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1. Page CFW-16, Table 2.1.4-2 – Runoff Coefficients 

Insert: “Commercial/Industrial/House of Worship/School” for line between 
lines 10 and 11 in body of table (before “4% Open Space”). 
 

2. Page CFW-18, Section 2.1.5.2 – Application 
First line: Replace “greater than 100 acres” with any size. 

 
3. Page CFW-23, Section 3.1.5 – Design Storm Recommendations 

Paragraph 1 – delete last line: “Some exceptions may be allowed where an 
adequate overflow route is not possible.” 
 
Sump Inlets, add next to last sentence: “…the storm sewer outfall.  If the 
upstream pipe already conveys more than Q25, then downstream pipe 
must have at least the same capacity from sump to outfall, and an inlet 
must still be installed at sump to allow for emergency overflow.  In the 
event…” 

 
4. Page CFW-30, Section 3.2.4.2 – Inlets on Grade with Gutter Depression (Type 

CO-D) 
Line before “Example”: …Figure 3.2.4-8… 

 
5. Page CFW-46, Section 3.2.8.13 – Storm Drain Design Example 

Column 18: “This should be the greater of a substantial portion of Q5…” 
 

6. Page CFW-49, Section 3.3 – General Construction Standards 
Change title: “Pipe Connections and Curved Alignment” 
 
Inlets: “Standard inlet depth is 4.5’ at the lead line and 4.0’ at the opposite 
end, with the bottom sloped to drain to the lead line.” 
 
Streets: Add next to last sentence:  “…curb to the valley gutter.  The minimum 
grade for any valley gutter shall be 0.50%.  Where a crest or sag…” 

 
7. Page CFW-50, Section 3.4 – Easements for Closed Conduit Systems 

Second paragraph after table: “For pipe sizes up through 54”, a minimum of 
five (5) additional feet shall be dedicated…” [Rationalize: with 5’ required from 
edge of pipe to edge of easement, 1’ is not enough to share with other utilities.] 

 
8. Page CFW-57, Section 4.5 “Storage Design” 

Replace items 3 and 4 and revise 5 and 9: 
 



 
 

3.  The Modified Rational Method is allowed for planning and conceptual 
design for watersheds of 200 acres and less.  For final design purposes the 
Modified Rational Method is allowed only for watersheds of 25 acres and 
less (see Table 2.1.1-2). 
 
4.  Detention Basins draining watersheds over 25 acres shall be designed 
using a detailed unit hydrograph method acceptable to the City of Fort 
Worth.  These include Snyder’s Unit Hydrograph (>100 acres) and SCS 
Dimensionless Unit Hydrograph (any size).  The SCS method is also 
allowed for basins with watersheds less than 25 acres (see Table 2.1.1-2). 
 
5.  Add sentence in at end of paragraph:  
Analysis of additional storm (i.e. 5-year, 25-year, etc.) may be required 
where storm sewers are included in the watershed. 
 
9.  Add in “fully urbanized” and “closed conduit portion” 
An emergency spillway shall be provided at the 100-year maximum storage 
elevation with sufficient capacity to convey the fully urbanized 100-year storm 
assuming blockage of the closed conduit portion outlet works with six inches of 
freeboard. Spillway requirements must also meet all appropriate state and 
Federal criteria. 
 

9. Page CFW-59, Examples of Open Channel Transition Structures 
Reword 1st sentence to read: 
See drawings in Miscellaneous Details and Specifications and application 
guidance for Harris County Flood Control District Straight Drop Structure, 
Bureau of Reclamation Baffled Chute (Basin IX) and Gabion Drop Structure. 
 

10. Page CFW-73 –  Engineer’s Checklist for Final Storm Water Management Plan 
Add in as item – C.  Digital copy of final hydrologic and hydraulic models 
Add in “and C”: 
5. Hydrologic Analysis and Storm Water Management Design Plan 
(separate Attachment, either A or B and C) 
 

11. Page CFW-31 and CFW-32, Description of Columns in Figure 3.2.4-8 
Replace with attached pages. 
 

12. Page CFW-36, Figure 3.2.4-8 
Replace with attached table. 
 

13. Page CFW-45, Figure 3.2.8-5 
Replace with attached table. 
 

14. Page CFW-85, City of Fort Worth, Miscellaneous Details and Specifications 
Add attached, Section 9.2.1 General Design Criteria at bottom of this page. 
 



 
 

Table Column Description: 
 Column 1 Design Point for Inlet 

Column 2 Inlet number(s) 
Column 3 Location of inlet by storm drain station number 
Column 4  Drainage area designation for incremental area 
Column 5 Drainage area size (acres) 
Column 6 Runoff coefficient “c” 
Column 7 Time of concentration (minutes) 
Column 8 Slope of approach gutter (S0) (ft/ft) 
Column 9 Street crown section type (straight crown [“rooftop”] or parabolic) 
Column 10 Reciprocal of the pavement cross slope for pavements with straight 

crown slopes, 1/θ0

Column 11 Rooftop crown slope “z” (ft/ft) 
Column 12 Manning’s roughness coefficient (n) for pavement 
Column 13 5-year rainfall intensity (in/hr) 
Column 14 5-year runoff, Q=cAi (cfs) 
Column 15 5-year carryover flow from upstream inlet (cfs) 
Column 16 5-year total gutter flow (Column 14 + Column 15) (cfs) 
Column 17 Total street capacity to top of curb (cfs) 
Column 18 100-year rainfall intensity (in/hr) 
Column 19 100-year runoff, Q=cAi (cfs) 
Column 20 100-year carryover flow from upstream inlet (cfs) 
Column 21 100-year total gutter flow (Column 17 + Column 18) (cfs) 
Column 22 Total right-of-way capacity (normally 2.5” over top of curb) (cfs) 
Column 23  This indicates the controlling storm for inlet spacing, depending on which 

criteria (5-year in street or 100-year in ROW) may be exceeded.  This 
indicates whether the inlet is sized for the 5-year or 100-year flows.  

Column 24 Depth of gutter flow "yo" in approach gutter from spread of water 
determinations in iSWM Figure 3.2-2 or from direct solution of Manning's 
equation for triangular gutters: yo = 1.245 Qo3/8 (n3/8/So3/16) (1/z)3/8.  
When the crown is overtopped, a composite analysis will be required. 

Column 25 Spread of water (Sp) or width of ponding in the gutter measured from the 
face of curb. Column 19 times column 24, or the distance from the 
gutter to the crown, if the crown height is exceeded. 

Column 26 Discharge in cubic feet per second (Q) which wilt be intercepted by an 
inlet one foot in length for a given depth of flow in the approach gutter 
(Yo).  Determined from Figure 3.2.4-6 or from the following equation: 
Q0/L0 = [0.7/ (H1-H2)] [(H1)5/2 – (H2)5/2] 

Column 27 Length of inlet (Lo) in feet which is necessary to intercept a given 
discharge Qo.  Column 16 or 21 divided by Column 24. 

Column 28 Actual length (L) in feet of inlet which is to be provided (10’, 15’ or 20’) 
Column 29 Ratio of the length of inlet provided (L) to the length of the inlet required 

for 100% interception (Lo). Column 27 divided by Column 26.

CFW-31 
Chapter 3 



 

 

 

CFW-32 
Chapter 3 

Column 30 Ratio of discharge intercepted by the inlet in question determined from 
Figure 3.2.4-7 using the values determined in Column 28 and Column 
24. 

Column 31 Discharge (Q) in cubic feet per second which the inlet in question 
actually intercepts in the design storm.  Column 16 or 21 times Column 
30. 

Column 32 Carry-over flow (q) is the amount of water which passes the inlet in a 5-
year storm.  A substantial portion of the 5-year flow should be 
picked up by the inlet.  The carry-over flow should be accounted for 
in further downstream inlets. 

Column 33 Carry-over flow (q) is the amount of water which passes the inlet in 
a 100-year storm.  The carry-over flow should be accounted for in 
further downstream inlets and should be reflected in the inlet 
bypass flow (Column 17) in the Storm Drain Hydraulics Table (minor 
variances may occur due to travel time routing in the Hydraulics 
Table).



 
 

 



 

 

 

 
 



 
 

CFW-85 
 

9.3 Straight Drop Spillways 
 

  
Overview The three parts of a straight drop spillway (see Exhibit 9-1) are: 
9.3.1 • Upstream draw down reach 
 • Drop opening 
 • Downstream hydraulic jump reach 
 The drop is usually constructed of steel sheet piling. Reinforced concrete lining and 

riprap are placed upstream and downstream of the drop structure for erosion and 
scour protection. 

  
  
Design Criteria Design criteria for straight drop spillways are: 
9.3.2 • Comply with general design criteria for all transition control structures in 

Section 9.2.1, General Design Criteria. 
 • Design steel sheet piling to prevent bending or rotating. 
 • Coat steel sheet piling in accordance with industry standards to reduce 

rusting and scaling. 
 • Use concrete lining on the entire cross-section upstream and downstream of 

the drop. 
 • Tie the concrete lining to the steel sheet piling drop structure. 
 • Use a minimum 6-inch thick slab on the downstream concrete lining due to 

the impact load and potential sever turbulence. 
 • Determine length of concrete lining upstream and downstream of the drop. 
 • Include 20 feet of riprap at the ends of the concrete slope paving to decrease 

flow velocities and protect the concrete toe from scour (see Section 4.4.8 
Stone Riprap Design) 

  
  
  
General Design General design criteria for transition control structures are: 
Criteria • Design for a range of flows and tailwater conditions up to and including 

the 1% exceedance event. 
9.2.1 • Conduct a geotechnical investigation to assist with design of the 

structure. 
 • Locate transition control structures where flow is straight.  Avoid 

channel bends and high turbulence areas, if possible. 
 • Provide structural erosion protection where maximum velocities are 

exceeded upstream and downstream of the transition control structure 
and where the hydraulic jump occurs. 

 • For drop structures in lateral channels at the confluence with the 
receiving channel: 

- Locate the drop just inside the ultimate right-of-way of the 
receiving channel. 

 - Design the hydraulic jump to occur before it enters the 
receiving channel. 
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