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APPENDIX A 
COMPARISON OF MONUMENT CROSS SECTIONS  

1987 VS 2018  





















SALT LAKE COUNTY

JORDAN RIVER
HYDRAULIC ANALYSIS

MONUMENT NO.

Monumented Cross Sections
Monument 1* (2100 South)

Notes:

1. Minimal changes.

*Monument was not specifically surveyed.  However, the 2018 cross section is 
within approximately 20 feet of the original cross section. 

1

Monument 1*



SALT LAKE COUNTY

JORDAN RIVER
HYDRAULIC ANALYSIS

MONUMENT NO.

Monumented Cross Sections
Monument 2* (2600 South)

Notes:

1. Channel bottom has experienced erosion or dredging of approximately 2 feet. 
2. Other changes are minimal.

*Monument was not specifically surveyed.  However, the 2018 cross section is 
within approximately 20 feet of the original cross section. 

2

Monument 2*

Erosion



SALT LAKE COUNTY

JORDAN RIVER
HYDRAULIC ANALYSIS

MONUMENT NO.

Monumented Cross Sections
Monument 8* (4700 South)

Notes:

1. Minimal changes.

*Monument was not specifically surveyed.  However, the 2018 cross section is 
within approximately 20 feet of the original cross section. 

8

Monument 8*



SALT LAKE COUNTY

JORDAN RIVER
HYDRAULIC ANALYSIS

MONUMENT NO.

Monumented Cross Sections
Monument 9 (4900 South)

Notes:

1. West bank has shifted approximately 10 feet. 
2. Area is part of a restoration site.
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Monument 9

Bank
erosion

2 feet of erosion/
channel deepening

Sediment
deposition on
inside of bend



SALT LAKE COUNTY

JORDAN RIVER
HYDRAULIC ANALYSIS

MONUMENT NO.

Monumented Cross Sections
Monument 14 (6400 South)

Notes:

1. Banks have been laid back slightly.
2. Channel bottom is approximately 1 foot deeper due to erosion. 
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Monument 14



SALT LAKE COUNTY

JORDAN RIVER
HYDRAULIC ANALYSIS

MONUMENT NO.

Monumented Cross Sections
Monument 18 (8900 South)

Notes:

1. Approximately 1.5 feet of sedimentation in the channel bottom.
2. Other changes are minimal. 

18

Monument 18 Sediment
deposition



SALT LAKE COUNTY

JORDAN RIVER
HYDRAULIC ANALYSIS

MONUMENT NO.

Monumented Cross Sections
Monument 19* (9300 South)

Notes:

1. Approximately 1 foot of sediment deposition in the channel bottom.
2. Overbanks are laid back.  

*Monument was not specifically surveyed.  However, the 2018 cross section is 
within approximately 20 feet of the original cross section. 
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Monument 19*

Sediment
deposition

Overbanks 
laid back



SALT LAKE COUNTY

JORDAN RIVER
HYDRAULIC ANALYSIS

MONUMENT NO.

Monumented Cross Sections
Monument 23 (10700 South)

Notes:

1. Channel bottom has experienced erosion approximately 1.5 feet deep. 
2. Dredging spoils from 1985 dredging have been removed. 
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Monument 23

Dredging
spoils

Sediment
deposition

Erosion



SALT LAKE COUNTY

JORDAN RIVER
HYDRAULIC ANALYSIS

MONUMENT NO.

Monumented Cross Sections
Monument 39 (14700 South)

Notes:

1. Approximately 1 foot of sedimentation in channel.
2. Fill has been placed on overbanks.

39

Monument 39 Sediment deposition

Fill placed
on overbank



 
 
 
 
 
 
 
 
 
 

APPENDIX B 
JORDAN RIVER STABILITY STUDY  

(CH2M HILL) 
 

  





















 
 
 
 
 
 
 
 
 
 

APPENDIX C 
CURRENT EFFECTIVE FEMA WORKMAPS 

  





















 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
FEMA FIS SUMMARY OF DISCHARGES 

 
  











 
 
 
 
 
 
 
 
 
 
 

APPENDIX E 
JORDAN RIVER/SURPLUS CANAL CLOMR  
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September 14, 2015 
 
 
LOMC Clearinghouse 
 
Subject:  Request for a Hydrology Revision for the Jordan River and Surplus Canal 
 
Dear LOMC Clearinghouse Representative: 
 
This letter, attached forms and supporting information are respectfully submitted on behalf of Salt 
Lake County with the petition that the current effective hydrology for the Jordan River and Surplus 
Canal be revised.  The attached Technical Memorandum (TM) explains that the 1985 Compromise 
Agreement is not accounted for in the current effective hydrology.  Table 1 below indicates both the 
current effective and proposed discharges for the Jordan River and Surplus Canal.  The proposed 
discharges are based on the legal requirement that discharges from Utah Lake into the Jordan River 
be regulated at the Utah Lake Outlet such that the peak discharge in the Jordan River at 2100 South 
does not exceed 3,400 cfs (and therefore in the Surplus Canal immediately downstream).   
 

Table 1 

Summary of Proposed Flood Insurance Discharges for the Jordan River and 

Surplus Canal (cfs) 

Location 10-Year 50-Year 100-Year 500-Year 

At Head of Surplus Canal 1,900 (NA) 3,300 (NA) 3,300 (NA) 3,300 

At 2100 South 2,000 (3,800) 3,400 (4,700) 3,400 (7,400) 3,400 

At Mill Creek Confluence 2,000 (3,800) 3,400 (4,700) 3,400 (7,400) 3,400 

At Big Cottonwood Creek 
Confluence 

1,930 (3,665) 3,360 (4,535) 3,360 (7,145) 3,360 

At Little Cottonwood 
Creek Confluence 

1,585 3,010 (3,740) 3,015 (5,925) 3,015 

At 5800 South 1,200 2,280 2,850 (4,560) 2,935 

At 9000 South 1,170 2,230 2,790 (4,465) 2,900 

At Jordan Narrows 1,260 2,400 3,000 (4,800) 3,220 

Note:  Black numbers are current effective flood insurance study discharges.  Red numbers are proposed 
discharges that have been reduced to account for the regulation of discharges from Utah Lake in accordance with 
the 1985 Compromise Agreement requirements to keep peak flows at 2100 South below 3,400 cfs. 



 
September 14, 2015 
Page 2 
 
 
The goal of this submittal is to obtain FEMA’s approval of the proposed discharges shown in Table 1.  
Once that is complete, Salt Lake County will begin making plans to certify the levees along the Surplus 
Canal.  Revising discharge values is a critical component to certifying the levees as it returns the 
discharge values to the original levee design discharge values.  The original levees were design to 
convey 3,300 cfs.  Based on the current effective discharge of 4,700 cfs, the levees are freeboard 
deficient. 
 
We understand this is a unique request and we look forward to working with you to the successful 
completion of this request.  Your prompt attention to this request will be greatly appreciated.  If you 
have any technical questions pertaining to this request or accompanying backup data, or if you need 
additional information, please contact Craig Bagley (cbagley@bowencollins.com) or Matt Stayner 
(mstayner@bowencollins.com). 
 
Sincerely, 
 
Bowen Collins & Associates, Inc. 
 

 
 
Matthew H Stayner, P.E., C.F.M. 

Project Manager 
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SUMMARY 
A review of observed flows on the Jordan River between North Temple and Redwood road 
shows that the FEMA-designated 1% annual chance flow at 5th North (1,765 cfs) is much higher 
than any recorded instantaneous peak flow at this location (1,000 cfs).  Because of this apparent 
incongruity, it was determined that a statistical analysis should be prepared to estimate what a 
more likely 1% annual chance flow should be.  The analysis was performed in accordance with 
Bulletin 17b, “Guidelines for Determining Flood Flow Frequency”, of the Hydrology 
Subcommittee from the US Department of the Interior, using HEC-SSP software developed by 
the US Army Corps of Engineers.  Using a log-Pearson type III distribution with 33 years of 
gage data and a historic period of 93 years, a more likely 1% annual chance flood flow on the 
Jordan River at 5th North was determined to be 992 cfs. 
 
 
DIVERSION OF FLOWS AT THE SURPLUS CANAL 
The Lower Jordan River begins at the diversion of the Surplus Canal at 21st South Street and 
continues downstream until it empties into the wetlands and duck clubs near the borders of the 
Great Salt Lake.  The flows from the Upper Jordan River transition into the Surplus Canal with 
flows into the Lower Jordan River being diverted from the main waterway.  The Lower Jordan 
diversion has been modified several times over its life, with the current gate configuration 
consisting of two 10’ x 5’ box culverts, each with a radial gate.  Normal operation of the gates is 
for the gates to be partially closed to allow only enough water down the Lower Jordan River to 
meet irrigation water rights, typically 200 cfs or less.  The gates can be completely closed during 
high water sending all water down the Surplus Canal.  The maximum flow into the Lower Jordan 
River with the gates wide open is limited to approximately 500 cfs due to the current gate 
configuration. 
 
There is a streamflow gage on the Lower Jordan downstream of the diversion gates that has 
collected streamflow records from 1943 to the present.  These records are typically combined 
with the records of the streamflow gage on the Surplus Canal just downstream diversion to 
approximate the flow of the Jordan River upstream of the diversion.  On their own, the gage 
records on the Lower Jordan side of the diversion don’t provide a lot of useful information about 
flood flows in the Lower Jordan except to note what the flow was on a particular date at that 
location.  A statistical analysis of the gage data in this location to determine 1% annual chance 
flows would not be valuable in determining 1% annual chance flows at the diversion because the 
flows downstream of the diversion are controlled and do not represent natural events.  In 
addition, there is a large storm drain culvert just below the diversion, and upstream of the gage, 
that delivers additional storm water to the river.  The current operation procedure is to limit this 
flow to 200 cfs during high water events, and for this analysis, the 1% annual chance flow just 
below the diversion at 21st South Street is considered to be 200 cfs. 
 
 
5th NORTH FLOW ANALYSIS 
The 1% annual chance flow on the Lower Jordan River at 5th North Street is currently listed by 
FEMA as 1765 cfs and is based on an FIS Hydrology Report by Rollins, Brown, and Gunnell 
(RB&G) in 1980.  At the time of the RB&G study, the length of record from the streamflow gage 
at 5th North Street was insufficient to perform a meaningful statistical analysis.  The flow was 
thus determined by summing the estimated flow capacities of the storm drain pipes between the 
diversion at 21st South Street and North Temple Street.  Downstream of North Temple Street 
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there are several storm drains that discharge into the Jordan River, but none of these were found 
to have a meaningful impact on the flow in the river.  The flow capacity at North Temple was 
determined in the RB&G study to be 1790 cfs, and through losses and other routing parameters 
the flow was determined to be 1765 cfs at 5th North Street. 
 
The gage on the downstream side of 5th North Street has a streamflow record from 1977 until the 
present (2009), with the exception of the year 1987 in which the gage was not in operation.  
Instantaneous peak flows were taken from the gage data for each of these years.  In addition to 
the nearly continuous record from 1977 on, peak flows during the 1952 flood were recorded at 
this location and documented by the USGS.  These provide an instantaneous peak streamflow 
record for 33 systematic events. 
 
In addition to the measured flows at the 5th North gage site, there are two flood years that have 
been noted in historical documents for the Lower Jordan.  These are the floods of 1917 and 1922.  
The flows for these two events at North Temple Street (a few blocks upstream of the 5th North 
gage location) were 1000 cfs and 940 cfs respectively, as stated in a document prepared by the 
Salt Lake County Engineer’s Office in 1950 titled “Preliminary Report on Flood Control in the 
Jordan River.”  The 1950 County Engineer’s report notes that the 1917 flood was the largest 
recorded flow of reliable record the Lower Jordan had experienced to that time.   
 
Because the diversion configuration during these historical floods allowed much higher flows to 
enter the Lower Jordan than what the current conditions allow, the historic flood flows have been 
adjusted to probable current condition flows. 
 
The Salt Lake County report referenced above states that of the 1000 cfs reported for the 1917 
flood, an estimated 800 cfs came from the diversion at the Surplus Canal and 200 cfs came from 
inflow between the diversion and North Temple.  Adjusting the flows to correlate with the 
configuration of the current diversion (200 cfs), the flows at North Temple would likely have 
been near 400 cfs. 
 
The flood of 1922 peaked at about 940 cfs at North Temple.  Of this peak flow, 590 cfs 
reportedly came from the diversion at the Surplus Canal and 350 cfs came from local inflow 
between the diversion and North Temple.  Adjusting the flows to correlate with the configuration 
of the current diversion (200 cfs), the flows at North Temple would likely have been near 550 
cfs. 
 
Because neither of these flood flows exceed the highest peak of the systematic gage record, the 
flow values for the historical events were not considered in the analysis, but the historical period 
was adjusted to include the time from the earliest of these events (1917) to 2009, giving a 
historical period of 93 years. The historical events are presented with the systematic events in 
Table 1. 
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TABLE 1 – YEARLY INSTANTANEOUS PEAKS AT 5TH NORTH 
 

Water Year Date 

Peak 
Discharge 

(cfs)  Water Year Date 

Peak 
Discharge 

(cfs) 
1917* - 400*  1993 5/4/1993 796 
1922* - 550*  1994 4/10/1994 571 
1952 5/5/1952 667  1995 6/6/1995 637 
1977 5/16/1977 430  1996 4/17/1996 576 
1978 9/18/1978 792  1997 6/10/1997 617 
1979† 8/13/1979 265†  1998 6/17/1998 850 
1980 1/14/1980 395  1999 5/3/1999 655 
1981 5/3/1981 446  2000 9/23/2000 651 
1982 5/3/1982 657  2001 7/9/2001 470 
1983 6/1/1983 932  2002 11/22/2001 498 
1984 6/1/1984 832  2003 9/10/2003 494 
1985 10/12/1984 672  2004 3/26/2004 504 
1986 8/20/1986 817  2005 4/12/2005 669 
1988 4/18/1988 428  2006 4/15/2006 694 
1989 5/12/1989 618  2007 6/6/2007 551 
1990† 10/26/1989 276†  2008 8/31/2008 558 
1991 9/8/1991 618  2009 4/15/2009 548 
1992 10/27/1991 638     

     *Historical events (adjusted to current values) †Determined to be a low outlier in the analysis 
 

 
 
A statistical analysis using the maximum annual instantaneous peaks from the gage record and 
using the historical period as noted was prepared using the HEC-SSP software available from the 
Army Corps of Engineers.  No effort was made to try to adjust the systematic gage records for 
the effects of the upstream controls at the diversion.  However, it is felt that using these peak 
values as-is would produce a fair and probably slightly conservative result for the 1% annual 
chance event.  The analysis was based on a log-Pearson type III distribution and assumed a 
generalized skew of -0.25, as is consistent with previous hydrology studies in Salt Lake County.  
The results of this analysis provided the flood flow frequency curve shown in Figure 1.  The 
calculated flow for the 1% annual chance flow is 992 cfs. 
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FIGURE 1 – FLOOD FLOW FREQUENCY CURVE AT 5TH NORTH 

 
 
FLOWS BETWEEN THE LOWER JORDAN DIVERSION AND 5TH NORTH 
The total flow at 5th North Street is made up from the flow diverted at the Surplus Canal plus 
various piped systems that discharge directly to the river between the diversion and North 
Temple Street.  These include natural streams and local drainage.  The piped inflows that 
contribute to the total flood flow at 5th North Street occur primarily at the locations listed in 
Table 2.  If the 1% annual chance flood peak were to occur at the same time on each of these 
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tributaries, the estimated combined flow, as determined in the 1980 RB&G FIS study, would be 
approximately 1790 cfs at North Temple Street.  Through the gage and historical data used in 
this study it has been shown that these tributaries have not and likely will not peak at the same 
time and thus the flow on the Lower Jordan is much lower than predicted using the previous 
assumptions.  Though the 1% annual chance flows do not peak at the same time for each 
tributary, it is logical that the flow distribution for the 1% annual chance flow on the Lower 
Jordan would be similar to the distribution proposed in the effective FIS study.  This distribution 
is based on a detailed study of the capacity of the pipes that deliver the flows from each drainage 
area to the river.  Using this distribution method, the percentage of flow increase at each location 
was used in estimating the new amount of flow between the diversion and 5th North, as shown in 
Table 2 (rounded to 5 cfs).   
 
However, FEMA’s technical service provider has requested that in place of the above method of 
distribution, the distribution of flows between the gaged sites be based on the relative drainage 
area size.  This distribution was calculated in accordance with the methodologies described in the 
USGS’s Methods for Estimating Magnitude and Frequency of Peak Flows for Natural Streams 
in Utah (equation 2) and is included in Table 2.  Figure 2 shows the drainage basin sizes for each 
of the locations listed in Table 2.  These drainage basin sizes do not identically match the basin 
sizes listed in the effective FIS study, but have been delineated more recently and are assumed to 
be more accurate than the basin sizes shown previously.  The 1% annual chance flow from North 
Temple Street to the downstream end of the Lower Jordan is assumed to remain constant at 992 
cfs.  
 
As the distribution of flows based on the relative drainage area is the method that FEMA’s 
technical service provider requested be used, it is the distribution that we will consider as the 
final distribution between the Lower Jordan diversion and the gage at 5th North.  
 

TABLE 2 –FLOW DISTRIBUTION ANALYSIS FOR 1% ANNUAL CHANCE FLOOD 
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APPENDIX G 
FLOW MEASUREMENT DATA COLLECTION 
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500 North Bridge
Flow: 402 cfs
Top of Bridge: 4225.73 ft
Measure Down: 8.07 ft
WSE: 4217.66
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FIGURE NO.

SCALE:NORTH:
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FIGURE NO.
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4800 South

Little Cottonwood Creek

ADCP Location
4700 South Bridge
Flow: 739 cfs
Top of Bridge: 4259.9 ft
Measure Down: 12.54 ft
WSE: 4247.36



Meas. No:

Date:

Station Number: 4800 S

Station Name: Jordan River 4800 S

Meas. No: 0

Date: 04/16/2019

Party: BK, SC

Boat/Motor: 

Gage Height: 0.00 ft

Width: 58.6 ft

Area: 275 ft²

G.H.Change: 0.000 ft

Processed by: SC

Mean Velocity: 2.70 ft/s

Discharge: 739 ft³/s

Area Method: Avg. Course

Nav. Method: Bottom Track

MagVar Method: None (0.0°)

Depth: Composite (BT)

Discharge Method: Proportional

% Correction: 0.94

ADCP Depth: 0.250 ft

Shore Ens.:10

Bottom Est: Power (0.1667)

Top Est: Power (0.1667)

Index Vel.: 0.00 ft/s

Adj.Mean Vel: 0.00 ft/s

Rated Area: 0.000 ft²

Control1: Unspecified

Control2: Unspecified

Control3: Unspecified

Rating No.: 1

Qm Rating: U

Diff.: 0.000%

Screening Thresholds: ADCP:

Performed Diag. Test:

Performed Moving Bed Test:

Meas. Location:

Filename Prefix:

Software:

BT 3-Beam Solution: YES

WT 3-Beam Solution: YES

BT Error Vel.: 0.33 ft/s

WT Error Vel.: 1.25 ft/s

BT Up Vel.: 1.00 ft/s

WT Up Vel.: 3.00 ft/s

Use Weighted Mean Depth: YES

Max. Vel.: 5.98 ft/s

Max. Depth: 7.84 ft

Mean Depth: 4.71 ft

% Meas.: 71.24 

Water Temp.: None

ADCP Temp.: 52.0 °F

Type/Freq.: StreamPro / 2000 kHz

Serial #: 1996

Bin Size: 5 cm

BT Mode: 10

WT Mode: 12

Firmware: 31.16

Blank: 3 cm

BT Pings: 2

WT Pings: 6

Performed Diag. Test: NO

Performed Moving Bed Test: YES

Performed Compass Calibration: YES    Evaluation: YES

Meas. Location: Arrowhead Park Foot Bridge

Project Name: Station 4800 S 04162019_0.mm

Software: 2.20

 Tr.#
 Edge Distance

    L     R
 #Ens.

MBT Corrected Discharge

   Top  Middle  Bottom    Left   Right   Total
 Width   Area

     Time

 Start   End

  Mean Vel.

  Boat  Water

 % Bad

 Ens.  Bins

000 R 4 6 207 72.4 507 129 3.96 7.84 720 53 257 13:50 13:54 0.31 2.81 7 1

001 L 4 6 192 79.2 548 129 4.27 1.62 763 67 305 13:54 13:58 0.35 2.50 10 2

002 R 4 6 188 74.4 529 134 5.05 1.84 744 53 254 13:59 14:02 0.29 2.93 4 1

003 L 4 6 163 74.4 522 129 4.73 -0.989 729 62 284 14:03 14:06 0.36 2.57 7 1

4 6 187 75.1 527 130 4.50 2.58 739 59 275 0.32 2.70 7 1

0 0 18 2.89 17.2 2.40 0.485 3.74 18.5 7.1 24.2 0.04 0.20

0.0% 0.0% 9.8% 3.8% 3.3% 1.8% 10.8% 144.9% 2.5% 12.1% 8.8% 10.9% 7.4%

00:16TotalMean

SDev

SD/M

Remarks:



 
 
 
 
 
 
 
 
 
 

APPENDIX H 
VALLEY ANALYSIS STUDY  

(MICHAEL BAKER INTERNATIONAL, INC.) 
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APPENDIX I 
LOWER JORDAN RIVER LEVEE EVALUATION 

 (CH2M HILL) 
 

  



















































































































































































































































































































 

 
 
 
 
 
 
 
 
 
 

APPENDIX J 
SURVEY DATA 

 (INCLUDED DIGITALLY) 
 

  



 

 
 
 
 
 
 
 
 
 
 

APPENDIX K 
HECRAS MODEL 

 (INCLUDED DIGITALLY) 
 

  



 

 
 
 
 
 
 
 
 
 
 

APPENDIX L 
PHOTOS 

 (INCLUDED DIGITALLY) 
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