.20 3.99 0.34 6.08 0.13 -   B-B Grate Sag 23.66 3.86 1.27 Below Gut -0.04 0.4796 0.40 23.79 3.85 1.02 8.40 0.17 -   0.2017 0.25 22.54 3.96 0.44 6.70 0.14 -   B-B Grate Sag 23.79 3.85 1.44 Below Gut -0.04 8.40 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.4076 0.25 25.62 3.70 2.87 13.53 0.28 -   0.3369 0.25 23.26 3.90 0.72 8.07 0.17 -   B-B Grate Sag 25.62 3.70 3.55 0.40 0.01 0.3995 0.25 23.51 3.88 0.85 8.58 0.18 -   0.3250 0.25 23.20 3.90 0.70 7.96 0.17 -   B-B Grate Sag 23.51 3.88 1.54 Below Gut -0.04 13.53 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.1762 0.25 22.37 3.98 0.39 6.37 0.13 -   0.5854 0.32 24.10 3.83 1.23 9.41 0.20 -   B-B Grate Sag 24.10 3.83 1.60 Below Gut -0.04 0.2100 0.25 22.60 3.96 0.46 6.79 0.14 -   0.5591 0.32 24.03 3.83 1.18 9.25 0.19 -   B-B Grate Sag 24.03 3.83 1.62 Below Gut -0.04 9.41 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.8789 0.25 24.78 3.77 1.82 11.41 0.24 -   -   C-1 On-Grade 24.78 3.77 1.82 Below Gut -0.07 0.9124 0.25 24.84 3.77 1.89 11.57 0.24 -   -   C-1 On-Grade 24.84 3.77 1.89 Below Gut -0.07 11.57 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.7308 0.25 24.46 3.80 1.53 10.68 0.22 -   0.6909 0.31 24.37 3.80 1.45 10.05 0.21 -   B-B Grate Sag 24.46 3.80 2.97 Below Gut -0.02 0.7630 0.25 24.53 3.79 1.59 10.85 0.23 -   0.6896 0.31 24.37 3.80 1.44 10.04 0.21 -   B-B Grate Sag 24.53 3.79 3.03 Below Gut -0.02 10.85 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5994 0.25 24.14 3.82 1.26 9.94 0.21 -   0.1926 0.25 22.48 3.97 0.42 6.58 0.14 -   B-B Grate Sag 24.14 3.82 1.67 Below Gut -0.04 0.6535 0.25 24.28 3.81 1.37 10.26 0.21 -   0.2049 0.25 22.56 3.96 0.45 6.73 0.14 -   B-B Grate Sag 24.28 3.81 1.80 Below Gut -0.04 10.26 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.7157 0.25 24.43 3.80 1.50 10.60 0.22 -   1.1560 0.25 25.26 3.73 2.37 12.60 0.26 -   B-B Grate Sag 25.26 3.73 3.84 1.06 0.02 0.2287 0.25 22.71 3.95 0.50 7.01 0.15 -   0.7022 0.25 24.40 3.80 1.47 10.53 0.22 -   B-B Grate Sag 24.40 3.80 1.95 Below Gut -0.04 12.60 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5607 0.35 24.03 3.83 1.18 9.11 0.19 -   1.4748 0.25 25.71 3.70 3.00 13.76 0.29 -   B-B Grate Sag 25.71 3.70 4.14 1.73 0.04 0.5301 0.35 23.94 3.84 1.12 8.93 0.19 -   0.1885 0.50 22.45 3.97 0.41 5.74 0.12 -   B-B Grate Sag 23.94 3.84 1.52 Below Gut -0.04 13.76 Gutter 2 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.4945 0.25 25.73 3.70 3.04 13.82 0.29 -   0.5084 0.50 23.88 3.84 1.08 8.22 0.17 -   B-B Grate Sag 25.73 3.70 4.07 1.58 0.03 No Inlet -   No Inlet -   No Inlet 13.82 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.0595 0.25 25.10 3.74 2.18 12.21 0.25 -   -   C-1 On-Grade 25.10 3.74 2.18 Below Gut -0.07 1.1007 0.25 25.17 3.74 2.26 12.38 0.26 -   -   C-1 On-Grade 25.17 3.74 2.26 Below Gut -0.07 12.38 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.8213 0.25 24.66 3.78 1.71 11.14 0.23 -   0.6752 0.25 24.33 3.81 1.41 10.38 0.22 -   C-1 Sag 24.66 3.78 3.11 Below Gut -0.03 0.9383 0.25 24.89 3.76 1.94 11.69 0.24 -   0.7192 0.25 24.44 3.80 1.50 10.62 0.22 -   C-1 Sag 24.89 3.76 3.43 Below Gut -0.01 11.69 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.2607 0.25 22.89 3.93 0.56 7.35 0.15 -   0.2361 0.25 22.76 3.94 0.51 7.09 0.15 -   C-1 Sag 22.89 3.93 1.07 Below Gut -0.08 0.2929 0.25 23.06 3.92 0.63 7.67 0.16 -   0.2180 0.25 22.65 3.95 0.47 6.89 0.14 -   C-1 Sag 23.06 3.92 1.10 Below Gut -0.08 7.67 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.1578 0.25 25.26 3.73 2.38 12.61 0.26 -   -   C-1 On-Grade 25.26 3.73 2.38 Below Gut -0.07 0.5378 0.25 23.97 3.84 1.14 9.56 0.20 -   -   C-1 On-Grade 23.97 3.84 1.14 Below Gut -0.08 12.61 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5226 0.25 23.92 3.84 1.10 9.46 0.20 -   0.5489 0.40 24.00 3.83 1.16 8.82 0.18 -   C-1 Sag 24.00 3.83 2.26 Below Gut -0.07 0.4851 0.25 23.80 3.85 1.03 9.21 0.19 -   0.6117 0.40 24.17 3.82 1.29 9.17 0.19 -   C-1 Sag 24.17 3.82 2.30 Below Gut -0.07 9.46 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4530 0.25 23.70 3.86 0.96 8.98 0.19 -   0.2610 0.25 22.89 3.93 0.56 7.35 0.15 -   C-1 Sag 23.70 3.86 1.52 Below Gut -0.08 0.4879 0.25 23.81 3.85 1.03 9.23 0.19 -   0.2533 0.25 22.85 3.93 0.55 7.27 0.15 -   C-1 Sag 23.81 3.85 1.57 Below Gut -0.08 9.23 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.2745 0.25 22.96 3.92 0.59 7.49 0.16 -   0.9560 0.44 24.92 3.76 1.98 10.58 0.22 -   B-B Grate Sag 24.92 3.76 2.54 Below Gut -0.03 0.5709 0.25 24.06 3.83 1.20 9.77 0.20 -   0.5758 0.44 24.07 3.83 1.21 8.81 0.18 -   B-B Grate Sag 24.07 3.83 2.41 Below Gut -0.03 10.58 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.0891 0.25 25.15 3.74 2.24 12.33 0.26 -   -   C-1 On-Grade 25.15 3.74 2.24 Below Gut -0.07 1.0476 0.25 25.08 3.75 2.16 12.16 0.25 -   -   C-1 On-Grade 25.08 3.75 2.16 Below Gut -0.07 12.33 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.6190 0.25 24.19 3.82 1.30 10.06 0.21 -   0.2269 0.45 22.70 3.95 0.49 6.26 0.13 -   B-B Grate Sag 24.19 3.82 1.78 Below Gut -0.04 0.6244 0.25 24.20 3.82 1.31 10.09 0.21 -   0.1581 0.25 22.23 3.99 0.35 6.13 0.13 -   B-B Grate Sag 24.20 3.82 1.64 Below Gut -0.04 10.09 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4293 0.25 23.62 3.87 0.91 8.81 0.18 -   1.0890 0.25 25.15 3.74 2.24 12.33 0.26 -   B-B Grate Sag 25.15 3.74 3.12 Below Gut -0.01 No Inlet -   No Inlet -   No Inlet 12.33 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.1509 0.25 25.25 3.73 2.36 12.58 0.26 -   -   C-1 On-Grade 25.25 3.73 2.36 Below Gut -0.07 0.4335 0.25 23.63 3.87 0.92 8.84 0.18 -   -   C-1 On-Grade 23.63 3.87 0.92 Below Gut -0.08 12.58 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5114 0.25 23.89 3.84 1.08 9.38 0.20 -   0.1593 0.31 22.24 3.99 0.35 5.90 0.12 -   C-1 Sag 23.89 3.84 1.42 Below Gut -0.08 0.5770 0.25 24.08 3.83 1.21 9.80 0.20 -   0.1346 0.31 22.02 4.01 0.30 5.55 0.12 -   C-1 Sag 24.08 3.83 1.50 Below Gut -0.08 9.80 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.2458 0.25 25.39 3.72 2.55 12.95 0.27 -   0.2194 0.70 22.66 3.95 0.48 5.69 0.12 -   C-2 Sag 25.39 3.72 3.00 Below Gut -0.07 1.2503 0.37 25.40 3.72 2.56 12.04 0.25 -   0.2311 0.25 22.73 3.95 0.50 7.04 0.15 -   C-2 Sag 25.40 3.72 3.03 Below Gut -0.07 12.95 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.3309 0.25 23.23 3.90 0.71 8.01 0.17 -   -   C-1 On-Grade 23.23 3.90 0.71 Below Gut -0.08 1.5254 0.60 25.77 3.69 3.10 11.82 0.25 0.27 -   C-1 On-Grade 25.77 3.69 3.10 Below Gut -0.04 11.82 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.9143 0.25 24.84 3.77 1.89 11.58 0.24 -   0.6190 0.25 24.19 3.82 1.30 10.06 0.21 -   C-1 Sag 24.84 3.77 3.18 Below Gut -0.03 0.9438 0.25 24.90 3.76 2.22 12.29 0.26 -   0.7784 0.25 24.57 3.79 1.62 10.92 0.23 -   C-1 Sag 24.90 3.76 3.83 0.48 0.01 12.29 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.6353 0.29 24.23 3.82 1.33 9.87 0.21 -   0.2317 0.25 22.73 3.94 0.50 7.04 0.15 -   C-2 Sag 24.23 3.82 1.82 Below Gut -0.08 0.6992 0.29 24.39 3.80 1.46 10.22 0.21 -   0.2028 0.75 22.55 3.96 0.44 5.46 0.11 -   C-2 Sag 24.39 3.80 1.89 Below Gut -0.08 10.22 Gutter 3 OK OK

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

Length of Curb Inlet Opening for Intercepting Total QGutter

DESIGN STORM PONDING DEPTH & GUTTER SPREAD AT INLET LOCATIONS

GUTTER SPREAD CALCULATIONS INLET PONDING CALCULATIONS GUTTER SPREAD CALCULATIONS INLET PONDING CALCULATIONS

Override Inlet Time (Tc) (min) =

INLET #1 (FAR INLET) INLET #2 (NEAR INLET)
PONDING WIDTH

& GUTTER DEPTH CHECKS

FOR DESIGN STORMInlet 2 (Near)Pavement Cross Section Dimensions Gutter Run Gutter Run

Pavement

Width

(B-B)

(ft)

Cross-

Slope

(Sx)

(ft/ft)

Street

Type

Curb

Height

(ft)

1 2

Gutter Run Gutter Run

Maximum

Allowable

Ponding

Depth @ 

Inlets (ft)

Inlet 1 (Far)

Maximum

Allowable

Ponding

Spread @ 

Inlets (ft)

APPENDIX C-2

PROPOSED ALTERNATIVE 2 - 50% AEP SPREAD COMPUTATIONS

GUTTER SPREAD & INLET PONDING WIDTHS

Spread

or

Inlet

Ponding

PONDING

WIDTH

ACROSS

LANE

CHECK

PONDING

DEPTH 

ABOVE

T/C

CHECK

Ponding 

Depth

in Gutter

(H) (ft)

3 4
Ponding 

Width at 

Inlet

(ft)

Ponding 

Depth

in Gutter

(H) (ft)

Maximum 

Width of 

Ponding

Ponding 

Width at 

Inlet

(ft)

Curb

Width

(ft)



STORM SEWER CALCULATIONS

CITY OF HOUSTON / HARRIS COUNTY CRITERIA

Storm Event : 2 & 100-YEAR

Project :

Date : 2/14/2022
By : GPF

Reviewed By:

Raven Song Drive S.1.C S

Raven South Drive S R

Raven South Drive R Q

Raven South Drive Q P

Raven South Drive P O

Raven South Drive O N

Raven South Drive Raven Park (Scamp) N M

Raven South Drive Shaft Dr M L

Raven South Drive Nevermore Dr L K

Raven South Drive Birdcall Dr K J

Raven South Drive Ravens Caw J H

Raven South Drive H G

Raven South Drive Ravens Roost Dr G F.2

Raven South Drive F.2 F

Raven South Drive F E

Raven South Drive Ravens Flight Dr E D

Raven South Drive D C

Raven South Drive Blackbird Dr C B

Raven South Drive B A

Cypress North Houston Raven Wing Dr A CNH-1

Cypress North Houston (North Trunkline) CNH-1 CNH 2

Cypress North Houston CNH 2 CNH-3

Cypress North Houston (South Trunkline) CNH-3 E133

Raven Park Dr (Scamp Dr) M.2.A M.1.A

Raven Park Dr (Scamp Dr) M.1.A N

Shaft Drive M.9 M.8

Shaft Drive M.8 M.7

Shaft Drive M.7 M.5

Shaft Drive M.5 M.4

Shaft Drive M.4 M.3

Shaft Drive M.3 M.2

Shaft Drive M.2 M

Nevermore Drive L.3.A L.2.A

Nevermore Drive L.2.A L.1.A

Nevermore Drive L.1.A L

Birdcall Lane K.7 K.6

Birdcall Lane K.6 K.5

Birdcall Lane K.5 K.4

Birdcall Lane K.4 K.3

Birdcall Lane K.3 K.1

Birdcall Lane K.1 K

Ravens Mate Drive K.7.1 K.7

Ravens Mate Drive K.7.2 K.7

Ravens Mate Drive K.7.2.A K.7.2

Ravens Caw Drive J.3.A J.2.A

Ravens Caw Drive J.2.A J.1.A

Ravens Caw Drive J.1.A J

Raven Roost Drive G.3.A G.2.A

Raven Roost Drive G.2.A G.1.A

Raven Roost Drive G.1.A G

Raven Rook Drive E.4 E.3

Raven Flight Drive E.3 E.2

Raven Flight Drive E.2 E.1

Raven Flight Drive E.1 E

Raven Flight Drive E.4.C E.4

Blackbird Drive C.3.A C.2.A

Blackbird Drive C.2.A C.1.A

Blackbird Drive C.1.A C

Raven Wing Drive A.3.A A.2.A

Raven Wing Drive A.2.A A.1,A

Raven Wing Drive A.1,A A

Cypress-N. Houston (North Trunkline) MH 1-4 MH 1-5

Cypress-N. Houston (North Trunkline) MH 1-5 CNH-1

Raven Roost (Lake) RR RR7

Raven Roost (Lake) RR7 RR8

Raven Roost (Lake) RR8 CNH-3

Cypress-N. Houston (South Trunkline) MH 2-1 MH 2-2

Cypress-N. Houston (South Trunkline) MH 2-2 MH 1-3

Cypress-N. Houston (South Trunkline) MH 1-3 MH 2-3

Cypress-N. Houston (South Trunkline) MH 2-3 MH 2-4

Cypress-N. Houston (South Trunkline) MH 2-4 CNH-3

Cypress-N. Houston (South Trunkline) MH 1-4 MH 2-4

Cypress-N. Houston (South Trunkline) MH 1-3 MH 1-4

HCED Suddivision Drainage Projects - 

Ravensway South (UPIN 

19103MF14701)

Street Name Cross Street

FROM

M.H. #

TO

M.H. #

100

60.66

4.44

0.5797 Assumes 2 feet Below Bank CWeir = 2.10

1.00 128.50

1.50 0.50

Delta or

Trib Tc Total

Intensity

" i " (in/hr)

Runoff Flow

(cfs)

U/S

(ft)

D/S

(ft)

136.37 136.37 135.87 136.87 25.9 25.9 8.39 7.54 2.40 Vel-OK 0.111 0.07 147.29 147.22 11.528 Increase Pipe Size 10.918 OK 0.422 Method 2 - OK

136.37 136.37 135.87 136.87 0.4 26.3 8.32 17.80 3.63 Vel-OK 0.188 0.38 147.22 146.84 11.761 Increase Pipe Size 10.851 OK 0.642 Method 2 - OK

137.00 137.00 136.50 137.50 0.9 27.2 8.18 17.80 3.63 Vel-OK 0.188 0.13 146.84 146.71 10.654 Increase Pipe Size 9.844 OK 0.642 Method 2 - OK

137.00 137.00 136.50 137.50 0.3 27.6 8.13 30.48 6.21 Vel-OK 0.552 2.36 146.71 144.35 10.702 Increase Pipe Size 9.712 OK 0.871 Method 2 - OK

136.19 136.19 135.69 136.69 1.1 28.7 7.97 30.48 6.21 Vel-OK 0.552 0.47 144.35 143.87 7.919 Increase Pipe Size 8.159 OK 0.871 Method 2 - OK

136.19 136.19 135.69 136.69 0.2 28.9 7.94 30.48 6.21 Vel-OK 0.552 0.91 143.87 142.96 7.694 Increase Pipe Size 7.684 OK 0.871 Method 2 - OK

136.19 136.19 135.69 136.69 28.4 29.4 7.88 61.33 4.88 Vel-OK 0.182 0.52 142.96 142.44 7.123 Increase Pipe Size 6.773 Check Lo Spot 1.328 Increase Pipe Size

136.19 136.19 135.69 136.69 38.6 38.6 6.85 140.03 2.41 Vel-OK 0.018 0.05 142.44 142.39 6.923 Increase Pipe Size 6.253 Check Lo Spot 2.303 Increase Pipe Size

136.00 136.00 135.50 136.50 28.4 40.6 6.67 161.27 2.78 Vel-OK 0.024 0.07 142.39 142.32 6.751 Increase Pipe Size 6.391 Check Lo Spot 2.547 Increase Pipe Size

136.00 136.00 135.50 136.50 32.9 42.3 6.53 225.62 3.89 Vel-OK 0.047 0.13 142.32 142.19 6.682 Increase Pipe Size 6.322 Check Lo Spot 3.182 Increase Pipe Size

135.51 135.51 135.01 136.01 29.0 43.5 6.43 248.19 4.28 Vel-OK 0.057 0.11 142.19 142.07 7.047 Increase Pipe Size 6.677 Check Lo Spot 3.404 Increase Pipe Size

135.47 135.47 134.97 135.97 0.8 44.3 6.38 248.19 4.28 Vel-OK 0.057 0.05 142.07 142.02 6.773 Increase Pipe Size 6.603 Check Lo Spot 3.404 Increase Pipe Size

135.47 135.47 134.97 135.97 28.4 44.7 6.35 266.95 4.60 Vel-OK 0.066 0.05 142.02 141.97 7.358 Increase Pipe Size 6.548 Check Lo Spot 3.587 Increase Pipe Size

135.47 135.47 134.97 135.97 0.2 44.9 6.33 266.95 4.60 Vel-OK 0.066 0.14 141.97 141.84 6.573 Increase Pipe Size 6.503 Check Lo Spot 3.587 Increase Pipe Size

135.18 135.18 134.68 135.68 0.8 45.7 6.27 267.77 4.62 Vel-OK 0.067 0.02 141.84 141.82 7.035 Increase Pipe Size 6.655 Check Lo Spot 3.598 Increase Pipe Size

135.18 135.18 134.68 135.68 31.7 45.7 6.27 293.90 5.07 Vel-OK 0.080 0.22 141.82 141.60 7.018 Increase Pipe Size 6.638 Check Lo Spot 3.836 Increase Pipe Size

134.50 134.50 134.00 135.00 0.9 46.6 6.20 295.58 5.10 Vel-OK 0.081 0.01 141.60 141.59 7.430 Increase Pipe Size 7.100 Check Lo Spot 3.856 Increase Pipe Size

134.50 134.50 134.00 135.00 29.0 46.7 6.20 315.58 5.44 Vel-OK 0.093 0.25 141.59 141.33 7.418 Increase Pipe Size 7.088 Check Lo Spot 4.033 Increase Pipe Size

135.24 135.24 134.74 135.74 0.8 47.5 6.14 316.69 5.46 Vel-OK 0.093 0.01 141.33 141.32 7.193 Increase Pipe Size 6.093 Check Lo Spot 4.046 Increase Pipe Size

135.24 135.24 134.74 135.74 30.3 47.6 6.14 339.76 14.30 Increase Pipe Size1.024 2.05 141.32 139.27 7.179 Increase Pipe Size 6.079 Check Lo Spot 4.246 Increase Pipe Size

136.50 136.50 136.00 135.50 2.4 47.8 6.12 436.64 18.38 Increase Pipe Size1.691 9.38 139.27 129.89 2.772 Increase Pipe Size 2.772 Check Lo Spot 4.787 Increase Pipe Size

136.50 136.50 136.00 135.50 0.5 48.3 6.09 436.64 18.38 Increase Pipe Size1.691 1.10 129.89 128.79 -6.612 Method 1 - OK -6.612 OK Method 1 - OK

136.50 136.50 136.00 135.50 144.2 144.2 3.34 436.64 8.05Increase Outfall Size0.341 0.29 128.79 128.50 -7.711 Method 1 - OK -7.711 OK Method 1 - OK

136.03 136.03 135.53 136.53 27.5 27.5 8.15 15.63 4.97 Vel-OK 0.477 1.23 144.48 143.25 8.977 Increase Pipe Size 8.447 OK 0.599 Method 2 - OK

135.94 135.94 135.44 136.44 0.9 28.3 8.02 24.09 7.67 Vel-OK 1.134 0.28 143.25 142.96 7.706 Increase Pipe Size 7.306 OK 0.759 Method 2 - OK

136.45 136.45 135.95 136.95 28.7 28.7 7.97 14.13 1.47 Vel-OK 0.020 0.06 147.45 147.40 11.712 Increase Pipe Size 11.002 OK 0.569 Method 2 - OK

136.52 136.52 136.02 137.02 3.2 31.9 7.56 14.13 1.47 Vel-OK 0.020 0.06 147.40 147.34 11.357 Increase Pipe Size 10.877 OK 0.569 Method 2 - OK

136.52 136.52 136.02 137.02 3.5 35.4 7.17 52.06 5.41 Vel-OK 0.268 1.29 147.34 146.04 11.297 Increase Pipe Size 10.817 Check Lo Spot 1.231 Increase Pipe Size

136.52 136.52 136.02 137.02 1.5 36.9 7.02 52.06 5.41 Vel-OK 0.268 0.32 146.04 145.72 10.004 Increase Pipe Size 9.524 Check Lo Spot 1.231 Increase Pipe Size

136.52 136.52 136.02 137.02 0.4 37.2 6.98 58.47 6.08 Vel-OK 0.338 0.08 145.72 145.64 10.203 Increase Pipe Size 9.203 Check Lo Spot 1.336 Increase Pipe Size

136.52 136.52 136.02 137.02 0.1 37.3 6.97 73.46 7.64 Vel-OK 0.533 3.15 145.64 142.49 10.388 Increase Pipe Size 9.118 Check Lo Spot 1.533 Increase Pipe Size

135.92 135.92 135.42 136.42 1.3 38.6 6.85 82.70 6.58 Vel-OK 0.331 0.05 142.49 142.44 6.973 Increase Pipe Size 6.573 Check Lo Spot 1.662 Increase Pipe Size

135.90 135.90 135.40 136.40 26.5 26.5 8.30 9.96 3.17 Vel-OK 0.194 0.38 145.58 145.21 9.675 Increase Pipe Size 9.685 OK 0.479 Method 2 - OK

135.90 135.90 135.40 136.40 1.0 27.5 8.14 20.26 6.45 Vel-OK 0.802 2.50 145.21 142.71 9.807 Increase Pipe Size 9.307 OK 0.692 Method 2 - OK

135.74 135.74 135.24 136.24 0.8 28.3 8.03 25.61 8.15 Vel-OK 1.282 0.32 142.71 142.39 7.371 Increase Pipe Size 6.971 OK 0.792 Method 2 - OK

136.50 136.50 136.00 137.00 29.4 29.4 7.88 43.46 6.15 Vel-OK 0.425 0.10 145.30 145.19 9.437 Increase Pipe Size 8.797 Check Lo Spot 1.061 Increase Pipe Size

136.50 136.50 136.00 137.00 0.1 29.4 7.87 50.04 5.20 Vel-OK 0.247 0.78 145.19 144.42 9.345 Increase Pipe Size 8.695 Check Lo Spot 1.153 Increase Pipe Size

135.86 135.86 135.36 136.36 1.0 30.4 7.74 50.04 5.20 Vel-OK 0.247 0.33 144.42 144.08 8.276 Increase Pipe Size 8.556 Check Lo Spot 1.153 Increase Pipe Size

135.86 135.86 135.36 136.36 0.4 30.9 7.68 56.42 5.86 Vel-OK 0.314 0.77 144.08 143.31 8.222 Increase Pipe Size 8.222 Check Lo Spot 1.255 Increase Pipe Size

135.86 135.86 135.36 136.36 0.7 31.6 7.60 67.79 5.39 Vel-OK 0.223 0.92 143.31 142.39 8.061 Increase Pipe Size 7.451 Check Lo Spot 1.410 Increase Pipe Size

135.74 135.74 135.24 136.24 1.3 32.9 7.44 73.19 5.82 Vel-OK 0.260 0.06 142.39 142.32 7.047 Increase Pipe Size 6.647 Check Lo Spot 1.493 Increase Pipe Size

136.50 136.50 136.00 137.00 27.0 27.0 8.22 12.67 4.03 Vel-OK 0.314 0.90 146.20 145.30 10.560 Increase Pipe Size 9.700 OK 0.539 Method 2 - OK

136.25 136.25 135.75 136.75 28.2 28.2 8.05 21.06 2.98 Vel-OK 0.100 0.22 145.51 145.30 10.012 Increase Pipe Size 9.262 OK 0.700 Method 2 - OK

136.50 136.50 136.00 137.00 26.3 26.3 8.33 9.17 2.92 Vel-OK 0.164 0.08 145.59 145.51 9.791 Increase Pipe Size 9.091 OK 0.461 Method 2 - OK

135.25 135.25 134.75 135.75 26.5 26.5 8.30 9.86 3.14 Vel-OK 0.190 0.50 143.84 143.33 8.428 Increase Pipe Size 8.588 OK 0.477 Method 2 - OK

135.25 135.25 134.75 135.75 1.4 27.9 8.09 23.65 4.82 Vel-OK 0.332 1.03 143.33 142.30 8.584 Increase Pipe Size 8.084 OK 0.755 Method 2 - OK

135.24 135.24 134.74 135.74 1.1 28.9 7.94 27.60 5.62 Vel-OK 0.453 0.11 142.30 142.19 7.460 Increase Pipe Size 7.060 OK 0.831 Method 2 - OK

135.33 135.33 134.83 135.83 26.0 26.0 8.38 7.81 2.49 Vel-OK 0.119 0.20 144.55 144.34 9.407 Increase Pipe Size 9.217 OK 0.429 Method 2 - OK

135.33 135.33 134.83 135.83 1.1 27.1 8.20 17.43 5.55 Vel-OK 0.594 2.10 144.34 142.25 9.634 Increase Pipe Size 9.014 OK 0.640 Method 2 - OK

135.22 135.22 134.72 135.72 1.1 28.2 8.05 23.54 4.80 Vel-OK 0.329 0.23 142.25 142.02 7.429 Increase Pipe Size 7.029 OK 0.759 Method 2 - OK

135.11 135.11 134.61 135.61 27.7 27.7 8.11 17.38 3.54 Vel-OK 0.180 0.71 143.07 142.36 8.357 Increase Pipe Size 7.957 OK 0.632 Method 2 - OK

134.90 134.90 134.40 135.40 1.9 29.6 7.85 17.38 2.46 Vel-OK 0.068 0.10 142.36 142.26 7.016 Increase Pipe Size 7.456 OK 0.632 Method 2 - OK

134.90 134.90 134.40 135.40 1.0 30.5 7.73 25.64 3.63 Vel-OK 0.148 0.30 142.26 141.96 7.269 Increase Pipe Size 7.359 OK 0.799 Method 2 - OK

134.90 134.90 134.40 135.40 0.9 31.5 7.61 32.06 4.54 Vel-OK 0.231 0.14 141.96 141.82 7.479 Increase Pipe Size 7.059 OK 0.913 Method 2 - OK

135.75 135.75 135.25 136.25 25.8 25.8 8.41 7.02 2.24 Vel-OK 0.096 0.01 143.08 143.07 8.071 Increase Pipe Size 7.331 OK 0.409 Method 2 - OK

135.16 135.16 134.66 135.66 25.8 25.8 8.40 7.32 2.33 Vel-OK 0.105 0.17 143.38 143.21 8.010 Increase Pipe Size 8.220 OK 0.416 Method 2 - OK

135.16 135.16 134.66 135.66 1.1 27.0 8.22 13.41 4.27 Vel-OK 0.352 1.53 143.21 141.68 8.243 Increase Pipe Size 8.053 OK 0.560 Method 2 - OK

134.44 134.44 133.94 134.94 1.7 28.7 7.97 25.93 3.67 Vel-OK 0.151 0.09 141.68 141.59 7.840 Increase Pipe Size 7.240 OK 0.805 Method 2 - OK

134.49 134.49 133.99 134.99 26.2 26.2 8.35 8.53 2.71 Vel-OK 0.142 0.38 142.33 141.95 7.680 Increase Pipe Size 7.840 OK 0.446 Method 2 - OK

134.49 134.49 133.99 134.99 1.7 27.8 8.10 22.77 3.22 Vel-OK 0.117 0.51 141.95 141.44 7.986 Increase Pipe Size 7.456 OK 0.741 Method 2 - OK

134.24 134.24 133.74 134.74 2.3 30.1 7.79 29.47 4.17 Vel-OK 0.195 0.12 141.44 141.32 7.598 Increase Pipe Size 7.198 OK 0.872 Method 2 - OK

Percentage of FLOW from MH 1-4 to MH 1-5; Manually Adjusted to Balance HGLs at MH 1-4 0.5163 0.461 -0.811

136.50 135.50 135.50 135.50 127.26 13.23 Increase Pipe Size1.600 6.69 157.32 150.64 22.225 Increase Pipe Size 21.825 Check Lo Spot 1.568 Increase Pipe Size

136.50 135.50 135.50 135.50 127.26 10.13 Vel-OK 0.785 11.37 150.64 139.27 14.137 Increase Pipe Size 15.137 Check Lo Spot 1.568 Increase Pipe Size

133.00 132.80 132.80 132.80 139.1 139.1 3.41 74.56 7.75 Vel-OK 0.549 9.81 141.34 131.53 7.839 Increase Pipe Size 8.539 Check Lo Spot 1.179 Increase Pipe Size

136.50 135.50 135.50 135.50 3.8 143.0 3.36 74.56 7.75 Vel-OK 0.549 2.52 131.53 129.00 -1.474 Method 1 - OK -3.974 OK Method 1 - OK

136.50 135.50 135.50 135.50 1.0 144.0 3.34 74.56 5.27 Vel-OK 0.312 0.22 129.00 128.79 -7.495 Method 1 - OK -6.495 OK Method 1 - OK

Percentage of FLOW from MH 1-3 to MH 2-3; Based on Ratio of Design Qs of Exiting Pipes 0.2828

137.00 136.50 136.50 136.50 31.9 31.9 7.55 120.42 8.53 Vel-OK 0.575 2.87 162.58 159.71 25.582 Increase Pipe Size 26.082 Check Lo Spot 1.450 Increase Pipe Size

135.10 134.80 134.80 134.80 1.0 32.9 7.44 139.77 9.90 Vel-OK 0.774 1.11 159.71 158.60 22.715 Increase Pipe Size 24.915 Check Lo Spot 1.589 Increase Pipe Size

135.10 134.80 134.80 134.80 0.2 33.2 7.41 49.63 3.52 Vel-OK 0.098 0.02 158.60 158.58 23.500 Increase Pipe Size 23.800 Check Lo Spot 0.929 Increase Pipe Size

135.10 134.80 134.80 134.80 0.1 33.3 7.40 241.82 10.46 Vel-OK 0.711 0.53 158.58 158.04 23.476 Increase Pipe Size 23.776 Check Lo Spot 2.183 Increase Pipe Size

136.50 135.50 135.50 135.50 32.0 33.4 7.38 313.32 13.56 Increase Pipe Size1.194 29.25 158.04 128.79 22.942 Increase Pipe Size 22.542 Check Lo Spot 2.517 Increase Pipe Size

136.50 135.50 135.50 135.50 31.9 31.9 7.55 120.59 7.58 Vel-OK 0.376 0.09 158.14 158.04 23.036 Increase Pipe Size 22.636 Check Lo Spot 1.451 Increase Pipe Size

135.10 134.80 134.80 134.80 125.89 13.08 Increase Pipe Size1.566 0.81 158.14 157.32 23.039 Increase Pipe Size 23.339 Check Lo Spot 1.503 Increase Pipe Size

COH I-D-F Coefficients

QWeir=CWeir*WPvmt*HAVG
1.5

Where WPvmt = Width of Pavement to 

F/C; HAVG = Avg Depth @ Allowable HGL 

above T/CReturn Freq (yr)

b :

d :

e :

Elevations at

D/S High Point in Street

Allowable 100-yr HGL Height Above T/C
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Check HGL or 
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APPENDIX C-3

PROPOSED ALTERNATIVE 2 - 1% AEP HGL COMPUTATIONS

HYDRAULIC GRADE LINE COMPUTATIONS

Flow

Computations
Actual

Velocity

(VACT)

(fps)

Velocity 

Check

Hydraulic

Gradient

Slope

(SHYD)

(%)

Headloss

(ft)

Hydraulic Grade Line

Elevation

HGL

Above(+) / 

Below(-)

T/C

@ Inlets

(ft)



STORM SEWER CALCULATIONS

CITY OF HOUSTON / HARRIS COUNTY CRITERIA

Storm Event : 2 & 100-YEAR

Project :

Date : 2/14/2022
By : GPF

Reviewed By:

Raven Song Drive S.1.C S

Raven South Drive S R

Raven South Drive R Q

Raven South Drive Q P

Raven South Drive P O

Raven South Drive O N

Raven South Drive Raven Park (Scamp) N M

Raven South Drive Shaft Dr M L

Raven South Drive Nevermore Dr L K

Raven South Drive Birdcall Dr K J

Raven South Drive Ravens Caw J H

Raven South Drive H G

Raven South Drive Ravens Roost Dr G F.2

Raven South Drive F.2 F

Raven South Drive F E

Raven South Drive Ravens Flight Dr E D

Raven South Drive D C

Raven South Drive Blackbird Dr C B

Raven South Drive B A

Cypress North Houston Raven Wing Dr A CNH-1

Cypress North Houston (North Trunkline) CNH-1 CNH 2

Cypress North Houston CNH 2 CNH-3

Cypress North Houston (South Trunkline) CNH-3 E133

Raven Park Dr (Scamp Dr) M.2.A M.1.A

Raven Park Dr (Scamp Dr) M.1.A N

Shaft Drive M.9 M.8

Shaft Drive M.8 M.7

Shaft Drive M.7 M.5

Shaft Drive M.5 M.4

Shaft Drive M.4 M.3

Shaft Drive M.3 M.2

Shaft Drive M.2 M

Nevermore Drive L.3.A L.2.A

Nevermore Drive L.2.A L.1.A

Nevermore Drive L.1.A L

Birdcall Lane K.7 K.6

Birdcall Lane K.6 K.5

Birdcall Lane K.5 K.4

Birdcall Lane K.4 K.3

Birdcall Lane K.3 K.1

Birdcall Lane K.1 K

Ravens Mate Drive K.7.1 K.7

Ravens Mate Drive K.7.2 K.7

Ravens Mate Drive K.7.2.A K.7.2

Ravens Caw Drive J.3.A J.2.A

Ravens Caw Drive J.2.A J.1.A

Ravens Caw Drive J.1.A J

Raven Roost Drive G.3.A G.2.A

Raven Roost Drive G.2.A G.1.A

Raven Roost Drive G.1.A G

Raven Rook Drive E.4 E.3

Raven Flight Drive E.3 E.2

Raven Flight Drive E.2 E.1

Raven Flight Drive E.1 E

Raven Flight Drive E.4.C E.4

Blackbird Drive C.3.A C.2.A

Blackbird Drive C.2.A C.1.A

Blackbird Drive C.1.A C

Raven Wing Drive A.3.A A.2.A

Raven Wing Drive A.2.A A.1,A

Raven Wing Drive A.1,A A

Cypress-N. Houston (North Trunkline) MH 1-4 MH 1-5

Cypress-N. Houston (North Trunkline) MH 1-5 CNH-1

Raven Roost (Lake) RR RR7

Raven Roost (Lake) RR7 RR8

Raven Roost (Lake) RR8 CNH-3

Cypress-N. Houston (South Trunkline) MH 2-1 MH 2-2

Cypress-N. Houston (South Trunkline) MH 2-2 MH 1-3

Cypress-N. Houston (South Trunkline) MH 1-3 MH 2-3

Cypress-N. Houston (South Trunkline) MH 2-3 MH 2-4

Cypress-N. Houston (South Trunkline) MH 2-4 CNH-3

Cypress-N. Houston (South Trunkline) MH 1-4 MH 2-4

Cypress-N. Houston (South Trunkline) MH 1-3 MH 1-4

HCED Suddivision Drainage Projects - 

Ravensway South (UPIN 

19103MF14701)

Street Name Cross Street

FROM

M.H. #

TO

M.H. #

Assume Overflows at High Points is Weir Flow

Qweir= Cweir*Lweir*H3/2

Maximum Allowable HGL above T/C Elev @ Inlets = 1.50 Cweir= 1.50

Maximum Allowable HGL above T/C Elev @ D/S High = 0.50 Hweir =(Q/(C*L))2/3

Length

(ft)

Size

(in) Pipe Type

Length

(ft)

Size

(in) Pipe Type

Inlet 1 

(Far)

Inlet 2 

(Near)

B-B Grate Sag 1 135.26 135.87 136.26 147.29 -        -          0.61        20.40      7.70 -        7.70 Cap-OK 134.34 -        -        

B-B Grate Sag 2 28 24 RCP 6 24 RCP 134.96 135.87 135.96 147.22 0.02      0.01        0.91        49.84      10.60 -        10.60 Cap-OK 134.34 -        -        

-        -          -        -        

B-B Grate Sag 2 28 24 RCP 6 24 RCP 135.51 136.50 136.51 146.71 0.03      0.02        0.99        51.98      13.63 -        13.63 Cap-OK 134.34 -        -        

-        -          -        -        

-        -          -        -        

B-B Grate Sag 1 36 24 RCP 135.34 135.69 136.34 142.96 -        0.05        0.35        15.45      8.74 -        8.74 Cap-OK 134.34 -        -        

B-B Grate Sag 2 28 24 RCP 50 24 RCP 135.02 135.69 136.02 142.44 0.00      0.03        0.67        42.77      5.22 -        5.22 Cap-OK 134.34 -        -        

B-B Grate Sag 1 36 24 RCP 135.14 135.50 136.14 142.39 -        0.02        0.36        15.67      4.62 -        4.62 Cap-OK 134.34 -        -        

B-B Grate Sag 1 36 24 RCP 135.14 135.50 136.14 142.32 -        0.02        0.36        15.67      4.78 -        4.78 Cap-OK 134.34 -        -        

B-B Grate Sag 1 36 24 RCP 134.64 135.01 135.64 142.19 -        0.02        0.37        15.89      4.81 -        4.81 Cap-OK 134.34 -        -        

-        -          -        -        

B-B Grate Sag 2 28 24 RCP 25 24 RCP 134.16 134.97 135.16 142.02 0.00      0.01        0.81        47.02      4.99 -        4.99 Cap-OK 134.34 0.81      47.02    

-        -          -        -        

B-B Grate Sag 1 6 24 RCP 134.30 134.68 135.30 141.84 -        0.00        0.38        16.10      5.40 -        5.40 Cap-OK 134.34 0.38      16.10    

-        -          -        -        

B-B Grate Sag 1 6 24 RCP 133.67 134.00 134.67 141.60 -        0.00        0.33        15.01      6.50 -        6.50 Cap-OK 134.34 0.33      15.01    

-        -          -        -        

B-B Grate Sag 1 6 24 RCP 133.64 134.74 134.64 141.33 -        0.00        1.10        27.40      5.75 -        5.75 Cap-OK 134.34 1.10      27.40    352.19 218.80 OK

-        -          -        -        

-        -          -        -        

-        -          -        -        

-        -          -        -        

C-1 Sag 2 28 24 RCP 135.00 135.53 136.00 144.48 0.04      -          0.53        25.69      16.09 -        16.09 Cap-OK 134.34 -        -        

C-1 Sag 2 28 24 RCP 25 24 RCP 135.04 135.44 136.04 143.25 0.01      0.04        0.40        22.32      9.22 -        9.22 Cap-OK 134.34 -        -        

-        

B-B Grate Sag 2 41 24 RCP 6 24 RCP 135.24 135.95 136.24 147.45 0.04      0.02        0.71        44.02      14.58 -        14.58 Cap-OK 134.34 -        -        

-        -          -        -        

B-B Grate Sag 2 41 30 RCP 6 30 RCP 135.54 136.02 136.54 147.34 0.11      0.06        0.48        36.20      42.26 -        42.26 Ovrfl-OK 134.34 -        -        

-        -          6.06      -        

B-B Grate Sag 1 6 24 RCP 135.02 136.02 136.02 145.72 -        0.03        1.00        26.12      9.45 6.06      15.52 Cap-OK 134.34 -        -        

B-B Grate Sag 2 28 24 RCP 75 24 RCP 134.75 136.02 135.75 145.64 0.05      0.49        1.27        58.88      18.22 -        18.22 Cap-OK 134.34 -        -        

B-B Grate Sag 2 28 24 RCP 14 24 RCP 135.02 135.42 136.02 142.49 0.02      0.05        0.40        33.04      13.03 -        13.03 Cap-OK 134.34 -        -        

-        

C-1 On-Grade 2 28 24 RCP 135.41 135.40 136.40 145.58 0.01      -          -          -          10.20 -        10.20 Ovrfl-OK 134.34 -        -        

C-1 Sag 2 28 24 RCP 134.90 135.40 135.90 145.21 0.06      -          0.50        24.96      11.13 10.20    21.34 Cap-OK 134.34 -        -        

B-B Grate Sag 2 28 24 RCP 25 24 RCP 134.84 135.24 135.84 142.71 0.01      0.02        0.40        33.04      6.14 -        6.14 Cap-OK 134.34 -        -        

-        

B-B Grate Sag 2 28 24 RCP 60 24 RCP 135.36 136.00 136.36 145.30 0.02      0.15        0.64        41.80      11.45 -        11.45 Cap-OK 134.34 -        -        

B-B Grate Sag 2 28 24 RCP 6 24 RCP 135.35 136.00 136.35 145.19 0.01      0.01        0.65        42.12      7.32 -        7.32 Cap-OK 134.34 -        -        

-        -          -        -        

C-1 On-Grade 2 28 24 RCP 6 24 RCP 135.36 135.36 136.36 144.08 0.01      0.01        -          -          8.44 -        8.44 Ovrfl-OK 134.34 -        -        

B-B Grate Sag 2 28 24 RCP 6 24 RCP 134.75 135.36 135.75 143.31 0.07      0.06        0.61        40.81      13.62 8.44      22.06 Cap-OK 134.34 -        -        

B-B Grate Sag 2 28 24 RCP 6 24 RCP 134.84 135.24 135.84 142.39 0.01      0.01        0.40        33.04      7.86 -        7.86 Cap-OK 134.34 -        -        

-        

B-B Grate Sag 2 75 24 RCP 135.14 136.00 136.14 146.20 -        0.25        0.86        48.45      13.09 -        13.09 Cap-OK 134.34 -        -        

-        

B-B Grate Sag 2 28 24 RCP 25 24 RCP 135.00 135.75 136.00 145.51 0.02      0.08        0.75        45.25      12.76 -        12.76 Cap-OK 134.34 -        -        

-        

B-B Grate Sag 1 40 24 RCP 135.30 136.00 136.30 145.59 -        0.07        0.70        21.86      9.27 -        9.27 Cap-OK 134.34 -        -        

-        

C-1 On-Grade 2 28 24 RCP 134.91 134.75 135.75 143.84 0.01      -          -          -          10.11 -        10.11 Ovrfl-OK 134.34 -        -        

C-1 Sag 2 28 24 RCP 134.25 134.75 135.25 143.33 0.09      -          0.50        24.96      14.84 10.11    24.95 Cap-OK 134.34 0.50      24.96    

C-1 Sag 2 28 24 RCP 134.34 134.74 135.34 142.30 0.00      -          0.40        22.32      4.92 -        4.92 Cap-OK 134.34 -        -        

-        

C-1 On-Grade 2 28 24 RCP 134.64 134.83 135.64 144.55 0.01      -          -          -          7.92 -        7.92 Ovrfl-OK 134.34 -        -        

C-1 Sag 2 28 24 RCP 134.21 134.83 135.21 144.34 0.05      -          0.62        27.79      10.35 7.92      18.27 Cap-OK 134.34 0.62      27.79    

C-1 Sag 2 28 24 RCP 134.32 134.72 135.32 142.25 0.01      -          0.40        22.32      7.00 -        7.00 Cap-OK 134.34 0.40      22.32    

-        

B-B Grate Sag 2 28 24 RCP 65 24 RCP 134.21 134.61 135.21 143.07 0.02      0.16        0.40        33.04      11.18 -        11.18 Cap-OK 134.34 0.40      33.04    

-        -          -        -        

C-1 On-Grade 2 28 24 RCP 6 24 RCP 134.49 134.40 135.40 142.26 0.01      0.01        -          -          10.00 -        10.00 Ovrfl-OK 134.34 -        -        

B-B Grate Sag 2 28 24 RCP 6 24 RCP 133.98 134.40 134.98 141.96 0.04      0.04        0.42        33.86      7.77 10.00    17.77 Cap-OK 134.34 0.42      33.86    

-        

B-B Grate Sag 1 15 24 RCP 134.51 135.25 135.51 143.08 -        0.01        0.74        22.47      7.11 -        7.11 Cap-OK 134.34 -        -        

-        

C-1 On-Grade 2 28 24 RCP 134.87 134.66 135.66 143.38 0.01      -          -          -          7.40 -        7.40 Ovrfl-OK 134.34 -        -        

C-1 Sag 2 28 24 RCP 134.47 134.66 135.47 143.21 0.03      -          0.19        15.38      6.61 7.40      14.02 Cap-OK 134.34 -        -        

C-2 Sag 2 28 24 RCP 133.34 133.94 134.34 141.68 0.03      -          0.60        43.49      13.73 -        13.73 Cap-OK 134.34 0.60      43.49    

-        

C-1 On-Grade 2 28 24 RCP 134.15 133.99 134.99 142.33 0.01      -          -          -          8.59 -        8.59 Ovrfl-OK 134.34 -        -        

C-1 Sag 2 28 24 RCP 133.46 133.99 134.46 141.95 0.08      -          0.53        25.69      15.32 8.59      23.91 Cap-OK 134.34 0.53      25.69    

C-2 Sag 2 28 24 RCP 133.34 133.74 134.34 141.44 0.01      -          0.40        35.51      8.41 -        8.41 Cap-OK 134.34 0.40      35.51    

-        

APPENDIX C-4

PROPOSED ALTERNATIVE 2

Under HGL Conditions Which Exceed NG Elevations @ ROW Inlet Capacities Are Computed Using

Minimum Head = Difference in Gutter Elevations between High Point and Inlet OR Maximum Allowable Ponding Depth

100-Year SHEET FLOW COMPUTATIONS

INDIVIDUAL INLET CAPACITY COMPUTATIONS LOWEST INLETS PONDING COMPUTATIONS

INLET LEADS

Inlet 1 (Far) to Inlet 2 (Near)                        Inlet 2 (Near) to MH

100-year Headloss
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Carry-
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(cfs)
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(cfs)
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Available 
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or 

Overflow 

Contained 

Critical 

Minimum 

NG Elev

Available 

Head

@

Inlets

(ft)
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STORM SEWER CALCULATIONS

CITY OF HOUSTON / HARRIS COUNTY CRITERIA 10

Storm Event : 2 & 100-YEAR 54.68

Project :  6.96 12.00

0.6623

Date : 2/14/2022 Alternate C Factor Method: C = 0.6*Ia + 0.2  Where Ia = Impervious Area/Total Area
1.00 Starting FL from LiDAR @ Outfall 0.50

By : GPF Q=Cf*C*A*i 8.00

Reviewed By: 10-year

1/2 ac & 

Larger Lots

1/2 to

1/4 ac Lots

1/4 ac & 
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Lots

Townhouse

s

Less than

20 
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20 
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@
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@
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D/S

(ft)

U/S

(ft)

D/S

(ft)

Raven Song Drive S.1.C S A1-C-1&2 1.6349 1.63      1.63 0.5500 0.90 25.9 25.9 5.41 4.87 60 24 RCP 0.013 3.14 0.500 0.200 3.2 10.12 0.12 0.000 126.94 126.82 128.94 128.82 1.55 Vel-OK 0.046 0.028 132.39 132.36 135.76 135.26 136.26 -2.869 OK

Raven South Drive S R A1-A&B-1&2 2.2538 2.25      3.89 0.5500 2.14 0.6 26.5 5.34 11.43 200 30 RCP 0.013 4.91 0.625 0.130 3.0 14.79 0.26 0.000 126.82 126.56 129.32 129.06 2.33 Vel-OK 0.078 0.155 132.36 132.21 135.46 134.96 135.96 -2.597 OK

Raven South Drive R Q -       3.89 0.5500 2.14 1.4 28.0 5.20 11.43 70 30 RCP 0.013 4.91 0.625 0.129 3.0 14.71 0.09 0.000 126.56 126.47 129.06 128.97 2.33 Vel-OK 0.078 0.054 132.21 132.15 136.19 135.69 136.69 -3.482 OK

Raven South Drive Q P A3-A&B-1&2 2.9238 2.92      6.81 0.5500 3.75 0.5 28.5 5.15 19.29 428 30 RCP 0.013 4.91 0.625 0.129 3.0 14.70 0.55 0.000 126.47 125.92 128.97 128.42 3.93 Vel-OK 0.221 0.946 132.15 131.21 136.01 135.51 136.51 -3.357 OK

Raven South Drive P O -       6.81 0.5500 3.75 1.8 30.3 4.98 19.29 86 30 RCP 0.013 4.91 0.625 0.128 3.0 14.67 0.11 1.129 125.92 125.81 128.42 128.31 3.93 Vel-OK 0.221 0.190 131.21 131.02 136.43 135.93 136.93 -4.723 OK

Raven South Drive O N -       6.81 0.5500 3.75 0.4 30.7 4.95 19.29 165 48 RCP 0.013 12.57 1.000 0.070 3.0 38.00 0.12 2.000 124.68 124.56 128.68 128.56 1.53 Vel-OK 0.018 0.030 131.02 130.99 136.18 135.68 136.68 -4.663 OK

Raven South Drive Raven Park (Scamp) N M A6-A-1&2 1.8846 7.34     14.15 0.5500 7.78 28.9 32.5 4.80 37.35 285 10 X 6 RCB 0.013 58.00 1.956 0.050 4.0 231.84 0.14 0.000 122.56 122.42 128.56 128.42 0.64 Vel-OK 0.001 0.004 130.99 130.98 135.84 135.34 136.34 -4.353 OK

Raven South Drive Shaft Dr M L A7-A&B-1&2 1.0755 41.22   55.37 0.3692 20.44 46.1 46.1 3.94 80.51 285 10 X 6 RCB 0.013 58.00 1.956 0.050 4.0 231.84 0.14 0.000 122.42 122.28 128.42 128.28 1.39 Vel-OK 0.006 0.017 130.98 130.97 135.52 135.02 136.02 -4.036 OK

Raven South Drive Nevermore Dr L K A8-A-1&2 0.9607 6.76     62.13 0.3889 24.16 29.4 49.6 3.78 91.30 285 10 X 6 RCB 0.013 58.00 1.956 0.050 4.0 231.84 0.14 0.000 122.28 122.14 128.28 128.14 1.57 Vel-OK 0.008 0.022 130.97 130.94 135.64 135.14 136.14 -4.174 OK

Raven South Drive Birdcall Dr K J A9-A-1&2 0.9956 18.87   81.01 0.4264 34.54 36.1 52.6 3.65 126.10 285 10 X 6 RCB 0.013 58.00 1.956 0.050 4.0 231.84 0.14 0.000 122.14 122.00 128.14 128.00 2.17 Vel-OK 0.015 0.042 130.94 130.90 135.64 135.14 136.14 -4.196 OK

Raven South Drive Ravens Caw J H A10-A-1&2 1.0017 7.32     88.33 0.4367 38.57 30.4 54.8 3.56 137.48 200 10 X 6 RCB 0.013 58.00 1.956 0.050 4.0 231.84 0.10 0.000 122.00 121.90 128.00 127.90 2.37 Vel-OK 0.018 0.035 130.90 130.87 135.14 134.64 135.64 -3.738 OK

Raven South Drive H G -       88.33 0.4367 38.57 1.4 56.2 3.51 137.48 95 10 X 6 RCB 0.013 58.00 1.956 0.050 4.0 231.84 0.05 0.000 121.90 121.85 127.90 127.85 2.37 Vel-OK 0.018 0.017 130.87 130.85 135.30 134.80 135.80 -3.933 OK

Raven South Drive Ravens Roost Dr G F.2 A12-A&B-1&2 1.0228 6.34     94.67 0.4443 42.06 29.8 56.8 3.49 146.67 68 10 X 6 RCB 0.013 58.00 1.956 0.050 4.0 231.84 0.03 0.000 121.85 121.82 127.85 127.82 2.53 Vel-OK 0.020 0.014 130.85 130.84 134.66 134.16 135.16 -3.310 OK

Raven South Drive F.2 F -       94.67 0.4443 42.06 0.4 57.3 3.47 146.67 208 10 X 6 RCB 0.013 58.00 1.956 0.050 4.0 231.84 0.10 0.000 121.82 121.72 127.82 127.72 2.53 Vel-OK 0.020 0.042 130.84 130.80 135.40 134.90 135.90 -4.063 OK

Raven South Drive F E A14-A-1&2 1.1371 1.14      95.81 0.4455 42.68 1.4 58.7 3.42 146.67 25 10 X 6 RCB 0.013 58.00 1.956 0.050 4.0 231.84 0.01 0.000 121.72 121.71 127.72 127.71 2.53 Vel-OK 0.020 0.005 130.80 130.79 134.80 134.30 135.30 -3.505 OK

Raven South Drive Ravens Flight Dr E D 7.66     103.47 0.4532 46.90 34.0 58.8 3.42 160.26 272 10 X 6 RCB 0.013 58.00 1.956 0.050 4.0 231.84 0.14 0.000 121.71 121.57 127.71 127.57 2.76 Vel-OK 0.024 0.065 130.79 130.73 134.80 134.30 135.30 -3.510 OK

Raven South Drive D C A16-A-1&2 1.3717 1.37      104.84 0.4545 47.65 1.6 60.5 3.36 160.26 15 10 X 6 RCB 0.013 58.00 1.956 0.050 4.0 231.84 0.01 0.000 121.57 121.56 127.57 127.56 2.76 Vel-OK 0.024 0.004 130.73 130.72 134.17 133.67 134.67 -2.945 OK

Raven South Drive Blackbird Dr C B 5.91     110.75 0.4596 50.90 30.7 60.6 3.36 170.98 275 10 X 6 RCB 0.013 58.00 1.956 0.050 4.0 231.84 0.14 0.000 121.56 121.42 127.56 127.42 2.95 Vel-OK 0.027 0.075 130.72 130.65 134.17 133.67 134.67 -2.949 OK

Raven South Drive B A A18-A-1&2 1.2100 1.21      111.96 0.4606 51.57 1.6 62.1 3.31 170.98 15 10 X 6 RCB 0.013 58.00 1.956 0.050 4.0 231.84 0.01 0.000 121.42 121.41 127.42 127.41 2.95 Vel-OK 0.027 0.004 130.65 130.64 134.14 133.64 134.64 -2.993 OK

Cypress North Houston Raven Wing Dr A CNH-1 6.88     118.84 0.4658 55.35 32.7 62.2 3.31 183.00 200 66 RCP 0.013 23.76 1.375 0.315 7.9 188.47 0.63 0.000 121.41 120.78 126.91 126.28 7.70 Vel-OK 0.297 0.594 130.64 130.05 134.14 133.64 134.64 -2.997 OK

Cypress North Houston (North Trunkline) CNH-1 CNH 2 19.96   138.80 0.5138 71.32 4.0 62.6 3.29 259.72 555 66 RCP 0.013 23.76 1.375 0.114 4.8 113.14 0.63 0.000 120.78 120.15 126.28 125.65 10.93 Vel-OK 0.598 3.320 130.05 126.73 136.50 136.00 135.50 -5.951 OK

Cypress North Houston CNH 2 CNH-3 -       138.80 0.5138 71.32 0.8 63.5 3.27 259.72 65 66 RCP 0.013 23.76 1.375 -1.062 #NUM! #NUM! -0.69 0.000 120.15 120.84 125.65 126.34 10.93 Vel-OK 0.598 0.389 126.73 126.34 136.50 136.00 135.50 -9.271 OK

Cypress North Houston (South Trunkline) CNH-3 E133 74.55   213.35 0.5672 121.02 147.7 147.7 1.94 266.21 85 2 7 X 4 RCB 0.013 54.22 1.327 -0.071 #NUM! #NUM! -0.06 120.84 120.90 124.84 124.90 4.91 Vel-OK 0.127 0.108 125.01 124.90 136.50 136.00 135.50 -10.992 OK

Raven Park Dr (Scamp Dr) M.2.A M.1.A B1-A&B-1&2 3.4862 3.49      3.49 0.5500 1.92 27.5 27.5 5.25 10.06 258 24 RCP 0.013 3.14 0.500 0.221 3.4 10.62 0.57 0.000 127.02 126.45 129.02 128.45 3.20 Vel-OK 0.198 0.510 131.61 131.10 135.50 135.00 136.00 -3.387 OK

Raven Park Dr (Scamp Dr) M.1.A N B2-A&B-1&2 1.9712 1.97      5.46 0.5500 3.00 1.3 28.8 5.12 15.36 25 24 RCP 0.013 3.14 0.500 2.800 12.0 37.85 0.70 3.190 126.45 125.75 128.45 127.75 4.89 Vel-OK 0.461 0.115 131.10 130.99 135.54 135.04 136.04 -3.937 OK

Shaft Drive M.9 M.8 C1-A&B-1&2 1.8431 4.2248 6.07      6.07 0.2924 1.77 28.7 28.7 5.12 9.09 279 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.25 0.000 126.30 126.05 129.80 129.55 0.94 Vel-OK 0.008 0.023 131.88 131.86 135.74 135.24 136.24 -3.359 OK

Shaft Drive M.8 M.7 -       6.07 0.2924 1.77 4.9 33.7 4.70 9.09 305 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.27 0.500 126.05 125.78 129.55 129.28 0.94 Vel-OK 0.008 0.025 131.86 131.83 136.04 135.54 136.54 -3.681 OK

Shaft Drive M.7 M.5 C1-A&B-1&2 2.5051 22.8323 25.34   31.41 0.2312 7.26 5.4 39.0 4.33 31.45 483 48 RCP 0.013 12.57 1.000 0.070 3.0 38.00 0.34 0.000 125.28 124.94 129.28 128.94 2.50 Vel-OK 0.048 0.232 131.83 131.60 136.04 135.54 136.54 -3.706 OK

Shaft Drive M.5 M.4 -       31.41 0.2312 7.26 3.2 42.3 4.14 31.45 120 48 RCP 0.013 12.57 1.000 0.070 3.0 38.00 0.08 0.000 124.94 124.86 128.94 128.86 2.50 Vel-OK 0.048 0.058 131.60 131.54 136.04 135.54 136.54 -3.938 OK

Shaft Drive M.4 M.3 C4-A-1&2 2.0244 2.02      33.43 0.2505 8.38 0.8 43.1 4.10 34.32 25 48 RCP 0.013 12.57 1.000 0.070 3.0 38.00 0.02 0.000 124.86 124.84 128.86 128.84 2.73 Vel-OK 0.057 0.014 131.54 131.53 135.52 135.02 136.02 -3.475 OK

Shaft Drive M.3 M.2 C5-A&B-1&2 3.9219 3.92      37.35 0.2820 10.53 0.2 43.2 4.09 43.07 590 48 RCP 0.013 12.57 1.000 0.070 3.0 38.00 0.41 0.000 124.84 124.43 128.84 128.43 3.43 Vel-OK 0.090 0.530 131.53 131.00 135.25 134.75 135.75 -3.220 OK

Shaft Drive M.2 M C6-A&B-1&2 2.7910 2.79      40.14 0.3006 12.07 2.9 46.1 3.94 47.56 15 48 RCP 0.013 12.57 1.000 0.070 3.0 38.00 0.01 2.000 124.43 124.42 128.43 128.42 3.78 Vel-OK 0.110 0.016 131.00 130.98 135.52 135.02 136.02 -4.020 OK

Nevermore Drive L.3.A L.2.A D0-A&B-1 2.1818 2.18      2.18 0.5500 1.20 26.5 26.5 5.35 6.42 195 24 RCP 0.013 3.14 0.500 0.180 3.1 9.60 0.35 0.000 127.80 127.45 129.80 129.45 2.04 Vel-OK 0.081 0.157 132.26 132.11 135.91 135.41 136.41 -3.146 OK

Nevermore Drive L.2.A L.1.A D1-A&B-1&2 2.3420 2.34      4.52 0.5500 2.49 1.6 28.1 5.19 12.91 311 24 RCP 0.013 3.14 0.500 0.450 4.8 15.18 1.40 0.050 127.45 126.05 129.45 128.05 4.11 Vel-OK 0.326 1.013 132.11 131.09 135.40 134.90 135.90 -2.793 OK

Nevermore Drive L.1.A K D2-A&B-1&2 1.2770 1.28      5.80 0.5500 3.19 1.3 29.3 5.07 16.17 25 24 RCP 0.013 3.14 0.500 1.520 8.9 27.89 0.38 3.340 126.00 125.62 128.00 127.62 5.15 Vel-OK 0.511 0.128 131.09 130.97 135.34 134.84 135.84 -3.746 OK

Birdcall Lane K.7 K.6 E1-A&B-1&2 2.4690 10.03   10.03 0.5500 5.52 30.0 30.0 5.00 27.59 24 36 RCP 0.013 7.07 0.750 0.110 3.1 22.12 0.03 0.500 126.05 126.02 129.05 129.02 3.90 Vel-OK 0.171 0.041 131.96 131.92 135.86 135.36 136.36 -3.403 OK

Birdcall Lane K.6 K.5 E2-A&B-1&2 1.5307 1.53      11.56 0.5500 6.36 0.1 30.1 4.99 31.75 315 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.28 0.000 125.52 125.24 129.02 128.74 3.30 Vel-OK 0.100 0.314 131.92 131.60 135.85 135.35 136.35 -3.434 OK

Birdcall Lane K.5 K.4 -       11.56 0.5500 6.36 1.6 31.7 4.86 31.75 135 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 0.12 0.500 125.24 125.12 128.74 128.62 3.30 Vel-OK 0.100 0.134 131.60 131.47 136.14 135.64 136.64 -4.038 OK

Birdcall Lane K.4 K.3 E3a-A&B-1 1.7913 1.79      13.35 0.5500 7.34 0.7 32.4 4.80 35.25 245 48 RCP 0.013 12.57 1.000 0.070 3.0 38.00 0.17 0.000 124.62 124.45 128.62 128.45 2.81 Vel-OK 0.060 0.148 131.47 131.32 135.86 135.36 136.36 -3.892 OK

Birdcall Lane K.3 K.1 E4-A&B-1&2 2.8743 2.87      16.22 0.5500 8.92 1.5 33.9 4.69 41.82 415 48 RCP 0.013 12.57 1.000 0.070 3.0 38.00 0.29 0.000 124.45 124.16 128.45 128.16 3.33 Vel-OK 0.085 0.352 131.32 130.97 135.25 134.75 135.75 -3.430 OK

Birdcall Lane K.1 K E5-A&B-1&2 1.6504 1.65      17.88 0.5500 9.83 2.1 35.9 4.54 44.59 25 48 RCP 0.013 12.57 1.000 0.070 3.0 38.00 0.02 2.000 124.16 124.14 128.16 128.14 3.55 Vel-OK 0.096 0.024 130.97 130.94 135.34 134.84 135.84 -3.872 OK

Ravens Mate Drive K.7.1 K.7 L1-A&B-1&2 2.8026 2.80      2.80 0.5500 1.54 27.0 27.0 5.30 8.16 288 30 RCP 0.013 4.91 0.625 0.130 3.0 14.79 0.37 0.500 126.92 126.55 129.42 129.05 1.66 Vel-OK 0.040 0.114 132.07 131.96 135.64 135.14 136.14 -3.069 OK

Ravens Mate Drive K.7.2 K.7 K1-A&B-1&2 2.7541 4.76     4.76 0.5500 2.62 28.2 28.2 5.18 13.55 216 36 RCP 0.013 7.07 0.750 0.110 3.1 22.12 0.24 0.000 126.29 126.05 129.29 129.05 1.92 Vel-OK 0.041 0.089 132.05 131.96 135.50 135.00 136.00 -2.954 OK

Ravens Mate Drive K.7.2.A K.7.2 K1-C-1&2 2.0029 2.00      2.00 0.5500 1.10 26.3 26.3 5.37 5.91 48 24 RCP 0.013 3.14 0.500 0.292 3.9 12.22 0.14 0.789 127.22 127.08 129.22 129.08 1.88 Vel-OK 0.068 0.033 132.08 132.05 135.80 135.30 136.30 -3.221 OK

Ravens Caw Drive J.3.A J.2.A F0-A&B-1 2.1602 2.16      2.16 0.5500 1.19 26.5 26.5 5.35 6.36 265 24 RCP 0.013 3.14 0.500 0.180 3.1 9.60 0.48 0.500 126.91 126.43 128.91 128.43 2.02 Vel-OK 0.079 0.209 131.57 131.36 135.41 134.91 135.91 -3.338 OK

Ravens Caw Drive J.2.A J.1.A F1-A&B-1&2 3.1540 3.15      5.31 0.5500 2.92 2.2 28.6 5.13 15.00 311 30 RCP 0.013 4.91 0.625 0.130 3.0 14.79 0.40 0.000 125.93 125.53 128.43 128.03 3.06 Vel-OK 0.134 0.416 131.36 130.95 134.75 134.25 135.25 -2.887 OK

Ravens Caw Drive J.1.A J F2-A&B-1&2 1.0077 1.01      6.32 0.5500 3.48 1.7 30.3 4.98 17.30 25 30 RCP 0.013 4.91 0.625 0.130 3.0 14.79 0.03 3.500 125.53 125.50 128.03 128.00 3.53 Vel-OK 0.178 0.044 130.95 130.90 134.84 134.34 135.34 -3.393 OK

Raven Roost Drive G.3.A G.2.A G0-A&B-1 1.6956 1.70      1.70 0.5500 0.93 26.0 26.0 5.40 5.04 170 24 RCP 0.013 3.14 0.500 0.180 3.1 9.60 0.31 0.000 126.00 125.69 128.00 127.69 1.60 Vel-OK 0.050 0.084 131.87 131.79 135.14 134.64 135.64 -2.765 OK

Raven Roost Drive G.2.A G.1.A G1-A&B-1&2 2.1683 2.17      3.86 0.5500 2.13 1.8 27.7 5.22 11.09 353 24 RCP 0.013 3.14 0.500 0.218 3.4 10.57 0.77 0.500 125.69 124.92 127.69 126.92 3.53 Vel-OK 0.240 0.849 131.79 130.94 134.71 134.21 135.21 -2.420 OK

Raven Roost Drive G.1.A G G2-A&B-1&2 1.4552 1.46      5.32 0.5500 2.93 1.7 29.4 5.06 14.80 70 30 RCP 0.013 4.91 0.625 0.130 3.0 14.79 0.09 2.480 124.42 124.33 126.92 126.83 3.02 Vel-OK 0.130 0.091 130.94 130.85 134.82 134.32 135.32 -3.379 OK

Raven Rook Drive E.4 E.3 H1-A&B-1&2 2.3772 3.90     3.90 0.5500 2.14 27.7 27.7 5.22 11.19 396 30 RCP 0.013 4.91 0.625 0.130 3.0 14.79 0.51 0.500 124.71 124.20 127.21 126.70 2.28 Vel-OK 0.074 0.295 131.30 131.00 134.71 134.21 135.21 -2.914 OK

Raven Flight Drive E.3 E.2 -       3.90 0.5500 2.14 2.9 30.6 4.95 11.19 142 36 RCP 0.013 7.07 0.750 0.110 3.1 22.12 0.16 0.000 123.70 123.54 126.70 126.54 1.58 Vel-OK 0.028 0.040 131.00 130.96 135.34 134.84 135.84 -3.839 OK

Raven Flight Drive E.2 E.1 H2a-A&B-1 2.1367 2.14      6.03 0.5500 3.32 1.5 32.1 4.83 16.01 203 36 RCP 0.013 7.07 0.750 0.110 3.1 22.12 0.22 0.000 123.54 123.32 126.54 126.32 2.27 Vel-OK 0.058 0.117 130.96 130.84 134.99 134.49 135.49 -3.529 OK

Raven Flight Drive E.1 E H3-A&B-1&2 1.6284 1.63      7.66 0.5500 4.21 1.5 33.6 4.71 19.84 61 36 RCP 0.013 7.07 0.750 0.110 3.1 22.12 0.07 3.000 123.32 123.25 126.32 126.25 2.81 Vel-OK 0.088 0.054 130.84 130.79 134.48 133.98 134.98 -3.136 OK

Raven Flight Drive E.4.C E.4 K1-C-1&2 1.5183 1.52      1.52 0.5500 0.84 25.8 25.8 5.43 4.53 14 24 RCP 0.013 3.14 0.500 4.286 14.9 46.83 0.60 1.419 126.73 126.13 128.73 128.13 1.44 Vel-OK 0.040 0.006 131.30 131.30 135.01 134.51 135.51 -3.209 OK

Blackbird Drive C.3.A C.2.A I0-A&B-1 1.5844 1.58      1.58 0.5500 0.87 25.8 25.8 5.42 4.72 160 24 RCP 0.013 3.14 0.500 0.180 3.1 9.60 0.29 0.000 126.56 126.27 128.56 128.27 1.50 Vel-OK 0.044 0.070 131.45 131.38 135.37 134.87 135.87 -3.422 OK

Blackbird Drive C.2.A C.1.A I1-A&B-1&2 1.3823 1.38      2.97 0.5500 1.63 1.8 27.6 5.23 8.54 436 24 RCP 0.013 3.14 0.500 0.252 3.6 11.36 1.10 1.600 126.27 125.17 128.27 127.17 2.72 Vel-OK 0.142 0.621 131.38 130.76 134.97 134.47 135.47 -3.092 OK

Blackbird Drive C.1.A C I2-A&B-1&2 2.9466 2.95      5.91 0.5500 3.25 2.7 30.3 4.98 16.20 61 36 RCP 0.013 7.07 0.750 0.110 3.1 22.12 0.07 1.940 123.57 123.50 126.57 126.50 2.29 Vel-OK 0.059 0.036 130.76 130.72 133.84 133.34 134.34 -2.583 OK

Raven Wing Drive A.3.A A.2.A J0-A&B-1 1.8563 1.86      1.86 0.5500 1.02 26.2 26.2 5.38 5.50 270 24 RCP 0.013 3.14 0.500 0.180 3.1 9.60 0.49 1.000 124.54 124.05 126.54 126.05 1.75 Vel-OK 0.059 0.159 131.05 130.89 134.65 134.15 135.15 -3.099 OK

Raven Wing Drive A.2.A A.1,A J1-A&B-1&2 3.2555 3.26      5.11 0.5500 2.81 2.6 28.7 5.12 14.41 436 36 RCP 0.013 7.07 0.750 0.110 3.1 22.12 0.48 0.000 123.05 122.57 126.05 125.57 2.04 Vel-OK 0.047 0.203 130.89 130.69 133.96 133.46 134.46 -2.568 OK

Raven Wing Drive A.1,A A J2-A&B-1&2 1.7690 1.77      6.88 0.5500 3.78 3.6 32.3 4.81 18.21 61 36 RCP 0.013 7.07 0.750 0.110 3.1 22.12 0.07 2.500 122.57 122.50 125.57 125.50 2.58 Vel-OK 0.075 0.045 130.69 130.64 133.84 133.34 134.34 -2.652 OK

Percentage of FLOW from MH 1-4 to MH 1-5; Manually Adjusted to Balance HGLs at MH 1-4 0.4889 0.279 -0.421 Percentage of FLOW from MH 1-4 to MH 1-5; Manually Adjusted to Balance HGLs at MH 1-4

Cypress-N. Houston (North Trunkline) MH 1-4 MH 1-5 76.72 418 42 RCP 0.013 9.62 0.875 0.129 3.8 36.16 0.54 0.000 124.59 124.05 128.09 127.55 7.97 Vel-OK 0.582 2.431 136.61 134.18 135.10 134.80 134.80 1.810 HGL Too High

Cypress-N. Houston (North Trunkline) MH 1-5 CNH-1 76.72 1,448 48 RCP 0.013 12.57 1.000 0.122 4.0 50.22 1.77 1.500 124.05 122.28 128.05 126.28 6.11 Vel-OK 0.285 4.131 134.18 130.05 136.50 135.50 135.50 -1.320 OK

Detained Area - Assumed Initial Tc to produce Undeveloped Flow Rate

Raven Roost (Lake) RR RR7 39.7800 39.78   39.78 0.5500 21.88 139.1 139.1 2.01 44.08 1,787 42 RCP 0.013 9.62 0.875 0.090 3.1 30.18 1.61 0.000 122.93 121.32 126.43 124.82 4.58 Vel-OK 0.192 3.430 129.39 125.96 133.50 133.30 133.30 -3.906 OK

Raven Roost (Lake) RR7 RR8 -       39.78 0.5500 21.88 6.5 145.6 1.96 44.08 459 42 RCP 0.013 9.62 0.875 0.146 4.0 38.44 0.67 0.000 121.32 120.65 124.82 124.15 4.58 Vel-OK 0.192 0.881 125.96 125.08 133.00 132.80 132.80 -6.836 OK

Raven Roost (Lake) RR8 CNH-3 -       39.78 0.5500 21.88 1.7 147.3 1.94 44.08 69 2 36 RCP 0.013 14.14 0.750 -0.275 #NUM! #NUM! -0.19 0.000 120.65 120.84 123.65 123.84 3.12 Vel-OK 0.109 0.075 125.08 125.01 136.50 135.50 135.50 -10.417 OK

Percentage of FLOW from MH 1-3 to MH 2-3; Based on Ratio of Design Qs of Exiting Pipes 0.2828 Percentage of FLOW from MH 1-3 to MH 2-3; Based on Ratio of Design Qs of Exiting Pipes

Cypress-N. Houston (South Trunkline) MH 2-1 MH 2-2 19.9300 19.93   19.93 0.8000 15.94 31.9 31.9 4.84 77.17 499 5 X 3 RCB 0.013 14.11 0.977 0.329 6.5 91.12 1.64 0.000 127.22 125.58 130.22 128.58 5.47 Vel-OK 0.236 1.177 138.84 137.66 137.00 136.50 136.50 2.341 HGL Too High

Cypress-N. Houston (South Trunkline) MH 2-2 MH 1-3 3.5600 3.56      23.49 0.8000 18.79 1.5 33.5 4.72 88.67 144 5 X 3 RCB 0.013 14.11 0.977 0.566 8.5 119.51 0.82 0.000 125.58 124.76 128.58 127.76 6.28 Vel-OK 0.312 0.449 137.66 137.22 137.00 136.50 136.50 1.164 HGL Too High

Cypress-N. Houston (South Trunkline) MH 1-3 MH 2-3 6.1200 6.12      29.61 0.8000 23.69 0.4 33.8 4.69 31.41 25 5 X 3 RCB 0.013 14.11 0.977 1.640 14.4 203.44 0.41 0.000 124.76 124.35 127.76 127.35 2.23 Vel-OK 0.039 0.010 137.22 137.21 135.10 134.80 134.80 2.415 HGL Too High

Cypress-N. Houston (South Trunkline) MH 2-3 MH 2-4 2.8700 2.87      32.48 0.8000 25.98 0.2 34.0 4.67 152.88 75 8 X 3 RCB 0.013 23.11 1.131 1.240 13.8 319.30 0.93 0.000 124.35 123.42 127.35 126.42 6.62 Vel-OK 0.284 0.213 137.21 136.99 135.10 134.80 134.80 2.406 HGL Too High

Cypress-N. Houston (South Trunkline) MH 2-4 CNH-3 2.2900 2.29      34.77 0.8000 27.82 32.0 34.2 4.66 200.55 2,450 8 X 3 RCB 0.013 23.11 1.131 0.105 4.0 93.05 2.58 0.000 123.42 120.84 126.42 123.84 8.68 Vel-OK 0.489 11.985 136.99 125.01 135.10 134.80 134.80 2.192 HGL Too High

Cypress-N. Houston (South Trunkline) MH 1-4 MH 2-4 19.9600 19.96   19.96 0.8000 15.97 31.9 31.9 4.84 77.28 25 54 RCP 0.013 15.90 1.125 4.680 26.7 425.42 1.17 0.000 124.59 123.42 129.09 127.92 4.86 Vel-OK 0.154 0.039 137.03 136.99 135.10 134.80 134.80 2.231 HGL Too High

Cypress-N. Houston (South Trunkline) MH 1-3 MH 1-4 10 79.67 52 42 RCP 0.013 9.62 0.875 0.327 6.0 57.53 0.17 0.000 124.76 124.59 128.26 128.09 8.28 Vel-OK 0.627 0.326 136.94 136.61 135.10 134.80 134.80 2.136 HGL Too High

HCED Suddivision Drainage Projects - 

Ravensway South (UPIN 

19103MF14701)

COH I-D-F Coefficients
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APPENDIX C-5

PROPOSED ALTERNATIVE 2 - 10% AEP HGL COMPUTATIONS

HYDRAULIC GRADE LINE COMPUTATIONS



STORM SEWER CALCULATIONS

CITY OF HOUSTON / HARRIS COUNTY CRITERIA

Storm Event : 2 & 100-YEAR

Project :

Date : 2/14/2022
By : GPF

Reviewed By:

Raven Song Drive S.1.C S

Raven South Drive S R

Raven South Drive R Q

Raven South Drive Q P

Raven South Drive P O

Raven South Drive O N

Raven South Drive Raven Park (Scamp) N M

Raven South Drive Shaft Dr M L

Raven South Drive Nevermore Dr L K

Raven South Drive Birdcall Dr K J

Raven South Drive Ravens Caw J H

Raven South Drive H G

Raven South Drive Ravens Roost Dr G F.2

Raven South Drive F.2 F

Raven South Drive F E

Raven South Drive Ravens Flight Dr E D

Raven South Drive D C

Raven South Drive Blackbird Dr C B

Raven South Drive B A

Cypress North Houston Raven Wing Dr A CNH-1

Cypress North Houston (North Trunkline) CNH-1 CNH 2

Cypress North Houston CNH 2 CNH-3

Cypress North Houston (South Trunkline) CNH-3 E133

Raven Park Dr (Scamp Dr) M.2.A M.1.A

Raven Park Dr (Scamp Dr) M.1.A N

Shaft Drive M.9 M.8

Shaft Drive M.8 M.7

Shaft Drive M.7 M.5

Shaft Drive M.5 M.4

Shaft Drive M.4 M.3

Shaft Drive M.3 M.2

Shaft Drive M.2 M

Nevermore Drive L.3.A L.2.A

Nevermore Drive L.2.A L.1.A

Nevermore Drive L.1.A K

Birdcall Lane K.7 K.6

Birdcall Lane K.6 K.5

Birdcall Lane K.5 K.4

Birdcall Lane K.4 K.3

Birdcall Lane K.3 K.1

Birdcall Lane K.1 K

Ravens Mate Drive K.7.1 K.7

Ravens Mate Drive K.7.2 K.7

Ravens Mate Drive K.7.2.A K.7.2

Ravens Caw Drive J.3.A J.2.A

Ravens Caw Drive J.2.A J.1.A

Ravens Caw Drive J.1.A J

Raven Roost Drive G.3.A G.2.A

Raven Roost Drive G.2.A G.1.A

Raven Roost Drive G.1.A G

Raven Rook Drive E.4 E.3

Raven Flight Drive E.3 E.2

Raven Flight Drive E.2 E.1

Raven Flight Drive E.1 E

Raven Flight Drive E.4.C E.4

Blackbird Drive C.3.A C.2.A

Blackbird Drive C.2.A C.1.A

Blackbird Drive C.1.A C

Raven Wing Drive A.3.A A.2.A

Raven Wing Drive A.2.A A.1,A

Raven Wing Drive A.1,A A

Cypress-N. Houston (North Trunkline) MH 1-4 MH 1-5

Cypress-N. Houston (North Trunkline) MH 1-5 CNH-1

Raven Roost (Lake) RR RR7

Raven Roost (Lake) RR7 RR8

Raven Roost (Lake) RR8 CNH-3

Cypress-N. Houston (South Trunkline) MH 2-1 MH 2-2

Cypress-N. Houston (South Trunkline) MH 2-2 MH 1-3

Cypress-N. Houston (South Trunkline) MH 1-3 MH 2-3

Cypress-N. Houston (South Trunkline) MH 2-3 MH 2-4

Cypress-N. Houston (South Trunkline) MH 2-4 CNH-3

Cypress-N. Houston (South Trunkline) MH 1-4 MH 2-4

Cypress-N. Houston (South Trunkline) MH 1-3 MH 1-4

HCED Suddivision Drainage Projects - 

Ravensway South (UPIN 

19103MF14701)

Street Name Cross Street

FROM

M.H. #

TO

M.H. #

Street

Type

Pvmt W

(B-B)
X-Slope

(Sx) (ft-ft)

Blvd or

Crown

Curb

Height (ft)

Curb

Width (ft)

Allow 

Spread (ft)

Allow Gutter 

Depth (ft)

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281

2 28.0 0.0208 Crown 0.33 1.00 13.00 0.271 Design Storm Return Frequency 10  yr TSpread=1.243(QGutter*N/So
1/2*Sx

5/3)3/8 Qweir= Cweir*Lweir*H3/2 Qorif = Corif*Aorif*(2gH)1/2

3 41.0 0.0208 Crown 0.50 0.50 20.00 0.417 yGutter=TSpread*Sx LT=0.6*Q0.42*SL
0.3*[1/(N*Sx)]

0.6 Cweir= 2.60 Corif= 0.60 For Inlets On-Grade QBypass MUST BE ADDED to Downstream Inlet

4 25.0 0.0208 Blvd 0.50 0.50 12.00 0.250 Efficiency = 1-(1-L/LT)^1.8 Hweir =(Q/(C*L))2/3 Horif=(Q/(C*A*Sqrt(2g))2

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250 N-Value (Pavement) = 0.016 TxDOT Hydraulic Manual Table 4-8 QBypass = QTotal*(1-Eff) Tinlet=H/Sx

Enter Blvd Pavement Width as B-B dimension of One Side of Travel Lanes

Street 

Type

Drainage

Area (ac)
T/C Grade

(SO) (%)

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QGutter

(cfs)

Gutter

Spread (ft)

Gutter 

Depth (ft)

Q Bypass

(cfs)

Drainage

Area (ac)
T/C Grade

(SO) (%)

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QGutter

(cfs)

Gutter

Spread (ft)

Gutter 

Depth (ft)

Q Bypass

(cfs)

Inlet

Type

Sag or

On-Grade

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QInlet

(cfs)

Drainage

Area (ac)
T/C Grade

(SO) (%)

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QGutter

(cfs)

Gutter

Spread (ft)

Gutter 

Depth (ft)

Q Bypass

(cfs)

Drainage

Area (ac)
T/C Grade

(SO) (%)

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QGutter

(cfs)

Gutter

Spread (ft)

Gutter 

Depth (ft)

Q Bypass

(cfs)

Inlet

Type

Sag or

On-Grade

Inlet Time 

Tc (min)

Intensity 

(in/hr)

QInlet

(cfs)

change N value call

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.7150 0.25 24.43 5.58 2.19 12.24 0.25 -   0.9199 0.25 24.85 5.53 2.80 13.40 0.28 -   B-B Grate Sag 24.85 5.53 4.97 3.51 0.07 No Inlet -   No Inlet -   No Inlet 13.40 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5156 0.25 23.90 5.64 1.60 10.87 0.23 -   0.3491 0.64 23.31 5.71 1.10 7.91 0.16 -   B-B Grate Sag 23.90 5.64 2.68 Below Gut -0.03 0.9598 0.25 24.93 5.52 2.91 13.61 0.28 -   0.4293 0.64 23.62 5.68 1.34 8.53 0.18 -   B-B Grate Sag 24.93 5.52 4.22 1.90 0.04 13.61 Gutter 3 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.2436 0.25 25.39 5.47 3.74 14.95 0.31 -   0.6625 0.50 24.30 5.59 2.04 10.45 0.22 -   B-B Grate Sag 25.39 5.47 5.73 5.06 0.11 0.3517 0.25 23.32 5.71 1.11 9.46 0.20 -   0.6660 0.50 24.31 5.59 2.05 10.47 0.22 -   B-B Grate Sag 24.31 5.59 3.13 Below Gut -0.01 14.95 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.4209 0.60 25.64 5.44 4.25 13.31 0.28 -   0.4637 0.25 23.73 5.66 1.44 10.46 0.22 -   B-B Grate Sag 25.64 5.44 5.64 4.87 0.10 No Inlet -   No Inlet -   No Inlet 13.31 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.3618 0.25 23.36 5.71 1.14 9.56 0.20 -   0.1560 0.25 22.21 5.86 0.50 7.04 0.15 -   B-B Grate Sag 23.36 5.71 1.63 Below Gut -0.04 0.3340 0.25 23.24 5.72 1.05 9.29 0.19 -   0.2237 0.25 22.68 5.79 0.71 8.03 0.17 -   B-B Grate Sag 23.24 5.72 1.76 Below Gut -0.04 9.56 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4702 0.25 23.76 5.66 1.46 10.51 0.22 -   0.4905 0.25 23.82 5.65 1.52 10.67 0.22 -   B-B Grate Sag 23.82 5.65 2.99 Below Gut -0.02 No Inlet -   No Inlet -   No Inlet 10.67 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4974 0.25 23.84 5.65 1.55 10.73 0.22 -   0.4982 0.25 23.85 5.65 1.55 10.74 0.22 -   B-B Grate Sag 23.85 5.65 3.09 Below Gut -0.01 No Inlet -   No Inlet -   No Inlet 10.74 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5169 0.60 23.90 5.64 1.60 9.23 0.19 -   0.4848 0.25 23.80 5.65 1.51 10.63 0.22 -   B-B Grate Sag 23.90 5.64 3.11 Below Gut -0.01 No Inlet -   No Inlet -   No Inlet 10.63 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.2972 0.25 23.08 5.74 0.94 8.90 0.19 -   0.2140 0.25 22.62 5.80 0.68 7.90 0.16 -   B-B Grate Sag 23.08 5.74 1.61 Below Gut -0.04 0.2254 0.25 22.69 5.79 0.72 8.05 0.17 -   0.2862 0.25 23.02 5.75 0.91 8.78 0.18 -   B-B Grate Sag 23.02 5.75 1.62 Below Gut -0.04 8.90 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4009 0.25 23.51 5.69 1.25 9.92 0.21 -   0.7362 0.45 24.47 5.57 2.26 11.08 0.23 -   B-B Grate Sag 24.47 5.57 3.49 0.24 0.01 No Inlet -   No Inlet -   No Inlet 11.08 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5908 0.25 24.11 5.62 1.82 11.42 0.24 -   0.7809 0.70 24.57 5.56 2.39 10.41 0.22 -   B-B Grate Sag 24.57 5.56 4.20 1.85 0.04 No Inlet -   No Inlet -   No Inlet 11.42 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.6880 0.75 24.36 5.59 2.11 9.82 0.20 -   0.5220 0.25 23.92 5.64 1.62 10.92 0.23 -   B-B Grate Sag 24.36 5.59 3.72 0.78 0.02 No Inlet -   No Inlet -   No Inlet 10.92 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.8696 0.25 24.76 5.54 2.65 13.13 0.27 -   0.4591 0.40 23.72 5.66 1.43 9.54 0.20 -   C-1 Sag 24.76 5.54 4.05 1.09 0.02 1.6365 0.60 25.91 5.41 4.87 14.00 0.29 -   0.5210 0.40 23.92 5.64 1.62 9.99 0.21 -   C-1 Sag 25.91 5.41 6.42 7.24 0.15 14.00 Gutter 3 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.2450 0.33 22.81 5.78 0.78 7.88 0.16 -   1.1175 0.25 25.20 5.49 3.37 14.38 0.30 -   C-1 Sag 25.20 5.49 4.11 1.27 0.03 0.4116 0.33 23.55 5.68 1.29 9.51 0.20 -   0.1971 0.25 22.51 5.82 0.63 7.67 0.16 -   C-1 Sag 23.55 5.68 1.90 Below Gut -0.07 14.38 Gutter 2 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 2.8062 0.25 26.99 5.30 4.35 15.81 0.33 -   1.4186 0.25 25.64 5.44 2.26 12.37 0.26 -   B-B Grate Sag 26.99 5.30 6.54 6.63 0.14 1.0193 0.25 25.03 5.51 1.64 10.98 0.23 -   0.8238 0.25 24.66 5.55 1.34 10.16 0.21 -   B-B Grate Sag 25.03 5.51 2.97 Below Gut -0.02 15.81 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 9.7221 0.32 29.93 5.01 10.56 21.06 0.44 -   13.1102 0.27 30.73 4.94 14.03 24.19 0.50 -   B-B Grate Sag 30.73 4.94 24.44 40.00 0.83 1.4587 0.32 25.69 5.44 1.72 10.66 0.22 -   1.0464 0.27 25.08 5.50 1.25 9.76 0.20 -   B-B Grate Sag 25.69 5.44 2.95 Below Gut -0.02 40.00 Inlet 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.1707 0.25 25.28 5.48 3.53 14.62 0.30 -   0.8537 0.47 24.73 5.54 2.60 11.61 0.24 -   B-B Grate Sag 25.28 5.48 6.10 5.78 0.12 No Inlet -   No Inlet -   No Inlet 14.62 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.8212 0.25 24.66 5.55 2.51 12.86 0.27 -   1.1027 0.25 25.17 5.49 3.33 14.31 0.30 -   B-B Grate Sag 25.17 5.49 5.81 5.22 0.11 0.6447 0.47 24.26 5.60 1.99 10.49 0.22 -   1.3533 0.25 25.55 5.45 4.06 15.41 0.32 -   B-B Grate Sag 25.55 5.45 5.99 5.57 0.12 15.41 Gutter 4 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.1405 0.25 25.23 5.49 3.44 14.49 0.30 -   0.2445 0.25 22.80 5.78 0.78 8.29 0.17 -   B-B Grate Sag 25.23 5.49 4.18 1.82 0.04 1.1695 0.25 25.28 5.48 3.53 14.62 0.30 -   0.2365 0.25 22.76 5.78 0.75 8.19 0.17 -   B-B Grate Sag 25.28 5.48 4.24 1.95 0.04 14.62 Gutter 3 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.0504 0.26 25.09 5.50 3.18 13.96 0.29 ######## -   C-1 On-Grade 25.09 5.50 3.18 Below Gut -0.03 1.1314 0.26 25.22 5.49 3.41 14.34 0.30 0.11 -   C-1 On-Grade 25.22 5.49 3.41 Below Gut -0.02 14.34 Gutter 3 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.6968 0.26 #NAME? #NAME? ######## #NAME? #NAME? ######## 0.4331 0.25 23.63 5.67 1.35 10.20 0.21 -   C-1 Sag #NAME? ######## ######## #NAME? #NAME? 0.6922 0.26 24.37 5.59 2.23 12.23 0.25 -   0.5199 0.25 23.91 5.64 1.61 10.90 0.23 -   C-1 Sag 24.37 5.59 3.83 0.47 0.01 #NAME? #NAME? #NAME? #NAME?

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4409 0.40 23.66 5.67 1.38 9.40 0.20 -   0.1548 0.25 22.20 5.86 0.50 7.02 0.15 -   B-B Grate Sag 23.66 5.67 1.86 Below Gut -0.04 0.4796 0.40 23.79 5.66 1.49 9.69 0.20 -   0.2017 0.25 22.54 5.81 0.64 7.73 0.16 -   B-B Grate Sag 23.79 5.66 2.12 Below Gut -0.04 9.69 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.4076 0.25 25.62 5.44 4.21 15.63 0.33 -   0.3369 0.25 23.26 5.72 1.06 9.31 0.19 -   B-B Grate Sag 25.62 5.44 5.22 4.03 0.08 0.3995 0.25 23.51 5.69 1.25 9.91 0.21 -   0.3250 0.25 23.20 5.73 1.02 9.19 0.19 -   B-B Grate Sag 23.51 5.69 2.27 Below Gut -0.03 15.63 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.1762 0.25 22.37 5.84 0.57 7.36 0.15 -   0.5854 0.32 24.10 5.62 1.81 10.87 0.23 -   B-B Grate Sag 24.10 5.62 2.35 Below Gut -0.03 0.2100 0.25 22.60 5.81 0.67 7.84 0.16 -   0.5591 0.32 24.03 5.63 1.73 10.69 0.22 -   B-B Grate Sag 24.03 5.63 2.38 Below Gut -0.03 10.87 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.8789 0.25 24.78 5.54 2.68 13.18 0.27 0.00 -   C-1 On-Grade 24.78 5.54 2.68 Below Gut -0.06 0.9124 0.25 24.84 5.53 2.78 13.36 0.28 0.01 -   C-1 On-Grade 24.84 5.53 2.78 Below Gut -0.06 13.36 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.7308 0.25 24.46 5.57 2.24 12.34 0.26 -   0.6909 0.31 24.37 5.59 2.12 11.61 0.24 -   B-B Grate Sag 24.46 5.57 4.36 2.21 0.05 0.7630 0.25 24.53 5.57 2.34 12.54 0.26 -   0.6896 0.31 24.37 5.59 2.12 11.60 0.24 -   B-B Grate Sag 24.53 5.57 4.45 2.42 0.05 12.54 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5994 0.25 24.14 5.61 1.85 11.48 0.24 -   0.1926 0.25 22.48 5.82 0.62 7.60 0.16 -   B-B Grate Sag 24.14 5.61 2.44 Below Gut -0.03 0.6535 0.25 24.28 5.60 2.01 11.84 0.25 -   0.2049 0.25 22.56 5.81 0.65 7.77 0.16 -   B-B Grate Sag 24.28 5.60 2.64 Below Gut -0.03 11.84 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.7157 0.25 24.43 5.58 2.20 12.24 0.26 -   1.1560 0.25 25.26 5.48 3.49 14.56 0.30 -   B-B Grate Sag 25.26 5.48 5.64 4.88 0.10 0.2287 0.25 22.71 5.79 0.73 8.09 0.17 -   0.7022 0.25 24.40 5.58 2.16 12.16 0.25 -   B-B Grate Sag 24.40 5.58 2.86 Below Gut -0.03 14.56 Gutter 2 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5607 0.35 24.03 5.63 1.73 10.52 0.22 -   1.4748 0.25 25.71 5.43 4.41 15.89 0.33 -   B-B Grate Sag 25.71 5.43 6.08 5.75 0.12 0.5301 0.35 23.94 5.64 1.64 10.31 0.21 -   0.1885 0.50 22.45 5.82 0.60 6.62 0.14 -   B-B Grate Sag 23.94 5.64 2.23 Below Gut -0.03 15.89 Gutter 2 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.4945 0.25 25.73 5.43 4.46 15.97 0.33 -   0.5084 0.50 23.88 5.64 1.58 9.50 0.20 -   B-B Grate Sag 25.73 5.43 5.98 5.55 0.12 No Inlet -   No Inlet -   No Inlet 15.97 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.0595 0.25 25.10 5.50 3.21 14.11 0.29 0.06 -   C-1 On-Grade 25.10 5.50 3.21 Below Gut -0.03 1.1007 0.25 25.17 5.49 3.33 14.30 0.30 0.08 -   C-1 On-Grade 25.17 5.49 3.33 Below Gut -0.02 14.30 Gutter 3 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.8213 0.25 24.66 5.55 2.57 12.98 0.27 -   0.6752 0.25 24.33 5.59 2.08 11.98 0.25 -   C-1 Sag 24.66 5.55 4.63 2.68 0.06 0.9383 0.25 24.89 5.53 2.93 13.64 0.28 -   0.7192 0.25 24.44 5.58 2.21 12.26 0.26 -   C-1 Sag 24.89 5.53 5.12 3.98 0.08 13.64 Gutter 3 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.2607 0.25 22.89 5.77 0.83 8.49 0.18 -   0.2361 0.25 22.76 5.78 0.75 8.19 0.17 -   C-1 Sag 22.89 5.77 1.58 Below Gut -0.08 0.2929 0.25 23.06 5.75 0.93 8.85 0.18 -   0.2180 0.25 22.65 5.80 0.70 7.95 0.17 -   C-1 Sag 23.06 5.75 1.61 Below Gut -0.07 8.85 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.1578 0.25 25.26 5.48 3.49 14.56 0.30 0.12 -   C-1 On-Grade 25.26 5.48 3.49 Below Gut -0.01 0.5378 0.25 23.97 5.63 1.67 11.04 0.23 -   -   C-1 On-Grade 23.97 5.63 1.67 Below Gut -0.07 14.56 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5226 0.25 23.92 5.64 1.74 11.21 0.23 -   0.5489 0.40 24.00 5.63 1.70 10.18 0.21 -   C-1 Sag 24.00 5.63 3.43 Below Gut -0.01 0.4851 0.25 23.80 5.65 1.51 10.63 0.22 -   0.6117 0.40 24.17 5.61 1.89 10.59 0.22 -   C-1 Sag 24.17 5.61 3.38 Below Gut -0.02 11.21 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4530 0.25 23.70 5.67 1.41 10.37 0.22 -   0.2610 0.25 22.89 5.77 0.83 8.49 0.18 -   C-1 Sag 23.70 5.67 2.23 Below Gut -0.07 0.4879 0.25 23.81 5.65 1.52 10.65 0.22 -   0.2533 0.25 22.85 5.77 0.80 8.40 0.17 -   C-1 Sag 23.81 5.65 2.30 Below Gut -0.07 10.65 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.2745 0.25 22.96 5.76 0.87 8.65 0.18 -   0.9560 0.44 24.92 5.52 2.90 12.22 0.25 -   B-B Grate Sag 24.92 5.52 3.74 0.82 0.02 0.5709 0.25 24.06 5.62 1.77 11.28 0.23 -   0.5758 0.44 24.07 5.62 1.78 10.18 0.21 -   B-B Grate Sag 24.07 5.62 3.54 0.38 0.01 12.22 Gutter 2 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 No Inlet -   No Inlet -   No Inlet No Inlet -   No Inlet -   No Inlet No Inlets

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.0891 0.25 25.15 5.50 3.29 14.25 0.30 0.07 -   C-1 On-Grade 25.15 5.50 3.29 Below Gut -0.02 1.0476 0.25 25.08 5.50 3.17 14.05 0.29 0.05 -   C-1 On-Grade 25.08 5.50 3.17 Below Gut -0.03 14.25 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.6190 0.25 24.19 5.61 1.98 11.78 0.25 -   0.2269 0.45 22.70 5.79 0.72 7.23 0.15 -   B-B Grate Sag 24.19 5.61 2.68 Below Gut -0.03 0.6244 0.25 24.20 5.61 1.98 11.77 0.25 -   0.1581 0.25 22.23 5.85 0.51 7.07 0.15 -   B-B Grate Sag 24.20 5.61 2.47 Below Gut -0.03 11.78 Gutter 1 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.4293 0.25 23.62 5.68 1.34 10.17 0.21 -   1.0890 0.25 25.15 5.50 3.29 14.25 0.30 -   B-B Grate Sag 25.15 5.50 4.59 2.71 0.06 No Inlet -   No Inlet -   No Inlet 14.25 Gutter 2 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.1509 0.25 25.25 5.48 3.47 14.53 0.30 0.11 -   C-1 On-Grade 25.25 5.48 3.47 Below Gut -0.01 0.4335 0.25 23.63 5.67 1.35 10.21 0.21 -   -   C-1 On-Grade 23.63 5.67 1.35 Below Gut -0.08 14.53 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.5114 0.25 23.89 5.64 1.70 11.12 0.23 -   0.1593 0.31 22.24 5.85 0.51 6.81 0.14 -   C-1 Sag 23.89 5.64 2.19 Below Gut -0.07 0.5770 0.25 24.08 5.62 1.78 11.32 0.24 -   0.1346 0.31 22.02 5.88 0.44 6.41 0.13 -   C-1 Sag 24.08 5.62 2.20 Below Gut -0.07 11.32 Gutter 3 OK OK

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 1.2458 0.25 25.39 5.47 3.75 14.95 0.31 -   0.2194 0.70 22.66 5.80 0.70 6.57 0.14 -   C-2 Sag 25.39 5.47 4.41 Below Gut -0.06 1.2503 0.37 25.40 5.47 3.76 13.91 0.29 -   0.2311 0.25 22.73 5.79 0.74 8.12 0.17 -   C-2 Sag 25.40 5.47 4.45 Below Gut -0.05 14.95 Gutter 1 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.3309 0.25 23.23 5.72 1.04 9.25 0.19 -   -   C-1 On-Grade 23.23 5.72 1.04 Below Gut -0.08 1.5254 0.60 25.77 5.43 4.55 13.65 0.28 0.88 -   C-1 On-Grade 25.77 5.43 4.55 2.48 0.05 13.65 Gutter 3 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.9143 0.25 24.84 5.53 2.78 13.37 0.28 -   0.6190 0.25 24.19 5.61 1.91 11.61 0.24 -   C-1 Sag 24.84 5.53 4.66 2.78 0.06 0.9438 0.25 24.90 5.52 3.74 14.95 0.31 -   0.7784 0.25 24.57 5.56 2.38 12.62 0.26 -   C-1 Sag 24.90 5.52 6.11 6.48 0.14 14.95 Gutter 3 FAIL FAIL

1 28.0 0.0208 Crown 0.50 0.50 13.50 0.281 0.6353 0.29 24.23 5.60 1.96 11.40 0.24 -   0.2317 0.25 22.73 5.79 0.74 8.13 0.17 -   C-2 Sag 24.23 5.60 2.67 Below Gut -0.07 0.6992 0.29 24.39 5.58 2.15 11.80 0.25 -   0.2028 0.75 22.55 5.81 0.65 6.30 0.13 -   C-2 Sag 24.39 5.58 2.77 Below Gut -0.07 11.80 Gutter 3 OK OK

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

5 25.0 0.0208 Blvd 0.00 0.00 12.00 0.250

Length of Curb Inlet Opening for Intercepting Total QGutter

DESIGN STORM PONDING DEPTH & GUTTER SPREAD AT INLET LOCATIONS

GUTTER SPREAD CALCULATIONS INLET PONDING CALCULATIONS GUTTER SPREAD CALCULATIONS INLET PONDING CALCULATIONS

Override Inlet Time (Tc) (min) =

PONDING WIDTH

& GUTTER DEPTH CHECKS

FOR DESIGN STORM

INLET #1 (FAR INLET) INLET #2 (NEAR INLET)

Inlet 2 (Near)Pavement Cross Section Dimensions Gutter Run Gutter Run

Maximum

Allowable

Ponding

Spread @ 

Inlets (ft)

Maximum

Allowable

Ponding

Depth @ 

Inlets (ft)

1 2

Inlet 1 (Far)

3

APPENDIX C-6

PROPOSED ALTERNATIVE 2 - 10% AEP SPREAD COMPUTATIONS

GUTTER SPREAD & INLET PONDING WIDTHS

Maximum 

Width of 

Ponding

Spread

or

Inlet

Ponding

PONDING

WIDTH

ACROSS

LANE

CHECK

PONDING

DEPTH 

ABOVE

T/C

CHECK

Ponding 

Width at 

Inlet

(ft)

Ponding 

Depth

in Gutter

(H) (ft)

4
Ponding 

Width at 

Inlet

(ft)

Ponding 

Depth

in Gutter

(H) (ft)

Pavement

Width

(B-B)

(ft)

Cross-

Slope

(Sx)

(ft/ft)

Street

Type

Curb

Height

(ft)

Curb

Width

(ft)

Gutter Run Gutter Run



STORM SEWER CALCULATIONS

CITY OF HOUSTON / HARRIS COUNTY CRITERIA

Storm Event : 2 & 100-YEAR

Project :

Date : 2/14/2022
By : GPF

Reviewed By:

Raven Song Drive S.1.C S

Raven South Drive S R

Raven South Drive R Q

Raven South Drive Q P

Raven South Drive P O

Raven South Drive O N

Raven South Drive Raven Park (Scamp) N M

Raven South Drive Shaft Dr M L

Raven South Drive Nevermore Dr L K

Raven South Drive Birdcall Dr K J

Raven South Drive Ravens Caw J H

Raven South Drive H G

Raven South Drive Ravens Roost Dr G F.2

Raven South Drive F.2 F

Raven South Drive F E

Raven South Drive Ravens Flight Dr E D

Raven South Drive D C

Raven South Drive Blackbird Dr C B

Raven South Drive B A

Cypress North Houston Raven Wing Dr A CNH-1

Cypress North Houston (North Trunkline) CNH-1 CNH 2

Cypress North Houston CNH 2 CNH-3

Cypress North Houston (South Trunkline) CNH-3 E133

Raven Park Dr (Scamp Dr) M.2.A M.1.A

Raven Park Dr (Scamp Dr) M.1.A N

Shaft Drive M.9 M.8

Shaft Drive M.8 M.7

Shaft Drive M.7 M.5

Shaft Drive M.5 M.4

Shaft Drive M.4 M.3

Shaft Drive M.3 M.2

Shaft Drive M.2 M

Nevermore Drive L.3.A L.2.A

Nevermore Drive L.2.A L.1.A

Nevermore Drive L.1.A K

Birdcall Lane K.7 K.6

Birdcall Lane K.6 K.5

Birdcall Lane K.5 K.4

Birdcall Lane K.4 K.3

Birdcall Lane K.3 K.1

Birdcall Lane K.1 K

Ravens Mate Drive K.7.1 K.7

Ravens Mate Drive K.7.2 K.7

Ravens Mate Drive K.7.2.A K.7.2

Ravens Caw Drive J.3.A J.2.A

Ravens Caw Drive J.2.A J.1.A

Ravens Caw Drive J.1.A J

Raven Roost Drive G.3.A G.2.A

Raven Roost Drive G.2.A G.1.A

Raven Roost Drive G.1.A G

Raven Rook Drive E.4 E.3

Raven Flight Drive E.3 E.2

Raven Flight Drive E.2 E.1

Raven Flight Drive E.1 E

Raven Flight Drive E.4.C E.4

Blackbird Drive C.3.A C.2.A

Blackbird Drive C.2.A C.1.A

Blackbird Drive C.1.A C

Raven Wing Drive A.3.A A.2.A

Raven Wing Drive A.2.A A.1,A

Raven Wing Drive A.1,A A

Cypress-N. Houston (North Trunkline) MH 1-4 MH 1-5

Cypress-N. Houston (North Trunkline) MH 1-5 CNH-1

Raven Roost (Lake) RR RR7

Raven Roost (Lake) RR7 RR8

Raven Roost (Lake) RR8 CNH-3

Cypress-N. Houston (South Trunkline) MH 2-1 MH 2-2

Cypress-N. Houston (South Trunkline) MH 2-2 MH 1-3

Cypress-N. Houston (South Trunkline) MH 1-3 MH 2-3

Cypress-N. Houston (South Trunkline) MH 2-3 MH 2-4

Cypress-N. Houston (South Trunkline) MH 2-4 CNH-3

Cypress-N. Houston (South Trunkline) MH 1-4 MH 2-4

Cypress-N. Houston (South Trunkline) MH 1-3 MH 1-4

HCED Suddivision Drainage Projects - 

Ravensway South (UPIN 

19103MF14701)

Street Name Cross Street

FROM

M.H. #

TO

M.H. #

10

54.68

6.96

0.6623 Assumes 2 feet Below Bank CWeir = 2.10

1.00 128.50

1.50 0.50

Delta or

Trib Tc Total

Intensity

" i " (in/hr)

Runoff Flow

(cfs)

U/S

(ft)

D/S

(ft)

136.37 136.37 135.87 136.87 25.9 25.9 5.41 4.87 1.55 Vel-OK 0.046 0.03 133.96 133.93 -1.803 Method 1 - OK -2.413 OK Method 1 - OK

136.37 136.37 135.87 136.87 0.6 26.5 5.34 11.43 2.33 Vel-OK 0.078 0.16 133.93 133.77 -1.531 Method 1 - OK -2.441 OK Method 1 - OK

137.00 137.00 136.50 137.50 1.4 28.0 5.20 11.43 2.33 Vel-OK 0.078 0.05 133.77 133.72 -2.416 Method 1 - OK -3.226 OK Method 1 - OK

137.00 137.00 136.50 137.50 0.5 28.5 5.15 19.29 3.93 Vel-OK 0.221 0.95 133.72 132.77 -2.290 Method 1 - OK -3.280 OK Method 1 - OK

136.19 136.19 135.69 136.69 1.8 30.3 4.98 19.29 3.93 Vel-OK 0.221 0.19 132.77 132.58 -3.656 Method 1 - OK -3.416 OK Method 1 - OK

136.19 136.19 135.69 136.69 0.4 30.7 4.95 19.29 1.53 Vel-OK 0.018 0.03 132.58 132.55 -3.596 Method 1 - OK -3.606 OK Method 1 - OK

136.19 136.19 135.69 136.69 28.9 32.5 4.80 37.35 0.64 Vel-OK 0.001 0.00 132.55 132.55 -3.286 Method 1 - OK -3.636 OK Method 1 - OK

136.19 136.19 135.69 136.69 46.1 46.1 3.94 80.51 1.39 Vel-OK 0.006 0.02 132.55 132.53 -2.970 Method 1 - OK -3.640 OK Method 1 - OK

136.00 136.00 135.50 136.50 29.4 49.6 3.78 91.30 1.57 Vel-OK 0.008 0.02 132.53 132.51 -3.107 Method 1 - OK -3.467 OK Method 1 - OK

136.00 136.00 135.50 136.50 36.1 52.6 3.65 126.10 2.17 Vel-OK 0.015 0.04 132.51 132.47 -3.129 Method 1 - OK -3.489 OK Method 1 - OK

135.51 135.51 135.01 136.01 30.4 54.8 3.56 137.48 2.37 Vel-OK 0.018 0.04 132.47 132.43 -2.671 Method 1 - OK -3.041 OK Method 1 - OK

135.47 135.47 134.97 135.97 1.4 56.2 3.51 137.48 2.37 Vel-OK 0.018 0.02 132.43 132.42 -2.866 Method 1 - OK -3.036 OK Method 1 - OK

135.47 135.47 134.97 135.97 29.8 56.8 3.49 146.67 2.53 Vel-OK 0.020 0.01 132.42 132.40 -2.243 Method 1 - OK -3.053 OK Method 1 - OK

135.47 135.47 134.97 135.97 0.4 57.3 3.47 146.67 2.53 Vel-OK 0.020 0.04 132.40 132.36 -2.997 Method 1 - OK -3.067 OK Method 1 - OK

135.18 135.18 134.68 135.68 1.4 58.7 3.42 146.67 2.53 Vel-OK 0.020 0.01 132.36 132.36 -2.438 Method 1 - OK -2.818 OK Method 1 - OK

135.18 135.18 134.68 135.68 34.0 58.8 3.42 160.26 2.76 Vel-OK 0.024 0.06 132.36 132.29 -2.443 Method 1 - OK -2.823 OK Method 1 - OK

134.50 134.50 134.00 135.00 1.6 60.5 3.36 160.26 2.76 Vel-OK 0.024 0.00 132.29 132.29 -1.878 Method 1 - OK -2.208 OK Method 1 - OK

134.50 134.50 134.00 135.00 30.7 60.6 3.36 170.98 2.95 Vel-OK 0.027 0.07 132.29 132.21 -1.882 Method 1 - OK -2.212 OK Method 1 - OK

135.24 135.24 134.74 135.74 1.6 62.1 3.31 170.98 2.95 Vel-OK 0.027 0.00 132.21 132.21 -1.927 Method 1 - OK -3.027 OK Method 1 - OK

135.24 135.24 134.74 135.74 32.7 62.2 3.31 183.00 7.70 Vel-OK 0.297 0.59 132.21 131.62 -1.931 Method 1 - OK -3.031 OK Method 1 - OK

136.50 136.50 136.00 135.50 3.6 62.6 3.29 234.82 9.88 Vel-OK 0.489 2.71 131.62 128.90 -4.885 Method 1 - OK -4.885 OK Method 1 - OK

136.50 136.50 136.00 135.50 0.9 63.6 3.26 234.82 9.88 Vel-OK 0.489 0.32 128.90 128.58 -7.598 Method 1 - OK -7.598 OK Method 1 - OK

136.50 136.50 136.00 135.50 147.7 147.7 1.94 234.82 4.33 Vel-OK 0.098 0.08 128.58 128.50 -7.916 Method 1 - OK -7.916 OK Method 1 - OK

136.03 136.03 135.53 136.53 27.5 27.5 5.25 10.06 3.20 Vel-OK 0.198 0.51 133.18 132.67 -2.320 Method 1 - OK -2.850 OK Method 1 - OK

135.94 135.94 135.44 136.44 1.3 28.8 5.12 15.36 4.89 Vel-OK 0.461 0.12 132.67 132.55 -2.871 Method 1 - OK -3.271 OK Method 1 - OK

136.45 136.45 135.95 136.95 28.7 28.7 5.12 9.09 0.94 Vel-OK 0.008 0.02 133.45 133.43 -2.292 Method 1 - OK -3.002 OK Method 1 - OK

136.52 136.52 136.02 137.02 4.9 33.7 4.70 9.09 0.94 Vel-OK 0.008 0.02 133.43 133.40 -2.615 Method 1 - OK -3.095 OK Method 1 - OK

136.52 136.52 136.02 137.02 5.4 39.0 4.33 31.45 2.50 Vel-OK 0.048 0.23 133.40 133.17 -2.640 Method 1 - OK -3.120 OK Method 1 - OK

136.52 136.52 136.02 137.02 3.2 42.3 4.14 31.45 2.50 Vel-OK 0.048 0.06 133.17 133.11 -2.871 Method 1 - OK -3.351 OK Method 1 - OK

136.52 136.52 136.02 137.02 0.8 43.1 4.10 34.32 2.73 Vel-OK 0.057 0.01 133.11 133.10 -2.409 Method 1 - OK -3.409 OK Method 1 - OK

136.52 136.52 136.02 137.02 0.2 43.2 4.09 43.07 3.43 Vel-OK 0.090 0.53 133.10 132.57 -2.153 Method 1 - OK -3.423 OK Method 1 - OK

135.92 135.92 135.42 136.42 2.9 46.1 3.94 47.56 3.78 Vel-OK 0.110 0.02 132.57 132.55 -2.953 Method 1 - OK -3.353 OK Method 1 - OK

135.90 135.90 135.40 136.40 26.5 26.5 5.35 6.42 2.04 Vel-OK 0.081 0.16 133.83 133.67 -2.080 Method 1 - OK -2.070 OK Method 1 - OK

135.90 135.90 135.40 136.40 1.6 28.1 5.19 12.91 4.11 Vel-OK 0.326 1.01 133.67 132.66 -1.727 Method 1 - OK -2.227 OK Method 1 - OK

135.74 135.74 135.24 136.24 1.3 29.3 5.07 16.17 5.15 Vel-OK 0.511 0.13 132.66 132.53 -2.679 Method 1 - OK -3.079 OK Method 1 - OK

136.50 136.50 136.00 137.00 30.0 30.0 5.00 27.59 3.90 Vel-OK 0.171 0.04 133.52 133.48 -2.336 Method 1 - OK -2.976 OK Method 1 - OK

136.50 136.50 136.00 137.00 0.1 30.1 4.99 31.75 3.30 Vel-OK 0.100 0.31 133.48 133.17 -2.368 Method 1 - OK -3.018 OK Method 1 - OK

135.86 135.86 135.36 136.36 1.6 31.7 4.86 31.75 3.30 Vel-OK 0.100 0.13 133.17 133.03 -2.971 Method 1 - OK -2.691 OK Method 1 - OK

135.86 135.86 135.36 136.36 0.7 32.4 4.80 35.25 2.81 Vel-OK 0.060 0.15 133.03 132.89 -2.826 Method 1 - OK -2.826 OK Method 1 - OK

135.86 135.86 135.36 136.36 1.5 33.9 4.69 41.82 3.33 Vel-OK 0.085 0.35 132.89 132.53 -2.363 Method 1 - OK -2.973 OK Method 1 - OK

135.74 135.74 135.24 136.24 2.1 35.9 4.54 44.59 3.55 Vel-OK 0.096 0.02 132.53 132.51 -2.805 Method 1 - OK -3.205 OK Method 1 - OK

136.50 136.50 136.00 137.00 27.0 27.0 5.30 8.16 1.66 Vel-OK 0.040 0.11 133.64 133.52 -2.002 Method 1 - OK -2.862 OK Method 1 - OK

136.25 136.25 135.75 136.75 28.2 28.2 5.18 13.55 1.92 Vel-OK 0.041 0.09 133.61 133.52 -1.887 Method 1 - OK -2.637 OK Method 1 - OK

136.50 136.50 136.00 137.00 26.3 26.3 5.37 5.91 1.88 Vel-OK 0.068 0.03 133.65 133.61 -2.155 Method 1 - OK -2.855 OK Method 1 - OK

135.25 135.25 134.75 135.75 26.5 26.5 5.35 6.36 2.02 Vel-OK 0.079 0.21 133.14 132.93 -2.271 Method 1 - OK -2.111 OK Method 1 - OK

135.25 135.25 134.75 135.75 2.2 28.6 5.13 15.00 3.06 Vel-OK 0.134 0.42 132.93 132.51 -1.821 Method 1 - OK -2.321 OK Method 1 - OK

135.24 135.24 134.74 135.74 1.7 30.3 4.98 17.30 3.53 Vel-OK 0.178 0.04 132.51 132.47 -2.327 Method 1 - OK -2.727 OK Method 1 - OK

135.33 135.33 134.83 135.83 26.0 26.0 5.40 5.04 1.60 Vel-OK 0.050 0.08 133.44 133.36 -1.699 Method 1 - OK -1.889 OK Method 1 - OK

135.33 135.33 134.83 135.83 1.8 27.7 5.22 11.09 3.53 Vel-OK 0.240 0.85 133.36 132.51 -1.353 Method 1 - OK -1.973 OK Method 1 - OK

135.22 135.22 134.72 135.72 1.7 29.4 5.06 14.80 3.02 Vel-OK 0.130 0.09 132.51 132.42 -2.312 Method 1 - OK -2.712 OK Method 1 - OK

135.11 135.11 134.61 135.61 27.7 27.7 5.22 11.19 2.28 Vel-OK 0.074 0.29 132.86 132.57 -1.848 Method 1 - OK -2.248 OK Method 1 - OK

134.90 134.90 134.40 135.40 2.9 30.6 4.95 11.19 1.58 Vel-OK 0.028 0.04 132.57 132.53 -2.772 Method 1 - OK -2.332 OK Method 1 - OK

134.90 134.90 134.40 135.40 1.5 32.1 4.83 16.01 2.27 Vel-OK 0.058 0.12 132.53 132.41 -2.462 Method 1 - OK -2.372 OK Method 1 - OK

134.90 134.90 134.40 135.40 1.5 33.6 4.71 19.84 2.81 Vel-OK 0.088 0.05 132.41 132.36 -2.069 Method 1 - OK -2.489 OK Method 1 - OK

135.75 135.75 135.25 136.25 25.8 25.8 5.43 4.53 1.44 Vel-OK 0.040 0.01 132.87 132.86 -2.142 Method 1 - OK -2.882 OK Method 1 - OK

135.16 135.16 134.66 135.66 25.8 25.8 5.42 4.72 1.50 Vel-OK 0.044 0.07 133.01 132.94 -2.355 Method 1 - OK -2.145 OK Method 1 - OK

135.16 135.16 134.66 135.66 1.8 27.6 5.23 8.54 2.72 Vel-OK 0.142 0.62 132.94 132.32 -2.025 Method 1 - OK -2.215 OK Method 1 - OK

134.44 134.44 133.94 134.94 2.7 30.3 4.98 16.20 2.29 Vel-OK 0.059 0.04 132.32 132.29 -1.516 Method 1 - OK -2.116 OK Method 1 - OK

134.49 134.49 133.99 134.99 26.2 26.2 5.38 5.50 1.75 Vel-OK 0.059 0.16 132.62 132.46 -2.032 Method 1 - OK -1.872 OK Method 1 - OK

134.49 134.49 133.99 134.99 2.6 28.7 5.12 14.41 2.04 Vel-OK 0.047 0.20 132.46 132.25 -1.502 Method 1 - OK -2.032 OK Method 1 - OK

134.24 134.24 133.74 134.74 3.6 32.3 4.81 18.21 2.58 Vel-OK 0.075 0.05 132.25 132.21 -1.585 Method 1 - OK -1.985 OK Method 1 - OK

Percentage of FLOW from MH 1-4 to MH 1-5; Manually Adjusted to Balance HGLs at MH 1-4 0.5409 0.343 -0.485

136.50 135.50 135.50 135.50 84.88 8.82 Vel-OK 0.712 2.98 139.65 136.67 4.547 Increase Pipe Size 4.147 Check Lo Spot 0.549 Increase Pipe Size

136.50 135.50 135.50 135.50 84.88 6.75 Vel-OK 0.349 5.06 136.67 131.62 0.172 Method 1 - OK 1.172 Check Lo Spot 0.549 Increase Pipe Size

133.00 132.80 132.80 132.80 139.1 139.1 2.01 44.08 4.58 Vel-OK 0.192 3.43 132.97 129.54 -0.530 Method 1 - OK 0.170 Check Hi Spot Method 1 - OK

136.50 135.50 135.50 135.50 6.5 145.6 1.96 44.08 4.58 Vel-OK 0.192 0.88 129.54 128.66 -3.460 Method 1 - OK -5.960 OK Method 1 - OK

136.50 135.50 135.50 135.50 1.7 147.3 1.94 44.08 3.12 Vel-OK 0.109 0.08 128.66 128.58 -7.841 Method 1 - OK -6.841 OK Method 1 - OK

Percentage of FLOW from MH 1-3 to MH 2-3; Based on Ratio of Design Qs of Exiting Pipes 0.2828

137.00 136.50 136.50 136.50 31.9 31.9 4.84 77.17 5.47 Vel-OK 0.236 1.18 141.94 140.76 4.942 Increase Pipe Size 5.442 Check Lo Spot 0.000 Method 2 - OK

135.10 134.80 134.80 134.80 1.5 33.5 4.72 88.67 6.28 Vel-OK 0.312 0.45 140.76 140.32 3.765 Increase Pipe Size 5.965 Check Lo Spot 0.000 Method 2 - OK

135.10 134.80 134.80 134.80 0.4 33.8 4.69 31.41 2.23 Vel-OK 0.039 0.01 140.32 140.31 5.216 Increase Pipe Size 5.516 Check Lo Spot 0.000 Method 2 - OK

135.10 134.80 134.80 134.80 0.2 34.0 4.67 152.88 6.62 Vel-OK 0.284 0.21 140.31 140.09 5.206 Increase Pipe Size 5.506 Check Lo Spot 0.000 Method 2 - OK

136.50 135.50 135.50 135.50 32.0 34.2 4.66 196.53 8.50 Vel-OK 0.470 11.51 140.09 128.58 4.993 Increase Pipe Size 4.593 OK -0.424 Method 2 - OK

136.50 135.50 135.50 135.50 31.9 31.9 4.84 77.28 4.86 Vel-OK 0.154 0.04 140.13 140.09 5.032 Increase Pipe Size 4.632 Check Lo Spot 0.000 Method 2 - OK

135.10 134.80 134.80 134.80 79.67 8.28 Vel-OK 0.627 0.33 139.97 139.65 4.873 Increase Pipe Size 5.173 Check Lo Spot 0.000 Method 2 - OK

COH I-D-F Coefficients

QWeir=CWeir*WPvmt*HAVG
1.5
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Project: RAVENSWAY SOUTH SUB. DRAINAGE IMPROVEMENTS Summary of Estimate

Limit From: CYPRESS NORTH HOUSTON ROAD Stage: Final

Limit To: RAVENSWAY SOUTH SUBD. Total Amount for DRAINAGE: $2,840,022.00

Proj Length: 5,100' Total Amount for ROADWAY: $698,985.00

Precinct: 3 Total Amount for XXX: $0.00

UPIN: 19103MF14701 Total Amount for XXX: $0.00

Job No: This is the number available when advertising project Grant Total Amount: $3,539,007.00

Prepared By: Binkley & Barfield, Inc. Contingencies: 0% $0.00

Date: 02/17/22 Grand Total Project: $3,539,007.00

ITEM 

NO.

SPEC      

NO.
DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT

A

1 Drawing Project Sign EA 2 $1,000.00 $2,000.00

2 102 Tree & Bush Removal (0" - 12" Dia.) EA 12 $1,200.00 $14,400.00

3 501
Tree Protection, Including Pruning, Protection Fencing, Trimming of Roots, and all 

other appurtenances 
LS 1 $10,000.00 $10,000.00

4 104 Remove & Dispose Old Concrete Roadway (All Thicknesses) SY 1,750 $15.00 $26,250.00

5 104 Remove & Dispose Old Concrete Driveways (All Thicknesses) SY 1,700 $20.00 $34,000.00

6 104 Remove & Dispose Old Concrete Sidewalks (All Thicknesses) SY 2,300 $12.00 $27,600.00

7 104 Removing Old Concrete (Curb) LF 1,600 $3.00 $4,800.00

8 110 Roadway Excavation Including 3" Topsoil CY 425 $25.00 $10,625.00

9 465 Remove and Dispose of Existing Concrete or Metal Pipe (All Sizes) LF 5,542 $15.00 $83,130.00

10 495 Removing Old Structures – Inlets & Manholes (All Depths, All Types) EA 25 $800.00 $20,000.00

11 500 Remove & Relocate Traffic Signs and Roadway Signs EA 16 $1,000.00 $16,000.00

12 561 Video Recording Construction LS 1 $1,500.00 $1,500.00

$250,305.00

B

13 500 Remove & Relocate Mail Boxes LS 22 $1,200.00 $26,400.00

14 220 Prepare and Compact 6" Lime Stabilized Subgrade SY 1,995 $7.00 $13,965.00

15 221
Furnish Lime (6% by Dry Weight), Complete-in-Place, In Accordance with the Plans 

and Specifications
TON 36 $220.00 $7,920.00

16 360 Concrete Pavement (6") SY 1,750 $70.00 $122,500.00

17 530 Reinforced Concrete Curb (Doweled) LF 1,600 $4.50 $7,200.00

18 530 Reinforced Concrete Driveways (6") - High Early Strength Concrete SY 1,900 $140.00 $266,000.00

19 530 Concrete Sidewalks, Including Ramps (5' width, 4" thick) SY 3,400 $75.00 $255,000.00

$698,985.00

C

20 429 Trench Safety System (5' to 10') [INCLUDES SHEET PILING AS REQ'D] LF 6,386 $2.00 $12,772.00

21 429 Trench Safety System (10' to 15')  [INCLUDES SHEET PILING AS REQ'D] LF 388 $5.00 $1,940.00

22 460 Reinforced Concrete Pipe, C76, Class III, Rubber Gasket (24") LF 1,384 $135.00 $186,840.00

23 460 Reinforced Concrete Pipe, C76, Class III, Rubber Gasket (30") LF 306 $175.00 $53,550.00

24 460 Reinforced Concrete Pipe, C76, Class III, Rubber Gasket (36") LF 839 $210.00 $176,190.00

25 460 Reinforced Concrete Pipe, C76, Class III, Rubber Gasket (42") LF 349 $275.00 $95,975.00

26 460 Reinforced Concrete Pipe, C76, Class III, Rubber Gasket (48") LF 2,208 $350.00 $772,800.00

27 460 Reinforced Concrete Pipe, C76, Class III, Rubber Gasket (66") LF 1,718 $500.00 $859,000.00

28 471 Precast Concrete Standard Manhole (All Depths) 4' DIA EA 8 $4,000.00 $32,000.00

29 471 Precast Concrete Standard Manhole (All Depths) 5' DIA EA 14 $5,500.00 $77,000.00

30 471 Precast Concrete Standard Manhole (All Depths) 6' DIA EA 2 $6,500.00 $13,000.00

31 471 Precast Concrete Standard Manhole (All Depths) 7' DIA EA 1 $7,500.00 $7,500.00

32 471 Precast Concrete Standard Manhole (All Depths) 8' DIA EA 4 $8,500.00 $34,000.00

33 471 Precast Concrete Standard Manhole (All Depths) 10' DIA EA 3 $10,500.00 $31,500.00

34 472 Remove and Replace Plates with Grates on Existing Type  B-B Inlets EA 39 $400.00 $15,600.00

CONSTRUCTION COST ESTIMATE - Alt #1

SITE PREPARATION AND EARTHWORK

PAVING

STORM SEWER

Subtotal of Item A

Subtotal of Item B
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Project: RAVENSWAY SOUTH SUB. DRAINAGE IMPROVEMENTS Summary of Estimate

Limit From: CYPRESS NORTH HOUSTON ROAD Stage: Final

Limit To: RAVENSWAY SOUTH SUBD. Total Amount for DRAINAGE: $2,840,022.00

Proj Length: 5,100' Total Amount for ROADWAY: $698,985.00

Precinct: 3 Total Amount for XXX: $0.00

UPIN: 19103MF14701 Total Amount for XXX: $0.00

Job No: This is the number available when advertising project Grant Total Amount: $3,539,007.00

Prepared By: Binkley & Barfield, Inc. Contingencies: 0% $0.00

Date: 02/17/22 Grand Total Project: $3,539,007.00

ITEM 

NO.

SPEC      

NO.
DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT

CONSTRUCTION COST ESTIMATE - Alt #1

   35 472 Type C Curb Inlet (5') EA 4 $5,500.00 $22,000.00

36 472 Type C-1 Curb Inlet (10') EA 10 $7,000.00 $70,000.00

37 472 Type C-2 Curb Inlet (15') EA 4 $8,500.00 $34,000.00

$2,495,667.00

D

38 671 Traffic Control - Barricades, Barriers, Barrels, Cones, and Signing MO 4 $8,500.00 $34,000.00

$34,000.00

E

39 624 Aluminum Signs (Ground Mounted)- Furnish & Install EA 2 $250.00 $500.00

$500.00

F

40 162 Sodding for Erosion Control (Various Widths) SY 750 $5.00 $3,750.00

41 719
Inlet Protection Barrier (Stage 1, With Fiber Rolls; 60% of unit cost for furnish and 

installation, and 40% of unit cost for removal)
EA 50 $100.00 $5,000.00

42 730
Concrete Truck Washout Structures (60% of unit cost for furnish and installation, and 

40% of unit cost for removal)
LS 1 $800.00 $800.00

43 751 SWPPP Inspection and Maintenance (Min. Bid - $6,000.) MO 4 $6,000.00 $24,000.00

$33,550.00

G

44 559 Construction Safety Fence LF 500 $3.00 $1,500.00

45 672 Off-Duty Uniformed Peace Office - As Directed by Engineer (Min. Bid $45/HR) HR 100 $45.00 $4,500.00

46 SS8006

Electrical Riser Relocation for Property Owner (Customer Owned) Connection to 

CenterPoint Energy Electrical Server; Single-Phase, 120 Volt, 3-Wire Electrical 

Service

LF 200 $50.00 $10,000.00

47 SS8006

Electrical Riser Relocation for Property Owner (Customer Owned) Connection to 

CenterPoint Energy Electrical Service; Three-Phase, (Commercial Customer) 

Electrical Service

LF 200 $50.00 $10,000.00

$26,000.00Subtotal of Item G

Subtotal of Item D

Subtotal of Item E

Subtotal of Item F

STORM WATER POLLUTION PREVENTION PLAN

** EXTRA WORK ITEMS

TRAFFIC CONTROL PLAN

SIGNING AND PAVEMENT MARKINGS

Subtotal of Item C

Page 2 of 2



CONSTRUCTION COST ESTIMATE - Alt #2
Project: RAVENSWAY SOUTH SUBDIVISION DRAINAGE IMPROVEMENTS Summary of Estimate
Limit From: SHAFT ROAD Stage: Proposal
Limit To: CYPRESS -NORTH HOUSTON ROAD Total Amount for Roadway: $5,507,335.00
Proj Area: 68.5 ACRES Total Amount for XXXX: $0.00
Precinct: 3 Total Amount for XXXX: $0.00
UPIN: 19103MF14701 Total Amount for XXXX: $0.00
Job No: This is the number avaiable when advertising project Grant Total Amount: $5,507,335.00
Prepared By: Binkley & Barfield, Inc. Contingencies: 25% $1,376,833.75
Date: 07/30/21 Grand Total Project: $6,884,168.75

ITEM 
NO.

SPEC      
NO.

DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT

A SITE PREPARATION AND EARTHWORK

1 Drawing Project Sign EA 4.00 $1,000.00 $4,000.00

2 102 Clearing and Grubbing AC 10.00 $3,000.00 $30,000.00

3 102 Tree Removal (0" - 12" Dia.) EA 12.00 $1,200.00 $14,400.00

4 102 Tree Removal (12" - 24" Dia.) EA 12.00 $1,800.00 $21,600.00

5 102 Tree Removal (24"+ Dia.) EA 6.00 $2,000.00 $12,000.00

6 104 Removing Old Concrete (Pavement) SY 4,500.00 $8.00 $36,000.00

7 104 Removing Old Concrete (Driveway) SY 2,000.00 $20.00 $40,000.00

8 104 Removing Old Concrete (Sidewalk) SY 2,300.00 $12.00 $27,600.00

9 104 Removing Old Concrete (Curb) LF 1,600.00 $3.00 $4,800.00

10 110 Roadway Excavation Including 3" Topsoil CY 675.00 $25.00 $16,875.00

11 465 Remove and Dispose of Existing Concrete or Metal Pipe (All Sizes) LF 6,441.00 $15.00 $96,615.00

12 495 Removing Old Structures – Inlets (All Depths) EA 25.00 $800.00 $20,000.00

13 500 Remove & Relocate Mail Boxes LS 1.00 $4,000.00 $4,000.00

14 500 Remove & Relocate Traffic Signs and Roadway Signs LS 1.00 $1,000.00 $1,000.00

15 500 Tree Protection LS 1.00 $30,000.00 $30,000.00

16 561 Video Recording Construction LS 1.00 $1,500.00 $1,500.00

$360,390.00

B PAVING

17 220 Lime Stabilized Subgrade (6" Depth) SY 3,300.00 $7.00 $23,100.00

18 221 Hydrated Lime (Ty A) (Slurry) TON 80.00 $220.00 $17,600.00

19 360 Concrete Pavement (6") SY 3,000.00 $70.00 $210,000.00

20 530 Reinforced Concrete Curb ( 6") LF 5,000.00 $4.50 $22,500.00

530 Reinforced Concrete Driveways (6") - High Early Strength Concrete SY 2,000.00 $140.00 $280,000.00

1 530 Reinforced Concrete Sidewalks (4-1/2") SY 3,000.00 $75.00 $225,000.00

2 530 Curb Ramp SY 75.00 $70.00 $5,250.00

$783,450.00

C STORM SEWER

3 429 Trench Safety System (5' to 10') [INCLUDES SHEET PILING AS REQ'D] LF 5,070.00 $3.00 $15,210.00

4 460 Reinforced Concrete Pipe, C76, Class III, Rubber Gasket (24") LF 1,060.00 $135.00 $143,100.00

5 460 Reinforced Concrete Pipe, C76, Class III, Rubber Gasket (30") LF 820.00 $175.00 $143,500.00

6 460 Reinforced Concrete Pipe, C76, Class III, Rubber Gasket (36") LF 1,314.00 $210.00 $275,940.00

7 460 Reinforced Concrete Pipe, C76, Class III, Rubber Gasket (42") LF 2,495.00 $275.00 $686,125.00

8 460 Reinforced Concrete Pipe, C76, Class III, Rubber Gasket (48") LF 625.00 $350.00 $218,750.00

9 471 Precast Concrete Standard Manhole (5 ft ≤ Depth ≤ 10 ft) on BC EA 24.00 $8,000.00 $192,000.00

10 471 Precast Concrete Standard Manhole (All Depths) EA 8.00 $5,000.00 $40,000.00

11 472 Remove and Replace with Grates on Existing Type B-B Inlets EA 42.00 $400.00 $16,800.00

12 472 Type C-1 Inlet EA 14.00 $7,000.00 $98,000.00

13 472 Type C-2 Inlet EA 4.00 $8,500.00 $34,000.00

14 480 Precast RCB (10' x 6') LF 2,300.00 $1,000.00 $2,300,000.00

Subtotal of Item A

Subtotal of Item B
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CONSTRUCTION COST ESTIMATE - Alt #2
Project: RAVENSWAY SOUTH SUBDIVISION DRAINAGE IMPROVEMENTS Summary of Estimate
Limit From: SHAFT ROAD Stage: Proposal
Limit To: CYPRESS -NORTH HOUSTON ROAD Total Amount for Roadway: $5,507,335.00
Proj Area: 68.5 ACRES Total Amount for XXXX: $0.00
Precinct: 3 Total Amount for XXXX: $0.00
UPIN: 19103MF14701 Total Amount for XXXX: $0.00
Job No: This is the number avaiable when advertising project Grant Total Amount: $5,507,335.00
Prepared By: Binkley & Barfield, Inc. Contingencies: 25% $1,376,833.75
Date: 07/30/21 Grand Total Project: $6,884,168.75

ITEM 
NO.

SPEC      
NO.

DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT

$4,163,425.00

D TRAFFIC CONTROL PLAN

15 671 Traffic Control - Barricades, Barriers, Barrels, Cones, and Signing MO 12.00 $8,500.00 $102,000.00

16 673 Temporary Pipe Under Driveway for Installing-Maintaining and Removal LF 200.00 $20.00 $4,000.00

$106,000.00

E SIGNING AND PAVEMENT MARKINGS

17 624 Aluminum Signs (Ground Mounted)- Furnish & Install EA 10.00 $250.00 $2,500.00

$2,500.00

F STORM WATER POLLUTION PREVENTION PLAN

18 162 Sodding for Erosion Control (Various Widths) SY 2,500.00 $4.00 $10,000.00

19 708
Filter Fabric Fence (60% of unit cost for furnish and installation and 40% of unit cost 
for removal)

LF 1,000.00 $1.20 $1,200.00

20 719
Inlet Protection Barrier (Stage 1, With Fiber Rolls; 60% of unit cost for furnish and 
installation, and 40% of unit cost for removal)

EA 12.00 $100.00 $1,200.00

21 724
Stabilized Construction Access (Type 1-Rock; 60% of unit cost for furnish and 
installation, and 40% of unit cost for removal))

SY 8.00 $15.00 $120.00

22 730
Concrete Truck Washout Structures (60% of unit cost for furnish and installation, 
and 40% of unit cost for removal)

LS 1.00 $1,000.00 $1,000.00

23 750
Rock Filter Dam (Type 1; 60% of unit cost for furnish and installation, and 40% of 
unit cost for removal)

LF 1.00 $50.00 $50.00

24 751 SWPPP Inspection and Maintenance (Min. Bid - $6,000.) MO 12.00 $6,000.00 $72,000.00

$85,570.00

G ** EXTRA WORK ITEMS

25 559 Construction Safety Fence LF 200.00 $3.00 $600.00

26 672 Off-Duty Uniformed Peace Office - As Directed by Engineer (Min. Bid $45/HR) HR 120.00 $45.00 $5,400.00

$6,000.00Subtotal of Item G

Subtotal of Item C

Subtotal of Item D

Subtotal of Item E

Subtotal of Item F
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March 7, 2022 

Ben Lesa, P.E.     
Project Manager 
Harris County Engineering Department 
Recovery & Resiliency Division 
Ben.Lesa@eng.hctx.net 

CC: Gregory Frank, P.E., CFM 
Costello, Inc.  
2107 Citywest Blvd., 3rd Floor 
Houston, Texas 77042 
gfrank@costelloinc.com 

SENT VIA ELECTRONIC MAIL: NO HARD COPY TO FOLLOW 

RE: Project No. 2111020168 
Ravensway South Subdivision Drainage Improvements 
HCFCD Unit E133-00-00; Pct.3 

Mr. Lesa, 

The above referenced project is proposing improvements that are not within HCFCD right-of-way, 
but that ultimately drain to HCFCD right-of-way.  A technical review of the report and associated 
models was provided by HCFCD representatives at the request of Harris County Engineering 
Recovery & Resiliency Division (HCED RRD). The review addressed general project intent as 
well as issues regarding hydraulic and hydrologic drainage design criteria pursuant to HCFCD 
guidelines and requirements.   

A review comment letter dated November 23, 2021 was issued and is included as Attachment A 
for reference.  The original review comment letter provides a summary of the project, detention, 
floodplain information, report findings, additional relevant HCFCD criteria, and environmental 
coordination considerations for reference, as well as the review comments from the HCFCD 
review team. 

HCFCD received a revised report and letter from the drainage Engineer of Record (copied to this 
correspondence), dated December 13, 2021, with responses to HCFCD review comments, which 
is provided as Attachment B for reference.  The HCFCD team provided a review of the revised 
report and responses provided, and participated in a coordination meeting with HCED RRD and 
the drainage engineer on January 26, 2022. The HCFCD review team subsequently provided a 
second review comment letter dated January 28, 2022, included as Attachment C for reference.  

HCFCD received a second revised report and letter from the drainage Engineer of Record, dated 
February 16, 2022, with responses to HCFCD review comments, which is provided as 
Attachment D for reference. Upon review of the responses and revised report provided, the 
HCFCD review team offers the following: 

1. Freese and Nichols, Inc. (FNI) staff performed technical review of Hydrologic & Hydraulic 
calculations provided and reviewed responses to comments provided.  FNI concluded that 
the modeling provided generally supports the conclusions stated in the report. Please refer 
to the memorandum provided by FNI as Attachment E.

2. The engineer of record added Table 2 to the report to summarize Hydraulic Grade Line 
(HGL) reductions between the existing system and the proposed system (Alternative 1) in

9900 Northwest Freeway 
Houston, Texas 77092 

346-286-4000 
www.hcfcd.org
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response to a previous review comment requesting better explanation of benefits 
associated with the proposed system (in letter dated January 28, 2022).  The results of 
Table 2 generally support the findings in the report that the proposed improvements will 
significantly reduce HGL elevations for all storm events and that the proposed system will 
increase the system capacity such that it can convey the 50% AEP storm event.  Additional 
text was added to the report to summarize the storm sewer calculations in section II.C, 
which states that the HGL elevations computed for the 1% AEP storm event are 
“unrealistically high”.  While understood that the existing and proposed storm system is 
not sized to convey the 1% AEP storm event, it is unclear why the HGL elevations 
calculated are considered “unrealistic.” The same methods were used to compute the HGL 
elevations for all storm events analyzed, so is recommended that the HGL calculations 
minimally be verified to be realistic for the 50% AEP, as the results associated with this 
storm event are the basis for the storm sewer improvement recommendations. 

3. Based on previous discussions, the spreadsheets utilized to calculate the flows are 
proprietary to the engineer, and therefore are not available for detailed review.  However, 
the engineer of record has indicated analysis has sufficiently been performed to verify no 
impacts to other local storm sewers upstream of the project outfall, as well as no impacts 
to the receiving channel.  The engineer has also included Table 1 within the report to 
summarize computed flow decreases between existing and proposed conditions at 
various manholes along the system to further illustrate no adverse impacts.  Further, the 
project is proposing no changes to over 600 linear feet of storm sewer downstream of the 
project tie in along Cypress North Houston Road to where the system ultimately 
discharges to channel E133-00-00 (which would serve to restrict flows to existing 
conditions).  Based on these considerations, it is reasonable to conclude that the project 
will have no adverse impacts to receiving systems. 

 
As this project is not proposing improvements within HCFCD right-of-way, the HCFCD 
review process is considered complete as HCFCD representatives have reviewed the 
report and calculations submitted, along with subsequent responses to HCFCD 
representative review comments. The report is signed, dated, and sealed by a Professional 
Engineer licensed to practice in the State of Texas, which therefore conveys the licensed 
engineer’s responsibility and accountability for the project and addressing comments as 
the engineer deems appropriate. Thank you for coordinating this project with HCFCD.  If you 
have any questions, you may contact me at abby.crockett@hcfcd.hctx.net. 
 
Sincerely, 
 
 
 
Abby Crockett, P.E. 
HCFCD Project Management Consultant (Staff Augmentation) 
HCFCD Project Liaison for HCED Recovery & Resiliency Division Projects 
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November 23, 2021 
 
Ben Lesa, P.E.     
Project Manager 
Harris County Engineering Department 
Recovery & Resiliency Division 
Ben.Lesa@eng.hctx.net 
 
CC: Gregory Frank, P.E., CFM 

Costello, Inc.  
2107 Citywest Blvd., 3rd Floor 
Houston, Texas 77042 
gfrank@costelloinc.com 

 
SENT VIA ELECTRONIC MAIL: NO HARD COPY TO FOLLOW 
 
RE: Project No. 2111020168 
 Ravensway South Subdivision Drainage Improvements 
 HCFCD Unit E133-00-00; Pct.3 
 
Mr. Lesa, 
 
The referenced memorandum has been reviewed pursuant to the HCFCD Policy, Criteria, and 
Procedure Manual (PCPM) and Section 3.02 of the “Regulations of Harris County, Texas for the 
Approval and Acceptance of Infrastructure.”  The goals of the review are to provide technical 
support to Harris County Engineering Recovery & Resiliency Division and to apply HCFCD policy 
and criteria where appropriate. 

This review addresses general project intent as well as issues regarding hydraulic and hydrologic 
drainage design criteria. Design criteria regarding the site layout of the proposed development 
and drainage facilities will be reviewed upon submittal of site plans. 

Our understanding of the memorandum is described below. Please see the response contained 
within the “Hydrologic & Hydraulic Technical Review” section. 

HCFCD Jurisdiction 

The project meets at least one of the following conditions; HCFCD criteria apply:  

 The project directly affects HCFCD Infrastructure. 
 The project proposes infrastructure to be maintained by HCFCD.  
 The project is located within a watershed where HCFCD has a regional project adopted 

by Harris County Commissioners Court. 
 A technical review has been requested by Harris County. 

 

 

 

 

9900 Northwest Freeway 
Houston, Texas 77092 
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Submittal Information  

Submitted Report Consulting Engineer 

Ravensway South Subdivision Drainage 
Improvements 

October 29, 2021 

Project Manager 
2107 Citywest Blvd., 3rd Floor 

Houston, Texas 77042 
TBPE Registration No. F-280 

Ben Lesa, P.E.  
TX P.E. 68937 

Project Summary 

As the report states, the Ravensway South subdivision “encompasses approximately 67 acres 
of single-family residential properties, located in the White Oak Bayou watershed in Precinct 3 
of Harris County, Texas. The subdivision is located on the north side of Cypress-N. Houston 
Road, just east of its intersection with Huffmeister Road. 

The subdivision consists of concrete curb-and-gutter streets with existing curb inlets and 
underground storm sewers, which outfall into and existing trunkline storm sewer in Cypress-
North Houston Road, which then outfall into E133-00-00. The subdivision is reported to have 
experienced structural flooding in approximately 16 homes during Hurricane Harvey, with 
approximately 11 of those experiencing flooding in previous major storm events. 

A hydraulic analysis (spreadsheet based) of the existing storm sewers, gutter runs and inlets 
was performed which indicates that the existing system does not provide a 50% AEP Atlas 14 
(2-year) level of service as required in the current HCED criteria. Proposed improvements 
include replacing trunkline storms sewer pipes along Raven South Drive from approximately 
Raven Flight to Scamp, and tributary runs along Shaft and Birdcall. Extensions of the existing 
tributary runs along Nevermore, Ravens Caw, Raven Roost, Blackbird and Raven Wing are also 
proposed to reduce gutter ponding along those streets during the 50% AEP design event. 
Additionally, all Type B-B inlets are proposed to have the plates replaced with inlet grates to 
increase capacity and help reduce ponding depths.  

Review of the spreadsheet analysis results indicates that the proposed 50% AEP storm sewer 
computations provide decreased hydraulic grade line (HGL) elevations within the pipes, without 
increasing the computed peak flow rates, when compared to existing conditions. The improved 
storm sewers and inlets will provide reduced ponding depths throughout the subdivision for the 
50% AEP design event.” 

Detention Summary 

Due to the minor scale of the proposed improvements, a proposed detention pond will not be 
necessary for the currently recommended alternative. According to the report, the proposed 
improvements for the recommended alternative do not change existing impervious cover, sheet 
flow patterns, or outfall conditions to HCFCD systems, unless a larger subwatershed analysis is 
performed for E133-00-00 that would allow larger-scale improvements.  
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Floodplain Related Information 

Based on information provided in the report as Exhibit 3, the subdivision project area is located 
on Panel Number 48201C0430M, effective October 16, 2013, and is located in unshaded Zone 
X. 

Please also note that Harris County is the Floodplain Administrator for the receiving 
waterways.  All issues regarding local floodplain regulations must be coordinated through 
Harris County. 

Report Findings 

The report states, “The proposed improvements will increase the level of service of the pipes 
and inlets to a 50% AEP (2-year) design level, as required in the Harris County design criteria. 
However, due to the restricted capacity of the downstream systems in Cypress-N. Houston and 
the E133-00-00 outfall channel, a 1% AEP (100-year) level of service cannot be achieved 
without significant downstream improvements, as discussed in Alternatives 2 and 3. 

The proposed improvements do not increase the HGL elevations within or adjacent to the 
project areas, nor do the improvements increase the computed discharge rates into the 
receiving systems. Based on these results there will be no adverse impacts caused by the 
implementation of this project for the storm events analyzed.”  

The report also provides the following information related to the alternatives analyzed: 

“Three alternative storm sewer improvement concepts were investigated: 

 Alternative 1: Improve storm sewers only within the Ravensway South subdivision to 
provide a 50% AEP level of protection, assuming no downstream improvements are 
made. 

 Alternative 2: Improve the storm sewers only within the Ravensway South subdivision to 
provide an increased level of protection from the storm sewers, assuming future 
downstream improvements would provide improved tailwater conditions to bring the 
internal system into compliance. 

 Alternative 3: Undertake a subwatershed analysis and improvement plan which would 
provide adequate downstream conveyance and detention capacity to allow 
improvements to the internal and Cypress-N. Houston trunklines to bring both systems 
into compliance with current 1% AEP criteria.” 

The report provides the following recommendations: 

 “The HCED and HCFCD should consider the possibilities of performing a subwatershed 
project along E133-00-00 (Alternative 3), considering potential benefits to other tributary 
areas alongCypress-N. Houston Road and downstream along the channel. 

 Should Alternative 3 prove to be infeasible at this time, proceed with the design and 
construction of Alternative 1 improvements.” 
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Hydrologic & Hydraulic Technical Review 

This project is proposing improvements that are not within HCFCD right-of-way and do not change 
outfall conditions to HCFCD systems based on the report findings. This review has been provided 
at the request of Harris County Engineering Recovery & Resiliency Division. 

HCFCD offers the following: 

1. Please review, address, and provide responses to comments in the attached review 
memorandum from Freese & Nichols, Inc (FNI). FNI performed technical review of 
Hydrologic & Hydraulic calculations provided with the report. 

2. Please revise no adverse impact statements within the report to specifically state that the 
proposed project will cause no adverse impact to flood hazard conditions on the receiving 
waterways, including downstream properties within the City of Houston, for storm events 
up to and including the Atlas 14 100-year storm event (or the current effective 500-year 
storm event). 

3. On page 2, last sentence mentions that no adjustment factor could be directly established 
for the Harris County 1973 datum. Please clarify how information in as-built drawings was 
utilized for analysis without an adjustment. 

4. Please clarify if right-of-way acquisition is required for the proposed improvements. 

5. Please clarify maintenance responsibility for the proposed improvements. 

6. Page 6, Section D: last sentence of first paragraph references runoff from offsite park 
areas that are picked up by interceptors; please clarify how it was verified that these offsite 
interceptors are sufficient to prevent gutter ponding as implied in the report. 

7. Page 6, Section D: second paragraph references that Cypress N. Houston is not capable 
of conveying 1% AEP discharges based on the fact that the storm sewer was designed in 
accordance with pre-1983 criteria, but the report previously references 2009 drawings for 
Cypress N. Houston; please clarify. 

8. Page 6, Section D: first sentence of third paragraph mentions 1% and 10% AEP discharge 
rates; what about 50% AEP? 

9. Page 6, Section D: third paragraph mentions reduction in discharge rates for proposed vs. 
existing; please clarify how discharges are reduced if storm sewer is increased in size and 
inlets are improved to enhance conveyance. Please clarify how time of concentration (Tc) 
is increased based on improvements recommended. 

10. Page 7, Section E: please clarify if Alternative 2 is capable of providing 10% AEP level of 
service without downstream improvements of Alternative 3.  Please clarify if Alternatives 
2 and 3 would require both to be constructed or if Alternative 2 could be constructed 
without Alternative 3. 

11. Page 9, Conclusions: benefits are not truly quantified; what is ponding reduction for 50%, 
10%, 1% AEP events?  Please clarify why rain on grid analysis was not performed similar 
to other HCED RRD projects. 

12. Page 10, Recommendations: It is first recommended that HCED and HCFCD consider 
subwatershed project along E133-00-00; it seems this warrants further coordination/action 
before proceeding with a recommended alternative; please clarify. Please also clarify why 
Alternative 1 is recommended over Alternative 2 when Alternative 2 appears to provide 
10% AEP level of service even without downstream improvements based on information 
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in report, and further would allow potential future improvements to E133-00-00 to further 
enhance level of service. 

13. Table 1: Please provide plan exhibits with referenced manholes/junctions clearly 
identified/labeled. 

14. Exhibit 2: Please label E133-00-00 channel on exhibit and depict length along Cypress N. 
Houston between subdivision outfall and outfall to channel. 

15. Exhibits: Please clarify if “gutter” failure mode is height or spread (or both) on exhibits. 

16. Please provide profile exhibits of proposed system with existing and proposed HGL 
information based on calculations provided in Appendix A. 

Additional HCFCD Criteria 

No additional drainage right-of-way acquisition is required based on our current understanding of 
the memorandum. 

Site plans must be submitted to HCFCD for review and signature. 

Any work proposed within existing and future HCFCD right-of-way must be designed and 
constructed in accordance with the HCFCD Policy, Criteria, and Procedure Manual.  

HCFCD will not be responsible for maintenance associated with the proposed storm sewer 
improvements.  

Environmental Review & Permitting 

The Harris County Flood Control District’s Regulatory Compliance Department requires that 
proposed projects impacting regulated waters of the U.S. obtain and document the required U.S. 
Army Corps of Engineers permit(s) for any portions of the project located within any existing or 
proposed HCFCD right-of-way. The type of permit required (if any) must be stated on the site 
plans even if written permit authorization from the Corps of Engineers is not required. If written 
permit authorization is required, copies of approved Corps of Engineers permits must be 
submitted with the HCFCD Notification of Construction in Right-of-Way and submitted to the 
HCFCD Development Coordination and Inspection Department at least 48 hours prior to 
construction along with the 48-hour Pre-Construction Notification. 
 
Thank you for coordinating this project with the Flood Control District.  If you have any questions, 
you may contact me at abby.crockett@hcfcd.hctx.net. 
 
Sincerely, 
 
 
 
Abby Crockett, P.E. 
HCFCD Project Management Consultant (Staff Augmentation) 
HCFCD Project Liaison for HCED Recovery & Resiliency Division Projects 
 



 
Project: HCF19484/0010 
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10497 Town and Country Way, Suite 500  +  Houston, Texas 77024  +  713-600-6800  +  FAX  817-735-7491 

 
 

TO: Abby Crockett, P.E. 

CC: Project File 

FROM: Rolando Ayala, P.E., CFM; 

SUBJECT: Review findings for proposed project: Ravensway South Subdivision 

DATE: 11/22/2021 

PROJECT: DIA for Ravensway South Subdivision 
Drainage Improvements Project 

  
 
Objective 

Freese and Nichols has received a copy of the DIA for Ravensway South Subdivision Drainage 
Improvements Project with a submittal date of October 29, 2021, by Costello, Inc., and we appreciate 
the opportunity to review the submittal. The goals of the review are to provide technical support to 
Harris County Engineering’s Recovery and Resiliency Division and to apply HCFCD policy and criteria 
where appropriate. This review addresses issues regarding hydraulic and hydrologic drainage design 
criteria only and is based on the following published materials: HCFCD Policy Criteria Procedures Manual 
(July 2019), HCFCD Hydrology and Hydraulics Manual (June 2019), Regulations of Harris County, Texas 
for the Approval and Acceptance of Infrastructure (July 2019). 
 
Project Summary 

Based on the submitted materials, Freese and Nichols has developed the following understanding of the 
project being pursued: 
 
Ravensway South subdivision is located in the White Oak Bayou watershed in Precinct 3. The subdivision 
is on the north side of Cypress-N. Houston Road, just east of its intersection with Huffmeister Road. 
Ravensway South is approximately 67 acres and consists of curb-and-gutter streets with existing curb 
inlets and underground storm sewers, which outfall into an existing trunkline storm sewer in Cypress-
North Houston Road, which then outfalls into E133-00-00. The submitted analysis indicates that the 
existing system does not provide a 50% AEP Atlas 14 (2-year) level of service.  
The proposed drainage improvements will include replacing trunkline storm sewers along Raven South 
Drive from approximately Raven Flight to Scamp, and tributary runs along Shaft and Birdcall. Extensions 
of the existing tributary runs along Nevermore, Ravens Caw, Ravens Roost, Blackbird, and Raven Wing 
are also proposed to reduce gutter ponding along those streets during the 50% AEP (2-year) design 
event.  
These improvements will increase the level of service to a 2-year design level, but due to the restricted 
capacity downstream, a 100-year level of service cannot be achieved without significant improvements 
to E133-00-00.  
  

www.freese.com 

MEMORANDUM 
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Project: HCF19484/0010 
T:\SW\0010_RRD_HH_Review\Reviews\_Ravensway_South_DIA\3.0_Correspondence\Memorandum to 
HCFCD\20211110_Ravensway_South_Review_Comments_211122.docx 

Report Conclusions 

The report states: “The proposed improvements do not increase the HGL elevations within or adjacent 
to the project areas, nor do the improvements increase the computed discharge rates into the receiving 
systems. “ 
 
FNI Review Findings 

We have completed a cursory review of the request to ensure that the request is consistent with 
modeling standards and supports the analysis conclusions. Based on our limited review, we offer the 
following comments: 
 
A. General: 

1. A brief review of Appendix A indicates that the soffit at the outfall pipe was used as the 
tailwater for the 2-year and 10-year analysis, while a tailwater of 128.75’ was used for the 100-
year. Please clarify, within the report, the tailwater assumed for this analysis. 

2. Provide an exhibit that clearly identifies the manholes listed in Appendix A.  
 
B. Hydrology: 

3. The submitted reports states that Harris County Region 3 Atlas 14 was used for this analysis. 
However, White Oak Bayou is located within Region 2. Please revise the analysis to use the 
appropriate rainfall values.  

4. The report states, “This project will potentially include additional and improved storm inlets 
which may cause decreased Times of Concentration (Tc) for the runoff to enter the storm sewer 
pipes, thus increasing the computed peak runoff flows in the storm sewer system.” 
Please clarify how this is being accounted for in the Appendix A calculations. It appears that 
Time of Concentration is currently being calculated based on drainage areas, which does not 
account for efficiencies of the improved storm inlets. 

5. A review of Appendix A indicates that the Time of Concentration for Shaft Drive is 41.1 minutes 
in existing conditions and 52.6 in proposed. Please verify this is correct as it contradicts the 
statement above.  

 
C. Hydraulics: 

6. Please submit the accompanying spreadsheets used to create Appendix A.  
7. Please verify the appropriate tailwater condition is being applied to the calculations submitted 

in Appendix A. Appendix A-1 indicates the soffit elevations of the 2-7’x4’ RCBs that outfall into 
E133-00-00 is 128.78’. This elevation is used as the downstream HGL in the 2-year, 10-year, and 
100-year existing, proposed alternative 1, and proposed alternative 2 analyses. 

8. A review of the results indicates 1.77’ of headloss at manhole CNH3; MH 1-7. Please clarify the 
substantial amount of headloss at this node.  

 
D. Results: 

9. It is difficult to understand the benefits associated with this project as there are no graphics 
illustrating the reducing pond depth achieved by Alternative 1 improvements. Please prepare an 
exhibit which depicts the benefits associated with this project.  



 

 

 December 13, 2021 
 
Mr. Ben Lesa, P.E. 
Project Manager 
Recovery and Resiliency Division 
Harris County Engineering Department 
1001 Preston, 7th Floor  
Houston, Texas     77002 
 
Re: HCFCD Project No. 2111020168 

Response to Comments for Ravensway South Subdivision Drainage Improvements 
(UPIN 19103MF14701) 

 Harris County Engineering Department  
 CI Job Nos. 2018287-HCE-40-002 
 
Dear Mr. Varadi: 
 

Costello, Inc. (CI) is in receipt of the Harris County Flood Control District (HCFCD) comments dated 
November 23, 2021 for the above referenced project.  Each comment is repeated in in italics in the 
numbered items below, with our responses immediately following. 
 
HCFCD COMMENTS 
1. Please review, address, and provide responses to comments in the attached review memorandum 

from Freese & Nichols, Inc (FNI). FNI performed technical review of Hydrologic & Hydraulic 
calculations provided with the report. 
Our responses to the FNI comments are provided in the section. 
 

2. Please revise no adverse impact statements within the report to specifically state that the proposed 
project will cause no adverse impact to flood hazard conditions on the receiving waterways, 
including downstream properties within the City of Houston, for storm events up to and including 
the Atlas 14 100-year storm event (or the current effective 500-year storm event). 
Revised text included in the report 
 

3. On page 2, last sentence mentions that no adjustment factor could be directly established for the 
Harris County 1973 datum. Please clarify how information in as-built drawings was utilized for 
analysis without an adjustment. 
An adjustment to the original design elevations was assumed which correlates the pipe flowlines to 
several surveyed flowlines.  A description of these adjustments is presented in the report. 
 

4. Please clarify if right-of-way acquisition is required for the proposed improvements. 
No right of way is required for this project since all improvements will be located within the existing 
street right of ways, as shown on the exhibits. 
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5. Please clarify maintenance responsibility for the proposed improvements. 

Maintenance of the proposed storm sewer improvements will be the responsibility of the same 
entity, either the local Municipal Utility District (MUD) or Harris County, responsible for the 
maintenance of the existing facilities.   
 

6. Page 6, Section D: last sentence of first paragraph references runoff from offsite park areas that 
are picked up by interceptors; please clarify how it was verified that these offsite interceptors are 
sufficient to prevent gutter ponding as implied in the report. 
No construction plan information on these offsite interceptors was made available from County files, 
therefore such facilities were not included in the hydraulic computations.  The report does not imply 
any conclusion as to the capacity of the offsite facilities, rather it states, “These two reaches received 
runoff from the park areas to the north, which appear to be picked up by offsite interceptors, therefore those 
two reaches computations do not reflect actual gutter ponding.”.  The computations show the ponding widths 
exceed the allowable widths, which is due to the fact that the large offsite areas as assumed to enter the 
gutter by means of sheet flow.  The text only points out that, in these locations, the results are likely not 
representative of actual gutter ponding conditions.  Further, there were no public comments or information 
provided by the HCED indicating that street ponding in these locations has been an historical problem. 
 

7. Page 6, Section D: second paragraph references that Cypress N. Houston is not capable of 
conveying 1% AEP discharges based on the fact that the storm sewer was designed in accordance 
with pre-1983 criteria, but the report previously references 2009 drawings for Cypress N. Houston; 
please clarify. 
The 2009 Cypress-N. Houston project did not include the design of any sub-surface drainage facilities, 
only pavement/lane and roadside ditch/driveway culvert improvements.  The existing storm sewers 
were designed and constructed well prior to that date.  Using the current Atlas 14 storm sewer 
analysis methodologies the existing system does not meet current design standards. 
 

8. Page 6, Section D: first sentence of third paragraph mentions 1% and 10% AEP discharge rates; 
what about 50% AEP? 
The previous paragraph addressed the 50% AEP.   
 

9. Page 6, Section D: third paragraph mentions reduction in discharge rates for proposed vs. existing; 
please clarify how discharges are reduced if storm sewer is increased in size and inlets are improved 
to enhance conveyance. Please clarify how time of concentration (Tc) is increased based on 
improvements recommended. 
The inlets are improved to help reduce ponding depth/widths on the streets for the 50% AEP only.  
This computation is independent of the pipe hydraulics computations.  With the increased pipe sizes 
the velocities are DECREASED, which translates into INCREASED Times of Concentration, which then 
computes reduced intensities and corresponding flow rates.  This is shown clearly by comparing 
Appendices A-1 and B-1. 
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10. Page 7, Section E: please clarify if Alternative 2 is capable of providing 10% AEP level of service 

without downstream improvements of Alternative 3. Please clarify if Alternatives 2 and 3 would 
require both to be constructed or if Alternative 2 could be constructed without Alternative 3. 
There are no criteria in the Harris County storm sewer design guidelines which address 10% AEP 
conditions, only 50% in relation to gutter elevations and 1% in relation to height above T/C and NG 
at ROW.  Discussion of the 10% in this report was included as a third “data point”, and to be 
consistent with the general drainage impact analysis requirements of the three storms. 
 
Alternative 2 could be constructed independently of Alternative 3, however the resulting HGL 
elevations for the 1% AEP would still greatly exceed NG elevations.   
 
It should be pointed out that ALL of the computations presented in this report are HGL computations 
and ARE NOT reflective of ponding (water surface) elevations in any way. 
 

11. Page 9, Conclusions: benefits are not truly quantified; what is ponding reduction for 50%, 10%, 1% 
AEP events? Please clarify why rain on grid analysis was not performed similar to other HCED RRD 
projects. 
As stated above, ALL of the computations presented in this report are HGL computations and ARE 
NOT reflective of ponding (water surface) elevations in any way. 
 
A rain on grid analysis was outside of the scope of this project as defined in the scope of work 
approved by HCED.  Early evaluations of this project area indicated that the elevations of Cypress-N. 
Houston cause ponding just north of the roadway.  In order to improve those ponding conditions it 
was obvious that a more regional project approach would be required, which would also have to 
include significant storm sewer improvements, and possibly profile grade improvements, in Cypress-
N. Houston, which was outside of the scope that HCED desired for this project. 
 
After the design of Alternative 1, limited to “internal” storm sewer improvements, and in discussions 
with HCED and Precinct 3 staff, it was decided that the two additional alternatives would be briefly 
addressed in order to identify the methodologies for identifying more area-wide/sub-watershed 
approaches to alleviate the ponding in this subdivision. 
 

12. Page 10, Recommendations: It is first recommended that HCED and HCFCD consider subwatershed 
project along E133-00-00; it seems this warrants further coordination/action before proceeding 
with a recommended alternative; please clarify. Please also clarify why Alternative 1 is 
recommended over Alternative 2 when Alternative 2 appears to provide 10% AEP level of service 
even without downstream improvements based on information in report, and further would allow 
potential future improvements to E133-00-00 to further enhance level of service. 
These considerations were discussed with the HCED and Precinct 3 staffs and the decision was made 
to proceed with the local improvements since there are no known initiatives for downstream 
improvements along E133-00-00. 
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Alternative 1 is recommended over Alternative 2 due to the fact that the estimated construction 
costs of Alternative 2 are approximately three times that of Alternative 1 AND Alternative 2 still does 
not provide a 1% AEP level of service. 
 

13. Table 1: Please provide plan exhibits with referenced manholes/junctions clearly 
identified/labeled. 
The main junctions/manholes along Cypress-N. Houston are identified on the appropriate exhibits. 
 

14. Exhibit 2: Please label E133-00-00 channel on exhibit and depict length along Cypress N. Houston 
between subdivision outfall and outfall to channel. 
Callouts added to exhibit. 
 

15. Exhibits: Please clarify if “gutter” failure mode is height or spread (or both) on exhibits. 
The allowable depth at gutter and spread (ponding width) are based on the cross-slope and width of 
the pavement (crown to face-of-curb) of the street, therefore if one fails, they both fail.  
 

16. Please provide profile exhibits of proposed system with existing and proposed HGL information 
based on calculations provided in Appendix A. 
HGL elevations are depicted in the Plan & Profile sheets being prepared by Binkley-Barfield, Inc. (BBI).  
Those sheets can be obtained through BBI. 

 
FNI COMMENTS 
A. General: 
1. A brief review of Appendix A indicates that the soffit at the outfall pipe was used as the tailwater 
for the 2-year and 10-year analysis, while a tailwater of 128.75’ was used for the 100-year. Please 
clarify, within the report, the tailwater assumed for this analysis. 
The TW elevation for all frequencies starts at top of pipe at the outfall, which is a 7’x 4’ (W x H) box 
culvert.  The HGL then defaults to the soffit of the first run of round pipe above that location for all 
frequencies.  
 
2. Provide an exhibit that clearly identifies the manholes listed in Appendix A. 
Manhole names added to exhibits.  Please note the manhole names/number have been changed to 
match the construction plans being prepared by BBI. 
 
B. Hydrology: 
3. The submitted reports states that Harris County Region 3 Atlas 14 was used for this analysis.  
However, White Oak Bayou is located within Region 2.  Please revise the analysis to use the 
appropriate rainfall values. 
Harris County design guidelines require the use of Region 3 “b, d & e” values for ALL storm sewer 
analyses, regardless of watershed location. 
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4. The report states, “This project will potentially include additional and improved storm inlets which 
may cause decreased Times of Concentration (Tc) for the runoff to enter the storm sewer pipes, thus 
increasing the computed peak runoff flows in the storm sewer system.” Please clarify how this is being 
accounted for in the Appendix A calculations. It appears that Time of Concentration is currently being 
calculated based on drainage areas, which does not account for efficiencies of the improved storm 
inlets. 
Text revised.  See response to Comment 9, above. 
 
5. A review of Appendix A indicates that the Time of Concentration for Shaft Drive is 41.1 minutes in 
existing conditions and 52.6 in proposed. Please verify this is correct as it contradicts the statement 
above. 
See above response.  The increased Tc is consistent with the increased pipe size, creating decreased 
velocities, thus decreased intensities and computed flows. 
 
C. Hydraulics: 
6. Please submit the accompanying spreadsheets used to create Appendix A. 
The spreadsheets used are proprietary to Costello use and will not be submitted. 
 
7. Please verify the appropriate tailwater condition is being applied to the calculations submitted in 
Appendix A. Appendix A-1 indicates the soffit elevations of the 2-7’x4’ RCBs that outfall into E133-00-
00 is 128.78’. This elevation is used as the downstream HGL in the 2-year, 10-year, and 100-year 
existing, proposed alternative 1, and proposed alternative 2 analyses. 
See response to FNI Comment 1 above. 
 
8. A review of the results indicates 1.77’ of headloss at manhole CNH3; MH 1-7. Please clarify the 
substantial amount of headloss at this node. 
The existing system analysis shows 1.74 ft of headloss and the proposed Alternative 1 computations 
show 1.40 ft of headloss in this reach.  That manhole is located at the intersection of Raven South and 
Cypress-N. Houston and was part of the system originally designed to serve ONLY the Ravensway South 
subdivision, with a 66-inch outfall into E133-00-00 (see blue line below).  Subsequently, several storm 
sewer projects were tied into the lower part of the system as shown below, adding flows and drainage 
areas not originally anticipated or accommodated.  Those systems were added over time and were 
designed using older criteria which would likely have produced lower computed flows, so those 
calculations may have shown available capacity at the time, but using the current criteria the system is 
severely limited.   
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D. Results: 
9. It is difficult to understand the benefits associated with this project as there are no graphics 
illustrating the reducing pond depth achieved by Alternative 1 improvements. Please prepare an 
exhibit which depicts the benefits associated with this project. 
The benefits of the project are reduced HGL elevations in the 50% AEP design event, NOT computed 
ponding depths, so describing benefits as ponding reductions would be misleading.  It is NOT advisable 
to try to represent HGL reductions in an exhibit format. 
 

The revised report, exhibits and tables are attached.  If you have any questions or require 
additional information, please contact me at the numbers above or by e-mail at gfrank@costelloinc.com. 

 
 Sincerely, 
 Costello, Inc. 
 TBPE Firm No. 280 
  
 
 
 Gregory P. Frank. P.E., CFM 
 Chief Engineer, Hydrology & Hydraulics 
 
cc:  Mr. Tommy Cromer – BBI 
 
 
V:\Harris County\Ravensway South\Report\Response to Comments_12-13-2021.docx 
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January 28, 2022 

Ben Lesa, P.E.     
Project Manager 
Harris County Engineering Department 
Recovery & Resiliency Division 
Ben.Lesa@eng.hctx.net 

CC: Gregory Frank, P.E., CFM 
Costello, Inc.  
2107 Citywest Blvd., 3rd Floor 
Houston, Texas 77042 
gfrank@costelloinc.com 

SENT VIA ELECTRONIC MAIL: NO HARD COPY TO FOLLOW 

RE: Project No. 2111020168 
Ravensway South Subdivision Drainage Improvements 
HCFCD Unit E133-00-00; Pct.3 

Mr. Lesa, 

The above referenced project is proposing improvements that are not within HCFCD right-of-way, 
but that ultimately drain to HCFCD right-of-way.  A technical review of the report and associated 
models was provided by HCFCD representatives at the request of Harris County Engineering 
Recovery & Resiliency Division (HCED RRD). The review addressed general project intent as 
well as issues regarding hydraulic and hydrologic drainage design criteria pursuant to HCFCD 
guidelines and requirements.   

A review comment letter dated November 23, 2021 was issued and is included as Attachment A 
for reference.  The original review comment letter provides a summary of the project, detention, 
floodplain information, report findings, additional relevant HCFCD criteria, and environmental 
coordination considerations for reference, as well as the review comments from the HCFCD 
review team. 

HCFCD received a revised report and letter from the drainage Engineer of Record (copied to this 
correspondence), dated December 13, 2021, with responses to HCFCD review comments, which 
is provided as Attachment B for reference.  Upon review of the revised report and responses 
provided, along with considerations of discussions that took place in a coordination meeting with 
HCED RRD and the drainage engineer on January 26, 2022, the HCFCD review team offers the 
following for further clarification and consideration: 

1. Freese and Nichols, Inc. (FNI) staff performed technical review of Hydrologic & Hydraulic
models provided with the report and reviewed responses to comments provided. Please
refer to the memorandum provided by FNI as Attachment C for additional
comments.

2. Benefits such as number of structures with reduced flood risk, length of roadway with
reduced flood risk, etc. are not quantified in the report for the different storm events
analyzed.  Based on discussions with HCED RRD staff and the engineer of record, it is
understood that budget and scope limited the analysis performed for this project, as it was
well anticipated that the project would not be able to provide more than a 2-year level of
service without significant improvements to Cypress North Houston Rd, detention

9900 Northwest Freeway 
Houston, Texas 77092 

346-286-4000 
www.hcfcd.org
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mitigation, and downstream regional improvements to channel E133-00-00.  The engineer 
did not scope or provide rain-on-grid modeling effort as is typically performed for drainage 
improvements projects, but rather elected a simplified approach to evaluate Hydraulic 
Grade Line (HGL) reductions.  While it is understood that ponding depth reduction data is 
not available as a result of the approach, is recommended at a minimum that the engineer 
better quantify the benefits that are provided by the proposed improvements within the 
report, by providing exhibits or tables better depicting HGL reductions in the project area.  
It is understood that this project will not provide reduction of structural flooding. 

3. Methodology for the flow calculations used to verify no adverse impacts downstream was
discussed with FNI, HCED RRD, and the engineer of record in a coordination meeting on 
January 26, 2021.  Uncertainties associated with how the time of concentration influences 
the calculations were discussed, along with errors depicted in the calculation print outs 
included as appendices in the report.  Based on discussions, it is our understanding that 
the spreadsheets utilized to calculate the flows are proprietary to the engineer, and 
therefore are not available for detailed review.  However, the engineer of record has 
indicated analysis has sufficiently been performed to verify no impacts to other local storm 
sewers upstream of the project outfall, as well as no impacts to the receiving channel.  The 
engineer has also indicated that the errors noted are due to negative storm sewer pipe 
slopes and are not relevant to the final calculations or conclusions.  Further, while storm 
sewers are increased in size within the limits of the subdivision, the project is proposing 
no changes to overy 600 linear feet of storm sewer downstream of the project tie in along 
Cypress North Houston Road, upstream of where the system ultimately discharges to 
channel E133-00-00.  Based on these considerations, it is reasonable to conclude that the 
project has illustrated no adverse impacts to receiving systems.

It is our understanding that the engineer and HCED RRD plan to address the above comments 
and resubmit to HCFCD, at which point HCFCD representatives will review resubmittal 
information and provide a final letter. Thank you for coordinating this project with the Flood Control 
District.  If you have any questions, you may contact me at abby.crockett@hcfcd.hctx.net. 

Sincerely, 

Abby Crockett, P.E. 
HCFCD Project Management Consultant (Staff Augmentation) 
HCFCD Project Liaison for HCED Recovery & Resiliency Division Projects 
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TO: Abby Crockett, P.E. 

CC: Project File 

FROM: Rolando Ayala, P.E., CFM; 

SUBJECT: Review findings for proposed project: Ravensway South Subdivision 

DATE: 1/15/2022 

PROJECT: DIA for Ravensway South Subdivision 
Drainage Improvements Project 

  
 
Objective 

Freese and Nichols has received a copy of the DIA for Ravensway South Subdivision Drainage 
Improvements Project with a submittal date of December 23, 2021, by Costello, Inc., and we appreciate 
the opportunity to review the submittal. The goals of the review are to provide technical support to 
Harris County Engineering’s Recovery and Resiliency Division and to apply HCFCD policy and criteria 
where appropriate. This review addresses issues regarding hydraulic and hydrologic drainage design 
criteria only and is based on the following published materials: HCFCD Policy Criteria Procedures Manual 
(July 2019), HCFCD Hydrology and Hydraulics Manual (June 2019), Regulations of Harris County, Texas 
for the Approval and Acceptance of Infrastructure (July 2019). 
 
Project Summary 

Based on the submitted materials, Freese and Nichols has developed the following understanding of the 
project being pursued: 
 
Ravensway South subdivision is located in the White Oak Bayou watershed in Precinct 3. The subdivision 
is on the north side of Cypress-N. Houston Road, just east of its intersection with Huffmeister Road. 
Ravensway South is approximately 67 acres and consists of curb-and-gutter streets with existing curb 
inlets and underground storm sewers, which outfall into an existing trunkline storm sewer in Cypress-
North Houston Road, which then outfalls into E133-00-00. The submitted analysis indicates that the 
existing system does not provide a 50% AEP Atlas 14 (2-year) level of service.  
The proposed drainage improvements will include replacing trunkline storm sewers along Raven South 
Drive from approximately Raven Flight to Scamp, and tributary runs along Shaft and Birdcall. Extensions 
of the existing tributary runs along Nevermore, Ravens Caw, Ravens Roost, Blackbird, and Raven Wing 
are also proposed to reduce gutter ponding along those streets during the 50% AEP (2-year) design 
event.  
These improvements will increase the level of service to a 2-year design level, but due to the restricted 
capacity downstream, a 100-year level of service cannot be achieved without significant improvements 
to E133-00-00.  
  

www.freese.com 

MEMORANDUM 
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Project: HCF19484/0010 
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Report Conclusions 

The report states: “The proposed improvements do not increase the HGL elevations within or adjacent 
to the project areas, nor do the improvements increase the computed discharge rates into the receiving 
systems. “ 
 
FNI Review Findings 

We have completed a cursory review of the request to ensure that the request is consistent with 
modeling standards and supports the analysis conclusions. Based on our limited review, we offer the 
following comments: 
 
A. General: 

1. It is unclear for the submitted spreadsheets whether this analysis assumes that all the flow from 
the delineated drainage areas is being conveyed within the storm sewer network. Please clarify 
if this analysis accounts for any surface flow or assumes all flow is able to enter the existing and 
proposed system.  
 

B. Hydrology: 
2. A review of the calculations presented in Appendix A, B, and C indicated that the flows within 

the storm sewer system are reduced because of the proposed improvements. This finding does 
not make sense as there is no change in the service area the storm sewer system is serving. 
 
The submitted analysis computes flows within the storm sewer system based on a Time of 
Concentration (Tc) that is dependent upon pipe size. Therefore, the analysis should be revised to 
assure that the flow being used to size the proposed improvements in unaffected by changes in 
storm sewer size.  

 
D. Results: 

3. As previously commented, it is difficult to understand the benefits associated with this project. 
Alternative 1, the improvement concept investigated in detail, proposed benefits should be 
clearly summarized within the report. While it is understood that the HGL elevations in the 50% 
AEP design event are reduced, there has been no quantification of structures benefited or 
reduced roadway ponding depths from these improvements. It will be difficult to justify the 
associated costs with this project if the benefits are not quantified.   



 

 

 February 16, 2022 
 
Mr. Ben Lesa, P.E. 
Project Manager 
Recovery and Resiliency Division 
Harris County Engineering Department 
1001 Preston, 7th Floor  
Houston, Texas     77002 
 
Re: HCFCD Project No. 2111020168 

Response to Comments for Ravensway South Subdivision Drainage Improvements 
(UPIN 19103MF14701) 

 Harris County Engineering Department  
 CI Job Nos. 2018287-HCE-40-002 
 
Dear Mr. Lesa: 
 

Costello, Inc. (CI) is in receipt of the Harris County Flood Control District (HCFCD) comments dated 

January 28, 2022, for the above referenced project.  Please note that previous comments were provided 

by the HCFCD and their review consultants Freese and Nichols, Inc. (FNI), dated November 23, 2021, 

which were addressed in the December 13, 2021 submittal.  Additional comments were provided by FNI, 

dated January 15, 2022.  A virtual meeting was held with the project team on January 26, 2022 to discuss 

the above comments prior to re-submittal of the report and computations.  Each of the above comment 

letters is attached to the re-submittal package.  Each comment from the January 15 and 28 letters is 

repeated in italics in the numbered items below, with our responses immediately following. 

1. FNI JANUARY 15 COMMENTS 
A.  General 
1. It is unclear for the submitted spreadsheets whether this analysis assumes that all the flow 

from the delineated drainage areas is being conveyed within the storm sewer network. Please 
clarify if this analysis accounts for any surface flow or assumes all flow is able to enter the 
existing and proposed system. 

As discussed during the virtual meeting on January 18, the flows computed as inputs to the storm 

sewer computations are PEAK flows, computed based on the Time of Concentration (Tc) at each 

inlet/manhole location along the storm sewer.  These computations ARE NOT hydrograph 

computations and are not intended to compute or route the volume of runoff produced within 

each drainage area.  As discussed, 100-year sheet flow computations, which are used to 

determine inlet capacities at each inlet and to ensure that adequate inlet capacity is provided at 

the most downstream inlets, have been added to the information presented in the report. 



Mr. Ben Lesa, P.E. 
February 16, 2022 
Page 2 
 

 

As stated in the virtual meeting, this Drainage Impact Analysis (DIA) is not a dynamic ponding 

analysis of the existing and proposed systems, it is a Hydraulic Grade Line (HGL) analysis using 

the computed peak flows at the outfall point into the existing Cypress-North Houston storm 

sewer system and into E133-00-00 to demonstrate no adverse impacts to the receiving facilities. 

B.  Hydrology 
2. A review of the calculations presented in Appendix A, B, and C indicated that the flows within 

the storm sewer system are reduced because of the proposed improvements. This finding does 
not make sense as there is no change in the service area the storm sewer system is serving.  

 

The submitted analysis computes flows within the storm sewer system based on a Time of 
Concentration (Tc) that is dependent upon pipe size. Therefore, the analysis should be revised to 
assure that the flow being used to size the proposed improvements in unaffected by changes in 
storm sewer size.rm sewer system is serving. 

See response above.  No additional analysis will be performed. 

D.  Results 
3. As previously commented, it is difficult to understand the benefits associated with this project. 

Alternative 1, the improvement concept investigated in detail, proposed benefits should be 
clearly summarized within the report. While it is understood that the HGL elevations in the 50% 
AEP design event are reduced, there has been no quantification of structures benefited or 
reduced roadway ponding depths from these improvements. It will be difficult to justify the 
associated costs with this project if the benefits are not quantified. 

See response below. 

2. Benefits such as number of structures with reduced flood risk, length of roadway with reduced 
flood risk, etc. are not quantified in the report for the different storm events analyzed. Based on 
discussions with HCED RRD staff and the engineer of record, it is understood that budget and scope 
limited the analysis performed for this project, as it was well anticipated that the project would 
not be able to provide more than a 2-year level of service without significant improvements to 
Cypress North Houston Rd, detention mitigation, and downstream regional improvements to 
channel E133-00-00. The engineer did not scope or provide rain-on-grid modeling effort as is 
typically performed for drainage improvements projects, but rather elected a simplified approach 
to evaluate Hydraulic Grade Line (HGL) reductions. While it is understood that ponding depth 
reduction data is not available as a result of the approach, is recommended at a minimum that the 
engineer better quantify the benefits that are provided by the proposed improvements within the 
report, by providing exhibits or tables better depicting HGL reductions in the project area.  It is 
understood that this project will not provide reduction of structural flooding. 
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Table 2, comparing the HGL elevations along the storm sewer trunklines within the Ravensway 

subdivision and at key locations along the Cypress-North Houston storm sewers was added to the 

report to illustrate the reductions in HGL provided by this project. 

3. Methodology for the flow calculations used to verify no adverse impacts downstream was 
discussed with FNI, HCED RRD, and the engineer of record in a coordination meeting on January 
26, 2021. Uncertainties associated with how the time of concentration influences the calculations 
were discussed, along with errors depicted in the calculation print outs included as appendices in 
the report. Based on discussions, it is our understanding that the spreadsheets utilized to calculate 
the flows are proprietary to the engineer, and therefore are not available for detailed review. 
However, the engineer of record has indicated analysis has sufficiently been performed to verify 
no impacts to other local storm sewers upstream of the project outfall, as well as no impacts to the 
receiving channel. The engineer has also indicated that the errors noted are due to negative storm 
sewer pipe slopes and are not relevant to the final calculations or conclusions. Further, while storm 
sewers are increased in size within the limits of the subdivision, the project is proposing no changes 
to overy 600 linear feet of storm sewer downstream of the project tie in along Cypress North 
Houston Road, upstream of where the system ultimately discharges to channel E133-00-00. Based 
on these considerations, it is reasonable to conclude that the project has illustrated no adverse 
impacts to receiving systems. 

Table 1 in the report summarizes computed peak flows at critical storm sewer manholes throughout 

the system to demonstrate the no adverse impact results of the analysis.  Additionally, the error 

messages caused by the existing “negative” flowline slopes in the pipes are explained in the report 

text. 

The revised report, exhibits and tables are attached.  If you have any questions or require 
additional information, please contact me at the numbers above or by e-mail at gfrank@costelloinc.com. 

 
 Sincerely, 
 Costello, Inc. 
 TBPE Firm No. 280 
  
 
 
 Gregory P. Frank. P.E., CFM 
 Chief Engineer, Hydrology & Hydraulics 
 
cc:  Mr. Tommy Cromer – BBI 
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TO: Aby Crockett, P.E. 

CC: Project File 

FROM: Rolando Ayala, P.E., CFM 

SUBJECT: Review Findings for Proposed project: Ravensway South Subdivision 

DATE: 3/2/2022 

PROJECT: DIA for Ravensway South Subdivision 
Drainage Improvements Project 

 
  

 
 
Objective 

Freese and Nichols has received a copy of the DIA for Ravensway South Subdivision Drainage 
Improvements Project with a submittal date of February 16, 2022, by Costello, Inc., and we appreciate 
the opportunity to review the submittal. The goals of the review are to provide technical support to 
Harris County Engineering’s Recovery and Resiliency Division and to apply HCFCD policy and criteria 
where appropriate. This review addresses issues regarding hydraulic and hydrologic drainage design 
criteria only and is based on the following published materials: HCFCD Policy Criteria Procedures Manual 
(July 2019), HCFCD Hydrology and Hydraulics Manual (June 2019), Regulations of Harris County, Texas 
for the Approval and Acceptance of Infrastructure (July 2019). 
 

Project Summary 

Based on the submitted materials, Freese and Nichols has developed the following understanding of the 
project being pursued: 
 
Ravensway South subdivision is located in the White Oak Bayou watershed in Precinct 3. The subdivision 
is on the north side of Cypress-N. Houston Road, just east of its intersection with Huffmeister Road. 
Ravensway South is approximately 67 acres and consists of curb-and-gutter streets with existing curb 
inlets and underground storm sewers, which outfall into an existing trunkline storm sewer in Cypress-
North Houston Road, which then outfalls into E133-00-00. The submitted analysis indicates that the 
existing system does not provide a 50% AEP Atlas 14 (2-year) level of service.  
The proposed drainage improvements will include replacing trunkline storm sewers along Raven South 
Drive from approximately Raven Flight to Scamp, and tributary runs along Shaft and Birdcall. Extensions 
of the existing tributary runs along Nevermore, Ravens Caw, Ravens Roost, Blackbird, and Raven Wing 
are also proposed to reduce gutter ponding along those streets during the 50% AEP (2-year) design 
event.  
These improvements will increase the level of service to a 2-year design level, but due to the restricted 
capacity downstream, a 100-year level of service cannot be achieved without significant improvements 
to E133-00-00. 
 
 

www.freese.com 

MEMORANDUM 
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Report Conclusions 

The report states: “Based on the results of this hydraulic analysis and within the constraints and 
limitations of this methodology, the proposed improvements described in this report will cause no 
adverse hydrologic impacts at the outfall point into E133-00-00 for the 50%, 10%, 1% Atlas 14 rainfall 
events analyzed, thus, it can be reasonably concluded that the downstream flood hazard conditions 
along E133-00-00, including areas within the City of Houston in this sub-watershed, will not be increased 
due to the implementation of the project.” 
 
FNI Review 

We have completed our review of the initial report and the updated report. Based on our review, Freese 
and Nichols, Inc. offers the following: 

The documentation within the report and modeling provided by the Engineer generally supports the 
conclusions stated in the report. Please note that this does not imply that all supporting data and 
calculations have been completely checked and verified. However, the report is signed, dated, and sealed 
by a Professional Engineer licensed to practice in the State of Texas, which therefore conveys the 
engineer’s responsibility and accountability for the content in the report. Any departure from the 
proposed concept included within this submittal may affect the findings of the hydrologic and hydraulic 
assessment which was performed in support of this drainage submittal. 
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