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1 Introduction		
As you are aware MMM Group has been retained by Bentall Kennedy (Canada) LP - Lazy Pat Farms 
(hereinafter referred to as Lazy Pat lands) to undertake an assessment of the natural environmental 
features in support of the proposed commercial land development.  The results of field investigations 
and monitoring were documented in the Environmental Impact Report/Functional Servicing Study 
(March 2011) and submitted to the Town of Oakville (Town) and Conservation Halton (CH) for review.  
The Town and CH provided comments in an August 5, 2011 e-mail and a subsequent September 6, 
2011 correspondence.  The majority of the comments are addressed in a response table that has been 
prepared and submitted under a separate cover.  Due to the nature of data collected and the 
corresponding analysis, the response table format was not considered a suitable format to present 
detailed information and as a result (this) Memorandum NH#1 – Reach 14W-14A Aquatic Habitat has 
been prepared and referred to in the response table.  This memorandum focuses principally upon 
information requests associated with Reach 14W-14A also referred to as the “farm pond” and should 
also be considered an addendum to the EIR/FSS submitted to CH and the Town. 

This memorandum details the additional fieldwork undertaken to address undertaken between June 
and October 2011 and the analysis of the data.  Specifically the following information is addressed: 

1.1 Fish	Community	Survey	
CH has recommended that at least 2 or 3 gear types be used to sample fish species in the pond based 
on the rationale that different fish species will utilize different habitats in the pond (i.e. shallow water vs. 
deep water, shaded water versus open water and the availability of cover).   

1.2 Fish	Community	Classification	
CH has indicated that they consider the pond to have a self-sustaining coolwater fish population.   

1.3 Supplemental	Fish	Habitat	Documentation	
CH has requested supplemental fish habitat surveys to identify habitat features supporting critical life 
stages, bathymetric surveys and aquatic vegetation surveys.   

1.4 Water	Temperature	Data		
CH requested the installation three continuously recording temperature data loggers in the deepest 
area of the pond at depths of 33%, 66% and near the bottom. In addition to temperature monitoring, 
sampling for dissolved oxygen and water clarity measurements at these depths should be undertaken.   
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1.5 Thermal	Impacts	of	Proposed	Conversion	of	Farm	Pond	to	a	SWMP		
CH has suggested that the conversion of the farm pond to a SWMP will result in an increase to the 
thermal warming impacts and will cause a less stable thermal regime. 

1.6 Phytoplankton/Zooplankton	Production		
HC has indicated that the pond contributes self-sustaining phytoplankton and zooplankton to 
downstream watercourses during periods of high flow.   

1.7 Sediment	Source	
HC has indicated that the pond provides a source of sediment to downstream watercourses as a 
provision for bedload, an important resource to maintain erosion in a state of dynamic equilibrium.   

1.8 Organic	Material	Source	
HC has indicated that the pond is a source of organic material in the form of leaves, twigs, etc. to 
downstream watercourse for downstream watercourses that helps provide a base of the food chain.  

1.9 Headwater	Wetland	Function	
HC indicated that the pond can be considered a headwater wetland that provides many functions which 
are beneficial from a fish community, water quality, water quantity, wildlife habitat and flood regulation 
standpoint.   

1.10 Pond	providing	Pelagic	and	Littoral	Habitat	
CH has indicated that the pond provides pelagic and littoral zone habitat that is adjacent to open water 
areas; both of which are limited to in the North Oakville area. 

2 Existing	Conditions	
As described in Section 5.3.4.4 (p. 5-26) of the EIR, the farm pond was constructed between 1954 and 
1960 as a component of the agricultural operation (likely irrigation) and functions as a by-pass pond 
with a single inlet/outlet and has an intermittent connection to the receiving watercourse (Reach 14W-
12).  The source of water for the pond consists of surface water contributions, specifically flow from 
Reaches 14W-14, 14W-13 and perhaps backflow from 14W-12.  Water is stored in the farm pond 
stores the water until such time as the water level reaches a certain elevation then the pond discharges 
into Reach 14W-12.  Thus the farm pond’s connection to Reach 14W-12 is related to the surface water 
level.   

An examination of the groundwater conditions potentially influencing the farm pond were also examined 
and based on hydrogeological investigations undertaken in support of the development plan, the farm 
pond is losing water into the ground.  As a result the farm pond does not appear to be receiving 
sufficient groundwater inputs that would moderate thermal impacts and provide a stable thermal regime 
or maintain a consistent water depth.  This assessment is supported by the water temperature data 
presented in the following sections. 

Due to the inlet/outlet feature as well as the minimal groundwater interactions, water discharging from 
the farm pond will consist of the surface water that during the summer is at its warmest.  This water is 
then discharged into Reach 14W-12 supporting coolwater Redside Dace habitat.   
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3 Results	and	Assessment	of	Additional	Data		
The following sections respond to the HC comments related to the farm pond (Reach 14W-14A), 
specifically the request for additional information and their suspected functions of this feature that were 
outlined in the August 3, 2011 email as well as the September 6, 2011 correspondence.  .   

3.1 Fish	Community	Survey	
As was identified in the EIR, fish community sampling had been undertaken in 2002 by MMM Group 
(formerly Marshal Macklin Monaghan Ltd) using minnow traps to obtain baseline fish community data.  
Fish community sampling was also undertaken in 2002 by Natural Resource Solutions Incorporated 
(NRSI), a member of the consulting team preparing the NOCSS, using a backpack electroshocking 
unit.  MMM Group replicated these sampling methods in the pond in 2009 to document up to date data 
in support of the preparation of the EIR.  Both of these sampling events used two sampling methods 
thus meeting the recommended 2-3 methods identified in the HC August 3, 2011 email.   

The EIR summarized the fish community data collected in 2002 and 2009 that indicated a fish 
community made up largely of tolerant fish species.  The one exception was the presence of 
Largemouth Bass that we presume is stocked considering the absence of naturally occurring suitable 
habitat in the area as well as the artificial nature of the pond that are often stocked by landowners.  This 
data is summarized in Table 1.   

Table 1:  Summary of Fish Community Sampling (14W-14A, MESP 2003, MMM, 2003 & MMM, 2009) 

Common Name Scientific Name Number of Individuals 

Brook Stickleback  Culaea inconstans 2 
Brown Bullhead Ictalurus nebulosus 1 
Creek Chub Semotilus atromaculatus 37 
Largemouth Bass  Micropterus salmoides 3 

White Sucker Catostomus commersoni 7 

 

In response to the August 3, 2011 CH email, an additional round of sampling was undertaken in 2011.  
A Licence to Collect for Scientific Purposes (Licence no 1064904) was obtained from the MNR on 
(September 26, 2011) to undertake the 2011 fish community sampling.  Fish community sampling 
efforts in 2011 involved the use of minnow traps and pot traps set throughout the pond at various 
locations and water depths to collect fish that are anticipated to use the different habitats within the 
pond.  The nine (9) traps were set between 0915 and1206 hrs on October 6, 2011, for a period of 24 
hours (Table 2).  It has been our experience (throughout the province) that the use of pot traps in 
combination with minnow traps have resulted in the capture of a wide range of species including 
Centrarchidae, Cyprinidae, Gadidae, Percidae, Esocidae and Umbridae various age classes (young-of-
the-year, juvenile and adult).   
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Table 2:  Summary 2011 Sampling Methodology/Gear Types 

Equipment Type UTM Coordinate 

Pot Trap 17 T 598200 4809169 

Minnow Trap 17 T 598203 4809161 

Pot Trap 17 T 598195 4809148 

Minnow Trap 17 T 598148 4809160 

Pot Trap 17 T 598155 4809155 

Minnow Trap 17 T 598168 4809209 

Minnow Trap 17 T 598076 4809221 

Minnow Trap 17 T 598033 4809233 

Minnow Trap 17 T 598031 4809218 

Minnow Trap 17 T 598067 4809189 

 

The fish community captured in 2011 is similar to the fish captured in previous sampling events and did 
not revise the previous understanding of the pond as supporting a warmwater community with 
coolwater tolerant species.  Due to the habitat present in the pond, poor connectivity to downstream 
habitat as well as the thermal regime a more diverse community is unlikely to be supported by the 
pond.  Table 3 summarizes the results of fish community sampling in 2011.  These species are 
consistent with previous sampling efforts in the pond for species composition with the addition of 
another warmwater species, Pumpkinseed.   

 

Table 3:  Summary of Fish Community Sampling (14W-14A, 2011) 

Common Name Scientific Name Number of Individuals 

Brown Bullhead Ameiurus nebulosus 7 

Creek Chub Semotilus atromaculatus 7 

Largemouth Bass Micropterus salmoides 1 

Pumpkinseed (adult & YoY) Lepomis gibbosus 81 

 

As a result the fish community of the farm pond has been surveyed on the following occasions and the 
approximate locations identified on Figure 1: 

 2002 MMM Group – Minnow Trap (approx. 24 hr set) to obtain background data for site; 

 2002 NRSI – Backpack Electroshocking along the shoreline in support of NOCSS; 

 2009 MMM Group – Minnow Trap (approx. 24 hr set) in support of the EIR; 

 2009 MMM Group – Backpack Electroshocking along the shoreline in support of the EIR 

 2011 MMM Group – Minnow Trap to supplement existing data at request of HC 

 2011 MMM Group – Pot Trap to supplement existing data at request of HC 
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It is our opinion that the use of 3 sampling gear types as well as two sampling events in each year 
(2002, 2009 and 2011) at times by two separate parties should be sufficient to characterize the fish 
community present in this farm pond.  Given the effort, cost and the type of habitat present the use of 
alternative sampling methods suggested by HC including a boat electroshocker are not warranted as it 
is unlikely that the fish community would differ from that observed during previous sampling of this farm 
pond.   

As requested by CH we have also calculated the catch per unit effort (CPUE) for the sampling events, 
excluding NRSI data as it is unavailable.   

Minnow/Pot Trap 

Average fishing time (unit of effort) for the 10 minnow and pot traps set in 2011 is 26 hours for an 
approximate total fishing time of (10 traps x 26 hrs) 260 total trap hours.  The total number of fish 
captured is 103.  Resulting in a catch per unit of effort (CPUE):  

CPUE = [# fish / # Total Trap Hours]  

            = [103 Fish / 260 Total Trap Hours]  

            = 0.396 Fish / Total Trap Hours 

Electrofishing 

For the electroshocking we captured 6 fish during 368 shocking seconds within an area sample of 
approximate 320 m2.   

CPUE = [# fish / Sampling Effort] 

            = [6 Fish / (320 m2/ 368 second)] 

            = [6 Fish / 0.87 m2/s] 

            = 6.89 Fish / (m2/s)  

3.2 Fish	Community	Classification	
The species captured as well as their thermal classification (based on thermal preference) is identified 
in Table 4.  The three coolwater species identified in the table have a preference within the coolwater 
thermal regime; however, they also have a tolerance for warmwater habitat and are commonly found 
within warmwater habitats.  These three species including White Sucker, Creek Chub and Brook 
Stickleback have a thermal range of 0ºC to 31.2ºC, 1.7ºC to 32.5ºC and 0ºC – 30.6ºC respectively.  
When examining the warmwater species thermal preferences and ranges of tolerance it would appear 
that the habitat present is well suited to their thermal requirements.   

As a result of the thermal tolerances of the coolwater species and the water temperature data 
presented in the following sections, it would appear that the classification of this community as a 
warmwater is more appropriate.  This is supported by NOCSS Characterization Report (p.4W-118) that 
states “There is a manmade online pond (14W-14A) located in the vicinity of Dundas Street. Shoreline 
habitat of this pond consists of cattails, stumps and woody debris. Underwater habitat throughout the 
pond is unknown. Substrate consists of silt and muck. This pond supports a warmwater baitfish and 
sportfish community (LGL 1999, NRSI 2005). The presence of sportfish indicates that the pond is 
productive as largemouth bass are the top level predator species requiring a substantive forage base.”  
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Table 4: THERMAL AND VELOCITY TOLERANCES FOR FISH SPECIES KNOWN TO OCCUR WITHIN THE ZONE OF INFLUENCE* 

FISH SPECIES LIVE STAGE  

COMMON 

NAME 
SCIENTIFIC 

NAME 
SPAWNING EGG/EMBRYO LARVAE/FRY JUVENILE ADULT 

MORTALITY (ADULT) PREFERRED 

TEMPERATURE (TABLE 

3, CHU ET. AL., 2009) Acclimation Temperature 
Upper Incipient Lethal 

Temperature 
Brook 
Stickleback 

Culea 
inconstans 

May – June at 8ºC - 19ºC Hatch: 
8 – 10 days at 16ºC - 17ºC 
9 – 11 days at 17ºC - 18ºC 
Optimum hatching temp.: 18.3ºC 
max for embryo survival: 21ºC 

  Thermal range: 0ºC – 30.6ºC 

25ºC - 26ºC 30.6ºC 21.3 ºC 

Creek Chub Semotilus 
atromaculatus 

April – July 
Spawning triggered at: 12.8ºC 
Range: 12.8ºC – 26.7ºC 

Hatch in 10 days at 13ºC 
Temperature range for hatching: 
15ºC - 20ºC 
 
Optimal temperature range for 
embryo: 14ºC - 20ºC in spring 
 

 Optimal growth range: 
12ºC - 24ºC, preferred 
for growth: 21ºC 

Thermal range: 1.7ºC – 32.5ºC 
5ºC 24.7ºC 

20.8 ºC 

10ºC 27.3ºC 

15ºC 29.3ºC (lower 0.7ºC) 

25ºC 30.3ºC (lower 4.5ºC) 

Largemouth 
Bass 

Micropterus 
salmoides 

May – June 
Spawning occurs at: 17ºC - 22ºC 

Hatch: 
13ºC - 26ºC, optimal: 20ºC - 21ºC 
low survival >30ºC and <10ºC 
 
Upper lethal limits: 
Acclimated to 20ºC is 36.7ºC 
Acclimated to 28ºC is 40.1ºC 

Larvae: 
Thermal range: 20ºC - 30ºC 
Preferred: 27ºC 
Fry: 
Thermal range: 17.5ºC – 
27.5ºC 
Preferred: 27ºC 
Critical limit: >36ºC 

Thermal range: 23ºC - 
31ºC 
Preferred: 30ºC 
Optimal growth: 24ºC - 
30ºC 
 
Little growth <15ºC 

Thermal range: 10ºC - 38ºC 
Preferred temp.: 30.3ºC 
 
 

20ºC 32.5ºC (lower 5.5ºC) 

30.2 ºC 
25ºC 34.5ºC (lower 7ºC) 

30ºC 36.4ºC (lower 11.8ºC) 

Pumpkinseed Lepomis 
gibbosus 

May – August 
Spawning occurs at: 20ºC - 28ºC 
At 11ºC - 13ºC spawning ceases 

Hatch: 
19ºC - 28ºC, optimum temperature: 
28ºC 

 Thermal range: 24.2ºC 
- 32ºC 
Preferred: 30ºC 
Lower lethal temp.: 
2.1ºC when acclimated 
to 12ºC in summer. 

Thermal range: 4.5ºC - 38ºC 
Preferred: 26ºC 
Signs of stress begin at 31ºC - 
38ºC and < 4.5ºC 

5ºC (lower 1.1ºC) 

26 ºC 

10ºC (lower 1.2ºC) 
12ºC 28.5ºC (lower 3.6ºC) 
20ºC 31.6ºC (lower 6.4ºC) 
28ºC 31.9ºC (11.3ºC) 
30ºC 34.8ºC (lower 13.4ºC) 
32ºC 33.5ºC 
34ºC 37ºC (lower 16.1ºC) 

White Sucker Catostomus 
commersonii 

April – June 
Spawning migration triggered: 10ºC - 
18ºC 
Spawning occurs: 7ºC - 10ºC 

Hatch: 
13.9ºC - 20ºC, prefer 11ºC - 16ºC 
upper lethal temp.: 24ºC 
lower lethal temp.: 6ºC 

Thermal range: 13ºC - 25ºC, 
preferred 27ºC 
Upper lethal: 32ºC 

Upper lethal temp. 
26ºC - 31ºC, lower 
lethal temp. 21ºC - 6ºC 
 
 

Thermal range: 0ºC – 31.2ºC 
Preferred temp.: 22.4ºC 
 
 

5ºC 26.3ºC 

22.4 ºC 

10ºC 27.7ºC 

15ºC 29.3ºC 

20ºC 29.3ºC (lower 2.5ºC) 

25ºC 28.3ºC (lower 6.6ºC) 
Brown 
Bullhead 

Ameiurus 
nebulosus 

May – June 
Temperature reaches 21.1 ºC 

Hatch: 20.6 ºC to 23.3 ºC   Upper Tolerance Temperature:  
36.1 ºC 
 

6 ºC  28.6 ºC  

36 ºC 37.5 ºC 26 ºC 
Becker, G. C.  1983.  Fishes of Wisconsin.  University of  Wisconsin Press. 
Coker, G.A., C.B. Portt, and C.K. Minns.  2001.  Morphological and Ecological Characteristics of Canadian Freshwater Fishes.  Can. MS Rpt. Fish. Aquat. Sci. 2554: iv+89p. 
Eakins, R. J. 2005.  Ontario Freshwater Fishes Life History Database.  Version 2.66. On-line database.  (http://www.afs-soc.org/fishdb/index.htm), 15 January 2005. 
Holm, Erling. Assistant Curator of Fishes, Department of Natural History, Royal Ontario Museum.  Personal Communication March 16, 2005. 
McMahon, T.E. 1982. Habitat suitability index models: Creek chub. U.S.D.I. Fish and Wildlife Service. FWS/OBS-82/10.4. 23pp. 
Scott, W.B. and E.J. Crossman.  1998.  Freshwater Fishes of Canada.  Galt House Publications.  Oakville, ON. 
Twomey, K.A., K.L. Williamson, and P.C. Nelson.  1984.  Habitat suitability index models and instream flow suitability curves: White sucker.  U.S. Fish Wildl. Serv. FWS/OBS-82/10.64.  56 pp. 
Wismer, D.A. and A.E. Christie. 1987. Temperature relationships of Great Lakes fishes: a data compilation .  Great Lakes Fishery Commission Special Publication 878-3. 165p. 
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3.3 Supplemental	Fish	Habitat	Documentation	
The pond to date has not been actively managed by the landowner as anything but a farm pond and in 
that time the absence of management for its intended function as agricultural function has allowed it to 
naturalize.  HC has requested additional information including the preparation of a bathymetric survey, 
critical habitat assessment in addition to this request sediment sampling and an attempt to visually 
assess habitat in the deeper portions of the pond was undertaken.  Aquatic habitat was visually 
assessed from the shoreline and wadeable depths to document near shore habitat as well as aquatic 
vegetation.  Deeper water areas were assessed during field investigations in 2011 from a canoe 
including the attempted use of an underwater camera.  This vantage point allowed staff to view 
submerged vegetation in the shallow, non-wadeable areas of the pond and to easily document the 
riparian community along the waterline.   

Bathymetric Survey 

The bathymetry of the pond is illustrated in Figure 1.  The pond is generally shallowest at the northwest 
end of the pond, with depth increasing fairly uniformly toward the southeast end of the pond.  The slope 
of the pond bottom varies, with some areas having a greater slope than other areas.  The most 
prominent slope occurs along the southeastern end of the pond, parallel to the laneway. 

Aquatic Vegetation 

The aquatic vegetation associated with the farm pond consists of emergent vegetation, submerged and 
floating vegetation.  Algal growth occurs throughout the pond primarily at the northwest end and along 
the perimeter of the pond, which consists of dense mats of algae.  Similar algae mats were observed in 
Stream Reaches 14W-16 and 14W-12 over the course of 2009 and 2011 field investigations on the 
Lazy Pat lands.  A detailed species list associated with the pond is presented in the EIR.  In addition to 
the vegetation identified in the EIR, supplemental vegetation investigations were undertaken in 2011 
and resulted in the identification of two additional species including: 

 Stalk-grain Sedge (Carex stipata) 

 Common Hornwort (Ceratophyllum demersum) 

 

Fish Habitat Structure and Function 

As previously mentioned the aquatic habitat in the shallower areas of the pond was assessed from the 
shore as well as wadeable water depths with deeper areas examined from a canoe examining the 
surface as well as attempting to examine the deeper water areas with an underwater camera.  
Generally the dense aquatic vegetation appears to provide the greatest amount of cover and habitat for 
the fish present.  Woody debris is scattered along the shoreline in limited quantities owing to the 
absence of woody vegetation surrounding the pond.  Observations of the deeper water area with the 
underwater camera were unclear owning to the limited clarity in the pond however, there were 
scattered areas of submerged vegetation stems observed during the examination.  It is anticipated that 
the cover/structure habitat within the deeper water area is limited due to the constructed nature of this 
feature, its function as a farm pond (fish habitat structured unlikely to have been installed) and the 
absence of woody debris and/or coarse substrate that would improve habitat complexity.  As a result it 
appears that the main cover habitat within the pond consists of the aquatic vegetation along the fringe 
of the pond.   

The substrate of the pond was also observed using a combination of visual assessments during field 
investigations as well as using an Ekman Dredge from the canoe.  Generally with the exception of the 
boulders and concrete debris along the laneway, the substrate throughout the pond is dominated by silt 
and muck which is consistent with observations made in NOCSS.   

Fish Habitat Structure and Function 



 
  Page 8

 

100 Commerce Valley Drive West, Thornhill, ON  L3T 0A1  |  t: 905.882.1100  |  f: 905.882.0055  |  w: www.mmm.ca 

The pond presumably provides suitable specialized habitat for the species present (i.e. spawning 
habitat, nursery habitat, etc.)  however, considering the generalized nature of the species present their 
requirements are often limited to spawning habitat.   

Specialized spawning habitat associated with the Largemouth Bass and Pumpkinseed is likely located 
in the shallower habitat in the vicinity of the inlet/outlet as well as the gently sloping pond bed in this 
northern portion of the pond.  As the depths increase towards the laneway, the habitat in this area is 
less likely to provide this type of suitable specialized habitat.  The combination of dense aquatic 
vegetation surrounding the pond shores (for Largemouth Bass) as well as adjacent open water habitat 
(for Pumpkinseed) would be suitable to fulfill the majority of the habitat needs for these species as it 
provides cover and forage habitat.  It is anticipated that the deeper area within the pond at the south 
end provides overwintering habitat for this and the other species present.  

Extensive spawning habitat is available for Brown Bullhead that requires muddy substrates in close 
proximity to woody debris/aquatic vegetation and flooded vegetation.  The pond provides suitable 
habitat for this species that is typically found near /on the bottom in shallow, warmwater habitats, in 
slow moving water (i.e. ponds, small lakes, etc) in association with dense aquatic vegetation, and sand 
to mud bottoms.  

Brook Stickleback spawns on the stems of aquatic or flooded vegetation that are abundant in the area 
and the habitat in the pond provides suitable habitat for the species as they are often found in wetlands, 
beaver ponds and pond habitats with aquatic vegetation and are able to withstand periods of low 
dissolved oxygen.  Given the habitat present they are well suited to the pond owing to the dense 
aquatic vegetation and seasonally flooded shoreline (flooded vegetation).     

It would appear that the pond does not provide spawning habitat for Creek Chub as they typically will 
spawn in riffle habitat with gravel substrate.  Creek chub are not typically found within pond habitat, 
they do occupy small lakes in nearshore areas.  Although the farm pond is not its preferred habitat for 
creek chub they are a very common species and generalists in their habitat needs and as a result does 
not require additional specialized habitat.        

Spawning habitat for White Sucker does not appear to be present in the farm pond as they tend to 
spawn in shallow flowing water over gravel substrate.  In lake environments they will spawn over 
gravelly/sand shoals subject to wave action, this habitat is not present in the farm pond.  White Sucker 
is also a tolerant species that does not demonstrate a preference for a specialized habitat type beyond 
spawning, and are tolerant of a wide range of water quality conditions including turbidity and low 
dissolved oxygen.   

 

   Riparian Habitat 

Generally the vegetation community results in an open canopy with scattered trees and shrubs.  
Several mature trees, which include Basswood are growing at the top of the exposed bank, providing 
the only significant shading for the pond.  The vegetation along perimeter of the southern end of the 
pond consists of purple loosestrife, water plantain, lance-leaved aster, queen anne’s lace, cutgrass, 
and fox sedge.  Several shrubs grow along the shoreline adjacent to the laneway amongst the cobble 
and concrete debris that forms the shoreline.  A detailed species list associated with the pond is 
presented in the EIR. 
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Water Levels 

As discussed the pond receives input from tributaries 14W-13 and 14W-14 at the north end and 
through surface flows from the relatively small catchment area from the adjacent table lands draining 
the pond.  As a result, water levels can fluctuate by more than a meter during periods of heavy rains.  
The following pictures show the staff gauge installed at the south end of the pond at the deepest part of 
the pond.  The photo on the left (Plate 1) was taken on (October 6, 2011 when Environment Canada 
recorded 0 mm of rainfall during the 24 hours prior, (26.5 mm of rain – 7 days prior).  The photo on the 
right (Plate 2) shows the staff gauge on October 20, 2011 with when Environment Canada recorded 
approximately 60 mm of rainfall during the 24 hours prior (63.5 mm of rain – 7 days prior).  The 
observation suggest that the pond is heavily influenced by the surface water contributions and that 
once the pond is no longer hydraulically connected to the downstream watercourse, there are no other 
inputs that assist in maintaining water levels.  Instead the water level is decreased through evaporation.   

 

  

Plate 1:  Staff Gauge, October 6, 2011     Plate 2:  Staff Gauge, October 20, 2011 

 

Water Quality Monitoring 

Water quality monitoring for dissolved oxygen and water clarity was recorded at the approximate 
location of the water temperature logger strings and at the approximate vertical position of the 
temperature loggers.   

Dissolved Oxygen 

Dissolved oxygen was sampled using (HANNA HI9146-04N Dissolved Oxygen Meter and was 
compared against the target of 6 mg/l identified in the OMB Mediation Item: Stormwater Management – 
Temperature and Dissolved Oxygen Targets.  For Fourteen Mile Creek, the conservative DO target is 6 
mg/l, which is the Provincial Water Quality Objective for coldwater fisheries associated with a water 
temperature of 20ºC.  Dissolve oxygen measurements taken at the three temperature logger locations, 
representing the north, middle and south areas of the pond indicate that oxygen levels vary based on 
depth and the time of the year.  As expected and likely due to surface agitation, the DO levels in the 
pond at the surface meet or exceeding the OMB target.  As the depth increases, the DO levels continue 
to drop with DO levels at depths of 2.0 m or greater below the OMB target of 6 mg/l associated with 
recorded water temperatures between 20 and 24.3 ºC.  This distribution of DO is not unexpected 
considering the shallow depth of the farm pond and the likelihood of mixing.  The reduced DO in the 
deeper area is likely attributed to less mixing and bacteria activity in the sediment. 
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Water Clarity 

Water clarity was also documented at each of the water temperature logger string locations using a 
Secchi Disk (Table 5).  The Sechi Disk is a black and white circular plastic plate, 20 cm diameter.  A 
measured line is attached to the center of the disk to allow the recorder to note the depth of the disk as 
it is lowered into the water.  The depth at which the disk was no longer visible was recorded.  The disk 
was then lowered slightly and slowly retrieved to a depth at which the disk became visible.  This depth 
was also recorded.  The Secchi Disk provides a quantitative way of identifying the level of clarity 
(transparency determinations) in natural waters.  Water that is clear has a high transparency, resulting 
in a higher secchi depth reading, which indicates lower turbidity.  Transparency in freshwater systems 
typically decreases in the summer when plankton, silt and organic matter are more likely to be 
prevalent.  For reference, the most transparent lakes are usually seepage lakes as this characteristic 
greatly reduces the amount of silt bearing influents.  Drainage lakes carry more silt and usually are less 
transparent.  To minimize errors during the readings, the same observer was used, using the same 
method and all readings were taken between 10am and 2pm.  The weather conditions on each reading 
were generally the same, with clear sunny skies. 

 

Table 5:  Summary of Secchi Depths for Stream Reach 14W-14A (2011) 

Date  Sampling Location  Secchi Down (m)  Secchi Up (m)  Clarity Depth (m) 

August 19 

South Logger  0.75  0.60  0.675 

Middle Logger  0.60  0.50  0.55 

North Logger  0.60  0.60  0.60 

August 24 

South Logger  0.60  0.40  0.50 

Middle Logger  0.70  0.50  0.60 

North Logger  0.55  0.45  0.50 

October 7 

South Logger  0.55  0.45  0.50 

Middle Logger  0.54  0.52  0.53 

North Logger  0.52  0.51  0.515 

 

Readings were taken at the approximately at the same time and were based on three separate 
readings.  The water clarity in the pond showed little variation in water clarity throughout the pond and 
no marked improvement in water clarity during the sampling period.  The highest reading was recorded 
in the deepest part of the pond at the south (0.675 m).  However, the difference between the highest 
and lowest reading is 17.5 cm (0.175 m).  This suggests that visibility within the water would range 
between 0.5 and 0.68 m during sunny, clear sky conditions, near the surface with light levels reaching 
plants at or below .68 m would be significantly reduced.   

This is supported by the observation of submerged vegetation in greater density at the north end of the 
pond where the water was shallow.  Using an underwater camera, visibility was extremely poor at the 
south end of the pond and although scattered stems of submerged vegetation were observed, the 
plants were sparse. 

The lack of clarity would likely be attributed to a combination of wind action agitating the water thereby 
maintaining suspended sediments as well as phytoplankton.   
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3.4 Water	Temperature		
In recognition that additional water temperature data would likely be required, MMM Group initiated 
water temperature investigations in advance of receiving the August 5, 2011 e-mail, specifically the 
installation of water temperature loggers.  Water temperature monitoring in the pond was initiated on 
July 4, 2011 and used water temperature loggers set to record data hourly.  A total of nine loggers were 
installed, three at each string located along the length of the pond (Plate 3 and Figure 2).  Each string 
was set up to record the water temperatures at the bottom, middle and top of the water column.  The 
maximum depth of the bottom loggers (Logger String 1, south end) was approximately 3 m below the 
water surface at the time of installation (July 4, 2011). The minimum depth of the bottom loggers 
(Logger String 3, northern end) was 1.5 m below the water surface at the time of installation (July 4, 
2011).  Although maintaining the same distance from the bottom of the pond, the water depth relative to 
the surface for the middle and top loggers varied throughout the survey period due to fluctuating water 
levels.  The middle loggers were generally positioned halfway between the surface and bottom loggers, 
approximately 1.5 m, 1 m, 0.75 m (Logger Strings 1, 2 & 3 respectively). 

 

Although CH requested the installation of three loggers in the deepest part of the pond set at the 
bottom, 33% and 66% depth, the existing loggers were left in place due to the extent of the data 
collected and the distribution of a greater number of loggers than requested over varying depths was 
felt to provide sufficient coverage to cover the intent of the CH recommendation.   

 
Through consultation with CH the water temperature data was analyzed using methods identified in 
Evaluation of a Simple Method to Classify the Thermal Characteristics of Streams Using a Nomogram 
of Daily maximum Air and Water Temperature (Cindy Chu, et. al., 2009).  In the study, the maximum 
daily water temperature recorded between July 1 and August 31 was plotted against the maximum daily 
air temperature within the period.  Following consultation with CH, the temperature recorded at 4pm 
was selected as the maximum water temperature for the comparison which is consistent with the study 
that indicated that water temperature recorded between 4pm and 6pm represent the time during which 
water temperatures are most likely to be at their maximum.  The resulting graph of temperature 
comparisons provided a tool to determine if the water temperature could be characterized as coldwater, 
cool-coldwater, coolwater, cool-warmwater or warmwater.  The preferred nomogram used by CH staff 
for this purpose is Figure 7 on pg 1615 of the published study.  The approximate temperature ranges 
for the thermal classifications are summarized in Table 6: 
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Plate 3:  Facing north, showing the location of the temperature logger strings in the pond (left).  Vertical 
position of loggers on each string (right) 

 

Table 6:  Approximate Thermal Classification Ranges for Watercourses, Based on Figure 7 Nomogram 
(Chu. et. al., 2009) 

Thermal Classification Maximum Water 
temperature Range at 
24oC 

Maximum Water 
temperature Range at 
36oC 

Est. Maximum Water 
temperature Range at 
28 oC 

Coldwater 10 oC to 15 oC 10 oC  to 16 oC 10 oC to 16 oC 

Cold-coolwater 15 oC to 17 oC 16 oC to 20 oC 16 oC to 18 oC 

Coolwater 17 oC to 20 oC 20 oC to 24 oC 18 oC to 21 oC 

Cool-warmwater 20 oC to 23 oC 24 oC to 28 oC 21 oC to 24 oC 

Warmwater 23 oC to 32 oC + 28 oC to 32 oC + 24 oC to 32 oC + 

 

Water temperature sampling was undertaken between July and October, 2011.  For the purposes of 
analysis, only the water temperatures recorded at 4pm between July 4 and August 31, 2011 were used 
to determine the thermal classification of the pond.  The maximum daily air temperatures recorded by 
Environment Canada for the weather station at Lester B. Pearson International Airport in Mississauga 
Ontario during the assessment period reported temperatures ranging from 22.3 oC (August 28, 2011) 
and 37.9 oC (July 21, 2011), with an average temperature of 28.69 oC. A weather station is also located 
in the Town of Oakville; however, the difference in temperature comparison when using the Town of 
Oakville air temperature is less than 0.5oC.  As such, the use of the weather station at Lester B. 
Pearson was used as this is consistent with reference data for the EIS/FSS report (2009). 



 
  Page 13

 

100 Commerce Valley Drive West, Thornhill, ON  L3T 0A1  |  t: 905.882.1100  |  f: 905.882.0055  |  w: www.mmm.ca 

In order to identify the thermal stratification in the pond the temperature loggers were grouped 
according to the depth range where sampling occurred.  These depths represent the surface (0-1 m), 
mid-water (1-2 m), bottom (2 m+) of the water column.  As a result of the pond bathymetry profile, 
logger string locations, the nine loggers were assigned as follows: due to varying water levels during 
the season five loggers recorded temperatures at depths at 1 m or less (surface); two loggers occurred 
at depths between 1 and 2 m (mid-column) and 1 logger recorded at depths greater than 2 m (bottom).  
Figure 3 illustrates the thermal profile of the pond at 24 oC, 36 oC and at the average maximum air 
temperature recorded between July 4 and August 31.  A linear trendline was established for each set of 
data points to determine the thermal classification that best approximates the temperatures recorded 
for the surface, mid-water and bottom of the water column in the pond, where y = water temperature 
and x = Air Temperature (oC). 

 

Surface 

The linear trendline equation (Figure 4) for the average data at the surface of the column is:  

 y = 0.404x + 15.585 

Based on this equation, the temperatures at 24 oC and 36 oC are calculated to be 25.28 oC and 30.13 
oC, respectively.  Based on the temperature ranges in Table 6, the surface of the pond falls within the 
warmwater range.  Based on the average maximum air temperature the water temperature within the 
pond at the surface is estimated to be 27.18 oC (warmwater).  The lowest recorded temperature is 
22.74 oC, while the maximum temperature is 31.30 oC (difference: 8.56 oC). 

The data for the individual surface loggers are shown in Figure 5. 

Mid-Water 

The linear trendline equation (Figure 4) for the average data within the mid-water column is:  

 y = 0.3226x + 16.136 

Based on this equation, the temperatures at 24 oC and 36 oC are calculated to be 23.88 oC and 27.75 
oC, respectively.  Based on the temperature ranges in Table 6, the mid-water area of the pond falls 
within the warmwater to cool-warmwater range. Based on the average maximum air temperature the 
water temperature within the pond at the mid-water depth is estimated to be 25.39 oC (warmwater).  
The lowest recorded temperature is 21.65 oC, while the maximum temperature is 29.39 oC (difference: 
7.74 oC). 

The data for the individual mid-water loggers are shown in Figure 6. 

Bottom 

The linear trendline equation for the average data (Figure 4) at the bottom of the water column is: 

 y= –0.1173x + 24.607 

Based on this equation, the temperatures at 24 oC and 36 oC are calculated to be 21.79 oC and 20.38 

oC, respectively.  Based on the temperature ranges in Table 6, the bottom of the pond falls within the 
coolwater to cool-warmwater range.  Based on the average maximum air temperature the water 
temperature within the pond at the bottom of the pond is estimated to be 21.24 oC (cool-warmwater).  
The lowest recorded temperature is 17.4 oC, while the maximum temperature is 23.18 oC (difference: 
5.78 oC).The data for the individual bottom logger is shown in Figure 7. 

It is important to note that this cool-warmwater designation seems to conflict with the hydrogeological 
assessment that indicated that the pond is not receiving groundwater inputs that would assist with 
buffering of the thermal effects.  It is suspected that the temperature logger in question was actually 
embedded in the substrate (pulled under by the anchor) thereby inaccurately recording the soft 
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sediment temperature that is likely cooler than the water temperature.  This is further indicated by the 
absence of buildup of crusts/slimes/filamentous algae as observed on the other loggers that were 
suspended in the water column.  Essentially the general assessment of the pond as a whole remains 
the same as if this “cooler” water is present at the bottom of the pond it is not directly discharged into 
the receiving watercourse and detailed hydrogeological assessment confirms an absence of 
groundwater inputs into the pond during this period.   

Table 7 summarizes the calculated temperatures based on the maximum water temperature 
comparison against maximum daily air temperature.  Included in the table are the minimum, maximum 
and average recorded temperatures.   

Table 7: Summary of Calculated Water Temperatures in the Pone (14W-14A) based on the Max Air Temp 
vs. Max Water Temp Trendline between July 4 and August 31, 2011. 

Water Depth 

Calc 
H2O 
temp @ 
24 oC 

(oC) 

Calc 
H2O 
temp @ 
36 oC 

(oC) 

Calc 
H2O 
temp @ 
28.69 oC

(oC) 

Lowest 
recorded 
Maximum 
Water Temp 
(oC) 

Highest 
recorded 
Maximum 
Water Temp 
(oC) 

Average 
recorded 
Maximum 
Water Temp 
(oC) 

Surface 

(0-1m) 
25.28 30.13 27.18 22.74 31.30 27.18 

Mid-water 

(1-2m) 
23.88 27.75 25.39 21.65 29.39 25.39 

Bottom 

(2+m) 
21.79 20.38 21.24 17.4 23.18 21.24 

 

The water temperature data was also assessed using the protocol set forth in the Ontario Stream 
Assessment Protocol (OSAP) (Stanfield, 2005) and A Thermal Habitat Classification for Lower 
Michigan Rivers (Wehrly et al, 1999).  The average weekly maximum and minimum water temperature 
was calculated for each of the first three weeks in July.  This data was then used to calculate the 
average weekly temperature fluctuation for the watercourse.  The watercourses were placed into one of 
three thermal regimes described by the MNR; coldwater (average maximum summer water 
temperature from 10°C to 18°C), coolwater (18°C to 25°C) or warmwater (25°C or warmer).  Based 
upon water temperature fluctuations described in Wehrly et al (1999), the pond was then classified into 
one of three thermal range categories; stable (<5°C), moderately stable (5°C to 10°C) and extreme (> 
10°C) (MNR, 2004; Stanfield, 2005; Wehrly et al, 1999).  This assessment indicates that with the 
exception of the pond bottom at its deepest point (greater than 2 m) the thermal regime is moderately 
stable warmwater with a weekly average in July ranging from 25 to 27°C and maximums ranging from 
26 to 30°C and in August from 24 to 25°C and maximums ranging from 25 to 29°C.  In both months the 
higher weekly averages and maximums are attributed to the surface waters, the water that is 
discharged downstream when flows discharge from the pond. 
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3.5 Thermal	Impacts	of	Proposed	Conversion	of	Farm	Pond	to	a	SWMP		
It acknowledged that a larger pond in this setting has the potential to be subject to increased thermal 
effects due to its size however, the reconfiguration of the pond into a managed Stormwater 
Management facility provides opportunities to mitigate these effects.  The design of preventative 
thermal measures such as those proposed by the Credit Valley Conservation’s study: Thermal Impacts 
of Urbanization including Preventative and Mitigation Techniques, January, 2011 including ‘cooling 
towers’ and floating vegetated islands along with a north-south pond and outlet channel orientation to 
maximize shading periods would assist in minimizing this effect.  Given that the pond currently 
functions as moderately stable warmwater habitat, the mitigation measures included in the SWMP 
design have the potential to improve the temperature discharging from the future SWMP.  

3.6 Phytoplankton/Zooplankton	Production		
It is acknowledged that this pond, like most open water habitats including SWM ponds, have self-
sustaining phytoplankton and zooplankton populations however, the contributions to downstream 
habitats are limited due to the relatively small size of the pond as well as the intermittent discharge to 
downstream habitat during the low flow periods in its existing inlet/outlet configuration.  It is anticipated 
that the production and contribution of zooplankton and phytoplankton in a SWM facility to the 
downstream fisheries will be similar to existing conditions. 

3.7 Sediment	Source	
The configuration of the pond does not support the provision of sediment or bedload as a resource in 
the west branch of Fourteen Mile Creek.  The intermittent flow in/flow out (through a single connection 
point) during high flow events only suggests the pond acts as a sediment trap and will act against the 
concept of dynamic equilibrium by removing sediment from downstream areas, resulting in a less stable 
bedload, and thereby facilitating downstream erosion when attempting to re-establish a stable bedload.  
In addition, the top-draw, uncontrolled discharge nature of the pond suggests that high flows may be 
sustained for longer periods as water flows out of the pond and into the watercourse system, creating 
extended periods of higher shear stress than naturally occurs.   

3.8 Organic	Material	Source	
The transport of coarse organic material such as leaves and twigs, to downstream fish habitat is limited 
by the intermittent connection to downstream fish habitat as well as the dense cattail growth at the 
inlet/outlet that would physically block the movement of this material.  Furthermore, it is anticipated that 
if this pond was removed, its contribution can likely be addressed through riparian zone 
restoration/planting.   

3.9 Headwater	Wetland	Function	
Once again we would like to emphasize that this is an agricultural pond that has naturalized over time 
due to a lack of management as agricultural feature rather than a conscious decision to create/manage 
it as fish and wildlife habitat.   
Generally headwater wetlands are wetlands associated with groundwater discharge zones that give 
rise to creeks and streams.   Water level data from the pond as well as groundwater data indicate that 
the pond does not receive groundwater inputs in sufficient quantities that create discharge into the 
watercourses, the discharge from the pond is associated with surface water inputs.  The lack of 
groundwater inputs is supported by the warmwater thermal regime of the pond.  It seems more likely 
the pond is a ‘sink’ rather than ‘source’, receiving surface flows and losing water to evaporation rather 
than consistently contributing water from the pond to the downstream watercourse.  
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Furthermore the wetland vegetation communities present are common (cattail shallow marsh and 
duckweed shallow aquatic) and are typical of vegetation associated with stagnant ponds.  The 
vegetation present is not obviously sustained by groundwater inputs to the pond, but rather appears to 
be sustained by the presence of surface water that occasionally flows into the pond from the 
watercourses.  The wetland community present is typical of those found within SWM facilities in Halton 
Region, and could be replicated through standard SWM pond construction and re-vegetation practices. 

3.10 Pond	providing	Pelagic	and	Littoral	Habitat	
Although the pond may have a secondary function providing pelagic and littoral habitat by its intrinsic 
function of storing water for agriculture, it is a farm pond that was created to facilitate agricultural 
activities.  The limited availably of this type of habitat in the area is appears to be associated with the 
absence of naturally occurring open water habitat in North Oakville and the use of a farm pond to 
bolster a type of habitat that appears to be naturally limited in North Oakville seems unrealistic.   

4 Conclusions	
Generally the pond appears to function as warmwater habitat that supports a warmwater fish 
community.  Given the current configuration of the pond with a single inlet/outlet feature that is 
principally influenced by surface water, it appears that this pond functioning as a basin storing water 
until such time that it overflows into the receiving watercourse.  The resulting storage of water, 
intermittent connection to downstream watercourses and apparent lack of groundwater inputs results in 
water temperature increasing during the low flow period.  This warmer water is then discharged into the 
receiving watercourse (Reach 14W-12) that supports Redside Dace.  As a result of these influences 
the pond in its current form does not appear to match the intent of the management of the receiving 
watercourse (Reach 14W-12).   
 
According to the DFO’s Working Around Water? Factsheet Series (Ontario Edition) by-pass ponds “… 
are also prone to dissolved oxygen and water quality problems, increases in water temperature, and 
sediment accumulation problems.  Proposals for bypass ponds on coldwater streams are generally 
not approved due to the potential that downstream water temperatures may increase beyond 
levels that coldwater fish need to survive”.  It has been our experience that the removal of pond 
habitat (i.e. by-pass, on-line), specifically those contributing to cool/coldwater habitats, is a measure 
often identified to improve water quality (i.e. water temperature) related to fish habitat and is frequently  
used as a compensation measure used to address a HADD.  The NOSCC Implementation Report 
states that one of its broad level riparian corridor management recommendations to achieve certain 
targets on a system wide basis includes the removal of online ponds as they are considered 
detrimental from a temperature moderation perspective.  Although the pond in question is not an online 
feature, its effects are similar and the removal of these adverse effects would be beneficial to the 
aquatic habitat of downstream reaches.    
 
It is acknowledged that the proposal is not merely to remove the pond (Reach 14W-14A) to benefit the 
natural heritage system; instead it is a replacement of the existing pond with a SWM pond.  SWM 
ponds are necessary to address the post-development flows and although the resulting SWM pond will 
be larger and likely subject to greater thermal impacts due to its size, there are mitigation measures 
that can be incorporated into the design that will assist in mitigating these effects.  This proposed 
approach consisting of removing a farm pond that is detrimental to downstream habitat and using the 
area to construct a necessary SWM pond in its place represents a benefit over the the alternative of 
maintaining the farm pond (and its effects) and construction additional pond(s) on the landscape.    
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Notwithstanding the thermal influences of the pond, it is recognized that the pond does support a 
warmwater fish community and as a result the proposed works are subject to review under the 
Fisheries Act and Conservation Authorities Act.  Due to its proximity and connection to Redside Dace 
habitat it is also subject to review under the ESA.  As a result we request that CH and MNR review this 
information and provide comment.   

We trust this information satisfies the additional information request presented in the August 3, 2011 
email as well as the September 6, 2011 written correspondence and request that CH and MNR identify 
what specific functions of this feature (if any) considered worthy of retention in order that the feasibility 
of incorporating this type of feature in other locations can be examined.   
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Figure  : Vertical Comparison of Average Water Temperatures
(14W‐14A: Bottom, Mid‐Water, Surface)

Bottom Average

Mid‐Water Average

Surface Average

Linear (Bottom Average)

Linear (Mid‐Water Average)

Linear (Surface Average)

cecem
Typewritten Text
4



y = 0.2879x + 18.962

y = 0.3962x + 15.653

y = 0.4356x + 14.248

y = 0.4588x + 14.121

y = 0.4415x + 14.941

10

12

14

16

18

20

22

24

26

28

30

32

34

20 22 24 26 28 30 32 34 36 38 40

W
at
e
r 
Te
m
p
e
ra
u
tr
e
 o
C

Air Temperature oC [Environment Canada, Toronto]

Figure   : Water Temperature Comparison of Surface Water Loggers (0 ‐ 1 m)
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Figure   : Water Temperature Comparison of Mid‐Water (1‐2 m) Loggers
14W‐14A (Loggers 1& 8)
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APPENDIX 6.1 

HEC-RAS MODEL RESULTS 

 

• Existing Condition 

• Phase 1A Development Condition (Controlled flow rate) 

• Phase 1B Development Condition (Controlled flow rate) 

• Phase 2 Development Condition (Controlled flow rate) 

• Ultimate Development Condition (Controlled flow rate) 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

14 MILE CREEK WEST 

HEC-RAS MODEL RESULTS FOR  

EXISTING CONDITION 

 

• 14W-16 (Reach 1A) 

• 14W-12 (Reach 1) 

• 14W-14 (Reach 2A)  

• 14W-12A (Reach 2B and 2C) 

  



  

HEC-RAS  Plan: Existing Updated

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-2B 240     Regional 8.23 149.50 149.91 149.92 0.002595 0.51 18.18 50.62 0.26

Reach-2B 240     100YR 3.20 149.50 149.77 149.59 149.77 0.001772 0.32 11.09 47.12 0.20

Reach-2B 240     50YR 2.83 149.50 149.75 149.59 149.76 0.001675 0.30 10.43 46.78 0.19

Reach-2B 240     25YR 2.48 149.50 149.74 149.58 149.74 0.001582 0.28 9.74 46.18 0.18

Reach-2B 240     10YR 1.94 149.50 149.71 149.57 149.72 0.001408 0.24 8.62 45.13 0.17

Reach-2B 240     5YR 1.59 149.50 149.69 149.56 149.70 0.001308 0.22 7.76 44.31 0.16

Reach-2B 240     2YR 1.00 149.50 149.66 149.54 149.66 0.001041 0.17 6.20 42.78 0.14

Reach-2B 239     Regional 8.23 149.50 149.85 149.86 0.001649 0.37 23.61 74.57 0.20

Reach-2B 239     100YR 3.20 149.50 149.56 149.56 149.60 0.073718 0.79 4.09 64.66 1.00

Reach-2B 239     50YR 2.83 149.50 149.56 149.56 149.59 0.077904 0.76 3.73 64.54 1.01

Reach-2B 239     25YR 2.48 149.50 149.55 149.55 149.58 0.077982 0.73 3.44 64.43 1.00

Reach-2B 239     10YR 1.94 149.50 149.55 149.55 149.57 0.082663 0.67 2.92 64.24 1.00

Reach-2B 239     5YR 1.59 149.50 149.54 149.54 149.56 0.088968 0.63 2.53 64.10 1.01

Reach-2B 239     2YR 1.00 149.50 149.53 149.53 149.54 0.102709 0.55 1.83 63.85 1.03

Reach-2B 238     Regional 8.23 149.00 149.84 149.84 0.000113 0.17 48.43 58.84 0.06

Reach-2B 238     100YR 3.20 149.00 149.50 149.50 0.000098 0.11 28.45 57.76 0.05

Reach-2B 238     50YR 2.83 149.00 149.46 149.46 0.000098 0.11 26.45 57.67 0.05

Reach-2B 238     25YR 2.48 149.00 149.43 149.43 0.000095 0.10 24.69 57.60 0.05

Reach-2B 238     10YR 1.94 149.00 149.40 149.40 0.000078 0.09 22.59 57.52 0.04

Reach-2B 238     5YR 1.59 149.00 149.37 149.37 0.000066 0.08 21.06 57.46 0.04

Reach-2B 238     2YR 1.00 149.00 149.32 149.32 0.000043 0.06 18.13 57.34 0.03

Reach-2B 237     Regional 8.23 149.00 149.84 149.84 0.000155 0.20 43.67 57.07 0.07

Reach-2B 237     100YR 3.20 149.00 149.49 149.49 0.000140 0.13 24.80 53.15 0.06

Reach-2B 237     50YR 2.83 149.00 149.46 149.46 0.000140 0.13 22.96 52.75 0.06

Reach-2B 237     25YR 2.48 149.00 149.43 149.43 0.000135 0.12 21.37 52.41 0.06

Reach-2B 237     10YR 1.94 149.00 149.39 149.39 0.000111 0.10 19.51 52.00 0.05

Reach-2B 237     5YR 1.59 149.00 149.37 149.37 0.000094 0.09 18.16 51.70 0.05

Reach-2B 237     2YR 1.00 149.00 149.32 149.32 0.000061 0.07 15.59 51.13 0.04

Reach-2B 236     Regional 8.23 149.00 149.83 149.83 0.000213 0.23 36.99 48.00 0.08

Reach-2B 236     100YR 3.20 149.00 149.49 149.49 0.000194 0.16 21.07 45.28 0.07

Reach-2B 236     50YR 2.83 149.00 149.45 149.45 0.000194 0.15 19.51 45.00 0.07

Reach-2B 236     25YR 2.48 149.00 149.42 149.42 0.000188 0.14 18.16 44.76 0.07

Reach-2B 236     10YR 1.94 149.00 149.39 149.39 0.000153 0.12 16.62 44.49 0.06

Reach-2B 236     5YR 1.59 149.00 149.36 149.36 0.000129 0.10 15.50 44.29 0.06

Reach-2B 236     2YR 1.00 149.00 149.31 149.31 0.000083 0.08 13.37 43.90 0.04

Reach-2B 235     Regional 8.23 149.00 149.81 149.82 0.000427 0.33 27.79 39.11 0.12

Reach-2B 235     100YR 3.20 149.00 149.47 149.48 0.000408 0.22 15.23 35.00 0.10

Reach-2B 235     50YR 2.83 149.00 149.44 149.44 0.000413 0.21 14.02 34.58 0.10

Reach-2B 235     25YR 2.48 149.00 149.41 149.41 0.000402 0.20 13.00 34.22 0.10

Reach-2B 235     10YR 1.94 149.00 149.38 149.38 0.000324 0.17 11.91 33.83 0.09

Reach-2B 235     5YR 1.59 149.00 149.35 149.36 0.000271 0.15 11.12 33.55 0.08

Reach-2B 235     2YR 1.00 149.00 149.31 149.31 0.000171 0.11 9.60 32.99 0.06

Reach-2B 234     Regional 8.23 149.00 149.80 149.80 0.000341 0.29 32.18 47.39 0.10

Reach-2B 234     100YR 3.20 149.00 149.46 149.46 0.000345 0.20 17.13 41.31 0.09

Reach-2B 234     50YR 2.83 149.00 149.43 149.43 0.000353 0.19 15.70 40.69 0.09

Reach-2B 234     25YR 2.48 149.00 149.40 149.40 0.000346 0.18 14.51 40.16 0.09

Reach-2B 234     10YR 1.94 149.00 149.37 149.37 0.000275 0.15 13.34 39.63 0.08

Reach-2B 234     5YR 1.59 149.00 149.35 149.35 0.000228 0.13 12.48 39.24 0.07

Reach-2B 234     2YR 1.00 149.00 149.30 149.30 0.000140 0.10 10.84 38.49 0.06

Reach-2B 233     Regional 8.23 149.00 149.79 149.80 0.000367 0.30 36.39 56.60 0.11

Reach-2B 233     100YR 3.20 149.00 149.45 149.45 0.000418 0.22 18.27 49.45 0.10

Reach-2B 233     50YR 2.83 149.00 149.42 149.42 0.000438 0.21 16.55 48.46 0.10

Reach-2B 233     25YR 2.48 149.00 149.39 149.39 0.000436 0.20 15.14 47.64 0.10

Reach-2B 233     10YR 1.94 149.00 149.36 149.36 0.000347 0.17 13.84 46.87 0.09

Reach-2B 233     5YR 1.59 149.00 149.34 149.34 0.000288 0.15 12.89 46.29 0.08

Reach-2B 233     2YR 1.00 149.00 149.30 149.30 0.000178 0.11 11.06 45.17 0.06

Reach-2B 232     Regional 8.23 149.12 149.77 149.77 0.001577 0.52 25.70 53.80 0.21

Reach-2B 232     100YR 3.20 149.12 149.40 149.42 0.007629 0.62 7.89 43.22 0.40

Reach-2B 232     50YR 2.83 149.12 149.36 149.38 0.013580 0.72 5.94 41.11 0.52

Reach-2B 232     25YR 2.48 149.12 149.31 149.34 0.036127 0.95 3.84 38.72 0.80

Reach-2B 232     10YR 1.94 149.12 149.28 149.28 149.32 0.052063 0.99 2.81 37.48 0.93

Reach-2B 232     5YR 1.59 149.12 149.27 149.27 149.31 0.046837 0.90 2.51 37.12 0.87

Reach-2B 232     2YR 1.00 149.12 149.25 149.25 149.28 0.049533 0.79 1.68 35.35 0.86

Reach-2B 231     Regional 8.23 148.25 149.75 149.75 0.000376 0.44 42.85 57.64 0.12

Reach-2B 231     100YR 3.20 148.25 149.39 149.39 0.000275 0.31 23.38 48.04 0.10

Reach-2B 231     50YR 2.83 148.25 149.34 149.34 0.000269 0.30 21.30 45.85 0.09

Reach-2B 231     25YR 2.48 148.25 149.30 149.30 0.000261 0.28 19.35 43.69 0.09



HEC-RAS  Plan: Existing Updated (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-2B 231     10YR 1.94 148.25 149.22 149.23 0.000243 0.26 16.25 40.03 0.09

Reach-2B 231     5YR 1.59 148.25 149.17 149.17 0.000231 0.24 14.08 37.25 0.08

Reach-2B 231     2YR 1.00 148.25 149.06 149.06 0.000190 0.20 10.33 31.87 0.08

Reach-2A 3081    Regional 8.23 154.25 154.76 154.80 0.007265 0.90 12.10 44.53 0.43

Reach-2A 3081    100YR 3.20 154.25 154.59 154.61 0.006147 0.61 5.94 30.39 0.37

Reach-2A 3081    50YR 2.83 154.25 154.58 154.59 0.005983 0.58 5.45 28.97 0.36

Reach-2A 3081    25YR 2.48 154.25 154.56 154.58 0.005678 0.54 5.01 27.65 0.35

Reach-2A 3081    10YR 1.94 154.25 154.53 154.54 0.005410 0.49 4.24 25.12 0.33

Reach-2A 3081    5YR 1.59 154.25 154.51 154.52 0.005261 0.45 3.70 23.21 0.32

Reach-2A 3081    2YR 1.00 154.25 154.47 154.47 0.004862 0.36 2.77 19.46 0.30

Reach-2A 228     Regional 8.23 153.98 154.32 154.34 0.005762 0.56 14.75 57.42 0.35

Reach-2A 228     100YR 3.20 153.98 154.20 154.20 0.005433 0.40 7.97 48.67 0.32

Reach-2A 228     50YR 2.83 153.98 154.18 154.19 0.005477 0.39 7.31 47.30 0.31

Reach-2A 228     25YR 2.48 153.98 154.17 154.17 0.005731 0.38 6.57 45.76 0.32

Reach-2A 228     10YR 1.94 153.98 154.14 154.15 0.005818 0.35 5.54 43.61 0.31

Reach-2A 228     5YR 1.59 153.98 154.13 154.13 0.005730 0.33 4.88 42.34 0.31

Reach-2A 228     2YR 1.00 153.98 154.10 154.10 0.005859 0.28 3.58 39.71 0.30

Reach-2A 227     Regional 8.23 153.04 153.42 153.46 0.013293 0.92 9.51 40.71 0.55

Reach-2A 227     100YR 3.20 153.04 153.29 153.31 0.015405 0.67 4.83 31.45 0.53

Reach-2A 227     50YR 2.83 153.04 153.28 153.30 0.015181 0.63 4.48 30.63 0.52

Reach-2A 227     25YR 2.48 153.04 153.27 153.29 0.013819 0.59 4.22 29.76 0.49

Reach-2A 227     10YR 1.94 153.04 153.24 153.26 0.013730 0.54 3.56 27.60 0.48

Reach-2A 227     5YR 1.59 153.04 153.23 153.24 0.014102 0.52 3.08 26.25 0.48

Reach-2A 227     2YR 1.00 153.04 153.19 153.20 0.013687 0.44 2.26 23.76 0.46

Reach-2A 226     Regional 8.23 152.44 152.87 152.88 0.003058 0.50 17.03 58.32 0.27

Reach-2A 226     100YR 3.20 152.44 152.71 152.72 0.002942 0.35 9.22 44.12 0.24

Reach-2A 226     50YR 2.83 152.44 152.70 152.70 0.002980 0.34 8.43 42.90 0.24

Reach-2A 226     25YR 2.48 152.44 152.67 152.68 0.003223 0.33 7.50 41.39 0.25

Reach-2A 226     10YR 1.94 152.44 152.65 152.65 0.003267 0.31 6.32 39.40 0.24

Reach-2A 226     5YR 1.59 152.44 152.63 152.63 0.003233 0.29 5.55 38.04 0.24

Reach-2A 226     2YR 1.00 152.44 152.58 152.59 0.003335 0.25 4.04 35.22 0.23

Reach-2A 225     Regional 8.23 151.75 152.32 152.30 152.42 0.007433 1.94 15.12 58.95 0.83

Reach-2A 225     100YR 3.20 151.75 152.14 152.14 152.23 0.009090 1.63 5.65 38.76 0.86

Reach-2A 225     50YR 2.83 151.75 152.12 152.11 152.21 0.009149 1.58 4.90 35.93 0.85

Reach-2A 225     25YR 2.48 151.75 152.11 152.11 152.18 0.008047 1.45 4.54 34.86 0.80

Reach-2A 225     10YR 1.94 151.75 152.07 152.07 152.15 0.008258 1.37 3.40 31.69 0.79

Reach-2A 225     5YR 1.59 151.75 152.04 152.04 152.12 0.008854 1.33 2.54 27.02 0.81

Reach-2A 225     2YR 1.00 151.75 151.98 151.96 152.04 0.009909 1.18 1.30 9.69 0.82

Reach-2A 224     Regional 8.23 151.25 151.80 151.83 0.004390 0.70 14.33 44.87 0.34

Reach-2A 224     100YR 3.20 151.25 151.63 151.65 0.003709 0.47 7.55 34.97 0.29

Reach-2A 224     50YR 2.83 151.25 151.62 151.63 0.003662 0.45 6.94 33.85 0.28

Reach-2A 224     25YR 2.48 151.25 151.60 151.61 0.003600 0.42 6.35 32.73 0.27

Reach-2A 224     10YR 1.94 151.25 151.57 151.58 0.003309 0.37 5.51 31.04 0.26

Reach-2A 224     5YR 1.59 151.25 151.55 151.56 0.003222 0.34 4.84 29.62 0.25

Reach-2A 224     2YR 1.00 151.25 151.51 151.51 0.003054 0.28 3.62 26.75 0.23

Reach-2A 223     Regional 8.23 150.26 150.96 151.01 0.019037 1.00 8.21 32.58 0.63

Reach-2A 223     100YR 3.20 150.26 150.83 150.86 0.024590 0.76 4.24 30.79 0.65

Reach-2A 223     50YR 2.83 150.26 150.82 150.85 0.024442 0.72 3.93 30.67 0.64

Reach-2A 223     25YR 2.48 150.26 150.81 150.84 0.025291 0.69 3.59 30.53 0.64

Reach-2A 223     10YR 1.94 150.26 150.79 150.81 0.030841 0.67 2.91 30.25 0.69

Reach-2A 223     5YR 1.59 150.26 150.78 150.80 0.032342 0.63 2.54 30.10 0.69

Reach-2A 223     2YR 1.00 150.26 150.75 150.77 0.034804 0.54 1.85 28.93 0.68

Reach-2A 222     Regional 8.23 149.74 150.43 150.44 0.002585 0.47 18.51 61.48 0.25

Reach-2A 222     100YR 3.20 149.74 150.28 150.11 150.28 0.002458 0.32 10.06 49.63 0.22

Reach-2A 222     50YR 2.83 149.74 150.26 150.10 150.27 0.002459 0.30 9.32 48.44 0.22

Reach-2A 222     25YR 2.48 149.74 150.25 150.08 150.25 0.002465 0.29 8.57 47.06 0.22

Reach-2A 222     10YR 1.94 149.74 150.22 150.06 150.22 0.002352 0.27 7.31 44.17 0.21

Reach-2A 222     5YR 1.59 149.74 150.19 150.04 150.20 0.002373 0.25 6.33 41.78 0.21

Reach-2A 222     2YR 1.00 149.74 150.15 149.94 150.15 0.002403 0.22 4.55 37.05 0.20

Reach-2A 221     Regional 8.23 149.23 149.72 149.69 149.82 0.023634 1.59 8.19 36.08 0.77

Reach-2A 221     100YR 3.20 149.23 149.53 149.53 149.62 0.037089 1.36 2.88 20.79 0.88

Reach-2A 221     50YR 2.83 149.23 149.51 149.51 149.60 0.038543 1.32 2.53 19.50 0.89

Reach-2A 221     25YR 2.48 149.23 149.50 149.50 149.58 0.040055 1.27 2.21 18.22 0.89

Reach-2A 221     10YR 1.94 149.23 149.45 149.45 149.54 0.054009 1.30 1.52 10.45 1.00

Reach-2A 221     5YR 1.59 149.23 149.43 149.43 149.51 0.055778 1.22 1.30 9.05 1.00

Reach-2A 221     2YR 1.00 149.23 149.38 149.38 149.44 0.060845 1.09 0.92 7.71 1.00



HEC-RAS  Plan: Existing Updated (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-2C 220.3   Regional 8.23 148.25 149.75 149.75 0.000116 0.20 51.95 68.56 0.06

Reach-2C 220.3   100YR 3.20 148.25 149.39 149.39 0.000087 0.13 28.20 59.20 0.05

Reach-2C 220.3   50YR 2.83 148.25 149.34 149.34 0.000086 0.12 25.64 56.40 0.05

Reach-2C 220.3   25YR 2.48 148.25 149.30 149.30 0.000086 0.12 23.24 53.63 0.05

Reach-2C 220.3   10YR 1.94 148.25 149.22 149.23 0.000084 0.11 19.44 48.94 0.05

Reach-2C 220.3   5YR 1.59 148.25 149.17 149.17 0.000084 0.10 16.79 45.37 0.05

Reach-2C 220.3   2YR 1.00 148.25 149.06 149.06 0.000084 0.08 12.24 38.48 0.04

Reach-2C 220.2   Regional 8.23 148.57 149.59 149.72 0.012194 1.60 5.51 15.11 0.59

Reach-2C 220.2   100YR 3.20 148.57 149.32 149.37 0.007589 0.97 3.28 6.55 0.44

Reach-2C 220.2   50YR 2.83 148.57 149.28 149.32 0.007495 0.94 3.02 6.36 0.43

Reach-2C 220.2   25YR 2.48 148.57 149.24 149.28 0.007323 0.89 2.78 6.18 0.42

Reach-2C 220.2   10YR 1.94 148.57 149.17 149.21 0.007009 0.82 2.38 5.87 0.41

Reach-2C 220.2   5YR 1.59 148.57 149.12 149.15 0.006931 0.76 2.08 5.63 0.40

Reach-2C 220.2   2YR 1.00 148.57 149.02 149.04 0.006559 0.65 1.54 5.17 0.38

Reach-2C 220.17* Regional 8.23 148.47 149.49 149.27 149.58 0.011168 1.39 8.02 44.25 0.56

Reach-2C 220.17* 100YR 3.20 148.47 149.25 149.29 0.006528 0.88 3.63 7.63 0.41

Reach-2C 220.17* 50YR 2.83 148.47 149.21 149.25 0.006556 0.85 3.33 7.40 0.40

Reach-2C 220.17* 25YR 2.48 148.47 149.17 149.21 0.006494 0.81 3.05 7.19 0.40

Reach-2C 220.17* 10YR 1.94 148.47 149.11 149.13 0.006386 0.75 2.59 6.84 0.39

Reach-2C 220.17* 5YR 1.59 148.47 149.05 149.08 0.006661 0.71 2.23 6.54 0.39

Reach-2C 220.17* 2YR 1.00 148.47 148.95 148.97 0.007195 0.63 1.59 5.99 0.39

Reach-2C 220.13* Regional 8.23 148.36 149.48 149.50 0.003321 0.76 19.72 59.54 0.31

Reach-2C 220.13* 100YR 3.20 148.36 149.19 149.22 0.005412 0.79 4.44 21.99 0.37

Reach-2C 220.13* 50YR 2.83 148.36 149.15 149.18 0.005741 0.78 3.73 14.32 0.38

Reach-2C 220.13* 25YR 2.48 148.36 149.11 149.14 0.005775 0.75 3.31 8.90 0.38

Reach-2C 220.13* 10YR 1.94 148.36 149.04 149.07 0.005756 0.70 2.79 7.62 0.37

Reach-2C 220.13* 5YR 1.59 148.36 148.98 149.01 0.006409 0.68 2.34 7.21 0.38

Reach-2C 220.13* 2YR 1.00 148.36 148.87 148.89 0.007422 0.63 1.59 6.15 0.39

Reach-2C 220.1   Regional 8.23 148.25 149.47 149.48 0.000878 0.39 36.92 74.91 0.16

Reach-2C 220.1   100YR 3.20 148.25 149.19 149.19 0.001115 0.37 16.58 64.89 0.17

Reach-2C 220.1   50YR 2.83 148.25 149.14 149.14 0.001459 0.41 13.36 62.77 0.19

Reach-2C 220.1   25YR 2.48 148.25 149.09 149.10 0.001920 0.45 10.43 60.84 0.22

Reach-2C 220.1   10YR 1.94 148.25 149.00 149.02 0.003573 0.57 5.23 56.89 0.29

Reach-2C 220.1   5YR 1.59 148.25 148.94 148.95 0.004013 0.56 3.56 17.94 0.30

Reach-2C 220.1   2YR 1.00 148.25 148.80 148.82 0.006182 0.59 1.72 7.78 0.36

Reach-2C 220     Regional 8.23 148.25 149.47 149.47 0.000886 0.39 36.81 74.91 0.16

Reach-2C 220     100YR 3.20 148.25 149.19 149.19 0.001135 0.38 16.46 64.81 0.17

Reach-2C 220     50YR 2.83 148.25 149.14 149.14 0.001498 0.42 13.20 62.67 0.19

Reach-2C 220     25YR 2.48 148.25 149.09 149.10 0.002004 0.46 10.21 60.69 0.22

Reach-2C 220     10YR 1.94 148.25 149.00 149.01 0.003677 0.57 4.93 39.99 0.30

Reach-2C 220     5YR 1.59 148.25 148.93 148.95 0.004318 0.58 3.42 17.60 0.31

Reach-2C 220     2YR 1.00 148.25 148.79 148.81 0.006953 0.62 1.63 7.10 0.38

Reach-1A 210.5   Regional 8.22 155.11 155.74 155.77 0.008095 0.82 12.24 43.66 0.44

Reach-1A 210.5   100YR 3.34 155.11 155.59 155.50 155.61 0.009342 0.62 6.19 38.18 0.43

Reach-1A 210.5   50YR 2.95 155.11 155.58 155.48 155.59 0.009761 0.60 5.58 37.57 0.44

Reach-1A 210.5   25YR 2.59 155.11 155.56 155.47 155.58 0.010254 0.58 4.99 36.91 0.44

Reach-1A 210.5   10YR 2.04 155.11 155.54 155.44 155.55 0.010712 0.54 4.10 36.07 0.44

Reach-1A 210.5   5YR 1.69 155.11 155.51 155.42 155.53 0.011258 0.53 3.30 32.16 0.45

Reach-1A 210.5   2YR 1.08 155.11 155.46 155.38 155.48 0.011419 0.49 2.19 17.08 0.44

Reach-1A 210     Regional 8.22 154.96 155.47 155.50 0.010236 0.85 9.69 32.60 0.48

Reach-1A 210     100YR 3.34 154.96 155.32 155.34 0.009308 0.62 5.36 25.29 0.43

Reach-1A 210     50YR 2.95 154.96 155.30 155.32 0.008986 0.59 4.97 24.51 0.42

Reach-1A 210     25YR 2.59 154.96 155.28 155.30 0.008772 0.57 4.56 23.68 0.41

Reach-1A 210     10YR 2.04 154.96 155.26 155.27 0.008529 0.52 3.89 22.23 0.40

Reach-1A 210     5YR 1.69 154.96 155.24 155.25 0.008167 0.49 3.45 21.24 0.39

Reach-1A 210     2YR 1.08 154.96 155.19 155.20 0.007674 0.42 2.58 19.04 0.36

Reach-1A 209     Regional 8.22 154.46 154.89 154.89 0.003360 0.60 27.66 83.81 0.29

Reach-1A 209     100YR 3.34 154.46 154.73 154.73 0.003526 0.45 15.05 74.75 0.28

Reach-1A 209     50YR 2.95 154.46 154.71 154.71 0.003603 0.43 13.78 73.79 0.28

Reach-1A 209     25YR 2.59 154.46 154.69 154.70 0.003643 0.42 12.62 72.89 0.28

Reach-1A 209     10YR 2.04 154.46 154.67 154.67 0.003659 0.39 10.73 70.24 0.27

Reach-1A 209     5YR 1.69 154.46 154.65 154.65 0.003734 0.36 9.35 67.15 0.27

Reach-1A 209     2YR 1.08 154.46 154.61 154.61 0.003805 0.32 6.86 61.88 0.26

Reach-1A 208.3   Regional 8.22 152.95 153.57 153.57 153.70 0.012353 2.63 12.19 40.20 1.08

Reach-1A 208.3   100YR 3.34 152.95 153.39 153.39 153.49 0.012983 2.09 5.61 27.91 1.04

Reach-1A 208.3   50YR 2.95 152.95 153.37 153.37 153.47 0.012717 2.00 5.08 26.56 1.02

Reach-1A 208.3   25YR 2.59 152.95 153.34 153.34 153.44 0.012747 1.93 4.53 25.08 1.02
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Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-1A 208.3   10YR 2.04 152.95 153.31 153.31 153.40 0.013028 1.82 3.63 22.31 1.01

Reach-1A 208.3   5YR 1.69 152.95 153.28 153.28 153.36 0.013050 1.72 3.06 20.36 1.00

Reach-1A 208.3   2YR 1.08 152.95 153.22 153.22 153.30 0.013597 1.52 2.00 16.06 0.98

Reach-1A 208.2   Regional 8.22 152.50 153.20 153.22 0.002676 0.69 16.48 42.90 0.28

Reach-1A 208.2   100YR 3.34 152.50 152.97 152.98 0.002576 0.49 8.07 29.78 0.25

Reach-1A 208.2   50YR 2.95 152.50 152.94 152.95 0.002529 0.47 7.37 28.47 0.25

Reach-1A 208.2   25YR 2.59 152.50 152.92 152.93 0.002471 0.44 6.72 27.20 0.24

Reach-1A 208.2   10YR 2.04 152.50 152.88 152.89 0.002387 0.40 5.67 25.01 0.23

Reach-1A 208.2   5YR 1.69 152.50 152.85 152.86 0.002304 0.37 4.99 23.57 0.22

Reach-1A 208.2   2YR 1.08 152.50 152.79 152.80 0.002126 0.30 3.71 20.60 0.21

Reach-1A 208.1   Regional 8.22 152.52 153.09 153.11 0.002909 1.23 22.68 52.45 0.52

Reach-1A 208.1   100YR 3.34 152.52 152.85 152.86 0.003359 0.92 11.45 41.72 0.51

Reach-1A 208.1   50YR 2.95 152.52 152.83 152.84 0.003433 0.88 10.44 40.60 0.51

Reach-1A 208.1   25YR 2.59 152.52 152.80 152.81 0.003504 0.84 9.49 39.52 0.51

Reach-1A 208.1   10YR 2.04 152.52 152.77 152.77 0.003620 0.78 7.99 37.74 0.51

Reach-1A 208.1   5YR 1.69 152.52 152.74 152.75 0.003707 0.73 6.99 36.51 0.50

Reach-1A 208.1   2YR 1.08 152.52 152.69 152.69 0.003959 0.62 5.10 34.05 0.49

Reach-1A 208.08* Regional 8.22 152.14 152.96 153.01 0.005388 1.52 14.42 35.61 0.60

Reach-1A 208.08* 100YR 3.34 152.14 152.71 152.75 0.006083 1.19 6.83 27.34 0.59

Reach-1A 208.08* 50YR 2.95 152.14 152.69 152.73 0.006142 1.15 6.16 26.10 0.59

Reach-1A 208.08* 25YR 2.59 152.14 152.66 152.70 0.006240 1.11 5.53 25.16 0.58

Reach-1A 208.08* 10YR 2.04 152.14 152.62 152.66 0.006304 1.03 4.56 23.82 0.58

Reach-1A 208.08* 5YR 1.69 152.14 152.60 152.63 0.006420 0.98 3.90 22.80 0.57

Reach-1A 208.08* 2YR 1.08 152.14 152.54 152.50 152.56 0.006927 0.88 2.61 20.33 0.57

Reach-1A 208.05* Regional 8.22 151.76 152.80 152.86 0.006588 1.47 11.58 28.36 0.56

Reach-1A 208.05* 100YR 3.34 151.76 152.54 152.59 0.007350 1.16 5.23 21.29 0.54

Reach-1A 208.05* 50YR 2.95 151.76 152.51 152.56 0.007445 1.12 4.67 20.60 0.54

Reach-1A 208.05* 25YR 2.59 151.76 152.48 152.53 0.007576 1.08 4.13 19.75 0.54

Reach-1A 208.05* 10YR 2.04 151.76 152.44 152.48 0.007943 1.02 3.25 18.27 0.54

Reach-1A 208.05* 5YR 1.69 151.76 152.41 152.45 0.008172 0.97 2.67 17.23 0.54

Reach-1A 208.05* 2YR 1.08 151.76 152.34 152.37 0.008766 0.86 1.59 13.57 0.54

Reach-1A 208.03* Regional 8.22 151.38 152.63 152.70 0.006581 1.35 10.57 25.50 0.49

Reach-1A 208.03* 100YR 3.34 151.38 152.34 152.40 0.008093 1.09 4.29 17.82 0.50

Reach-1A 208.03* 50YR 2.95 151.38 152.31 152.36 0.008408 1.06 3.73 16.92 0.51

Reach-1A 208.03* 25YR 2.59 151.38 152.28 152.33 0.008722 1.03 3.21 15.57 0.51

Reach-1A 208.03* 10YR 2.04 151.38 152.22 152.27 0.009246 0.96 2.43 12.54 0.51

Reach-1A 208.03* 5YR 1.69 151.38 152.19 152.23 0.009621 0.91 1.99 10.21 0.51

Reach-1A 208.03* 2YR 1.08 151.38 152.09 152.12 0.011367 0.83 1.30 5.18 0.53

Reach-1A 208     Regional 8.22 151.00 152.50 152.55 0.005438 1.15 10.81 24.55 0.40

Reach-1A 208     100YR 3.34 151.00 152.19 152.23 0.005665 0.87 4.59 15.73 0.38

Reach-1A 208     50YR 2.95 151.00 152.15 152.19 0.005702 0.84 4.06 14.26 0.38

Reach-1A 208     25YR 2.59 151.00 152.12 152.15 0.005738 0.80 3.58 12.80 0.37

Reach-1A 208     10YR 2.04 151.00 152.06 152.08 0.005802 0.73 2.89 10.26 0.37

Reach-1A 208     5YR 1.69 151.00 152.01 152.04 0.005823 0.68 2.49 8.01 0.36

Reach-1A 208     2YR 1.08 151.00 151.91 151.93 0.005491 0.60 1.81 5.69 0.34

Reach-1A 207.75* Regional 8.22 150.81 152.20 152.27 0.005305 1.32 10.30 22.66 0.45

Reach-1A 207.75* 100YR 3.34 150.81 151.88 151.93 0.005627 1.01 4.25 14.22 0.43

Reach-1A 207.75* 50YR 2.95 150.81 151.85 151.89 0.005661 0.97 3.76 13.04 0.42

Reach-1A 207.75* 25YR 2.59 150.81 151.81 151.85 0.005686 0.92 3.31 11.85 0.42

Reach-1A 207.75* 10YR 2.04 150.81 151.75 151.79 0.005717 0.85 2.64 9.81 0.41

Reach-1A 207.75* 5YR 1.69 150.81 151.71 151.74 0.005732 0.79 2.24 8.26 0.40

Reach-1A 207.75* 2YR 1.08 150.81 151.62 151.64 0.005506 0.65 1.65 5.50 0.38

Reach-1A 207.50* Regional 8.22 150.63 151.96 151.70 152.03 0.004199 1.42 11.45 24.22 0.46

Reach-1A 207.50* 100YR 3.34 150.63 151.61 151.67 0.004675 1.11 4.58 15.11 0.45

Reach-1A 207.50* 50YR 2.95 150.63 151.57 151.63 0.004634 1.07 4.06 14.13 0.44

Reach-1A 207.50* 25YR 2.59 150.63 151.54 151.59 0.004672 1.02 3.55 12.98 0.44

Reach-1A 207.50* 10YR 2.04 150.63 151.47 151.51 0.004813 0.95 2.74 10.90 0.44

Reach-1A 207.50* 5YR 1.69 150.63 151.42 151.46 0.004953 0.90 2.25 9.33 0.44

Reach-1A 207.50* 2YR 1.08 150.63 151.30 151.34 0.006136 0.81 1.37 5.80 0.46

Reach-1A 207.25* Regional 8.22 150.44 151.45 151.45 151.67 0.011849 2.49 7.52 21.09 0.89

Reach-1A 207.25* 100YR 3.34 150.44 151.23 151.17 151.35 0.008080 1.65 3.69 14.17 0.70

Reach-1A 207.25* 50YR 2.95 150.44 151.20 151.14 151.31 0.008210 1.60 3.21 13.10 0.70

Reach-1A 207.25* 25YR 2.59 150.44 151.17 151.10 151.27 0.007966 1.52 2.84 12.22 0.68

Reach-1A 207.25* 10YR 2.04 150.44 151.12 151.04 151.21 0.007267 1.36 2.32 10.82 0.64

Reach-1A 207.25* 5YR 1.69 150.44 151.09 150.99 151.16 0.006728 1.24 1.97 9.80 0.61

Reach-1A 207.25* 2YR 1.08 150.44 151.06 150.90 151.09 0.003734 0.88 1.67 8.68 0.45



HEC-RAS  Plan: Existing Updated (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-1A 207     Regional 8.22 150.25 151.13 151.17 0.003169 1.54 22.38 57.83 0.55

Reach-1A 207     100YR 3.34 150.25 150.88 150.88 150.95 0.006926 1.75 8.36 50.53 0.76

Reach-1A 207     50YR 2.95 150.25 150.87 150.87 150.93 0.006039 1.62 7.96 50.30 0.71

Reach-1A 207     25YR 2.59 150.25 150.86 150.86 150.92 0.005566 1.53 7.35 49.94 0.68

Reach-1A 207     10YR 2.04 150.25 150.83 150.83 150.89 0.005023 1.41 6.16 49.22 0.64

Reach-1A 207     5YR 1.69 150.25 150.81 150.81 150.87 0.004649 1.32 5.27 48.68 0.61

Reach-1A 207     2YR 1.08 150.25 150.69 150.69 150.80 0.009274 1.54 1.44 10.55 0.83

Reach-1A 206.3   Regional 10.29 149.49 150.59 150.55 150.77 0.004655 2.26 12.65 30.17 0.72

Reach-1A 206.3   100YR 4.18 149.49 150.31 150.19 150.43 0.003715 1.63 5.19 22.75 0.61

Reach-1A 206.3   50YR 3.71 149.49 150.28 150.09 150.39 0.003548 1.55 4.53 21.96 0.59

Reach-1A 206.3   25YR 3.26 149.49 150.25 150.07 150.35 0.003361 1.46 3.86 20.69 0.57

Reach-1A 206.3   10YR 2.57 149.49 150.20 149.99 150.28 0.002940 1.29 2.89 14.87 0.52

Reach-1A 206.3   5YR 2.13 149.49 150.15 150.22 0.002630 1.16 2.36 10.50 0.49

Reach-1A 206.3   2YR 1.37 149.49 150.05 150.10 0.002075 0.91 1.71 4.79 0.42

Reach-1A 206.2   Regional 10.29 149.25 150.48 150.52 0.004033 1.05 17.00 38.64 0.36

Reach-1A 206.2   100YR 4.18 149.25 150.19 150.22 0.004014 0.81 7.53 25.77 0.33

Reach-1A 206.2   50YR 3.71 149.25 150.17 150.19 0.003869 0.77 6.85 24.99 0.32

Reach-1A 206.2   25YR 3.26 149.25 150.14 150.16 0.003769 0.73 6.12 24.13 0.32

Reach-1A 206.2   10YR 2.57 149.25 150.08 150.11 0.003601 0.67 4.91 22.63 0.31

Reach-1A 206.2   5YR 2.13 149.25 150.05 150.06 0.003468 0.62 4.06 21.51 0.30

Reach-1A 206.2   2YR 1.37 149.25 149.96 149.97 0.003041 0.51 2.69 8.53 0.27

Reach-1A 206.1   Regional 10.29 149.00 149.97 149.97 150.11 0.031834 2.18 8.94 29.09 0.90

Reach-1A 206.1   100YR 4.18 149.00 149.87 149.77 149.92 0.011992 1.20 6.40 26.40 0.54

Reach-1A 206.1   50YR 3.71 149.00 149.84 149.75 149.89 0.012830 1.19 5.61 25.27 0.55

Reach-1A 206.1   25YR 3.26 149.00 149.81 149.72 149.86 0.013391 1.16 4.87 23.16 0.55

Reach-1A 206.1   10YR 2.57 149.00 149.76 149.68 149.81 0.014533 1.12 3.74 19.49 0.56

Reach-1A 206.1   5YR 2.13 149.00 149.72 149.65 149.77 0.015659 1.08 3.02 16.48 0.58

Reach-1A 206.1   2YR 1.37 149.00 149.64 149.58 149.68 0.019637 1.01 1.83 11.91 0.62

Reach-1 205.1   Regional 19.22 148.20 149.36 149.46 0.003487 2.09 38.20 87.92 0.64

Reach-1 205.1   100YR 7.64 148.20 148.99 148.94 149.16 0.006578 2.17 9.26 40.71 0.81

Reach-1 205.1   50YR 6.77 148.20 148.94 148.92 149.11 0.006648 2.09 7.91 28.50 0.81

Reach-1 205.1   25YR 5.94 148.20 148.90 148.87 149.06 0.006782 2.02 6.74 25.92 0.81

Reach-1 205.1   10YR 4.67 148.20 148.83 148.78 148.97 0.006974 1.89 5.04 18.01 0.80

Reach-1 205.1   5YR 3.85 148.20 148.77 148.72 148.90 0.007078 1.78 4.16 14.08 0.80

Reach-1 205.1   2YR 2.45 148.20 148.67 148.62 148.77 0.007048 1.51 2.79 11.59 0.76

Reach-1 205     Regional 19.22 147.24 148.85 148.98 0.006774 1.61 12.94 18.91 0.48

Reach-1 205     100YR 7.64 147.24 148.34 148.41 0.007485 1.16 6.58 10.20 0.46

Reach-1 205     50YR 6.77 147.24 148.29 148.36 0.007511 1.11 6.07 9.96 0.45

Reach-1 205     25YR 5.94 147.24 148.24 148.30 0.007534 1.07 5.56 9.70 0.45

Reach-1 205     10YR 4.67 147.24 148.15 148.20 0.007610 1.00 4.69 9.17 0.44

Reach-1 205     5YR 3.85 147.24 148.08 148.13 0.007669 0.94 4.10 8.80 0.44

Reach-1 205     2YR 2.45 147.24 147.95 147.98 0.007901 0.82 2.98 8.04 0.43

Reach-1 204.92* Regional 19.22 146.82 148.57 148.68 0.005062 1.50 15.28 22.82 0.42

Reach-1 204.92* 100YR 7.64 146.82 147.96 148.04 0.007489 1.19 6.44 9.88 0.46

Reach-1 204.92* 50YR 6.77 146.82 147.91 147.98 0.007500 1.14 5.95 9.48 0.46

Reach-1 204.92* 25YR 5.94 146.82 147.86 147.92 0.007467 1.09 5.47 9.25 0.45

Reach-1 204.92* 10YR 4.67 146.82 147.77 147.82 0.007498 1.01 4.63 8.76 0.44

Reach-1 204.92* 5YR 3.85 146.82 147.70 147.75 0.007570 0.95 4.03 8.38 0.44

Reach-1 204.92* 2YR 2.45 146.82 147.56 147.60 0.007575 0.83 2.95 7.58 0.42

Reach-1 204.83* Regional 19.22 146.40 148.43 148.49 0.002612 1.22 22.40 29.32 0.31

Reach-1 204.83* 100YR 7.64 146.40 147.63 147.70 0.006007 1.14 6.99 12.50 0.42

Reach-1 204.83* 50YR 6.77 146.40 147.57 147.63 0.006491 1.12 6.19 11.46 0.43

Reach-1 204.83* 25YR 5.94 146.40 147.50 147.56 0.006926 1.08 5.49 10.12 0.44

Reach-1 204.83* 10YR 4.67 146.40 147.40 147.45 0.007220 1.01 4.60 8.36 0.44

Reach-1 204.83* 5YR 3.85 146.40 147.33 147.38 0.007268 0.96 4.02 8.01 0.43

Reach-1 204.83* 2YR 2.45 146.40 147.18 147.21 0.007910 0.86 2.85 7.15 0.44

Reach-1 204.75  Regional 19.22 146.00 148.38 148.40 0.001083 0.89 37.17 40.74 0.21

Reach-1 204.75  100YR 7.64 146.00 147.48 147.52 0.002462 0.87 10.88 17.33 0.28

Reach-1 204.75  50YR 6.77 146.00 147.39 147.43 0.002726 0.87 9.43 16.31 0.29

Reach-1 204.75  25YR 5.94 146.00 147.31 147.35 0.003016 0.85 8.11 15.32 0.30

Reach-1 204.75  10YR 4.67 146.00 147.18 147.21 0.003539 0.82 6.19 13.67 0.32

Reach-1 204.75  5YR 3.85 146.00 147.09 147.12 0.003905 0.79 5.06 11.86 0.32

Reach-1 204.75  2YR 2.45 146.00 146.91 146.94 0.004303 0.71 3.46 7.31 0.33

Reach-1 204.7   Regional 19.22 145.80 148.33 147.23 148.35 0.000485 0.65 57.22 73.99 0.14

Reach-1 204.7   100YR 7.64 145.80 147.02 146.57 147.17 0.007928 1.74 4.39 14.52 0.50

Reach-1 204.7   50YR 6.77 145.80 146.93 146.51 147.07 0.008145 1.67 4.05 13.52 0.50

Reach-1 204.7   25YR 5.94 145.80 146.83 146.45 146.96 0.008387 1.60 3.71 11.72 0.50
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Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-1 204.7   10YR 4.67 145.80 146.68 146.36 146.79 0.008851 1.48 3.16 9.39 0.50

Reach-1 204.7   5YR 3.85 145.80 146.57 146.29 146.67 0.009242 1.38 2.78 8.44 0.50

Reach-1 204.7   2YR 2.45 145.80 146.37 146.16 146.44 0.010227 1.19 2.06 6.73 0.50

Reach-1 204.6   Culvert

Reach-1 204.55  Regional 19.22 145.40 146.96 146.83 147.05 0.005639 1.38 17.37 32.77 0.42

Reach-1 204.55  100YR 7.64 145.40 146.54 146.17 146.72 0.010752 1.86 4.10 13.61 0.56

Reach-1 204.55  50YR 6.77 145.40 146.50 146.11 146.65 0.009547 1.71 3.95 12.16 0.52

Reach-1 204.55  25YR 5.94 145.40 146.45 146.05 146.58 0.008453 1.57 3.79 11.61 0.49

Reach-1 204.55  10YR 4.67 145.40 146.38 145.96 146.47 0.006610 1.32 3.53 10.74 0.43

Reach-1 204.55  5YR 3.85 145.40 146.32 145.89 146.39 0.005566 1.16 3.31 10.00 0.39

Reach-1 204.55  2YR 2.45 145.40 146.17 145.76 146.21 0.004065 0.88 2.78 8.68 0.32

Reach-1 204.5   Regional 19.22 145.36 146.81 146.92 0.007981 1.55 16.70 29.05 0.51

Reach-1 204.5   100YR 7.64 145.36 146.41 146.48 0.008618 1.19 6.84 15.40 0.49

Reach-1 204.5   50YR 6.77 145.36 146.37 146.44 0.008484 1.14 6.23 14.34 0.48

Reach-1 204.5   25YR 5.94 145.36 146.33 146.39 0.008524 1.09 5.61 13.16 0.48

Reach-1 204.5   10YR 4.67 145.36 146.27 146.32 0.007528 0.96 4.91 11.68 0.44

Reach-1 204.5   5YR 3.85 145.36 146.21 146.25 0.007654 0.90 4.28 10.17 0.44

Reach-1 204.5   2YR 2.45 145.36 146.07 146.10 0.008557 0.83 2.94 8.30 0.45

Reach-1 204.25  Regional 19.22 145.11 146.44 146.44 146.72 0.006589 2.92 18.17 32.13 0.87

Reach-1 204.25  100YR 7.64 145.11 146.09 146.09 146.29 0.005983 2.18 7.65 25.98 0.78

Reach-1 204.25  50YR 6.77 145.11 146.05 146.05 146.24 0.006116 2.12 6.53 24.70 0.78

Reach-1 204.25  25YR 5.94 145.11 146.00 146.00 146.19 0.006084 2.04 5.53 23.50 0.77

Reach-1 204.25  10YR 4.67 145.11 145.86 145.86 146.09 0.009076 2.15 2.87 13.00 0.91

Reach-1 204.25  5YR 3.85 145.11 145.78 145.78 146.00 0.011155 2.14 2.06 5.74 0.98

Reach-1 204.25  2YR 2.45 145.11 145.65 145.65 145.82 0.012715 1.86 1.39 4.76 0.99

Reach-1 204     Regional 19.22 144.05 145.14 145.27 0.016068 2.09 15.60 25.55 0.71

Reach-1 204     100YR 7.64 144.05 144.82 144.76 144.92 0.017056 1.61 7.93 23.38 0.68

Reach-1 204     50YR 6.77 144.05 144.82 144.73 144.90 0.013668 1.43 7.87 23.36 0.61

Reach-1 204     25YR 5.94 144.05 144.82 144.70 144.87 0.011010 1.28 7.74 23.32 0.55

Reach-1 204     10YR 4.67 144.05 144.76 144.66 144.81 0.011310 1.20 6.39 22.91 0.54

Reach-1 204     5YR 3.85 144.05 144.71 144.62 144.76 0.011452 1.14 5.42 21.61 0.54

Reach-1 204     2YR 2.45 144.05 144.62 144.55 144.67 0.011967 1.00 3.61 18.46 0.53

Reach-1 203     Regional 20.34 142.50 145.05 145.07 0.001015 0.79 38.46 39.76 0.20

Reach-1 203     100YR 8.16 142.50 143.93 144.01 0.011271 1.26 6.74 14.85 0.54

Reach-1 203     50YR 7.22 142.50 143.83 143.93 0.015593 1.35 5.40 12.65 0.62

Reach-1 203     25YR 6.34 142.50 143.74 143.85 0.022540 1.47 4.32 10.69 0.73

Reach-1 203     10YR 4.99 142.50 143.56 143.72 0.025189 1.77 2.81 5.43 0.79

Reach-1 203     5YR 4.10 142.50 143.46 143.62 0.027723 1.76 2.32 4.84 0.81

Reach-1 203     2YR 2.61 142.50 143.29 143.43 0.031605 1.66 1.58 3.98 0.84

Reach-1 202.75  Regional 20.34 142.43 144.67 143.85 144.95 0.005993 2.36 8.63 35.92 0.50

Reach-1 202.75  100YR 8.16 142.43 143.65 143.20 143.80 0.007353 1.74 4.69 27.66 0.50

Reach-1 202.75  50YR 7.22 142.43 143.55 143.14 143.70 0.007557 1.67 4.32 26.88 0.50

Reach-1 202.75  25YR 6.34 142.43 143.46 143.08 143.59 0.007780 1.60 3.96 25.28 0.50

Reach-1 202.75  10YR 4.99 142.43 143.31 142.99 143.42 0.008209 1.48 3.38 20.87 0.50

Reach-1 202.75  5YR 4.10 142.43 143.20 142.92 143.30 0.008577 1.38 2.96 17.89 0.50

Reach-1 202.75  2YR 2.61 142.43 143.00 142.79 143.07 0.009490 1.19 2.19 14.99 0.50

Reach-1 202.5   Culvert

Reach-1 202.25  Regional 20.34 142.28 143.69 143.69 144.41 0.051603 3.74 5.44 4.41 1.00

Reach-1 202.25  100YR 8.16 142.28 143.05 143.05 143.44 0.050670 2.75 2.97 3.85 1.00

Reach-1 202.25  50YR 7.22 142.28 143.05 142.99 143.35 0.040122 2.44 2.96 3.85 0.89

Reach-1 202.25  25YR 6.34 142.28 143.04 142.93 143.28 0.032287 2.18 2.91 3.85 0.80

Reach-1 202.25  10YR 4.99 142.28 143.01 142.83 143.17 0.022652 1.79 2.79 3.85 0.67

Reach-1 202.25  5YR 4.10 142.28 142.98 142.77 143.10 0.017228 1.53 2.68 3.85 0.58

Reach-1 202.25  2YR 2.61 142.28 142.89 142.64 142.95 0.010588 1.12 2.34 3.85 0.46

Reach-1 202     Regional 20.34 142.20 143.33 143.36 0.002260 0.87 33.82 49.98 0.28

Reach-1 202     100YR 8.16 142.20 142.80 142.86 0.011209 1.18 9.38 33.58 0.54

Reach-1 202     50YR 7.22 142.20 142.75 142.81 0.013491 1.21 7.86 30.09 0.59

Reach-1 202     25YR 6.34 142.20 142.72 142.78 0.015244 1.21 6.74 27.73 0.61

Reach-1 202     10YR 4.99 142.20 142.65 142.71 0.020078 1.22 4.96 22.76 0.68

Reach-1 202     5YR 4.10 142.20 142.59 142.57 142.67 0.026839 1.26 3.83 20.68 0.77

Reach-1 202     2YR 2.61 142.20 142.51 142.51 142.59 0.041111 1.24 2.27 18.28 0.90

Reach-1 201     Regional 20.34 141.65 143.27 143.29 0.000973 0.75 39.61 39.80 0.19

Reach-1 201     100YR 8.16 141.65 142.67 142.69 0.001558 0.68 17.30 33.07 0.22

Reach-1 201     50YR 7.22 141.65 142.60 142.62 0.001775 0.68 14.99 31.93 0.24

Reach-1 201     25YR 6.34 141.65 142.57 142.58 0.001643 0.64 13.97 31.41 0.23



HEC-RAS  Plan: Existing Updated (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-1 201     10YR 4.99 141.65 142.47 142.49 0.001850 0.63 10.95 28.93 0.24

Reach-1 201     5YR 4.10 141.65 142.41 142.42 0.001844 0.59 9.25 26.15 0.23

Reach-1 201     2YR 2.61 141.65 142.31 142.32 0.001442 0.47 6.96 22.01 0.20

Reach-1 171     Regional 28.90 141.65 142.97 142.70 143.11 0.002516 1.90 27.97 37.97 0.55

Reach-1 171     100YR 8.17 141.65 142.44 142.21 142.50 0.002213 1.21 9.98 27.36 0.47

Reach-1 171     50YR 6.60 141.65 142.36 142.15 142.42 0.002210 1.13 8.15 24.25 0.46

Reach-1 171     25YR 6.10 141.65 142.34 142.13 142.40 0.002202 1.10 7.58 23.20 0.46

Reach-1 171     10YR 4.37 141.65 142.25 142.05 142.29 0.002182 0.97 5.57 19.13 0.44

Reach-1 171     5YR 3.52 141.65 142.19 142.01 142.23 0.002166 0.89 4.59 16.80 0.43

Reach-1 171     2YR 2.57 141.65 142.12 141.95 142.15 0.002101 0.79 3.54 13.88 0.41

Reach-1 170     Bridge

Reach-1 169     Regional 28.90 141.65 142.70 142.70 142.99 0.007134 2.71 18.27 33.54 0.89

Reach-1 169     100YR 8.17 141.65 142.21 142.21 142.40 0.009752 1.96 4.98 17.76 0.92

Reach-1 169     50YR 6.60 141.65 142.15 142.15 142.32 0.010567 1.86 3.98 15.15 0.94

Reach-1 169     25YR 6.10 141.65 142.13 142.13 142.30 0.011146 1.83 3.63 14.16 0.95

Reach-1 169     10YR 4.37 141.65 142.05 142.05 142.19 0.013010 1.69 2.63 10.71 0.99

Reach-1 169     5YR 3.52 141.65 142.01 142.01 142.13 0.014215 1.59 2.21 8.88 1.01

Reach-1 169     2YR 2.57 141.65 141.95 141.95 142.06 0.014892 1.45 1.77 8.23 1.00

Reach-1 164     Regional 28.90 138.30 139.25 139.39 0.007256 1.51 18.32 23.62 0.61

Reach-1 164     100YR 8.17 138.30 138.83 138.86 0.002624 0.51 10.37 14.75 0.32

Reach-1 164     50YR 6.60 138.30 138.74 138.76 0.002349 0.41 9.12 13.62 0.29

Reach-1 164     25YR 6.10 138.30 138.69 138.72 0.002374 0.38 8.50 12.97 0.29

Reach-1 164     10YR 4.37 138.30 138.54 138.56 0.002100 0.28 6.77 10.44 0.25

Reach-1 164     5YR 3.52 138.30 138.46 138.47 0.001886 0.19 5.92 9.30 0.22

Reach-1 164     2YR 2.57 138.30 138.34 138.36 0.001562 0.07 4.96 7.74 0.16

Reach-1 163     Regional 28.90 137.20 138.47 138.55 0.005133 1.90 30.33 59.32 0.57

Reach-1 163     100YR 8.17 137.20 138.08 137.99 138.23 0.009915 1.99 7.75 50.21 0.74

Reach-1 163     50YR 6.60 137.20 138.02 137.97 138.17 0.010628 1.93 5.32 22.77 0.76

Reach-1 163     25YR 6.10 137.20 137.99 137.97 138.13 0.010185 1.84 4.82 15.66 0.74

Reach-1 163     10YR 4.37 137.20 137.90 137.86 138.02 0.009858 1.65 3.61 13.13 0.71

Reach-1 163     5YR 3.52 137.20 137.84 137.80 137.96 0.010879 1.59 2.82 11.19 0.73

Reach-1 163     2YR 2.57 137.20 137.74 137.72 137.86 0.015146 1.60 1.81 8.05 0.82

Reach-1 162     Regional 28.90 135.60 136.76 136.76 137.01 0.016983 3.06 16.52 33.14 1.02

Reach-1 162     100YR 8.17 135.60 136.46 136.55 0.008365 1.65 8.05 23.23 0.67

Reach-1 162     50YR 6.60 135.60 136.42 136.32 136.49 0.007713 1.51 7.02 21.71 0.63

Reach-1 162     25YR 6.10 135.60 136.39 136.46 0.007886 1.48 6.54 20.96 0.64

Reach-1 162     10YR 4.37 135.60 136.32 136.38 0.007899 1.34 5.01 18.41 0.62

Reach-1 162     5YR 3.52 135.60 136.28 136.33 0.007036 1.21 4.42 17.31 0.58

Reach-1 162     2YR 2.57 135.60 136.25 136.28 0.005238 0.99 3.87 16.23 0.49

Reach-1 161     Regional 28.90 134.10 135.30 135.17 135.36 0.005788 1.77 31.56 67.18 0.58

Reach-1 161     100YR 8.17 134.10 134.98 134.98 135.07 0.008814 1.68 10.93 62.89 0.67

Reach-1 161     50YR 6.60 134.10 134.95 134.95 135.03 0.009136 1.64 8.64 54.87 0.68

Reach-1 161     25YR 6.10 134.10 134.94 134.94 135.02 0.008737 1.59 8.14 52.96 0.66

Reach-1 161     10YR 4.37 134.10 134.89 134.89 134.97 0.008112 1.44 5.85 43.08 0.63

Reach-1 161     5YR 3.52 134.10 134.85 134.85 134.93 0.008870 1.43 4.23 34.42 0.65

Reach-1 161     2YR 2.57 134.10 134.76 134.69 134.87 0.012829 1.52 2.03 16.61 0.76

Reach-1 160     Regional 28.90 132.50 134.02 134.06 0.003131 1.45 37.31 64.17 0.42

Reach-1 160     100YR 8.17 132.50 133.61 133.64 0.002166 0.99 15.54 41.27 0.33

Reach-1 160     50YR 6.60 132.50 133.54 133.57 0.002221 0.96 12.79 37.14 0.33

Reach-1 160     25YR 6.10 132.50 133.52 133.29 133.54 0.002198 0.94 11.99 35.85 0.33

Reach-1 160     10YR 4.37 132.50 133.41 133.44 0.002411 0.92 8.52 29.61 0.34

Reach-1 160     5YR 3.52 132.50 133.35 133.38 0.002582 0.91 6.73 25.80 0.35

Reach-1 160     2YR 2.57 132.50 133.28 133.30 0.002499 0.84 5.01 21.54 0.34



 

 

 

 

 

 

14 MILE CREEK WEST 

HEC-RAS MODEL RESULTS FOR  

PHASE 1A DEVELOPMENT CONDITION 

(Controlled flow rate) 

 

• 14W-16 (Reach 1A) 

• 14W-12 (Reach 1) 

• 14W-14 (Reach 2A)  

• 14W-12A (Reach 2B and 2C) 

  



  

HEC-RAS  Plan: P1A Control

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-2A 3081    Regional 8.23 154.25 154.76 154.80 0.007264 0.90 12.10 44.53 0.43

Reach-2A 3081    100YR 3.20 154.25 154.59 154.61 0.006136 0.61 5.94 30.40 0.37

Reach-2A 3081    50YR 2.83 154.25 154.58 154.59 0.005979 0.58 5.45 28.97 0.36

Reach-2A 3081    25YR 2.48 154.25 154.56 154.58 0.005682 0.54 5.01 27.65 0.35

Reach-2A 3081    10YR 1.94 154.25 154.53 154.54 0.005418 0.49 4.23 25.11 0.33

Reach-2A 3081    5YR 1.59 154.25 154.51 154.52 0.005257 0.45 3.70 23.21 0.32

Reach-2A 3081    2YR 1.00 154.25 154.47 154.36 154.47 0.004852 0.36 2.77 19.47 0.30

Reach-2A 228     Regional 8.23 153.98 154.32 154.34 0.005764 0.56 14.75 57.41 0.35

Reach-2A 228     100YR 3.20 153.98 154.19 154.20 0.005447 0.40 7.97 48.65 0.32

Reach-2A 228     50YR 2.83 153.98 154.18 154.19 0.005481 0.39 7.30 47.30 0.31

Reach-2A 228     25YR 2.48 153.98 154.17 154.17 0.005723 0.38 6.57 45.76 0.32

Reach-2A 228     10YR 1.94 153.98 154.14 154.15 0.005806 0.35 5.54 43.62 0.31

Reach-2A 228     5YR 1.59 153.98 154.13 154.13 0.005733 0.33 4.88 42.34 0.31

Reach-2A 228     2YR 1.00 153.98 154.10 154.10 0.005887 0.28 3.57 39.70 0.30

Reach-2A 227     Regional 8.23 153.04 153.42 153.46 0.013277 0.92 9.51 40.72 0.54

Reach-2A 227     100YR 3.20 153.04 153.29 153.31 0.015319 0.66 4.84 31.46 0.53

Reach-2A 227     50YR 2.83 153.04 153.28 153.30 0.015159 0.63 4.48 30.64 0.52

Reach-2A 227     25YR 2.48 153.04 153.27 153.29 0.013858 0.59 4.21 29.75 0.49

Reach-2A 227     10YR 1.94 153.04 153.24 153.26 0.013775 0.54 3.56 27.59 0.48

Reach-2A 227     5YR 1.59 153.04 153.23 153.24 0.014073 0.52 3.08 26.25 0.48

Reach-2A 227     2YR 1.00 153.04 153.19 153.20 0.013583 0.44 2.26 23.78 0.46

Reach-2A 226     Regional 8.23 152.44 152.87 152.88 0.003062 0.50 17.02 58.30 0.27

Reach-2A 226     100YR 3.20 152.44 152.71 152.72 0.002953 0.35 9.21 44.11 0.24

Reach-2A 226     50YR 2.83 152.44 152.70 152.70 0.002983 0.34 8.43 42.89 0.24

Reach-2A 226     25YR 2.48 152.44 152.67 152.68 0.003234 0.33 7.49 41.38 0.25

Reach-2A 226     10YR 1.94 152.44 152.65 152.65 0.003259 0.31 6.33 39.41 0.24

Reach-2A 226     5YR 1.59 152.44 152.63 152.63 0.003239 0.29 5.55 38.03 0.24

Reach-2A 226     2YR 1.00 152.44 152.58 152.59 0.003350 0.25 4.03 35.21 0.23

Reach-2A 225     Regional 8.23 151.75 152.32 152.30 152.42 0.007421 1.94 15.10 58.93 0.83

Reach-2A 225     100YR 3.20 151.75 152.14 152.13 152.23 0.009039 1.63 5.65 38.76 0.86

Reach-2A 225     50YR 2.83 151.75 152.12 152.11 152.21 0.009140 1.58 4.89 35.88 0.85

Reach-2A 225     25YR 2.48 151.75 152.11 152.11 152.18 0.008016 1.45 4.54 34.85 0.80

Reach-2A 225     10YR 1.94 151.75 152.07 152.07 152.15 0.008305 1.37 3.37 31.55 0.80

Reach-2A 225     5YR 1.59 151.75 152.04 152.04 152.12 0.008848 1.32 2.53 26.97 0.81

Reach-2A 225     2YR 1.00 151.75 151.98 151.96 152.04 0.009883 1.17 1.30 9.68 0.82

Reach-2A 224     Regional 8.23 151.25 151.80 151.83 0.004396 0.70 14.33 44.86 0.34

Reach-2A 224     100YR 3.20 151.25 151.63 151.65 0.003714 0.47 7.54 34.96 0.29

Reach-2A 224     50YR 2.83 151.25 151.62 151.63 0.003660 0.45 6.94 33.85 0.28

Reach-2A 224     25YR 2.48 151.25 151.60 151.61 0.003600 0.42 6.35 32.73 0.27

Reach-2A 224     10YR 1.94 151.25 151.57 151.58 0.003306 0.37 5.51 31.04 0.26

Reach-2A 224     5YR 1.59 151.25 151.55 151.56 0.003222 0.34 4.84 29.62 0.25

Reach-2A 224     2YR 1.00 151.25 151.51 151.51 0.003054 0.28 3.62 26.75 0.23

Reach-2A 223     Regional 8.23 150.26 150.96 151.01 0.018977 1.00 8.22 32.61 0.63

Reach-2A 223     100YR 3.20 150.26 150.83 150.86 0.024582 0.76 4.24 30.80 0.65

Reach-2A 223     50YR 2.83 150.26 150.82 150.85 0.024457 0.72 3.93 30.68 0.64

Reach-2A 223     25YR 2.48 150.26 150.81 150.84 0.025287 0.69 3.59 30.54 0.64

Reach-2A 223     10YR 1.94 150.26 150.79 150.81 0.030882 0.67 2.91 30.26 0.69

Reach-2A 223     5YR 1.59 150.26 150.78 150.80 0.032343 0.63 2.54 30.10 0.69

Reach-2A 223     2YR 1.00 150.26 150.75 150.77 0.034804 0.54 1.85 28.93 0.68

Reach-2A 222     Regional 8.23 149.74 150.43 150.44 0.002590 0.47 18.50 61.47 0.25

Reach-2A 222     100YR 3.20 149.74 150.28 150.11 150.28 0.002458 0.32 10.06 49.63 0.22

Reach-2A 222     50YR 2.83 149.74 150.26 150.10 150.27 0.002459 0.30 9.32 48.44 0.22

Reach-2A 222     25YR 2.48 149.74 150.25 150.08 150.25 0.002465 0.29 8.57 47.06 0.22

Reach-2A 222     10YR 1.94 149.74 150.22 150.06 150.22 0.002352 0.27 7.31 44.17 0.21

Reach-2A 222     5YR 1.59 149.74 150.19 150.04 150.20 0.002373 0.25 6.33 41.78 0.21

Reach-2A 222     2YR 1.00 149.74 150.15 149.94 150.15 0.002403 0.22 4.55 37.05 0.20

Reach-2A 221     Regional 8.23 149.23 149.72 149.69 149.82 0.023463 1.59 8.22 36.14 0.77

Reach-2A 221     100YR 3.20 149.23 149.53 149.53 149.62 0.037089 1.36 2.88 20.79 0.88

Reach-2A 221     50YR 2.83 149.23 149.51 149.51 149.60 0.038543 1.32 2.53 19.50 0.89

Reach-2A 221     25YR 2.48 149.23 149.50 149.50 149.58 0.040055 1.27 2.21 18.22 0.89

Reach-2A 221     10YR 1.94 149.23 149.45 149.45 149.54 0.054009 1.30 1.52 10.45 1.00

Reach-2A 221     5YR 1.59 149.23 149.43 149.43 149.51 0.055778 1.22 1.30 9.05 1.00

Reach-2A 221     2YR 1.00 149.23 149.38 149.38 149.44 0.060845 1.09 0.92 7.71 1.00

Reach-2B 231.1   Regional 8.23 148.25 149.75 149.75 0.000375 0.44 42.87 57.64 0.12

Reach-2B 231.1   100YR 3.20 148.25 149.38 149.39 0.000279 0.31 23.24 47.89 0.10

Reach-2B 231.1   50YR 2.83 148.25 149.34 149.34 0.000271 0.30 21.24 45.78 0.10

Reach-2B 231.1   25YR 2.48 148.25 149.30 149.30 0.000263 0.28 19.31 43.64 0.09



HEC-RAS  Plan: P1A Control (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-2B 231.1   10YR 1.94 148.25 149.22 149.23 0.000245 0.26 16.21 39.98 0.09

Reach-2B 231.1   5YR 1.59 148.25 149.17 149.17 0.000231 0.24 14.07 37.23 0.09

Reach-2B 231.1   2YR 1.00 148.25 149.06 149.06 0.000190 0.20 10.34 31.89 0.08

Reach-2B 231     Regional 8.23 148.25 149.75 149.75 0.000376 0.44 42.85 57.64 0.12

Reach-2B 231     100YR 3.20 148.25 149.38 149.39 0.000279 0.31 23.22 47.88 0.10

Reach-2B 231     50YR 2.83 148.25 149.34 149.34 0.000272 0.30 21.23 45.77 0.10

Reach-2B 231     25YR 2.48 148.25 149.30 149.30 0.000263 0.28 19.29 43.63 0.09

Reach-2B 231     10YR 1.94 148.25 149.22 149.22 0.000245 0.26 16.20 39.96 0.09

Reach-2B 231     5YR 1.59 148.25 149.17 149.17 0.000231 0.24 14.06 37.22 0.09

Reach-2B 231     2YR 1.00 148.25 149.06 149.06 0.000190 0.20 10.34 31.88 0.08

Reach-2C 220.3   Regional 8.23 148.25 149.75 149.75 0.000117 0.20 51.87 68.56 0.06

Reach-2C 220.3   100YR 3.20 148.25 149.38 149.38 0.000089 0.13 27.93 58.99 0.05

Reach-2C 220.3   50YR 2.83 148.25 149.34 149.34 0.000088 0.12 25.47 56.29 0.05

Reach-2C 220.3   25YR 2.48 148.25 149.30 149.30 0.000087 0.12 23.09 53.55 0.05

Reach-2C 220.3   10YR 1.94 148.25 149.22 149.22 0.000086 0.11 19.30 48.86 0.05

Reach-2C 220.3   5YR 1.59 148.25 149.17 149.17 0.000086 0.10 16.69 45.34 0.05

Reach-2C 220.3   2YR 1.00 148.25 149.06 149.06 0.000086 0.08 12.16 38.49 0.04

Reach-2C 220.2   Regional 8.23 148.57 149.59 149.72 0.012281 1.60 5.49 15.04 0.60

Reach-2C 220.2   100YR 3.20 148.57 149.31 149.36 0.007836 0.99 3.25 6.52 0.45

Reach-2C 220.2   50YR 2.83 148.57 149.28 149.32 0.007645 0.94 3.00 6.34 0.44

Reach-2C 220.2   25YR 2.48 148.57 149.24 149.28 0.007453 0.90 2.76 6.16 0.43

Reach-2C 220.2   10YR 1.94 148.57 149.17 149.21 0.007136 0.82 2.36 5.85 0.41

Reach-2C 220.2   5YR 1.59 148.57 149.12 149.15 0.007013 0.77 2.07 5.61 0.40

Reach-2C 220.2   2YR 1.00 148.57 149.02 149.04 0.006595 0.65 1.54 5.16 0.38

Reach-2C 220.17* Regional 8.23 148.47 149.48 149.27 149.58 0.011951 1.43 7.60 44.23 0.58

Reach-2C 220.17* 100YR 3.20 148.47 149.24 149.28 0.006860 0.90 3.57 7.57 0.42

Reach-2C 220.17* 50YR 2.83 148.47 149.21 149.24 0.006766 0.86 3.29 7.37 0.41

Reach-2C 220.17* 25YR 2.48 148.47 149.17 149.20 0.006683 0.82 3.02 7.16 0.40

Reach-2C 220.17* 10YR 1.94 148.47 149.10 149.13 0.006597 0.76 2.56 6.81 0.40

Reach-2C 220.17* 5YR 1.59 148.47 149.05 149.08 0.006812 0.72 2.21 6.52 0.40

Reach-2C 220.17* 2YR 1.00 148.47 148.95 148.97 0.007277 0.63 1.58 5.98 0.39

Reach-2C 220.13* Regional 8.23 148.36 149.47 149.49 0.003635 0.79 19.04 59.52 0.32

Reach-2C 220.13* 100YR 3.20 148.36 149.18 149.21 0.005951 0.82 4.19 15.98 0.39

Reach-2C 220.13* 50YR 2.83 148.36 149.14 149.17 0.006067 0.80 3.62 12.79 0.39

Reach-2C 220.13* 25YR 2.48 148.36 149.10 149.13 0.006069 0.76 3.25 8.41 0.38

Reach-2C 220.13* 10YR 1.94 148.36 149.04 149.06 0.006110 0.71 2.73 7.57 0.38

Reach-2C 220.13* 5YR 1.59 148.36 148.98 149.00 0.006715 0.69 2.30 7.17 0.39

Reach-2C 220.13* 2YR 1.00 148.36 148.87 148.89 0.007673 0.64 1.57 6.12 0.40

Reach-2C 220.1   Regional 8.23 148.25 149.46 149.46 0.000947 0.40 36.03 74.88 0.16

Reach-2C 220.1   100YR 3.20 148.25 149.17 149.18 0.001303 0.40 15.55 64.19 0.18

Reach-2C 220.1   50YR 2.83 148.25 149.13 149.13 0.001633 0.43 12.71 62.35 0.20

Reach-2C 220.1   25YR 2.48 148.25 149.08 149.09 0.002174 0.48 9.81 60.40 0.23

Reach-2C 220.1   10YR 1.94 148.25 148.99 149.01 0.003804 0.58 4.77 36.37 0.30

Reach-2C 220.1   5YR 1.59 148.25 148.93 148.94 0.004414 0.58 3.38 17.49 0.32

Reach-2C 220.1   2YR 1.00 148.25 148.79 148.81 0.006672 0.61 1.66 7.34 0.38

Reach-2C 220     Regional 8.23 148.25 149.46 149.46 0.000956 0.40 35.92 74.88 0.16

Reach-2C 220     100YR 3.20 148.25 149.17 149.18 0.001331 0.40 15.42 64.09 0.18

Reach-2C 220     50YR 2.83 148.25 149.13 149.13 0.001685 0.44 12.54 62.24 0.21

Reach-2C 220     25YR 2.48 148.25 149.08 149.09 0.002286 0.49 9.56 60.23 0.24

Reach-2C 220     10YR 1.94 148.25 148.99 149.00 0.003961 0.59 4.56 29.66 0.31

Reach-2C 220     5YR 1.59 148.25 148.92 148.94 0.004794 0.60 3.24 17.11 0.33

Reach-2C 220     2YR 1.00 148.25 148.78 148.80 0.007594 0.64 1.57 6.59 0.40

Reach-1A 210.5   Regional 8.22 155.11 155.74 155.77 0.008095 0.82 12.24 43.66 0.44

Reach-1A 210.5   100YR 3.34 155.11 155.59 155.50 155.61 0.009342 0.62 6.19 38.18 0.43

Reach-1A 210.5   50YR 2.95 155.11 155.58 155.48 155.59 0.009761 0.60 5.58 37.57 0.44

Reach-1A 210.5   25YR 2.59 155.11 155.56 155.47 155.58 0.010254 0.58 4.99 36.91 0.44

Reach-1A 210.5   10YR 2.04 155.11 155.54 155.44 155.55 0.010712 0.54 4.10 36.07 0.44

Reach-1A 210.5   5YR 1.69 155.11 155.51 155.42 155.53 0.011258 0.53 3.30 32.16 0.45

Reach-1A 210.5   2YR 1.08 155.11 155.46 155.38 155.48 0.011419 0.49 2.19 17.08 0.44

Reach-1A 210     Regional 8.22 154.96 155.47 155.50 0.010236 0.85 9.69 32.60 0.48

Reach-1A 210     100YR 3.34 154.96 155.32 155.34 0.009308 0.62 5.36 25.29 0.43

Reach-1A 210     50YR 2.95 154.96 155.30 155.32 0.008986 0.59 4.97 24.51 0.42

Reach-1A 210     25YR 2.59 154.96 155.28 155.30 0.008772 0.57 4.56 23.68 0.41

Reach-1A 210     10YR 2.04 154.96 155.26 155.27 0.008529 0.52 3.89 22.23 0.40

Reach-1A 210     5YR 1.69 154.96 155.24 155.25 0.008167 0.49 3.45 21.24 0.39

Reach-1A 210     2YR 1.08 154.96 155.19 155.20 0.007674 0.42 2.58 19.04 0.36



HEC-RAS  Plan: P1A Control (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-1A 209     Regional 8.22 154.46 154.89 154.89 0.003360 0.60 27.66 83.81 0.29

Reach-1A 209     100YR 3.34 154.46 154.73 154.73 0.003526 0.45 15.05 74.75 0.28

Reach-1A 209     50YR 2.95 154.46 154.71 154.71 0.003603 0.43 13.78 73.79 0.28

Reach-1A 209     25YR 2.59 154.46 154.69 154.70 0.003643 0.42 12.62 72.89 0.28

Reach-1A 209     10YR 2.04 154.46 154.67 154.67 0.003659 0.39 10.73 70.24 0.27

Reach-1A 209     5YR 1.69 154.46 154.65 154.65 0.003734 0.36 9.35 67.15 0.27

Reach-1A 209     2YR 1.08 154.46 154.61 154.61 0.003805 0.32 6.86 61.88 0.26

Reach-1A 208.3   Regional 8.22 152.95 153.57 153.57 153.70 0.012353 2.63 12.19 40.20 1.08

Reach-1A 208.3   100YR 3.34 152.95 153.39 153.39 153.49 0.012983 2.09 5.61 27.91 1.04

Reach-1A 208.3   50YR 2.95 152.95 153.37 153.37 153.47 0.012717 2.00 5.08 26.56 1.02

Reach-1A 208.3   25YR 2.59 152.95 153.34 153.34 153.44 0.012747 1.93 4.53 25.08 1.02

Reach-1A 208.3   10YR 2.04 152.95 153.31 153.31 153.40 0.013028 1.82 3.63 22.31 1.01

Reach-1A 208.3   5YR 1.69 152.95 153.28 153.28 153.36 0.013050 1.72 3.06 20.36 1.00

Reach-1A 208.3   2YR 1.08 152.95 153.22 153.22 153.30 0.013597 1.52 2.00 16.06 0.98

Reach-1A 208.2   Regional 8.22 152.50 153.20 153.22 0.002687 0.69 16.46 42.87 0.28

Reach-1A 208.2   100YR 3.34 152.50 152.97 152.98 0.002582 0.49 8.06 29.77 0.25

Reach-1A 208.2   50YR 2.95 152.50 152.94 152.95 0.002535 0.47 7.36 28.46 0.25

Reach-1A 208.2   25YR 2.59 152.50 152.92 152.93 0.002476 0.44 6.71 27.19 0.24

Reach-1A 208.2   10YR 2.04 152.50 152.88 152.89 0.002392 0.40 5.66 25.00 0.23

Reach-1A 208.2   5YR 1.69 152.50 152.85 152.86 0.002308 0.37 4.99 23.57 0.23

Reach-1A 208.2   2YR 1.08 152.50 152.79 152.80 0.002131 0.30 3.71 20.60 0.21

Reach-1A 208.1   Regional 8.22 152.52 153.09 153.11 0.002920 1.23 22.62 52.41 0.52

Reach-1A 208.1   100YR 3.34 152.52 152.85 152.86 0.003374 0.92 11.42 41.69 0.51

Reach-1A 208.1   50YR 2.95 152.52 152.83 152.84 0.003450 0.88 10.41 40.57 0.51

Reach-1A 208.1   25YR 2.59 152.52 152.80 152.81 0.003521 0.84 9.46 39.49 0.51

Reach-1A 208.1   10YR 2.04 152.52 152.77 152.77 0.003639 0.78 7.97 37.72 0.51

Reach-1A 208.1   5YR 1.69 152.52 152.74 152.75 0.003727 0.73 6.97 36.49 0.50

Reach-1A 208.1   2YR 1.08 152.52 152.68 152.69 0.003982 0.62 5.08 34.03 0.49

Reach-1A 208.08* Regional 8.22 152.14 152.96 153.01 0.005408 1.52 14.38 35.57 0.60

Reach-1A 208.08* 100YR 3.34 152.14 152.71 152.75 0.006103 1.19 6.81 27.30 0.59

Reach-1A 208.08* 50YR 2.95 152.14 152.69 152.73 0.006161 1.15 6.14 26.05 0.59

Reach-1A 208.08* 25YR 2.59 152.14 152.66 152.70 0.006262 1.11 5.51 25.13 0.58

Reach-1A 208.08* 10YR 2.04 152.14 152.62 152.66 0.006325 1.03 4.55 23.78 0.58

Reach-1A 208.08* 5YR 1.69 152.14 152.60 152.63 0.006443 0.98 3.88 22.76 0.57

Reach-1A 208.08* 2YR 1.08 152.14 152.54 152.50 152.56 0.006954 0.88 2.60 20.30 0.57

Reach-1A 208.05* Regional 8.22 151.76 152.79 152.86 0.006601 1.47 11.56 28.35 0.56

Reach-1A 208.05* 100YR 3.34 151.76 152.54 152.59 0.007371 1.16 5.22 21.28 0.55

Reach-1A 208.05* 50YR 2.95 151.76 152.51 152.56 0.007466 1.12 4.66 20.58 0.54

Reach-1A 208.05* 25YR 2.59 151.76 152.48 152.53 0.007594 1.08 4.12 19.73 0.54

Reach-1A 208.05* 10YR 2.04 151.76 152.44 152.48 0.007959 1.02 3.24 18.23 0.54

Reach-1A 208.05* 5YR 1.69 151.76 152.41 152.45 0.008176 0.97 2.67 17.20 0.54

Reach-1A 208.05* 2YR 1.08 151.76 152.34 152.37 0.008762 0.86 1.59 13.53 0.54

Reach-1A 208.03* Regional 8.22 151.38 152.63 152.70 0.006583 1.35 10.57 25.50 0.49

Reach-1A 208.03* 100YR 3.34 151.38 152.34 152.40 0.008079 1.09 4.29 17.81 0.50

Reach-1A 208.03* 50YR 2.95 151.38 152.31 152.36 0.008391 1.06 3.73 16.91 0.50

Reach-1A 208.03* 25YR 2.59 151.38 152.28 152.33 0.008702 1.03 3.21 15.57 0.51

Reach-1A 208.03* 10YR 2.04 151.38 152.22 152.27 0.009223 0.96 2.44 12.56 0.51

Reach-1A 208.03* 5YR 1.69 151.38 152.19 152.23 0.009596 0.91 1.99 10.22 0.51

Reach-1A 208.03* 2YR 1.08 151.38 152.09 152.12 0.011339 0.83 1.30 5.18 0.53

Reach-1A 208     Regional 8.22 151.00 152.50 152.55 0.005439 1.15 10.81 24.55 0.40

Reach-1A 208     100YR 3.34 151.00 152.19 152.23 0.005665 0.87 4.59 15.73 0.38

Reach-1A 208     50YR 2.95 151.00 152.15 152.19 0.005702 0.84 4.06 14.27 0.38

Reach-1A 208     25YR 2.59 151.00 152.12 152.15 0.005739 0.80 3.58 12.80 0.37

Reach-1A 208     10YR 2.04 151.00 152.06 152.08 0.005803 0.73 2.89 10.26 0.37

Reach-1A 208     5YR 1.69 151.00 152.01 152.04 0.005824 0.68 2.49 8.01 0.36

Reach-1A 208     2YR 1.08 151.00 151.91 151.93 0.005492 0.60 1.81 5.69 0.34

Reach-1A 207.75* Regional 8.22 150.81 152.20 152.27 0.005305 1.32 10.30 22.66 0.45

Reach-1A 207.75* 100YR 3.34 150.81 151.88 151.93 0.005626 1.01 4.25 14.22 0.43

Reach-1A 207.75* 50YR 2.95 150.81 151.85 151.89 0.005661 0.97 3.76 13.04 0.42

Reach-1A 207.75* 25YR 2.59 150.81 151.81 151.85 0.005685 0.92 3.31 11.86 0.42

Reach-1A 207.75* 10YR 2.04 150.81 151.75 151.79 0.005716 0.85 2.64 9.81 0.41

Reach-1A 207.75* 5YR 1.69 150.81 151.71 151.74 0.005730 0.79 2.24 8.26 0.40

Reach-1A 207.75* 2YR 1.08 150.81 151.62 151.64 0.005505 0.65 1.65 5.50 0.38

Reach-1A 207.50* Regional 8.22 150.63 151.96 151.70 152.03 0.004200 1.42 11.45 24.22 0.46

Reach-1A 207.50* 100YR 3.34 150.63 151.61 151.67 0.004676 1.11 4.58 15.11 0.45

Reach-1A 207.50* 50YR 2.95 150.63 151.57 151.63 0.004635 1.07 4.06 14.13 0.44

Reach-1A 207.50* 25YR 2.59 150.63 151.54 151.59 0.004674 1.02 3.55 12.99 0.44



HEC-RAS  Plan: P1A Control (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-1A 207.50* 10YR 2.04 150.63 151.47 151.51 0.004815 0.95 2.74 10.90 0.44

Reach-1A 207.50* 5YR 1.69 150.63 151.42 151.46 0.004955 0.90 2.25 9.33 0.44

Reach-1A 207.50* 2YR 1.08 150.63 151.30 151.34 0.006140 0.81 1.37 5.80 0.46

Reach-1A 207.25* Regional 8.22 150.44 151.45 151.45 151.67 0.011847 2.49 7.52 21.09 0.89

Reach-1A 207.25* 100YR 3.34 150.44 151.23 151.17 151.35 0.008081 1.65 3.69 14.17 0.70

Reach-1A 207.25* 50YR 2.95 150.44 151.20 151.14 151.31 0.008211 1.60 3.21 13.10 0.70

Reach-1A 207.25* 25YR 2.59 150.44 151.17 151.10 151.27 0.007967 1.52 2.84 12.22 0.68

Reach-1A 207.25* 10YR 2.04 150.44 151.12 151.04 151.21 0.007268 1.36 2.32 10.82 0.64

Reach-1A 207.25* 5YR 1.69 150.44 151.09 150.99 151.16 0.006729 1.24 1.97 9.80 0.61

Reach-1A 207.25* 2YR 1.08 150.44 151.06 150.90 151.09 0.003734 0.88 1.67 8.68 0.45

Reach-1A 207     Regional 8.22 150.25 151.13 151.17 0.003220 1.55 22.26 57.80 0.56

Reach-1A 207     100YR 3.34 150.25 150.88 150.88 150.95 0.006926 1.75 8.36 50.53 0.76

Reach-1A 207     50YR 2.95 150.25 150.87 150.87 150.93 0.006039 1.62 7.96 50.30 0.71

Reach-1A 207     25YR 2.59 150.25 150.86 150.86 150.92 0.005566 1.53 7.35 49.94 0.68

Reach-1A 207     10YR 2.04 150.25 150.83 150.83 150.89 0.005023 1.41 6.16 49.22 0.64

Reach-1A 207     5YR 1.69 150.25 150.81 150.81 150.87 0.004649 1.32 5.27 48.68 0.61

Reach-1A 207     2YR 1.08 150.25 150.69 150.69 150.80 0.009274 1.54 1.44 10.55 0.83

Reach-1A 206.3   Regional 10.21 149.49 150.59 150.55 150.77 0.004638 2.25 12.58 30.12 0.71

Reach-1A 206.3   100YR 4.15 149.49 150.31 150.18 150.43 0.003696 1.62 5.16 22.71 0.60

Reach-1A 206.3   50YR 3.68 149.49 150.28 150.09 150.39 0.003531 1.54 4.49 21.91 0.59

Reach-1A 206.3   25YR 3.23 149.49 150.25 150.07 150.35 0.003342 1.45 3.82 20.48 0.57

Reach-1A 206.3   10YR 2.55 149.49 150.19 149.99 150.28 0.002923 1.28 2.87 14.69 0.52

Reach-1A 206.3   5YR 2.11 149.49 150.15 150.22 0.002611 1.16 2.35 10.31 0.49

Reach-1A 206.3   2YR 1.36 149.49 150.05 150.09 0.002066 0.91 1.71 4.78 0.42

Reach-1A 206.2   Regional 10.21 149.25 150.48 150.52 0.004019 1.05 16.91 38.59 0.36

Reach-1A 206.2   100YR 4.15 149.25 150.19 150.22 0.003964 0.80 7.52 25.76 0.33

Reach-1A 206.2   50YR 3.68 149.25 150.16 150.19 0.003845 0.76 6.82 24.95 0.32

Reach-1A 206.2   25YR 3.23 149.25 150.13 150.16 0.003757 0.73 6.08 24.08 0.32

Reach-1A 206.2   10YR 2.55 149.25 150.08 150.10 0.003587 0.67 4.88 22.59 0.30

Reach-1A 206.2   5YR 2.11 149.25 150.04 150.06 0.003449 0.62 4.03 21.47 0.29

Reach-1A 206.2   2YR 1.36 149.25 149.96 149.97 0.003033 0.51 2.68 8.46 0.27

Reach-1A 206.1   Regional 10.21 149.00 149.96 149.96 150.11 0.032068 2.18 8.85 29.00 0.90

Reach-1A 206.1   100YR 4.15 149.00 149.87 149.77 149.92 0.012696 1.22 6.21 26.19 0.55

Reach-1A 206.1   50YR 3.68 149.00 149.84 149.75 149.89 0.013218 1.20 5.49 24.94 0.56

Reach-1A 206.1   25YR 3.23 149.00 149.81 149.72 149.86 0.013561 1.17 4.80 22.95 0.56

Reach-1A 206.1   10YR 2.55 149.00 149.76 149.68 149.81 0.014760 1.12 3.69 19.29 0.57

Reach-1A 206.1   5YR 2.11 149.00 149.72 149.65 149.77 0.016063 1.09 2.96 16.18 0.58

Reach-1A 206.1   2YR 1.36 149.00 149.63 149.58 149.68 0.019856 1.01 1.81 11.83 0.62

Reach-1 205.1   Regional 18.70 148.20 149.34 149.44 0.003634 2.11 36.75 87.70 0.65

Reach-1 205.1   100YR 7.43 148.20 148.98 148.94 149.14 0.006548 2.14 8.84 30.41 0.81

Reach-1 205.1   50YR 6.58 148.20 148.93 148.90 149.10 0.006674 2.08 7.64 27.94 0.81

Reach-1 205.1   25YR 5.77 148.20 148.89 148.86 149.05 0.006815 2.01 6.50 25.36 0.81

Reach-1 205.1   10YR 4.54 148.20 148.82 148.77 148.96 0.006994 1.87 4.89 17.41 0.80

Reach-1 205.1   5YR 3.74 148.20 148.76 148.72 148.89 0.007056 1.76 4.06 13.82 0.79

Reach-1 205.1   2YR 2.38 148.20 148.66 148.61 148.76 0.007047 1.50 2.72 11.45 0.76

Reach-1 205     Regional 18.70 147.24 148.81 148.94 0.007327 1.63 12.16 16.84 0.50

Reach-1 205     100YR 7.43 147.24 148.33 148.40 0.007483 1.15 6.46 10.15 0.46

Reach-1 205     50YR 6.58 147.24 148.28 148.34 0.007530 1.10 5.96 9.91 0.45

Reach-1 205     25YR 5.77 147.24 148.23 148.29 0.007545 1.06 5.45 9.63 0.45

Reach-1 205     10YR 4.54 147.24 148.14 148.19 0.007622 0.99 4.60 9.11 0.44

Reach-1 205     5YR 3.74 147.24 148.07 148.12 0.007678 0.93 4.01 8.74 0.44

Reach-1 205     2YR 2.38 147.24 147.94 147.98 0.007921 0.81 2.92 8.00 0.43

Reach-1 204.92* Regional 18.70 146.82 148.43 148.57 0.007377 1.67 12.22 16.13 0.50

Reach-1 204.92* 100YR 7.43 146.82 147.95 148.02 0.007455 1.17 6.34 9.70 0.46

Reach-1 204.92* 50YR 6.58 146.82 147.90 147.97 0.007425 1.12 5.86 9.44 0.45

Reach-1 204.92* 25YR 5.77 146.82 147.85 147.91 0.007416 1.07 5.38 9.20 0.45

Reach-1 204.92* 10YR 4.54 146.82 147.76 147.81 0.007495 1.00 4.54 8.70 0.44

Reach-1 204.92* 5YR 3.74 146.82 147.69 147.74 0.007584 0.95 3.95 8.33 0.44

Reach-1 204.92* 2YR 2.38 146.82 147.56 147.59 0.007573 0.82 2.89 7.53 0.42

Reach-1 204.83* Regional 18.70 146.40 148.07 148.21 0.007080 1.68 12.98 16.83 0.49

Reach-1 204.83* 100YR 7.43 146.40 147.58 147.66 0.007266 1.20 6.33 11.46 0.46

Reach-1 204.83* 50YR 6.58 146.40 147.53 147.60 0.007343 1.15 5.77 10.49 0.45

Reach-1 204.83* 25YR 5.77 146.40 147.48 147.54 0.007394 1.09 5.27 8.74 0.45

Reach-1 204.83* 10YR 4.54 146.40 147.39 147.44 0.007314 1.01 4.49 8.30 0.44

Reach-1 204.83* 5YR 3.74 146.40 147.32 147.37 0.007260 0.95 3.94 7.96 0.43

Reach-1 204.83* 2YR 2.38 146.40 147.17 147.20 0.007957 0.85 2.78 7.08 0.44



HEC-RAS  Plan: P1A Control (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-1 204.75  Regional 18.70 146.00 147.84 147.93 0.004432 1.44 18.56 29.24 0.40

Reach-1 204.75  100YR 7.43 146.00 147.34 147.39 0.004128 1.02 8.57 15.67 0.35

Reach-1 204.75  50YR 6.58 146.00 147.29 147.33 0.004109 0.98 7.76 15.05 0.35

Reach-1 204.75  25YR 5.77 146.00 147.23 147.28 0.004087 0.93 6.97 14.42 0.34

Reach-1 204.75  10YR 4.54 146.00 147.15 147.18 0.003992 0.85 5.75 12.99 0.33

Reach-1 204.75  5YR 3.74 146.00 147.08 147.11 0.003902 0.78 4.95 11.66 0.32

Reach-1 204.75  2YR 2.38 146.00 146.94 146.96 0.003474 0.65 3.66 7.43 0.30

Reach-1 204.7   Regional 18.70 145.89 147.00 146.92 147.27 0.022254 2.32 8.61 14.32 0.82

Reach-1 204.7   100YR 7.43 145.89 146.66 146.79 0.020271 1.61 4.62 9.23 0.73

Reach-1 204.7   50YR 6.58 145.89 146.62 146.74 0.019864 1.55 4.25 8.86 0.71

Reach-1 204.7   25YR 5.77 145.89 146.58 146.69 0.019651 1.49 3.87 8.47 0.70

Reach-1 204.7   10YR 4.54 145.89 146.49 146.59 0.020668 1.43 3.18 7.70 0.71

Reach-1 204.7   5YR 3.74 145.89 146.42 146.52 0.021915 1.39 2.69 7.13 0.72

Reach-1 204.7   2YR 2.38 145.89 146.29 146.38 0.028097 1.32 1.81 6.25 0.78

Reach-1 204.55  Regional 18.70 145.49 146.94 147.04 0.006552 1.45 16.00 31.72 0.46

Reach-1 204.55  100YR 7.43 145.49 146.56 146.61 0.005817 0.99 7.55 14.22 0.40

Reach-1 204.55  50YR 6.58 145.49 146.51 146.56 0.005827 0.94 6.97 12.64 0.40

Reach-1 204.55  25YR 5.77 145.49 146.47 146.51 0.005474 0.89 6.49 11.85 0.38

Reach-1 204.55  10YR 4.54 145.49 146.39 146.42 0.005079 0.82 5.55 10.85 0.37

Reach-1 204.55  5YR 3.74 145.49 146.33 146.36 0.004762 0.76 4.89 10.08 0.35

Reach-1 204.55  2YR 2.38 145.49 146.19 146.21 0.004556 0.67 3.57 8.77 0.33

Reach-1 204.5   Regional 18.70 145.36 146.80 146.91 0.008046 1.54 16.27 28.68 0.51

Reach-1 204.5   100YR 7.43 145.36 146.40 146.47 0.008611 1.18 6.68 15.13 0.49

Reach-1 204.5   50YR 6.58 145.36 146.36 146.42 0.008565 1.13 6.07 14.04 0.48

Reach-1 204.5   25YR 5.77 145.36 146.34 146.39 0.007448 1.03 5.78 13.49 0.45

Reach-1 204.5   10YR 4.54 145.36 146.26 146.31 0.007472 0.95 4.83 11.49 0.44

Reach-1 204.5   5YR 3.74 145.36 146.20 146.24 0.007710 0.89 4.19 9.94 0.44

Reach-1 204.5   2YR 2.38 145.36 146.06 146.09 0.008632 0.83 2.87 8.20 0.45

Reach-1 204.25  Regional 18.70 145.11 146.43 146.43 146.71 0.006554 2.89 17.77 32.02 0.86

Reach-1 204.25  100YR 7.43 145.11 146.08 146.08 146.28 0.006013 2.17 7.37 25.66 0.78

Reach-1 204.25  50YR 6.58 145.11 146.04 146.04 146.23 0.006047 2.10 6.33 24.46 0.77

Reach-1 204.25  25YR 5.77 145.11 145.95 145.95 146.18 0.007975 2.22 4.31 20.06 0.87

Reach-1 204.25  10YR 4.54 145.11 145.85 145.85 146.08 0.009594 2.17 2.65 11.40 0.93

Reach-1 204.25  5YR 3.74 145.11 145.76 145.76 145.99 0.011391 2.12 1.99 5.65 0.98

Reach-1 204.25  2YR 2.38 145.11 145.64 145.64 145.81 0.012862 1.85 1.36 4.70 0.99

Reach-1 204     Regional 18.99 144.05 145.05 145.23 0.025091 2.43 13.25 24.91 0.88

Reach-1 204     100YR 7.59 144.05 144.83 144.76 144.92 0.015687 1.56 8.14 23.44 0.66

Reach-1 204     50YR 6.73 144.05 144.83 144.73 144.90 0.012730 1.39 8.05 23.41 0.59

Reach-1 204     25YR 5.92 144.05 144.82 144.70 144.88 0.010700 1.26 7.81 23.34 0.54

Reach-1 204     10YR 4.62 144.05 144.75 144.65 144.81 0.011756 1.21 6.24 22.87 0.55

Reach-1 204     5YR 3.81 144.05 144.71 144.62 144.76 0.011866 1.15 5.29 21.40 0.55

Reach-1 204     2YR 2.44 144.05 144.62 144.55 144.66 0.012547 1.02 3.52 18.30 0.54

Reach-1 203     Regional 19.14 142.50 144.95 144.97 0.001176 0.81 34.47 38.43 0.21

Reach-1 203     100YR 7.68 142.50 143.88 143.97 0.013206 1.31 6.03 13.70 0.58

Reach-1 203     50YR 6.81 142.50 143.79 143.89 0.018391 1.40 4.88 11.80 0.67

Reach-1 203     25YR 5.99 142.50 143.70 143.82 0.026012 1.55 3.87 9.63 0.78

Reach-1 203     10YR 4.67 142.50 143.52 143.68 0.026124 1.78 2.63 5.20 0.80

Reach-1 203     5YR 3.85 142.50 143.43 143.59 0.028500 1.76 2.19 4.70 0.82

Reach-1 203     2YR 2.45 142.50 143.27 143.41 0.031770 1.63 1.50 3.89 0.84

Reach-1 202.75  Regional 19.14 142.43 144.58 143.79 144.85 0.006075 2.31 8.29 35.25 0.50

Reach-1 202.75  100YR 7.68 142.43 143.60 143.17 143.75 0.007453 1.70 4.51 27.27 0.50

Reach-1 202.75  50YR 6.81 142.43 143.51 143.11 143.65 0.007656 1.64 4.16 26.53 0.50

Reach-1 202.75  25YR 5.99 142.43 143.42 143.06 143.55 0.007879 1.57 3.82 24.17 0.50

Reach-1 202.75  10YR 4.67 142.43 143.27 142.96 143.38 0.008331 1.44 3.23 19.77 0.50

Reach-1 202.75  5YR 3.85 142.43 143.17 142.90 143.26 0.008699 1.35 2.84 17.43 0.50

Reach-1 202.75  2YR 2.45 142.43 142.98 142.78 143.05 0.009625 1.17 2.10 14.31 0.50

Reach-1 202.5   Culvert

Reach-1 202.25  Regional 19.14 142.28 143.64 143.64 144.32 0.052117 3.66 5.23 4.23 1.00

Reach-1 202.25  100YR 7.68 142.28 143.03 143.02 143.39 0.048390 2.65 2.89 3.85 0.98

Reach-1 202.25  50YR 6.81 142.28 143.04 142.96 143.32 0.036611 2.32 2.93 3.85 0.85

Reach-1 202.25  25YR 5.99 142.28 143.03 142.91 143.25 0.029693 2.08 2.89 3.85 0.77

Reach-1 202.25  10YR 4.67 142.28 143.00 142.81 143.14 0.020569 1.69 2.76 3.85 0.64

Reach-1 202.25  5YR 3.85 142.28 142.97 142.75 143.08 0.015613 1.45 2.66 3.85 0.56

Reach-1 202.25  2YR 2.45 142.28 142.87 142.63 142.93 0.009994 1.07 2.28 3.85 0.44

Reach-1 202     Regional 19.14 142.20 143.32 143.34 0.002091 0.83 33.34 49.93 0.27

Reach-1 202     100YR 7.68 142.20 142.79 142.84 0.011385 1.17 8.87 32.48 0.55



HEC-RAS  Plan: P1A Control (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-1 202     50YR 6.81 142.20 142.74 142.80 0.013994 1.20 7.38 29.08 0.59

Reach-1 202     25YR 5.99 142.20 142.70 142.76 0.015959 1.21 6.32 26.83 0.62

Reach-1 202     10YR 4.67 142.20 142.63 142.70 0.022199 1.24 4.54 21.80 0.71

Reach-1 202     5YR 3.85 142.20 142.57 142.56 142.65 0.031551 1.30 3.43 20.02 0.82

Reach-1 202     2YR 2.45 142.20 142.51 142.51 142.58 0.042334 1.22 2.13 18.06 0.90

Reach-1 201     Regional 19.14 141.65 143.27 143.28 0.000871 0.71 39.45 39.78 0.18

Reach-1 201     100YR 7.68 141.65 142.67 142.68 0.001418 0.64 17.12 32.99 0.21

Reach-1 201     50YR 6.81 141.65 142.60 142.61 0.001628 0.65 14.82 31.84 0.23

Reach-1 201     25YR 5.99 141.65 142.56 142.58 0.001510 0.61 13.81 31.33 0.22

Reach-1 201     10YR 4.67 141.65 142.46 142.48 0.001683 0.59 10.77 28.64 0.22

Reach-1 201     5YR 3.85 141.65 142.40 142.42 0.001689 0.56 9.10 25.89 0.22

Reach-1 201     2YR 2.45 141.65 142.31 142.32 0.001321 0.45 6.85 21.79 0.19

Reach-1 171     Regional 28.90 141.65 142.97 142.70 143.11 0.002516 1.90 27.97 37.97 0.55

Reach-1 171     100YR 8.17 141.65 142.44 142.21 142.50 0.002213 1.21 9.98 27.36 0.47

Reach-1 171     50YR 6.60 141.65 142.36 142.15 142.42 0.002210 1.13 8.15 24.25 0.46

Reach-1 171     25YR 6.10 141.65 142.34 142.13 142.40 0.002202 1.10 7.58 23.20 0.46

Reach-1 171     10YR 4.37 141.65 142.25 142.05 142.29 0.002182 0.97 5.57 19.13 0.44

Reach-1 171     5YR 3.52 141.65 142.19 142.01 142.23 0.002166 0.89 4.59 16.80 0.43

Reach-1 171     2YR 2.57 141.65 142.12 141.95 142.15 0.002101 0.79 3.54 13.88 0.41

Reach-1 170     Bridge

Reach-1 169     Regional 28.90 141.65 142.70 142.70 142.99 0.007134 2.71 18.27 33.54 0.89

Reach-1 169     100YR 8.17 141.65 142.21 142.21 142.40 0.009752 1.96 4.98 17.76 0.92

Reach-1 169     50YR 6.60 141.65 142.15 142.15 142.32 0.010567 1.86 3.98 15.15 0.94

Reach-1 169     25YR 6.10 141.65 142.13 142.13 142.30 0.011146 1.83 3.63 14.16 0.95

Reach-1 169     10YR 4.37 141.65 142.05 142.05 142.19 0.013010 1.69 2.63 10.71 0.99

Reach-1 169     5YR 3.52 141.65 142.01 142.01 142.13 0.014215 1.59 2.21 8.88 1.01

Reach-1 169     2YR 2.57 141.65 141.95 141.95 142.06 0.014892 1.45 1.77 8.23 1.00

Reach-1 164     Regional 28.90 138.30 139.25 139.39 0.007256 1.51 18.32 23.62 0.61

Reach-1 164     100YR 8.17 138.30 138.83 138.86 0.002624 0.51 10.37 14.75 0.32

Reach-1 164     50YR 6.60 138.30 138.74 138.76 0.002349 0.41 9.12 13.62 0.29

Reach-1 164     25YR 6.10 138.30 138.69 138.72 0.002374 0.38 8.50 12.97 0.29

Reach-1 164     10YR 4.37 138.30 138.54 138.56 0.002100 0.28 6.77 10.44 0.25

Reach-1 164     5YR 3.52 138.30 138.46 138.47 0.001886 0.19 5.92 9.30 0.22

Reach-1 164     2YR 2.57 138.30 138.34 138.36 0.001562 0.07 4.96 7.74 0.16

Reach-1 163     Regional 28.90 137.20 138.47 138.55 0.005133 1.90 30.33 59.32 0.57

Reach-1 163     100YR 8.17 137.20 138.08 137.99 138.23 0.009915 1.99 7.75 50.21 0.74

Reach-1 163     50YR 6.60 137.20 138.02 137.97 138.17 0.010628 1.93 5.32 22.77 0.76

Reach-1 163     25YR 6.10 137.20 137.99 137.97 138.13 0.010185 1.84 4.82 15.66 0.74

Reach-1 163     10YR 4.37 137.20 137.90 137.86 138.02 0.009858 1.65 3.61 13.13 0.71

Reach-1 163     5YR 3.52 137.20 137.84 137.80 137.96 0.010879 1.59 2.82 11.19 0.73

Reach-1 163     2YR 2.57 137.20 137.74 137.72 137.86 0.015146 1.60 1.81 8.05 0.82

Reach-1 162     Regional 28.90 135.60 136.76 136.76 137.01 0.016983 3.06 16.52 33.14 1.02

Reach-1 162     100YR 8.17 135.60 136.46 136.55 0.008365 1.65 8.05 23.23 0.67

Reach-1 162     50YR 6.60 135.60 136.42 136.32 136.49 0.007713 1.51 7.02 21.71 0.63

Reach-1 162     25YR 6.10 135.60 136.39 136.46 0.007886 1.48 6.54 20.96 0.64

Reach-1 162     10YR 4.37 135.60 136.32 136.38 0.007899 1.34 5.01 18.41 0.62

Reach-1 162     5YR 3.52 135.60 136.28 136.33 0.007036 1.21 4.42 17.31 0.58

Reach-1 162     2YR 2.57 135.60 136.25 136.28 0.005238 0.99 3.87 16.23 0.49

Reach-1 161     Regional 28.90 134.10 135.30 135.17 135.36 0.005788 1.77 31.56 67.18 0.58

Reach-1 161     100YR 8.17 134.10 134.98 134.98 135.07 0.008814 1.68 10.93 62.89 0.67

Reach-1 161     50YR 6.60 134.10 134.95 134.95 135.03 0.009136 1.64 8.64 54.87 0.68

Reach-1 161     25YR 6.10 134.10 134.94 134.94 135.02 0.008737 1.59 8.14 52.96 0.66

Reach-1 161     10YR 4.37 134.10 134.89 134.89 134.97 0.008112 1.44 5.85 43.08 0.63

Reach-1 161     5YR 3.52 134.10 134.85 134.85 134.93 0.008870 1.43 4.23 34.42 0.65

Reach-1 161     2YR 2.57 134.10 134.76 134.69 134.87 0.012829 1.52 2.03 16.61 0.76

Reach-1 160     Regional 28.90 132.50 134.02 134.06 0.003131 1.45 37.31 64.17 0.42

Reach-1 160     100YR 8.17 132.50 133.61 133.64 0.002166 0.99 15.54 41.27 0.33

Reach-1 160     50YR 6.60 132.50 133.54 133.57 0.002221 0.96 12.79 37.14 0.33

Reach-1 160     25YR 6.10 132.50 133.52 133.29 133.54 0.002198 0.94 11.99 35.85 0.33

Reach-1 160     10YR 4.37 132.50 133.41 133.44 0.002411 0.92 8.52 29.61 0.34

Reach-1 160     5YR 3.52 132.50 133.35 133.38 0.002582 0.91 6.73 25.80 0.35

Reach-1 160     2YR 2.57 132.50 133.28 133.30 0.002499 0.84 5.01 21.54 0.34



 

 

 

 

 

 

14 MILE CREEK WEST 

HEC-RAS MODEL RESULTS FOR  

PHASE 1B DEVELOPMENT CONDITION 

(Controlled flow rate) 

 

• 14W-16 (Reach 1A) 

• 14W-12 (Reach 1) 

• 14W-22 (Reach 2A and Reach 2A1)  

• 14W-21 (Reach 2A2) 

• 14W-12A (Reach 2B and 2C) 

  



  

HEC-RAS  Plan: Ph1B control

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-2A2 309     Regional 6.68 154.00 154.85 154.87 0.003920 1.60 18.01 46.75 0.58

Reach-2A2 309     100YR 2.58 154.00 154.61 154.63 0.004355 1.32 8.37 34.11 0.58

Reach-2A2 309     50YR 2.27 154.00 154.58 154.60 0.004425 1.29 7.53 32.79 0.58

Reach-2A2 309     25YR 1.99 154.00 154.56 154.58 0.004483 1.25 6.76 31.52 0.57

Reach-2A2 309     10YR 1.55 154.00 154.52 154.54 0.004648 1.20 5.48 29.28 0.58

Reach-2A2 309     5YR 1.27 154.00 154.49 154.51 0.004836 1.17 4.60 27.46 0.58

Reach-2A2 309     2YR 0.79 154.00 154.43 154.45 0.004846 1.05 3.11 23.65 0.57

Reach-2A2 308     Regional 6.68 153.50 154.49 154.51 0.005449 1.15 14.32 33.00 0.38

Reach-2A2 308     100YR 2.58 153.50 154.18 154.20 0.007087 1.00 6.09 20.40 0.41

Reach-2A2 308     50YR 2.27 153.50 154.15 154.16 0.007317 0.97 5.42 18.98 0.41

Reach-2A2 308     25YR 1.99 153.50 154.11 154.13 0.007640 0.96 4.79 17.52 0.42

Reach-2A2 308     10YR 1.55 153.50 154.05 154.07 0.007874 0.90 3.86 15.10 0.41

Reach-2A2 308     5YR 1.27 153.50 154.01 154.02 0.008018 0.85 3.24 13.26 0.41

Reach-2A2 308     2YR 0.79 153.50 153.93 153.86 153.94 0.008961 0.79 2.24 12.32 0.42

Reach-2A2 307     Regional 6.68 153.00 154.04 154.06 0.005371 1.18 11.18 16.41 0.38

Reach-2A2 307     100YR 2.58 153.00 153.74 153.75 0.004240 0.82 6.45 14.94 0.32

Reach-2A2 307     50YR 2.27 153.00 153.71 153.72 0.004122 0.78 5.97 14.66 0.31

Reach-2A2 307     25YR 1.99 153.00 153.68 153.68 0.003985 0.74 5.52 14.40 0.31

Reach-2A2 307     10YR 1.55 153.00 153.62 153.63 0.003861 0.68 4.71 13.92 0.30

Reach-2A2 307     5YR 1.27 153.00 153.58 153.58 0.003784 0.64 4.14 13.58 0.29

Reach-2A2 307     2YR 0.79 153.00 153.50 153.50 0.003528 0.55 3.08 12.90 0.27

Reach-2A2 306     Regional 6.68 152.75 153.39 153.37 153.52 0.059993 2.77 5.01 14.16 1.18

Reach-2A2 306     100YR 2.58 152.75 153.21 153.21 153.30 0.063019 2.20 2.59 12.66 1.13

Reach-2A2 306     50YR 2.27 152.75 153.20 153.20 153.28 0.058708 2.07 2.43 12.55 1.09

Reach-2A2 306     25YR 1.99 152.75 153.18 153.18 153.26 0.058683 2.01 2.22 12.41 1.08

Reach-2A2 306     10YR 1.55 152.75 153.16 153.16 153.22 0.051519 1.80 1.95 12.23 1.00

Reach-2A2 306     5YR 1.27 152.75 153.14 153.14 153.20 0.045594 1.65 1.78 12.12 0.93

Reach-2A2 306     2YR 0.79 152.75 153.11 153.11 153.15 0.037806 1.39 1.35 11.85 0.83

Reach-2A1 3081    Regional 6.68 154.25 154.72 154.75 0.006925 0.83 10.35 41.02 0.42

Reach-2A1 3081    100YR 2.58 154.25 154.55 154.57 0.007568 0.60 4.63 26.43 0.40

Reach-2A1 3081    50YR 2.27 154.25 154.53 154.55 0.007725 0.58 4.17 24.90 0.40

Reach-2A1 3081    25YR 1.99 154.25 154.51 154.53 0.007898 0.55 3.76 23.42 0.39

Reach-2A1 3081    10YR 1.55 154.25 154.48 154.50 0.008223 0.51 3.11 20.91 0.39

Reach-2A1 3081    5YR 1.27 154.25 154.46 154.47 0.008964 0.48 2.65 18.95 0.40

Reach-2A1 3081    2YR 0.79 154.25 154.42 154.43 0.009480 0.42 1.87 16.04 0.40

Reach-2A1 3071    Regional 6.68 153.56 154.20 154.20 154.31 0.008513 2.14 10.65 36.99 0.87

Reach-2A1 3071    100YR 2.58 153.56 154.02 154.02 154.12 0.008073 1.67 4.50 28.61 0.80

Reach-2A1 3071    50YR 2.27 153.56 154.00 154.00 154.10 0.008072 1.61 3.90 26.41 0.79

Reach-2A1 3071    25YR 1.99 153.56 153.98 153.98 154.07 0.008082 1.56 3.34 24.21 0.79

Reach-2A1 3071    10YR 1.55 153.56 153.94 153.94 154.03 0.008348 1.47 2.41 20.01 0.78

Reach-2A1 3071    5YR 1.27 153.56 153.91 153.90 153.99 0.007971 1.37 1.92 17.37 0.76

Reach-2A1 3071    2YR 0.79 153.56 153.84 153.81 153.91 0.008807 1.22 0.92 10.04 0.76

Reach-2A1 3061    Regional 6.68 152.85 153.61 153.61 153.75 0.008172 2.20 9.01 27.96 0.82

Reach-2A1 3061    100YR 2.58 152.85 153.42 153.42 153.53 0.006564 1.62 3.88 25.62 0.70

Reach-2A1 3061    50YR 2.27 152.85 153.38 153.38 153.50 0.007365 1.63 2.97 21.58 0.73

Reach-2A1 3061    25YR 1.99 152.85 153.34 153.34 153.47 0.008091 1.62 2.24 17.75 0.76

Reach-2A1 3061    10YR 1.55 152.85 153.25 153.25 153.40 0.012280 1.72 1.04 7.97 0.90

Reach-2A1 3061    5YR 1.27 152.85 153.18 153.18 153.34 0.016374 1.75 0.73 2.38 1.01

Reach-2A1 3061    2YR 0.79 152.85 153.09 153.09 153.21 0.017029 1.51 0.52 2.28 1.01

Reach-2A 305     Regional 6.68 152.12 153.01 153.02 0.003324 0.75 20.22 51.59 0.25

Reach-2A 305     100YR 2.58 152.12 152.79 152.80 0.003351 0.63 9.85 39.20 0.24

Reach-2A 305     50YR 2.27 152.12 152.77 152.77 0.003353 0.61 8.82 36.46 0.24

Reach-2A 305     25YR 1.99 152.12 152.74 152.75 0.003354 0.59 7.86 33.71 0.24

Reach-2A 305     10YR 1.55 152.12 152.70 152.70 0.003347 0.56 6.47 31.38 0.24

Reach-2A 305     5YR 1.27 152.12 152.67 152.68 0.003334 0.55 5.62 31.22 0.24

Reach-2A 305     2YR 0.79 152.12 152.61 152.62 0.003310 0.51 3.92 30.91 0.23

Reach-2A 304     Regional 6.68 151.63 152.51 152.52 0.003503 0.77 19.88 51.53 0.26

Reach-2A 304     100YR 2.58 151.63 152.30 152.31 0.003444 0.63 9.72 38.62 0.25

Reach-2A 304     50YR 2.27 151.63 152.27 152.28 0.003433 0.62 8.71 35.97 0.25

Reach-2A 304     25YR 1.99 151.63 152.24 152.25 0.003443 0.60 7.75 33.24 0.24

Reach-2A 304     10YR 1.55 151.63 152.20 152.21 0.003470 0.57 6.39 31.35 0.24

Reach-2A 304     5YR 1.27 151.63 152.17 152.18 0.003482 0.56 5.54 31.19 0.24

Reach-2A 304     2YR 0.79 151.63 152.12 152.13 0.003516 0.52 3.83 30.87 0.24

Reach-2A 303     Regional 6.68 151.46 152.35 152.35 0.003433 0.76 20.01 51.56 0.26

Reach-2A 303     100YR 2.58 151.46 152.13 152.14 0.003431 0.63 9.75 38.91 0.25

Reach-2A 303     50YR 2.27 151.46 152.10 152.11 0.003394 0.61 8.77 36.31 0.24

Reach-2A 303     25YR 1.99 151.46 152.08 152.08 0.003446 0.60 7.76 33.41 0.24

Reach-2A 303     10YR 1.55 151.46 152.03 152.04 0.003396 0.57 6.44 31.37 0.24

Reach-2A 303     5YR 1.27 151.46 152.01 152.01 0.003368 0.55 5.60 31.21 0.24

Reach-2A 303     2YR 0.79 151.46 151.95 151.96 0.003325 0.51 3.91 30.88 0.23



HEC-RAS  Plan: Ph1B control (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-2A 302     Regional 6.68 151.29 152.18 152.18 0.003448 0.76 19.98 51.54 0.26

Reach-2A 302     100YR 2.58 151.29 151.96 151.97 0.003460 0.63 9.70 38.54 0.25

Reach-2A 302     50YR 2.27 151.29 151.93 151.94 0.003489 0.62 8.65 35.77 0.25

Reach-2A 302     25YR 1.99 151.29 151.90 151.91 0.003470 0.60 7.73 33.13 0.24

Reach-2A 302     10YR 1.55 151.29 151.86 151.87 0.003632 0.58 6.29 31.34 0.25

Reach-2A 302     5YR 1.27 151.29 151.83 151.84 0.003733 0.57 5.40 31.17 0.25

Reach-2A 302     2YR 0.79 151.29 151.78 151.78 0.003780 0.54 3.71 30.86 0.25

Reach-2A 301     Regional 6.68 150.79 151.68 151.68 0.003471 0.77 19.94 51.54 0.26

Reach-2A 301     100YR 2.58 150.79 151.46 151.47 0.003434 0.63 9.74 38.82 0.25

Reach-2A 301     50YR 2.27 150.79 151.44 151.44 0.003375 0.61 8.79 36.33 0.24

Reach-2A 301     25YR 1.99 150.79 151.41 151.42 0.003356 0.59 7.85 33.70 0.24

Reach-2A 301     10YR 1.55 150.79 151.37 151.38 0.003174 0.55 6.59 31.40 0.23

Reach-2A 301     5YR 1.27 150.79 151.34 151.35 0.003080 0.53 5.78 31.24 0.23

Reach-2A 301     2YR 0.79 150.79 151.29 151.29 0.003056 0.49 4.05 30.91 0.22

Reach-2A 300     Regional 6.68 150.40 151.27 151.00 151.28 0.003897 0.80 19.21 51.45 0.27

Reach-2A 300     100YR 2.58 150.40 151.05 150.91 151.06 0.004064 0.68 9.05 36.85 0.27

Reach-2A 300     50YR 2.27 150.40 151.02 150.90 151.03 0.004095 0.66 8.06 34.12 0.27

Reach-2A 300     25YR 1.99 150.40 151.00 150.89 151.00 0.004128 0.64 7.16 31.49 0.27

Reach-2A 300     10YR 1.55 150.40 150.95 150.87 150.96 0.004496 0.64 5.83 31.24 0.27

Reach-2A 300     5YR 1.27 150.40 150.93 150.86 150.93 0.004696 0.63 4.96 31.07 0.28

Reach-2A 300     2YR 0.79 150.40 150.88 150.70 150.89 0.004582 0.58 3.42 30.77 0.27

Reach-2A 299     Regional 6.68 150.05 150.96 150.97 0.002725 0.69 21.55 51.72 0.23

Reach-2A 299     100YR 2.58 150.05 150.75 150.75 0.002591 0.57 10.96 41.56 0.22

Reach-2A 299     50YR 2.27 150.05 150.72 150.73 0.002573 0.55 9.86 38.86 0.21

Reach-2A 299     25YR 1.99 150.05 150.69 150.70 0.002560 0.53 8.82 36.13 0.21

Reach-2A 299     10YR 1.55 150.05 150.65 150.65 0.002464 0.50 7.20 31.50 0.21

Reach-2A 299     5YR 1.27 150.05 150.62 150.62 0.002391 0.47 6.34 31.33 0.20

Reach-2A 299     2YR 0.79 150.05 150.55 150.56 0.002659 0.46 4.29 30.93 0.21

Reach-2A 298     Regional 6.68 149.76 150.67 150.67 0.002651 0.68 21.77 51.78 0.23

Reach-2A 298     100YR 2.58 149.76 150.43 150.44 0.003220 0.61 10.12 40.39 0.24

Reach-2A 298     50YR 2.27 149.76 150.40 150.41 0.003237 0.60 9.06 37.72 0.24

Reach-2A 298     25YR 1.99 149.76 150.38 150.38 0.003207 0.58 8.12 35.19 0.24

Reach-2A 298     10YR 1.55 149.76 150.33 150.34 0.003204 0.55 6.72 33.16 0.23

Reach-2A 298     5YR 1.27 149.76 150.31 150.22 150.31 0.003327 0.54 5.75 32.99 0.23

Reach-2A 298     2YR 0.79 149.76 150.27 150.06 150.27 0.002571 0.45 4.43 32.74 0.20

Reach-2A 297     Regional 6.68 149.64 150.35 150.35 150.51 0.048483 2.47 4.79 42.41 0.94

Reach-2A 297     100YR 2.58 149.64 150.18 150.18 150.28 0.033945 1.73 2.78 31.18 0.75

Reach-2A 297     50YR 2.27 149.64 150.17 150.17 150.25 0.031544 1.64 2.59 31.09 0.72

Reach-2A 297     25YR 1.99 149.64 150.15 150.15 150.23 0.030743 1.58 2.36 30.97 0.71

Reach-2A 297     10YR 1.55 149.64 150.12 150.12 150.19 0.027759 1.44 2.00 30.80 0.66

Reach-2A 297     5YR 1.27 149.64 150.10 150.10 150.17 0.025473 1.34 1.73 30.66 0.63

Reach-2A 297     2YR 0.79 149.64 149.94 149.94 150.10 0.069798 1.73 0.46 1.50 1.00

Reach-2A 296.5   Culvert

Reach-2A 296     Regional 6.68 149.44 150.15 150.15 150.31 0.048741 2.47 4.78 42.40 0.94

Reach-2A 296     100YR 2.58 149.44 149.98 149.98 150.08 0.034108 1.74 2.78 31.18 0.75

Reach-2A 296     50YR 2.27 149.44 149.97 149.97 150.05 0.031926 1.65 2.58 31.09 0.72

Reach-2A 296     25YR 1.99 149.44 149.95 149.95 150.03 0.030378 1.57 2.37 30.99 0.70

Reach-2A 296     10YR 1.55 149.44 149.92 149.92 149.99 0.027221 1.43 2.01 30.81 0.66

Reach-2A 296     5YR 1.27 149.44 149.90 149.90 149.97 0.025258 1.33 1.74 30.68 0.63

Reach-2A 296     2YR 0.79 149.44 149.74 149.74 149.90 0.069832 1.73 0.46 1.50 1.00

Reach-2B 231.1   Regional 0.86 148.25 149.47 149.47 0.000013 0.07 27.74 52.34 0.02

Reach-2B 231.1   100YR 0.64 148.25 149.20 149.20 0.000032 0.09 15.10 38.58 0.03

Reach-2B 231.1   50YR 0.57 148.25 149.16 149.16 0.000032 0.09 13.65 36.67 0.03

Reach-2B 231.1   25YR 0.50 148.25 149.12 149.12 0.000032 0.09 12.28 34.77 0.03

Reach-2B 231.1   10YR 0.40 148.25 149.05 149.05 0.000032 0.08 10.14 31.57 0.03

Reach-2B 231.1   5YR 0.33 148.25 149.01 149.01 0.000030 0.08 8.78 29.36 0.03

Reach-2B 231.1   2YR 0.21 148.25 148.93 148.93 0.000023 0.06 6.57 25.11 0.03

Reach-2B 231     Regional 0.86 148.25 149.47 149.47 0.000013 0.07 27.74 52.34 0.02

Reach-2B 231     100YR 0.64 148.25 149.20 149.20 0.000032 0.09 15.10 38.58 0.03

Reach-2B 231     50YR 0.57 148.25 149.16 149.16 0.000032 0.09 13.65 36.67 0.03

Reach-2B 231     25YR 0.50 148.25 149.12 149.12 0.000032 0.09 12.28 34.77 0.03

Reach-2B 231     10YR 0.40 148.25 149.05 149.05 0.000032 0.08 10.14 31.57 0.03

Reach-2B 231     5YR 0.33 148.25 149.01 149.01 0.000030 0.08 8.78 29.36 0.03

Reach-2B 231     2YR 0.21 148.25 148.93 148.93 0.000023 0.06 6.57 25.11 0.03

Reach-2B 220.3   Regional 0.86 148.25 149.47 149.47 0.000004 0.03 33.48 64.69 0.01

Reach-2B 220.3   100YR 0.64 148.25 149.20 149.20 0.000011 0.04 17.95 47.07 0.02

Reach-2B 220.3   50YR 0.57 148.25 149.16 149.16 0.000012 0.04 16.18 44.63 0.02

Reach-2B 220.3   25YR 0.50 148.25 149.12 149.12 0.000013 0.04 14.51 42.19 0.02



HEC-RAS  Plan: Ph1B control (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-2B 220.3   10YR 0.40 148.25 149.05 149.05 0.000015 0.03 11.92 38.09 0.02

Reach-2B 220.3   5YR 0.33 148.25 149.01 149.01 0.000016 0.03 10.29 35.27 0.02

Reach-2B 220.3   2YR 0.21 148.25 148.93 148.93 0.000014 0.03 7.63 30.22 0.02

Reach-2B 220.2   Regional 0.86 148.57 149.47 149.47 0.000239 0.20 4.32 7.24 0.08

Reach-2B 220.2   100YR 0.64 148.57 149.19 149.19 0.000685 0.26 2.47 5.94 0.13

Reach-2B 220.2   50YR 0.57 148.57 149.15 149.15 0.000716 0.25 2.24 5.76 0.13

Reach-2B 220.2   25YR 0.50 148.57 149.11 149.12 0.000740 0.25 2.03 5.58 0.13

Reach-2B 220.2   10YR 0.40 148.57 149.05 149.05 0.000826 0.24 1.67 5.28 0.14

Reach-2B 220.2   5YR 0.33 148.57 149.00 149.01 0.000870 0.23 1.44 5.07 0.14

Reach-2B 220.2   2YR 0.21 148.57 148.92 148.93 0.000908 0.20 1.05 4.70 0.13

Reach-2C 220.15  Regional 7.29 148.50 149.46 149.46 0.000684 0.37 36.52 67.51 0.14

Reach-2C 220.15  100YR 2.90 148.50 149.18 149.18 0.000772 0.31 18.42 60.16 0.14

Reach-2C 220.15  50YR 2.56 148.50 149.14 149.14 0.000880 0.32 16.03 58.65 0.15

Reach-2C 220.15  25YR 2.24 148.50 149.10 149.10 0.001033 0.33 13.67 57.13 0.16

Reach-2C 220.15  10YR 1.75 148.50 149.02 149.03 0.001557 0.37 9.61 54.40 0.19

Reach-2C 220.15  5YR 1.43 148.50 148.97 148.98 0.002204 0.41 6.81 47.81 0.22

Reach-2C 220.15  2YR 0.90 148.50 148.87 148.88 0.004122 0.47 2.93 28.28 0.30

Reach-2C 220.1   Regional 7.29 148.25 149.45 149.45 0.000813 0.37 35.00 74.85 0.15

Reach-2C 220.1   100YR 2.90 148.25 149.16 149.16 0.001232 0.38 14.67 63.61 0.18

Reach-2C 220.1   50YR 2.56 148.25 149.12 149.12 0.001550 0.41 11.89 61.81 0.20

Reach-2C 220.1   25YR 2.24 148.25 149.07 149.08 0.002084 0.46 9.01 59.85 0.23

Reach-2C 220.1   10YR 1.75 148.25 148.98 148.99 0.003212 0.53 4.38 19.98 0.28

Reach-2C 220.1   5YR 1.43 148.25 148.91 148.93 0.004059 0.55 3.16 16.89 0.30

Reach-2C 220.1   2YR 0.90 148.25 148.78 148.80 0.006085 0.57 1.58 6.65 0.36

Reach-2C 220     Regional 7.29 148.25 149.45 149.45 0.000818 0.37 34.94 74.85 0.15

Reach-2C 220     100YR 2.90 148.25 149.16 149.16 0.001249 0.39 14.58 63.56 0.18

Reach-2C 220     50YR 2.56 148.25 149.11 149.12 0.001581 0.42 11.78 61.74 0.20

Reach-2C 220     25YR 2.24 148.25 149.07 149.07 0.002154 0.47 8.85 59.72 0.23

Reach-2C 220     10YR 1.75 148.25 148.98 148.99 0.003299 0.53 4.32 19.84 0.28

Reach-2C 220     5YR 1.43 148.25 148.91 148.92 0.004269 0.56 3.08 16.66 0.31

Reach-2C 220     2YR 0.90 148.25 148.78 148.79 0.006573 0.59 1.53 6.21 0.37

Reach-1A 210.5   Regional 8.11 155.11 155.74 155.77 0.008095 0.82 12.13 43.57 0.44

Reach-1A 210.5   100YR 3.29 155.11 155.59 155.50 155.61 0.009381 0.61 6.11 38.11 0.43

Reach-1A 210.5   50YR 2.92 155.11 155.58 155.48 155.59 0.009774 0.60 5.53 37.52 0.44

Reach-1A 210.5   25YR 2.56 155.11 155.56 155.47 155.58 0.010264 0.58 4.95 36.86 0.44

Reach-1A 210.5   10YR 2.02 155.11 155.54 155.44 155.55 0.010739 0.54 4.06 36.04 0.44

Reach-1A 210.5   5YR 1.67 155.11 155.51 155.42 155.53 0.011268 0.53 3.25 31.84 0.45

Reach-1A 210.5   2YR 1.06 155.11 155.46 155.38 155.47 0.011509 0.49 2.15 16.89 0.44

Reach-1A 210     Regional 8.11 154.96 155.46 155.50 0.010236 0.85 9.61 32.48 0.48

Reach-1A 210     100YR 3.29 154.96 155.32 155.33 0.009287 0.62 5.31 25.19 0.43

Reach-1A 210     50YR 2.92 154.96 155.30 155.32 0.009000 0.59 4.93 24.43 0.42

Reach-1A 210     25YR 2.56 154.96 155.28 155.30 0.008747 0.57 4.53 23.61 0.41

Reach-1A 210     10YR 2.02 154.96 155.25 155.27 0.008505 0.52 3.86 22.18 0.40

Reach-1A 210     5YR 1.67 154.96 155.23 155.25 0.008156 0.49 3.43 21.18 0.39

Reach-1A 210     2YR 1.06 154.96 155.19 155.20 0.007649 0.42 2.54 18.95 0.36

Reach-1A 209     Regional 8.11 154.46 154.88 154.89 0.003362 0.59 27.40 83.63 0.29

Reach-1A 209     100YR 3.29 154.46 154.73 154.73 0.003528 0.45 14.90 74.63 0.28

Reach-1A 209     50YR 2.92 154.46 154.71 154.71 0.003594 0.43 13.70 73.73 0.28

Reach-1A 209     25YR 2.56 154.46 154.69 154.70 0.003648 0.42 12.52 72.82 0.28

Reach-1A 209     10YR 2.02 154.46 154.67 154.67 0.003667 0.39 10.65 70.06 0.27

Reach-1A 209     5YR 1.67 154.46 154.65 154.65 0.003736 0.36 9.27 66.97 0.27

Reach-1A 209     2YR 1.06 154.46 154.61 154.61 0.003809 0.31 6.77 61.75 0.26

Reach-1A 208.3   Regional 8.11 152.95 153.57 153.57 153.70 0.012349 2.62 12.07 40.12 1.08

Reach-1A 208.3   100YR 3.29 152.95 153.38 153.38 153.49 0.012994 2.08 5.54 27.72 1.04

Reach-1A 208.3   50YR 2.92 152.95 153.36 153.36 153.46 0.012786 2.00 5.03 26.41 1.03

Reach-1A 208.3   25YR 2.56 152.95 153.34 153.34 153.44 0.012704 1.92 4.49 24.97 1.01

Reach-1A 208.3   10YR 2.02 152.95 153.31 153.31 153.40 0.012996 1.81 3.60 22.21 1.01

Reach-1A 208.3   5YR 1.67 152.95 153.28 153.28 153.36 0.013043 1.71 3.03 20.24 0.99

Reach-1A 208.3   2YR 1.06 152.95 153.22 153.22 153.29 0.013632 1.51 1.96 15.90 0.98

Reach-1A 208.2   Regional 8.11 152.50 153.20 153.22 0.002613 0.68 16.46 42.88 0.27

Reach-1A 208.2   100YR 3.29 152.50 152.96 152.97 0.002551 0.49 8.00 29.66 0.25

Reach-1A 208.2   50YR 2.92 152.50 152.94 152.95 0.002508 0.47 7.34 28.41 0.25

Reach-1A 208.2   25YR 2.56 152.50 152.92 152.93 0.002451 0.44 6.68 27.12 0.24

Reach-1A 208.2   10YR 2.02 152.50 152.88 152.88 0.002375 0.40 5.64 24.95 0.23

Reach-1A 208.2   5YR 1.67 152.50 152.85 152.85 0.002294 0.37 4.95 23.50 0.22

Reach-1A 208.2   2YR 1.06 152.50 152.79 152.80 0.002073 0.30 3.70 20.57 0.20

Reach-1A 208.1   Regional 8.11 152.52 153.09 153.11 0.002768 1.20 22.87 52.58 0.51

Reach-1A 208.1   100YR 3.29 152.52 152.85 152.86 0.003262 0.90 11.45 41.72 0.50

Reach-1A 208.1   50YR 2.92 152.52 152.83 152.84 0.003324 0.87 10.48 40.65 0.50



HEC-RAS  Plan: Ph1B control (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-1A 208.1   25YR 2.56 152.52 152.81 152.82 0.003395 0.83 9.52 39.56 0.50

Reach-1A 208.1   10YR 2.02 152.52 152.77 152.77 0.003529 0.77 8.01 37.77 0.50

Reach-1A 208.1   5YR 1.67 152.52 152.74 152.75 0.003633 0.72 6.99 36.50 0.50

Reach-1A 208.1   2YR 1.06 152.52 152.68 152.69 0.003923 0.61 5.05 33.99 0.49

Reach-1A 208.08* Regional 8.11 152.14 152.96 153.02 0.005682 1.56 13.70 34.12 0.61

Reach-1A 208.08* 100YR 3.29 152.14 152.71 152.75 0.006257 1.20 6.49 25.48 0.60

Reach-1A 208.08* 50YR 2.92 152.14 152.69 152.73 0.006336 1.16 5.89 24.74 0.59

Reach-1A 208.08* 25YR 2.56 152.14 152.66 152.70 0.006430 1.12 5.29 23.95 0.59

Reach-1A 208.08* 10YR 2.02 152.14 152.62 152.66 0.006461 1.04 4.38 22.52 0.58

Reach-1A 208.08* 5YR 1.67 152.14 152.60 152.63 0.006555 0.99 3.74 21.47 0.58

Reach-1A 208.08* 2YR 1.06 152.14 152.54 152.49 152.56 0.007035 0.88 2.50 19.27 0.58

Reach-1A 208.05* Regional 8.11 151.76 152.79 152.86 0.006757 1.49 11.18 27.39 0.56

Reach-1A 208.05* 100YR 3.29 151.76 152.53 152.59 0.007451 1.16 5.07 20.61 0.55

Reach-1A 208.05* 50YR 2.92 151.76 152.51 152.56 0.007529 1.12 4.56 19.97 0.55

Reach-1A 208.05* 25YR 2.56 151.76 152.48 152.53 0.007655 1.08 4.03 19.17 0.54

Reach-1A 208.05* 10YR 2.02 151.76 152.44 152.48 0.008015 1.02 3.18 17.80 0.55

Reach-1A 208.05* 5YR 1.67 151.76 152.40 152.45 0.008220 0.97 2.62 16.83 0.54

Reach-1A 208.05* 2YR 1.06 151.76 152.33 152.37 0.008822 0.86 1.55 13.15 0.54

Reach-1A 208.03* Regional 8.11 151.38 152.63 152.70 0.006646 1.35 10.35 25.01 0.49

Reach-1A 208.03* 100YR 3.29 151.38 152.34 152.39 0.008161 1.09 4.20 17.55 0.50

Reach-1A 208.03* 50YR 2.92 151.38 152.31 152.36 0.008462 1.06 3.67 16.71 0.51

Reach-1A 208.03* 25YR 2.56 151.38 152.28 152.33 0.008773 1.03 3.15 15.33 0.51

Reach-1A 208.03* 10YR 2.02 151.38 152.22 152.27 0.009284 0.96 2.40 12.34 0.51

Reach-1A 208.03* 5YR 1.67 151.38 152.18 152.22 0.009661 0.91 1.96 10.02 0.51

Reach-1A 208.03* 2YR 1.06 151.38 152.08 152.12 0.011458 0.83 1.27 5.11 0.53

Reach-1A 208     Regional 8.11 151.00 152.49 152.55 0.005419 1.15 10.70 24.47 0.40

Reach-1A 208     100YR 3.29 151.00 152.18 152.22 0.005665 0.87 4.52 15.55 0.38

Reach-1A 208     50YR 2.92 151.00 152.15 152.18 0.005701 0.83 4.02 14.14 0.38

Reach-1A 208     25YR 2.56 151.00 152.11 152.15 0.005739 0.80 3.54 12.67 0.37

Reach-1A 208     10YR 2.02 151.00 152.05 152.08 0.005803 0.73 2.86 10.13 0.37

Reach-1A 208     5YR 1.67 151.00 152.01 152.04 0.005810 0.68 2.47 7.88 0.36

Reach-1A 208     2YR 1.06 151.00 151.90 151.92 0.005478 0.60 1.78 5.63 0.34

Reach-1A 207.75* Regional 8.11 150.81 152.20 152.27 0.005247 1.31 10.19 22.43 0.44

Reach-1A 207.75* 100YR 3.29 150.81 151.88 151.93 0.005619 1.00 4.18 14.00 0.43

Reach-1A 207.75* 50YR 2.92 150.81 151.84 151.89 0.005652 0.96 3.71 12.88 0.42

Reach-1A 207.75* 25YR 2.56 150.81 151.81 151.85 0.005681 0.92 3.27 11.70 0.42

Reach-1A 207.75* 10YR 2.02 150.81 151.75 151.78 0.005715 0.84 2.62 9.69 0.41

Reach-1A 207.75* 5YR 1.67 150.81 151.70 151.73 0.005732 0.79 2.22 8.14 0.40

Reach-1A 207.75* 2YR 1.06 150.81 151.62 151.64 0.005490 0.65 1.63 5.44 0.38

Reach-1A 207.50* Regional 8.11 150.63 151.95 151.70 152.03 0.004227 1.42 11.16 23.62 0.46

Reach-1A 207.50* 100YR 3.29 150.63 151.61 151.66 0.004593 1.10 4.51 14.77 0.45

Reach-1A 207.50* 50YR 2.92 150.63 151.57 151.63 0.004593 1.06 4.01 13.81 0.44

Reach-1A 207.50* 25YR 2.56 150.63 151.54 151.58 0.004631 1.02 3.50 12.72 0.44

Reach-1A 207.50* 10YR 2.02 150.63 151.47 151.51 0.004792 0.95 2.71 10.67 0.44

Reach-1A 207.50* 5YR 1.67 150.63 151.42 151.46 0.004941 0.89 2.21 9.13 0.44

Reach-1A 207.50* 2YR 1.06 150.63 151.30 151.33 0.006143 0.81 1.35 5.67 0.46

Reach-1A 207.25* Regional 8.11 150.44 151.46 151.46 151.68 0.011380 2.45 7.42 20.29 0.88

Reach-1A 207.25* 100YR 3.29 150.44 151.22 151.17 151.34 0.008479 1.68 3.48 13.41 0.71

Reach-1A 207.25* 50YR 2.92 150.44 151.19 151.14 151.31 0.008261 1.60 3.12 12.58 0.70

Reach-1A 207.25* 25YR 2.56 150.44 151.16 151.10 151.27 0.008046 1.52 2.75 11.71 0.68

Reach-1A 207.25* 10YR 2.02 150.44 151.12 151.04 151.21 0.007280 1.36 2.26 10.40 0.64

Reach-1A 207.25* 5YR 1.67 150.44 151.09 150.99 151.16 0.006732 1.24 1.92 9.41 0.61

Reach-1A 207.25* 2YR 1.06 150.44 151.05 150.90 151.09 0.003710 0.87 1.63 8.36 0.45

Reach-1A 207     Regional 8.11 150.25 151.12 151.16 0.003335 1.57 21.79 57.69 0.56

Reach-1A 207     100YR 3.29 150.25 150.88 150.88 150.95 0.006484 1.70 8.49 50.61 0.74

Reach-1A 207     50YR 2.92 150.25 150.87 150.87 150.93 0.005999 1.61 7.91 50.27 0.71

Reach-1A 207     25YR 2.56 150.25 150.85 150.85 150.92 0.005535 1.53 7.29 49.90 0.68

Reach-1A 207     10YR 2.02 150.25 150.83 150.83 150.89 0.005004 1.41 6.11 49.19 0.64

Reach-1A 207     5YR 1.67 150.25 150.81 150.81 150.87 0.004618 1.32 5.23 48.65 0.61

Reach-1A 207     2YR 1.06 150.25 150.69 150.69 150.79 0.009422 1.54 1.40 10.34 0.83

Reach-1A 206.3   Regional 10.06 149.49 150.59 150.54 150.76 0.004415 2.20 12.70 30.21 0.70

Reach-1A 206.3   100YR 4.09 149.49 150.34 150.17 150.44 0.002952 1.49 5.88 23.53 0.54

Reach-1A 206.3   50YR 3.62 149.49 150.30 150.08 150.40 0.002933 1.43 5.01 22.54 0.54

Reach-1A 206.3   25YR 3.18 149.49 150.26 150.06 150.35 0.002927 1.38 4.15 21.50 0.53

Reach-1A 206.3   10YR 2.51 149.49 150.20 149.99 150.28 0.002770 1.26 2.92 15.09 0.51

Reach-1A 206.3   5YR 2.08 149.49 150.15 150.21 0.002645 1.16 2.28 9.68 0.49

Reach-1A 206.3   2YR 1.33 149.49 150.03 150.08 0.002304 0.93 1.61 4.66 0.44

Reach-1A 206.2   Regional 10.06 149.25 150.19 150.19 150.36 0.022928 1.93 7.57 25.82 0.80

Reach-1A 206.2   100YR 4.09 149.25 149.90 149.90 150.06 0.043687 1.81 2.27 6.78 1.00



HEC-RAS  Plan: Ph1B control (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-1A 206.2   50YR 3.62 149.25 149.87 149.87 150.02 0.044555 1.76 2.05 6.46 1.00

Reach-1A 206.2   25YR 3.18 149.25 149.83 149.83 149.98 0.045385 1.72 1.85 6.15 1.00

Reach-1A 206.2   10YR 2.51 149.25 149.78 149.78 149.92 0.047086 1.65 1.52 5.48 1.00

Reach-1A 206.2   5YR 2.08 149.25 149.74 149.74 149.87 0.047783 1.59 1.31 5.10 1.00

Reach-1A 206.2   2YR 1.33 149.25 149.65 149.65 149.76 0.050688 1.45 0.92 4.30 1.00

Reach-1A 206.15  Culvert

Reach-1A 206.1   Regional 10.06 149.00 149.96 149.96 150.14 0.036231 2.31 7.12 28.89 0.95

Reach-1A 206.1   100YR 4.09 149.00 149.87 149.76 149.92 0.011870 1.19 5.49 26.34 0.53

Reach-1A 206.1   50YR 3.62 149.00 149.84 149.74 149.89 0.012220 1.16 4.95 25.09 0.53

Reach-1A 206.1   25YR 3.18 149.00 149.81 149.72 149.86 0.012518 1.12 4.44 23.02 0.53

Reach-1A 206.1   10YR 2.51 149.00 149.76 149.68 149.80 0.013683 1.08 3.56 19.31 0.55

Reach-1A 206.1   5YR 2.08 149.00 149.72 149.65 149.76 0.015128 1.05 2.93 16.20 0.57

Reach-1A 206.1   2YR 1.33 149.00 149.63 149.58 149.68 0.018925 0.99 1.81 11.84 0.60

Reach-1 205.1   Regional 18.06 148.20 149.33 149.43 0.003781 2.13 35.20 87.47 0.66

Reach-1 205.1   100YR 7.16 148.20 148.96 148.94 149.13 0.006607 2.13 8.48 29.69 0.81

Reach-1 205.1   50YR 6.35 148.20 148.92 148.89 149.08 0.006719 2.06 7.34 27.29 0.81

Reach-1 205.1   25YR 5.57 148.20 148.88 148.84 149.04 0.006863 1.99 6.24 24.74 0.81

Reach-1 205.1   10YR 4.39 148.20 148.81 148.76 148.95 0.007031 1.86 4.74 16.76 0.80

Reach-1 205.1   5YR 3.61 148.20 148.76 148.71 148.88 0.007086 1.74 3.94 13.63 0.79

Reach-1 205.1   2YR 2.30 148.20 148.65 148.61 148.75 0.007112 1.49 2.64 11.29 0.76

Reach-1 205     Regional 18.06 147.24 148.78 148.92 0.007337 1.61 11.80 15.41 0.49

Reach-1 205     100YR 7.16 147.24 148.32 148.38 0.007492 1.14 6.30 10.07 0.46

Reach-1 205     50YR 6.35 147.24 148.27 148.33 0.007542 1.09 5.82 9.84 0.45

Reach-1 205     25YR 5.57 147.24 148.21 148.27 0.007557 1.05 5.31 9.55 0.45

Reach-1 205     10YR 4.39 147.24 148.13 148.17 0.007628 0.98 4.49 9.05 0.44

Reach-1 205     5YR 3.61 147.24 148.06 148.10 0.007686 0.92 3.92 8.68 0.44

Reach-1 205     2YR 2.30 147.24 147.93 147.97 0.007840 0.80 2.87 7.96 0.43

Reach-1 204.92* Regional 18.06 146.82 148.41 148.55 0.007375 1.65 11.88 14.03 0.50

Reach-1 204.92* 100YR 7.16 146.82 147.94 148.01 0.007445 1.16 6.19 9.60 0.46

Reach-1 204.92* 50YR 6.35 146.82 147.89 147.95 0.007416 1.11 5.73 9.37 0.45

Reach-1 204.92* 25YR 5.57 146.82 147.84 147.90 0.007413 1.06 5.25 9.12 0.45

Reach-1 204.92* 10YR 4.39 146.82 147.75 147.80 0.007511 0.99 4.43 8.64 0.44

Reach-1 204.92* 5YR 3.61 146.82 147.68 147.72 0.007600 0.94 3.85 8.26 0.44

Reach-1 204.92* 2YR 2.30 146.82 147.55 147.58 0.007569 0.81 2.83 7.48 0.42

Reach-1 204.83* Regional 18.06 146.40 148.05 148.18 0.007059 1.66 12.64 15.32 0.49

Reach-1 204.83* 100YR 7.16 146.40 147.57 147.64 0.007291 1.18 6.15 11.23 0.46

Reach-1 204.83* 50YR 6.35 146.40 147.52 147.58 0.007368 1.13 5.62 10.10 0.45

Reach-1 204.83* 25YR 5.57 146.40 147.47 147.53 0.007392 1.08 5.15 8.68 0.45

Reach-1 204.83* 10YR 4.39 146.40 147.38 147.43 0.007305 1.00 4.39 8.24 0.44

Reach-1 204.83* 5YR 3.61 146.40 147.31 147.35 0.007254 0.94 3.85 7.90 0.43

Reach-1 204.83* 2YR 2.30 146.40 147.16 147.19 0.008018 0.85 2.71 7.01 0.44

Reach-1 204.75  Regional 18.06 146.00 147.82 147.90 0.004440 1.42 17.90 28.82 0.39

Reach-1 204.75  100YR 7.16 146.00 147.32 147.37 0.004123 1.01 8.32 15.48 0.35

Reach-1 204.75  50YR 6.35 146.00 147.27 147.32 0.004105 0.96 7.54 14.88 0.35

Reach-1 204.75  25YR 5.57 146.00 147.22 147.26 0.004062 0.92 6.78 14.27 0.34

Reach-1 204.75  10YR 4.39 146.00 147.13 147.17 0.003977 0.83 5.60 12.75 0.33

Reach-1 204.75  5YR 3.61 146.00 147.07 147.10 0.003861 0.77 4.83 11.44 0.32

Reach-1 204.75  2YR 2.30 146.00 146.93 146.95 0.003413 0.64 3.59 7.39 0.29

Reach-1 204.7   Regional 18.06 145.89 146.99 146.91 147.25 0.022007 2.28 8.42 14.18 0.82

Reach-1 204.7   100YR 7.16 145.89 146.65 146.78 0.020123 1.59 4.51 9.12 0.72

Reach-1 204.7   50YR 6.35 145.89 146.61 146.73 0.019730 1.53 4.15 8.76 0.71

Reach-1 204.7   25YR 5.57 145.89 146.56 146.67 0.020096 1.49 3.74 8.33 0.71

Reach-1 204.7   10YR 4.39 145.89 146.48 146.58 0.020857 1.42 3.09 7.60 0.71

Reach-1 204.7   5YR 3.61 145.89 146.41 146.51 0.022297 1.38 2.61 7.02 0.72

Reach-1 204.7   2YR 2.30 145.89 146.28 146.37 0.028587 1.31 1.76 6.20 0.79

Reach-1 204.55  Regional 18.06 145.49 146.92 147.02 0.006509 1.43 15.50 30.83 0.46

Reach-1 204.55  100YR 7.16 145.49 146.54 146.59 0.005790 0.97 7.38 13.76 0.40

Reach-1 204.55  50YR 6.35 145.49 146.50 146.54 0.005831 0.93 6.82 12.19 0.40

Reach-1 204.55  25YR 5.57 145.49 146.45 146.49 0.005584 0.89 6.27 11.62 0.39

Reach-1 204.55  10YR 4.39 145.49 146.38 146.41 0.005027 0.81 5.43 10.71 0.36

Reach-1 204.55  5YR 3.61 145.49 146.31 146.34 0.004738 0.76 4.77 9.93 0.35

Reach-1 204.55  2YR 2.30 145.49 146.18 146.20 0.004553 0.66 3.49 8.71 0.33

Reach-1 204.5   Regional 18.06 145.36 146.78 146.89 0.008085 1.52 15.78 28.21 0.51

Reach-1 204.5   100YR 7.16 145.36 146.39 146.46 0.008466 1.16 6.53 14.87 0.48

Reach-1 204.5   50YR 6.35 145.36 146.35 146.41 0.008541 1.12 5.91 13.73 0.48

Reach-1 204.5   25YR 5.57 145.36 146.31 146.37 0.008387 1.06 5.38 12.68 0.47

Reach-1 204.5   10YR 4.39 145.36 146.25 146.30 0.007508 0.94 4.71 11.21 0.44

Reach-1 204.5   5YR 3.61 145.36 146.19 146.23 0.007843 0.89 4.06 9.74 0.44

Reach-1 204.5   2YR 2.30 145.36 146.05 146.08 0.008652 0.82 2.79 8.08 0.45



HEC-RAS  Plan: Ph1B control (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-1 204.25  Regional 18.06 145.11 146.42 146.42 146.69 0.006525 2.86 17.29 31.89 0.86

Reach-1 204.25  100YR 7.16 145.11 146.06 146.06 146.27 0.006147 2.16 6.97 25.21 0.78

Reach-1 204.25  50YR 6.35 145.11 146.03 146.03 146.22 0.006039 2.07 6.07 24.15 0.77

Reach-1 204.25  25YR 5.57 145.11 145.98 145.98 146.17 0.006297 2.03 4.94 22.76 0.78

Reach-1 204.25  10YR 4.39 145.11 145.83 145.83 146.06 0.009821 2.16 2.50 10.24 0.93

Reach-1 204.25  5YR 3.61 145.11 145.75 145.75 145.98 0.011517 2.10 1.93 5.57 0.98

Reach-1 204.25  2YR 2.30 145.11 145.63 145.63 145.80 0.012967 1.83 1.32 4.65 0.99

Reach-1 204     Regional 18.35 144.05 145.00 144.98 145.21 0.030927 2.58 12.02 24.56 0.96

Reach-1 204     100YR 7.32 144.05 144.83 144.75 144.91 0.014710 1.50 8.12 23.43 0.64

Reach-1 204     50YR 6.50 144.05 144.83 144.72 144.89 0.012041 1.35 8.01 23.40 0.57

Reach-1 204     25YR 5.72 144.05 144.81 144.69 144.87 0.010426 1.24 7.68 23.30 0.53

Reach-1 204     10YR 4.47 144.05 144.74 144.64 144.80 0.011760 1.20 6.07 22.64 0.55

Reach-1 204     5YR 3.68 144.05 144.70 144.61 144.75 0.011881 1.14 5.13 21.15 0.55

Reach-1 204     2YR 2.36 144.05 144.61 144.54 144.66 0.012620 1.01 3.41 18.09 0.54

Reach-1 203     Regional 18.50 142.50 144.89 144.92 0.001281 0.83 32.38 37.71 0.22

Reach-1 203     100YR 7.42 142.50 143.85 143.94 0.014457 1.33 5.66 13.07 0.60

Reach-1 203     50YR 6.58 142.50 143.77 143.87 0.020308 1.43 4.61 11.33 0.70

Reach-1 203     25YR 5.79 142.50 143.67 143.80 0.027496 1.58 3.65 9.16 0.80

Reach-1 203     10YR 4.52 142.50 143.51 143.67 0.026475 1.77 2.55 5.09 0.80

Reach-1 203     5YR 3.72 142.50 143.42 143.58 0.028896 1.75 2.13 4.63 0.82

Reach-1 203     2YR 2.37 142.50 143.26 143.40 0.031851 1.62 1.46 3.84 0.84

Reach-1 202.75  Regional 18.50 142.43 144.53 143.76 144.80 0.006121 2.28 8.10 34.89 0.50

Reach-1 202.75  100YR 7.42 142.43 143.57 143.15 143.72 0.007511 1.69 4.40 27.05 0.50

Reach-1 202.75  50YR 6.58 142.43 143.49 143.10 143.62 0.007715 1.62 4.06 26.03 0.50

Reach-1 202.75  25YR 5.79 142.43 143.40 143.04 143.52 0.007939 1.55 3.73 23.52 0.50

Reach-1 202.75  10YR 4.52 142.43 143.25 142.95 143.36 0.008392 1.43 3.16 19.24 0.50

Reach-1 202.75  5YR 3.72 142.43 143.15 142.89 143.24 0.008766 1.34 2.78 17.19 0.50

Reach-1 202.75  2YR 2.37 142.43 142.96 142.77 143.03 0.009697 1.15 2.06 13.96 0.50

Reach-1 202.5   Culvert

Reach-1 202.25  Regional 18.50 142.28 143.61 143.61 144.28 0.051980 3.60 5.13 4.15 1.00

Reach-1 202.25  100YR 7.42 142.28 143.03 143.01 143.37 0.045828 2.58 2.88 3.85 0.95

Reach-1 202.25  50YR 6.58 142.28 143.04 142.95 143.30 0.034756 2.26 2.92 3.85 0.83

Reach-1 202.25  25YR 5.79 142.28 143.02 142.89 143.23 0.028327 2.02 2.86 3.85 0.75

Reach-1 202.25  10YR 4.52 142.28 142.99 142.80 143.13 0.019573 1.65 2.75 3.85 0.62

Reach-1 202.25  5YR 3.72 142.28 142.97 142.74 143.07 0.014768 1.40 2.65 3.85 0.54

Reach-1 202.25  2YR 2.37 142.28 142.87 142.62 142.92 0.009632 1.05 2.26 3.85 0.44

Reach-1 202     Regional 18.50 142.20 143.32 143.34 0.002000 0.81 33.08 49.90 0.26

Reach-1 202     100YR 7.42 142.20 142.78 142.83 0.011471 1.16 8.59 31.87 0.55

Reach-1 202     50YR 6.58 142.20 142.73 142.79 0.014309 1.20 7.12 28.54 0.60

Reach-1 202     25YR 5.79 142.20 142.69 142.75 0.016410 1.21 6.08 26.30 0.63

Reach-1 202     10YR 4.52 142.20 142.62 142.69 0.023528 1.25 4.33 21.48 0.73

Reach-1 202     5YR 3.72 142.20 142.56 142.56 142.65 0.034823 1.33 3.22 19.66 0.86

Reach-1 202     2YR 2.37 142.20 142.50 142.50 142.58 0.043900 1.22 2.03 17.86 0.91

Reach-1 201     Regional 18.50 141.65 143.27 143.28 0.000819 0.68 39.37 39.77 0.18

Reach-1 201     100YR 7.42 141.65 142.66 142.68 0.001344 0.62 17.03 32.94 0.21

Reach-1 201     50YR 6.58 141.65 142.59 142.61 0.001546 0.63 14.72 31.79 0.22

Reach-1 201     25YR 5.79 141.65 142.56 142.57 0.001435 0.60 13.72 31.28 0.21

Reach-1 201     10YR 4.52 141.65 142.46 142.47 0.001606 0.58 10.69 28.51 0.22

Reach-1 201     5YR 3.72 141.65 142.40 142.41 0.001609 0.54 9.02 25.76 0.22

Reach-1 201     2YR 2.37 141.65 142.30 142.31 0.001260 0.43 6.79 21.68 0.19

Reach-1 171     Regional 28.90 141.65 142.97 142.70 143.11 0.002516 1.90 27.97 37.97 0.55

Reach-1 171     100YR 8.17 141.65 142.44 142.21 142.50 0.002213 1.21 9.98 27.36 0.47

Reach-1 171     50YR 6.60 141.65 142.36 142.15 142.42 0.002210 1.13 8.15 24.25 0.46

Reach-1 171     25YR 6.10 141.65 142.34 142.13 142.40 0.002202 1.10 7.58 23.20 0.46

Reach-1 171     10YR 4.37 141.65 142.25 142.05 142.29 0.002182 0.97 5.57 19.13 0.44

Reach-1 171     5YR 3.52 141.65 142.19 142.01 142.23 0.002166 0.89 4.59 16.80 0.43

Reach-1 171     2YR 2.57 141.65 142.12 141.95 142.15 0.002101 0.79 3.54 13.88 0.41

Reach-1 170     Bridge

Reach-1 169     Regional 28.90 141.65 142.70 142.70 142.99 0.007134 2.71 18.27 33.54 0.89

Reach-1 169     100YR 8.17 141.65 142.21 142.21 142.40 0.009752 1.96 4.98 17.76 0.92

Reach-1 169     50YR 6.60 141.65 142.15 142.15 142.32 0.010567 1.86 3.98 15.15 0.94

Reach-1 169     25YR 6.10 141.65 142.13 142.13 142.30 0.011146 1.83 3.63 14.16 0.95

Reach-1 169     10YR 4.37 141.65 142.05 142.05 142.19 0.013010 1.69 2.63 10.71 0.99

Reach-1 169     5YR 3.52 141.65 142.01 142.01 142.13 0.014215 1.59 2.21 8.88 1.01

Reach-1 169     2YR 2.57 141.65 141.95 141.95 142.06 0.014892 1.45 1.77 8.23 1.00

Reach-1 164     Regional 28.90 138.30 139.25 139.39 0.007256 1.51 18.32 23.62 0.61

Reach-1 164     100YR 8.17 138.30 138.83 138.86 0.002624 0.51 10.37 14.75 0.32



HEC-RAS  Plan: Ph1B control (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-1 164     50YR 6.60 138.30 138.74 138.76 0.002349 0.41 9.12 13.62 0.29

Reach-1 164     25YR 6.10 138.30 138.69 138.72 0.002374 0.38 8.50 12.97 0.29

Reach-1 164     10YR 4.37 138.30 138.54 138.56 0.002100 0.28 6.77 10.44 0.25

Reach-1 164     5YR 3.52 138.30 138.46 138.47 0.001886 0.19 5.92 9.30 0.22

Reach-1 164     2YR 2.57 138.30 138.34 138.36 0.001562 0.07 4.96 7.74 0.16

Reach-1 163     Regional 28.90 137.20 138.47 138.55 0.005133 1.90 30.33 59.32 0.57

Reach-1 163     100YR 8.17 137.20 138.08 137.99 138.23 0.009915 1.99 7.75 50.21 0.74

Reach-1 163     50YR 6.60 137.20 138.02 137.97 138.17 0.010628 1.93 5.32 22.77 0.76

Reach-1 163     25YR 6.10 137.20 137.99 137.97 138.13 0.010185 1.84 4.82 15.66 0.74

Reach-1 163     10YR 4.37 137.20 137.90 137.86 138.02 0.009858 1.65 3.61 13.13 0.71

Reach-1 163     5YR 3.52 137.20 137.84 137.80 137.96 0.010879 1.59 2.82 11.19 0.73

Reach-1 163     2YR 2.57 137.20 137.74 137.72 137.86 0.015146 1.60 1.81 8.05 0.82

Reach-1 162     Regional 28.90 135.60 136.76 136.76 137.01 0.016983 3.06 16.52 33.14 1.02

Reach-1 162     100YR 8.17 135.60 136.46 136.55 0.008365 1.65 8.05 23.23 0.67

Reach-1 162     50YR 6.60 135.60 136.42 136.32 136.49 0.007713 1.51 7.02 21.71 0.63

Reach-1 162     25YR 6.10 135.60 136.39 136.46 0.007886 1.48 6.54 20.96 0.64

Reach-1 162     10YR 4.37 135.60 136.32 136.38 0.007899 1.34 5.01 18.41 0.62

Reach-1 162     5YR 3.52 135.60 136.28 136.33 0.007036 1.21 4.42 17.31 0.58

Reach-1 162     2YR 2.57 135.60 136.25 136.28 0.005238 0.99 3.87 16.23 0.49

Reach-1 161     Regional 28.90 134.10 135.30 135.17 135.36 0.005788 1.77 31.56 67.18 0.58

Reach-1 161     100YR 8.17 134.10 134.98 134.98 135.07 0.008814 1.68 10.93 62.89 0.67

Reach-1 161     50YR 6.60 134.10 134.95 134.95 135.03 0.009136 1.64 8.64 54.87 0.68

Reach-1 161     25YR 6.10 134.10 134.94 134.94 135.02 0.008737 1.59 8.14 52.96 0.66

Reach-1 161     10YR 4.37 134.10 134.89 134.89 134.97 0.008112 1.44 5.85 43.08 0.63

Reach-1 161     5YR 3.52 134.10 134.85 134.85 134.93 0.008870 1.43 4.23 34.42 0.65

Reach-1 161     2YR 2.57 134.10 134.76 134.69 134.87 0.012829 1.52 2.03 16.61 0.76

Reach-1 160     Regional 28.90 132.50 134.02 134.06 0.003131 1.45 37.31 64.17 0.42

Reach-1 160     100YR 8.17 132.50 133.61 133.64 0.002166 0.99 15.54 41.27 0.33

Reach-1 160     50YR 6.60 132.50 133.54 133.57 0.002221 0.96 12.79 37.14 0.33

Reach-1 160     25YR 6.10 132.50 133.52 133.29 133.54 0.002198 0.94 11.99 35.85 0.33

Reach-1 160     10YR 4.37 132.50 133.41 133.44 0.002411 0.92 8.52 29.61 0.34

Reach-1 160     5YR 3.52 132.50 133.35 133.38 0.002582 0.91 6.73 25.80 0.35

Reach-1 160     2YR 2.57 132.50 133.28 133.30 0.002499 0.84 5.01 21.54 0.34



 

 

 

 

 

 

14 MILE CREEK WEST 

HEC-RAS MODEL RESULTS FOR  

PHASE 2 DEVELOPMENT CONDITION 

(Controlled flow rate) 

 

• 14W-16 (Reach 1A) 

• 14W-12 (Reach 1) 

• 14W-22 (Reach 2A and Reach 2A1)  

• 14W-21 (Reach 2A2) 

• 14W-12A (Reach 2B and 2C) 

  



  

HEC-RAS  Plan: Ph2 control

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-2A1 3081    Regional 6.52 154.25 154.71 154.74 0.006974 0.82 10.11 40.51 0.42

Reach-2A1 3081    100YR 2.51 154.25 154.54 154.56 0.007605 0.60 4.52 26.09 0.40

Reach-2A1 3081    50YR 2.22 154.25 154.53 154.54 0.007754 0.57 4.10 24.64 0.40

Reach-2A1 3081    25YR 1.94 154.25 154.51 154.52 0.008052 0.55 3.66 23.07 0.40

Reach-2A1 3081    10YR 1.51 154.25 154.48 154.49 0.008240 0.50 3.05 20.68 0.39

Reach-2A1 3081    5YR 1.23 154.25 154.46 154.47 0.008918 0.47 2.60 18.73 0.40

Reach-2A1 3081    2YR 0.77 154.25 154.42 154.43 0.007628 0.39 1.99 16.45 0.36

Reach-2A1 3071    Regional 6.52 153.56 154.19 154.19 154.31 0.008434 2.12 10.49 36.97 0.86

Reach-2A1 3071    100YR 2.51 153.56 154.02 154.02 154.12 0.008070 1.66 4.37 28.13 0.80

Reach-2A1 3071    50YR 2.22 153.56 154.00 154.00 154.09 0.008070 1.61 3.80 26.04 0.79

Reach-2A1 3071    25YR 1.94 153.56 153.98 153.98 154.07 0.007955 1.54 3.27 23.93 0.78

Reach-2A1 3071    10YR 1.51 153.56 153.93 153.93 154.02 0.008386 1.46 2.33 19.58 0.78

Reach-2A1 3071    5YR 1.23 153.56 153.90 153.90 153.99 0.008102 1.36 1.82 16.78 0.76

Reach-2A1 3071    2YR 0.77 153.56 153.82 153.81 153.90 0.011586 1.32 0.72 7.92 0.86

Reach-2A1 3061    Regional 6.52 152.85 153.60 153.60 153.75 0.008344 2.20 8.75 27.90 0.83

Reach-2A1 3061    100YR 2.51 152.85 153.40 153.40 153.52 0.007139 1.66 3.52 24.10 0.73

Reach-2A1 3061    50YR 2.22 152.85 153.37 153.37 153.49 0.007532 1.63 2.82 20.86 0.74

Reach-2A1 3061    25YR 1.94 152.85 153.34 153.34 153.46 0.008274 1.62 2.11 16.96 0.77

Reach-2A1 3061    10YR 1.51 152.85 153.24 153.24 153.39 0.013302 1.75 0.94 6.56 0.93

Reach-2A1 3061    5YR 1.23 152.85 153.18 153.18 153.33 0.016273 1.73 0.71 2.38 1.01

Reach-2A1 3061    2YR 0.77 152.85 153.12 153.09 153.21 0.012277 1.34 0.57 2.31 0.86

Reach-2A2 309     Regional 0.52 154.00 154.36 154.35 154.40 0.009191 1.25 1.59 18.31 0.75

Reach-2A2 309     100YR 0.18 154.00 154.30 154.32 0.003962 0.71 0.77 12.26 0.48

Reach-2A2 309     50YR 0.16 154.00 154.29 154.31 0.003862 0.68 0.67 11.34 0.47

Reach-2A2 309     25YR 0.14 154.00 154.28 154.24 154.30 0.003790 0.66 0.57 10.26 0.46

Reach-2A2 309     10YR 0.10 154.00 154.26 154.19 154.28 0.003287 0.57 0.38 7.99 0.42

Reach-2A2 309     5YR 0.08 154.00 154.24 154.26 0.003688 0.56 0.24 5.60 0.44

Reach-2A2 309     2YR 0.04 154.00 154.15 154.17 0.008531 0.61 0.07 0.66 0.61

Reach-2A2 308     Regional 0.52 153.50 153.92 153.92 0.004132 0.52 2.55 18.28 0.28

Reach-2A2 308     100YR 0.18 153.50 153.79 153.77 153.81 0.012615 0.67 0.61 10.09 0.46

Reach-2A2 308     50YR 0.16 153.50 153.78 153.76 153.80 0.013223 0.67 0.52 9.16 0.47

Reach-2A2 308     25YR 0.14 153.50 153.77 153.75 153.79 0.013691 0.66 0.43 8.17 0.47

Reach-2A2 308     10YR 0.10 153.50 153.74 153.69 153.76 0.018838 0.69 0.22 4.92 0.54

Reach-2A2 308     5YR 0.08 153.50 153.74 153.67 153.75 0.014076 0.58 0.19 4.39 0.46

Reach-2A2 308     2YR 0.04 153.50 153.73 153.74 0.003835 0.30 0.18 4.09 0.24

Reach-2A2 307     Regional 0.52 153.00 153.37 153.39 0.011568 0.80 1.78 18.01 0.46

Reach-2A2 307     100YR 0.18 153.00 153.34 153.27 153.34 0.003118 0.38 1.24 15.06 0.24

Reach-2A2 307     50YR 0.16 153.00 153.33 153.26 153.34 0.003048 0.37 1.12 14.30 0.23

Reach-2A2 307     25YR 0.14 153.00 153.32 153.25 153.33 0.002990 0.36 0.99 13.44 0.23

Reach-2A2 307     10YR 0.10 153.00 153.31 153.19 153.31 0.002548 0.31 0.77 11.74 0.21

Reach-2A2 307     5YR 0.08 153.00 153.29 153.29 0.002966 0.32 0.56 9.74 0.22

Reach-2A2 307     2YR 0.04 153.00 153.18 153.19 0.013996 0.46 0.09 0.75 0.44

Reach-2A2 306     Regional 0.52 152.75 153.20 153.20 0.002276 0.41 3.13 18.47 0.21

Reach-2A2 306     100YR 0.18 152.75 153.02 153.02 153.05 0.027354 0.91 0.38 7.55 0.66

Reach-2A2 306     50YR 0.16 152.75 153.01 153.01 153.04 0.029137 0.91 0.31 6.58 0.68

Reach-2A2 306     25YR 0.14 152.75 153.00 153.00 153.03 0.030861 0.90 0.25 5.51 0.69

Reach-2A2 306     10YR 0.10 152.75 152.94 152.94 153.00 0.073465 1.09 0.09 0.77 1.01

Reach-2A2 306     5YR 0.08 152.75 152.95 152.92 152.98 0.038809 0.81 0.10 0.79 0.74

Reach-2A2 306     2YR 0.04 152.75 153.00 153.01 0.002132 0.24 0.28 6.06 0.18

Reach-2A 305     Regional 6.52 152.12 152.97 152.98 0.004295 0.83 18.33 51.37 0.29

Reach-2A 305     100YR 2.51 152.12 152.76 152.77 0.004454 0.70 8.51 35.59 0.28

Reach-2A 305     50YR 2.22 152.12 152.73 152.74 0.004496 0.68 7.60 32.95 0.28

Reach-2A 305     25YR 1.94 152.12 152.71 152.71 0.004600 0.67 6.77 31.43 0.28

Reach-2A 305     10YR 1.51 152.12 152.66 152.67 0.005138 0.67 5.45 31.19 0.29

Reach-2A 305     5YR 1.23 152.12 152.63 152.58 152.64 0.005745 0.68 4.48 31.01 0.31

Reach-2A 305     2YR 0.77 152.12 152.57 152.42 152.59 0.008605 0.76 2.46 30.64 0.37

Reach-2A 304     Regional 6.52 151.63 152.60 152.61 0.001710 0.57 24.62 52.08 0.19

Reach-2A 304     100YR 2.51 151.63 152.36 152.37 0.001853 0.49 12.34 44.81 0.18

Reach-2A 304     50YR 2.22 151.63 152.33 152.34 0.001852 0.48 11.13 42.07 0.18

Reach-2A 304     25YR 1.94 151.63 152.31 152.31 0.001841 0.47 9.96 39.22 0.18

Reach-2A 304     10YR 1.51 151.63 152.26 152.26 0.001784 0.44 8.12 34.31 0.18

Reach-2A 304     5YR 1.23 151.63 152.22 152.22 0.001736 0.41 6.93 31.45 0.17

Reach-2A 304     2YR 0.77 151.63 152.17 151.93 152.17 0.001368 0.35 5.40 31.17 0.15

Reach-2A 303     Regional 6.67 151.46 152.32 152.17 152.39 0.017272 1.68 6.70 51.43 0.58

Reach-2A 303     100YR 2.58 151.46 152.00 152.00 152.10 0.034245 1.74 2.77 31.18 0.75

Reach-2A 303     50YR 2.27 151.46 151.99 151.99 152.07 0.032361 1.65 2.57 31.08 0.73

Reach-2A 303     25YR 1.98 151.46 151.97 151.97 152.05 0.030322 1.57 2.36 30.98 0.70

Reach-2A 303     10YR 1.55 151.46 151.94 151.94 152.01 0.026849 1.42 2.03 30.81 0.65

Reach-2A 303     5YR 1.27 151.46 151.92 151.92 151.99 0.024705 1.32 1.76 30.68 0.62

Reach-2A 303     2YR 0.79 151.46 151.76 151.76 151.92 0.069833 1.73 0.46 1.50 1.00



HEC-RAS  Plan: Ph2 control (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-2A 302.5   Culvert

Reach-2A 302     Regional 6.67 151.29 152.34 152.00 152.38 0.006721 1.20 9.03 52.55 0.37

Reach-2A 302     100YR 2.58 151.29 152.05 151.83 152.07 0.004974 0.83 5.43 47.42 0.30

Reach-2A 302     50YR 2.27 151.29 152.01 151.82 152.03 0.004907 0.80 5.01 44.09 0.30

Reach-2A 302     25YR 1.98 151.29 151.98 151.80 152.00 0.004833 0.77 4.60 40.77 0.29

Reach-2A 302     10YR 1.55 151.29 151.92 151.77 151.94 0.004832 0.72 3.89 35.12 0.29

Reach-2A 302     5YR 1.27 151.29 151.88 151.75 151.90 0.004712 0.69 3.41 31.49 0.28

Reach-2A 302     2YR 0.79 151.29 151.81 151.59 151.82 0.004374 0.60 2.46 31.04 0.27

Reach-2A 301     Regional 6.67 150.79 151.68 151.68 0.003471 0.77 19.92 51.54 0.26

Reach-2A 301     100YR 2.58 150.79 151.46 151.47 0.003434 0.63 9.74 38.82 0.25

Reach-2A 301     50YR 2.27 150.79 151.44 151.44 0.003375 0.61 8.79 36.33 0.24

Reach-2A 301     25YR 1.98 150.79 151.41 151.42 0.003347 0.59 7.83 33.62 0.24

Reach-2A 301     10YR 1.55 150.79 151.37 151.38 0.003174 0.55 6.59 31.40 0.23

Reach-2A 301     5YR 1.27 150.79 151.34 151.35 0.003080 0.53 5.78 31.24 0.23

Reach-2A 301     2YR 0.79 150.79 151.29 151.29 0.003056 0.49 4.05 30.91 0.22

Reach-2A 300     Regional 6.67 150.40 151.27 151.00 151.28 0.003898 0.80 19.19 51.45 0.27

Reach-2A 300     100YR 2.58 150.40 151.05 150.91 151.06 0.004064 0.68 9.05 36.85 0.27

Reach-2A 300     50YR 2.27 150.40 151.02 150.90 151.03 0.004095 0.66 8.06 34.12 0.27

Reach-2A 300     25YR 1.98 150.40 151.00 150.89 151.00 0.004135 0.64 7.13 31.49 0.27

Reach-2A 300     10YR 1.55 150.40 150.95 150.87 150.96 0.004496 0.64 5.83 31.24 0.27

Reach-2A 300     5YR 1.27 150.40 150.93 150.86 150.93 0.004696 0.63 4.96 31.07 0.28

Reach-2A 300     2YR 0.79 150.40 150.88 150.70 150.89 0.004582 0.58 3.42 30.77 0.27

Reach-2A 299     Regional 6.67 150.05 150.96 150.97 0.002724 0.69 21.53 51.72 0.23

Reach-2A 299     100YR 2.58 150.05 150.75 150.75 0.002591 0.57 10.96 41.56 0.22

Reach-2A 299     50YR 2.27 150.05 150.72 150.73 0.002573 0.55 9.86 38.86 0.21

Reach-2A 299     25YR 1.98 150.05 150.69 150.70 0.002556 0.53 8.79 36.04 0.21

Reach-2A 299     10YR 1.55 150.05 150.65 150.65 0.002464 0.50 7.20 31.50 0.21

Reach-2A 299     5YR 1.27 150.05 150.62 150.62 0.002391 0.47 6.34 31.33 0.20

Reach-2A 299     2YR 0.79 150.05 150.55 150.56 0.002659 0.46 4.29 30.93 0.21

Reach-2A 298     Regional 6.67 149.76 150.67 150.67 0.002655 0.68 21.74 51.78 0.23

Reach-2A 298     100YR 2.58 149.76 150.43 150.44 0.003220 0.61 10.12 40.39 0.24

Reach-2A 298     50YR 2.27 149.76 150.40 150.41 0.003237 0.60 9.06 37.72 0.24

Reach-2A 298     25YR 1.98 149.76 150.37 150.38 0.003224 0.58 8.07 35.04 0.24

Reach-2A 298     10YR 1.55 149.76 150.33 150.34 0.003204 0.55 6.72 33.16 0.23

Reach-2A 298     5YR 1.27 149.76 150.31 150.22 150.31 0.003327 0.54 5.75 32.99 0.23

Reach-2A 298     2YR 0.79 149.76 150.27 150.06 150.27 0.002552 0.45 4.44 32.74 0.20

Reach-2A 297     Regional 6.67 149.64 150.35 150.35 150.51 0.048335 2.46 4.79 42.41 0.94

Reach-2A 297     100YR 2.58 149.64 150.18 150.18 150.28 0.033945 1.73 2.78 31.18 0.75

Reach-2A 297     50YR 2.27 149.64 150.17 150.17 150.25 0.031544 1.64 2.59 31.09 0.72

Reach-2A 297     25YR 1.98 149.64 150.15 150.15 150.23 0.030092 1.56 2.37 30.98 0.70

Reach-2A 297     10YR 1.55 149.64 150.12 150.12 150.19 0.027759 1.44 2.00 30.80 0.66

Reach-2A 297     5YR 1.27 149.64 150.10 150.10 150.17 0.025473 1.34 1.73 30.66 0.63

Reach-2A 297     2YR 0.79 149.64 149.94 149.94 150.10 0.069798 1.73 0.46 1.50 1.00

Reach-2A 296.5   Culvert

Reach-2A 296     Regional 6.67 149.44 150.15 150.15 150.31 0.048973 2.48 4.77 42.30 0.94

Reach-2A 296     100YR 2.58 149.44 149.98 149.98 150.08 0.034108 1.74 2.78 31.18 0.75

Reach-2A 296     50YR 2.27 149.44 149.97 149.97 150.05 0.031926 1.65 2.58 31.09 0.72

Reach-2A 296     25YR 1.98 149.44 149.95 149.95 150.03 0.029733 1.56 2.38 30.99 0.69

Reach-2A 296     10YR 1.55 149.44 149.92 149.92 149.99 0.027221 1.43 2.01 30.81 0.66

Reach-2A 296     5YR 1.27 149.44 149.90 149.90 149.97 0.025258 1.33 1.74 30.68 0.63

Reach-2A 296     2YR 0.79 149.44 149.74 149.74 149.90 0.069832 1.73 0.46 1.50 1.00

Reach-2B 231.1   Regional 0.22 148.25 149.46 149.46 0.000001 0.02 27.18 51.81 0.01

Reach-2B 231.1   100YR 0.09 148.25 149.18 149.18 0.000001 0.01 14.48 37.77 0.00

Reach-2B 231.1   50YR 0.08 148.25 149.14 149.14 0.000001 0.01 13.00 35.78 0.00

Reach-2B 231.1   25YR 0.07 148.25 149.10 149.10 0.000001 0.01 11.63 33.83 0.00

Reach-2B 231.1   10YR 0.06 148.25 149.03 149.03 0.000001 0.01 9.47 30.51 0.00

Reach-2B 231.1   5YR 0.05 148.25 148.99 148.99 0.000001 0.01 8.10 28.15 0.00

Reach-2B 231.1   2YR 0.04 148.25 148.90 148.90 0.000001 0.01 5.97 23.81 0.01

Reach-2B 231     Regional 0.22 148.25 149.46 149.46 0.000001 0.02 27.18 51.81 0.01

Reach-2B 231     100YR 0.09 148.25 149.18 149.18 0.000001 0.01 14.48 37.77 0.00

Reach-2B 231     50YR 0.08 148.25 149.14 149.14 0.000001 0.01 13.00 35.78 0.00

Reach-2B 231     25YR 0.07 148.25 149.10 149.10 0.000001 0.01 11.63 33.83 0.00

Reach-2B 231     10YR 0.06 148.25 149.03 149.03 0.000001 0.01 9.47 30.51 0.00

Reach-2B 231     5YR 0.05 148.25 148.99 148.99 0.000001 0.01 8.10 28.15 0.00

Reach-2B 231     2YR 0.04 148.25 148.90 148.90 0.000001 0.01 5.97 23.81 0.01

Reach-2B 220.3   Regional 0.22 148.25 149.46 149.46 0.000000 0.01 32.79 64.00 0.00

Reach-2B 220.3   100YR 0.09 148.25 149.18 149.18 0.000000 0.01 17.19 46.04 0.00



HEC-RAS  Plan: Ph2 control (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-2B 220.3   50YR 0.08 148.25 149.14 149.14 0.000000 0.01 15.39 43.49 0.00

Reach-2B 220.3   25YR 0.07 148.25 149.10 149.10 0.000000 0.01 13.72 40.98 0.00

Reach-2B 220.3   10YR 0.06 148.25 149.03 149.03 0.000000 0.01 11.12 36.74 0.00

Reach-2B 220.3   5YR 0.05 148.25 148.99 148.99 0.000000 0.01 9.47 33.80 0.00

Reach-2B 220.3   2YR 0.04 148.25 148.90 148.90 0.000001 0.01 6.91 28.69 0.00

Reach-2B 220.2   Regional 0.22 148.57 149.46 149.46 0.000016 0.05 4.27 7.20 0.02

Reach-2B 220.2   100YR 0.09 148.57 149.18 149.18 0.000015 0.04 2.41 5.92 0.02

Reach-2B 220.2   50YR 0.08 148.57 149.14 149.14 0.000015 0.04 2.18 5.73 0.02

Reach-2B 220.2   25YR 0.07 148.57 149.10 149.10 0.000016 0.04 1.95 5.54 0.02

Reach-2B 220.2   10YR 0.06 148.57 149.03 149.03 0.000022 0.04 1.59 5.23 0.02

Reach-2B 220.2   5YR 0.05 148.57 148.99 148.99 0.000024 0.04 1.35 5.00 0.02

Reach-2B 220.2   2YR 0.04 148.57 148.90 148.90 0.000044 0.04 0.96 4.62 0.03

Reach-2C 220.15  Regional 6.89 148.50 149.45 149.45 0.000637 0.35 35.98 67.34 0.13

Reach-2C 220.15  100YR 2.66 148.50 149.17 149.17 0.000707 0.30 17.85 59.81 0.13

Reach-2C 220.15  50YR 2.34 148.50 149.13 149.13 0.000819 0.31 15.40 58.25 0.14

Reach-2C 220.15  25YR 2.05 148.50 149.09 149.09 0.000985 0.32 13.01 56.69 0.16

Reach-2C 220.15  10YR 1.61 148.50 149.01 149.02 0.001574 0.37 8.93 53.92 0.19

Reach-2C 220.15  5YR 1.31 148.50 148.96 148.96 0.002199 0.41 6.24 45.43 0.22

Reach-2C 220.15  2YR 0.83 148.50 148.86 148.87 0.004171 0.47 2.64 26.19 0.30

Reach-2C 220.1   Regional 6.89 148.25 149.44 149.44 0.000762 0.35 34.47 74.84 0.15

Reach-2C 220.1   100YR 2.66 148.25 149.15 149.16 0.001125 0.36 14.16 63.29 0.17

Reach-2C 220.1   50YR 2.34 148.25 149.11 149.11 0.001441 0.40 11.32 61.44 0.19

Reach-2C 220.1   25YR 2.05 148.25 149.06 149.07 0.001986 0.45 8.40 59.37 0.22

Reach-2C 220.1   10YR 1.61 148.25 148.97 148.98 0.003008 0.50 4.17 19.47 0.27

Reach-2C 220.1   5YR 1.31 148.25 148.90 148.92 0.003746 0.52 3.01 16.46 0.29

Reach-2C 220.1   2YR 0.83 148.25 148.78 148.79 0.005515 0.54 1.54 6.29 0.34

Reach-2C 220     Regional 6.89 148.25 149.44 149.44 0.000766 0.35 34.41 74.84 0.15

Reach-2C 220     100YR 2.66 148.25 149.15 149.15 0.001140 0.37 14.09 63.24 0.17

Reach-2C 220     50YR 2.34 148.25 149.10 149.11 0.001468 0.40 11.22 61.37 0.19

Reach-2C 220     25YR 2.05 148.25 149.06 149.06 0.002051 0.45 8.24 59.26 0.22

Reach-2C 220     10YR 1.61 148.25 148.97 148.98 0.003112 0.51 4.10 19.30 0.27

Reach-2C 220     5YR 1.31 148.25 148.90 148.91 0.003925 0.53 2.93 16.24 0.30

Reach-2C 220     2YR 0.83 148.25 148.77 148.79 0.005914 0.55 1.50 5.90 0.35

Reach-1A 210.5   Regional 7.95 155.11 155.73 155.76 0.008173 0.81 11.92 43.39 0.44

Reach-1A 210.5   100YR 3.23 155.11 155.59 155.49 155.61 0.009441 0.61 6.02 38.02 0.43

Reach-1A 210.5   50YR 2.86 155.11 155.57 155.48 155.59 0.009803 0.59 5.45 37.42 0.43

Reach-1A 210.5   25YR 2.51 155.11 155.56 155.47 155.57 0.010270 0.57 4.87 36.78 0.44

Reach-1A 210.5   10YR 1.98 155.11 155.53 155.44 155.55 0.010995 0.54 3.96 35.96 0.44

Reach-1A 210.5   5YR 1.63 155.11 155.51 155.42 155.52 0.011282 0.53 3.16 31.19 0.45

Reach-1A 210.5   2YR 1.04 155.11 155.46 155.38 155.47 0.012421 0.51 2.05 16.43 0.46

Reach-1A 210     Regional 7.95 154.96 155.46 155.50 0.009926 0.83 9.58 32.44 0.48

Reach-1A 210     100YR 3.23 154.96 155.31 155.33 0.009237 0.62 5.25 25.07 0.43

Reach-1A 210     50YR 2.86 154.96 155.30 155.31 0.009040 0.59 4.85 24.27 0.42

Reach-1A 210     25YR 2.51 154.96 155.28 155.30 0.008733 0.56 4.47 23.49 0.41

Reach-1A 210     10YR 1.98 154.96 155.25 155.27 0.008449 0.52 3.82 22.08 0.40

Reach-1A 210     5YR 1.63 154.96 155.23 155.24 0.008138 0.48 3.37 21.05 0.39

Reach-1A 210     2YR 1.04 154.96 155.19 155.20 0.006980 0.40 2.59 19.09 0.35

Reach-1A 209     Regional 7.95 154.46 154.88 154.88 0.003454 0.60 26.80 83.22 0.29

Reach-1A 209     100YR 3.23 154.46 154.72 154.73 0.003540 0.44 14.70 74.49 0.28

Reach-1A 209     50YR 2.86 154.46 154.71 154.71 0.003572 0.43 13.55 73.61 0.27

Reach-1A 209     25YR 2.51 154.46 154.69 154.69 0.003647 0.41 12.36 72.69 0.27

Reach-1A 209     10YR 1.98 154.46 154.66 154.67 0.003688 0.38 10.48 69.69 0.27

Reach-1A 209     5YR 1.63 154.46 154.64 154.65 0.003735 0.36 9.12 66.62 0.27

Reach-1A 209     2YR 1.04 154.46 154.60 154.61 0.004133 0.32 6.51 61.37 0.27

Reach-1A 208.3   Regional 7.95 152.95 153.57 153.57 153.69 0.011698 2.55 12.13 40.16 1.05

Reach-1A 208.3   100YR 3.23 152.95 153.38 153.38 153.48 0.012950 2.07 5.46 27.52 1.04

Reach-1A 208.3   50YR 2.86 152.95 153.36 153.36 153.46 0.012851 1.99 4.93 26.14 1.03

Reach-1A 208.3   25YR 2.51 152.95 153.34 153.34 153.43 0.012647 1.91 4.43 24.78 1.01

Reach-1A 208.3   10YR 1.98 152.95 153.30 153.30 153.39 0.013005 1.80 3.54 22.00 1.01

Reach-1A 208.3   5YR 1.63 152.95 153.27 153.27 153.36 0.013079 1.70 2.96 19.99 0.99

Reach-1A 208.3   2YR 1.04 152.95 153.23 153.22 153.29 0.011662 1.43 2.07 16.39 0.91

Reach-1A 208.2   Regional 8.10 152.50 153.14 152.87 153.17 0.003978 0.79 12.40 39.99 0.33

Reach-1A 208.2   100YR 3.29 152.50 152.89 152.74 152.91 0.005613 0.63 5.84 25.45 0.36

Reach-1A 208.2   50YR 2.91 152.50 152.86 152.72 152.88 0.006000 0.61 5.23 24.10 0.37

Reach-1A 208.2   25YR 2.55 152.50 152.83 152.71 152.85 0.006473 0.60 4.62 22.75 0.37

Reach-1A 208.2   10YR 2.01 152.50 152.79 152.69 152.81 0.007484 0.57 3.69 20.55 0.39

Reach-1A 208.2   5YR 1.67 152.50 152.76 152.67 152.78 0.008486 0.55 3.11 19.04 0.40

Reach-1A 208.2   2YR 1.06 152.50 152.70 152.63 152.71 0.012011 0.52 2.06 15.75 0.45

Reach-1A 208.15  Culvert



HEC-RAS  Plan: Ph2 control (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-1A 208.1   Regional 8.10 152.52 153.09 152.83 153.14 0.005519 1.69 12.60 52.42 0.72

Reach-1A 208.1   100YR 3.29 152.52 152.86 152.69 152.89 0.004841 1.13 7.65 42.22 0.62

Reach-1A 208.1   50YR 2.91 152.52 152.84 152.67 152.86 0.004779 1.07 7.13 41.16 0.61

Reach-1A 208.1   25YR 2.55 152.52 152.82 152.66 152.83 0.004743 1.01 6.61 40.07 0.60

Reach-1A 208.1   10YR 2.01 152.52 152.78 152.64 152.79 0.004703 0.91 5.75 38.28 0.58

Reach-1A 208.1   5YR 1.67 152.52 152.75 152.62 152.76 0.004680 0.84 5.16 37.05 0.57

Reach-1A 208.1   2YR 1.06 152.52 152.70 152.59 152.70 0.004668 0.70 3.94 34.51 0.54

Reach-1A 208.08* Regional 8.10 152.14 152.95 153.01 0.005340 1.51 14.32 35.51 0.59

Reach-1A 208.08* 100YR 3.29 152.14 152.71 152.75 0.006001 1.18 6.80 27.29 0.58

Reach-1A 208.08* 50YR 2.91 152.14 152.69 152.73 0.006049 1.14 6.14 26.06 0.58

Reach-1A 208.08* 25YR 2.55 152.14 152.66 152.70 0.006137 1.10 5.50 25.13 0.58

Reach-1A 208.08* 10YR 2.01 152.14 152.62 152.66 0.006190 1.02 4.55 23.80 0.57

Reach-1A 208.08* 5YR 1.67 152.14 152.60 152.63 0.006307 0.97 3.89 22.79 0.57

Reach-1A 208.08* 2YR 1.06 152.14 152.54 152.50 152.56 0.006673 0.86 2.62 20.34 0.56

Reach-1A 208.05* Regional 8.10 151.76 152.79 152.86 0.006611 1.47 11.43 28.24 0.56

Reach-1A 208.05* 100YR 3.29 151.76 152.53 152.59 0.007390 1.16 5.15 21.22 0.55

Reach-1A 208.05* 50YR 2.91 151.76 152.51 152.56 0.007485 1.12 4.61 20.52 0.54

Reach-1A 208.05* 25YR 2.55 151.76 152.48 152.53 0.007625 1.08 4.06 19.66 0.54

Reach-1A 208.05* 10YR 2.01 151.76 152.43 152.48 0.008065 1.02 3.18 18.16 0.55

Reach-1A 208.05* 5YR 1.67 151.76 152.40 152.45 0.008244 0.97 2.63 17.16 0.54

Reach-1A 208.05* 2YR 1.06 151.76 152.33 152.37 0.008911 0.86 1.54 13.21 0.54

Reach-1A 208.03* Regional 8.10 151.38 152.63 152.70 0.006533 1.34 10.48 25.39 0.49

Reach-1A 208.03* 100YR 3.29 151.38 152.34 152.40 0.007983 1.08 4.26 17.78 0.50

Reach-1A 208.03* 50YR 2.91 151.38 152.31 152.36 0.008277 1.05 3.71 16.90 0.50

Reach-1A 208.03* 25YR 2.55 151.38 152.28 152.33 0.008578 1.02 3.18 15.51 0.50

Reach-1A 208.03* 10YR 2.01 151.38 152.22 152.27 0.009084 0.95 2.42 12.50 0.51

Reach-1A 208.03* 5YR 1.67 151.38 152.18 152.23 0.009450 0.90 1.98 10.20 0.51

Reach-1A 208.03* 2YR 1.06 151.38 152.09 152.12 0.011222 0.83 1.28 5.14 0.53

Reach-1A 208     Regional 8.10 151.00 152.49 152.54 0.005447 1.15 10.66 24.44 0.40

Reach-1A 208     100YR 3.29 151.00 152.18 152.22 0.005669 0.87 4.52 15.55 0.38

Reach-1A 208     50YR 2.91 151.00 152.15 152.18 0.005706 0.83 4.01 14.11 0.38

Reach-1A 208     25YR 2.55 151.00 152.11 152.15 0.005741 0.80 3.53 12.63 0.37

Reach-1A 208     10YR 2.01 151.00 152.05 152.08 0.005806 0.73 2.85 10.08 0.37

Reach-1A 208     5YR 1.67 151.00 152.01 152.04 0.005815 0.68 2.47 7.89 0.36

Reach-1A 208     2YR 1.06 151.00 151.90 151.92 0.005477 0.60 1.78 5.63 0.34

Reach-1A 207.75* Regional 8.10 150.81 152.20 152.27 0.005313 1.31 10.16 22.56 0.45

Reach-1A 207.75* 100YR 3.29 150.81 151.88 151.93 0.005639 1.00 4.18 14.07 0.43

Reach-1A 207.75* 50YR 2.91 150.81 151.84 151.89 0.005666 0.96 3.71 12.91 0.42

Reach-1A 207.75* 25YR 2.55 150.81 151.81 151.85 0.005695 0.92 3.26 11.72 0.42

Reach-1A 207.75* 10YR 2.01 150.81 151.75 151.78 0.005722 0.84 2.61 9.69 0.41

Reach-1A 207.75* 5YR 1.67 150.81 151.70 151.73 0.005737 0.79 2.22 8.17 0.40

Reach-1A 207.75* 2YR 1.06 150.81 151.62 151.64 0.005489 0.65 1.63 5.44 0.38

Reach-1A 207.50* Regional 8.10 150.63 151.95 151.69 152.02 0.004189 1.41 11.31 24.10 0.46

Reach-1A 207.50* 100YR 3.29 150.63 151.61 151.66 0.004644 1.11 4.53 15.01 0.45

Reach-1A 207.50* 50YR 2.91 150.63 151.57 151.62 0.004640 1.06 4.00 14.01 0.44

Reach-1A 207.50* 25YR 2.55 150.63 151.53 151.58 0.004670 1.02 3.49 12.85 0.44

Reach-1A 207.50* 10YR 2.01 150.63 151.47 151.51 0.004823 0.95 2.70 10.77 0.44

Reach-1A 207.50* 5YR 1.67 150.63 151.42 151.46 0.004961 0.90 2.22 9.24 0.44

Reach-1A 207.50* 2YR 1.06 150.63 151.30 151.33 0.006168 0.81 1.35 5.70 0.46

Reach-1A 207.25* Regional 8.10 150.44 151.44 151.44 151.67 0.011909 2.48 7.40 20.86 0.89

Reach-1A 207.25* 100YR 3.29 150.44 151.22 151.17 151.34 0.008383 1.67 3.56 13.90 0.71

Reach-1A 207.25* 50YR 2.91 150.44 151.19 151.14 151.30 0.008173 1.59 3.17 13.02 0.70

Reach-1A 207.25* 25YR 2.55 150.44 151.16 151.10 151.27 0.007970 1.51 2.80 12.10 0.68

Reach-1A 207.25* 10YR 2.01 150.44 151.12 151.04 151.20 0.007223 1.35 2.29 10.74 0.64

Reach-1A 207.25* 5YR 1.67 150.44 151.09 150.99 151.16 0.006706 1.24 1.95 9.72 0.61

Reach-1A 207.25* 2YR 1.06 150.44 151.05 150.90 151.09 0.003702 0.87 1.64 8.58 0.44

Reach-1A 207     Regional 8.10 150.25 151.12 151.16 0.003345 1.57 21.75 57.68 0.57

Reach-1A 207     100YR 3.29 150.25 150.88 150.88 150.95 0.006484 1.70 8.49 50.61 0.74

Reach-1A 207     50YR 2.91 150.25 150.87 150.87 150.93 0.005987 1.61 7.90 50.26 0.71

Reach-1A 207     25YR 2.55 150.25 150.85 150.85 150.92 0.005525 1.52 7.27 49.89 0.68

Reach-1A 207     10YR 2.01 150.25 150.83 150.83 150.89 0.004995 1.40 6.08 49.17 0.64

Reach-1A 207     5YR 1.67 150.25 150.81 150.81 150.87 0.004618 1.32 5.23 48.65 0.61

Reach-1A 207     2YR 1.06 150.25 150.69 150.69 150.79 0.009422 1.54 1.40 10.34 0.83

Reach-1A 206.3   Regional 10.04 149.49 150.59 150.54 150.76 0.004409 2.20 12.68 30.19 0.70

Reach-1A 206.3   100YR 4.08 149.49 150.34 150.17 150.44 0.002956 1.49 5.85 23.50 0.54

Reach-1A 206.3   50YR 3.61 149.49 150.30 150.08 150.40 0.002939 1.43 4.99 22.50 0.54

Reach-1A 206.3   25YR 3.17 149.49 150.26 150.06 150.35 0.002924 1.38 4.13 21.47 0.53

Reach-1A 206.3   10YR 2.51 149.49 150.20 149.99 150.27 0.002786 1.26 2.91 14.98 0.51

Reach-1A 206.3   5YR 2.08 149.49 150.15 150.21 0.002648 1.16 2.28 9.65 0.49



HEC-RAS  Plan: Ph2 control (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-1A 206.3   2YR 1.33 149.49 150.03 150.08 0.002305 0.93 1.61 4.66 0.44

Reach-1A 206.2   Regional 10.04 149.25 150.19 150.19 150.36 0.022991 1.93 7.55 25.79 0.80

Reach-1A 206.2   100YR 4.08 149.25 149.90 149.90 150.06 0.043454 1.80 2.27 6.78 0.99

Reach-1A 206.2   50YR 3.61 149.25 149.87 149.87 150.02 0.044289 1.76 2.05 6.46 1.00

Reach-1A 206.2   25YR 3.17 149.25 149.83 149.83 149.98 0.045097 1.71 1.85 6.15 1.00

Reach-1A 206.2   10YR 2.51 149.25 149.78 149.78 149.92 0.047086 1.65 1.52 5.48 1.00

Reach-1A 206.2   5YR 2.08 149.25 149.74 149.74 149.87 0.047783 1.59 1.31 5.10 1.00

Reach-1A 206.2   2YR 1.33 149.25 149.65 149.65 149.76 0.050688 1.45 0.92 4.30 1.00

Reach-1A 206.15  Culvert

Reach-1A 206.1   Regional 10.04 149.00 149.96 149.96 150.14 0.036562 2.31 7.08 28.84 0.96

Reach-1A 206.1   100YR 4.08 149.00 149.87 149.76 149.92 0.012250 1.20 5.42 26.21 0.54

Reach-1A 206.1   50YR 3.61 149.00 149.84 149.74 149.89 0.012463 1.16 4.90 24.90 0.54

Reach-1A 206.1   25YR 3.17 149.00 149.81 149.72 149.86 0.012802 1.13 4.39 22.81 0.54

Reach-1A 206.1   10YR 2.51 149.00 149.76 149.68 149.80 0.014093 1.09 3.52 19.13 0.56

Reach-1A 206.1   5YR 2.08 149.00 149.72 149.65 149.76 0.015507 1.06 2.90 16.04 0.57

Reach-1A 206.1   2YR 1.33 149.00 149.63 149.58 149.68 0.019239 0.99 1.80 11.79 0.61

Reach-1 205.1   Regional 17.72 148.20 149.32 149.42 0.003853 2.13 34.35 87.35 0.66

Reach-1 205.1   100YR 7.02 148.20 148.96 148.93 149.12 0.006616 2.11 8.27 29.26 0.81

Reach-1 205.1   50YR 6.20 148.20 148.92 148.88 149.07 0.006732 2.05 7.12 26.80 0.81

Reach-1 205.1   25YR 5.42 148.20 148.87 148.83 149.03 0.006873 1.98 6.03 24.21 0.81

Reach-1 205.1   10YR 4.25 148.20 148.80 148.75 148.94 0.007035 1.84 4.58 16.08 0.80

Reach-1 205.1   5YR 3.51 148.20 148.75 148.70 148.87 0.007079 1.72 3.84 13.46 0.79

Reach-1 205.1   2YR 2.25 148.20 148.65 148.60 148.74 0.007092 1.47 2.59 11.19 0.76

Reach-1 205     Regional 17.72 147.24 148.77 148.90 0.007343 1.60 11.62 14.65 0.49

Reach-1 205     100YR 7.02 147.24 148.31 148.37 0.007502 1.13 6.22 10.03 0.46

Reach-1 205     50YR 6.20 147.24 148.26 148.32 0.007544 1.08 5.73 9.80 0.45

Reach-1 205     25YR 5.42 147.24 148.20 148.26 0.007570 1.04 5.21 9.49 0.45

Reach-1 205     10YR 4.25 147.24 148.11 148.16 0.007640 0.97 4.39 8.98 0.44

Reach-1 205     5YR 3.51 147.24 148.05 148.09 0.007699 0.91 3.84 8.63 0.44

Reach-1 205     2YR 2.25 147.24 147.93 147.96 0.007853 0.80 2.82 7.93 0.43

Reach-1 204.92* Regional 17.72 146.82 148.40 148.53 0.007373 1.64 11.71 13.64 0.50

Reach-1 204.92* 100YR 7.02 146.82 147.93 148.00 0.007440 1.15 6.11 9.56 0.46

Reach-1 204.92* 50YR 6.20 146.82 147.88 147.94 0.007411 1.10 5.64 9.33 0.45

Reach-1 204.92* 25YR 5.42 146.82 147.83 147.88 0.007413 1.05 5.15 9.07 0.45

Reach-1 204.92* 10YR 4.25 146.82 147.73 147.78 0.007525 0.98 4.33 8.58 0.44

Reach-1 204.92* 5YR 3.51 146.82 147.67 147.71 0.007604 0.93 3.78 8.21 0.44

Reach-1 204.92* 2YR 2.25 146.82 147.54 147.58 0.007566 0.81 2.78 7.44 0.42

Reach-1 204.83* Regional 17.72 146.40 148.04 148.17 0.007050 1.65 12.46 15.24 0.49

Reach-1 204.83* 100YR 7.02 146.40 147.56 147.63 0.007307 1.18 6.06 11.11 0.45

Reach-1 204.83* 50YR 6.20 146.40 147.51 147.57 0.007386 1.12 5.53 9.23 0.45

Reach-1 204.83* 25YR 5.42 146.40 147.46 147.51 0.007397 1.07 5.06 8.63 0.45

Reach-1 204.83* 10YR 4.25 146.40 147.36 147.41 0.007302 0.99 4.29 8.18 0.44

Reach-1 204.83* 5YR 3.51 146.40 147.30 147.34 0.007298 0.93 3.76 7.85 0.43

Reach-1 204.83* 2YR 2.25 146.40 147.15 147.19 0.008068 0.85 2.66 6.96 0.44

Reach-1 204.75  Regional 17.72 146.00 147.80 147.89 0.004442 1.42 17.55 28.59 0.39

Reach-1 204.75  100YR 7.02 146.00 147.31 147.36 0.004121 1.00 8.18 15.38 0.35

Reach-1 204.75  50YR 6.20 146.00 147.26 147.31 0.004096 0.96 7.39 14.76 0.35

Reach-1 204.75  25YR 5.42 146.00 147.21 147.25 0.004057 0.91 6.63 14.14 0.34

Reach-1 204.75  10YR 4.25 146.00 147.12 147.16 0.003971 0.82 5.45 12.51 0.33

Reach-1 204.75  5YR 3.51 146.00 147.06 147.09 0.003856 0.76 4.71 10.91 0.32

Reach-1 204.75  2YR 2.25 146.00 146.92 146.94 0.003396 0.63 3.54 7.36 0.29

Reach-1 204.7   Regional 17.72 145.89 146.98 146.90 147.24 0.021887 2.26 8.32 14.10 0.81

Reach-1 204.7   100YR 7.02 145.89 146.64 146.77 0.020040 1.58 4.45 9.06 0.72

Reach-1 204.7   50YR 6.20 145.89 146.60 146.72 0.019793 1.52 4.07 8.68 0.71

Reach-1 204.7   25YR 5.42 145.89 146.55 146.66 0.020084 1.48 3.67 8.25 0.71

Reach-1 204.7   10YR 4.25 145.89 146.47 146.57 0.020998 1.41 3.01 7.50 0.71

Reach-1 204.7   5YR 3.51 145.89 146.40 146.50 0.022599 1.38 2.54 6.95 0.73

Reach-1 204.7   2YR 2.25 145.89 146.28 146.36 0.028909 1.31 1.72 6.17 0.79

Reach-1 204.55  Regional 17.72 145.49 146.91 147.01 0.006488 1.42 15.23 30.34 0.46

Reach-1 204.55  100YR 7.02 145.49 146.54 146.58 0.005774 0.97 7.29 13.52 0.40

Reach-1 204.55  50YR 6.20 145.49 146.49 146.54 0.005794 0.92 6.71 12.08 0.40

Reach-1 204.55  25YR 5.42 145.49 146.45 146.49 0.005477 0.88 6.18 11.53 0.38

Reach-1 204.55  10YR 4.25 145.49 146.37 146.40 0.004954 0.80 5.32 10.59 0.36

Reach-1 204.55  5YR 3.51 145.49 146.31 146.33 0.004712 0.75 4.68 9.82 0.35

Reach-1 204.55  2YR 2.25 145.49 146.17 146.19 0.004553 0.65 3.44 8.68 0.33

Reach-1 204.5   Regional 17.72 145.36 146.77 146.88 0.008114 1.51 15.52 27.95 0.51

Reach-1 204.5   100YR 7.02 145.36 146.38 146.45 0.008457 1.15 6.43 14.69 0.48

Reach-1 204.5   50YR 6.20 145.36 146.34 146.40 0.008536 1.11 5.80 13.52 0.48



HEC-RAS  Plan: Ph2 control (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-1 204.5   25YR 5.42 145.36 146.31 146.36 0.007980 1.03 5.37 12.66 0.46

Reach-1 204.5   10YR 4.25 145.36 146.24 146.29 0.007428 0.92 4.62 11.01 0.43

Reach-1 204.5   5YR 3.51 145.36 146.18 146.22 0.007875 0.88 3.97 9.63 0.44

Reach-1 204.5   2YR 2.25 145.36 146.04 146.08 0.008670 0.82 2.75 8.01 0.45

Reach-1 204.25  Regional 17.72 145.11 146.41 146.41 146.68 0.006511 2.84 17.03 31.81 0.86

Reach-1 204.25  100YR 7.02 145.11 146.06 146.06 146.26 0.006152 2.15 6.80 25.01 0.78

Reach-1 204.25  50YR 6.20 145.11 146.02 146.02 146.21 0.006049 2.06 5.87 23.92 0.77

Reach-1 204.25  25YR 5.42 145.11 145.95 145.95 146.16 0.007223 2.10 4.24 19.79 0.83

Reach-1 204.25  10YR 4.25 145.11 145.81 145.81 146.05 0.010449 2.17 2.33 8.62 0.96

Reach-1 204.25  5YR 3.51 145.11 145.75 145.75 145.96 0.011549 2.08 1.89 5.51 0.98

Reach-1 204.25  2YR 2.25 145.11 145.63 145.63 145.80 0.013069 1.82 1.29 4.60 1.00

Reach-1 204     Regional 18.01 144.05 144.98 144.98 145.20 0.033478 2.64 11.54 24.42 1.00

Reach-1 204     100YR 7.18 144.05 144.83 144.74 144.91 0.014252 1.48 8.10 23.42 0.63

Reach-1 204     50YR 6.35 144.05 144.83 144.71 144.89 0.011615 1.33 7.98 23.39 0.56

Reach-1 204     25YR 5.57 144.05 144.81 144.69 144.86 0.010323 1.22 7.56 23.26 0.53

Reach-1 204     10YR 4.33 144.05 144.74 144.64 144.79 0.011801 1.19 5.90 22.38 0.55

Reach-1 204     5YR 3.58 144.05 144.70 144.61 144.75 0.011900 1.13 5.01 20.95 0.55

Reach-1 204     2YR 2.31 144.05 144.61 144.54 144.65 0.012666 1.00 3.34 17.95 0.54

Reach-1 203     Regional 18.16 142.50 144.86 144.89 0.001343 0.83 31.27 37.38 0.22

Reach-1 203     100YR 7.27 142.50 143.84 143.93 0.015296 1.35 5.46 12.75 0.62

Reach-1 203     50YR 6.43 142.50 143.75 143.86 0.021733 1.45 4.44 11.02 0.72

Reach-1 203     25YR 5.64 142.50 143.66 143.79 0.028321 1.60 3.52 8.84 0.81

Reach-1 203     10YR 4.38 142.50 143.49 143.65 0.026846 1.77 2.47 4.99 0.80

Reach-1 203     5YR 3.62 142.50 143.41 143.56 0.029197 1.74 2.08 4.57 0.83

Reach-1 203     2YR 2.32 142.50 143.26 143.39 0.031884 1.61 1.44 3.81 0.84

Reach-1 202.75  Regional 18.16 142.43 144.51 143.74 144.77 0.006147 2.27 8.00 34.69 0.50

Reach-1 202.75  100YR 7.27 142.43 143.56 143.14 143.70 0.007545 1.67 4.34 26.92 0.50

Reach-1 202.75  50YR 6.43 142.43 143.47 143.09 143.60 0.007756 1.61 4.00 25.56 0.50

Reach-1 202.75  25YR 5.64 142.43 143.38 143.03 143.50 0.007986 1.54 3.67 23.03 0.50

Reach-1 202.75  10YR 4.38 142.43 143.23 142.94 143.34 0.008451 1.41 3.10 18.75 0.50

Reach-1 202.75  5YR 3.62 142.43 143.14 142.88 143.23 0.008820 1.33 2.73 17.00 0.50

Reach-1 202.75  2YR 2.32 142.43 142.96 142.76 143.02 0.009744 1.14 2.03 13.79 0.50

Reach-1 202.5   Culvert

Reach-1 202.25  Regional 18.16 142.28 143.59 143.59 144.25 0.052893 3.60 5.05 4.08 1.00

Reach-1 202.25  100YR 7.27 142.28 143.03 142.99 143.35 0.044450 2.53 2.87 3.85 0.94

Reach-1 202.25  50YR 6.43 142.28 143.03 142.94 143.28 0.033593 2.21 2.90 3.85 0.81

Reach-1 202.25  25YR 5.64 142.28 143.02 142.88 143.22 0.027311 1.98 2.85 3.85 0.73

Reach-1 202.25  10YR 4.38 142.28 142.99 142.79 143.12 0.018659 1.60 2.73 3.85 0.61

Reach-1 202.25  5YR 3.62 142.28 142.97 142.73 143.06 0.014102 1.37 2.64 3.85 0.53

Reach-1 202.25  2YR 2.32 142.28 142.86 142.61 142.92 0.009372 1.03 2.25 3.85 0.43

Reach-1 202     Regional 18.16 142.20 143.31 143.33 0.001951 0.80 32.95 49.88 0.26

Reach-1 202     100YR 7.27 142.20 142.77 142.83 0.011514 1.15 8.43 31.50 0.55

Reach-1 202     50YR 6.43 142.20 142.72 142.78 0.014526 1.20 6.95 28.18 0.60

Reach-1 202     25YR 5.64 142.20 142.68 142.75 0.016772 1.20 5.90 25.90 0.64

Reach-1 202     10YR 4.38 142.20 142.61 142.68 0.024953 1.26 4.14 21.17 0.75

Reach-1 202     5YR 3.62 142.20 142.55 142.55 142.64 0.038087 1.35 3.04 19.40 0.89

Reach-1 202     2YR 2.32 142.20 142.49 142.49 142.57 0.046636 1.24 1.94 16.28 0.94

Reach-1 201     Regional 18.16 141.65 143.26 143.28 0.000792 0.67 39.33 39.76 0.17

Reach-1 201     100YR 7.27 141.65 142.66 142.68 0.001302 0.61 16.97 32.91 0.21

Reach-1 201     50YR 6.43 141.65 142.59 142.61 0.001493 0.62 14.65 31.76 0.22

Reach-1 201     25YR 5.64 141.65 142.56 142.57 0.001380 0.58 13.65 31.25 0.21

Reach-1 201     10YR 4.38 141.65 142.46 142.47 0.001534 0.56 10.61 28.38 0.21

Reach-1 201     5YR 3.62 141.65 142.40 142.41 0.001552 0.53 8.95 25.64 0.21

Reach-1 201     2YR 2.32 141.65 142.30 142.31 0.001223 0.43 6.75 21.60 0.18

Reach-1 171     Regional 28.90 141.65 142.97 142.70 143.11 0.002516 1.90 27.97 37.97 0.55

Reach-1 171     100YR 8.17 141.65 142.44 142.21 142.50 0.002213 1.21 9.98 27.36 0.47

Reach-1 171     50YR 6.60 141.65 142.36 142.15 142.42 0.002210 1.13 8.15 24.25 0.46

Reach-1 171     25YR 6.10 141.65 142.34 142.13 142.40 0.002202 1.10 7.58 23.20 0.46

Reach-1 171     10YR 4.37 141.65 142.25 142.05 142.29 0.002182 0.97 5.57 19.13 0.44

Reach-1 171     5YR 3.52 141.65 142.19 142.01 142.23 0.002166 0.89 4.59 16.80 0.43

Reach-1 171     2YR 2.57 141.65 142.12 141.95 142.15 0.002101 0.79 3.54 13.88 0.41

Reach-1 170     Bridge

Reach-1 169     Regional 28.90 141.65 142.70 142.70 142.99 0.007134 2.71 18.27 33.54 0.89

Reach-1 169     100YR 8.17 141.65 142.21 142.21 142.40 0.009752 1.96 4.98 17.76 0.92

Reach-1 169     50YR 6.60 141.65 142.15 142.15 142.32 0.010567 1.86 3.98 15.15 0.94

Reach-1 169     25YR 6.10 141.65 142.13 142.13 142.30 0.011146 1.83 3.63 14.16 0.95

Reach-1 169     10YR 4.37 141.65 142.05 142.05 142.19 0.013010 1.69 2.63 10.71 0.99

Reach-1 169     5YR 3.52 141.65 142.01 142.01 142.13 0.014215 1.59 2.21 8.88 1.01



HEC-RAS  Plan: Ph2 control (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-1 169     2YR 2.57 141.65 141.95 141.95 142.06 0.014892 1.45 1.77 8.23 1.00

Reach-1 164     Regional 28.90 138.30 139.25 139.39 0.007256 1.51 18.32 23.62 0.61

Reach-1 164     100YR 8.17 138.30 138.83 138.86 0.002624 0.51 10.37 14.75 0.32

Reach-1 164     50YR 6.60 138.30 138.74 138.76 0.002349 0.41 9.12 13.62 0.29

Reach-1 164     25YR 6.10 138.30 138.69 138.72 0.002374 0.38 8.50 12.97 0.29

Reach-1 164     10YR 4.37 138.30 138.54 138.56 0.002100 0.28 6.77 10.44 0.25

Reach-1 164     5YR 3.52 138.30 138.46 138.47 0.001886 0.19 5.92 9.30 0.22

Reach-1 164     2YR 2.57 138.30 138.34 138.36 0.001562 0.07 4.96 7.74 0.16

Reach-1 163     Regional 28.90 137.20 138.47 138.55 0.005133 1.90 30.33 59.32 0.57

Reach-1 163     100YR 8.17 137.20 138.08 137.99 138.23 0.009915 1.99 7.75 50.21 0.74

Reach-1 163     50YR 6.60 137.20 138.02 137.97 138.17 0.010628 1.93 5.32 22.77 0.76

Reach-1 163     25YR 6.10 137.20 137.99 137.97 138.13 0.010185 1.84 4.82 15.66 0.74

Reach-1 163     10YR 4.37 137.20 137.90 137.86 138.02 0.009858 1.65 3.61 13.13 0.71

Reach-1 163     5YR 3.52 137.20 137.84 137.80 137.96 0.010879 1.59 2.82 11.19 0.73

Reach-1 163     2YR 2.57 137.20 137.74 137.72 137.86 0.015146 1.60 1.81 8.05 0.82

Reach-1 162     Regional 28.90 135.60 136.76 136.76 137.01 0.016983 3.06 16.52 33.14 1.02

Reach-1 162     100YR 8.17 135.60 136.46 136.55 0.008365 1.65 8.05 23.23 0.67

Reach-1 162     50YR 6.60 135.60 136.42 136.32 136.49 0.007713 1.51 7.02 21.71 0.63

Reach-1 162     25YR 6.10 135.60 136.39 136.46 0.007886 1.48 6.54 20.96 0.64

Reach-1 162     10YR 4.37 135.60 136.32 136.38 0.007899 1.34 5.01 18.41 0.62

Reach-1 162     5YR 3.52 135.60 136.28 136.33 0.007036 1.21 4.42 17.31 0.58

Reach-1 162     2YR 2.57 135.60 136.25 136.28 0.005238 0.99 3.87 16.23 0.49

Reach-1 161     Regional 28.90 134.10 135.30 135.17 135.36 0.005788 1.77 31.56 67.18 0.58

Reach-1 161     100YR 8.17 134.10 134.98 134.98 135.07 0.008814 1.68 10.93 62.89 0.67

Reach-1 161     50YR 6.60 134.10 134.95 134.95 135.03 0.009136 1.64 8.64 54.87 0.68

Reach-1 161     25YR 6.10 134.10 134.94 134.94 135.02 0.008737 1.59 8.14 52.96 0.66

Reach-1 161     10YR 4.37 134.10 134.89 134.89 134.97 0.008112 1.44 5.85 43.08 0.63

Reach-1 161     5YR 3.52 134.10 134.85 134.85 134.93 0.008870 1.43 4.23 34.42 0.65

Reach-1 161     2YR 2.57 134.10 134.76 134.69 134.87 0.012829 1.52 2.03 16.61 0.76

Reach-1 160     Regional 28.90 132.50 134.02 134.06 0.003131 1.45 37.31 64.17 0.42

Reach-1 160     100YR 8.17 132.50 133.61 133.64 0.002166 0.99 15.54 41.27 0.33

Reach-1 160     50YR 6.60 132.50 133.54 133.57 0.002221 0.96 12.79 37.14 0.33

Reach-1 160     25YR 6.10 132.50 133.52 133.29 133.54 0.002198 0.94 11.99 35.85 0.33

Reach-1 160     10YR 4.37 132.50 133.41 133.44 0.002411 0.92 8.52 29.61 0.34

Reach-1 160     5YR 3.52 132.50 133.35 133.38 0.002582 0.91 6.73 25.80 0.35

Reach-1 160     2YR 2.57 132.50 133.28 133.30 0.002499 0.84 5.01 21.54 0.34



 

 

 

 

 

 

14 MILE CREEK WEST 

HEC-RAS MODEL RESULTS FOR  

ULTIMATE DEVELOPMENT CONDITION 

(Controlled flow rate) 

 

• 14W-16 (Reach 1A) 

• 14W-12 (Reach 1) 

• 14W-22 (Reach 2A and Reach 2A1)  

• 14W-21 (Reach 2A2) 

• 14W-12A (Reach 2B and 2C) 

 

 

 



  

HEC-RAS  Plan: Ultiamte control

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-2A1 3081    Regional 6.35 154.25 154.71 154.74 0.007029 0.82 9.86 39.97 0.42

Reach-2A1 3081    100YR 2.45 154.25 154.54 154.56 0.007632 0.59 4.44 25.80 0.40

Reach-2A1 3081    50YR 2.16 154.25 154.52 154.54 0.007787 0.57 4.01 24.33 0.39

Reach-2A1 3081    25YR 1.89 154.25 154.51 154.52 0.008054 0.54 3.59 22.82 0.40

Reach-2A1 3081    10YR 1.47 154.25 154.48 154.49 0.008338 0.50 2.99 20.40 0.39

Reach-2A1 3081    5YR 1.20 154.25 154.46 154.47 0.008908 0.47 2.57 18.55 0.40

Reach-2A1 3081    2YR 0.75 154.25 154.42 154.43 0.007801 0.39 1.93 16.27 0.36

Reach-2A1 3071    Regional 6.35 153.56 154.19 154.19 154.30 0.008350 2.10 10.32 36.94 0.86

Reach-2A1 3071    100YR 2.45 153.56 154.01 154.01 154.11 0.008075 1.65 4.25 27.71 0.80

Reach-2A1 3071    50YR 2.16 153.56 153.99 153.99 154.09 0.008074 1.59 3.68 25.57 0.79

Reach-2A1 3071    25YR 1.89 153.56 153.97 153.97 154.06 0.008001 1.53 3.16 23.46 0.78

Reach-2A1 3071    10YR 1.47 153.56 153.93 153.93 154.02 0.008345 1.45 2.26 19.21 0.78

Reach-2A1 3071    5YR 1.20 153.56 153.90 153.89 153.98 0.008175 1.36 1.75 16.36 0.76

Reach-2A1 3071    2YR 0.75 153.56 153.81 153.80 153.90 0.011339 1.30 0.71 7.72 0.85

Reach-2A1 3061    Regional 6.35 152.85 153.59 153.59 153.74 0.008247 2.18 8.60 27.86 0.82

Reach-2A1 3061    100YR 2.45 152.85 153.39 153.39 153.52 0.007475 1.67 3.28 23.07 0.74

Reach-2A1 3061    50YR 2.16 152.85 153.37 153.37 153.49 0.007651 1.63 2.67 20.10 0.75

Reach-2A1 3061    25YR 1.89 152.85 153.33 153.33 153.45 0.008496 1.63 1.98 16.12 0.77

Reach-2A1 3061    10YR 1.47 152.85 153.22 153.22 153.38 0.014332 1.77 0.87 5.22 0.96

Reach-2A1 3061    5YR 1.20 152.85 153.17 153.17 153.32 0.016259 1.71 0.70 2.37 1.01

Reach-2A1 3061    2YR 0.75 152.85 153.11 153.09 153.20 0.012606 1.34 0.56 2.30 0.87

Reach-2A2 309     Regional 0.52 154.00 154.36 154.35 154.40 0.008661 1.22 1.64 18.61 0.73

Reach-2A2 309     100YR 0.18 154.00 154.30 154.32 0.003962 0.71 0.77 12.26 0.48

Reach-2A2 309     50YR 0.16 154.00 154.29 154.31 0.003862 0.68 0.67 11.34 0.47

Reach-2A2 309     25YR 0.14 154.00 154.28 154.24 154.30 0.003790 0.66 0.57 10.26 0.46

Reach-2A2 309     10YR 0.10 154.00 154.26 154.19 154.28 0.003287 0.57 0.38 7.99 0.42

Reach-2A2 309     5YR 0.08 154.00 154.24 154.26 0.003659 0.56 0.24 5.63 0.44

Reach-2A2 309     2YR 0.04 154.00 154.16 154.17 0.007590 0.58 0.07 0.67 0.58

Reach-2A2 308     Regional 0.52 153.50 153.92 153.92 0.004352 0.53 2.51 18.26 0.29

Reach-2A2 308     100YR 0.18 153.50 153.79 153.77 153.81 0.012615 0.67 0.61 10.09 0.46

Reach-2A2 308     50YR 0.16 153.50 153.78 153.76 153.80 0.013223 0.67 0.52 9.16 0.47

Reach-2A2 308     25YR 0.14 153.50 153.77 153.75 153.79 0.013691 0.66 0.43 8.17 0.47

Reach-2A2 308     10YR 0.10 153.50 153.74 153.69 153.76 0.018838 0.69 0.22 4.92 0.54

Reach-2A2 308     5YR 0.08 153.50 153.74 153.67 153.75 0.014357 0.58 0.19 4.32 0.47

Reach-2A2 308     2YR 0.04 153.50 153.73 153.73 0.004271 0.31 0.17 3.71 0.25

Reach-2A2 307     Regional 0.52 153.00 153.38 153.39 0.010521 0.76 1.84 18.03 0.44

Reach-2A2 307     100YR 0.18 153.00 153.34 153.27 153.34 0.003118 0.38 1.24 15.06 0.24

Reach-2A2 307     50YR 0.16 153.00 153.33 153.26 153.34 0.003048 0.37 1.12 14.30 0.23

Reach-2A2 307     25YR 0.14 153.00 153.32 153.25 153.33 0.002990 0.36 0.99 13.44 0.23

Reach-2A2 307     10YR 0.10 153.00 153.31 153.19 153.31 0.002548 0.31 0.77 11.74 0.21

Reach-2A2 307     5YR 0.08 153.00 153.29 153.29 0.002932 0.32 0.56 9.78 0.22

Reach-2A2 307     2YR 0.04 153.00 153.19 153.20 0.010831 0.42 0.09 0.78 0.39

Reach-2A2 306     Regional 0.52 152.75 153.19 153.20 0.002459 0.42 3.05 18.44 0.22

Reach-2A2 306     100YR 0.18 152.75 153.02 153.02 153.05 0.027354 0.91 0.38 7.55 0.66

Reach-2A2 306     50YR 0.16 152.75 153.01 153.01 153.04 0.029137 0.91 0.31 6.58 0.68

Reach-2A2 306     25YR 0.14 152.75 153.00 153.00 153.03 0.030861 0.90 0.25 5.51 0.69

Reach-2A2 306     10YR 0.10 152.75 152.94 152.94 153.00 0.073465 1.09 0.09 0.77 1.01

Reach-2A2 306     5YR 0.08 152.75 152.95 152.92 152.98 0.041456 0.83 0.10 0.79 0.76

Reach-2A2 306     2YR 0.04 152.75 152.99 153.00 0.002700 0.26 0.24 5.28 0.20

Reach-2A 305     Regional 6.35 152.12 152.97 152.98 0.004323 0.83 17.98 51.33 0.29

Reach-2A 305     100YR 2.45 152.12 152.75 152.76 0.004444 0.69 8.34 35.11 0.28

Reach-2A 305     50YR 2.16 152.12 152.73 152.73 0.004494 0.68 7.42 32.39 0.28

Reach-2A 305     25YR 1.89 152.12 152.70 152.71 0.004655 0.67 6.62 31.41 0.28

Reach-2A 305     10YR 1.47 152.12 152.66 152.67 0.005225 0.68 5.31 31.17 0.29

Reach-2A 305     5YR 1.20 152.12 152.63 152.57 152.64 0.005738 0.68 4.39 31.00 0.30

Reach-2A 305     2YR 0.75 152.12 152.57 152.41 152.59 0.008295 0.75 2.44 30.63 0.36

Reach-2A 304     Regional 6.35 151.63 152.60 152.60 0.001725 0.57 24.15 52.02 0.19

Reach-2A 304     100YR 2.45 151.63 152.36 152.36 0.001868 0.49 12.06 44.17 0.18

Reach-2A 304     50YR 2.16 151.63 152.33 152.33 0.001861 0.48 10.86 41.42 0.18

Reach-2A 304     25YR 1.89 151.63 152.30 152.30 0.001838 0.46 9.74 38.68 0.18

Reach-2A 304     10YR 1.47 151.63 152.25 152.25 0.001771 0.43 7.96 33.84 0.18

Reach-2A 304     5YR 1.20 151.63 152.21 152.22 0.001741 0.41 6.80 31.43 0.17

Reach-2A 304     2YR 0.75 151.63 152.17 151.92 152.17 0.001402 0.35 5.25 31.14 0.15

Reach-2A 303     Regional 6.50 151.46 152.31 152.16 152.38 0.017401 1.67 6.58 51.37 0.58

Reach-2A 303     100YR 2.51 151.46 152.00 152.00 152.09 0.033184 1.71 2.75 31.17 0.74

Reach-2A 303     50YR 2.21 151.46 151.98 151.98 152.07 0.031183 1.62 2.55 31.07 0.71

Reach-2A 303     25YR 1.93 151.46 151.97 151.97 152.05 0.029888 1.55 2.33 30.96 0.70

Reach-2A 303     10YR 1.51 151.46 151.94 151.94 152.01 0.026690 1.41 1.98 30.79 0.65

Reach-2A 303     5YR 1.23 151.46 151.92 151.92 151.98 0.024813 1.32 1.70 30.65 0.62

Reach-2A 303     2YR 0.77 151.46 151.76 151.76 151.91 0.068669 1.71 0.45 1.50 0.99



HEC-RAS  Plan: Ultiamte control (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-2A 302.5   Culvert

Reach-2A 302     Regional 6.50 151.29 152.33 151.99 152.37 0.006655 1.18 8.91 52.49 0.37

Reach-2A 302     100YR 2.51 151.29 152.04 151.83 152.06 0.004985 0.82 5.32 46.61 0.30

Reach-2A 302     50YR 2.21 151.29 152.01 151.81 152.02 0.004893 0.79 4.93 43.42 0.30

Reach-2A 302     25YR 1.93 151.29 151.98 151.80 151.99 0.004812 0.76 4.53 40.20 0.29

Reach-2A 302     10YR 1.51 151.29 151.92 151.77 151.93 0.004809 0.72 3.83 34.60 0.29

Reach-2A 302     5YR 1.23 151.29 151.88 151.75 151.89 0.004708 0.68 3.34 31.45 0.28

Reach-2A 302     2YR 0.77 151.29 151.80 151.59 151.81 0.004357 0.60 2.41 31.02 0.27

Reach-2A 301     Regional 6.50 150.79 151.67 151.68 0.003467 0.76 19.60 51.50 0.26

Reach-2A 301     100YR 2.51 150.79 151.46 151.46 0.003386 0.63 9.57 38.39 0.25

Reach-2A 301     50YR 2.21 150.79 151.43 151.44 0.003368 0.61 8.60 35.80 0.24

Reach-2A 301     25YR 1.93 150.79 151.40 151.41 0.003355 0.59 7.65 33.09 0.24

Reach-2A 301     10YR 1.51 150.79 151.37 151.37 0.003164 0.55 6.48 31.38 0.23

Reach-2A 301     5YR 1.23 150.79 151.34 151.35 0.003061 0.52 5.66 31.22 0.23

Reach-2A 301     2YR 0.77 150.79 151.29 151.29 0.003025 0.49 3.98 30.90 0.22

Reach-2A 300     Regional 6.50 150.40 151.26 151.00 151.27 0.003911 0.80 18.85 51.41 0.27

Reach-2A 300     100YR 2.51 150.40 151.05 150.91 151.05 0.004071 0.67 8.83 36.26 0.27

Reach-2A 300     50YR 2.21 150.40 151.02 150.90 151.03 0.004115 0.66 7.86 33.53 0.27

Reach-2A 300     25YR 1.93 150.40 150.99 150.89 151.00 0.004138 0.64 7.00 31.46 0.27

Reach-2A 300     10YR 1.51 150.40 150.95 150.87 150.96 0.004518 0.64 5.71 31.22 0.27

Reach-2A 300     5YR 1.23 150.40 150.92 150.85 150.93 0.004738 0.63 4.82 31.05 0.28

Reach-2A 300     2YR 0.77 150.40 150.87 150.70 150.88 0.004659 0.58 3.32 30.75 0.27

Reach-2A 299     Regional 6.50 150.05 150.96 150.96 0.002722 0.69 21.18 51.68 0.23

Reach-2A 299     100YR 2.51 150.05 150.74 150.75 0.002585 0.56 10.72 40.98 0.22

Reach-2A 299     50YR 2.21 150.05 150.72 150.72 0.002575 0.55 9.63 38.28 0.21

Reach-2A 299     25YR 1.93 150.05 150.69 150.69 0.002553 0.53 8.60 35.52 0.21

Reach-2A 299     10YR 1.51 150.05 150.64 150.65 0.002459 0.49 7.08 31.47 0.20

Reach-2A 299     5YR 1.23 150.05 150.61 150.62 0.002373 0.47 6.21 31.31 0.20

Reach-2A 299     2YR 0.77 150.05 150.55 150.56 0.002604 0.45 4.24 30.92 0.20

Reach-2A 298     Regional 6.50 149.76 150.66 150.67 0.002679 0.68 21.32 51.73 0.23

Reach-2A 298     100YR 2.51 149.76 150.42 150.43 0.003241 0.61 9.86 39.75 0.24

Reach-2A 298     50YR 2.21 149.76 150.40 150.40 0.003203 0.59 8.89 37.28 0.24

Reach-2A 298     25YR 1.93 149.76 150.37 150.38 0.003217 0.58 7.90 34.57 0.24

Reach-2A 298     10YR 1.51 149.76 150.33 150.34 0.003285 0.56 6.54 33.13 0.24

Reach-2A 298     5YR 1.23 149.76 150.30 150.22 150.31 0.003389 0.54 5.58 32.95 0.24

Reach-2A 298     2YR 0.77 149.76 150.26 150.06 150.27 0.002661 0.46 4.28 32.71 0.21

Reach-2A 297     Regional 6.50 149.64 150.34 150.34 150.50 0.047967 2.44 4.72 41.85 0.93

Reach-2A 297     100YR 2.51 149.64 150.18 150.18 150.27 0.032935 1.70 2.76 31.17 0.74

Reach-2A 297     50YR 2.21 149.64 150.16 150.16 150.25 0.031959 1.64 2.53 31.05 0.72

Reach-2A 297     25YR 1.93 149.64 150.15 150.15 150.23 0.029784 1.55 2.33 30.96 0.69

Reach-2A 297     10YR 1.51 149.64 150.12 150.12 150.19 0.026215 1.40 2.00 30.80 0.65

Reach-2A 297     5YR 1.23 149.64 150.10 150.10 150.16 0.024545 1.31 1.71 30.65 0.62

Reach-2A 297     2YR 0.77 149.64 149.94 149.94 150.09 0.069324 1.71 0.45 1.50 1.00

Reach-2A 296.5   Culvert

Reach-2A 296     Regional 6.50 149.44 150.14 150.14 150.30 0.048103 2.45 4.72 41.88 0.93

Reach-2A 296     100YR 2.51 149.44 149.98 149.98 150.07 0.032960 1.70 2.75 31.17 0.74

Reach-2A 296     50YR 2.21 149.44 149.96 149.96 150.05 0.031803 1.63 2.53 31.06 0.72

Reach-2A 296     25YR 1.93 149.44 149.95 149.95 150.03 0.029096 1.53 2.35 30.98 0.69

Reach-2A 296     10YR 1.51 149.44 149.92 149.92 149.99 0.027201 1.42 1.97 30.79 0.66

Reach-2A 296     5YR 1.23 149.44 149.89 149.89 149.96 0.025846 1.34 1.66 30.64 0.63

Reach-2A 296     2YR 0.77 149.44 149.74 149.74 149.89 0.068669 1.71 0.45 1.50 0.99

Reach-2B 231.1   Regional 0.22 148.25 149.45 149.45 0.000001 0.02 26.44 51.09 0.01

Reach-2B 231.1   100YR 0.09 148.25 149.17 149.17 0.000001 0.01 14.08 37.25 0.00

Reach-2B 231.1   50YR 0.08 148.25 149.13 149.13 0.000001 0.01 12.68 35.34 0.00

Reach-2B 231.1   25YR 0.07 148.25 149.09 149.09 0.000001 0.01 11.38 33.47 0.00

Reach-2B 231.1   10YR 0.06 148.25 149.03 149.03 0.000001 0.01 9.30 30.24 0.01

Reach-2B 231.1   5YR 0.05 148.25 148.98 148.98 0.000001 0.01 7.94 27.85 0.00

Reach-2B 231.1   2YR 0.04 148.25 148.90 148.90 0.000001 0.01 5.84 23.52 0.01

Reach-2B 231     Regional 0.22 148.25 149.45 149.45 0.000001 0.02 26.44 51.09 0.01

Reach-2B 231     100YR 0.09 148.25 149.17 149.17 0.000001 0.01 14.08 37.25 0.00

Reach-2B 231     50YR 0.08 148.25 149.13 149.13 0.000001 0.01 12.68 35.34 0.00

Reach-2B 231     25YR 0.07 148.25 149.09 149.09 0.000001 0.01 11.38 33.47 0.00

Reach-2B 231     10YR 0.06 148.25 149.03 149.03 0.000001 0.01 9.30 30.24 0.01

Reach-2B 231     5YR 0.05 148.25 148.98 148.98 0.000001 0.01 7.94 27.85 0.00

Reach-2B 231     2YR 0.04 148.25 148.90 148.90 0.000001 0.01 5.84 23.52 0.01

Reach-2B 220.3   Regional 0.22 148.25 149.45 149.45 0.000000 0.01 31.87 63.09 0.00

Reach-2B 220.3   100YR 0.09 148.25 149.17 149.17 0.000000 0.01 16.71 45.36 0.00



HEC-RAS  Plan: Ultiamte control (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-2B 220.3   50YR 0.08 148.25 149.13 149.13 0.000000 0.01 15.00 42.92 0.00

Reach-2B 220.3   25YR 0.07 148.25 149.09 149.09 0.000000 0.01 13.43 40.52 0.00

Reach-2B 220.3   10YR 0.06 148.25 149.03 149.03 0.000000 0.01 10.92 36.39 0.00

Reach-2B 220.3   5YR 0.05 148.25 148.98 148.98 0.000000 0.01 9.28 33.44 0.00

Reach-2B 220.3   2YR 0.04 148.25 148.90 148.90 0.000001 0.01 6.75 28.35 0.00

Reach-2B 220.2   Regional 0.22 148.57 149.45 149.45 0.000018 0.05 4.16 7.14 0.02

Reach-2B 220.2   100YR 0.09 148.57 149.17 149.17 0.000016 0.04 2.35 5.85 0.02

Reach-2B 220.2   50YR 0.08 148.57 149.13 149.13 0.000017 0.04 2.12 5.67 0.02

Reach-2B 220.2   25YR 0.07 148.57 149.09 149.09 0.000017 0.04 1.91 5.49 0.02

Reach-2B 220.2   10YR 0.06 148.57 149.03 149.03 0.000023 0.04 1.56 5.18 0.02

Reach-2B 220.2   5YR 0.05 148.57 148.98 148.98 0.000026 0.04 1.33 4.97 0.02

Reach-2B 220.2   2YR 0.04 148.57 148.90 148.90 0.000047 0.04 0.94 4.58 0.03

Reach-2C 220.15  Regional 6.72 148.50 149.44 149.44 0.000658 0.35 35.00 67.01 0.14

Reach-2C 220.15  100YR 2.59 148.50 149.16 149.16 0.000744 0.30 17.19 59.39 0.14

Reach-2C 220.15  50YR 2.29 148.50 149.12 149.12 0.000867 0.31 14.84 57.89 0.15

Reach-2C 220.15  25YR 2.00 148.50 149.08 149.08 0.001027 0.32 12.57 56.40 0.16

Reach-2C 220.15  10YR 1.56 148.50 149.01 149.01 0.001613 0.37 8.61 53.70 0.19

Reach-2C 220.15  5YR 1.28 148.50 148.95 148.96 0.002322 0.41 5.92 44.09 0.23

Reach-2C 220.15  2YR 0.80 148.50 148.85 148.86 0.004339 0.47 2.47 24.89 0.30

Reach-2C 220.1   Regional 6.72 148.25 149.42 149.43 0.000805 0.36 33.33 74.80 0.15

Reach-2C 220.1   100YR 2.59 148.25 149.14 149.14 0.001218 0.38 13.38 62.78 0.18

Reach-2C 220.1   50YR 2.29 148.25 149.09 149.10 0.001577 0.41 10.62 60.97 0.20

Reach-2C 220.1   25YR 2.00 148.25 149.05 149.06 0.002136 0.46 7.83 58.93 0.23

Reach-2C 220.1   10YR 1.56 148.25 148.96 148.97 0.002990 0.50 4.05 19.19 0.26

Reach-2C 220.1   5YR 1.28 148.25 148.90 148.91 0.003950 0.53 2.85 16.00 0.30

Reach-2C 220.1   2YR 0.80 148.25 148.77 148.78 0.005617 0.54 1.49 5.88 0.34

Reach-2C 220     Regional 6.72 148.25 149.42 149.43 0.000809 0.36 33.27 74.80 0.15

Reach-2C 220     100YR 2.59 148.25 149.14 149.14 0.001235 0.38 13.30 62.73 0.18

Reach-2C 220     50YR 2.29 148.25 149.09 149.10 0.001611 0.41 10.51 60.89 0.20

Reach-2C 220     25YR 2.00 148.25 149.05 149.05 0.002212 0.47 7.66 58.81 0.23

Reach-2C 220     10YR 1.56 148.25 148.96 148.97 0.003094 0.51 3.98 19.02 0.27

Reach-2C 220     5YR 1.28 148.25 148.89 148.90 0.004151 0.54 2.77 15.78 0.31

Reach-2C 220     2YR 0.80 148.25 148.76 148.78 0.006040 0.55 1.45 5.80 0.35

Reach-1A 210.5   Regional 7.87 155.11 155.73 155.76 0.008198 0.81 11.82 43.31 0.44

Reach-1A 210.5   100YR 3.19 155.11 155.59 155.49 155.61 0.009457 0.61 5.96 37.96 0.43

Reach-1A 210.5   50YR 2.83 155.11 155.57 155.48 155.59 0.009708 0.59 5.42 37.40 0.43

Reach-1A 210.5   25YR 2.48 155.11 155.56 155.47 155.57 0.010276 0.57 4.83 36.74 0.44

Reach-1A 210.5   10YR 1.96 155.11 155.53 155.44 155.55 0.011075 0.54 3.92 35.93 0.44

Reach-1A 210.5   5YR 1.62 155.11 155.51 155.42 155.52 0.011308 0.53 3.13 31.00 0.45

Reach-1A 210.5   2YR 1.03 155.11 155.45 155.38 155.47 0.012403 0.50 2.04 16.35 0.46

Reach-1A 210     Regional 7.87 154.96 155.46 155.50 0.009838 0.83 9.55 32.39 0.47

Reach-1A 210     100YR 3.19 154.96 155.31 155.33 0.009263 0.61 5.20 24.97 0.43

Reach-1A 210     50YR 2.83 154.96 155.30 155.31 0.008987 0.59 4.82 24.21 0.42

Reach-1A 210     25YR 2.48 154.96 155.28 155.30 0.008705 0.56 4.44 23.42 0.41

Reach-1A 210     10YR 1.96 154.96 155.25 155.26 0.008373 0.52 3.80 22.04 0.40

Reach-1A 210     5YR 1.62 154.96 155.23 155.24 0.008105 0.48 3.36 21.03 0.38

Reach-1A 210     2YR 1.03 154.96 155.19 155.20 0.006980 0.40 2.58 19.04 0.35

Reach-1A 209     Regional 7.87 154.46 154.87 154.88 0.003493 0.60 26.52 83.02 0.30

Reach-1A 209     100YR 3.19 154.46 154.72 154.72 0.003528 0.44 14.60 74.41 0.28

Reach-1A 209     50YR 2.83 154.46 154.71 154.71 0.003588 0.43 13.43 73.52 0.28

Reach-1A 209     25YR 2.48 154.46 154.69 154.69 0.003654 0.41 12.26 72.61 0.27

Reach-1A 209     10YR 1.96 154.46 154.66 154.67 0.003717 0.38 10.38 69.47 0.27

Reach-1A 209     5YR 1.62 154.46 154.64 154.65 0.003746 0.36 9.07 66.51 0.27

Reach-1A 209     2YR 1.03 154.46 154.60 154.60 0.004128 0.32 6.47 61.32 0.27

Reach-1A 208.3   Regional 7.87 152.95 153.57 153.57 153.69 0.011456 2.53 12.13 40.16 1.04

Reach-1A 208.3   100YR 3.19 152.95 153.38 153.38 153.48 0.012965 2.06 5.40 27.36 1.04

Reach-1A 208.3   50YR 2.83 152.95 153.36 153.36 153.46 0.012853 1.99 4.88 26.02 1.03

Reach-1A 208.3   25YR 2.48 152.95 153.34 153.34 153.43 0.012635 1.90 4.38 24.65 1.01

Reach-1A 208.3   10YR 1.96 152.95 153.30 153.30 153.39 0.012804 1.78 3.53 21.97 1.00

Reach-1A 208.3   5YR 1.62 152.95 153.27 153.27 153.36 0.013096 1.70 2.94 19.92 0.99

Reach-1A 208.3   2YR 1.03 152.95 153.22 153.22 153.29 0.011761 1.43 2.05 16.28 0.91

Reach-1A 208.2   Regional 8.02 152.50 153.15 152.87 153.17 0.003820 0.77 12.50 40.17 0.33

Reach-1A 208.2   100YR 3.25 152.50 152.89 152.73 152.90 0.005504 0.62 5.83 25.43 0.35

Reach-1A 208.2   50YR 2.88 152.50 152.86 152.72 152.88 0.005845 0.60 5.24 24.12 0.36

Reach-1A 208.2   25YR 2.53 152.50 152.83 152.71 152.85 0.006303 0.59 4.63 22.79 0.37

Reach-1A 208.2   10YR 1.99 152.50 152.79 152.69 152.81 0.007335 0.56 3.69 20.55 0.39

Reach-1A 208.2   5YR 1.65 152.50 152.76 152.67 152.78 0.008359 0.54 3.10 19.01 0.40

Reach-1A 208.2   2YR 1.05 152.50 152.70 152.63 152.71 0.011877 0.51 2.05 15.73 0.45

Reach-1A 208.15  Culvert



HEC-RAS  Plan: Ultiamte control (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-1A 208.1   Regional 8.02 152.52 153.09 152.83 153.14 0.005245 1.66 12.71 52.61 0.70

Reach-1A 208.1   100YR 3.25 152.52 152.86 152.68 152.89 0.004710 1.11 7.65 42.23 0.61

Reach-1A 208.1   50YR 2.88 152.52 152.84 152.67 152.86 0.004634 1.05 7.15 41.20 0.60

Reach-1A 208.1   25YR 2.53 152.52 152.82 152.66 152.84 0.004600 1.00 6.63 40.12 0.59

Reach-1A 208.1   10YR 1.99 152.52 152.78 152.64 152.79 0.004586 0.90 5.75 38.30 0.57

Reach-1A 208.1   5YR 1.65 152.52 152.75 152.62 152.76 0.004586 0.84 5.15 37.03 0.56

Reach-1A 208.1   2YR 1.05 152.52 152.69 152.59 152.70 0.004608 0.69 3.93 34.49 0.54

Reach-1A 208.08* Regional 8.02 152.14 152.95 153.01 0.005548 1.54 13.78 34.40 0.61

Reach-1A 208.08* 100YR 3.25 152.14 152.71 152.75 0.006117 1.19 6.53 25.75 0.59

Reach-1A 208.08* 50YR 2.88 152.14 152.69 152.73 0.006192 1.15 5.92 24.99 0.59

Reach-1A 208.08* 25YR 2.53 152.14 152.66 152.70 0.006279 1.11 5.32 24.21 0.59

Reach-1A 208.08* 10YR 1.99 152.14 152.62 152.66 0.006309 1.03 4.39 22.81 0.58

Reach-1A 208.08* 5YR 1.65 152.14 152.59 152.63 0.006411 0.98 3.76 21.75 0.57

Reach-1A 208.08* 2YR 1.05 152.14 152.54 152.50 152.56 0.006750 0.86 2.54 19.54 0.57

Reach-1A 208.05* Regional 8.02 151.76 152.79 152.86 0.006703 1.48 11.15 27.52 0.56

Reach-1A 208.05* 100YR 3.25 151.76 152.53 152.58 0.007447 1.16 5.04 20.69 0.55

Reach-1A 208.05* 50YR 2.88 151.76 152.51 152.56 0.007530 1.12 4.51 20.02 0.55

Reach-1A 208.05* 25YR 2.53 151.76 152.48 152.53 0.007669 1.08 3.99 19.21 0.54

Reach-1A 208.05* 10YR 1.99 151.76 152.43 152.48 0.008110 1.02 3.12 17.78 0.55

Reach-1A 208.05* 5YR 1.65 151.76 152.40 152.44 0.008265 0.97 2.58 16.84 0.55

Reach-1A 208.05* 2YR 1.05 151.76 152.33 152.37 0.008930 0.86 1.52 13.00 0.54

Reach-1A 208.03* Regional 8.02 151.38 152.63 152.69 0.006576 1.34 10.31 25.02 0.49

Reach-1A 208.03* 100YR 3.25 151.38 152.34 152.39 0.008018 1.08 4.19 17.57 0.50

Reach-1A 208.03* 50YR 2.88 151.38 152.31 152.36 0.008306 1.05 3.66 16.70 0.50

Reach-1A 208.03* 25YR 2.53 151.38 152.28 152.33 0.008600 1.02 3.15 15.35 0.50

Reach-1A 208.03* 10YR 1.99 151.38 152.22 152.27 0.009104 0.95 2.39 12.31 0.51

Reach-1A 208.03* 5YR 1.65 151.38 152.18 152.22 0.009470 0.90 1.96 10.03 0.51

Reach-1A 208.03* 2YR 1.05 151.38 152.08 152.12 0.011250 0.83 1.27 5.11 0.53

Reach-1A 208     Regional 8.02 151.00 152.49 152.54 0.005449 1.14 10.57 24.33 0.40

Reach-1A 208     100YR 3.25 151.00 152.18 152.22 0.005675 0.86 4.47 15.41 0.38

Reach-1A 208     50YR 2.88 151.00 152.15 152.18 0.005711 0.83 3.97 13.99 0.38

Reach-1A 208     25YR 2.53 151.00 152.11 152.14 0.005746 0.79 3.51 12.55 0.37

Reach-1A 208     10YR 1.99 151.00 152.05 152.08 0.005812 0.73 2.83 9.96 0.37

Reach-1A 208     5YR 1.65 151.00 152.01 152.03 0.005800 0.68 2.45 7.77 0.36

Reach-1A 208     2YR 1.05 151.00 151.90 151.92 0.005478 0.59 1.77 5.60 0.34

Reach-1A 207.75* Regional 8.02 150.81 152.19 152.26 0.005318 1.31 10.06 22.48 0.45

Reach-1A 207.75* 100YR 3.25 150.81 151.88 151.92 0.005642 1.00 4.13 13.94 0.43

Reach-1A 207.75* 50YR 2.88 150.81 151.84 151.88 0.005663 0.96 3.67 12.82 0.42

Reach-1A 207.75* 25YR 2.53 150.81 151.80 151.85 0.005690 0.92 3.23 11.67 0.42

Reach-1A 207.75* 10YR 1.99 150.81 151.74 151.78 0.005706 0.84 2.59 9.61 0.41

Reach-1A 207.75* 5YR 1.65 150.81 151.70 151.73 0.005760 0.78 2.20 8.06 0.40

Reach-1A 207.75* 2YR 1.05 150.81 151.61 151.63 0.005485 0.65 1.62 5.41 0.38

Reach-1A 207.50* Regional 8.02 150.63 151.94 152.02 0.004232 1.41 11.15 23.96 0.46

Reach-1A 207.50* 100YR 3.25 150.63 151.60 151.66 0.004616 1.10 4.49 14.94 0.45

Reach-1A 207.50* 50YR 2.88 150.63 151.57 151.62 0.004646 1.06 3.96 13.93 0.44

Reach-1A 207.50* 25YR 2.53 150.63 151.53 151.58 0.004682 1.02 3.46 12.78 0.44

Reach-1A 207.50* 10YR 1.99 150.63 151.46 151.51 0.004878 0.95 2.66 10.64 0.44

Reach-1A 207.50* 5YR 1.65 150.63 151.42 151.46 0.004888 0.89 2.21 9.20 0.43

Reach-1A 207.50* 2YR 1.05 150.63 151.30 151.33 0.006190 0.81 1.34 5.64 0.46

Reach-1A 207.25* Regional 8.02 150.44 151.44 151.44 151.66 0.011632 2.45 7.41 20.88 0.88

Reach-1A 207.25* 100YR 3.25 150.44 151.22 151.16 151.34 0.008365 1.66 3.52 13.81 0.71

Reach-1A 207.25* 50YR 2.88 150.44 151.19 151.13 151.30 0.008150 1.58 3.14 12.95 0.69

Reach-1A 207.25* 25YR 2.53 150.44 151.16 151.10 151.26 0.007923 1.50 2.78 12.07 0.68

Reach-1A 207.25* 10YR 1.99 150.44 151.12 151.03 151.20 0.006957 1.33 2.31 10.80 0.63

Reach-1A 207.25* 5YR 1.65 150.44 151.08 150.99 151.15 0.006795 1.24 1.91 9.59 0.61

Reach-1A 207.25* 2YR 1.05 150.44 151.05 150.90 151.09 0.003686 0.87 1.63 8.53 0.44

Reach-1A 207     Regional 8.02 150.25 151.11 151.14 0.003739 1.63 20.77 57.38 0.60

Reach-1A 207     100YR 3.25 150.25 150.88 150.88 150.95 0.006429 1.69 8.43 50.58 0.74

Reach-1A 207     50YR 2.88 150.25 150.87 150.87 150.93 0.005949 1.61 7.85 50.23 0.71

Reach-1A 207     25YR 2.53 150.25 150.85 150.85 150.91 0.005524 1.52 7.22 49.86 0.68

Reach-1A 207     10YR 1.99 150.25 150.83 150.83 150.89 0.005206 1.43 5.90 49.06 0.65

Reach-1A 207     5YR 1.65 150.25 150.81 150.81 150.87 0.004480 1.30 5.24 48.66 0.60

Reach-1A 207     2YR 1.05 150.25 150.69 150.69 150.79 0.009489 1.54 1.38 10.24 0.83

Reach-1A 206.3   Regional 9.44 149.49 150.57 150.51 150.74 0.004285 2.14 12.11 29.79 0.68

Reach-1A 206.3   100YR 3.91 149.49 150.33 150.10 150.42 0.002948 1.47 5.54 23.15 0.54

Reach-1A 206.3   50YR 3.47 149.49 150.29 150.07 150.38 0.002918 1.41 4.73 22.20 0.53

Reach-1A 206.3   25YR 3.05 149.49 150.25 150.04 150.34 0.002901 1.36 3.90 20.82 0.53

Reach-1A 206.3   10YR 2.41 149.49 150.19 150.26 0.002711 1.23 2.78 14.01 0.50

Reach-1A 206.3   5YR 1.96 149.49 150.13 150.19 0.002592 1.12 2.14 8.09 0.48



HEC-RAS  Plan: Ultiamte control (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-1A 206.3   2YR 1.24 149.49 150.02 150.06 0.002270 0.90 1.54 4.56 0.43

Reach-1A 206.2   Regional 9.44 149.25 150.17 150.17 150.34 0.023466 1.91 7.06 25.23 0.80

Reach-1A 206.2   100YR 3.91 149.25 149.89 149.89 150.05 0.043770 1.79 2.19 6.67 1.00

Reach-1A 206.2   50YR 3.47 149.25 149.85 149.85 150.01 0.045097 1.75 1.98 6.35 1.00

Reach-1A 206.2   25YR 3.05 149.25 149.82 149.82 149.97 0.045584 1.70 1.79 6.05 1.00

Reach-1A 206.2   10YR 2.41 149.25 149.77 149.77 149.91 0.047738 1.65 1.46 5.38 1.01

Reach-1A 206.2   5YR 1.96 149.25 149.72 149.72 149.85 0.048654 1.57 1.25 4.98 1.00

Reach-1A 206.2   2YR 1.24 149.25 149.64 149.64 149.75 0.051022 1.42 0.87 4.19 1.00

Reach-1A 206.15  Culvert

Reach-1A 206.1   Regional 9.44 149.00 149.94 149.94 150.12 0.036273 2.26 6.78 28.38 0.95

Reach-1A 206.1   100YR 3.91 149.00 149.86 149.76 149.91 0.012083 1.18 5.27 25.97 0.53

Reach-1A 206.1   50YR 3.47 149.00 149.83 149.73 149.88 0.012420 1.15 4.76 24.33 0.54

Reach-1A 206.1   25YR 3.05 149.00 149.80 149.71 149.85 0.012792 1.12 4.26 22.28 0.54

Reach-1A 206.1   10YR 2.41 149.00 149.75 149.67 149.79 0.014039 1.07 3.41 18.64 0.55

Reach-1A 206.1   5YR 1.96 149.00 149.71 149.64 149.75 0.015584 1.05 2.76 15.41 0.57

Reach-1A 206.1   2YR 1.24 149.00 149.62 149.57 149.67 0.019547 0.97 1.67 11.31 0.61

Reach-1 205.1   Regional 16.97 148.20 149.30 149.23 149.40 0.004048 2.16 32.47 87.07 0.68

Reach-1 205.1   100YR 6.78 148.20 148.95 148.92 149.11 0.006658 2.10 7.94 28.58 0.81

Reach-1 205.1   50YR 6.00 148.20 148.91 148.87 149.06 0.006782 2.03 6.85 26.17 0.81

Reach-1 205.1   25YR 5.27 148.20 148.86 148.81 149.02 0.006905 1.96 5.83 23.71 0.81

Reach-1 205.1   10YR 4.17 148.20 148.80 148.74 148.93 0.007055 1.83 4.50 15.72 0.80

Reach-1 205.1   5YR 3.40 148.20 148.74 148.69 148.86 0.007098 1.71 3.73 13.29 0.79

Reach-1 205.1   2YR 2.17 148.20 148.64 148.59 148.73 0.007094 1.46 2.51 11.03 0.76

Reach-1 205     Regional 16.97 147.24 148.75 148.87 0.007350 1.57 11.25 13.17 0.49

Reach-1 205     100YR 6.78 147.24 148.29 148.36 0.007516 1.12 6.08 9.97 0.45

Reach-1 205     50YR 6.00 147.24 148.24 148.30 0.007540 1.07 5.60 9.72 0.45

Reach-1 205     25YR 5.27 147.24 148.19 148.25 0.007577 1.03 5.11 9.43 0.45

Reach-1 205     10YR 4.17 147.24 148.11 148.16 0.007644 0.96 4.33 8.95 0.44

Reach-1 205     5YR 3.40 147.24 148.04 148.08 0.007710 0.91 3.76 8.57 0.44

Reach-1 205     2YR 2.17 147.24 147.92 147.95 0.007869 0.79 2.75 7.88 0.43

Reach-1 204.92* Regional 16.97 146.82 148.37 148.50 0.007367 1.61 11.35 13.50 0.49

Reach-1 204.92* 100YR 6.78 146.82 147.92 147.98 0.007431 1.14 5.97 9.50 0.45

Reach-1 204.92* 50YR 6.00 146.82 147.87 147.93 0.007414 1.09 5.52 9.27 0.45

Reach-1 204.92* 25YR 5.27 146.82 147.82 147.87 0.007426 1.04 5.05 9.01 0.45

Reach-1 204.92* 10YR 4.17 146.82 147.73 147.78 0.007533 0.98 4.27 8.54 0.44

Reach-1 204.92* 5YR 3.40 146.82 147.66 147.70 0.007611 0.92 3.70 8.15 0.44

Reach-1 204.92* 2YR 2.17 146.82 147.53 147.57 0.007561 0.80 2.72 7.39 0.42

Reach-1 204.83* Regional 16.97 146.40 148.01 148.14 0.007019 1.62 12.07 15.06 0.49

Reach-1 204.83* 100YR 6.78 146.40 147.54 147.61 0.007327 1.16 5.90 10.82 0.45

Reach-1 204.83* 50YR 6.00 146.40 147.50 147.56 0.007398 1.11 5.41 8.81 0.45

Reach-1 204.83* 25YR 5.27 146.40 147.44 147.50 0.007381 1.06 4.97 8.58 0.45

Reach-1 204.83* 10YR 4.17 146.40 147.36 147.41 0.007295 0.98 4.24 8.15 0.44

Reach-1 204.83* 5YR 3.40 146.40 147.29 147.33 0.007335 0.93 3.67 7.78 0.43

Reach-1 204.83* 2YR 2.17 146.40 147.14 147.17 0.008135 0.84 2.59 6.88 0.44

Reach-1 204.75  Regional 16.97 146.00 147.78 147.29 147.86 0.004429 1.40 16.80 28.10 0.39

Reach-1 204.75  100YR 6.78 146.00 147.30 146.88 147.35 0.004113 0.99 7.96 15.20 0.35

Reach-1 204.75  50YR 6.00 146.00 147.25 146.83 147.29 0.004086 0.94 7.20 14.61 0.35

Reach-1 204.75  25YR 5.27 146.00 147.20 146.79 147.24 0.004046 0.90 6.48 14.02 0.34

Reach-1 204.75  10YR 4.17 146.00 147.12 146.72 147.15 0.003963 0.82 5.37 12.38 0.33

Reach-1 204.75  5YR 3.40 146.00 147.05 146.67 147.08 0.003835 0.75 4.59 10.38 0.32

Reach-1 204.75  2YR 2.17 146.00 146.91 146.56 146.93 0.003378 0.63 3.46 7.31 0.29

Reach-1 204.7   Regional 16.97 145.89 146.96 146.87 147.21 0.021688 2.22 8.08 13.92 0.81

Reach-1 204.7   100YR 6.78 145.89 146.63 146.75 0.019985 1.56 4.34 8.95 0.72

Reach-1 204.7   50YR 6.00 145.89 146.59 146.70 0.019875 1.51 3.97 8.57 0.71

Reach-1 204.7   25YR 5.27 145.89 146.54 146.65 0.020214 1.47 3.58 8.16 0.71

Reach-1 204.7   10YR 4.17 145.89 146.46 146.56 0.021161 1.41 2.96 7.44 0.71

Reach-1 204.7   5YR 3.40 145.89 146.39 146.49 0.023030 1.38 2.47 6.85 0.73

Reach-1 204.7   2YR 2.17 145.89 146.27 146.36 0.029457 1.30 1.67 6.12 0.79

Reach-1 204.55  Regional 16.97 145.49 146.89 146.99 0.006468 1.40 14.60 29.18 0.46

Reach-1 204.55  100YR 6.78 145.49 146.52 146.57 0.005837 0.96 7.10 13.01 0.40

Reach-1 204.55  50YR 6.00 145.49 146.48 146.52 0.005727 0.91 6.57 11.94 0.39

Reach-1 204.55  25YR 5.27 145.49 146.44 146.48 0.005440 0.87 6.07 11.41 0.38

Reach-1 204.55  10YR 4.17 145.49 146.36 146.39 0.004944 0.79 5.25 10.50 0.36

Reach-1 204.55  5YR 3.40 145.49 146.29 146.32 0.004708 0.75 4.56 9.68 0.35

Reach-1 204.55  2YR 2.17 145.49 146.16 146.18 0.004560 0.65 3.35 8.62 0.33

Reach-1 204.5   Regional 16.97 145.36 146.75 146.85 0.008320 1.51 14.83 27.30 0.51

Reach-1 204.5   100YR 6.78 145.36 146.37 146.44 0.008645 1.15 6.20 14.26 0.49

Reach-1 204.5   50YR 6.00 145.36 146.33 146.39 0.008519 1.09 5.66 13.24 0.48



HEC-RAS  Plan: Ultiamte control (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-1 204.5   25YR 5.27 145.36 146.30 146.35 0.008015 1.02 5.25 12.41 0.46

Reach-1 204.5   10YR 4.17 145.36 146.24 146.28 0.007563 0.92 4.53 10.80 0.44

Reach-1 204.5   5YR 3.40 145.36 146.17 146.21 0.008052 0.88 3.85 9.48 0.44

Reach-1 204.5   2YR 2.17 145.36 146.03 146.07 0.008752 0.82 2.66 7.88 0.45

Reach-1 204.25  Regional 16.97 145.11 146.39 146.39 146.65 0.006437 2.78 16.39 31.63 0.85

Reach-1 204.25  100YR 6.78 145.11 146.05 146.05 146.24 0.006089 2.11 6.50 24.67 0.78

Reach-1 204.25  50YR 6.00 145.11 146.00 146.00 146.19 0.006269 2.05 5.45 23.39 0.78

Reach-1 204.25  25YR 5.27 145.11 145.93 145.93 146.14 0.007520 2.10 3.91 18.56 0.84

Reach-1 204.25  10YR 4.17 145.11 145.80 145.80 146.04 0.010684 2.16 2.24 7.78 0.96

Reach-1 204.25  5YR 3.40 145.11 145.74 145.74 145.95 0.011674 2.05 1.83 5.43 0.98

Reach-1 204.25  2YR 2.17 145.11 145.62 145.62 145.78 0.013296 1.79 1.26 4.54 1.00

Reach-1 204     Regional 17.26 144.05 144.96 144.96 145.18 0.032997 2.59 11.26 24.34 0.99

Reach-1 204     100YR 6.95 144.05 144.83 144.74 144.90 0.013458 1.44 8.07 23.42 0.61

Reach-1 204     50YR 6.16 144.05 144.82 144.71 144.88 0.011170 1.30 7.91 23.37 0.55

Reach-1 204     25YR 5.43 144.05 144.80 144.68 144.86 0.010227 1.21 7.44 23.23 0.53

Reach-1 204     10YR 4.31 144.05 144.74 144.64 144.79 0.011786 1.19 5.88 22.35 0.55

Reach-1 204     5YR 3.48 144.05 144.69 144.60 144.74 0.011911 1.12 4.89 20.75 0.55

Reach-1 204     2YR 2.23 144.05 144.60 144.53 144.65 0.012715 0.99 3.23 17.74 0.54

Reach-1 203     Regional 17.41 142.50 144.80 144.83 0.001501 0.85 28.84 36.73 0.23

Reach-1 203     100YR 7.04 142.50 143.81 143.91 0.016733 1.37 5.17 12.28 0.64

Reach-1 203     50YR 6.24 142.50 143.73 143.84 0.023485 1.49 4.19 10.31 0.74

Reach-1 203     25YR 5.49 142.50 143.64 143.78 0.029230 1.62 3.38 8.51 0.82

Reach-1 203     10YR 4.37 142.50 143.49 143.65 0.026873 1.77 2.47 4.98 0.80

Reach-1 203     5YR 3.52 142.50 143.40 143.55 0.029498 1.74 2.02 4.52 0.83

Reach-1 203     2YR 2.25 142.50 143.25 143.38 0.031918 1.60 1.40 3.76 0.84

Reach-1 202.75  Regional 17.41 142.43 144.45 143.71 144.71 0.006205 2.24 7.78 34.22 0.50

Reach-1 202.75  100YR 7.04 142.43 143.53 143.13 143.67 0.007600 1.66 4.25 26.73 0.50

Reach-1 202.75  50YR 6.24 142.43 143.45 143.07 143.58 0.007808 1.59 3.92 24.96 0.50

Reach-1 202.75  25YR 5.49 142.43 143.37 143.02 143.48 0.008035 1.52 3.60 22.54 0.50

Reach-1 202.75  10YR 4.37 142.43 143.23 142.94 143.34 0.008456 1.41 3.09 18.71 0.50

Reach-1 202.75  5YR 3.52 142.43 143.13 142.87 143.21 0.008875 1.31 2.68 16.81 0.50

Reach-1 202.75  2YR 2.25 142.43 142.95 142.76 143.01 0.009811 1.13 1.99 13.62 0.50

Reach-1 202.5   Culvert

Reach-1 202.25  Regional 17.41 142.28 143.56 143.56 144.20 0.053246 3.54 4.91 3.97 1.00

Reach-1 202.25  100YR 7.04 142.28 143.02 142.98 143.33 0.042446 2.47 2.85 3.85 0.92

Reach-1 202.25  50YR 6.24 142.28 143.03 142.93 143.27 0.032176 2.16 2.89 3.85 0.80

Reach-1 202.25  25YR 5.49 142.28 143.02 142.87 143.21 0.026319 1.94 2.83 3.85 0.72

Reach-1 202.25  10YR 4.37 142.28 142.99 142.79 143.12 0.018594 1.60 2.73 3.85 0.61

Reach-1 202.25  5YR 3.52 142.28 142.96 142.72 143.05 0.013897 1.35 2.60 3.85 0.52

Reach-1 202.25  2YR 2.25 142.28 142.86 142.61 142.91 0.008916 1.00 2.24 3.85 0.42

Reach-1 202     Regional 17.41 142.20 143.31 143.33 0.001843 0.77 32.65 49.85 0.25

Reach-1 202     100YR 7.04 142.20 142.77 142.82 0.011573 1.14 8.20 30.93 0.55

Reach-1 202     50YR 6.24 142.20 142.71 142.78 0.014812 1.19 6.73 27.71 0.61

Reach-1 202     25YR 5.49 142.20 142.68 142.74 0.017156 1.20 5.73 25.49 0.64

Reach-1 202     10YR 4.37 142.20 142.61 142.68 0.025069 1.26 4.12 21.15 0.75

Reach-1 202     5YR 3.52 142.20 142.55 142.55 142.64 0.037222 1.33 3.00 19.34 0.88

Reach-1 202     2YR 2.25 142.20 142.49 142.49 142.57 0.051295 1.26 1.81 13.81 0.98

Reach-1 201     Regional 17.41 141.65 143.26 143.28 0.000733 0.65 39.23 39.75 0.17

Reach-1 201     100YR 7.04 141.65 142.66 142.67 0.001237 0.60 16.88 32.87 0.20

Reach-1 201     50YR 6.24 141.65 142.59 142.60 0.001427 0.61 14.57 31.72 0.21

Reach-1 201     25YR 5.49 141.65 142.56 142.57 0.001325 0.57 13.58 31.21 0.20

Reach-1 201     10YR 4.37 141.65 142.46 142.47 0.001529 0.56 10.60 28.37 0.21

Reach-1 201     5YR 3.52 141.65 142.39 142.41 0.001488 0.52 8.90 25.55 0.21

Reach-1 201     2YR 2.25 141.65 142.30 142.31 0.001171 0.42 6.70 21.50 0.18

Reach-1 171     Regional 28.90 141.65 142.97 142.70 143.11 0.002516 1.90 27.97 37.97 0.55

Reach-1 171     100YR 8.17 141.65 142.44 142.21 142.50 0.002213 1.21 9.98 27.36 0.47

Reach-1 171     50YR 6.60 141.65 142.36 142.15 142.42 0.002210 1.13 8.15 24.25 0.46

Reach-1 171     25YR 6.10 141.65 142.34 142.13 142.40 0.002202 1.10 7.58 23.20 0.46

Reach-1 171     10YR 4.37 141.65 142.25 142.05 142.29 0.002182 0.97 5.57 19.13 0.44

Reach-1 171     5YR 3.52 141.65 142.19 142.01 142.23 0.002166 0.89 4.59 16.80 0.43

Reach-1 171     2YR 2.57 141.65 142.12 141.95 142.15 0.002101 0.79 3.54 13.88 0.41

Reach-1 170     Bridge

Reach-1 169     Regional 28.90 141.65 142.70 142.70 142.99 0.007134 2.71 18.27 33.54 0.89

Reach-1 169     100YR 8.17 141.65 142.21 142.21 142.40 0.009752 1.96 4.98 17.76 0.92

Reach-1 169     50YR 6.60 141.65 142.15 142.15 142.32 0.010567 1.86 3.98 15.15 0.94

Reach-1 169     25YR 6.10 141.65 142.13 142.13 142.30 0.011146 1.83 3.63 14.16 0.95

Reach-1 169     10YR 4.37 141.65 142.05 142.05 142.19 0.013010 1.69 2.63 10.71 0.99

Reach-1 169     5YR 3.52 141.65 142.01 142.01 142.13 0.014215 1.59 2.21 8.88 1.01



HEC-RAS  Plan: Ultiamte control (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-1 169     2YR 2.57 141.65 141.95 141.95 142.06 0.014892 1.45 1.77 8.23 1.00

Reach-1 164     Regional 28.90 138.30 139.25 139.39 0.007256 1.51 18.32 23.62 0.61

Reach-1 164     100YR 8.17 138.30 138.83 138.86 0.002624 0.51 10.37 14.75 0.32

Reach-1 164     50YR 6.60 138.30 138.74 138.76 0.002349 0.41 9.12 13.62 0.29

Reach-1 164     25YR 6.10 138.30 138.69 138.72 0.002374 0.38 8.50 12.97 0.29

Reach-1 164     10YR 4.37 138.30 138.54 138.56 0.002100 0.28 6.77 10.44 0.25

Reach-1 164     5YR 3.52 138.30 138.46 138.47 0.001886 0.19 5.92 9.30 0.22

Reach-1 164     2YR 2.57 138.30 138.34 138.36 0.001562 0.07 4.96 7.74 0.16

Reach-1 163     Regional 28.90 137.20 138.47 138.55 0.005133 1.90 30.33 59.32 0.57

Reach-1 163     100YR 8.17 137.20 138.08 137.99 138.23 0.009915 1.99 7.75 50.21 0.74

Reach-1 163     50YR 6.60 137.20 138.02 137.97 138.17 0.010628 1.93 5.32 22.77 0.76

Reach-1 163     25YR 6.10 137.20 137.99 137.97 138.13 0.010185 1.84 4.82 15.66 0.74

Reach-1 163     10YR 4.37 137.20 137.90 137.86 138.02 0.009858 1.65 3.61 13.13 0.71

Reach-1 163     5YR 3.52 137.20 137.84 137.80 137.96 0.010879 1.59 2.82 11.19 0.73

Reach-1 163     2YR 2.57 137.20 137.74 137.72 137.86 0.015146 1.60 1.81 8.05 0.82

Reach-1 162     Regional 28.90 135.60 136.76 136.76 137.01 0.016983 3.06 16.52 33.14 1.02

Reach-1 162     100YR 8.17 135.60 136.46 136.55 0.008365 1.65 8.05 23.23 0.67

Reach-1 162     50YR 6.60 135.60 136.42 136.32 136.49 0.007713 1.51 7.02 21.71 0.63

Reach-1 162     25YR 6.10 135.60 136.39 136.46 0.007886 1.48 6.54 20.96 0.64

Reach-1 162     10YR 4.37 135.60 136.32 136.38 0.007899 1.34 5.01 18.41 0.62

Reach-1 162     5YR 3.52 135.60 136.28 136.33 0.007036 1.21 4.42 17.31 0.58

Reach-1 162     2YR 2.57 135.60 136.25 136.28 0.005238 0.99 3.87 16.23 0.49

Reach-1 161     Regional 28.90 134.10 135.30 135.17 135.36 0.005788 1.77 31.56 67.18 0.58

Reach-1 161     100YR 8.17 134.10 134.98 134.98 135.07 0.008814 1.68 10.93 62.89 0.67

Reach-1 161     50YR 6.60 134.10 134.95 134.95 135.03 0.009136 1.64 8.64 54.87 0.68

Reach-1 161     25YR 6.10 134.10 134.94 134.94 135.02 0.008737 1.59 8.14 52.96 0.66

Reach-1 161     10YR 4.37 134.10 134.89 134.89 134.97 0.008112 1.44 5.85 43.08 0.63

Reach-1 161     5YR 3.52 134.10 134.85 134.85 134.93 0.008870 1.43 4.23 34.42 0.65

Reach-1 161     2YR 2.57 134.10 134.76 134.69 134.87 0.012829 1.52 2.03 16.61 0.76

Reach-1 160     Regional 28.90 132.50 134.02 134.06 0.003131 1.45 37.31 64.17 0.42

Reach-1 160     100YR 8.17 132.50 133.61 133.64 0.002166 0.99 15.54 41.27 0.33

Reach-1 160     50YR 6.60 132.50 133.54 133.57 0.002221 0.96 12.79 37.14 0.33

Reach-1 160     25YR 6.10 132.50 133.52 133.29 133.54 0.002198 0.94 11.99 35.85 0.33

Reach-1 160     10YR 4.37 132.50 133.41 133.44 0.002411 0.92 8.52 29.61 0.34

Reach-1 160     5YR 3.52 132.50 133.35 133.38 0.002582 0.91 6.73 25.80 0.35

Reach-1 160     2YR 2.57 132.50 133.28 133.30 0.002499 0.84 5.01 21.54 0.34



 

 

 

 

 

 

14 MILE CREEK WEST 14W-11A 

HEC-RAS MODEL RESULTS FOR  

EXISTING, PHASE 1A AND 1B CONDITION 

(Controlled flow rate) 

 

• 14W-11 (Reach 1B) 

• 14W-11A (Reach 1B)  

  



  

HEC-RAS  Plan: 00-Existing_Phase 1A_Phase 1B   River: RIVER-1   Reach: Reach-1B

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-1B 14      Regional 3.06 154.75 155.34 155.37 0.004644 0.78 5.68 20.54 0.35

Reach-1B 14      100 Yr 1.53 154.75 155.22 155.24 0.003482 0.56 3.47 15.55 0.29

Reach-1B 14      50 Yr 1.35 154.75 155.20 155.22 0.003294 0.53 3.19 14.76 0.28

Reach-1B 14      25 Yr 1.17 154.75 155.17 155.18 0.003607 0.52 2.70 13.34 0.29

Reach-1B 14      10 Yr 0.91 154.75 155.14 155.15 0.003164 0.46 2.30 12.03 0.27

Reach-1B 14      5 Yr 0.73 154.75 155.11 155.12 0.002882 0.41 1.99 10.91 0.25

Reach-1B 14      2 Yr 0.42 154.75 155.05 155.05 0.002226 0.30 1.42 8.51 0.21

Reach-1B 13      Regional 3.06 154.75 155.27 155.29 0.003065 0.54 7.23 28.47 0.28

Reach-1B 13      100 Yr 1.53 154.75 155.16 155.17 0.002620 0.40 4.38 22.20 0.24

Reach-1B 13      50 Yr 1.35 154.75 155.14 155.15 0.002549 0.38 4.01 21.19 0.24

Reach-1B 13      25 Yr 1.17 154.75 155.07 155.08 0.006063 0.47 2.59 16.73 0.34

Reach-1B 13      10 Yr 0.91 154.75 155.04 155.05 0.006293 0.43 2.14 15.05 0.34

Reach-1B 13      5 Yr 0.73 154.75 155.02 155.03 0.006747 0.41 1.81 13.67 0.34

Reach-1B 13      2 Yr 0.42 154.75 154.97 154.98 0.006881 0.35 1.22 11.11 0.33

Reach-1B 12.1    Regional 3.06 154.46 154.71 154.74 0.019867 0.76 4.01 24.64 0.60

Reach-1B 12.1    100 Yr 1.53 154.46 154.63 154.65 0.025087 0.68 2.24 19.40 0.64

Reach-1B 12.1    50 Yr 1.35 154.46 154.62 154.64 0.026228 0.67 2.02 18.63 0.65

Reach-1B 12.1    25 Yr 1.17 154.46 154.70 154.58 154.71 0.003256 0.30 3.85 24.20 0.24

Reach-1B 12.1    10 Yr 0.91 154.46 154.68 154.56 154.68 0.003076 0.28 3.27 22.61 0.23

Reach-1B 12.1    5 Yr 0.73 154.46 154.66 154.55 154.66 0.002904 0.26 2.85 21.36 0.22

Reach-1B 12.1    2 Yr 0.42 154.46 154.61 154.62 0.002794 0.22 1.95 18.40 0.21

Reach-1B 12      Regional 3.06 153.95 154.25 154.08 154.26 0.002564 0.39 8.51 35.14 0.24

Reach-1B 12      100 Yr 1.53 153.95 154.16 154.04 154.17 0.002424 0.29 5.53 32.58 0.22

Reach-1B 12      50 Yr 1.35 153.95 154.15 154.04 154.15 0.002394 0.28 5.12 32.22 0.21

Reach-1B 12      25 Yr 1.17 153.95 154.05 154.07 0.032033 0.57 2.08 29.34 0.67

Reach-1B 12      10 Yr 0.91 153.95 154.04 154.05 0.035963 0.53 1.72 28.98 0.69

Reach-1B 12      5 Yr 0.73 153.95 154.03 154.04 0.041082 0.51 1.44 28.70 0.72

Reach-1B 12      2 Yr 0.42 153.95 154.01 154.02 0.038674 0.40 1.05 28.30 0.66

Reach-1B 11.1    Regional 3.06 152.98 153.10 153.10 153.16 0.061647 1.05 2.99 27.88 1.00

Reach-1B 11.1    100 Yr 1.53 152.98 153.06 153.06 153.10 0.071423 0.83 1.86 26.99 1.00

Reach-1B 11.1    50 Yr 1.35 152.98 153.06 153.06 153.09 0.072812 0.80 1.71 26.87 0.99

Reach-1B 11.1    25 Yr 1.17 152.98 153.16 153.05 153.16 0.002356 0.27 4.54 29.07 0.21

Reach-1B 11.1    10 Yr 0.91 152.98 153.13 153.05 153.14 0.002315 0.24 3.90 28.58 0.20

Reach-1B 11.1    5 Yr 0.73 152.98 153.12 153.04 153.12 0.002262 0.22 3.42 28.22 0.20

Reach-1B 11.1    2 Yr 0.42 152.98 153.08 153.02 153.08 0.002364 0.18 2.40 27.42 0.19

Reach-1B 11      Regional 3.06 152.00 152.76 152.76 0.000105 0.16 22.60 35.58 0.06

Reach-1B 11      100 Yr 1.53 152.00 152.52 152.53 0.000096 0.12 14.58 31.88 0.05

Reach-1B 11      50 Yr 1.35 152.00 152.21 152.22 0.001578 0.26 5.45 27.05 0.18

Reach-1B 11      25 Yr 1.17 152.00 152.06 152.06 152.09 0.074017 0.78 1.52 24.68 1.00

Reach-1B 11      10 Yr 0.91 152.00 152.05 152.05 152.08 0.078318 0.72 1.28 24.53 1.00

Reach-1B 11      5 Yr 0.73 152.00 152.05 152.05 152.07 0.083285 0.67 1.10 24.41 1.00

Reach-1B 11      2 Yr 0.42 152.00 152.04 152.04 152.05 0.059815 0.49 0.87 24.27 0.82

Reach-1B 10      Regional 3.79 150.20 152.76 152.76 0.000011 0.11 56.31 37.58 0.02

Reach-1B 10      100 Yr 2.06 150.20 152.52 152.52 0.000005 0.07 47.79 34.95 0.01

Reach-1B 10      50 Yr 1.82 150.20 152.21 152.21 0.000007 0.07 37.48 31.48 0.02

Reach-1B 10      25 Yr 1.58 150.20 151.92 151.92 0.000010 0.08 28.71 28.06 0.02

Reach-1B 10      10 Yr 1.24 150.20 151.64 151.64 0.000013 0.08 21.28 24.45 0.02

Reach-1B 10      5 Yr 1.01 150.20 151.49 151.49 0.000014 0.07 17.96 22.66 0.02

Reach-1B 10      2 Yr 0.59 150.20 151.23 151.23 0.000012 0.06 12.48 19.34 0.02

Reach-1B 9       Regional 3.79 149.70 152.74 150.91 152.75 0.004666 0.49 7.76 30.58 0.31

Reach-1B 9       100 Yr 2.06 149.70 152.48 150.50 152.51 0.000514 0.81 2.53 28.93 0.16

Reach-1B 9       50 Yr 1.82 149.70 152.17 150.44 152.20 0.000595 0.81 2.25 26.99 0.16

Reach-1B 9       25 Yr 1.58 149.70 151.88 150.37 151.91 0.000683 0.80 1.98 25.15 0.17

Reach-1B 9       10 Yr 1.24 149.70 151.60 150.27 151.63 0.000661 0.72 1.73 23.43 0.17

Reach-1B 9       5 Yr 1.01 149.70 151.47 150.20 151.49 0.000558 0.63 1.61 22.60 0.15

Reach-1B 9       2 Yr 0.59 149.70 151.22 150.05 151.23 0.000314 0.43 1.38 21.05 0.11

Reach-1B 8.5     Culvert

Reach-1B 8       Regional 3.79 149.30 150.51 150.51 151.13 0.028059 3.47 1.09 24.66 1.00

Reach-1B 8       100 Yr 2.06 149.30 150.11 150.11 150.52 0.032190 2.83 0.73 20.19 1.01

Reach-1B 8       50 Yr 1.82 149.30 150.04 150.04 150.42 0.033087 2.72 0.67 19.49 1.01

Reach-1B 8       25 Yr 1.58 149.30 149.98 149.98 150.32 0.034096 2.59 0.61 18.46 1.00

Reach-1B 8       10 Yr 1.24 149.30 149.88 149.88 150.17 0.036033 2.39 0.52 16.03 1.01

Reach-1B 8       5 Yr 1.01 149.30 149.80 149.80 150.06 0.037555 2.23 0.45 14.28 1.00

Reach-1B 8       2 Yr 0.59 149.30 149.65 149.65 149.83 0.042522 1.87 0.32 10.63 1.01

Reach-1B 7       Regional 3.79 147.50 147.97 147.77 148.00 0.005401 0.64 5.94 17.98 0.35

Reach-1B 7       100 Yr 2.06 147.50 147.85 147.69 147.87 0.005405 0.53 3.87 15.41 0.34



HEC-RAS  Plan: 00-Existing_Phase 1A_Phase 1B   River: RIVER-1   Reach: Reach-1B (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-1B 7       50 Yr 1.82 147.50 147.83 147.68 147.84 0.005409 0.51 3.56 14.97 0.34

Reach-1B 7       25 Yr 1.58 147.50 147.81 147.66 147.82 0.005403 0.49 3.23 14.51 0.33

Reach-1B 7       10 Yr 1.24 147.50 147.77 147.64 147.78 0.005405 0.45 2.73 13.78 0.33

Reach-1B 7       5 Yr 1.01 147.50 147.75 147.62 147.75 0.005409 0.43 2.37 13.10 0.32

Reach-1B 7       2 Yr 0.59 147.50 147.68 147.59 147.69 0.005400 0.36 1.62 11.31 0.31



 

 

 

 

 

 

14 MILE CREEK WEST 14W-11A 

HEC-RAS MODEL RESULTS FOR  

PHASE 2 AND ULTIMATE CONDITION 

(Controlled flow rate) 

 

• 14W-11 (Reach 1B) 

• 14W-23 (Reach 1B)  

 

 



  

HEC-RAS  Plan: Ultimate   River: RIVER-1   Reach: Reach-1B

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-1B 14      Regional 2.69 154.75 155.30 155.32 0.005248 0.78 4.79 18.69 0.37

Reach-1B 14      100 Yr 1.27 154.75 155.18 155.19 0.003791 0.54 2.84 13.76 0.30

Reach-1B 14      50 Yr 1.12 154.75 155.16 155.17 0.003549 0.51 2.62 13.08 0.29

Reach-1B 14      25 Yr 0.97 154.75 155.14 155.15 0.003271 0.47 2.40 12.36 0.27

Reach-1B 14      10 Yr 0.75 154.75 155.11 155.12 0.002869 0.41 2.04 11.09 0.25

Reach-1B 14      5 Yr 0.60 154.75 155.09 155.09 0.002617 0.37 1.76 10.02 0.23

Reach-1B 14      2 Yr 0.34 154.75 155.03 155.03 0.002057 0.27 1.26 7.66 0.20

Reach-1B 13      Regional 2.69 154.75 155.16 155.19 0.007735 0.70 4.46 22.42 0.41

Reach-1B 13      100 Yr 1.27 154.75 155.06 155.07 0.008672 0.54 2.41 16.10 0.41

Reach-1B 13      50 Yr 1.12 154.75 155.04 155.06 0.009074 0.53 2.18 15.20 0.41

Reach-1B 13      25 Yr 0.97 154.75 155.03 155.04 0.009527 0.50 1.94 14.25 0.41

Reach-1B 13      10 Yr 0.75 154.75 155.00 155.01 0.010542 0.47 1.60 12.74 0.42

Reach-1B 13      5 Yr 0.60 154.75 154.98 154.99 0.011277 0.45 1.32 11.57 0.43

Reach-1B 13      2 Yr 0.34 154.75 154.93 154.94 0.013704 0.42 0.80 9.02 0.45

Reach-1B 12.9    Regional 2.69 154.20 154.93 154.94 0.003435 0.93 10.14 38.14 0.35

Reach-1B 12.9    100 Yr 1.27 154.20 154.80 154.81 0.003473 0.83 5.76 31.06 0.34

Reach-1B 12.9    50 Yr 1.12 154.20 154.78 154.79 0.003464 0.81 5.18 29.18 0.34

Reach-1B 12.9    25 Yr 0.97 154.20 154.76 154.77 0.003449 0.79 4.58 27.02 0.34

Reach-1B 12.9    10 Yr 0.75 154.20 154.72 154.73 0.003431 0.75 3.64 23.30 0.33

Reach-1B 12.9    5 Yr 0.60 154.20 154.69 154.70 0.003510 0.73 2.92 19.98 0.33

Reach-1B 12.9    2 Yr 0.34 154.20 154.63 154.63 0.003358 0.65 1.80 15.75 0.32

Reach-1B 12.8    Regional 2.69 153.99 154.72 154.73 0.003398 0.93 10.19 38.35 0.35

Reach-1B 12.8    100 Yr 1.27 153.99 154.59 154.60 0.003444 0.82 5.78 31.10 0.34

Reach-1B 12.8    50 Yr 1.12 153.99 154.57 154.58 0.003447 0.81 5.19 29.21 0.34

Reach-1B 12.8    25 Yr 0.97 153.99 154.55 154.56 0.003454 0.79 4.57 27.01 0.34

Reach-1B 12.8    10 Yr 0.75 153.99 154.51 154.52 0.003462 0.75 3.62 23.22 0.33

Reach-1B 12.8    5 Yr 0.60 153.99 154.48 154.49 0.003422 0.72 2.96 20.15 0.33

Reach-1B 12.8    2 Yr 0.34 153.99 154.41 154.42 0.003666 0.67 1.73 15.71 0.33

Reach-1B 12.7    Regional 2.69 153.78 154.51 154.52 0.003444 0.94 10.11 37.97 0.35

Reach-1B 12.7    100 Yr 1.27 153.78 154.39 154.39 0.003349 0.82 5.84 31.19 0.33

Reach-1B 12.7    50 Yr 1.12 153.78 154.37 154.37 0.003354 0.80 5.25 29.40 0.33

Reach-1B 12.7    25 Yr 0.97 153.78 154.34 154.35 0.003334 0.78 4.64 27.26 0.33

Reach-1B 12.7    10 Yr 0.75 153.78 154.31 154.32 0.003317 0.74 3.70 23.52 0.33

Reach-1B 12.7    5 Yr 0.60 153.78 154.27 154.28 0.003391 0.72 2.97 20.21 0.33

Reach-1B 12.7    2 Yr 0.34 153.78 154.21 154.22 0.002987 0.61 1.88 15.78 0.30

Reach-1B 12.6    Regional 2.69 153.55 154.28 154.29 0.003503 0.94 10.10 38.44 0.35

Reach-1B 12.6    100 Yr 1.27 153.55 154.15 154.16 0.003739 0.85 5.59 30.57 0.35

Reach-1B 12.6    50 Yr 1.12 153.55 154.13 154.14 0.003761 0.84 5.00 28.59 0.35

Reach-1B 12.6    25 Yr 0.97 153.55 154.11 154.12 0.003828 0.82 4.37 26.30 0.35

Reach-1B 12.6    10 Yr 0.75 153.55 154.07 154.08 0.003862 0.79 3.45 22.52 0.35

Reach-1B 12.6    5 Yr 0.60 153.55 154.05 154.06 0.003469 0.72 2.94 20.14 0.33

Reach-1B 12.6    2 Yr 0.34 153.55 153.97 153.98 0.004422 0.73 1.61 15.69 0.36

Reach-1B 12.5    Regional 2.69 153.32 154.05 154.06 0.003183 0.90 10.97 43.39 0.34

Reach-1B 12.5    100 Yr 1.27 153.32 153.95 153.95 0.002554 0.73 6.67 34.90 0.29

Reach-1B 12.5    50 Yr 1.12 153.32 153.93 153.94 0.002397 0.69 6.16 33.28 0.28

Reach-1B 12.5    25 Yr 0.97 153.32 153.91 153.91 0.002422 0.68 5.41 30.77 0.28

Reach-1B 12.5    10 Yr 0.75 153.32 153.87 153.88 0.002377 0.65 4.35 26.77 0.28

Reach-1B 12.5    5 Yr 0.60 153.32 153.82 153.82 0.003265 0.71 3.05 20.88 0.32

Reach-1B 12.5    2 Yr 0.34 153.32 153.76 153.77 0.002241 0.54 2.10 15.86 0.26

Reach-1B 12.4    Regional 2.69 153.14 153.82 153.70 153.83 0.006397 1.22 8.40 38.82 0.47

Reach-1B 12.4    100 Yr 1.27 153.14 153.62 153.59 153.67 0.017957 1.62 2.74 19.08 0.75

Reach-1B 12.4    50 Yr 1.12 153.14 153.59 153.59 153.65 0.022965 1.75 2.15 15.89 0.83

Reach-1B 12.4    25 Yr 0.97 153.14 153.58 153.58 153.63 0.019130 1.58 2.07 15.85 0.76

Reach-1B 12.4    10 Yr 0.75 153.14 153.56 153.56 153.61 0.016772 1.44 1.78 15.75 0.71

Reach-1B 12.4    5 Yr 0.60 153.14 153.61 153.55 153.62 0.004657 0.81 2.55 18.03 0.38

Reach-1B 12.4    2 Yr 0.34 153.14 153.52 153.52 153.55 0.009718 1.02 1.12 15.50 0.53

Reach-1B 11.1    Regional 2.69 152.98 153.09 153.09 153.14 0.062215 1.00 2.75 27.70 0.99

Reach-1B 11.1    100 Yr 1.27 152.98 153.11 153.12 0.007973 0.40 3.27 28.10 0.37

Reach-1B 11.1    50 Yr 1.12 152.98 153.15 153.05 153.16 0.002345 0.26 4.43 28.98 0.21

Reach-1B 11.1    25 Yr 0.97 152.98 153.14 153.04 153.14 0.002318 0.25 4.06 28.70 0.20

Reach-1B 11.1    10 Yr 0.75 152.98 153.12 153.03 153.12 0.002277 0.22 3.47 28.26 0.20

Reach-1B 11.1    5 Yr 0.60 152.98 153.03 153.03 153.05 0.087316 0.61 0.99 26.28 1.00

Reach-1B 11.1    2 Yr 0.34 152.98 153.07 153.02 153.07 0.002125 0.16 2.17 27.24 0.18

Reach-1B 11      Regional 2.69 152.00 152.73 152.73 0.000094 0.14 21.52 35.11 0.05

Reach-1B 11      100 Yr 1.27 152.00 152.15 152.15 0.004881 0.36 3.68 26.01 0.30

Reach-1B 11      50 Yr 1.12 152.00 152.06 152.06 152.09 0.075709 0.77 1.47 24.65 1.00

Reach-1B 11      25 Yr 0.97 152.00 152.06 152.06 152.08 0.077750 0.74 1.33 24.56 1.00



HEC-RAS  Plan: Ultimate   River: RIVER-1   Reach: Reach-1B (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Reach-1B 11      10 Yr 0.75 152.00 152.05 152.05 152.07 0.083288 0.68 1.12 24.43 1.00

Reach-1B 11      5 Yr 0.60 152.00 152.04 152.04 152.06 0.092005 0.64 0.95 24.32 1.03

Reach-1B 11      2 Yr 0.34 152.00 152.03 152.03 152.04 0.113226 0.54 0.63 24.11 1.07

Reach-1B 10      Regional 3.38 150.20 152.73 152.73 0.000009 0.10 55.20 37.25 0.02

Reach-1B 10      100 Yr 1.77 150.20 152.15 152.15 0.000008 0.07 35.46 30.75 0.02

Reach-1B 10      50 Yr 1.56 150.20 151.90 151.90 0.000010 0.08 28.16 27.80 0.02

Reach-1B 10      25 Yr 1.35 150.20 151.71 151.71 0.000013 0.08 23.12 25.39 0.02

Reach-1B 10      10 Yr 1.06 150.20 151.52 151.52 0.000014 0.08 18.64 23.04 0.02

Reach-1B 10      5 Yr 0.86 150.20 151.41 151.41 0.000013 0.07 16.00 21.53 0.02

Reach-1B 10      2 Yr 0.50 150.20 151.17 151.17 0.000011 0.05 11.26 18.52 0.02

Reach-1B 9       Regional 3.38 149.70 152.71 150.82 152.72 0.005596 0.49 6.84 30.39 0.33

Reach-1B 9       100 Yr 1.77 149.70 152.10 150.43 152.14 0.000615 0.81 2.19 26.58 0.17

Reach-1B 9       50 Yr 1.56 149.70 151.86 150.37 151.89 0.000687 0.80 1.96 25.03 0.17

Reach-1B 9       25 Yr 1.35 149.70 151.67 150.31 151.70 0.000693 0.75 1.79 23.87 0.17

Reach-1B 9       10 Yr 1.06 149.70 151.50 150.22 151.52 0.000583 0.65 1.63 22.77 0.15

Reach-1B 9       5 Yr 0.86 149.70 151.38 150.15 151.40 0.000476 0.56 1.53 22.07 0.14

Reach-1B 9       2 Yr 0.50 149.70 151.16 150.01 151.17 0.000259 0.38 1.33 20.66 0.10

Reach-1B 8.5     Culvert

Reach-1B 8       Regional 3.38 149.30 150.42 150.42 150.99 0.028847 3.34 1.01 23.67 1.01

Reach-1B 8       100 Yr 1.77 149.30 150.03 150.03 150.40 0.033289 2.69 0.66 19.34 1.01

Reach-1B 8       50 Yr 1.56 149.30 149.97 149.97 150.31 0.034178 2.58 0.60 18.33 1.00

Reach-1B 8       25 Yr 1.35 149.30 149.91 149.91 150.22 0.035289 2.46 0.55 16.85 1.00

Reach-1B 8       10 Yr 1.06 149.30 149.82 149.82 150.08 0.037244 2.27 0.47 14.66 1.00

Reach-1B 8       5 Yr 0.86 149.30 149.75 149.75 149.98 0.039018 2.11 0.41 13.04 1.00

Reach-1B 8       2 Yr 0.50 149.30 149.61 149.61 149.77 0.044086 1.77 0.28 9.75 1.01

Reach-1B 7       Regional 3.38 147.50 147.95 147.76 147.97 0.005405 0.62 5.48 17.44 0.35

Reach-1B 7       100 Yr 1.77 147.50 147.83 147.67 147.84 0.005410 0.51 3.49 14.88 0.33

Reach-1B 7       50 Yr 1.56 147.50 147.81 147.66 147.82 0.005403 0.49 3.20 14.47 0.33

Reach-1B 7       25 Yr 1.35 147.50 147.78 147.65 147.80 0.005404 0.47 2.90 14.03 0.33

Reach-1B 7       10 Yr 1.06 147.50 147.75 147.63 147.76 0.005410 0.43 2.45 13.28 0.32

Reach-1B 7       5 Yr 0.86 147.50 147.73 147.61 147.73 0.005404 0.41 2.11 12.52 0.32

Reach-1B 7       2 Yr 0.50 147.50 147.67 147.58 147.67 0.005402 0.35 1.44 10.85 0.30



 

 

 

 

 

 

 

 

 

 

APPENDIX 6.2 

PROPOSED CHANNEL CROSS SECTIONS 

 

• Hec-RAS Cross-section Plot for Proposed Channel  

(14W-21, 22 & 23) 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

14 MILE CREEK WEST 

HEC-RAS MODEL  

 

PROPOSED CROSS SECTIONS 

• 14W-21 (River 2, Reach 2A2) 
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14MileCreekWest       Plan: 08-Ultimate Control Flow    4/4/2019 

River = RIVER-2   Reach = Reach-2A2      RS = 307
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River = RIVER-2   Reach = Reach-2A2      RS = 306
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14 MILE CREEK WEST 

HEC-RAS MODEL  

 

PROPOSED CROSS SECTIONS 

• 14W-22 (River 2, Reach 2A) 
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River = RIVER-2   Reach = Reach-2A      RS = 304
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14MileCreekWest       Plan: 08-Ultimate Control Flow    4/17/2019 

River = RIVER-2   Reach = Reach-2A      RS = 303
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River = RIVER-2   Reach = Reach-2A      RS = 302.5    Culv
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14MileCreekWest       Plan: 08-Ultimate Control Flow    4/17/2019 

River = RIVER-2   Reach = Reach-2A      RS = 302.5    Culv
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River = RIVER-2   Reach = Reach-2A      RS = 301
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River = RIVER-2   Reach = Reach-2A      RS = 300
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River = RIVER-2   Reach = Reach-2A      RS = 299
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14 MILE CREEK WEST 

HEC-RAS MODEL  

 

PROPOSED CROSS SECTIONS 

• 14W-23 (River 1, Reach 1B) 
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APPENDIX 6.3 

PROPOSED CROSSINGS 

 

• Proposed Crossings Configuration 

• Hec-RAS Cross-section Plot for Proposed Crossings  

 

 

 

 

 

 

 

 

 



Table 3.4  New Burhamthorpe Road Crossings 

Crossing 
ID River  Reach  EIS/FSSR Location Structure 

Rise 
(m) 

Span 
(m) 

Length 
(m) 

Upstream and 
Downstream 

invert (m) 

Upstream and 
Downstream 
Obvert (m) 

Road Deck 
elevation  

(m) 

Soffit 
 Elevation 

 (m) 

XS 
206.15 

2 1A 14W-16 
Burnhamthorpe 
Rd Extension 

Open Bottom 
Conc. Box 

Culvert 
2.5 18 28 149.25 / 149.0 151.75 / 151.75 154.0 (Average) 151.8 

XS 296.5 2 2A 14W-22 
Burnhamthorpe 
Rd Extension 

Open Bottom 
Conc. Box 

Culvert 
2.5 12.25 32 149.64 / 149.44 152.14 / 151.94 153.4 (Average) 152.1 

 

Table 3.7  New Avenue One Crossings 

Crossing 
ID River  Reach  EIS/FSSR Location Structure 

Rise 
(m) 

Span 
(m) 

Length 
 (m) 

Upstream  / 
Downstream 

invert (m) 

Upstream  
/Downstream 

Obvert (m) 

Road Deck 
elevation  

(m) 

Soffit 
 Elevation 

 (m) 

XS 
208.15 

2 1A 14W-16 Avenue One 
Open Bottom 

Conc. Box 
Culvert 

2.5 18 22 152.50 / 152.53 155 / 155 159.3 (Average) 155.0 

XS 302.5 2 2A 14W-22 Avenue One 
Open Bottom 

Conc. Box 
Culvert 

2.5 12.25 22 151.46 / 151.29 153.96 / 153.79 158.7 (Average) 153.96 
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APPENDIX 6.4 

CORRIDOR WIDTH DELINEATION  

 

• Meander Belt Width Estimation 

• Total Corridor Width Estimates 

 

 

 

 

 

 

 

 



Meander Belt Width Estimation 

 

All watercourses within the study limit have been significantly altered, presumably to accomadate 

agricultural practices. Therefore, meander belt widths of the existing streams cannot be determined 

from the historical movement and they were estimated using the following two empirical methods: 

 

• PARISH Geomorphic Ltd., 2004 

• Annable, 1996 

 
The following sections discuss the two methods and the parameters used in each method. 

 
PARISH Geomorphic Method 

 

This procedure uses the following empirical relation that predicts meander belt width from drainage 

area and stream power of the watercourse: 

 

Wb = -14.827 + 8.319 (ln SP x DA) + 2 x S                                                                                      Eq.1 

 
SP = ϒQs                                                                                                                                               Eq.2 

 

Where                SP = stream power (Wm
-2

) 

ϒ = specific weight of water (9806 kg/m
2
/s

2
) 

Q = 2 year flow (m
3
s

-1
) 

s = channel gradient (m/m) 

Wb = meander belt width (m) 

DA = drainage area (km
2
) 

R
2 

= correlation coefficient of regression = 0.73 

S = standard error of equation = 8.63 

 

The standard error term (2 x S) in Eq.1 represents a factor of safety to allow for potential under 

prediction of the actual meander belt width while also allowing for natural migration tendencies and 

hydrologic regime changes. 

 

The 2 year flow rates for reaches in the study area were estimated based on unit flow rates 

recommended by the NOCSS and reach drainage areas. The channel gradient for each reach was 

calculated using the topographic mapping for the study area. 



Annable Method 

 

Annable has developed geomorphologic relationships of rural watercourses in Southern Ontario using 

47 river data consisting of stream types B, C, E and F. The type of watercourses in the study area could 

not be identified since it has been significantly altered to accommodate the agricultural practices. 

Therefore, the following empirical equation for meander belt width developed based on data from all 

stream types was used: 
 

Γ = 35.2 Q
0.53                                                                                                                                                                                                                                             

Eq.3 
 

Where                Q = bankfull discharge (m
3
/s) 

 

The bankfull discharge is estimated as 1.5 year flow based on unit flow rates recommended by the 

NOCSS and reach drainage areas 

 

Results 

 
The estimated meander belt width for the reaches in the study area is presented in Table 1 which shows 

reasonable agreement between the two methods. 



 

Table 1 Estimated Meander Belt Widths 

 
 
 

Reach 

 
 

Scenario 

 

Drainage 

Area 

(km2) 

 

2 – Year 

Peak Flow 

(m3/s)
c
 

 

Bankfull 

Discharge 

(m3/s)
b
 

 

Channel 

Gradient 

(m/m) 

Meander Belt Width 

(m) 

Selected 

Meander 

Belt Width 

(m) 

PARISH 

Geomorphic 

 

Annable 

 

14W-12 
Existing 3.88 2.33 2.05 0.008 57.0 51.5  

57 
Post-Development 3.95 2.37 2.09 0.008 57.3 52 

 

14W-16 
Existing 2.22 1.44 1.27 0.0053 45.0 40.0  

45 
Post-Development  2.22 1.44 1.27 0.0053 45.0 40.0 

 

14W-14 
Existing 1.39 0.82 0.73 0.0028 31.1 29.8  

31 
Post-Development (14W-22) 1.29 0.71 0.64 0.0041 31.6 27.8 

 

14W-13 
Existing 0.073 0.010 0.003 0.0032 -a 1.6  

2 
Post-Development (14W-21) 0.073 0.010 0.003 0.0032 -a 1.6 

 
14W-12A 

Existing 1.7 0.98 0.84 0.006 29 32  
32 

Post-Development (14W-12A) 1.71 _ _ 0.006 _ _ 

 

14W-11A 
Existing 0.45 0.180 0.210 0.006 15.4 15.5  

16 Post-Development 0.39 0.150 0.210 0.0053 12.0 15.5 
a 

PARISH empirical relation is not applicable for reaches satisfying the following criteria: 2-Year Discharge (m
3
/s) x Channel Slope (m/m) x Drainage Area (km

2
) < 6 x 10

-4 

b 
Bankfull discharges have been determined from Annable’s empirical relationships. 

C 
The 2-year peak flow rates have been determined by combining the peak flow rates from GAWSER simulations for areas north of Highway 407 and the peak flow rates determined 

from unit flow rates for areas south of Highway 407. Thereafter the results were cross-checked following the proposed condition hydrologic modelling.  



From Table 1 Appendix 6.7 Submission 3, post dev values; also WE report WE

Refence Node Area (ha) Area (km2) 2yr flow Channel Slope WE slope Parish Check (1 is valid) Parish Method WE Report Node Bankful flow (1.5 yr) Annable Method Selected Meander Belt Width

Interim P1A 14W-11 5 57.7 0.577 0.59 0 - - 0.520 24.89 25

14W-11A 9 49.75 0.4975 0.42 0.0053 1 22.27 - 0.368 20.73 23

14W-12 3 411.7 4.1169 2.8 0.008 0.0196 1 59.06 XSC2 2.545 57.75 60

14W-12A 2 174.1 1.741 1.00 0.006 0.0196 1 40.94 XSC2 0.902 33.32 41

14W-13 2C 166.9 1.6693 0.95 0.0032 0.0071 1 34.94 XSE1 0.855 32.40 35

14W-14 2C 166.9 1.6693 0.95 0.0041 0.0071 1 37.00 XSE1 0.855 32.40 37

14W-16 1 203.74 2.0374 1.36 0.0053 0.0071 1 43.78 XSD1 1.235 39.37 44

Interim P1B 14W-11 5 57.7 0.577 0.59 0 - - 0.520 24.89 25

14W-11A 9 49.8 0.4975 0.42 0.0053 1 22.27 - 0.368 20.73 23

14W-12 3 411.4 4.1139 2.78 0.008 0.0196 1 59.00 XSC2 2.532 57.59 59

14W-12A 2 10.8 0.1081 0.3 0.006 0.0196 0 - XSC2 0.275 17.76 18

14W-16 1 200.8 2.008 1.33 0.0053 0.0071 1 43.47 XSD1 1.205 38.86 44

14W-21 8 11.6 0.116 0.040 0.0071 0.0071 0 - XSD1 0.033 5.80 6

14W-22 2B 142.0 1.4199 0.79 0.0071 0.0071 1 38.69 XSD1 0.710 29.36 39

Interim P2 14W-11 5 53.3 0.5329 0.5 0 - - 0.440 22.78 23

14W-12 3 418.2 4.1816 3.52 0.008 0.0196 1 61.10 XSC2 3.230 65.53 66

14W-12A 2 5.7 0.0569 0.18 0.006 0.0196 0 - XSC2 0.168 13.69 14

14W-16 1 200.4 2.0041 1.33 0.0053 0.0071 1 43.45 XSD1 1.205 38.86 44

14W-21 8 11.6 0.116 0.04 0.0071 0.0071 0 - XSD1 0.033 5.80 6

14W-22 2B 141.9 1.4185 0.79 0.0071 0.0071 1 38.68 XSD1 0.710 29.36 39

14W-23 9 45.7 0.4572 0.34 0 - - 0.297 18.49 19

Ultimate 14W-11 5 53.3 0.5329 0.5 0 - - 0.440 22.78 23

14W-12 3 411.5 4.1149 3.98 0.008 0.0196 1 61.98 XSC2 3.663 70.05 71

14W-12A 2 5.7 0.0569 0.18 0.006 0.0196 0 - XSC2 0.168 13.69 14

14W-16 1 198.0 1.9797 1.83 0.0053 0.0071 1 46.01 XSD1 1.673 46.24 47

14W-21 8 11.6 0.116 0.04 0.0071 0.0071 0 - XSD1 0.033 5.80 6

14W-22 2B 138.5 1.3846 0.77 0.0071 0.0071 1 38.26 XSD1 0.693 28.99 39

14W-23 9 45.72 0.4572 0.34 0 - - 0.297 18.49 19



Development 

Phasing
Reach 

Refence 

Node

Area 

(ha)

2yr flow 

(cms)

Parish 

Method 

(m)

Annable 

Method 

(m)

Selected 

Meander Belt 

Width (m)

Meander Belt 

+ Factor of 

Safety Width
1 

(m)

3:1 Slope 

line Width
2 

(m)

Hazard 

Allowance 

Width
3
 (m)

Fisheries 

Setback 

Width
4
 (m)

Total Corridor 

Width
5
 (m)

14W-11 5 57.7 0.59 - 24.9 25 37 n/a 52 55 55

14W-11A 9 49.8 0.42 22.3 20.7 23 35 n/a 50 53 53

14W-12 3 411.7 2.8 59.1 57.8 60 72 n/a 87 120 120

14W-12A 2 174.1 1 40.9 33.3 41 53 n/a 68 101 101

14W-13 2C 166.9 0.95 34.9 32.4 35 47 n/a 62 65 65

14W-14 2C 166.9 0.95 37 32.4 37 49 n/a 64 67 67

14W-16 1 203.7 1.36 43.8 39.4 44 56 n/a 71 104 104

14W-11 5 57.7 0.59 - 24.9 25 37 n/a 52 55 55

14W-11A 9 49.8 0.42 22.3 20.7 23 35 n/a 50 53 53

14W-12 3 411.4 2.78 59.0 57.6 59 71 n/a 86 119 119

14W-12A 2 10.8 0.3 - 17.8 18 30 n/a 45 78 78

14W-16 1 200.8 1.33 43.5 38.9 44 56 n/a 71 104 104

14W-21 8 11.6 0.04 - 5.8 6 18 30 45 36 45

14W-22 2B 142.0 0.79 38.7 29.4 39 51 63 78 69 78

14W-11 5 53.3 0.5 - 22.8 23 35 n/a 50 53 53

14W-12 3 418.2 3.52 61.1 65.5 66 79.2 n/a 94.2 126 126

14W-12A 2 5.7 0.18 - 13.7 14 26 n/a 41 74 74

14W-16 1 200.4 1.33 43.5 38.9 44 56 n/a 71 104 104

14W-21 8 11.6 0.04 - 5.8 6 18 30 45 36 45

14W-22 2B 141.9 0.79 38.7 29.4 39 51 63 78 69 78

14W-23 9 45.7 0.34 - 18.5 19 31 n/a 46 49 49

14W-11 5 53.3 0.5 - 22.8 23 35 n/a 50 53 53

14W-12 3 411.5 3.98 62.0 70.0 71 85.2 n/a 100.2 131 131

14W-12A 2 5.7 0.18 - 13.7 14 26 n/a 41 74 74

14W-16 1 198.0 1.83 46.0 46.2 47 59 n/a 74 107 107

14W-21 8 11.6 0.04 - 5.8 6 18 30 45 36 45

14W-22 2B 138.5 0.77 38.3 29.0 39 51 63 78 69 78

14W-23 9 45.7 0.34 - 18.5 19 31 n/a 46 49 49
1
 Factory of Safey width = Meander belt * 10% on each side  or 6m on each side whatever greatest

2
 3:1 Slope Line for Proposed Confined Channel (Reach 14W-21 and 14W-22) = Meander Belt + Factory of Safety width + 6m on each side

3
 Hazard Allowance width = Apply to floodplain or 3:1 Slope whichever is the greatest + 7.5m on each side

4
 Fisheries setback (Redside Dace Stream, 14W-12, 14W-12A, 14W-16) = 30m setback on each side measure from Meander belt width

4
 Fisheries setback (Non Redside Dace Stream) = 15m setback on each side measure from Meander belt width

5
Total Corridor Width = Hazard Allowance Width or Fisheries Setback Width whatever greatest

Interim P1A

Interim P1B

Interim P2

Ultimate



 

 

 

 

 

 

 

 

 

 

APPENDIX 6.5 

EXP REPORT 

 

• EXP slope stability report 

 

 

 

 

 

 

 

 

 































 

 

 

 

 

 

 

 

 

 

APPENDIX 6.6 

STREAM LENGTH AND DRAINAGE DENSITY 
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Stream Length and Density Requirements 
 

The pattern and arrangement of natural stream channels determines the efficiency of the drainage 
system. Generally, (with all other variables constant), the time required for water to flow a given  
distance is directly proportional to length. Drainage density affects the magnitude of streamflow from a 
drainage basin and the relationship between drainage density and streamflow may be expressed as; 

 

Q  α   (Drainage Density)n. 

 
Therefore, changes in drainage density in a catchment due to stream diversion/rehabilitation will 
primarily affect the magnitude of stream flow. 

 

Pre-Development Condition 

 
The following stream reaches of the 14 Mile Creek flow generally from north to south direction through 
the proposed development area as shown in Figure 7.4.5: 

 
Subcatchment-FM-1001 

 

• 14W-12: High Constraint Stream (619 m) 
• 14W-16: Medium Constraint Stream (395 m) 
• 14W-14: Medium Constraint Stream (787 m) 
• 14W-13: Low Constraint Stream (960 m) 
• 14W-12A: High Constraint Stream (85 m) 

• 14W-14A: Man-Made Pond (300 m) - Considered Medium Constraint by NOCSS. 
 

Subcatchment-FM-1109 
 

• 14W -11: High Constraint Stream (157 m) 
• 14W-11A: Medium Constraint Stream (348 m) 

 
Stream lengths shown in parentheses correspond to stream lengths within the site boundary. Overall 
drainage densities calculated at the Dundas Street culvert catchments are based on the stream lengths 
provided in Table 5.8.1 of NOCSS and are presented in Table 1. 
 

Table 1 Pre-Development Drainage Densities at Dundas Street Culverts 
 
 
 
 
 
 

a Includes high (red), medium (blue) and low (green) constraint streams 
 

 

 

 

 

 

 

Subcatchment 
ID 

 

Outlet 
Drainage 

Area 

(km2) 

Stream 
Length 

(km)a
 

Drainage 
Density 

(km/km2) 

Area Weighted 
Drainage Density 

(km/km2) 

FM-1104 FM-D4 3.97 18.79 4.73 5.05 

FM-1109 FM-D5 3.51 18.88 5.38  



2 

 

The minimum allowable drainage density of 1.29 km/km2 is recommended in the NOCSS for the North 
Oakville subwatersheds. This lower limit represents the regional average drainage density minus one 
standard deviation. 

 

According to the NOCSS, the North Oakville catchments possess sufficient stream  lengths to satisfy  
the imposed drainage density targets based only on the high and medium constraint streams. Despite 
individual basins having a deficit, there is an overall subwatershed surplus indicating that the replication 
of low constraint stream lengths is not necessary. 

 

Post-Development Condition 
 

The medium constraint stream 14W-14 and the low constraint stream 14W-13 of the Fourteen Mile 
Creek West within the development area proposed to be eliminated to accommodate development. The 
proposed diversions 14W-21 (low constraint stream) along  the Highway 407 will intercept flows from  
the reaches 14W-13 and 14W-14 just downstream of  Highway 407 and divert them 10 m upstream    
the confluence with the 14W-16 via another proposed diversion 14W-22 (medium constraint stream) 
along the southwest property limits as shown in Figure 6.1. The existing medium constraint tributary 
14W-16 will remain in undisturbed condition. Another medium constraint stream 14W-11A will be 
realigned along Highway 407 and southeast limits of the property limits (14W-23) to accommodate 
development. The post-development stream reaches through the site is summarized below: 

 
Subcatchment-FM-1001 

 

• 14W-12: High Constraint Stream (619 m) 
• 14W-16: High Constraint Stream (395 m) 
• 14W-13: Low Constraint Stream (94 m) 
• 14W-22: Medium Constraint Stream (953 m) 
• 14W-21: Low Constraint Stream (202 m) 
• 14W-12A: High Constraint Stream (17 m) 

 
Subcatchment-FM-ll09(Figure3.6) 

 

• 14W -11: High Constraint Stream (157 m) 
• 14W-23: Medium Constraint Stream (427 m) 

 
The pre- and post-development stream lengths are compared in Table 2 for high, medium and low 
constraint streams within the site boundary. Table 2 compares pre- and post-development drainage 
density for the proposed development area. 



3 

 

Table 2 Post-Development Densities at Dundas Street Culverts 
 
 
 
 
 
 
 

a Includes high (red), medium (blue) and low (green) constraint streams 

 

Subcatchment 
1D 

 

Outlet 
 
Drainage Area 

(km2) 

 
Stream 
Length 

(km)a
 

 
Drainage 
Density 

(km/km2) 

Area Weighted 
Drainage 
Density 

(km/km2) 

FM-1104 FM-D4 4.14 17.92 4.33 4.84 

FM-1109 FM-D5 3.51 18.80 5.36 
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APPENDIX 6.7 

WATER SURFACE PROFILES AT 

TIE IN OF 14W-22 AND 14W-12A 

 

• Profile Plot between 14W-12 tie in to 14W-12A 

• Existing condition 

• Phase 1A condition 

• Phase 1B condition 

• Phase 2 condition 

• Ultimate condition 

 

• Profile Plot between 14W-12 tie in to 14W-22 

• Existing condition 

• Phase 1A condition 

• Phase 1B condition 

• Phase 2 condition 

• Ultimate condition 

 

 



 

 

 

 

Profile Plot between 14W-12 tie in to 14W-12A 

Profile of XS 240.75, 205, 205.1, 220, 220.1, 220.2, 220.3, 231, 231.1  

for Existing condition  

 



 

 

 



 

 

 

 

 

Profile Plot between 14W-12 tie in to 14W-12A 

Profile of XS 240.75, 205, 205.1, 220, 220.1, 220.2, 220.3, 231, 231.1  

for Phase 1A condition  

  



 

 

 



 

 

 

 

 

Profile Plot between 14W-12 tie in to 14W-12A 

Profile of XS 240.75, 205, 220, 220.1, 220.15, 220.2, 220.3, 231, 231.1  

for Phase 1B condition  

 

 

 

 

 

 

 

 



 

 

 

 



 

 

 

 

Profile Plot between 14W-12 tie in to 14W-12A 

Profile of XS 240.75, 205, 220, 220.1, 220.15, 220.2, 220.3, 231, 231.1  

for Phase 2 condition  

 

 

 

 

 



 

 

 



 

 

 

 

 

Profile Plot between 14W-12 tie in to 14W-12A 

Profile of XS 240.75, 205, 220, 220.1, 220.15, 220.2, 220.3, 231, 231.1  

for Ultimate condition  

  



 



 

 

 

 

Profile Plot between 14W-12 tie in to 14W-14 

Profile of XS 240.75, 205, 205.1, 220, 220.1, 220.2, 220.3, 221, 222  

for Existing condition  

 



 

 

 



 

 

 

 

Profile Plot between 14W-12 tie in to 14W-14 

Profile of XS 240.75, 205, 205.1, 220, 220.1, 220.2, 220.3, 221, 222  

for Phase 1A condition  

  



 

 

 



 

 

 

Profile Plot between 14W-12 tie in to 14W-22 

Profile of XS 240.75, 205, 205.1, 220, 220.1, 220.15, 296, 297 and 298 

for Phase 1B condition  

 

 

 



 

 

 



 

 

 

 

Profile Plot between 14W-12 tie in to 14W-22 

Profile of XS 240.75, 205, 205.1, 220, 220.1, 220.15, 296, 297 and 298 

for Phase 2 condition  



 

 

 



 

 

 

 

Profile Plot between 14W-12 tie in to 14W-22 

Profile of XS 240.75, 205, 205.1, 220, 220.1, 220.15, 296, 297 and 298 

for Ultimate condition  

  



 



 

 

 

 

 

 

 

 

 

 

APPENDIX 6.8 

TOP OF BANK 14W-12A SOUTH OF FARM POND 
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