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Storm Water Management Plan  
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Nonpoint Source Pollution Assessment  
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Drainage Maintenance Plan  
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2005-18 –Trimmier Road Ditch  

Description: This reach of Trimmier Road ditch was identified for possible regional 

detention in the 2005 DMP. Atkins has identified two distinct pond locations one upstream and 

one downstream: The upstream location would likely be best suited for offline detention and 

the downstream location would likely be best suited for inline channel detention. The majority 

of the watershed is already built out above this location. This project is downstream of CIP 

2005-15 which should therefore also be included in the considerations when estimating the 

benefits of this project.  

Perceived Benefit:  Reduce Flows downstream of ponds.  However, there are not a lot 

of reported residential property damages downstream of these schematic ponds.  There are 

only about 16 structures in the 100-year FEMA floodplain downstream of this potential 

detention project. There are however, a number of Infrastructure failures identified 

downstream of this pond.    

Summary:  There does not appear to be enough available storage volume in this reach 

to significantly reduce the 100-year flows. However, with a possible total detention volume of 

39.8 acre-ft (Table 1) there may be enough volume available to mitigate the 50-year ultimate 

development flow which requires at least 52 acre-ft (Table 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Upstream Off Channel Pond 

Total available volume at elevation 926 is about 17.9 acre-ft.  There is not enough volume to 

appreciable lower the 100-year peak flows. The 100-year peak flow is approximately 2,400 cfs; 

 Table 1 

Available Detention Volume 

Schematic Regional 

Detention 

Volume 

(acre-ft) 

Upstream Offline Pond 18.2 

Downstream Online Pond 21.6 

Total 39.8 

 

    Table 2 

HEC-HMS Flow Summary Table 

Hydrologic 

Element 

Drainage 

Area 

(mi
2
) 

Recurrence 

Profile 
Existing 

Discharge 

(cfs) 

Ultimate 

Discharge 

(cfs) 

Existing 

Runoff 

Volume   

(acre-ft) 

Ultimate 

Runoff 

Volume 

(acre-ft) 

Volume 

Increase 

(acre-ft) 

US Pond 0.84 
50-Year 2,088 2,281 

308 350 42 

100-Year 2,412 2,592 
356 399 43 

DS Pond 1.19 
50-Year 2,601 2,790 

446 498 52 

100-Year 2,949 3,111 
513 567 53 
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to reduce the 100-year flow by 200 cfs to about 2,200 cfs would require at least 25 acre-ft 

(Table 3), which is more volume than what is available. Therefore, there does not appear to be 

enough available volume to appreciably lower the flows. There is also not enough volume 

available to detain the increase in runoff volume due at ultimate development.  

 

 

 

 

 

 

 

 

 

Downstream Off Channel Pond 

Total available volume at elevation 898 is about 21.5 acre-ft.  The 100-year peak flow is about 

2,900 cfs; in order to lower the flow by 200 cfs to 2,700 cfs would require at least 35 acre-ft of 

storage (Table 4), which is more volume than what is available. Therefore, there does not 

appear to be enough available volume to appreciably lower the flows.  There is also not enough 

volume available to detail the increase in runoff volume due at ultimate development. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

Table 4 

Capped Flow and Volume 

Capped Flow 

(cfs) 
Capture Volume 

2,700 35.16 

 

Table 3 

Capped Flow and Volume 

Capped Flow 

(cfs) 

Capture Volume 

(acre-ft) 

2,200 25.38 

 

Table 5 

Ranking Summary 
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Approximate 

Cost 

Med 2 0 2 1 1 6 $945,100 
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2012-08 –Little Nolan Creek at Old Florence Ditch 
Description:  Approximately 4.3 square miles drains to the confluence of Little Nolan 

Creek and Old Florence Ditch. There are a number of undeveloped tracts, and regional 

detention at this location might offer a way to mitigate for ultimate conditions flow, or perhaps 

to reduce existing conditions flow. This site is already mostly within the 100-year floodplain. 

Therefore, to create storm water detention would require 1) excavation of earth and/or 2) 

construction of an embankment to back up water to increase storage.  

The 100-year ultimate build-out watershed conditions is expected to add 350 acre-ft of 

runoff at this location (Table 6). Approximately 260 acre-ft of storage volume might be created 

through soil excavation, which would be sufficient to lower the 100-year flow by 19% (Table7). 

Additional floodplain storage volume might be obtained by creating an embankment at Little 

Nolan Road to back up water and create additional storage volume by increasing the backwater 

elevation. On-channel detention with an overflow elevation of approximately 826 ft appears 

feasible without causing significant backwater impacts. Backwater impacts could be offset with 

drainage easement acquisition and possible upstream improvement.  

Alternatively, off-channel detention might also be considered, but the stream may 

require channelization to pass the low flows or the noncritical flood flows to preserve volume 

for the higher flows. And off-channel detention would likely require more excavation than 

would on-channel detention. There is no drainage easement available for this site, and 

easement cost would be significant. Irrespective of whether the City decides to use this area for 

regional detention, the area within the 100-year floodplain should be considered for future 

easements acquisition as the adjacent land develops.   

Perceived Benefit:  About 108 structures in the 100-year floodplain experience flooding 

downstream of this site. This project has the potential to reduce existing downstream flooding 

conditions.  Additionally, ultimate conditions flows might be regulated to not exceed existing 

conditions peak flow rates. There may also be some potential to combine park and detention 

facilities in this area. 

Summary:   At a minimum, the area within the 100-year floodplain should be preserved 

as a drainage easement for possible future uses. Otherwise, this site does provide a viable 

location for regional detention if storage volume were obtained by creating backwater with an 

online embankment. The 100-year existing conditions peak flows might be reduced by about 

1,000 cfs from 8,390 cfs to approximately 7,000 cfs (19% reduction) (Table 7), or the available 

detention volume might be used to hold ultimate conditions flows at existing conditions levels.   

 

 

 

 

 

 

 

 

 

 

 

 

Table 6 

HEC-HMS Flow Summary Table 

Hydrologic 

Element 

Drainage 

Area 

(mi
2
) 

Recurrence 

Profile 

Existing 

Discharge 

(cfs) 

Ultimate 

Discharge 

(cfs) 

Existing 

Runoff 

Volume   

(acre-ft) 

Ultimate 

Runoff 

Volume 

(acre-ft) 

Volume 

Increase 

(acre-ft) 

Little Nolan 

Upper Out 
2.51 

50-Year 4,535 5,434 822 1,050 228 

100-Year 5,277 6,157 960 1,196 236 

Old Florence 

Out 
1.744 

50-Year 2,725 3,107 618 729 112 

100-Year 3,157 3,529 716 831 115 

Little Nolan 

DS of Old 

Florence 

4.254 
50-Year 7,214 8,496 1,441 1,779 338 

100-Year 8,390 9,647 1,677 2,026 350 
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Table 7 

Flow Reduction by Capture Volume 
Maximum 

Capped 

Flow
+
  

(cfs) 

Capture
++

 

Volume 

50-yr 

(acre-ft) 

Capture 

Volume 

100-yr 

(acre-ft) 

Reduction 

in 50-year 

Flow (%) 

Reduction 

in 100-year 

Flow (%) 

7,000 39 226 3.0 19 
+    

Maximum flow proposed at pond location  
++  

Minimum volume of water required to achieve “proposed flow” 

 

Table 9 

Ranking Summary 
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Approximate 

Cost 

Med 0 0 3 2 1 6 $16,803,500 

 

Table 8 
Cost Estimate 

Item TxDOT   

Units Unit Price Quantity Item Total 
Comment 

No. Spec Item 

1 500 Mobilization (3%) LS $341,976 1 $341,976   

2 100 Preparing Right of Way (4%) LS $455,968 1 $455,968   

3 110 Excavation CY $20 327316 $6,546,314 

Volume estimated from existing vs. 
proposed TIN.  See: "areavol.txt" 
Volume below ele. 826. About 200 
acre-ft. 

4 132 Embankment CY $6 24178 $142,649 
Assume 800' with approximate 
cross-section dimensions 

5 164 Seeding for Erosion Control SY $2.00 77440 $154,880 Assume 16 acres 

  351 Flexible Pavement Structure Repair (6") SY $33.00 18000 $594,000 

It is assumed that Little Nolan 
Road will need to be raised to 
accommodate the outfall 
embankment.  Assume 600'*30' 

6 464 Reinforced Concrete Pipe 36 Inch LF $69 100 $6,900 Outfall Pipe 

7 466 Headwalls and Wingwalls EA $10,000 1 $10,000 Outfall Wingwall 

8 502 Barricades and Traffic Handling LS $1,500 10 $15,000 Assumed 

9 506 Temporary E&S Controls LS $300 50 $15,000 Assumed 

Dewatering (1%) LS $74,847 1 $74,847 

10 -- Drainage Easement Acquisition SF $4.5 1,001,880 $4,508,460 
Existing drainage easement only in 
channel 

11 -- Utility Relocation (3%) LS $341,976 1 $341,976 Assumed 

12   Engineering and Design Services (2%) LS $234,824 1 $234,824   

Subtotal $13,442,800 

  
25% 

Contingency $3,360,700 

Total  $16,803,500 
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2005-01 Bermuda/Ronstan   
 

Description: This pond was originally identified in the 

2005 DMP. It was evaluated by Freese and Nichols (F&N) in a 

preliminary engineering report (PER) (October 2010). Storm 

water from this area flows north toward Fort Hood where it 

meets South Nolan Creek. The F&N PER considered two 

alternative ponds including: 

Alternative 1 – captures flow from Bermuda/Ronstan Creek 

and South Nolan Creek Tributary 10,  

Alternative 2 –captures flow from Bermuda/Ronstan Creek 

only (Table 10).  F&N recommends Alternative 2 because it 

lowers the overtopping at Wheeler Avenue most effectively.  

According to the F&N PER, the 25-year flow is reduced from 1,901 to 1,242 cfs (at Junction 9 

Area = 0.893 mi²), and the 100-yr flow is reduced from 2,550 to 1,941 cfs.   

This alterative creates about 72 acre-ft of on 

line detention storage. 

Perceived Benefit:  This project 

lowers the overtopping flow at Wheeler Drive 

so that there is almost no overtopping for the 

25-year event. It is noted, however, that 

there is no record of Wheeler Drive being 

closed, even in the September 2010 event, 

although it might have overtopped.  

Summary:  At an estimated cost of 

almost 3 million dollars (Table 11), there does 

not appear to be enough benefit to justify the 

expense of this project. Additionally, the 

floodplain downstream of this project is not 

very extensive, and there do not appear to be 

any residential structures in the 100-year 

floodplain.    

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2005-01 Bermuda/Ronstan Detention 

 

Table 10 

F&N* Comparison of Design Storms and 

Overtopping Depths 

Location 
Existing 

Conditions 
Alternative 1 Alternative 2 

Wheeler Avenue 

Design Storm 

(24-hour 

recurrence) 

4-year 6-year 16-year 

Wheeler Avenue 

25-year 

Overtopping Depth 

0.54 feet 0.46 feet 0.01 feet 

Wheeler Avenue 

100-year 

Overtopping Depth 

1.08 feet 0.68 feet 0.59 feet 

Table 11 

Ranking Score and Cost Summary 
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Approximate 

Cost* 

Med 2 2 0 0 1 5 $  2,997,995 

* Cost taken from F&N October 2010 PER 
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 2012-09 Little Nolan Creek at Outlet 

 

 Description: Approximately 11.1 

square miles drain to the outlet of Little 

Nolan Creek. Regional detention at this  

location might offer a way to mitigate for 

ultimate conditions flow, or perhaps to 

reduce existing conditions flow. This site area 

is already mostly within the 100-year 

floodplain.  Therefore, to create storm water 

detention would require either: 1) excavation 

of earth and/or 2) construction of an 

embankment to back up water to increase 

storage.  

The 100-year ultimate build-out watershed conditions is expected to add 611 acre-ft of 

runoff at this location (Table 12). Approximately 413 acre-ft of storage volume might be created 

through soil excavation (Table 14). Additional floodplain storage volume might be created by 

creating an embankment at North Roy Reynolds Drive to create additional storage volume by 

increasing the backwater elevation. On-channel detention would likely cause backwater 

impacts to upstream properties.  These impacts might be addressed with drainage easement 

acquisition and possible upstream improvement.  

Off-channel detention likely would not be feasible, because the area is already in the 

floodplain so any added storage could only be created through excavation. There is no drainage 

easement available for this site, and easement cost would be significant. Irrespective of 

whether the City decides to use this area for regional detention, the area within the 100-year 

floodplain should be considered for future easements acquisition as the adjacent land develops.   

A levee system would likely be required to keep out flows from South Nolan Creek.  

Perceived Benefit: Significant flooding occurs on South Nolan Creek downstream in the 

City of Belton.  Regional detention at this location might be used to either reduce existing 

conditions flood flows, or it might be used to mitigate ultimate development flows to maintain 

existing conditions peak flow. This would have a public relations benefit for the City of Killeen.  

This location also provides a convenient location to control storm water due to existing 

impervious cover and future ultimate conditions flows This project would offer good public 

relations and good neighbor regional type benefit only.  As such, funding outside of the City of 

Killeen might be explored. 

Summary:  This project would likely require a significant amount of excavation to avoid 

significant backwater impacts.  It is likely that this project would only be feasible by creating 

storage volume by raising the water surface elevation with an embankment and levee system.  

Given the cost and complexity, this project is only considered to have moderate feasibility.  

Depending on how much volume might be obtained through backwater storage (using an 

embankment), this site may be considered feasible. However, a detailed flood control study 

would be required to determine this. 
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Table 12 

HEC-HMS Flow Summary Table 

Hydrologic 

Element 

Drainage 

Area 

(mi
2
) 

Recurrence 

Profile 

Existing 

Discharge 

(cfs) 

Ultimate 

Discharge 

(cfs) 

Existing 

Runoff 

Volume   

(acre-ft) 

Ultimate 

Runoff 

Volume 

(acre-ft) 

Volume 

Increase 

(acre-ft) 

Little Nolan Outlet 

11.1 
50-Year 16,257 17,972 4,037 4,629 592 

100-Year 18,692 20,334 4,662 5,274 611 

 

Table 13 

Flow Reduction by 

Capture Volume              

(100-year)  

Proposed 

Peak Flow+ 

cfs) 

Capture 

Volume ++ 

100-yr (acre-ft) 

16,000 454 
+    

Maximum flow allowed at pond location  
++  

Minimum volume of water required to 

achieve proposed peak flow 

 

Table 14 

Flood Control Dimensions 
Added Flood Control Volume 

(acre-ft) 
413 

Overflow Elevation (ft) 754 

Table 15 
Cost Estimate 

Item TxDOT   

Units Unit Price Quantity Item Total 
Comment 

No. Spec Item 

1 500 Mobilization (3%) LS $560,812  1 $560,812    

2 100 
Preparing Right of Way 
(5%) LS $934,686  1 $934,686    

3 110 Excavation CY $20  405,431 $8,108,629  

Volume estimated from 
existing vs. proposed TIN.  
See: CIP Locations\  
Raster:  CUTFILLA 

4 132 Embankment CY $6  35,556 $209,778  

Assumed Embankment to 
separate flows between South 
Nolan and Little Nolan Creek, 
and to raise N. Roy Reynolds 
Drive 

5 164 
Seeding for Erosion 
Control SY $2.00  154,880 $309,760  Assume 32 acres  

6  351 
Flexible Pavement 
Structure Repair (6") SY $33.00  7,111 $234,667  

Assume 1600 ft of Road 
improvement along N. Roy 
Reynolds Drive 

7 462 
Concrete Box Culverts (1-
10'x4') LF 375 600 $225,000  

Assumed due to outfall at Roy 
Reynolds Drive and outfall 
from detention 

8 466 Headwalls and Wingwalls EA $10,000  6 $60,000  Outfall Wingwall 

9 502 
Barricades and Traffic 
Handling LS $1,500  10 $15,000  Assumed 

10 506 Temporary E&S Controls LS $300  100 $30,000  Assumed 

11 Dewatering (1%) LS $91,928  1 $91,928  

12 -- 
Drainage Easement 
Acquisition SF $4.5  2,090,880 $9,408,960  Assume 48 acres 

13 -- Utility Relocation (3%) LS $560,812  1 $560,812  Assumed 

14   

Engineering, Surveying 
and Permitting Services 
(3%) LS $577,636  1 $577,636  Assumed 

Subtotal $21,327,700  

  
25% 

Contingency $5,331,900  

Total  $26,659,600  
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Table 16 

Ranking Summary 
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Approximate 

Cost 

Med 0 0 3 1 0 4 $26,659,600 
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2012-10 South Nolan Creek and Little Nolan Creek at Confluence 
 

Description: This site is at the 

confluence of South Nolan and Little 

Nolan creeks and Roy Reynolds Drive. 

Approximately 57% of the City drains to 

this location. The majority of this site 

area available for regional detention is 

already occupied by floodplain. 

Therefore, the only way to create 

detention volume without causing 

backwater is to excavate the overbanks. 

It is estimated that 560 acre-ft of 

floodplain storage might be created 

through relatively extreme excavation. However, if the backwater elevation could be increased 

in this area, then impounding water with an embankment (instead of excavation) would be the 

most cost effective and environmentally conservative method to create storm water detention. 

The site area is approximately 80 acres. If 560 acre-ft could be excavated, the 100-year flows 

might be lowered from 45,706 cfs to 42,299 cfs (tables 18). The volume increase from existing 

to ultimate conditions is estimated to be 1,746 acre-ft (see Table 17), and about half this 

volume might be offset through excavation.  

It’s conceivable that this pond could be built using embankment only, which would be 

far more cost effective and environmentally conservative because floodplain storage is created 

by increasing the water surface elevation instead of excavation.  However, it is not clear if 

backwater impacts are tolerable. Given the close proximity of residential property, a levee 

system would be required to protect existing property against increased inundation if an 

embankment without excavation were used to impound floodwater. Additionally, there are 

train tracks just north of the site at an elevation of 756 ft, and the invert of the regional 

detention pond would be at about 728 ft elevation. The overflow elevation might be placed at 

about 754 ft in elevation if provisions were made to raise N. Roy Reynolds Drive, and possibly 

raise or develop a floodwall/levee around the rail and/or upstream property to protect it. 

Perceived Benefit: Significant flooding occurs on South Nolan Creek downstream in the 

City of Belton.  Regional detention at this location might be used to either reduce existing 

conditions flood flows, or it might be used to mitigate ultimate development peak flows to 

maintain existing conditions peak flow levels. This would have a public relations benefit for the 

City of Killeen.  This location also provides a convenient location to control storm water due to 

existing impervious cover and future ultimate conditions flows since it is at the outlet of the 

City draining the majority of the flows from Killeen. And finally, this area might offer park area 

and preserve in conjunction with detention.  

Summary:  This project would require significant earth-moving and embankment 

construction activities. However, some combination of excavation and levees might be 

considered to optimize flow reduction per unit cost. As this area is already in the FEMA 

floodplain, it likely will not be developed in the future.  As such, it offers an attractive location 

that might be used to control flood flows, and possibly include park area and/or nature 

preserve. Depending on how much volume might be obtained through backwater storage 
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(using an embankment), this site may be considered feasible. However, a detailed flood control 

study would be required to ascertain this. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table 20 

Cost Estimate 

 Item TxDOT   

Units Unit Price Quantity Item Total 
Comment 

No. Spec Item 

1 500 Mobilization (3%) LS $1,181,856 1 $1,181,856   

2 100 

Preparing Right of Way 

(5%) LS $1,969,760 1 $1,969,760   

3 110 Excavation CY $20 905247 $18,104,946 

Volume estimated from 

existing vs. proposed TIN.  

See: CIP Locations\ 

Raster:  CUTFILLB 

4 132 Embankment CY $6 17778 $104,889 

Assumed embankment to 

raise N. Roy Reynolds Drive 

5 164 

Seeding for Erosion 

Control SY $2.00 488840 $977,680 Assume 101 acres  

  351 

Flexible Pavement 

Structure Repair (6") SY $33.00 7111 $234,667 

Assume 1600 ft of road 

improvement along N. Roy 

Reynolds Drive 

6 462 

Concrete Box Culverts (1-

10'x4') LF 150 600 $90,000 

Assumed due to outfall at 

Roy Reynolds Drive and 

outfall from detention 

7 466 Headwalls and Wingwalls EA $10,000 4 $40,000 Outfall Wingwall 

8 502 

Barricades and Traffic 

Handling LS $1,500 10 $15,000 Assumed 

9 506 Temporary E&S Controls LS $300 100 $30,000 Assumed 

10 -- 

Drainage Easement 

Acquisition SF $4.5 4399560 $19,798,020 Assume 101 acres 

11 -- Utility Relocation (3%) LS $1,181,856 1 $1,181,856 Assumed 

12   

Engineering, Surveying 

and Permitting Services 

(1%) LS $405,771 1 $405,771 Assumed 

     

Subtotal $44,134,400 

 

    

  

25% 

Contingency $11,033,600 

 

Table 17 

HEC-HMS Flow Summary Table 

Hydrologic 

Element 

Drainage 

Area 

(mi
2
) 

Recurrence 

Profile 

Existing 

Discharge 

(cfs) 

Ultimate 

Discharge 

(cfs) 

Existing 

Runoff 

Volume   

(acre-

ft) 

Ultimate 

Runoff 

Volume 

(acre-ft) 

Volume 

Increase 

(acre-ft) 

S Nolan US of Lit 

Nolan 
26.6 

50-Year 23,796 25,872 7,886 8,984 1,098 

100-Year 27,267 29,259 9,106 10,231 1,125 

Little Nolan Outlet 11.1 
50-Year 16,257 17,972 4,037 4,629 592 

100-Year 18,692 20,334 4,662 5,274 611 

S Nolan DS of Lit 

Nolan 
37.7 

50-Year 39,800 43,626 11,930 13,613 1,683 

100-Year 45,706 49,441 13,758 15,505 1,746 

 

Table 18 
Flow Reduction by 

Capture Volume (100-

year)  

Proposed 

Peak Flow+ 

(cfs) 

Capture 

Volume++   100-

yr (acre-ft) 

42,299 560 

43,000 441 
+    

Maximum flow proposed at pond 

location  
++  

Minimum volume of water 

required to achieve “proposed 

flow” 

 
Table 19 

Flood Control Dimensions 
Additional Flood Control 

Volume (acre-ft) 
560 

Overflow Elevation (ft) 754 
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Total  $55,168,000 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Table 21 

Ranking Summary 
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Approximate 

Cost 

Med 0 0 3 1 0 4  $55,168,000 
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 2005-03 Upper Stewart Ditch 

 

Site Description:  This site is just downstream of 

Fort Hood. The total available detention volume is only 

about 15.2 acre-ft. As shown in tables 18 and 19, almost 19 

acre-ft would be required to lower the 50-year flow from 

1,626 to about 1,500 cfs (Table 22). It would require about 

53 acre-ft to reduce the 100-year flow from 1,838 to 1,500 

cfs (Table 23), which is far more detention volume than can 

be obtained from this site. This site’s location is probably 

best suited as an offline detention pond with a side 

overflow weir system that can be used to shave off the 

peak flow volume. See CIP 2012-11 for information on the 

downstream infrastructure repairs proposed for Stewart Ditch. The only drainage easement is 

within the channel, and a significant amount of drainage easement would need to be acquired 

within the pond footprint 

Perceived Benefit:  There is a significant amount of downstream flooding based on the 

FEMA 100-year floodplain. There are 103 structures in the Stewart Ditch 100-year FEMA 

floodplain (not including the structures in the floodplain due to the South Nolan Creek 

backwater). Additionally, there are several infrastructure failures downstream of this site from 

the September 2010 event. Therefore, reducing the flows at this location would also reduce the 

shear stress downstream and help prevent future infrastructure failures.  

Summary: There is not enough detention volume at this location to significantly reduce 

the 100-year flow. At best, the 50-year flow might be reduced by approximately 6%. This level 

of benefit appears to be insufficient to justify the cost of this project.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 22 

HEC-HMS Flow Summary 

Profile Drainage 

Area (mi2) 

Peak 

Discharge 

(cfs) 

Runoff 

Volume 

(acre-ft) 

50-Year 
0.625 

1,626 266 

100-Year 1,838 302 

 

Table 23 

Flow Reduction by Capture Volume 
Proposed 

Peak 

Flow+ 

(cfs) 

Capture 

Volume 50-yr 

(acre-ft)++ 

Capture 

Volume 100-

yr (acre-ft) 

Reduction 

in 50-year 

Flow (%) 

1,500 18.90 53.01 6 
+    

Maximum flow proposed at pond location  
++  

Minimum volume of water required to achieve “proposed flow” 
 

Table 24 

Ranking Score and Cost Summary 
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Approximate 

Cost* 

Med  2 1 0 0 0 3  $ 1,716,800 
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Table 25 

Cost Estimate 

Item TxDOT   

Units Unit Price Quantity Item Total 
Comment 

No. Spec Item 

1 500 Mobilization (3%) LS $34,220 1 $34,220   

2 100 
Preparing Right of Way 
(4%) LS $45,627 1 $45,627   

3 110 Excavation CY $20 24523 $490,453   

4 132 Embankment CY $6 $-   

5 164 
Seeding for Erosion 
Control SY $2.00 18876 $37,752 Approximate Area of Site 

6 464 
Reinforced Concrete Pipe 
36 Inch LF $69 100 $6,900 Outfall Pipe 

7 466 Headwalls and Wingwalls EA $10,000 1 $10,000 Outfall Wingwall 

8 502 
Barricades and Traffic 
Handling LS $1,500 2 $3,000   

9 506 Temporary E&S Controls LS $300 15 $4,500   

10 -- 
Drainage Easement 
Acquisition SF $4.5 130680 $588,060 

Existing drainage easement 
only in channel 

11 -- Utility Relocation (5%) LS $57,033 1 $57,033 Assumed 

12   
Engineering and Design 
Services (8%) LS $95,816 1 $95,816   

Subtotal $1,373,400 

  
25% 

Contingency $343,400 

Total  $1,716,800 
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 2005-15  Little Nolan Creek Tributary-1 at Caprock Drive 

Description: This project was originally identified in the 

2005 DMP. The schematic pond site is upstream of the 

two ponds proposed in CIP 2005-18, and therefore will  

need to be considered in conjunction with the schematic 

ponds considered in CIP 2005-18. A preliminary 

engineering study is currently under way for this project. 

Therefore, the ranking and cost estimates for this pond 

are pending the completion of that preliminary 

engineering report.   

Perceived Benefit:  Reduce flows downstream. 

Summary:  There are only a few homes and businesses in the FEMA 100-year floodplain 

downstream of this location.  Recommendations for this capital improvement are pending the 

completion of a PER due in approximately August 2011. 
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2012-12 Upper South Nolan Creek 

 

Description: Throughout this entire 

reach, there are about 33 acres that might be 

utilized for drainge improvements.  If it is 

assumed that water could be stored an average 

of 5 ft deep, this would allow for an additional 

160 acre-ft of storage volume.  Considering that 

the 100-year flow through this reach is about 

18,000 cfs, 160 acre-ft of storage would not 

appreciably lower the 100-year flows.  

The Upper South Nolan reach was also 

considered by Jacobs Engineering for regional 

detention and channel grading. The Jacobs 

study considered regional detention at Demple Street and Gray Street, which alone would only 

lower the 100-year flow by 1,000 cfs. Additionally, regional detention was evaluated on Fort 

Hood; however, it has since been determined that detention at Fort Hood is not a viable option.    

  Perceived Benefit:  There is a significant amount of flooding along South Nolan Creek, 

and any reduction in flow would be considered beneficial.    

Summary:  To lower flows appreciably would require a significant amount of detention, 

in excess of what is practicable, and detention in this area is most likely cost prohibitive. 
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Appendix B.2 

 

Storm Drain and Ditch Neighborhood Drainage CIP 



Schematic CIP Projects 

Storm Drain and Ditch Neighborhood Drainage 

Schematic Ponds                Pg 

 

2005-27 Greenforest Circle Storm Drain and Inlets ................................................................................ 1 

2012-21 Trimmier/10
th
 Street at Hallmark Storm Drain and Inlets .......................................................... 4 

2012-02 Woodrow – Phase 2 Storm Drain Construction ......................................................................... 7 

2008-05 Briarcroft Lane Culvert and Ditch/Channel Improvements ...................................................... 10 

2012-16 Misty Lane Phase 2 Storm Sewer ........................................................................................... 14 

2012-03 Woodrow Phase 3 Storm Drain and Inlets .............................................................................. 16 

2012-07 Skyline Ave Storm Drain and Inlets ......................................................................................... 19 

2005-26 Wolf Ditch Storm Drain ............................................................................................................ 22 
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2005-27 Greenforest Circle Storm Drain and Inlets 

 

Site Description:  This site has a well-documented 

history of drainage issues due to the lack of a well-defined 

drainage course with enough flow capacity to convey the 

runoff to the outlet of the neighborhood in Greenforest Circle.  

Approximately 47.5 acres drain to the outlet of this project 

(the drainage area cannot be estimated precisely due to a lack 

of detailed topographic data; therefore, USGS 20-ft contours 

were used to estimate the headwater area). Based on 

StormCAD estimates, in order to keep the 25-year storm 

hydraulic grade line below ground would require 

approximately a 42-inch storm sewer.  In addition, 

improvements to the existing storm sewer outfall are required.  

There are no drainage easements, and some easement acquisition will likely be required 

if the existing storm sewer pipe at the outlet is to be improved. This project was originally 

proposed in the 2005 DMP; however, less storm sewer pipe was assumed in 2005 than what is 

proposed here. The schematic improvements presented here could be scaled back to just 

improve the drainage near the outfall on v Circle, although ideally the water would be 

intercepted at South Roy Reynolds Drive. 

Perceived Benefit:  At least one residential property is known to have experienced 

flooding in the September 2010 event. The benefit of this project would be recognized by the 

citizens in this neighborhood, who have long complained of the lack of drainage infrastructure.  

In addition, the drainage would be improved along South Roy Reynolds Drive and along 

Greenforest Circle, enhancing transportation access.  

Summary: This project has a well-defined benefit for the estimated cost and should be 

considered a high priority project.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2 

Ranking Summary 
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Approximate 

Cost 

High 2 3 5 4 0 14 $208,400 

 

Table 1 

Runoff Estimate (Rational Method) 

Drainage 

Area 

Drainage 

Area (acres) 

2-Yr 
10-

Yr 

25-

Yr 

50-

Yr 

100-

Yr 

(cfs) 

1 30.1 62 90 116 138 162 

2 17.5 37 54 70 83 98 

Total 47.5 99 144 186 221 259 
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Table 3 
Cost Estimate 

 Item TxDOT 
Item Units 

Unit 
/Price 

($) 
Quantity Item Total Comment 

No. Spec 

1 500 Mobilization (3%) LS 3,739  1 3,739    

2 100 Preparing Right of Way (4%) LS 4,985  1 4,985    

3 110 Excavation CY 20  503 10,056    

4 164 Seeding for Erosion Control SY 2  4,500 9,000  
Assumed 150' X 30' for 
outfall channel 

  351 Flexible Pavement Structure Repair (6") SY 33  302 9,955  Assumed 905' X 3' 

5 402 Trench Excavation Protection LF 3  1,045 3,135  
Including storm sewer pipe 
along outfall 

6 462 Reinforced Concrete Pipe 42 Inch LF 75  1,045 78,375  
Including storm sewer pipe 
along outfall 

7 466 Headwalls and Wingwalls EA 10,000  1 10,000  Outfall 

8 465 Curb Inlet (TY II) (15') EA 3600 1 3,600  Assumed inlet size 

9 465 Curb Inlet (TY II) (20') EA 5000 2 10,000  Assumed inlet size 

10 502 Barricades and Traffic Handling LS 1,500  1 1,500    

11 506 Temporary E&S Controls LS 300  2 600    

12 -- Outfall Armoring EA 2,000  1 2,000    

13 -- Drainage Easement Acquisition SF 5  4,380 19,710  

Assuming storm sewer can 
be laid in public ROW 
except for the 146-ft outfall 
reach 

14 -- Utility Relocation (5%) LS 0  4,380 0    

15   Engineering and Design Services (8%) LS    9,970  1 9,970    

Subtotal 166,700    

  
25% 

Contingency 41,700  

Total  208,400  
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2012-21 Trimmier/10th Street at Hallmark Storm Drain and 

Inlets 

Site Description: About 9.7 acres of area drains to the 

intersection of South 10th Street and East Hallmark Avenue, 

generating a 25-year flow of approximately 65 cfs (Table 4). The 

flow splits at Hallmark Avenue. Part of it flows west (down 

Hallmark Avenue), and the remainder flows north (down South 

10th Street).  This intersection is known to have a significant 

amount of inundation and generally creates a traffic hazard. It is 

recommended that storm sewer pipe and curb inlets be added 

to capture runoff before it inundates the intersection.  The 

storm sewer system may then be tied in to an existing storm drain line on South 10th Street.  

Perceived Benefit:  By removing water from the road, traffic safety will be improved 

significantly and transportation access will be increased as well.  

Summary: This project is considered a high priority with high ranking in public safety, 

transportation access, and engineering economy (Table 5), and should be considered a high 

priority drainage project.  

 

 

 

 

 

 

  

 

 

Table 4 

Runoff Estimate (Rational Method) 

Drainage 

Area 

Area 

(acres) 

2-Yr 
10-

Yr 

25-

Yr 

50-

Yr 

100-

Yr 

(cfs) 

1 9.7 35 51 65 78 91 

 

Table 5 

Ranking Summary 
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Approximate 

Cost 

High  5 5 1 4 0 15 $201,300 
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Table 6 
Cost Estimate 

 Item TxDOT 
Item Units 

Unit 
/Price 

($) 
Quantity Item Total Comment 

No. Spec 

1 500 Mobilization (3%) LS 4,052  1 4,052    

2 100 Preparing Right of Way (4%) LS 5,402  1 5,402    

3 110 Excavation CY 20  525 10,500  Assumed = 945*5*3/27  

4 351 Flexible Pavement Structure Repair (6") SY 33  1050 34,650  

Assume = 945 ft X 10 ft.  
However, there may be 
enough transportation 
ROW so that it is not 
necessary to rebuild road. 

5 402 Trench Excavation Protection LF 3  945 2,835  Assumed 

6 462 Reinforced Concrete Pipe 42 Inch LF 75  945 70,875    

7 465 Curb Inlet (TY II) (10') EA 2700 2 5,400  Assumed inlet dimension 

8 465 Curb Inlet (TY II) (15') EA 3600 3 10,800  Assumed inlet dimension 

9 502 Barricades and Traffic Handling LS 1,500  1 1,500    

10 506 Temporary E&S Controls LS 300  4 1,200    

11    Engineering and Design Services (10%) LS 13,776  1 13,776    

Subtotal  $ 161,000  

  
25% 

Contingency  $   40,300  

Total   $ 201,300  
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2012-02 Woodrow – Phase 2 Storm Drain Construction 

 

Site Description:  This 

neighborhood discharges at Woodrow 

Drive.  The existing infrastructure is 

insufficient to cope with the runoff that is 

being concentrated at the discharge point. 

Approximately 134 acres drain to the 

Woodrow Outlet, with a 25-year flow of 

about 609 cfs (Table 7). The top of curb is 

exceeded for even very minor storm 

events, so much so that the fill behind the 

curb is being stripped away. Frequent 

storms make Woodrow Drive impassable 

by sedan-type vehicles.  Recently, a study 

was performed by Walker, Wiederhold, and Associates that recommended improving the 

drainage outlet and additional phases of storm sewer construction.  A total of six phases was 

recommended.  The first phase including the outlet and first reach of storm sewer has been 

constructed. The second phase provides storm sewer improvements from the outlet eastward 

on Woodrow Drive.  The entire cost to construct all phases of the project was estimated to be 

$1,660,607.  The estimated cost for phase 2 is about $330,300 (Table 8). 

Perceived Benefit:  Collect water off of residential streets, thereby alleviating nuisance 

flooding and improving egress and regress through the neighborhood. This area is densely 

populated, and the improvements would be recognized by the citizens as a useful drainage 

project. 

Summary: Phase 1 has already been constructed, and additional phases are necessary 

to alleviate flooding in this neighborhood. Phase 2 has a high engineering economy and 

improves transportation access and should be considered high priority. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 7 
Flow Est. Walker,  Wiederhold, 

and Associates 

Area 

(acres) 

10-Yr 25-Yr 100-Yr 

(cfs) 

134 512 609 757 
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Table 8 
Phase 2 Cost Estimate 

 Item TxDOT 
Item Units 

Unit 
/Price 

($) 
Quantity 

Item 
Total 

Comment 
No. Spec 

1 500 Mobilization (3%) LS 6,735  1 6,735    

2 100 Preparing Right of Way (4%) LS 8,980  1 8,980    

3 110 Excavation CY 20  1,028 20,556  
Assumed total length of 
storm sewer pipe 

4 164 Seeding for Erosion Control SY 2  0 0    

5 351 Flexible Pavement Structure Repair (6") SY 33  0 0  

6 402 Trench Excavation Protection LF 3  1,850 5,550  
Assumed total length of 
storm sewer pipe 

7 462 Reinforced Concrete Pipe 52 Inch LF 75  300 22,500  
Quantities of storm 
sewer pipe were 
estimated from Walker, 
Wiederhold, and Assoc. 
"Proposed Storm Sewer 
Schematic" Figure 

7 462 Reinforced Concrete Pipe 48 Inch LF 75  600 45,000  

8 462 Reinforced Concrete Pipe 42 Inch LF 75  300 22,500  

9 464 Reinforced Concrete Pipe 36 Inch LF 69  300 20,700  

9 464 Reinforced Concrete Pipe 30 Inch LF 44  350 15,400  

10 465 Curb Inlet (TY II) (10') EA 2700 26 70,200  
Assume all inlets in 
increments of 10 ft 

  465 Manhole EA 3000 2 6,000  Assumed 

13 502 Barricades and Traffic Handling LS 1,500  1 1,500    

14 506 Temporary E&S Controls LS 300  2 600    

12   Engineering and Design Services (8%) LS 17,960  1 17,960    

Subtotal 264,200  

  
25% 

Contingency 66,100  

Total  330,300  
 

 * Based on Walker, Wiederhold, and Associates quantities 

Table 9 

Ranking Summary 
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Approximate 

Cost 

High  3 4 3 3 0 13 $330,300 
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 2008-05 Briarcroft Lane Culvert and Ditch/Channel Improvements  

 

Site Description:  This neighborhood was originally 

identified in the 2008 DMP for the recently annexed areas. 

Street flooding and some property damage have been 

recorded in this area, in particular at the intersection of 

Briarcroft Lane and Mighty Oak Lane and at the drainage 

outlet on Briarcroft Lane, where at least one resident has 

reported storm water inside their home. There is a split 

flow at the intersection of Briarcroft and Mighty Oak Lane 

and the majority of the flow appears to flow down 

Briarcroft Lane. However, in order to help relieve high flows at the outlet channel, it is 

recommended that the drainage be completely directed along Mighty Oak Lane. To 

accommodate the resulting higher flows on Mighty Oak, the existing ditches will also need to 

be improved.  It would likely be useful to enlarge the outlet channel to convey the 50-year flow. 

The outfall channel currently only has about a 10-year storm flow capacity. Enlarging the outfall 

channel would lower the backwater and improve overall conveyance and lessen street flooding. 

Finally, there are 3 – 30-inch cross culverts at Briarcroft Lane at the upstream end of the outfall 

channel that are undersized. Three cost estimates1 (Table 10, 11 and 12) are presented below 

for improving 1) the Briarcroft/Mighty Oak Split flow, 2) Briarcroft cross culverts, and 3) the 

earthen outlet channel.   

Perceived Benefit:  This neighborhood has a fairly well documented history of drainage 

issues causing both street and residential property flooding. Drainage improvements would be 

well received.   

Summary: This project should be considered a fairly high priority.  At a minimum, 

improvements to the 3 – 30” RCPs and the outlet channel should be considered. This would 

improve transportation access through the neighborhood and offer reasonable good 

engineering economy.  It should be considered as moderately high priority.   

  

                                                      
1
 Cost originally estimate from 2008 DMP escalated to 2011 dollar values 
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Table 10 
Reroute Split Flow to Drain Entirely to the North thereby Reducing Flow to 

Briarcroft Culvert at POC 7 

Cost Estimate 
Item TxDOT 

Item Units 
Unit 
Price 

($/unit) 
Quantity Item Total Comment 

No. Spec 

1 500 Mobilization (3%) LS 1,142  1 1,142  

Quantities taken from 2008 
DMP 

2 100 Preparing Right of Way (4%) LS 1,523  1 1,523  

3 110 Excavation CY 20  351 7,013  

4 132 Embankment CY 6  2 13  

5 164 Seeding for Erosion Control SY 2  117 234  

6 351 Flexible Pavement Structure Repair (6") SY 33  44 1,467  

7 464 Reinforced Concrete Pipe 36 Inch LF 69  40 2,760  

8 496 Removing Structures LF 20  26 520  

9 502 Barricades and Traffic Handling LS 1,500  1 1,500  

10 506 Temporary E&S Controls LS 300  3 900  

11   
Engineering and Design Services 
(30%) LS 4,322  1 4,322  

12 -- Drainage Easement Acquisition SF 4.5  5,260 23,670  

Subtotal 45,100  

  
25% 

Contingency 11,300  

Total 56,400  

 

Table 11 
Increase Briarcroft Culvert Outlet to 50-yr LOS, Improve Surrounding Ditches 

Cost Estimate 
Item TxDOT 

Item Units 
Unit 
Price 

($/unit) 
Quantity Item Total Comment 

No. Spec 

1 500 Mobilization (3%) LS 1,179  1 1,179  

Quantities taken from 
2008 DMP 

2 100 Preparing Right of Way (4%) LS 1,572  1 1,572  

3 110 Excavation CY 20  370 7,407  

4 132 Embankment CY 6  15 87  

5 164 Seeding for Erosion Control SY 2  1,111 2,222  

6 351 Flexible Pavement Structure Repair (6") SY 33  44 1,467  

7 462 Concrete Box Culverts (1-5'x3') LF 150  72 10,800  

8 466 Headwalls and Wingwalls EA 10,000  2 20,000  

9 496 Removing Structures LF 20  26 520  

10 502 Barricades and Traffic Handling LS 1,500  1 1,500  

11   
Engineering and Design Services 
(30%) LS 13,201  1 13,201  

12 506 Temporary E&S Controls LS 300  1 300  

Subtotal 60,300  

  
25% 

Contingency 15,100  

Total 75,400  
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Table 12 
Improve Tanglewood Estates Neighborhood Outlet Channel 

Cost Estimate 
Item TxDOT 

Item Units 
Unit 
Price 

($/unit) 
Quantity Item Total Comment 

No. Spec 

1 500 Mobilization (3%) LS 843  1 843  

Quantities taken from 
2008 DMP 

2 100 Preparing Right of Way (4%) LS 1,124  1 1,124  

3 110 Excavation CY 20  389 7,778  

4 132 Embankment CY 6  2 13  

5 164 Seeding for Erosion Control SY 2  389 778  

6 351 Flexible Pavement Structure Repair (6") SY 33  44 1,467  

7 464 Reinforced Concrete Pipe 24 Inch LF 44  96 4,224  

8 496 Removing Structures LF 20  26 520  

9 502 Barricades and Traffic Handling LS 1,500  1 1,500  

10 506 Temporary E&S Controls LS 300  1 300  

11   
Engineering and Design Services 
(30%) LS 4,974  1 4,974  

12 -- Drainage Easement Acquisition SF 5  3,500 15,750  

Subtotal 39,300  

  
25% 

Contingency 9,800  

Total 49,100  

 

Table 13 

Ranking Summary 
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Approximate 

Cost 

High  2 3 4 3 0 12 $180,900 
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 2012-16 Misty Lane Phase 2 Storm Sewer  

Site Description:  This project was originally proposed 

in the 2005 DMP (CIP #14).  As a result, a PER was developed 

by Wallace Group (May 2010). According to the Wallace PER, 

there are 14 residential complaints related to flooding in this 

area. In addition, this area is known to have a high ground 

water table, which also exacerbates drainage issues.   

The Wallace Group PER evaluated a proposed storm 

sewer from Honeysuckle Drive down Morning Star Lane, and 

channel improvements on Acorn Creek and the Bending Trail 

Ditch, as well as upsized cross culverts at Acorn Creek Trail to 3 – 6’ X 5’ RCB culverts. Upsized 

culverts will help prevent clogging, which is likely the source of past drainage issues on Morning 

Star Ditch. One home reported flooding during the September 2010 event on Greenlee Drive 

due to overflowing of the ditch behind the property. This issue arose after the Wallace report 

was submitted and therefore was not addressed in the report.  Given the known drainage issue, 

the ditch behind Greenlee Drive should be considered for maintenance and possible grading 

improvements. 

Some soil erosion in the overbank was observed here. This erosion is likely to progress 

into private property and compromise residential fences in the future.  

Perceived Benefit:  A large quantity of water is conveyed in the streets along Misty 

Lane, and storm sewer improvements would increase safety and transportation access. 

Additionally, upsized culverts on Acorn Creek Trail to pass flows from the Misty Lane ditch 

would help prevent overtopping on Acorn Creek Trail and reduce the risk of clogging that has 

been known to occur. Finally, the ditch on Greenlee Drive should be maintained and possibly 

improved to prevent residential drainage issues in this area. 

Summary: Only one property reported flooding in the September 2010 event in this 

area, and that was along Greenlee Drive from a ditch that was not evaluated in the Wallace 

Group Report. The Greenlee Drive ditch should therefore be considered for maintenance and 

improvements. Otherwise, no other residential properties reported flooding for the September 

2010 event. However, there are known drainage issues, in particular from storm water flowing 

down Misty Lane and due to clogging at the cross culvert at Acorn Creek Trail and Bending Trail 

Ditch. Therefore, the project should be considered as a moderately high priority. However, the 

channel improvements for Acorn Creek and Bending Trail Ditch do not appear to be warranted 

by the need to alleviate home flooding in this area and therefore are not considered to be a 

high priority.   
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Approximate 

Cost 

High  2 2 2 2 0 8 $1,770,875 

 

Table 19 

Wallace Group Cost Estimate 

Project Summary From Walker PER 

Recommendations Cost 

General Conditions, (Mobilization SWPPP) $69,000 

Channel Improvements $526,900 

Closed Conduit Improvements $820,800 

Total with 25% Contingency $1,770,875 
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 2012-03 Woodrow Phase 3 Storm Drain and Inlets 

 

Site Description:  As discussed in 

CIP 2012-02, this neighborhood discharges 

at Woodrow Drive.  The existing 

infrastructure is insufficient to cope with 

the runoff that concentrates at the 

discharge point.  Recently, a study was 

performed by Walker, Wiederhold, and 

Associates that recommended improving 

the drainage outlet and additional phases 

of storm sewer construction.  A total of six 

phases was recommended.  The first phase 

including the outlet and first reach of 

storm sewer has been constructed. Phase 

3 extends the main trunk line leading from the outlet. This storm sewer would provide inlets 

that would help to drain Alleeta Drive, and it would extend the trunk line of the system farther 

south into the neighborhood, which would facilitate future lateral storm sewer improvements 

throughout the rest of the neighborhood. 

Perceived Benefit:  This area is densely populated, and the improvements would be 

recognized by the citizens as a useful drainage project. 

Summary:  This project has good engineering economy and will continue to improve 

transportation access. Phase 3 should be considered to have moderately high priority. 
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Approximate 

Cost 

High  3 3 2 3 0 11 $129,500 

 

  

Table 14 
Phase 3 Cost Estimate 

 Item TxDOT 
Item Units 

Unit 
/Price ($) 

Quantity 
Item 
Total 

Comment 
No. Spec 

1 500 Mobilization (3%) LS 2,703  1 2,703    

2 100 Preparing Right of Way (4%) LS 3,604  1 3,604    

3 110 Excavation CY 20  500 10,000  
Assumed total length of storm 
sewer pipe 

5 351 
Flexible Pavement Structure Repair 
(6") SY 33  0 0    

6 402 Trench Excavation Protection LF 3  900 2,700  
 

7 462 Reinforced Concrete Pipe 48 Inch LF 75  500 37,500  

Quantities of storm sewer pipe were 
estimated from Walker, Wiederhold, 
and Assoc. "Proposed Storm Sewer 
Schematic" Figure 

8 462 Reinforced Concrete Pipe 42 Inch LF 75  400 30,000    

10 465 Curb Inlet (TY II) (10') EA 2,700 3 8,100    

11 465 Curb Inlet (TY II) (15') EA 3,600   0    

  465 Manhole EA 3,000 1   Assumed 

12 466 Headwalls and Wingwalls EA 10,000  0 0    

13 502 Barricades and Traffic Handling LS 1,500  1 1,500    

14 506 Temporary E&S Controls LS 300  1 300    

12   
Engineering and Design Services 
(8%) LS 7,208  1 7,208    

Subtotal 103,600  

  
25% 

Contingency  25,900  

Total  129,500  
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 2012-07 Skyline Avenue Storm Drain and Inlets 

 

Site Description:  The top of the drainage area where 

there is an apartment complex is completely impervious.  

Drainage from the apartment complex (drainage area 1 from 

Table 16) seems to runoff into a ditch that has formed behind 

the homes on Skyline Avenue.  This ditch is eroding and has 

insufficient capacity and therefore causes home flooding. 

Drainage from the apartment complex is also intercepted in a 

drop inlet and is then conveyed through a storm sewer that 

outlets onto Swope Drive. The drainage from the apartment 

should be intercepted before it gets to the eroded ditch or 

directed to the existing drop inlet.  

The drainage enters the drop inlet and storm sewer 

outfalls at Swope Drive at high velocities and flows quickly down 

to the corner of Swope Drive and Skyline Avenue where it has a 

tendency to flow through some residential back yards and generally inundates the street along 

Skyline Avenue.  It is therefore recommended that the drainage from the existing storm sewer 

outfall be captured in a proposed storm sewer and carried to the open channel outfall, and that 

storm drain inlets be added to captured flow from Skyline Avenue.  

Perceived Benefit:  A number of residents have experienced repeated flooding in their 

homes and yards, and these improvements would alleviate nuisance flooding and improve 

transportation drainage on Swope Drive and Skyline Avenue as well as help prevent home 

flooding. 

Summary: At a minimum, runoff from the apartment complex should be directed away 

from the three homes that reported flooding in the September 2010 event, and the water 

should be directed towards the existing drop inlet. Designs should be developed to prevent 

flooding in the eroded ditch behind the homes on Skyline Avenue where flooding is known to 

occur. As funding is available, a storm sewer system should be considered to convey the runoff 

to the outfall to prevent home and yard flooding along Skyline Avenue.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 16 

Runoff Estimate (Rational Method) 

Drainage 

Area ID 

Drainage 

Area (acres) 

2-Yr 
10-

Yr 

25-

Yr 

50-

Yr 

100-

Yr 

(cfs) 

1 10 28 41 53 62 73 

2 29 72 105 136 161 189 
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Table 17 
Cost Estimate 

Item TxDOT 
Item Units 

Unit Price 
($/unit) 

Quantity Item Total Comment 
No. Spec 

1 500 Mobilization (3%) LS 5,473  1 5,473    

2 100 Preparing Right of Way (4%) LS 7,298  1 7,298    

3 110 Excavation CY 20  2,169 43,389    

4 164 Seeding for Erosion Control SY 2  100 200    

5 351 
Flexible Pavement Structure Repair 
(6") SY 33  1,302 42,955    

6 402 Trench Excavation Protection LF 3  2,343 7,029    

7 464 Reinforced Concrete Pipe 36 Inch LF 69  914 63,066  
Assumed pipe 
diameter 

8 464 Reinforced Concrete Pipe 24 Inch LF 44  500 22,000  
Assumed pipe 
diameter 

  485 Curb Inlet (TY II) (15') EA 3,600  3 10,800  
Assumed Inlet 
opening 

10 502 Barricades and Traffic Handling LS 1,500  1 1,500    

11 506 Temporary E&S Controls LS 300  1 300    

12 -- Outfall Armoring EA 2,000  1 2,000    

13 -- Utility Relocation (5%) LS 0  1 0    

    
Engineering and Design Services 
(10%) LS 19,324  1 19,324    

Subtotal 225,300  

  
25% 

Contingency 56,300  

Total  281,600  

 

 

  
Table 18 

Ranking Summary 
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Approximate 

Cost 

High  2 3 4 3 0 12 $281,600 
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 2005-26 Wolf Ditch Storm Drain 

 

Site Description:  This project was identified in 

the 2005 DMP that recommended a new storm sewer 

pipe.  The existing pipe evidentially runs under existing 

property and may be undersized. However, there are no 

major drainage issues known to occur in this location. No 

home flooding was reported from the September 2010 

event. 

Perceived Benefit:  By replacing and upsizing this 

pipe, it could be realigned so that it does not run 

underneath private property and structures.  

Additionally, increasing the size of the pipe would reduce 

backwater at the inlet, which may improve residential drainage issues. 

Summary: There are no known serious drainage issues in this area, and it is not likely 

that drainage benefits would outweigh the cost. Therefore, this area is considered to be a low 

priority capital improvement project. 
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Approximate 

Cost 

High 1 0 2 1 0 4 $595,991 
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Appendix B.3 

 

Stream Channel Repair and Floodplain Improvements 



Schematic CIP Projects 

Stream Repair and Improvements 

Schematic Ponds                Pg 

 

2012-11 Stewart Ditch Channel Repair and Improvements .................................................................... 1 

2005-20 Valley Road Ditch Repair and Floodplain Mitigation ................................................................. 4 

2012-20 Upper South Nolan Creek Stream Repair ................................................................................. 6 

2005-24 Dickens Ditch ........................................................................................................................... 10 

2012-18 Fowler Run Ditch Infrastructure Repair ................................................................................... 12 

2005-28 Long Branch Detention ............................................................................................................ 15 

2012-24 Garcia Ditch Stream Stabilization ............................................................................................ 17 

2005-25 Caprice Ditch ........................................................................................................................... 19 

2005-13 Bending Trail Creek ................................................................................................................. 22 

2012-14 Little Nolan Creek at Pilgrim Drive........................................................................................... 24 

2012-19 Little Nolan Creek Stream Restoration .................................................................................... 26 

 

  

  

1) 
2) 
3) 
4) 
5) 
6) 
7) 
8) 
9) 

10) 
11) 

 

 

 Count        ID             Description 
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 2012-11 Stewart Ditch Repair 

 

Site Description:  Stewart Ditch is a concrete-lined channel 

with 1:1 side slopes, approximately 3 to 6 ft deep with a 10- to 15-

ft bottom (approx.). The headwaters of this stream are within Fort 

Hood. Stewart Ditch has a capacity of approximately the 10-year 

storm event. There are more than 25 locations with structural 

failures identified on Stewart Ditch. At 5 locations, the concrete 

panels have been completely washed away. There are numerous 

other locations where concrete panels have formed long and deep 

cracks, and there are several locations where the soil has started 

to wash out behind the concrete on the top of bank, thereby 

threatening to undermine the whole concrete panel.  

The Stewart Ditch watershed is highly impervious and 

generates a considerable flow of 4,317 cfs (Table 2) at the outlet 

with South Nolan Creek. There are about 88 structures in the 

Stewart Ditch 100-year FEMA floodplain. There are also a number 

of structures in the South Nolan Creek floodplain, which creates a 

significant backwater on Stewart Ditch. Stewart Ditch has a 

drainage easement approximately 40 ft wide, while the channel 

top width is about 15 to 25 ft wide.  Therefore, there may be some room available for enlarging 

the existing concrete ditch (although some temporary construction easements might be 

necessary).  To convey the 50-year flow within the channel would require modifying the 

channel to approximately 25 ft bottom with 1:1 side slopes and approximately 5 ft deep from E. 

Rancier Avenue (FM 439) downstream to where the South Nolan Creek backwater governs the 

water surface elevation. 

The flooding issues in this reach are significant and detailed assessments of feasibility 

and cost estimates for alternative channel improvements are beyond the scope of this Drainage 

Master Plan, and would require a preliminary engineering report for the entire reach of Stewart 

Ditch to determine. The cost to improve this channel would be considerable, but might be 

justified given the number of structures in the FEMA 100-year floodplain. Concrete channel 

repairs alone are estimated to cost approximately $238,300 (Table 1). 

Perceived Benefit:  Stewart Ditch has perhaps the most severe structural failures of any 

concrete-lined channel within the City of Killeen. If left unrepaired, further erosion will occur 

and more concrete panels are likely to be undermined and washed out in future storm events. 

Additionally, there are numerous structures in the FEMA 100-year floodplain and the channel 

has inadequate capacity. The channel would therefore benefit from widening if found to be 

cost effective.   

Summary: This is a high priority stream reach for infrastructure repair projects. 

Significant failures have left the channel highly susceptible to even more failures in subsequent 

storm events.  It is recommended that the concrete panels that have been washed away be 

replaced and the areas where the top of bank has started to erode behind the concrete be 

reinforced with rock riprap or a nonbiodegradable geotextile.  To completely repair all the 

concrete failures, major cracks, and overbank washout areas would cost approximately 

$238,300; however, critical repairs might be done for less. Due to the large number of 

 



2 
\\ausfs05\prj\WR\proj\100018246 Killeen_DMP_Update2011\CIP Evaluation\CIP Evaluation Summary.docx 

 

structures within the 100-year floodplain, it is recommended that a preliminary engineering 

study be commissioned to define alternative floodplain improvements and costs. 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

Table 1 
Cost Estimate (Concrete Channel Repair Only) 

Item TxDOT 
Item Units 

Unit 
/Price 

($) 
Quantity Item Total Comment 

No. Spec 

1 500 Mobilization (3%) LS 4,630  1 4,630  Assumed 

2 100 Preparing Right of Way (4%) LS 6,173  1 6,173  Assumed 

3 132 Embankment CY 6  1,205 7,110  Rough Approximation 

4 164 Seeding for Erosion Control SY 2  1,000 2,000  Assumed 

5 432 Concrete Riprap CY 300  269 80,556  Rough Approximation 

6 432 Stone Riprap (8 IN) CY 70  312 21,832  Rough Approximation 

7 496 Removal of Conc. Riprap CY 300  128 38,333  Rough Approximation 

8 506 Temporary E&S Controls LS 300  15 4,500  Assumed 

11 -- Temporary Construction Easement SF 2  5,000 10,000  Assumed 

12   Engineering Design Services (10%) LS 15,433  1 15,433  Assumed 

Subtotal 190,600  

 
  

25% 
Contingency 47,700  

 
Total  238,300  

  

Table 3 

Ranking Summary 
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Approximate 

Cost 

 

4 4 5 2 0 15 862,000 

 

Table 2 

Runoff Estimate (HEC-HMS) 

Drainage Area 

(mi
2
) 

10-Yr 50-Yr 100-Yr 

(cfs) 

1.32 2,312 3,054 3,440 

1.72 2,788 3,814 4,317 
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 2005-20 Valley Road Ditch Repair and Floodplain Mitigation 

 

Site Description: Valley Road Ditch has at least 14 distinct 

locations with drainage infrastructure structural failures. The 

capacity of Valley Road Ditch varies from the 2-year to the 50-year 

event. There is not a mapped FEMA floodplain for this ditch. 

However, this reach was studied by Walker Partners (see Table 2), 

and existing and proposed 100-year floodplains were generated. 

From the Valley Road Ditch Study, a number of residential and 

transportation flooding issues were identified. Preliminary study 

recommendations included improving channel conveyance by 

removing one culvert, ditch widening, and improved culverts.  The 

BNSF rail road culvert has already been funded based on this study’s 

recommendation. Walker Partners showed that several residential 

structures could be taken out of the floodplain with proposed 

improvements. See Table 4 below for Walker Partners’ cost 

estimate.    

As previously mentioned, there are a number of 

infrastructure failures and maintenance issues in this reach. See 

Table 2 below for Atkins’ cost estimate for the repair of the concrete 

channel.   

Perceived Benefit:  There are significant infrastructure 

failures in need of repair. These failures have the potential to 

progress and cause more expensive damage in the future, possibly 

even undermining Valley Road itself (see photographs below) where it runs parallel to the ditch. 

According to the Walker Partners’ study, there are a number of residential structures in the 

100-year floodplain; approximately 40 residential structures could be pulled out of the 100-year 

floodplain.   

Summary:  The first priority for this reach is to repair the concrete channel; otherwise, 

the existing failures are likely to progress and create more expensive future failures. The 

floodplain improvements suggested by Walker Partners has the potential to positively benefit a 

number of citizens and improve transportation access.  The floodplain in this reach should also 

be mapped and submitted to FEMA to accurately represent flood risks. The total cost from 

Walker Partners study is $1,299,805 (not including the already funded rail road culvert 

improvements). Repairing stream failures alone is estimated to cost approximately $324,900.  
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Figure 

  

Table 5 

Walker Partners Cost Estimate 

Project Summary From Walker PER 

Recommendations Cost 

Fairview Drive to Garth Drive: 1. Remove 

Hillcrest Drive Crossing, and increase channel 

conveyance 

$927,590 

Rancier Drive to Root Avenue. Improvements: 

Install headwall and improved culverts at Root 

Avenue and increase channel conveyance 

$235,965 

Avenue A to Avenue B Improvements: Demolish 

existing concrete channel lining, headwall and 

improve culvert at Avenue A 

$136,250 

 

Table 6 

Ranking Summary 
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Cost 

 

3 0 5 3 4 15 1,301,000 

 

 

Table 4 
Cost Estimate (Concrete Channel Repair Only) 

 Item TxDOT 
Item Units 

Unit 
/Price 

($) 
Quantity Item Total Comment 

No. Spec 

1 500 Mobilization (3%) LS 6,689  1 6,689    

2 100 Preparing Right of Way (4%) LS 8,918  1 8,918    

3 132 Embankment CY 6  552 3,254    

4 164 Seeding for Erosion Control SY 2  0 0    

5 432 Concrete Rip Rap CY 300  370 111,033    

 6   Patch Concrete Crack (Epoxy) LS 500  4 2,000  Assumed price 

7 432 Stone Riprap (8 IN) CY 70  19 1,361  

Some rock along banks to 
prevent erosion 

8  466 Headwalls and Wingwalls EA 10,000 1 10,000  Damaged headwall 

9 496 Removal of Conc. Rip Rap CY 300  279 83,811    

10 506 Temporary E&S Controls LS 300  5 1,500    

 11 -- Drainage Easement Acquisition SF 4.5       

12 -- Temporary Construction Easement SF 2  5,000 10,000    

    Engineering and Design Services (10%) EA 1  21,296 21,296  Assumed price 

Subtotal 259,900  

  
25% 

Contingency 65,000  

Total  324,900  
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2012-20 Edgefield/Rainforest Dr 

2012-20 A Rainforest Drainage Channel  

Site Description:  The channel banks are highly eroded with vertical incisions. The 

channel is approximately 2 to 4 ft deep and about 15 to 30 ft from bank to bank, depending on 

the amount of erosion on the banks. The channel invert slopes at about 2.0%, which is relatively 

steep. As a result, there are relatively high velocities and shear stresses in the stream leading to 

severe bank erosion. Additionally, there are thick cattails and other vegetation inside the banks 

of the channel, which, although reducing the capacity of the ditch, are likely also helping to 

prevent erosion in the channel bottom. In any case, the banks are quickly eroding.  

This channel reach should be considered for stream restoration improvements to 

restore the channel to a stable condition where water can efficiently flow through the reach 

without causing erosion. It is recommended that the vegetation be cleared and the banks laid 

back to a stable side slope between 2.5:1 and 4:1 (horizontal:vertical) based on a geotechnical 

soil stability analysis. The stream bottom should also be stabilized using about 5 five rock riprap 

grade-control structures placed along the channel to maintain a stable channel slope that will 

lower shear stress to a manageable level that the stream can handle without eroding the 

channel bed and banks.   The drainage easement is approximately 60 ft wide through this area 

and is probably adequate for any stream restoration activities, although temporary 

construction access easements might be required.  

Perceived Benefit:  This project would stop the loss of the stream’s bed and banks and 

the resulting sediment discharge as well as prevent the loss of additional residential property 

(back yards).  Additionally, stream restoration would enhance the aesthetics of the stream 

reach and prevent the loss of residential land area. 

Summary: This reach will continue to erode without bed and banks stabilization 

measures.  At a minimum, the channel banks should be laid back to a stable side slope with 

appropriate vegetation established. With available funding, further stable channel design 

options should be considered such as rock grade-control structures to prevent further channel 

downcutting. 
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Ranking Summary 
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2012-20 B Edgefield Drainage Channel 

Site Description:  This stream reach is one of the most extreme examples of channel 

erosion in the City. The soils appear to be silt or clay.  Very little vegetation grows within the 

channel banks in this area.  Additionally, the channel slopes at approximately 2% for the top 

half of this reach. This is steep enough to generate significant shear stresses through the reach.  

The remains of 2 concrete grade-control drop structures were observed in the field.  However, 

these grade-control structures have been washed out and no longer serve a useful purpose. 

They should be removed and reconstructed with rock riprap grade controls.  There is a 

concrete-lined 90-degree bend that has significant erosion just downstream of where the 

concrete ends.  Therefore, it is recommended that rock riprap be placed from the edge of the 

concrete apron downstream for approximately 10 to 15 ft as water transitions from the 

concrete to the natural soils. The acquisition of some drainage easement may be necessary to 

perform this work. If required, drainage easement acquisition might represent the majority of 

the cost for this project.   

Perceived Benefit:  Stream restoration measures would prevent this stream from 

eroding further and would add aesthetic value.  Furthermore, stream restoration would reduce 

sediment discharge.  

Summary: This stream is highly eroded. If it is not stabilized, it will continue to erode. In 

its current state, this area has little aesthetic appeal, and stream restoration including replacing 

the original washed-out concrete and constructing grade controls with rock riprap should be 

considered.  Some drainage easement acquisition may be required. 

 

 

 

Table 8 
2012-20 #1 Rainforest Drainage Channel Cost Estimate 

Item TxDOT 
Item Units 

Unit 
/Price 

($) 
Quantity Item Total Comment 

No. Spec 

1 500 Mobilization (3%) LS 1,924  1 1,924    

2 100 Preparing Right of Way (Clear Vegetation) (8%) LS 5,130  1 5,130  
Clear cattails and 
other vegetation 

3 110 Excavation CY 20  396 7,920    

4 132 Embankment CY 6  396 2,336    

5 164 Seeding for Erosion Control SY 2  1,484 2,968    

12 432 Stone Riprap (24 IN) CY 70  360 25,200  

5 Grade Control 
Structures 

13 110 Excavation for Stone Riprap Grade Control CY 20  360 7,200    

31 506 Temporary E&S Controls LS 300  15 4,500    

34 -- Temporary Construction Easement SF 2  4,500 9,000    

35 -- Outfall EA 5,000  1 5,000    

36 -- Utility Relocation (5%) LS 1   3,206  3,206    
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Table 9 
2012-20 #3 Edgefield Ditch 

Item TxDOT 
Item Units 

Unit 
/Price 

($) 
Quantity 

Item 
Total 

Comment 
No. Spec 

1 500 Mobilization (3%) LS 1,460  1 1,460    

2 100 Preparing Right of Way (4%) LS 1,946  1 1,946    

3 110 Excavation CY 20  321 6,427  
Assume equal to 
embankment 

4   Excavation CY 20  50 1,000  

Excavation for rock 
riprap apron DS of 
concrete 90-degree 
bend.  Assume 30-*15-
*3' 

5 132 Embankment CY 6  321 1,896  
Assume exqual to 
excavation 

6 164 Seeding for Erosion Control SY 2  1,935 3,869    

7 432 Stone Riprap (24 IN) CY 70  144 10,080  
2 grade-control 
structures 

8 432 Stone Riprap (24 IN) CY 70  50   

Rock riprap Apron DS 
of concrete 90-degree 
bend.  Assume 30-*15-
*3' 

9 110 Excavation for Stone Riprap Grade Control CY 20  144 2,880  

Assume excavation = 
rock volume 

10 496 Removal of Conc. Riprap CY 300  20 6,081  

Remove existing drop 
structure (Assume 25' X 
10' X 3') 

11 506 Temporary E&S Controls LS 300  15 4,500    

12 -- Drainage Easement Acquisition SF 5  17,500 78,750  Assume = 35 X 500, ft² 

13 -- Temporary Construction Easement SF 2  4,500 9,000    

14 -- Outfall EA 5,000  2 10,000    

15 -- Utility Relocation (5%) LS 1      2,433  2,433    

 

Table 10 

Ranking Summary 
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 2005-24 Dickens Ditch 

 

Site Description:  This site was identified in the 2005 

DMP for channel clearing and excavation. At the time of the site 

visit, the channel did not appear to require maintenance, 

although the stretch of stream between Westcliff Road and 

Trotwood Trail did have highly eroded banks encroaching 

somewhat on private property boundaries. Some channel bank 

armoring and stream restoration may be warranted in this 

reach. The drainage easement is about 25 ft wide, and the 

channel appears to be eroding, or is beginning to erode, outside 

of boundary of the drainage easement. No FEMA floodplain is 

mapped along this reach. Although there is no record of 

residential flooding from the September 2010 event, floodplain 

mapping along this reach should be considered as funding 

permits. 

Perceived Benefit:  Stream channel stabilization would prevent the loss of private 

property (land) and fences and prevent future erosion and sediment discharge. 

Summary:  The reach downstream of Westcliff Road is experiencing some erosion and 

has the potential to damage private property; this reach also erodes outside of the drainage 

easement. It is not clear exactly how fast this erosion is progressing toward or outside of the 

drainage easement, but it is certain to progress with time. Therefore, stream restoration is only 

considered to be a moderately high priority to prevent erosion before it threatens private land 

and fences.  
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Table 11 

Cost Estimate From '05 Inflation 

Year Index Value Cost 

2005 288 $291,480  

2011 346 $350,181  
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 2012-18 Fowler Run Ditch Infrastructure Repair 

 

Site Description:  Fowler Run Ditch is a concrete-lined ditch 

with approximately 8-ft bottom width, 20-ft top width, 3 to 5 ft 

deep, and 1 to 1 side slopes. The invert slope is approximately 0.01 

ft/ft. The ditch drains a total of 0.43 mi² of highly impervious urban 

area (Table 7). No FEMA floodplain has been mapped for this 

channel.  The capacity of the ditch appears to be less than the 10-

year storm. The channel is within a defined drainage easement 

approximately 40 ft wide. 

 There are 16 infrastructure failures identified along the 

Fowler Run Ditch. The failures include damage to the concrete 

walls where the concrete wall has failed from the toe of the wall 

and slipped down, or concrete has failed at the top of the wall 

where soil has been washed out on the overbank where the 

concrete wall meets the soil.  Repairs would entail replacing whole 

panels of concrete, patching concrete, and filling in spots that have 

washed out behind the concrete panels, and possibly adding rock armor on the overbanks to 

prevent soils from washing out behind the concrete. Given the low capacity of this channel, 

there are likely a number of residential properties that are in the 1% annual chance floodplain, 

and floodplain study of this area would be necessary to determine whether ditch capacity 

improvements are warranted.  

 Perceived Benefit:  Without repairs to this channel, future severe storm events will 

likely cause significant structural damage at locations where 

soil has started to wash out behind the concrete wall. There is 

the possibility of whole concrete panels failing and being 

washed downstream causing significant soil loss and reduced 

conveyance. Therefore, repairs to Fowler Run Ditch will 

prevent further structural damage, prevent erosion, and 

preserve channel conveyance.  

Summary: At a minimum, this channel should be 

maintained, concrete panels with structural failures should be 

removed and replaced, and overbank washouts should be 

filled in and possibly armored with rock to prevent future 

washouts. A preliminary engineering report identifying the 

ditch capacity and flooding risks should be considered for this 

ditch for possible FEMA floodplain mapping and/or ditch 

improvements. There appears to be enough drainage 

easement to allow for ditch widening if called for. 
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Table 15 

Ranking Summary 
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0 0 5 4 2 11 99,000 

 

Table 13 

Runoff Estimate (HEC-HMS) 

Drainage Area 

(mi
2
) 

10-Yr 50-Yr 
100-

Yr 

(cfs) 

0.26 707 982 1,118 

0.43 mi
2
 

(Outlet) 1,103 1,531 1,751 

 

Table 14 
Cost Estimate 

Item TxDOT 
Item Units 

Unit 
/Price 

($) 
Quantity Item Total Comment 

No. Spec 

1 500 Mobilization (3%) LS 1,954  1 1,954    

2 100 Preparing Right of Way (4%) LS 2,606  1 2,606    

3 164 Seeding for Erosion Control SY 2  200 400    

4   Patch Concrete Crack (Epoxy) LS 500 7 3,500    

5 432 Stone Riprap (12 IN) CY 70  86 6,028    

6 432 Concrete Riprap CY 300  108 32,472    

7 496 Removal of Conc. Riprap CY 300  92 27,472    

8 506 Temporary E&S Controls LS 300  16 4,800    

9   Engineering and Design Services (10%) LS 1  7,467 7,467  

Assumed price, may not be 
required for repair 

Subtotal 79,200  

 
  

25% 
Contingency 19,800  

 Total  99,000  
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 2005-28 Long Branch Detention and Riffle Pool  
 

Description: This area was originally identified in the 

2005 DMP for possible detention. There are about 25 structures 

in the 100-year FEMA floodplain downstream of this area. 

Additionally, a number of homes were flooded in the September 

2010 event.  There is no drainage easement in this area.   

The City is currently in negotiations with the landowner 

to take over the parcel of land running along this reach. Long 

Branch Creek is a relatively nice stream reach that has not been 

significantly modified from its original course or channelized due 

to development activities. A greenbelt runs down this stream 

and provides some wildlife and aquatic habitat.  For instance, 

beaver dams have been identified in this reach.  Although 

beaver dams can cause flooding issues, they do provide some 

water quality benefit in small rainfall events, and beaver dams 

provide habitat for aquatic species. Therefore, it may make 

more sense to use this area for hike and bike usage and for 

environmental purposes employing a riffle pool system and possibly constructing water quality 

ponds to help aerate and in general add aesthetic value to the area.  

Perceived Benefit: Constructing a flood control pond as suggested in the 2005 DMP 

would reduce flows; however, it would require that the existing greenbelt along the stream 

reach be destroyed. It is not clear whether construction cost for a detention pond would be 

justified by the benefit. However, a hike and bike system along with a riffle pools system and 

other environmental and water quality enhancements would benefit the City in general and the 

neighborhood specifically in terms of water quality and quality of life improvements.  

Summary:  It is not recommended that this area be used for flood control detention. 

Rather, it is recommended that this area be considered for hike and bike trails and water 

quality enhancements using riffle pools and water quality ponds.  There are no drainage 

easements through this reach. Therefore, easement acquisition will likely be the largest driver 

of cost.  A study of alternative water quality and flood control projects specifically for Long 

Branch Creek should be undertaken to determine the feasibility of water quality improvements 

within this reach. 
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Table 16 

Cost Estimate for Detention  

Year Index Value* Cost** 

2005 7563 $225,190  

2011 9011 $268,305  

*  ENR Construction Cost Index 
** 2005 cost estimate taken from 2005 Drainage Master Plan and do not 
represent accurate cost for the hike and bike enhancements. 

 

Table 17 

Ranking Summary 
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Figure 

 2012-24 Garcia Ditch Stream Stabilization 

Site Description:  There are 12 infrastructure failure 

locations documented along this earthen channel, with “nick 

points” in the channel bed and eroding banks. This reach is an 

earthen channel with 1:1 side slopes. Garcia Ditch has 

experienced rapid erosion due to the steep constructed side 

slopes and the lack of vegetation in the stream channel and 

overbanks that is necessary to stabilize channel bed/banks soils 

against erosion. This reach is eroding rapidly and will likely 

continue to erode into the banks, threatening fences and 

residential land. It is likely that the rate of erosion could be 

reduced if the banks were laid back to perhaps 1.5:1 (H:V).  

Additionally, it would be advisable to establish vegetation within 

this reach to the extent practicable. However, the ability of the in 

situ soils to support vegetative cover should be investigated.  

Drainage easement was not documented in the City’s 

drainage easement shapefile. However, that may be due to the relatively recent platting of this 

area. It therefore is not clear if drainage easement exists for this stream reach.  

Perceived Benefit:  Channel stabilization measures would prevent the banks from 

eroding across fence lines and prevent soil sediment discharge. Stabilization through vegetation 

would also enhance the aesthetic value of the channel. 

Summary: This channel has some severely eroded “nick points” within the channel, and 

the banks are eroding toward residential land, undermining fences and land. This reach should 

be considered as a moderate priority for stream stabilization measures. The availability of 

drainage easement is unclear, but is likely available through this reach.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 18 

Ranking Summary 
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 2005-25 Caprice Ditch 

 

Site Description:  This site was identified in the 2005 DMP 

for channel clearing and potential detention where the two 

stream branches come together, combining for about 0.095 mi2 

in drainage area. This site is also a candidate for parks and 

recreation improvements. The proposed detention site is just 

downstream of Fort Hood, and the amount of future 

development is not known. However, it is likely that Fort Hood 

will construct onsite detention for any major construction 

activities, so it is not clear how much additional runoff capacity 

exists for this reach in ultimate build-out conditions. Caprice 

Ditch has been cleared where indicated in the 2005 DMP, and 

immediate maintenance needs are not currently required for this 

channel. However, there is one spot where erosion has been 

reported just downstream of Westcliff Road. 

The detention location proposed in 2005 appears viable 

and may be worth considering to help lessen downstream 

flooding. There are 20 structures in the 100-year floodplain downstream of this site. 

Downstream of these structures is a reservoir maintained by the Bell County Water Control & 

Irrigation District controlling about 1.8 mi² of drainage area (Table 17). (The embankment is 

situated about 1.3 miles upstream of South Nolan Creek.) The Bell County WCID reservoir 

significantly lowers the downstream flows.   

It is unclear whether it would be more cost effective to improve Caprice Ditch in the 

areas where flooding is predicted to occur or to employ regional detention at the headwaters. 

A preliminary engineering report would be required to fully define the feasibility of regional 

detention in Caprice Ditch.   

Perceived Benefit:  There are enough structures in the 100-year FEMA floodplain 

downstream of the proposed pond location to make this site feasible for regional detention.  

Summary: Given the expense of regional detention, it is likely that the benefits of 

detention would not outweigh the cost of constructing regional detention. 
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Table 21 

Ranking Summary 
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0 0 5 0 1 6 378,353 

 

Table 19 

HEC-HMS Flow Summary 

Location Profile Drainage 

Area (mi2) 
Peak Discharge 

(cfs) 
Volume 

(acre-ft) 

At Confluence of 

Fork 
50-Year 

0.951 
                    1,856  298 

100-Year                     2,171  350 

At Bell Co. WCID 

Reservoir (Discharge) 
50-Year 

1.823 
                          48  231 

100-Year                           48  236 

 

Table 20 

Cost Estimate From '05 Inflation 

Year Index Value Cost 

2005 288 $314,930  

2011 346 $378,353  
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 2005-13 Bending Trail Creek 

 

Site Description:  2005 CIP #13 and 14 (Bending Trail and 

Acorn Creek) were combined and evaluated in a preliminary 

engineering report by Wallace Group. The Wallace Group PER 

considered storm sewer, channel, and culvert improvements in 

this neighborhood. See discussion given for CIP 2012-16 in the 

storm sewer and ditch neighborhood drainage section for more 

detailed information. This ditch has required some maintenance, 

and the culvert at Acorn Creek Trail is known to have clogged in the past and was therefore 

proposed for improvement to a 3 – 6’ X 5’ RCB. Additionally, there are some moderate to low 

priority erosion issues in the banks. The channel bed is limestone, and therefore only the banks 

with soil and vegetation are prone to erosion. 

Perceived Benefit:  The most distinct benefit to improving this area would be provided 

by improving the culvert at Acorn Creek Trail, which would help prevent debris clogging and 

potential future overtopping. 

Summary: There is not enough documentation of property damage in this area to justify 

improvement costs, as opposed to simply needing maintenance. Therefore, this improvement is 

considered a low priority.  This project is prioritized as part of CIP 2012-16 and is not specifically 

ranked here, but in general is considered a relatively low priority.   

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 
Looking upstream at Bending Trail Ditch standing on 

Acorn Creek Trail cross culvert.  
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 2012-14 Little Nolan Creek at Pilgrim Drive  

Site Description:  This general area was identified in the 

2005 Drainage Master Plan for capital improvement as CIP #22. 

The 2005 DMP suggested possible channel excavation and 

detention. A number of structures were known to have been 

inundated in the September 2010 storm event. Given the size of 

the watershed and magnitude of the flow above this location, 

major channelization and/or the construction of a levee would 

be required to protect the structures currently in the 100-year 

floodplain.   There are approximately 104 structures in the 100-

year FEMA floodplain on both the east and west bank of Little 

Nolan Creek in this area. Some of the most significant flooding 

occurs on Pilgrim Drive (see picture below). The most cost 

effective flood control improvement in this area would likely be a 

levee. However, due to the expense of building such a flood 

control structure, such a project likely would not be considered 

feasible or cost effective. It is recommended that this area be identified for possible repetitive 

loss grants. 

This reach of Little Nolan Creek has opportunities for adding vegetative and bank 

stabilization that would be advantageous from an environmental and water quality standpoint.  

Finally, a Letter of Map Revision is being developed for this area to more-accurately 

represent the FEMA 100-year floodplain to correct past modeling issues.    

Perceived Benefit:  Although major floodplain improvements are not recommended for 

this area, vegetative and channel bank restoration and stabilization would enhance the 

environmental and aesthetic characteristics of the surrounding area. 

Summary: Major engineering and construction capital improvements projects are not 

recommended for this area given the magnitude and complexity of preventing residential 

flooding. However, Little Nolan Creek should be considered for channel bank restoration and 

vegetative improvements to enhance aesthetic and environmental considerations.  
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Table 22 

Runoff Estimate (HEC-HMS) 

Drainage Area 

(mi
2
) 

10-Yr 50-Yr 100-Yr 

(cfs) 

9.6 11,383 16,110 18,393 

 

 
City staff indicating approximate high-water 

mark elevation for residential property on 

the west bank of Little Nolan Creek. 
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 2012-19 Little Nolan Creek Stream Restoration 

 

Site Description:  This reach of Little Nolan Creek is 

between East Stan Schlueter Loop and East Elms Road. Some 

bank erosion and erosion at some of the outfalls were 

documented after the September 2010 storm, in particular just 

downstream of East Stan Schlueter Loop. Upon a field visit to the 

site, it was determined that the bank erosion and outfall erosion 

are relatively minor. However, this reach does have the potential 

to experience more severe erosion in the future, in particular as 

the watershed upstream of this site develops with increased 

peak flow and runoff volume. There are 6 structures within the 

FEMA 100-year floodplain; however, no structures were 

reported to have flooded in the September 2010 event. 

Although erosion is only of moderate severity, soil stabilization 

at the outfalls of this project should be considered using fill and rock riprap.  

Perceived Benefit:  Repairing the outfall will halt more severe erosion and soil 

discharge. 

Summary: Bank erosion is only moderately low severity; however, there is some 

moderately severe erosion at a few of the outfalls.  Repairing the outfalls would be relatively 

inexpensive and should be considered, but overall this project is considered a low priority. This 

area has the potential for severe bank erosion to occur and should be monitored. 
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