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Photo 5-1.  Kaweah River below Terminus Dam stream gaging station 

 

 
Photo 5-2.  Terminus Dam weather station 
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Photo 5-3.  Giant Forest climatological station 
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1. Background 
 
The City of Visalia has a population of about 90,000 and is located in Tulare County in the 
southern portion of California’s Central Valley, approximately 200 miles north of Los Angeles 
and 220 miles south of Sacramento (see Figure 1).  The climate in this region is Mediterranean, 
with the majority of precipitation occurring between November and April.  Average annual 
rainfall totals range from 10 inches at the valley floor to 55 inches near the crest of the Sierra 
Nevada Mountains, with much of the precipitation falling as snow at higher elevations.  Major 
flooding is typically generated by rain and rain-on-snow events, with lesser flood flows resulting 
from snowmelt runoff. 
 
Visalia lies on the lower portion of a large alluvial fan formed by the Kaweah and St. Johns 
Rivers and their distributaries at the foot of the Sierra Nevada Range along the eastern border of 
the valley.  The fan has been largely stabilized by agriculture and development since the early 
1900s.  The distributary channels are utilized for transport and delivery of irrigation water, and 
many of the diversions are controlled by turnout structures.  This network of channels is 
undersized for very large flood events, and excess flows result in shallow flooding across large 
portions of the alluvial fan.  Visalia has experienced several such damaging flood events over the 
last 100 years.  The most significant flooding occurred in December 1955 when downtown 
Visalia was inundated by several feet of water.  Terminus Dam was constructed upstream of the 
apex of the alluvial fan in 1962, providing considerable flood protection via the Lake Kaweah 
reservoir.  The largest flood on the Kaweah River since construction of the dam occurred in 
December 1966: reservoir operations reduced a peak inflow of about 73,000 cfs to a peak 
outflow of less than 5,500 cfs.   
 
 

2. Corps of Engineers Hydrologic Analyses 
 
The Sacramento District of the Corps of Engineers initiated a feasibility study for increasing 
flood and water supply storage at Lake Kaweah in the late 1980s.  The alternative selected for 
implementation was a 21-foot raise of the Terminus Dam spillway, with construction finalized in 
2004.  The dam raise was completed by installing fusegates across the spillway; these have a 
design return period of greater than 10,000 years.  The Corps of Engineers performed hydrologic 
analyses in support of this modification, determining revised reservoir outflows for a range of 
return periods.  
 
Wayne Johnson of the Water Management Section of the Corps of Engineers Sacramento 
District provided hydrographs for the flood events of interest on the Kaweah River below the 
dam and its downstream tributaries.  A meeting was held with Mr. Johnson to discuss the 
Kaweah River hydrology, as he was the primary hydrologist on the Lake Kaweah project.  nhc 
also reviewed the report “Kaweah River Basin, California – Hydrology” (Corps of Engineers, 
1990); this report is provided in Appendix A.  The Kaweah River hydrology report summarizes 
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the analyses performed for the feasibility study and is currently the only written documentation 
available describing the hydrology of the reservoir with the raised spillway.  The Terminus Dam 
Water Control Manual will contain a description of the final hydrology developed for the 
spillway raise, but will not be available until late spring 2005.  Mr. Johnson noted that the 
hydrologic analyses have not changed substantially from those documented in the 1990 report.   
 
Lake Kaweah is operated to provide flood control storage from November through March, and is 
allowed to fill starting in late spring for water supply storage.  The objective flow is 5,500 cfs at 
McKays Point, approximately two miles downstream of the reservoir.  The objective flow 
includes estimated contributions from three local tributaries which enter the Kaweah River 
system below Terminus Dam: Dry, Mehrten and Yokohl Creeks.  Figure 2 shows the inflow 
locations of these tributaries as well as the general distributary nature of the system.  The Corps 
of Engineers developed a series of 30-day hydrographs for the Kaweah River and each tributary 
using standard design flood methodology, as described below.  This information is available in 
greater detail in the Corps’ hydrology report for the Kaweah River Basin (Corps of Engineers, 
1990). 
 
Unimpaired rainflood and snowmelt frequency analyses were performed using an 85-year flow 
record for the Kaweah River and a 29-year flow record for Dry Creek.  The Kaweah River gage 
is located just upstream of the reservoir, and the Dry Creek gage is located just upstream of its 
confluence with the Kaweah River.  Frequency curves were developed for the peak, 1-, 3-, 7-, 
15- and 30-day flows for return periods of 10, 20, 50, 100, 200, 500 and 1000 years.  The largest 
floods occur during rain and rain-on-snow events; snowmelt alone does not normally generate 
the largest peak annual flows. 
 
An HEC-1 rainfall-runoff model was developed for the Kaweah River and Dry Creek watersheds 
using the Snyder unit hydrograph method to generate one-hour unit hydrographs for each basin.  
The HEC-1 model was then calibrated to the historical December 1966 and January 1969 flood 
hydrographs by adjusting loss rates and base flows.  The resultant HEC-1 model was used to 
develop the Standard Project Flood (SPF) at the dam site and on the downstream tributaries (Dry, 
Yokohl and Merhten Creeks).   
 
A hypothetical flood series representative of the region was then developed from the SPF and the 
unimpaired rainflood frequency analysis results for return periods of 10 through 1000 years.  
Each 30-day flood series consists of six 5-day waves, and incorporates the 1- through 30-day 
volumes determined from the frequency analysis.  Each wave was generated by applying a ratio 
to the SPF, and the largest wave was set as the fourth wave, addressing possible antecedent storm 
conditions.  Reservoir routing was performed using the hypothetical flood series on the Kaweah 
River and tributaries downstream of the dam, a starting reservoir volume of 12,000 acre-feet and 
current reservoir operating rules.  The resultant concurrent Terminus Dam, Dry Creek and 
Merhten/Yokohl Creek hourly hydrographs are available for the Federal Emergency 
Management Agency (FEMA) regulatory flows of 10-, 50-, 100- and 500-year return periods.  
The Corps of Engineers provided several spreadsheets that documented these flows as well as the 
reservoir routing process; these are included as electronic files with this report. 
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3. Application of Flows to the City of Visalia Flood 
Insurance Study 

 
Review of the Corps of Engineers hydrologic analysis in support of the Terminus Dam raise 
indicates that development of the design hydrographs follows standard Corps practices.  Several 
elements of the analysis were reviewed in detail to assess the validity of utilizing these flows for 
FEMA’s Flood Insurance Study for the City of Visalia. 
 
The first element is the Corps of Engineers’ standard practice of using expected probability when 
performing frequency analyses for design projects.  This generally results in higher flows than 
computed probability, which FEMA prefers for flood insurance studies.  The magnitude of the 
difference between computed and expected probability decreases as the number of years in the 
record increases, however.  Given that an 85-year record was used for the frequency analyses on 
the Kaweah River, the 10-, 50-, 100- and 500-year flows determined with expected probability 
are not likely to be significantly different than those determined with computed probability.   
 
The second element of the hydrologic analysis looked at in detail was the initial reservoir volume 
assumed for the reservoir routing.  Mr. Johnson noted in our interview that a volume of 12,000 
acre-feet was assumed at the start of the 30-day inflow hydrograph; this volume corresponds to 
the target flood season storage volume on the reservoir operating curve.  It should be noted that 
this volume differs from the initial reservoir volume of 8,000 acre-feet originally reported in the 
Corps’ 1990 Kaweah River Hydrology Report.  Lake Kaweah daily reservoir volumes were 
downloaded from a Corps of Engineers website for Water Years 1995 through 2004.  A duration 
analysis of these reservoir volumes indicates that the volume of 12,000 acre-feet was exceeded 
47% of the time during the flood control season (November through March) over the last 10 
years.  While a portion of this time can be attributed to periods immediately following large 
storms, the fact that the reservoir is fuller than the assumption used in the Corps analysis almost 
50% of the time is a potential issue.  The effect of assuming a greater initial reservoir volume 
was therefore investigated using the Corps of Engineers reservoir routing spreadsheets.  A less 
frequently exceeded initial reservoir volume of 24,000 acre-feet, which is exceeded about 20% 
of the time during flood control season, was tested.  The corresponding peak outflow was about 
25,000 cfs, which is almost 40% larger than the currently defined 100-year flow of 18,000 cfs.  
This reflects the fact that the 100-year peak discharge occurs while the reservoir is spilling and a 
relatively small change in storage volume causes a large increase in outflow.   
 
Finally, the 30-day design inflow hydrograph was compared to several of the largest recorded 
flow events on the Kaweah River to assess how well the synthetic hydrograph matched actual 
flood patterns.  Average daily flows during the December 1955 and December 1966 were used 
for the comparison.  The results shown in Figure 3 indicate that the design inflow hydrograph is 
fairly representative of large flood events on the Kaweah River.  The primary difference in the 
synthetic hydrograph is the series of smaller events preceding the largest flow.  This suggests 
that the design inflow hydrograph is somewhat conservative, and may offset uncertainty in the 
initial reservoir volume. 
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4. Conclusions and Recommendations 
 
nhc reviewed the Corps of Engineers hydrology developed in support of the 21-foot spillway 
raise at Terminus Dam for application to the City of Visalia Flood Insurance Study.  Three main 
elements of the hydrology study were examined: 1) the use of expected probability in the 
frequency analyses; 2) the initial reservoir volume; and 3) comparison of the design inflow 
hydrograph to actual flood event patterns. 
 
The Corps of Engineers standard application of expected probably was determined to not have 
any significant implications for the City of Visalia Flood Insurance Study.  While FEMA prefers 
computed probability in determining the 100-year discharge, the 85-year flow record is long 
enough to suggest that the computed probability flows are likely not much different than the 
expected probability flows.   
 
Unlike the use of expected probability, the initial reservoir volume assumption does appear to 
have a significant impact on the 100-year discharge.  The Corps of Engineers used 12,000 acre-
feet for their analysis, which corresponds to the operational target during much of the flood 
control season.  Since this volume has been exceeded 47% of the time during the winter months 
over the last 10 years, the Corps’ flow routing analyses were re-run assuming a larger initial 
volume of 24,000 acre-feet.  The resultant 100-year discharge of these analyses (25,000 cfs) is 
almost 40% larger than the Corps’ estimated 100-year discharge of 18,000 cfs.  While the 
sensitivity of the 100-year discharge to the starting reservoir water level is of some concern in 
defining the City of Visalia Flood Insurance Study flows, it is impossible to say with any 
reliability what level the reservoir would be at the onset of the 30-day Corps storm progression.  
Furthermore, the pattern of the design inflow hydrograph, which includes several small events 
antecedent to the large event, is somewhat conservative when compared to the patterns of actual 
flood events.  This conservatism may offset some of the concern with using the lower starting 
reservoir volume.   
 
Review of the hydrologic analyses performed by the Corps of Engineers in support of the 
Terminus Dam spillway raise indicates that these analyses are generally applicable for use in the 
City of Visalia Flood Insurance Study.  There is some concern that the Corps’ estimated 100-
year discharge of 18,000 cfs may be low if the event were to occur coincident with a fuller 
reservoir starting condition.  However, considering that the Corps of Engineers are expected to 
certify the flows developed in their evaluation the Lake Kaweah Project, there does not appear to 
be a compelling reason to use alternative flows.  nhc therefore recommends that the Corps of 
Engineers design hydrographs be used for the 10-, 50-, 100- and 500-year FEMA flood events. 
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Provost & Pritchard Spreadsheet Model 
  



Hannah Ranch Project Flooding Model / 10 Year Storm - Dry Creek Hydrograph

Key Factors: 0.3 300 700 500 33.33% 50.00% 50.00%
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DAY 1 1 1 24 2 2 7 0 4 0 3 0 1 0 1 0.0 0 0.0 1 0.0 0 0.0

DAY 1 2 2 23 2 4 7 0 4 0 3 0 1 0 1 0.0 0 0.0 1 0.0 0 0.0

DAY 1 3 3 22 2 6 7 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0

DAY 1 4 4 22 2 8 7 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0

DAY 1 5 5 21 2 9 6 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0
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DAY 1 5 5 21 2 9 6 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0

DAY 1 6 6 21 2 11 6 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0

DAY 1 7 7 20 2 13 6 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0

DAY 1 8 8 20 2 14 6 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0

DAY 1 9 9 19 2 16 6 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0

DAY 1 10 10 19 2 17 6 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0

DAY 1 11 11 18 1 19 5 0 3 0 2 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0

DAY 1 12 12 53 4 23 16 0 10 0 7 0 2 0 1 0.0 0 0.0 1 0.0 0 0.0

DAY 1 13 13 169 14 37 51 0 32 0 23 0 8 0 4 0.0 0 0.0 4 0.0 0 0.0

DAY 1 14 14 433 36 73 130 0 81 0 59 0 20 0 10 0.0 0 0.0 10 0.0 0 0.0

DAY 1 15 15 885 73 146 266 0 165 0 120 0 40 0 20 0.0 0 0.0 20 0.0 0 0.0

DAY 1 16 16 1,416 117 263 425 125 264 78 193 57 64 19 32 0.0 9 0.0 32 0.0 9 0.0

DAY 1 17 17 1,837 152 415 551 251 343 156 250 114 83 38 42 0.0 19 0.0 42 0.0 19 0.0

DAY 1 18 18 1,979 164 579 594 294 369 183 269 133 90 44 45 0.0 22 0.0 45 0.0 22 0.0

DAY 1 19 19 1,777 147 725 533 233 331 145 242 106 81 35 40 0.0 18 0.0 40 0.0 18 0.0

DAY 1 20 20 1,348 111 837 404 104 251 65 183 47 61 16 31 0.0 8 0.0 31 0.0 8 0.0

DAY 1 21 21 885 73 910 266 0 165 0 120 0 40 0 20 0.0 0 0.0 20 0.0 0 0.0

DAY 1 22 22 513 42 952 154 0 96 0 70 0 23 0 12 0.0 0 0.0 12 0.0 0 0.0

DAY 1 23 23 276 23 975 83 0 51 0 38 0 13 0 6 0.0 0 0.0 6 0.0 0 0.0

DAY 1 24 24 231 19 994 69 0 43 0 31 0 10 0 5 0.0 0 0.0 5 0.0 0 0.0

DAY 2 1 25 225 19 1,013 68 0 42 0 31 0 10 0 5 0.0 0 0.0 5 0.0 0 0.0

DAY 2 2 26 220 18 1,031 66 0 41 0 30 0 10 0 5 0.0 0 0.0 5 0.0 0 0.0
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DAY 2 2 26 220 18 1,031 66 0 41 0 30 0 10 0 5 0.0 0 0.0 5 0.0 0 0.0

DAY 2 3 27 215 18 1,049 65 0 40 0 29 0 10 0 5 0.0 0 0.0 5 0.0 0 0.0

DAY 2 4 28 209 17 1,066 63 0 39 0 28 0 9 0 5 0.0 0 0.0 5 0.0 0 0.0

DAY 2 5 29 204 17 1,083 61 0 38 0 28 0 9 0 5 0.0 0 0.0 5 0.0 0 0.0

DAY 2 6 30 199 16 1,099 60 0 37 0 27 0 9 0 5 0.0 0 0.0 5 0.0 0 0.0

DAY 2 7 31 194 16 1,115 58 0 36 0 26 0 9 0 4 0.0 0 0.0 4 0.0 0 0.0

DAY 2 8 32 190 16 1,131 57 0 35 0 26 0 9 0 4 0.0 0 0.0 4 0.0 0 0.0

DAY 2 9 33 185 15 1,146 56 0 35 0 25 0 8 0 4 0.0 0 0.0 4 0.0 0 0.0

DAY 2 10 34 180 15 1,161 54 0 34 0 24 0 8 0 4 0.0 0 0.0 4 0.0 0 0.0

DAY 2 11 35 176 15 1,176 53 0 33 0 24 0 8 0 4 0.0 0 0.0 4 0.0 0 0.0

DAY 2 12 36 172 14 1,190 52 0 32 0 23 0 8 0 4 0.0 0 0.0 4 0.0 0 0.0

DAY 2 13 37 168 14 1,204 50 0 31 0 23 0 8 0 4 0.0 0 0.0 4 0.0 0 0.0

DAY 2 14 38 164 14 1,218 49 0 31 0 22 0 7 0 4 0.0 0 0.0 4 0.0 0 0.0

DAY 2 15 39 160 13 1,231 48 0 30 0 22 0 7 0 4 0.0 0 0.0 4 0.0 0 0.0

DAY 2 16 40 156 13 1,244 47 0 29 0 21 0 7 0 4 0.0 0 0.0 4 0.0 0 0.0

DAY 2 17 41 152 13 1,256 46 0 28 0 21 0 7 0 3 0.0 0 0.0 3 0.0 0 0.0

DAY 2 18 42 148 12 1,268 44 0 28 0 20 0 7 0 3 0.0 0 0.0 3 0.0 0 0.0

DAY 2 19 43 145 12 1,280 44 0 27 0 20 0 7 0 3 0.0 0 0.0 3 0.0 0 0.0

DAY 2 20 44 141 12 1,292 42 0 26 0 19 0 6 0 3 0.0 0 0.0 3 0.0 0 0.0

DAY 2 21 45 312 26 1,318 94 0 58 0 42 0 14 0 7 0.0 0 0.0 7 0.0 0 0.0

DAY 2 22 46 662 55 1,373 199 0 123 0 90 0 30 0 15 0.0 0 0.0 15 0.0 0 0.0

DAY 2 23 47 969 80 1,453 291 0 181 0 132 0 44 0 22 0.0 0 0.0 22 0.0 0 0.0

DAY 2 24 48 1,120 93 1,545 336 36 209 22 152 16 51 5 25 0.0 3 0.0 25 0.0 3 0.0
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DAY 2 23 47 969 80 1,453 291 0 181 0 132 0 44 0 22 0.0 0 0.0 22 0.0 0 0.0

DAY 2 24 48 1,120 93 1,545 336 36 209 22 152 16 51 5 25 0.0 3 0.0 25 0.0 3 0.0

DAY 3 1 49 1,126 93 1,638 338 38 210 23 153 17 51 6 26 0.0 3 0.0 26 0.0 3 0.0

DAY 3 2 50 1,061 88 1,726 318 18 198 11 144 8 48 3 24 0.0 1 0.0 24 0.0 1 0.0

DAY 3 3 51 970 80 1,806 291 0 181 0 132 0 44 0 22 0.0 0 0.0 22 0.0 0 0.0

DAY 3 4 52 844 70 1,876 253 0 157 0 115 0 38 0 19 0.0 0 0.0 19 0.0 0 0.0

DAY 3 5 53 713 59 1,935 214 0 133 0 97 0 32 0 16 0.0 0 0.0 16 0.0 0 0.0

DAY 3 6 54 703 58 1,993 211 0 131 0 96 0 32 0 16 0.0 0 0.0 16 0.0 0 0.0

DAY 3 7 55 917 76 2,069 275 0 171 0 125 0 42 0 21 0.0 0 0.0 21 0.0 0 0.0

DAY 3 8 56 1,278 106 2,174 383 83 238 52 174 38 58 13 29 0.0 6 0.0 29 0.0 6 0.0

DAY 3 9 57 1,629 135 2,309 489 189 304 117 222 86 74 29 37 0.0 14 0.0 37 0.0 14 0.0

DAY 3 10 58 1,866 154 2,463 560 260 348 161 254 118 85 39 42 0.0 20 0.0 42 0.0 20 0.0

DAY 3 11 59 1,966 162 2,626 590 290 367 180 268 131 89 44 45 0.0 22 0.0 45 0.0 22 0.0

DAY 3 12 60 1,989 164 2,790 597 297 371 184 271 135 90 45 45 0.0 22 0.0 45 0.0 22 0.0

DAY 3 13 61 2,005 166 2,956 602 302 374 187 273 137 91 46 45 0.0 23 0.0 45 0.0 23 0.0

DAY 3 14 62 2,077 172 3,127 623 323 387 201 283 147 94 49 47 0.0 24 0.0 47 0.0 24 0.0

DAY 3 15 63 2,255 186 3,314 677 377 421 234 307 171 102 57 51 0.0 28 0.0 51 0.0 28 0.0

DAY 3 16 64 2,550 211 3,524 765 465 476 289 347 211 116 70 58 0.0 35 0.0 58 0.0 35 0.0

DAY 3 17 65 2,931 242 3,767 879 579 547 360 399 263 133 88 66 0.0 44 0.0 66 0.0 44 0.0

DAY 3 18 66 3,441 284 4,051 1,032 732 642 455 468 332 156 111 78 0.0 55 0.0 78 0.0 55 0.0

DAY 3 19 67 4,169 345 4,396 1,251 951 777 591 567 431 189 144 95 0.0 72 0.0 95 0.0 72 0.0

DAY 3 20 68 4,953 409 4,805 1,486 1,186 924 737 674 538 225 179 112 0.0 90 0.0 112 0.0 90 0.0

DAY 3 21 69 5,444 450 5,255 1,633 1,333 1,015 829 741 605 247 202 123 0.0 101 0.0 123 0.0 101 0.0
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Hannah Ranch Project Flooding Model / 10 Year Storm - Dry Creek Hydrograph

Key Factors: 0.3 300 700 500 33.33% 50.00% 50.00%
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CFS CFS CFS CFS CFS CFS CFS CFS CFS AF CFS AF CFS AF CFS AF

With 

Project 

DS of 

FKC

With 

Project 

DS of 

Outside 

Creek

With 

Project 

DS of 

Deep 

Creek

STANDARD PROJECT FLOOD FLOW 

(SPECIFIC) DRY CREEK NEAR LEMONCOVE 

(HOURLY FLOW IN C.F.S.)

DAY 3 22 70 5,360 443 5,698 1,608 1,308 1,000 813 729 593 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 3 23 71 4,701 389 6,086 1,410 1,110 877 690 640 504 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 3 24 72 3,808 315 6,401 1,142 842 710 524 518 382 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 1 73 3,051 252 6,653 915 615 569 382 415 279 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 2 74 2,471 204 6,857 741 441 461 274 336 200 247 202 123 0.0 101 0.0 123 0.0 101 0.0DAY 4 2 74 2,471 204 6,857 741 441 461 274 336 200 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 3 75 1,949 161 7,019 585 285 363 177 265 129 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 4 76 1,428 118 7,137 428 128 266 80 194 58 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 5 77 930 77 7,213 279 0 173 0 127 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 6 78 523 43 7,257 157 0 98 0 71 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 7 79 265 22 7,279 80 0 49 0 36 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 8 80 231 19 7,298 69 0 43 0 31 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 9 81 225 19 7,316 68 0 42 0 31 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 10 82 219 18 7,334 66 0 41 0 30 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 11 83 214 18 7,352 64 0 40 0 29 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 12 84 209 17 7,369 63 0 39 0 28 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 13 85 204 17 7,386 61 0 38 0 28 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 14 86 199 16 7,403 60 0 37 0 27 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 15 87 194 16 7,419 58 0 36 0 26 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 16 88 189 16 7,434 57 0 35 0 26 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 17 89 185 15 7,450 56 0 35 0 25 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 18 90 180 15 7,464 54 0 34 0 24 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 19 91 176 15 7,479 53 0 33 0 24 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 20 92 172 14 7,493 52 0 32 0 23 0 247 152 123 0.0 76 0.0 123 0.0 76 0.0

DAY 4 21 93 167 14 7,507 50 0 31 0 23 0 247 102 123 0.0 51 0.0 123 0.0 51 0.0

DAY 4 22 94 163 13 7,520 49 0 30 0 22 0 247 18 123 0.0 9 0.0 123 0.0 9 0.0

DAY 4 23 95 159 13 7,534 48 0 30 0 22 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0DAY 4 23 95 159 13 7,534 48 0 30 0 22 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0

DAY 4 24 96 155 13 7,546 47 0 29 0 21 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0

DAY 5 1 97 152 13 7,559 46 0 28 0 21 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0

DAY 5 2 98 148 12 7,571 44 0 28 0 20 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0

DAY 5 3 99 144 12 7,583 43 0 27 0 20 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0

DAY 5 4 100 141 12 7,595 42 0 26 0 19 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0

DAY 5 5 101 137 11 7,606 41 0 26 0 19 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0

DAY 5 6 102 134 11 7,617 40 0 25 0 18 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0

DAY 5 7 103 131 11 7,628 39 0 24 0 18 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0

DAY 5 8 104 128 11 7,639 38 0 24 0 17 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0

DAY 5 9 105 124 10 7,649 37 0 23 0 17 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0

DAY 5 10 106 121 10 7,659 36 0 23 0 16 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0

DAY 5 11 107 118 10 7,669 35 0 22 0 16 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0

DAY 5 12 108 115 10 7,678 35 0 21 0 16 0 197 0 98 0.0 0 0.0 98 0.0 0 0.0

DAY 5 13 109 113 9 7,687 34 0 21 0 15 0 147 0 73 0.0 0 0.0 73 0.0 0 0.0

DAY 5 14 110 110 9 7,696 33 0 21 0 15 0 97 0 48 0.0 0 0.0 48 0.0 0 0.0

DAY 5 15 111 107 9 7,705 32 0 20 0 15 0 47 0 23 0.0 0 0.0 23 0.0 0 0.0

DAY 5 16 112 105 9 7,714 32 0 20 0 14 0 22 0 11 0.0 0 0.0 11 0.0 0 0.0

DAY 5 17 113 102 8 7,722 31 0 19 0 14 0 11 0 5 0.0 0 0.0 5 0.0 0 0.0

DAY 5 18 114 100 8 7,731 30 0 19 0 14 0 5 0 3 0.0 0 0.0 3 0.0 0 0.0

DAY 5 19 115 97 8 7,739 29 0 18 0 13 0 2 0 1 0.0 0 0.0 1 0.0 0 0.0

DAY 5 20 116 95 8 7,747 29 0 18 0 13 0 2 0 1 0.0 0 0.0 1 0.0 0 0.0

DAY 5 21 117 93 8 7,754 28 0 17 0 13 0 2 0 1 0.0 0 0.0 1 0.0 0 0.0

DAY 5 20 116 95 8 7,747 29 0 18 0 13 0 2 0 1 0.0 0 0.0 1 0.0 0 0.0

DAY 5 21 117 93 8 7,754 28 0 17 0 13 0 2 0 1 0.0 0 0.0 1 0.0 0 0.0

DAY 5 22 118 90 7 7,762 27 0 17 0 12 0 2 0 1 0.0 0 0.0 1 0.0 0 0.0

DAY 5 23 119 88 7 7,769 26 0 16 0 12 0 2 0 1 0.0 0 0.0 1 0.0 0 0.0

DAY 5 24 120 86 7 7,776 26 0 16 0 12 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0

28,227 13,196 17,547 8,203 12,804 5,986 12,805 5,986 6,402 0 2,993 0 6,402 0 2,993 0

15,032 CFS-HRS 9,344 CFS-HRS 6,819 CFS-HRS 12,805

1,242 AF 772 AF 564 AF

Total layoff into Outside and Deep Creeks = 1,336 AF
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Hannah Ranch Project Flooding Model / 25 Year Storm - Dry Creek Hydrograph

Key Factors: 0.3 300 700 500 33.33% 50.00% 50.00%

PROB. 
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RATIO 
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10 1 Site Creek Creek Basin Basin Creek Volume Creek Volume Creek Volume Creek Volume

DAY HOUR HOURS CFS
AC-FT 

/HOUR

TOTAL 

AC-FT
CFS CFS CFS CFS CFS CFS CFS CFS CFS AF CFS AF CFS AF CFS AF

DAY 1 1 1 24 2 2 7 0 4 0 3 0 1 0 1 0.0 0 0.0 1 0.0 0 0.0

DAY 1 2 2 23 2 4 7 0 4 0 3 0 1 0 1 0.0 0 0.0 1 0.0 0 0.0

DAY 1 3 3 22 2 6 7 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0

DAY 1 4 4 22 2 8 7 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0

DAY 1 5 5 21 2 9 6 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0

DAY 1 6 6 21 2 11 6 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0

With 

Project 

DS of 

FKC

With 

Project 

DS of 

Outside 

Creek

With 

Project 

DS of 

Deep 

Creek

STANDARD PROJECT FLOOD FLOW 

(SPECIFIC) DRY CREEK NEAR LEMONCOVE 

(HOURLY FLOW IN C.F.S.)

1,600

1,800

DAY 1 6 6 21 2 11 6 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0

DAY 1 7 7 20 2 13 6 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0

DAY 1 8 8 20 2 14 6 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0

DAY 1 9 9 19 2 16 6 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0

DAY 1 10 10 19 2 17 6 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0

DAY 1 11 11 18 1 19 5 0 3 0 2 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0

DAY 1 12 12 53 4 23 16 0 10 0 7 0 2 0 1 0.0 0 0.0 1 0.0 0 0.0

DAY 1 13 13 169 14 37 51 0 32 0 23 0 8 0 4 0.0 0 0.0 4 0.0 0 0.0

DAY 1 14 14 433 36 73 130 0 81 0 59 0 20 0 10 0.0 0 0.0 10 0.0 0 0.0

DAY 1 15 15 885 73 146 266 0 165 0 120 0 40 0 20 0.0 0 0.0 20 0.0 0 0.0

DAY 1 16 16 1,416 117 263 425 125 264 78 193 57 64 19 32 0.0 9 0.0 32 0.0 9 0.0

DAY 1 17 17 1,837 152 415 551 251 343 156 250 114 83 38 42 0.0 19 0.0 42 0.0 19 0.0

DAY 1 18 18 1,979 164 579 594 294 369 183 269 133 90 44 45 0.0 22 0.0 45 0.0 22 0.0

DAY 1 19 19 1,777 147 725 533 233 331 145 242 106 81 35 40 0.0 18 0.0 40 0.0 18 0.0

DAY 1 20 20 1,348 111 837 404 104 251 65 183 47 61 16 31 0.0 8 0.0 31 0.0 8 0.0

DAY 1 21 21 885 73 910 266 0 165 0 120 0 40 0 20 0.0 0 0.0 20 0.0 0 0.0

DAY 1 22 22 513 42 952 154 0 96 0 70 0 23 0 12 0.0 0 0.0 12 0.0 0 0.0

DAY 1 23 23 276 23 975 83 0 51 0 38 0 13 0 6 0.0 0 0.0 6 0.0 0 0.0

DAY 1 24 24 231 19 994 69 0 43 0 31 0 10 0 5 0.0 0 0.0 5 0.0 0 0.0

DAY 2 1 25 225 19 1,013 68 0 42 0 31 0 10 0 5 0.0 0 0.0 5 0.0 0 0.0

DAY 2 2 26 220 18 1,031 66 0 41 0 30 0 10 0 5 0.0 0 0.0 5 0.0 0 0.0

DAY 2 3 27 215 18 1,049 65 0 40 0 29 0 10 0 5 0.0 0 0.0 5 0.0 0 0.0
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DAY 2 3 27 215 18 1,049 65 0 40 0 29 0 10 0 5 0.0 0 0.0 5 0.0 0 0.0

DAY 2 4 28 209 17 1,066 63 0 39 0 28 0 9 0 5 0.0 0 0.0 5 0.0 0 0.0

DAY 2 5 29 204 17 1,083 61 0 38 0 28 0 9 0 5 0.0 0 0.0 5 0.0 0 0.0

DAY 2 6 30 199 16 1,099 60 0 37 0 27 0 9 0 5 0.0 0 0.0 5 0.0 0 0.0

DAY 2 7 31 194 16 1,115 58 0 36 0 26 0 9 0 4 0.0 0 0.0 4 0.0 0 0.0

DAY 2 8 32 190 16 1,131 57 0 35 0 26 0 9 0 4 0.0 0 0.0 4 0.0 0 0.0

DAY 2 9 33 185 15 1,146 56 0 35 0 25 0 8 0 4 0.0 0 0.0 4 0.0 0 0.0

DAY 2 10 34 180 15 1,161 54 0 34 0 24 0 8 0 4 0.0 0 0.0 4 0.0 0 0.0

DAY 2 11 35 176 15 1,176 53 0 33 0 24 0 8 0 4 0.0 0 0.0 4 0.0 0 0.0

DAY 2 12 36 172 14 1,190 52 0 32 0 23 0 8 0 4 0.0 0 0.0 4 0.0 0 0.0

DAY 2 13 37 168 14 1,204 50 0 31 0 23 0 8 0 4 0.0 0 0.0 4 0.0 0 0.0

DAY 2 14 38 164 14 1,218 49 0 31 0 22 0 7 0 4 0.0 0 0.0 4 0.0 0 0.0

DAY 2 15 39 160 13 1,231 48 0 30 0 22 0 7 0 4 0.0 0 0.0 4 0.0 0 0.0

DAY 2 16 40 156 13 1,244 47 0 29 0 21 0 7 0 4 0.0 0 0.0 4 0.0 0 0.0

DAY 2 17 41 152 13 1,256 46 0 28 0 21 0 7 0 3 0.0 0 0.0 3 0.0 0 0.0

DAY 2 18 42 148 12 1,268 44 0 28 0 20 0 7 0 3 0.0 0 0.0 3 0.0 0 0.0

DAY 2 19 43 145 12 1,280 44 0 27 0 20 0 7 0 3 0.0 0 0.0 3 0.0 0 0.0

DAY 2 20 44 141 12 1,292 42 0 26 0 19 0 6 0 3 0.0 0 0.0 3 0.0 0 0.0

DAY 2 21 45 312 26 1,318 94 0 58 0 42 0 14 0 7 0.0 0 0.0 7 0.0 0 0.0

DAY 2 22 46 662 55 1,373 199 0 123 0 90 0 30 0 15 0.0 0 0.0 15 0.0 0 0.0

DAY 2 23 47 969 80 1,453 291 0 181 0 132 0 44 0 22 0.0 0 0.0 22 0.0 0 0.0

DAY 2 24 48 1,120 93 1,545 336 36 209 22 152 16 51 5 25 0.0 3 0.0 25 0.0 3 0.0
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DAY 2 24 48 1,120 93 1,545 336 36 209 22 152 16 51 5 25 0.0 3 0.0 25 0.0 3 0.0

DAY 3 1 49 1,126 93 1,638 338 38 210 23 153 17 51 6 26 0.0 3 0.0 26 0.0 3 0.0

DAY 3 2 50 1,061 88 1,726 318 18 198 11 144 8 48 3 24 0.0 1 0.0 24 0.0 1 0.0

DAY 3 3 51 970 80 1,806 291 0 181 0 132 0 44 0 22 0.0 0 0.0 22 0.0 0 0.0

DAY 3 4 52 844 70 1,876 253 0 157 0 115 0 38 0 19 0.0 0 0.0 19 0.0 0 0.0

DAY 3 5 53 713 59 1,935 214 0 133 0 97 0 32 0 16 0.0 0 0.0 16 0.0 0 0.0

DAY 3 6 54 703 58 1,993 211 0 131 0 96 0 32 0 16 0.0 0 0.0 16 0.0 0 0.0

DAY 3 7 55 917 76 2,069 275 0 171 0 125 0 42 0 21 0.0 0 0.0 21 0.0 0 0.0

DAY 3 8 56 1,278 106 2,174 383 83 238 52 174 38 58 13 29 0.0 6 0.0 29 0.0 6 0.0

DAY 3 9 57 1,629 135 2,309 489 189 304 117 222 86 74 29 37 0.0 14 0.0 37 0.0 14 0.0

DAY 3 10 58 1,866 154 2,463 560 260 348 161 254 118 85 39 42 0.0 20 0.0 42 0.0 20 0.0

DAY 3 11 59 1,966 162 2,626 590 290 367 180 268 131 89 44 45 0.0 22 0.0 45 0.0 22 0.0

DAY 3 12 60 1,989 164 2,790 597 297 371 184 271 135 90 45 45 0.0 22 0.0 45 0.0 22 0.0

DAY 3 13 61 2,005 166 2,956 602 302 374 187 273 137 91 46 45 0.0 23 0.0 45 0.0 23 0.0

DAY 3 14 62 2,077 172 3,127 623 323 387 201 283 147 94 49 47 0.0 24 0.0 47 0.0 24 0.0

DAY 3 15 63 2,255 186 3,314 677 377 421 234 307 171 102 57 51 0.0 28 0.0 51 0.0 28 0.0

DAY 3 16 64 2,550 211 3,524 765 465 476 289 347 211 116 70 58 0.0 35 0.0 58 0.0 35 0.0

DAY 3 17 65 2,931 242 3,767 879 579 547 360 399 263 133 88 66 0.0 44 0.0 66 0.0 44 0.0

DAY 3 18 66 3,441 284 4,051 1,032 732 642 455 468 332 156 111 78 0.0 55 0.0 78 0.0 55 0.0

DAY 3 19 67 4,169 345 4,396 1,251 951 777 591 567 431 189 144 95 0.0 72 0.0 95 0.0 72 0.0

DAY 3 20 68 4,953 409 4,805 1,486 1,186 924 737 674 538 225 179 112 0.0 90 0.0 112 0.0 90 0.0

DAY 3 21 69 5,444 450 5,255 1,633 1,333 1,015 829 741 605 247 202 123 0.0 101 0.0 123 0.0 101 0.0
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Hannah Ranch Project Flooding Model / 25 Year Storm - Dry Creek Hydrograph

Key Factors: 0.3 300 700 500 33.33% 50.00% 50.00%

PROB. 
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RATIO 
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10 1 Site Creek Creek Basin Basin Creek Volume Creek Volume Creek Volume Creek Volume

DAY HOUR HOURS CFS
AC-FT 

/HOUR

TOTAL 

AC-FT
CFS CFS CFS CFS CFS CFS CFS CFS CFS AF CFS AF CFS AF CFS AF

With 

Project 

DS of 

FKC

With 

Project 

DS of 

Outside 

Creek

With 

Project 

DS of 

Deep 

Creek

STANDARD PROJECT FLOOD FLOW 

(SPECIFIC) DRY CREEK NEAR LEMONCOVE 

(HOURLY FLOW IN C.F.S.)

DAY 3 22 70 5,360 443 5,698 1,608 1,308 1,000 813 729 593 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 3 23 71 4,701 389 6,086 1,410 1,110 877 690 640 504 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 3 24 72 3,808 315 6,401 1,142 842 710 524 518 382 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 1 73 3,051 252 6,653 915 615 569 382 415 279 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 2 74 2,471 204 6,857 741 441 461 274 336 200 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 3 75 1,949 161 7,019 585 285 363 177 265 129 247 202 123 0.0 101 0.0 123 0.0 101 0.0DAY 4 3 75 1,949 161 7,019 585 285 363 177 265 129 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 4 76 1,428 118 7,137 428 128 266 80 194 58 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 5 77 930 77 7,213 279 0 173 0 127 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 6 78 523 43 7,257 157 0 98 0 71 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 7 79 265 22 7,279 80 0 49 0 36 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 8 80 231 19 7,298 69 0 43 0 31 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 9 81 225 19 7,316 68 0 42 0 31 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 10 82 219 18 7,334 66 0 41 0 30 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 11 83 214 18 7,352 64 0 40 0 29 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 12 84 209 17 7,369 63 0 39 0 28 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 13 85 204 17 7,386 61 0 38 0 28 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 14 86 199 16 7,403 60 0 37 0 27 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 15 87 194 16 7,419 58 0 36 0 26 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 16 88 189 16 7,434 57 0 35 0 26 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 17 89 185 15 7,450 56 0 35 0 25 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 18 90 180 15 7,464 54 0 34 0 24 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 19 91 176 15 7,479 53 0 33 0 24 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0

DAY 4 20 92 172 14 7,493 52 0 32 0 23 0 247 152 123 0.0 76 0.0 123 0.0 76 0.0

DAY 4 21 93 167 14 7,507 50 0 31 0 23 0 247 102 123 0.0 51 0.0 123 0.0 51 0.0

DAY 4 22 94 163 13 7,520 49 0 30 0 22 0 247 18 123 0.0 9 0.0 123 0.0 9 0.0

DAY 4 23 95 159 13 7,534 48 0 30 0 22 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0

DAY 4 24 96 155 13 7,546 47 0 29 0 21 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0DAY 4 24 96 155 13 7,546 47 0 29 0 21 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0

DAY 5 1 97 152 13 7,559 46 0 28 0 21 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0

DAY 5 2 98 148 12 7,571 44 0 28 0 20 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0

DAY 5 3 99 144 12 7,583 43 0 27 0 20 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0

DAY 5 4 100 141 12 7,595 42 0 26 0 19 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0

DAY 5 5 101 137 11 7,606 41 0 26 0 19 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0

DAY 5 6 102 134 11 7,617 40 0 25 0 18 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0

DAY 5 7 103 131 11 7,628 39 0 24 0 18 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0

DAY 5 8 104 128 11 7,639 38 0 24 0 17 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0

DAY 5 9 105 124 10 7,649 37 0 23 0 17 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0

DAY 5 10 106 121 10 7,659 36 0 23 0 16 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0

DAY 5 11 107 118 10 7,669 35 0 22 0 16 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0

DAY 5 12 108 115 10 7,678 35 0 21 0 16 0 197 0 98 0.0 0 0.0 98 0.0 0 0.0

DAY 5 13 109 113 9 7,687 34 0 21 0 15 0 147 0 73 0.0 0 0.0 73 0.0 0 0.0

DAY 5 14 110 110 9 7,696 33 0 21 0 15 0 97 0 48 0.0 0 0.0 48 0.0 0 0.0

DAY 5 15 111 107 9 7,705 32 0 20 0 15 0 47 0 23 0.0 0 0.0 23 0.0 0 0.0

DAY 5 16 112 105 9 7,714 32 0 20 0 14 0 22 0 11 0.0 0 0.0 11 0.0 0 0.0

DAY 5 17 113 102 8 7,722 31 0 19 0 14 0 11 0 5 0.0 0 0.0 5 0.0 0 0.0

DAY 5 18 114 100 8 7,731 30 0 19 0 14 0 5 0 3 0.0 0 0.0 3 0.0 0 0.0

DAY 5 19 115 97 8 7,739 29 0 18 0 13 0 2 0 1 0.0 0 0.0 1 0.0 0 0.0

DAY 5 20 116 95 8 7,747 29 0 18 0 13 0 2 0 1 0.0 0 0.0 1 0.0 0 0.0

DAY 5 21 117 93 8 7,754 28 0 17 0 13 0 2 0 1 0.0 0 0.0 1 0.0 0 0.0DAY 5 21 117 93 8 7,754 28 0 17 0 13 0 2 0 1 0.0 0 0.0 1 0.0 0 0.0

DAY 5 22 118 90 7 7,762 27 0 17 0 12 0 2 0 1 0.0 0 0.0 1 0.0 0 0.0

DAY 5 23 119 88 7 7,769 26 0 16 0 12 0 2 0 1 0.0 0 0.0 1 0.0 0 0.0

DAY 5 24 120 86 7 7,776 26 0 16 0 12 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0

28,227 13,196 17,547 8,203 12,804 5,986 12,805 5,986 6,402 0 2,993 0 6,402 0 2,993 0

15,032 CFS-HRS 9,344 CFS-HRS 6,819 CFS-HRS 12,805

1,242 AF 772 AF 564 AF

Total layoff into Outside and Deep Creeks = 1,336 AF
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Hannah Ranch Project Flooding Model / 50 Year Storm - Dry Creek Hydrograph

Key Factors: 0.3 300 700 500 33.33% 50.00% 50.00%

PROB. 
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RATIO 
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50 1 Site Creek Creek Basin Basin Creek Volume Creek Volume Creek Volume Creek Volume

DAY HOUR HOURS CFS
AC-FT 

/HOUR

TOTAL 

AC-FT
CFS CFS CFS CFS CFS CFS CFS CFS CFS AF CFS AF CFS AF CFS AF

DAY 1 1 1 53 4 4 16 16 10 10 7 7 2 2 1 0.0 1 0.0 1 0.0 1 0.0

DAY 1 2 2 52 4 9 16 16 10 10 7 7 2 2 1 0.0 1 0.0 1 0.0 1 0.0

DAY 1 3 3 50 4 13 15 15 9 9 7 7 2 2 1 0.0 1 0.0 1 0.0 1 0.0

DAY 1 4 4 49 4 17 15 15 9 9 7 7 2 2 1 0.0 1 0.0 1 0.0 1 0.0

DAY 1 5 5 48 4 21 14 14 9 9 7 7 2 2 1 0.0 1 0.0 1 0.0 1 0.0

DAY 1 6 6 47 4 25 14 14 9 9 6 6 2 2 1 0.0 1 0.0 1 0.0 1 0.0

With 

Project 

DS of 

FKC

With 

Project 

DS of 

Outside 

Creek

With 

Project 

DS of 

Deep 

Creek

STANDARD PROJECT FLOOD FLOW 

(SPECIFIC) DRY CREEK NEAR 

LEMONCOVE (HOURLY FLOW IN 

C.F.S.)

3,500

4,000

DAY 1 6 6 47 4 25 14 14 9 9 6 6 2 2 1 0.0 1 0.0 1 0.0 1 0.0

DAY 1 7 7 46 4 29 14 14 9 9 6 6 2 2 1 0.0 1 0.0 1 0.0 1 0.0

DAY 1 8 8 45 4 32 14 14 8 8 6 6 2 2 1 0.0 1 0.0 1 0.0 1 0.0

DAY 1 9 9 44 4 36 13 13 8 8 6 6 2 2 1 0.0 1 0.0 1 0.0 1 0.0

DAY 1 10 10 42 3 39 13 13 8 8 6 6 2 2 1 0.0 1 0.0 1 0.0 1 0.0

DAY 1 11 11 41 3 43 12 12 8 8 6 6 2 2 1 0.0 1 0.0 1 0.0 1 0.0

DAY 1 12 12 119 10 53 36 0 22 0 16 0 5 0 3 0.0 0 0.0 3 0.0 0 0.0

DAY 1 13 13 382 32 84 115 0 71 0 52 0 17 0 9 0.0 0 0.0 9 0.0 0 0.0

DAY 1 14 14 979 81 165 294 0 183 0 133 0 44 0 22 0.0 0 0.0 22 0.0 0 0.0

DAY 1 15 15 2,000 165 330 600 300 373 186 272 136 91 45 45 0.0 23 0.0 45 0.0 23 0.0

DAY 1 16 16 3,199 264 595 960 660 597 410 435 299 145 100 73 0.0 50 0.0 73 0.0 50 0.0

DAY 1 17 17 4,151 343 938 1,245 945 774 588 565 429 188 143 94 0.0 71 0.0 94 0.0 71 0.0

DAY 1 18 18 4,472 370 1,307 1,342 1,042 834 647 609 472 203 157 101 0.0 79 0.0 101 0.0 79 0.0

DAY 1 19 19 4,015 332 1,639 1,205 905 749 562 546 410 182 137 91 0.0 68 0.0 91 0.0 68 0.0

DAY 1 20 20 3,047 252 1,891 914 614 568 382 415 279 138 93 69 0.0 46 0.0 69 0.0 46 0.0

DAY 1 21 21 2,001 165 2,056 600 300 373 187 272 136 91 45 45 0.0 23 0.0 45 0.0 23 0.0

DAY 1 22 22 1,159 96 2,152 348 48 216 30 158 22 53 7 26 0.0 4 0.0 26 0.0 4 0.0

DAY 1 23 23 624 52 2,204 187 0 116 0 85 0 28 0 14 0.0 0 0.0 14 0.0 0 0.0

DAY 1 24 24 522 43 2,247 157 0 97 0 71 0 24 0 12 0.0 0 0.0 12 0.0 0 0.0

DAY 2 1 25 509 42 2,289 153 0 95 0 69 0 23 0 12 0.0 0 0.0 12 0.0 0 0.0

DAY 2 2 26 497 41 2,330 149 0 93 0 68 0 23 0 11 0.0 0 0.0 11 0.0 0 0.0

DAY 2 3 27 485 40 2,370 146 0 90 0 66 0 22 0 11 0.0 0 0.0 11 0.0 0 0.0
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DAY 2 3 27 485 40 2,370 146 0 90 0 66 0 22 0 11 0.0 0 0.0 11 0.0 0 0.0

DAY 2 4 28 473 39 2,409 142 0 88 0 64 0 21 0 11 0.0 0 0.0 11 0.0 0 0.0

DAY 2 5 29 461 38 2,447 138 0 86 0 63 0 21 0 10 0.0 0 0.0 10 0.0 0 0.0

DAY 2 6 30 450 37 2,484 135 0 84 0 61 0 20 0 10 0.0 0 0.0 10 0.0 0 0.0

DAY 2 7 31 439 36 2,521 132 0 82 0 60 0 20 0 10 0.0 0 0.0 10 0.0 0 0.0

DAY 2 8 32 429 35 2,556 129 0 80 0 58 0 19 0 10 0.0 0 0.0 10 0.0 0 0.0

DAY 2 9 33 418 35 2,591 125 0 78 0 57 0 19 0 9 0.0 0 0.0 9 0.0 0 0.0

DAY 2 10 34 408 34 2,624 122 0 76 0 56 0 19 0 9 0.0 0 0.0 9 0.0 0 0.0

DAY 2 11 35 398 33 2,657 119 0 74 0 54 0 18 0 9 0.0 0 0.0 9 0.0 0 0.0

DAY 2 12 36 388 32 2,689 116 0 72 0 53 0 18 0 9 0.0 0 0.0 9 0.0 0 0.0

DAY 2 13 37 379 31 2,721 114 0 71 0 52 0 17 0 9 0.0 0 0.0 9 0.0 0 0.0

DAY 2 14 38 370 31 2,751 111 0 69 0 50 0 17 0 8 0.0 0 0.0 8 0.0 0 0.0

DAY 2 15 39 361 30 2,781 108 0 67 0 49 0 16 0 8 0.0 0 0.0 8 0.0 0 0.0

DAY 2 16 40 352 29 2,810 106 0 66 0 48 0 16 0 8 0.0 0 0.0 8 0.0 0 0.0

DAY 2 17 41 343 28 2,839 103 0 64 0 47 0 16 0 8 0.0 0 0.0 8 0.0 0 0.0

DAY 2 18 42 335 28 2,866 101 0 62 0 46 0 15 0 8 0.0 0 0.0 8 0.0 0 0.0

DAY 2 19 43 327 27 2,893 98 0 61 0 44 0 15 0 7 0.0 0 0.0 7 0.0 0 0.0

DAY 2 20 44 319 26 2,920 96 0 59 0 43 0 14 0 7 0.0 0 0.0 7 0.0 0 0.0

DAY 2 21 45 704 58 2,978 211 0 131 0 96 0 32 0 16 0.0 0 0.0 16 0.0 0 0.0

DAY 2 22 46 1,496 124 3,101 449 149 279 92 204 67 68 22 34 0.0 11 0.0 34 0.0 11 0.0

DAY 2 23 47 2,189 181 3,282 657 357 408 222 298 162 99 54 50 0.0 27 0.0 50 0.0 27 0.0

DAY 2 24 48 2,532 209 3,492 760 460 472 286 345 208 115 69 57 0.0 35 0.0 57 0.0 35 0.0
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DAY 2 24 48 2,532 209 3,492 760 460 472 286 345 208 115 69 57 0.0 35 0.0 57 0.0 35 0.0

DAY 3 1 49 2,543 210 3,702 763 463 474 288 346 210 115 70 58 0.0 35 0.0 58 0.0 35 0.0

DAY 3 2 50 2,398 198 3,900 719 419 447 261 326 190 109 63 54 0.0 32 0.0 54 0.0 32 0.0

DAY 3 3 51 2,191 181 4,081 657 357 409 222 298 162 99 54 50 0.0 27 0.0 50 0.0 27 0.0

DAY 3 4 52 1,908 158 4,239 572 272 356 169 260 124 87 41 43 0.0 21 0.0 43 0.0 21 0.0

DAY 3 5 53 1,610 133 4,372 483 183 300 114 219 83 73 28 37 0.0 14 0.0 37 0.0 14 0.0

DAY 3 6 54 1,588 131 4,503 476 176 296 110 216 80 72 27 36 0.0 13 0.0 36 0.0 13 0.0

DAY 3 7 55 2,072 171 4,674 622 322 386 200 282 146 94 49 47 0.0 24 0.0 47 0.0 24 0.0

DAY 3 8 56 2,888 239 4,913 866 566 539 352 393 257 131 86 66 0.0 43 0.0 66 0.0 43 0.0

DAY 3 9 57 3,682 304 5,217 1,105 805 687 500 501 365 167 122 84 0.0 61 0.0 84 0.0 61 0.0

DAY 3 10 58 4,216 348 5,566 1,265 965 786 600 574 438 191 146 96 0.0 73 0.0 96 0.0 73 0.0

DAY 3 11 59 4,442 367 5,933 1,333 1,033 828 642 604 468 201 156 101 0.0 78 0.0 101 0.0 78 0.0

DAY 3 12 60 4,493 371 6,304 1,348 1,048 838 651 611 475 204 158 102 0.0 79 0.0 102 0.0 79 0.0

DAY 3 13 61 4,530 374 6,679 1,359 1,059 845 658 616 480 205 160 103 0.0 80 0.0 103 0.0 80 0.0

DAY 3 14 62 4,694 388 7,066 1,408 1,108 875 689 639 503 213 168 106 0.0 84 0.0 106 0.0 84 0.0

DAY 3 15 63 5,095 421 7,488 1,529 1,229 950 764 693 557 231 186 116 0.0 93 0.0 116 0.0 93 0.0

DAY 3 16 64 5,762 476 7,964 1,729 1,429 1,075 888 784 648 261 216 131 0.0 108 0.0 131 0.0 108 0.0

DAY 3 17 65 6,623 547 8,511 1,987 1,687 1,287 1,049 939 765 313 255 157 0.0 128 0.0 157 0.0 128 0.0

DAY 3 18 66 7,775 643 9,154 2,333 2,033 1,633 1,333 1,191 972 397 324 199 0.0 162 0.0 199 0.0 162 0.0

DAY 3 19 67 9,421 779 9,932 2,826 2,526 2,126 1,826 1,626 1,333 542 444 271 1.7 222 0.0 271 5.9 222 1.8

DAY 3 20 68 11,191 925 10,857 3,357 3,057 2,657 2,357 2,157 1,857 719 619 360 9.1 310 4.9 360 13.2 310 9.1

DAY 3 21 69 12,301 1,017 11,874 3,690 3,390 2,990 2,690 2,490 2,190 830 730 415 13.6 365 9.5 415 17.8 365 13.6
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Hannah Ranch Project Flooding Model / 50 Year Storm - Dry Creek Hydrograph

Key Factors: 0.3 300 700 500 33.33% 50.00% 50.00%

PROB. 

FLOOD 

YEAR

RATIO 
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50 1 Site Creek Creek Basin Basin Creek Volume Creek Volume Creek Volume Creek Volume

DAY HOUR HOURS CFS
AC-FT 

/HOUR

TOTAL 

AC-FT
CFS CFS CFS CFS CFS CFS CFS CFS CFS AF CFS AF CFS AF CFS AF

With 

Project 

DS of 

FKC

With 

Project 

DS of 

Outside 

Creek

With 

Project 

DS of 

Deep 

Creek

STANDARD PROJECT FLOOD FLOW 

(SPECIFIC) DRY CREEK NEAR 

LEMONCOVE (HOURLY FLOW IN 

C.F.S.)

DAY 3 22 70 12,112 1,001 12,875 3,634 3,334 2,934 2,634 2,434 2,134 830 730 415 13.6 365 9.5 415 17.8 365 13.6

DAY 3 23 71 10,623 878 13,753 3,187 2,887 2,487 2,187 1,987 1,687 830 730 415 13.6 365 9.5 415 17.8 365 13.6

DAY 3 24 72 8,605 711 14,464 2,582 2,282 1,882 1,582 1,382 1,154 830 730 415 13.6 365 9.5 415 17.8 365 13.6

DAY 4 1 73 6,893 570 15,033 2,068 1,768 1,368 1,099 998 802 830 730 415 13.6 365 9.5 415 17.8 365 13.6

DAY 4 2 74 5,585 462 15,495 1,676 1,376 1,042 855 760 624 830 730 415 13.6 365 9.5 415 17.8 365 13.6

DAY 4 3 75 4,404 364 15,859 1,321 1,021 821 635 599 463 830 730 415 13.6 365 9.5 415 17.8 365 13.6DAY 4 3 75 4,404 364 15,859 1,321 1,021 821 635 599 463 830 730 415 13.6 365 9.5 415 17.8 365 13.6

DAY 4 4 76 3,227 267 16,126 968 668 602 415 439 303 830 730 415 13.6 365 9.5 415 17.8 365 13.6

DAY 4 5 77 2,101 174 16,299 630 330 392 205 286 150 830 730 415 13.6 365 9.5 415 17.8 365 13.6

DAY 4 6 78 1,181 98 16,397 354 54 220 34 161 25 830 730 415 13.6 365 9.5 415 17.8 365 13.6

DAY 4 7 79 599 50 16,446 180 0 112 0 82 0 830 730 415 13.6 365 9.5 415 17.8 365 13.6

DAY 4 8 80 521 43 16,490 156 0 97 0 71 0 830 730 415 13.6 365 9.5 415 17.8 365 13.6

DAY 4 9 81 508 42 16,531 152 0 95 0 69 0 830 730 415 13.6 365 9.5 415 17.8 365 13.6

DAY 4 10 82 496 41 16,572 149 0 92 0 67 0 830 730 415 13.6 365 9.5 415 17.8 365 13.6

DAY 4 11 83 484 40 16,612 145 0 90 0 66 0 830 730 415 13.6 365 9.5 415 17.8 365 13.6

DAY 4 12 84 472 39 16,651 142 0 88 0 64 0 830 730 415 13.6 365 9.5 415 17.8 365 13.6

DAY 4 13 85 460 38 16,690 138 0 86 0 63 0 830 730 415 13.6 365 9.5 415 17.8 365 13.6

DAY 4 14 86 449 37 16,727 135 0 84 0 61 0 830 730 415 13.6 365 9.5 415 17.8 365 13.6

DAY 4 15 87 439 36 16,763 132 0 82 0 60 0 830 730 415 13.6 365 9.5 415 17.8 365 13.6

DAY 4 16 88 427 35 16,798 128 0 80 0 58 0 830 730 415 13.6 365 9.5 415 17.8 365 13.6

DAY 4 17 89 417 34 16,833 125 0 78 0 57 0 830 730 415 13.6 365 9.5 415 17.8 365 13.6

DAY 4 18 90 407 34 16,866 122 0 76 0 55 0 830 630 415 13.6 315 5.4 415 17.8 315 9.5

DAY 4 19 91 397 33 16,899 119 0 74 0 54 0 830 530 415 13.6 265 1.2 415 17.8 265 5.4

DAY 4 20 92 388 32 16,931 116 0 72 0 53 0 830 430 415 13.6 215 0.0 415 17.8 215 1.2

DAY 4 21 93 378 31 16,962 113 0 70 0 51 0 830 380 415 13.6 190 0.0 415 17.8 190 0.0

DAY 4 22 94 369 30 16,993 111 0 69 0 50 0 830 330 415 13.6 165 0.0 415 17.8 165 0.0

DAY 4 23 95 360 30 17,023 108 0 67 0 49 0 830 255 415 13.6 128 0.0 415 17.8 128 0.0

DAY 4 24 96 351 29 17,052 105 0 65 0 48 0 730 180 365 9.5 90 0.0 365 13.6 90 0.0DAY 4 24 96 351 29 17,052 105 0 65 0 48 0 730 180 365 9.5 90 0.0 365 13.6 90 0.0

DAY 5 1 97 342 28 17,080 103 103 64 64 47 47 630 130 315 5.4 65 0.0 315 9.5 65 0.0

DAY 5 2 98 334 28 17,108 100 100 62 62 45 45 530 80 265 1.2 40 0.0 265 5.4 40 0.0

DAY 5 3 99 326 27 17,134 98 98 61 61 44 44 430 30 215 0.0 15 0.0 215 1.2 15 0.0

DAY 5 4 100 318 26 17,161 95 95 59 59 43 43 355 30 178 0.0 15 0.0 178 0.0 15 0.0

DAY 5 5 101 310 26 17,186 93 93 58 58 42 42 280 30 140 0.0 15 0.0 140 0.0 15 0.0

DAY 5 6 102 303 25 17,211 91 91 57 57 41 41 180 30 90 0.0 15 0.0 90 0.0 15 0.0

DAY 5 7 103 295 24 17,236 89 89 55 55 40 40 80 30 40 0.0 15 0.0 40 0.0 15 0.0

DAY 5 8 104 288 24 17,260 86 86 54 54 39 39 39 30 20 0.0 15 0.0 20 0.0 15 0.0

DAY 5 9 105 281 23 17,283 84 84 52 52 38 38 38 30 19 0.0 15 0.0 19 0.0 15 0.0

DAY 5 10 106 274 23 17,305 82 82 51 51 37 37 37 30 19 0.0 15 0.0 19 0.0 15 0.0

DAY 5 11 107 268 22 17,328 80 80 50 50 36 36 36 30 18 0.0 15 0.0 18 0.0 15 0.0

DAY 5 12 108 261 22 17,349 78 78 49 49 36 36 36 30 18 0.0 15 0.0 18 0.0 15 0.0

DAY 5 13 109 255 21 17,370 77 77 48 48 35 35 35 30 17 0.0 15 0.0 17 0.0 15 0.0

DAY 5 14 110 249 21 17,391 75 75 46 46 34 34 34 30 17 0.0 15 0.0 17 0.0 15 0.0

DAY 5 15 111 242 20 17,411 73 73 45 45 33 33 33 30 16 0.0 15 0.0 16 0.0 15 0.0

DAY 5 16 112 236 20 17,430 71 71 44 44 32 32 32 30 16 0.0 15 0.0 16 0.0 15 0.0

DAY 5 17 113 230 19 17,449 69 69 43 43 31 31 31 30 16 0.0 15 0.0 16 0.0 15 0.0

DAY 5 18 114 225 19 17,468 68 68 42 42 31 31 31 30 15 0.0 15 0.0 15 0.0 15 0.0

DAY 5 19 115 219 18 17,486 66 66 41 41 30 30 30 30 15 0.0 15 0.0 15 0.0 15 0.0

DAY 5 20 116 214 18 17,504 64 64 40 40 29 29 29 30 15 0.0 15 0.0 15 0.0 15 0.0

DAY 5 21 117 209 17 17,521 63 63 39 39 28 28 32 30 16 0.0 15 0.0 16 0.0 15 0.0DAY 5 21 117 209 17 17,521 63 63 39 39 28 28 32 30 16 0.0 15 0.0 16 0.0 15 0.0

DAY 5 22 118 204 17 17,538 61 61 38 38 28 28 24 30 12 0.0 15 0.0 12 0.0 15 0.0

DAY 5 23 119 199 16 17,554 60 60 37 37 27 27 14 25 7 0.0 13 0.0 7 0.0 13 0.0

DAY 5 24 120 194 16 17,570 58 58 36 36 26 26 13 20 7 0.0 10 0.0 7 0.0 10 0.0

63,780 45,662 43,058 30,866 32,495 23,191 32,495 23,192 16,247 395 11,596 211 16,247 529 11,596 313

18,118 CFS-HRS 12,191 CFS-HRS 9,304 CFS-HRS 32,495

1,497 AF 1,008 AF 769 AF

Total layoff into Outside and Deep Creeks = 1,776 AF
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Hannah Ranch Project Flooding Model / 75 Year Storm - Dry Creek Hydrograph

Key Factors: 0.3 300 700 500 33.33% 50.00% 50.00%
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75 1 Site Creek Creek Basin Basin Creek Volume Creek Volume Creek Volume Creek Volume

DAY HOUR HOURS CFS
AC-FT 

/HOUR

TOTAL 

AC-FT
CFS CFS CFS CFS CFS CFS CFS CFS CFS AF CFS AF CFS AF CFS AF

DAY 1 1 1 61 5 5 18 18 11 11 8 8 3 3 1 0.0 1 0.0 1 0.0 1 0.0

DAY 1 2 2 60 5 10 18 18 11 11 8 8 3 3 1 0.0 1 0.0 1 0.0 1 0.0

DAY 1 3 3 58 5 15 17 17 11 11 8 8 3 3 1 0.0 1 0.0 1 0.0 1 0.0

DAY 1 4 4 57 5 20 17 17 11 11 8 8 3 3 1 0.0 1 0.0 1 0.0 1 0.0

DAY 1 5 5 56 5 24 17 17 10 10 8 8 3 3 1 0.0 1 0.0 1 0.0 1 0.0

With 

Project 

DS of 

FKC

With 

Project 

DS of 

Outside 

Creek

With 

Project 

DS of 

Deep 

Creek

STANDARD PROJECT FLOOD 

FLOW (SPECIFIC) DRY CREEK 

NEAR LEMONCOVE (HOURLY 

FLOW IN C.F.S.)

4,000

4,500

DAY 1 5 5 56 5 24 17 17 10 10 8 8 3 3 1 0.0 1 0.0 1 0.0 1 0.0

DAY 1 6 6 54 4 29 16 16 10 10 7 7 2 2 1 0.0 1 0.0 1 0.0 1 0.0

DAY 1 7 7 53 4 33 16 16 10 10 7 7 2 2 1 0.0 1 0.0 1 0.0 1 0.0

DAY 1 8 8 51 4 37 15 15 10 10 7 7 2 2 1 0.0 1 0.0 1 0.0 1 0.0

DAY 1 9 9 50 4 41 15 15 9 9 7 7 2 2 1 0.0 1 0.0 1 0.0 1 0.0

DAY 1 10 10 49 4 45 15 15 9 9 7 7 2 2 1 0.0 1 0.0 1 0.0 1 0.0

DAY 1 11 11 48 4 49 14 14 9 9 7 7 2 2 1 0.0 1 0.0 1 0.0 1 0.0

DAY 1 12 12 138 11 61 41 41 26 26 19 19 6 6 3 0.0 3 0.0 3 0.0 3 0.0

DAY 1 13 13 441 36 97 132 0 82 0 60 0 20 0 10 0.0 0 0.0 10 0.0 0 0.0

DAY 1 14 14 1,130 93 191 339 39 211 24 154 18 51 6 26 0.0 3 0.0 26 0.0 3 0.0

DAY 1 15 15 2,309 191 381 693 393 431 244 314 178 105 59 52 0.0 30 0.0 52 0.0 30 0.0

DAY 1 16 16 3,693 305 687 1,108 808 689 502 503 366 168 122 84 0.0 61 0.0 84 0.0 61 0.0

DAY 1 17 17 4,792 396 1,083 1,438 1,138 894 707 652 516 217 172 109 0.0 86 0.0 109 0.0 86 0.0

DAY 1 18 18 5,162 427 1,509 1,549 1,249 963 776 702 566 234 189 117 0.0 94 0.0 117 0.0 94 0.0

DAY 1 19 19 4,636 383 1,892 1,391 1,091 865 678 631 495 210 165 105 0.0 82 0.0 105 0.0 82 0.0

DAY 1 20 20 3,517 291 2,183 1,055 755 656 469 479 343 160 114 80 0.0 57 0.0 80 0.0 57 0.0

DAY 1 21 21 2,310 191 2,374 693 393 431 244 314 178 105 59 52 0.0 30 0.0 52 0.0 30 0.0

DAY 1 22 22 1,338 111 2,485 401 101 250 63 182 46 61 15 30 0.0 8 0.0 30 0.0 8 0.0

DAY 1 23 23 720 60 2,544 216 0 134 0 98 0 33 0 16 0.0 0 0.0 16 0.0 0 0.0

DAY 1 24 24 603 50 2,594 181 0 112 0 82 0 27 0 14 0.0 0 0.0 14 0.0 0 0.0

DAY 2 1 25 588 49 2,642 176 0 110 0 80 0 27 0 13 0.0 0 0.0 13 0.0 0 0.0

DAY 2 2 26 574 47 2,690 172 0 107 0 78 0 26 0 13 0.0 0 0.0 13 0.0 0 0.0
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DAY 2 2 26 574 47 2,690 172 0 107 0 78 0 26 0 13 0.0 0 0.0 13 0.0 0 0.0

DAY 2 3 27 560 46 2,736 168 0 104 0 76 0 25 0 13 0.0 0 0.0 13 0.0 0 0.0

DAY 2 4 28 546 45 2,781 164 0 102 0 74 0 25 0 12 0.0 0 0.0 12 0.0 0 0.0

DAY 2 5 29 533 44 2,825 160 0 99 0 73 0 24 0 12 0.0 0 0.0 12 0.0 0 0.0

DAY 2 6 30 520 43 2,868 156 0 97 0 71 0 24 0 12 0.0 0 0.0 12 0.0 0 0.0

DAY 2 7 31 507 42 2,910 152 0 95 0 69 0 23 0 11 0.0 0 0.0 11 0.0 0 0.0

DAY 2 8 32 495 41 2,951 149 0 92 0 67 0 22 0 11 0.0 0 0.0 11 0.0 0 0.0

DAY 2 9 33 482 40 2,991 145 0 90 0 66 0 22 0 11 0.0 0 0.0 11 0.0 0 0.0

DAY 2 10 34 471 39 3,030 141 0 88 0 64 0 21 0 11 0.0 0 0.0 11 0.0 0 0.0

DAY 2 11 35 460 38 3,068 138 0 86 0 63 0 21 0 10 0.0 0 0.0 10 0.0 0 0.0

DAY 2 12 36 448 37 3,105 134 0 84 0 61 0 20 0 10 0.0 0 0.0 10 0.0 0 0.0

DAY 2 13 37 437 36 3,141 131 0 81 0 59 0 20 0 10 0.0 0 0.0 10 0.0 0 0.0

DAY 2 14 38 427 35 3,176 128 0 80 0 58 0 19 0 10 0.0 0 0.0 10 0.0 0 0.0

DAY 2 15 39 416 34 3,211 125 0 78 0 57 0 19 0 9 0.0 0 0.0 9 0.0 0 0.0

DAY 2 16 40 406 34 3,244 122 0 76 0 55 0 18 0 9 0.0 0 0.0 9 0.0 0 0.0

DAY 2 17 41 396 33 3,277 119 0 74 0 54 0 18 0 9 0.0 0 0.0 9 0.0 0 0.0

DAY 2 18 42 387 32 3,309 116 0 72 0 53 0 18 0 9 0.0 0 0.0 9 0.0 0 0.0

DAY 2 19 43 377 31 3,340 113 0 70 0 51 0 17 0 9 0.0 0 0.0 9 0.0 0 0.0

DAY 2 20 44 368 30 3,371 110 0 69 0 50 0 17 0 8 0.0 0 0.0 8 0.0 0 0.0

DAY 2 21 45 813 67 3,438 244 0 152 0 111 0 37 0 18 0.0 0 0.0 18 0.0 0 0.0

DAY 2 22 46 1,727 143 3,580 518 218 322 136 235 99 78 33 39 0.0 16 0.0 39 0.0 16 0.0

DAY 2 23 47 2,527 209 3,789 758 458 471 285 344 208 115 69 57 0.0 35 0.0 57 0.0 35 0.0

DAY 2 24 48 2,923 242 4,031 877 577 545 359 398 262 133 87 66 0.0 44 0.0 66 0.0 44 0.0
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DAY 2 23 47 2,527 209 3,789 758 458 471 285 344 208 115 69 57 0.0 35 0.0 57 0.0 35 0.0

DAY 2 24 48 2,923 242 4,031 877 577 545 359 398 262 133 87 66 0.0 44 0.0 66 0.0 44 0.0

DAY 3 1 49 2,936 243 4,274 881 581 548 361 400 263 133 88 67 0.0 44 0.0 67 0.0 44 0.0

DAY 3 2 50 2,768 229 4,502 830 530 516 330 377 241 126 80 63 0.0 40 0.0 63 0.0 40 0.0

DAY 3 3 51 2,530 209 4,711 759 459 472 285 344 208 115 69 57 0.0 35 0.0 57 0.0 35 0.0

DAY 3 4 52 2,203 182 4,893 661 361 411 224 300 164 100 55 50 0.0 27 0.0 50 0.0 27 0.0

DAY 3 5 53 1,859 154 5,047 558 258 347 160 253 117 84 39 42 0.0 19 0.0 42 0.0 19 0.0

DAY 3 6 54 1,833 151 5,199 550 250 342 155 249 113 83 38 42 0.0 19 0.0 42 0.0 19 0.0

DAY 3 7 55 2,392 198 5,396 718 418 446 260 326 189 109 63 54 0.0 32 0.0 54 0.0 32 0.0

DAY 3 8 56 3,333 275 5,672 1,000 700 622 435 454 317 151 106 76 0.0 53 0.0 76 0.0 53 0.0

DAY 3 9 57 4,251 351 6,023 1,275 975 793 606 578 442 193 147 96 0.0 74 0.0 96 0.0 74 0.0

DAY 3 10 58 4,867 402 6,425 1,460 1,160 908 721 662 526 221 175 110 0.0 88 0.0 110 0.0 88 0.0

DAY 3 11 59 5,128 424 6,849 1,538 1,238 956 770 698 562 233 187 116 0.0 94 0.0 116 0.0 94 0.0

DAY 3 12 60 5,187 429 7,278 1,556 1,256 967 781 706 570 235 190 118 0.0 95 0.0 118 0.0 95 0.0

DAY 3 13 61 5,230 432 7,710 1,569 1,269 975 789 712 576 237 192 119 0.0 96 0.0 119 0.0 96 0.0

DAY 3 14 62 5,418 448 8,158 1,625 1,325 1,010 824 737 601 246 200 123 0.0 100 0.0 123 0.0 100 0.0

DAY 3 15 63 5,882 486 8,644 1,765 1,465 1,097 910 800 664 267 221 133 0.0 111 0.0 133 0.0 111 0.0

DAY 3 16 64 6,652 550 9,194 1,996 1,696 1,296 1,054 945 769 315 256 158 0.0 128 0.0 158 0.0 128 0.0

DAY 3 17 65 7,646 632 9,826 2,294 1,994 1,594 1,294 1,163 944 388 315 194 0.0 157 0.0 194 0.0 157 0.0

DAY 3 18 66 8,976 742 10,567 2,693 2,393 1,993 1,693 1,493 1,235 498 412 249 0.0 206 0.0 249 4.0 206 0.5

DAY 3 19 67 10,876 899 11,466 3,263 2,963 2,563 2,263 2,063 1,763 688 588 344 7.8 294 3.6 344 11.9 294 7.8

DAY 3 20 68 12,920 1,068 12,534 3,876 3,576 3,176 2,876 2,676 2,376 892 792 446 16.2 396 12.1 446 20.3 396 16.2

DAY 3 21 69 14,200 1,174 13,708 4,260 3,960 3,560 3,260 3,060 2,760 1,020 920 510 21.5 460 17.4 510 25.6 460 21.5
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Hannah Ranch Project Flooding Model / 75 Year Storm - Dry Creek Hydrograph

Key Factors: 0.3 300 700 500 33.33% 50.00% 50.00%

PROB. 

FLOOD 

YEAR

RATIO 

RANK Project

DS of 

Outside

DS of 

Deep Oakes

With 

Project 

Oakes Mill

Mill 

Creek 

Flooded

With 

Project 

Mill

With Proj 

Mill 

Creek 

Flooded Pack

Pack 

Creek 

Flooded

With 

Project 

Pack

With Proj 

Pack 

Creek 

Flooded

75 1 Site Creek Creek Basin Basin Creek Volume Creek Volume Creek Volume Creek Volume

DAY HOUR HOURS CFS
AC-FT 

/HOUR

TOTAL 

AC-FT
CFS CFS CFS CFS CFS CFS CFS CFS CFS AF CFS AF CFS AF CFS AF

With 

Project 

DS of 

FKC

With 

Project 

DS of 

Outside 

Creek

With 

Project 

DS of 

Deep 

Creek

STANDARD PROJECT FLOOD 

FLOW (SPECIFIC) DRY CREEK 

NEAR LEMONCOVE (HOURLY 

FLOW IN C.F.S.)

DAY 3 22 70 13,982 1,156 14,863 4,195 3,895 3,495 3,195 2,995 2,695 1,020 920 510 21.5 460 17.4 510 25.6 460 21.5

DAY 3 23 71 12,264 1,014 15,877 3,679 3,379 2,979 2,679 2,479 2,179 1,020 920 510 21.5 460 17.4 510 25.6 460 21.5

DAY 3 24 72 9,934 821 16,698 2,980 2,680 2,280 1,980 1,780 1,480 1,020 920 510 21.5 460 17.4 510 25.6 460 21.5

DAY 4 1 73 7,957 658 17,355 2,387 2,087 1,687 1,387 1,231 1,012 1,020 920 510 21.5 460 17.4 510 25.6 460 21.5

DAY 4 2 74 6,447 533 17,888 1,934 1,634 1,234 1,016 901 741 1,020 920 510 21.5 460 17.4 510 25.6 460 21.5DAY 4 2 74 6,447 533 17,888 1,934 1,634 1,234 1,016 901 741 1,020 920 510 21.5 460 17.4 510 25.6 460 21.5

DAY 4 3 75 5,084 420 18,308 1,525 1,225 948 762 692 556 1,020 920 510 21.5 460 17.4 510 25.6 460 21.5

DAY 4 4 76 3,725 308 18,616 1,118 818 695 508 507 371 1,020 920 510 21.5 460 17.4 510 25.6 460 21.5

DAY 4 5 77 2,425 200 18,816 728 428 452 266 330 194 1,020 920 510 21.5 460 17.4 510 25.6 460 21.5

DAY 4 6 78 1,364 113 18,929 409 109 254 68 186 50 1,020 920 510 21.5 460 17.4 510 25.6 460 21.5

DAY 4 7 79 691 57 18,986 207 0 129 0 94 0 1,020 920 510 21.5 460 17.4 510 25.6 460 21.5

DAY 4 8 80 601 50 19,036 180 0 112 0 82 0 1,020 920 510 21.5 460 17.4 510 25.6 460 21.5

DAY 4 9 81 587 49 19,084 176 0 109 0 80 0 1,020 920 510 21.5 460 17.4 510 25.6 460 21.5

DAY 4 10 82 573 47 19,132 172 0 107 0 78 0 1,020 920 510 21.5 460 17.4 510 25.6 460 21.5

DAY 4 11 83 558 46 19,178 167 0 104 0 76 0 1,020 920 510 21.5 460 17.4 510 25.6 460 21.5

DAY 4 12 84 545 45 19,223 164 0 102 0 74 0 1,020 920 510 21.5 460 17.4 510 25.6 460 21.5

DAY 4 13 85 531 44 19,267 159 0 99 0 72 0 1,020 920 510 21.5 460 17.4 510 25.6 460 21.5

DAY 4 14 86 519 43 19,310 156 0 97 0 71 0 1,020 920 510 21.5 460 17.4 510 25.6 460 21.5

DAY 4 15 87 506 42 19,352 152 0 94 0 69 0 1,020 920 510 21.5 460 17.4 510 25.6 460 21.5

DAY 4 16 88 493 41 19,392 148 0 92 0 67 0 1,020 920 510 21.5 460 17.4 510 25.6 460 21.5

DAY 4 17 89 482 40 19,432 145 0 90 0 66 0 1,020 920 510 21.5 460 17.4 510 25.6 460 21.5

DAY 4 18 90 470 39 19,471 141 141 88 88 64 64 1,020 820 510 21.5 410 13.2 510 25.6 410 17.4

DAY 4 19 91 459 38 19,509 138 138 86 86 62 62 1,020 720 510 21.5 360 9.1 510 25.6 360 13.2

DAY 4 20 92 447 37 19,546 134 134 83 83 61 61 1,020 620 510 21.5 310 5.0 510 25.6 310 9.1

DAY 4 21 93 436 36 19,582 131 131 81 81 59 59 1,020 520 510 21.5 260 0.8 510 25.6 260 5.0

DAY 4 22 94 425 35 19,617 128 128 79 79 58 58 920 420 460 17.4 210 0.0 460 21.5 210 0.8

DAY 4 23 95 416 34 19,651 125 125 78 78 57 57 820 320 410 13.2 160 0.0 410 17.4 160 0.0DAY 4 23 95 416 34 19,651 125 125 78 78 57 57 820 320 410 13.2 160 0.0 410 17.4 160 0.0

DAY 4 24 96 405 33 19,685 122 122 76 76 55 55 720 220 360 9.1 110 0.0 360 13.2 110 0.0

DAY 5 1 97 395 33 19,718 119 119 74 74 54 54 620 170 310 5.0 85 0.0 310 9.1 85 0.0

DAY 5 2 98 386 32 19,749 116 116 72 72 53 53 520 145 260 0.8 73 0.0 260 5.0 73 0.0

DAY 5 3 99 376 31 19,780 113 113 70 70 51 51 420 120 210 0.0 60 0.0 210 0.8 60 0.0

DAY 5 4 100 367 30 19,811 110 110 68 68 50 50 320 95 160 0.0 48 0.0 160 0.0 48 0.0

DAY 5 5 101 358 30 19,840 107 107 67 67 49 49 270 70 135 0.0 35 0.0 135 0.0 35 0.0

DAY 5 6 102 349 29 19,869 105 105 65 65 47 47 220 45 110 0.0 23 0.0 110 0.0 23 0.0

DAY 5 7 103 341 28 19,897 102 102 64 64 46 46 195 45 98 0.0 23 0.0 98 0.0 23 0.0

DAY 5 8 104 333 28 19,925 100 100 62 62 45 45 170 30 85 0.0 15 0.0 85 0.0 15 0.0

DAY 5 9 105 324 27 19,952 97 97 60 60 44 44 145 30 73 0.0 15 0.0 73 0.0 15 0.0

DAY 5 10 106 316 26 19,978 95 95 59 59 43 43 120 30 60 0.0 15 0.0 60 0.0 15 0.0

DAY 5 11 107 309 26 20,003 93 93 58 58 42 42 58 30 29 0.0 15 0.0 29 0.0 15 0.0

DAY 5 12 108 301 25 20,028 90 90 56 56 41 41 41 30 20 0.0 15 0.0 20 0.0 15 0.0

DAY 5 13 109 294 24 20,053 88 88 55 55 40 40 40 30 20 0.0 15 0.0 20 0.0 15 0.0

DAY 5 14 110 287 24 20,076 86 86 54 54 39 39 39 30 20 0.0 15 0.0 20 0.0 15 0.0

DAY 5 15 111 280 23 20,099 84 84 52 52 38 38 38 30 19 0.0 15 0.0 19 0.0 15 0.0

DAY 5 16 112 273 23 20,122 82 82 51 51 37 37 37 30 19 0.0 15 0.0 19 0.0 15 0.0

DAY 5 17 113 266 22 20,144 80 80 50 50 36 36 36 30 18 0.0 15 0.0 18 0.0 15 0.0

DAY 5 18 114 260 21 20,165 78 78 48 48 35 35 35 30 18 0.0 15 0.0 18 0.0 15 0.0

DAY 5 19 115 253 21 20,186 76 76 47 47 34 34 34 30 17 0.0 15 0.0 17 0.0 15 0.0

DAY 5 20 116 247 20 20,207 74 74 46 46 34 34 34 30 17 0.0 15 0.0 17 0.0 15 0.0

DAY 5 21 117 242 20 20,227 73 73 45 45 33 33 32 30 16 0.0 15 0.0 16 0.0 15 0.0

DAY 5 20 116 247 20 20,207 74 74 46 46 34 34 34 30 17 0.0 15 0.0 17 0.0 15 0.0

DAY 5 21 117 242 20 20,227 73 73 45 45 33 33 32 30 16 0.0 15 0.0 16 0.0 15 0.0

DAY 5 22 118 235 19 20,246 71 71 44 44 32 32 24 20 12 0.0 10 0.0 12 0.0 10 0.0

DAY 5 23 119 230 19 20,265 69 69 43 43 31 31 16 20 8 0.0 10 0.0 8 0.0 10 0.0

DAY 5 24 120 224 19 20,284 67 67 42 42 30 30 15 8 8 0.0 4 0.0 8 0.0 4 0.0

73,630 55,612 50,767 38,458 38,964 29,456 38,964 29,457 19,482 607 14,728 408 19,482 744 14,728 521

18,018 CFS-HRS 12,309 CFS-HRS 9,507 CFS-HRS 38,964

1,489 AF 1,017 AF 786 AF

Total layoff into Outside and Deep Creeks = 1,803 AF

0 0
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 Hannah Ranch Project Flooding Model / 100 Year Storm - Dry Creek Hydrograph

Key Factors: 0.3 300 700 500 33.33% 50.00% 50.00%

PROB. 

FLOOD 

YEAR

RATIO 

RANK Project
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DS of 

Deep Oakes

With 
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Oakes Mill

Mill 

Creek 

Flooded
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Project 

Mill

With Proj 

Mill 
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Flooded Pack

Pack 
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Project 

Pack

With Proj 

Pack 

Creek 

Flooded

100 1 Site Creek Creek Basin Basin Creek Volume Creek Volume Creek Volume Creek Volume

DAY HOUR HOURS CFS
AC-FT 

/HOUR

TOTAL 

AC-FT
CFS CFS CFS CFS CFS CFS CFS CFS CFS AF CFS AF CFS AF CFS AF

DAY 1 1 1 70 6 6 21 21 13 13 10 10 3 3 2 0.0 2 0.0 2 0.0 2 0.0

DAY 1 2 2 68 6 11 20 20 13 13 9 9 3 3 2 0.0 2 0.0 2 0.0 2 0.0

DAY 1 3 3 66 5 17 20 20 12 12 9 9 3 3 1 0.0 1 0.0 1 0.0 1 0.0

DAY 1 4 4 65 5 22 20 20 12 12 9 9 3 3 1 0.0 1 0.0 1 0.0 1 0.0

With 

Project 

DS of FKC

With 

Project 

DS of 

Outside 

Creek

With 

Project 

DS of 

Deep 

Creek

STANDARD PROJECT FLOOD 

FLOW (SPECIFIC) DRY CREEK 

NEAR LEMONCOVE (HOURLY 

FLOW IN C.F.S.)

4,500

5,000

DAY 1 4 4 65 5 22 20 20 12 12 9 9 3 3 1 0.0 1 0.0 1 0.0 1 0.0

DAY 1 5 5 63 5 27 19 19 12 12 9 9 3 3 1 0.0 1 0.0 1 0.0 1 0.0

DAY 1 6 6 61 5 32 18 18 11 11 8 8 3 3 1 0.0 1 0.0 1 0.0 1 0.0

DAY 1 7 7 60 5 37 18 18 11 11 8 8 3 3 1 0.0 1 0.0 1 0.0 1 0.0

DAY 1 8 8 58 5 42 17 17 11 11 8 8 3 3 1 0.0 1 0.0 1 0.0 1 0.0

DAY 1 9 9 57 5 47 17 17 11 11 8 8 3 3 1 0.0 1 0.0 1 0.0 1 0.0

DAY 1 10 10 56 5 52 17 17 10 10 8 8 3 3 1 0.0 1 0.0 1 0.0 1 0.0

DAY 1 11 11 54 4 56 16 16 10 10 7 7 2 2 1 0.0 1 0.0 1 0.0 1 0.0

DAY 1 12 12 156 13 69 47 47 29 29 21 21 7 7 4 0.0 4 0.0 4 0.0 4 0.0

DAY 1 13 13 500 41 110 150 0 93 0 68 0 23 0 11 0.0 0 0.0 11 0.0 0 0.0

DAY 1 14 14 1,281 106 216 384 84 239 52 174 38 58 13 29 0.0 6 0.0 29 0.0 6 0.0

DAY 1 15 15 2,618 216 432 785 485 488 302 356 220 119 73 59 0.0 37 0.0 59 0.0 37 0.0

DAY 1 16 16 4,187 346 779 1,256 956 781 594 570 434 190 145 95 0.0 72 0.0 95 0.0 72 0.0

DAY 1 17 17 5,434 449 1,228 1,630 1,330 1,013 827 739 603 246 201 123 0.0 101 0.0 123 0.0 101 0.0

DAY 1 18 18 5,853 484 1,711 1,756 1,456 1,092 905 797 660 266 220 133 0.0 110 0.0 133 0.0 110 0.0

DAY 1 19 19 5,256 434 2,146 1,577 1,277 980 794 715 579 238 193 119 0.0 97 0.0 119 0.0 97 0.0

DAY 1 20 20 3,988 330 2,475 1,196 896 744 557 543 407 181 136 90 0.0 68 0.0 90 0.0 68 0.0

DAY 1 21 21 2,619 216 2,692 786 486 488 302 356 220 119 73 59 0.0 37 0.0 59 0.0 37 0.0

DAY 1 22 22 1,517 125 2,817 455 155 283 96 206 70 69 23 34 0.0 12 0.0 34 0.0 12 0.0

DAY 1 23 23 817 68 2,885 245 0 152 0 111 0 37 0 19 0.0 0 0.0 19 0.0 0 0.0

DAY 1 24 24 683 56 2,941 205 0 127 0 93 0 31 0 15 0.0 0 0.0 15 0.0 0 0.0

DAY 2 1 25 667 55 2,996 200 0 124 0 91 0 30 0 15 0.0 0 0.0 15 0.0 0 0.0
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DAY 2 1 25 667 55 2,996 200 0 124 0 91 0 30 0 15 0.0 0 0.0 15 0.0 0 0.0

DAY 2 2 26 651 54 3,050 195 0 121 0 89 0 30 0 15 0.0 0 0.0 15 0.0 0 0.0

DAY 2 3 27 635 52 3,102 191 0 118 0 86 0 29 0 14 0.0 0 0.0 14 0.0 0 0.0

DAY 2 4 28 619 51 3,154 186 0 115 0 84 0 28 0 14 0.0 0 0.0 14 0.0 0 0.0

DAY 2 5 29 604 50 3,204 181 0 113 0 82 0 27 0 14 0.0 0 0.0 14 0.0 0 0.0

DAY 2 6 30 589 49 3,252 177 0 110 0 80 0 27 0 13 0.0 0 0.0 13 0.0 0 0.0

DAY 2 7 31 575 48 3,300 173 0 107 0 78 0 26 0 13 0.0 0 0.0 13 0.0 0 0.0

DAY 2 8 32 561 46 3,346 168 0 105 0 76 0 25 0 13 0.0 0 0.0 13 0.0 0 0.0

DAY 2 9 33 547 45 3,391 164 0 102 0 74 0 25 0 12 0.0 0 0.0 12 0.0 0 0.0

DAY 2 10 34 534 44 3,435 160 0 100 0 73 0 24 0 12 0.0 0 0.0 12 0.0 0 0.0

DAY 2 11 35 521 43 3,479 156 0 97 0 71 0 24 0 12 0.0 0 0.0 12 0.0 0 0.0

DAY 2 12 36 508 42 3,520 152 0 95 0 69 0 23 0 12 0.0 0 0.0 12 0.0 0 0.0

DAY 2 13 37 496 41 3,561 149 0 92 0 67 0 22 0 11 0.0 0 0.0 11 0.0 0 0.0

DAY 2 14 38 484 40 3,601 145 0 90 0 66 0 22 0 11 0.0 0 0.0 11 0.0 0 0.0

DAY 2 15 39 472 39 3,640 142 0 88 0 64 0 21 0 11 0.0 0 0.0 11 0.0 0 0.0

DAY 2 16 40 460 38 3,679 138 0 86 0 63 0 21 0 10 0.0 0 0.0 10 0.0 0 0.0

DAY 2 17 41 449 37 3,716 135 0 84 0 61 0 20 0 10 0.0 0 0.0 10 0.0 0 0.0

DAY 2 18 42 439 36 3,752 132 0 82 0 60 0 20 0 10 0.0 0 0.0 10 0.0 0 0.0

DAY 2 19 43 427 35 3,787 128 0 80 0 58 0 19 0 10 0.0 0 0.0 10 0.0 0 0.0

DAY 2 20 44 417 34 3,822 125 0 78 0 57 0 19 0 9 0.0 0 0.0 9 0.0 0 0.0

DAY 2 21 45 922 76 3,898 277 0 172 0 125 0 42 0 21 0.0 0 0.0 21 0.0 0 0.0

DAY 2 22 46 1,958 162 4,060 587 287 365 179 266 130 89 43 44 0.0 22 0.0 44 0.0 22 0.0

DAY 2 23 47 2,865 237 4,296 860 560 534 348 390 254 130 85 65 0.0 42 0.0 65 0.0 42 0.0
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DAY 2 22 46 1,958 162 4,060 587 287 365 179 266 130 89 43 44 0.0 22 0.0 44 0.0 22 0.0

DAY 2 23 47 2,865 237 4,296 860 560 534 348 390 254 130 85 65 0.0 42 0.0 65 0.0 42 0.0

DAY 2 24 48 3,314 274 4,570 994 694 618 432 451 315 150 105 75 0.0 52 0.0 75 0.0 52 0.0

DAY 3 1 49 3,329 275 4,845 999 699 621 434 453 317 151 106 76 0.0 53 0.0 76 0.0 53 0.0

DAY 3 2 50 3,139 259 5,105 942 642 585 399 427 291 142 97 71 0.0 49 0.0 71 0.0 49 0.0

DAY 3 3 51 2,868 237 5,342 860 560 535 348 390 254 130 85 65 0.0 42 0.0 65 0.0 42 0.0

DAY 3 4 52 2,497 206 5,548 749 449 466 279 340 204 113 68 57 0.0 34 0.0 57 0.0 34 0.0

DAY 3 5 53 2,107 174 5,722 632 332 393 206 287 151 96 50 48 0.0 25 0.0 48 0.0 25 0.0

DAY 3 6 54 2,078 172 5,894 623 323 388 201 283 147 94 49 47 0.0 24 0.0 47 0.0 24 0.0

DAY 3 7 55 2,712 224 6,118 814 514 506 319 369 233 123 78 62 0.0 39 0.0 62 0.0 39 0.0

DAY 3 8 56 3,779 312 6,431 1,134 834 705 518 514 378 171 126 86 0.0 63 0.0 86 0.0 63 0.0

DAY 3 9 57 4,819 398 6,829 1,446 1,146 899 712 656 520 219 173 109 0.0 87 0.0 109 0.0 87 0.0

DAY 3 10 58 5,518 456 7,285 1,655 1,355 1,029 843 751 615 250 205 125 0.0 102 0.0 125 0.0 102 0.0

DAY 3 11 59 5,814 480 7,765 1,744 1,444 1,084 898 791 655 264 218 132 0.0 109 0.0 132 0.0 109 0.0

DAY 3 12 60 5,881 486 8,251 1,764 1,464 1,097 910 800 664 267 221 133 0.0 111 0.0 133 0.0 111 0.0

DAY 3 13 61 5,930 490 8,741 1,779 1,479 1,106 919 807 671 269 224 134 0.0 112 0.0 134 0.0 112 0.0

DAY 3 14 62 6,143 508 9,249 1,843 1,543 1,146 959 836 700 279 233 139 0.0 117 0.0 139 0.0 117 0.0

DAY 3 15 63 6,669 551 9,800 2,001 1,701 1,301 1,057 949 771 316 257 158 0.0 129 0.0 158 0.0 129 0.0

DAY 3 16 64 7,541 623 10,424 2,262 1,962 1,562 1,262 1,140 921 380 307 190 0.0 154 0.0 190 0.0 154 0.0

DAY 3 17 65 8,669 716 11,140 2,601 2,301 1,901 1,601 1,401 1,168 467 389 233 0.0 195 0.0 233 2.8 195 0.0

DAY 3 18 66 10,177 841 11,981 3,053 2,753 2,353 2,053 1,853 1,553 618 518 309 4.9 259 0.7 309 9.0 259 4.9

DAY 3 19 67 12,331 1,019 13,000 3,699 3,399 2,999 2,699 2,499 2,199 833 733 417 13.8 367 9.6 417 17.9 367 13.8

DAY 3 20 68 14,648 1,211 14,211 4,394 4,094 3,694 3,394 3,194 2,894 1,065 965 532 23.3 482 19.2 532 27.5 482 23.3
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 Hannah Ranch Project Flooding Model / 100 Year Storm - Dry Creek Hydrograph

Key Factors: 0.3 300 700 500 33.33% 50.00% 50.00%

PROB. 

FLOOD 

YEAR

RATIO 

RANK Project

DS of 

Outside

DS of 

Deep Oakes

With 

Project 

Oakes Mill

Mill 

Creek 

Flooded

With 

Project 

Mill

With Proj 

Mill 

Creek 

Flooded Pack

Pack 

Creek 

Flooded

With 

Project 

Pack

With Proj 

Pack 

Creek 

Flooded

100 1 Site Creek Creek Basin Basin Creek Volume Creek Volume Creek Volume Creek Volume

DAY HOUR HOURS CFS
AC-FT 

/HOUR

TOTAL 

AC-FT
CFS CFS CFS CFS CFS CFS CFS CFS CFS AF CFS AF CFS AF CFS AF

With 

Project 

DS of FKC

With 

Project 

DS of 

Outside 

Creek

With 

Project 

DS of 

Deep 

Creek

STANDARD PROJECT FLOOD 

FLOW (SPECIFIC) DRY CREEK 

NEAR LEMONCOVE (HOURLY 

FLOW IN C.F.S.)

DAY 3 21 69 16,100 1,331 15,541 4,830 4,530 4,130 3,830 3,630 3,330 1,210 1,110 605 29.3 555 25.2 605 33.5 555 29.3

DAY 3 22 70 15,852 1,310 16,851 4,756 4,456 4,056 3,756 3,556 3,256 1,210 1,110 605 29.3 555 25.2 605 33.5 555 29.3

DAY 3 23 71 13,904 1,149 18,000 4,171 3,871 3,471 3,171 2,971 2,671 1,210 1,110 605 29.3 555 25.2 605 33.5 555 29.3

DAY 3 24 72 11,262 931 18,931 3,379 3,079 2,679 2,379 2,179 1,879 1,210 1,110 605 29.3 555 25.2 605 33.5 555 29.3DAY 3 24 72 11,262 931 18,931 3,379 3,079 2,679 2,379 2,179 1,879 1,210 1,110 605 29.3 555 25.2 605 33.5 555 29.3

DAY 4 1 73 9,022 746 19,677 2,707 2,407 2,007 1,707 1,507 1,245 1,210 1,110 605 29.3 555 25.2 605 33.5 555 29.3

DAY 4 2 74 7,309 604 20,281 2,193 1,893 1,493 1,193 1,089 870 1,210 1,110 605 29.3 555 25.2 605 33.5 555 29.3

DAY 4 3 75 5,764 476 20,757 1,729 1,429 1,075 888 784 648 1,210 1,110 605 29.3 555 25.2 605 33.5 555 29.3

DAY 4 4 76 4,224 349 21,106 1,267 967 788 601 575 439 1,210 1,110 605 29.3 555 25.2 605 33.5 555 29.3

DAY 4 5 77 2,749 227 21,334 825 525 513 326 374 238 1,210 1,110 605 29.3 555 25.2 605 33.5 555 29.3

DAY 4 6 78 1,546 128 21,461 464 164 288 102 210 74 1,210 1,110 605 29.3 555 25.2 605 33.5 555 29.3

DAY 4 7 79 784 65 21,526 235 0 146 0 107 0 1,210 1,110 605 29.3 555 25.2 605 33.5 555 29.3

DAY 4 8 80 682 56 21,582 205 0 127 0 93 0 1,210 1,110 605 29.3 555 25.2 605 33.5 555 29.3

DAY 4 9 81 665 55 21,637 200 0 124 0 90 0 1,210 1,110 605 29.3 555 25.2 605 33.5 555 29.3

DAY 4 10 82 649 54 21,691 195 0 121 0 88 0 1,210 1,110 605 29.3 555 25.2 605 33.5 555 29.3

DAY 4 11 83 633 52 21,743 190 0 118 0 86 0 1,210 1,110 605 29.3 555 25.2 605 33.5 555 29.3

DAY 4 12 84 618 51 21,794 185 0 115 0 84 0 1,210 1,110 605 29.3 555 25.2 605 33.5 555 29.3

DAY 4 13 85 603 50 21,844 181 0 112 0 82 0 1,210 1,110 605 29.3 555 25.2 605 33.5 555 29.3

DAY 4 14 86 588 49 21,893 176 176 110 110 80 80 1,210 1,110 605 29.3 555 25.2 605 33.5 555 29.3

DAY 4 15 87 574 47 21,940 172 172 107 107 78 78 1,210 1,110 605 29.3 555 25.2 605 33.5 555 29.3

DAY 4 16 88 559 46 21,987 168 168 104 104 76 76 1,210 1,010 605 29.3 505 21.1 605 33.5 505 25.2

DAY 4 17 89 546 45 22,032 164 164 102 102 74 74 1,210 910 605 29.3 455 16.9 605 33.5 455 21.1

DAY 4 18 90 533 44 22,076 160 160 99 99 73 73 1,210 810 605 29.3 405 12.8 605 33.5 405 16.9

DAY 4 19 91 520 43 22,119 156 156 97 97 71 71 1,210 710 605 29.3 355 8.7 605 33.5 355 12.8

DAY 4 20 92 507 42 22,161 152 152 95 95 69 69 1,110 610 555 25.2 305 4.5 555 29.3 305 8.7

DAY 4 21 93 495 41 22,201 149 149 92 92 67 67 1,010 510 505 21.1 255 0.4 505 25.2 255 4.5DAY 4 21 93 495 41 22,201 149 149 92 92 67 67 1,010 510 505 21.1 255 0.4 505 25.2 255 4.5

DAY 4 22 94 482 40 22,241 145 145 90 90 66 66 910 410 455 16.9 205 0.0 455 21.1 205 0.4

DAY 4 23 95 471 39 22,280 141 141 88 88 64 64 810 310 405 12.8 155 0.0 405 16.9 155 0.0

DAY 4 24 96 459 38 22,318 138 138 86 86 62 62 710 260 355 8.7 130 0.0 355 12.8 130 0.0

DAY 5 1 97 448 37 22,355 134 134 84 84 61 61 610 250 305 4.5 125 0.0 305 8.7 125 0.0

DAY 5 2 98 437 36 22,391 131 131 81 81 59 59 510 240 255 0.4 120 0.0 255 4.5 120 0.0

DAY 5 3 99 427 35 22,427 128 128 80 80 58 58 450 230 225 0.0 115 0.0 225 2.1 115 0.0

DAY 5 4 100 416 34 22,461 125 125 78 78 57 57 400 220 200 0.0 110 0.0 200 0.0 110 0.0

DAY 5 5 101 406 34 22,495 122 122 76 76 55 55 350 210 175 0.0 105 0.0 175 0.0 105 0.0

DAY 5 6 102 396 33 22,527 119 119 74 74 54 54 325 200 163 0.0 100 0.0 163 0.0 100 0.0

DAY 5 7 103 386 32 22,559 116 116 72 72 53 53 275 190 138 0.0 95 0.0 138 0.0 95 0.0

DAY 5 8 104 377 31 22,590 113 113 70 70 51 51 225 180 113 0.0 90 0.0 113 0.0 90 0.0

DAY 5 9 105 368 30 22,621 110 110 69 69 50 50 205 170 103 0.0 85 0.0 103 0.0 85 0.0

DAY 5 10 106 359 30 22,650 108 108 67 67 49 49 185 160 93 0.0 80 0.0 93 0.0 80 0.0

DAY 5 11 107 350 29 22,679 105 105 65 65 48 48 165 140 83 0.0 70 0.0 83 0.0 70 0.0

DAY 5 12 108 341 28 22,708 102 102 64 64 46 46 145 120 73 0.0 60 0.0 73 0.0 60 0.0

DAY 5 13 109 334 28 22,735 100 100 62 62 45 45 125 100 63 0.0 50 0.0 63 0.0 50 0.0

DAY 5 14 110 325 27 22,762 98 98 61 61 44 44 114 80 57 0.0 40 0.0 57 0.0 40 0.0

DAY 5 15 111 317 26 22,788 95 95 59 59 43 43 103 60 52 0.0 30 0.0 52 0.0 30 0.0

DAY 5 16 112 309 26 22,814 93 93 58 58 42 42 46 40 23 0.0 20 0.0 23 0.0 20 0.0

DAY 5 17 113 302 25 22,839 91 91 56 56 41 41 41 40 21 0.0 20 0.0 21 0.0 20 0.0

DAY 5 18 114 295 24 22,863 89 89 55 55 40 40 40 40 20 0.0 20 0.0 20 0.0 20 0.0

DAY 5 19 115 287 24 22,887 86 86 54 54 39 39 39 40 20 0.0 20 0.0 20 0.0 20 0.0

DAY 5 18 114 295 24 22,863 89 89 55 55 40 40 40 40 20 0.0 20 0.0 20 0.0 20 0.0

DAY 5 19 115 287 24 22,887 86 86 54 54 39 39 39 40 20 0.0 20 0.0 20 0.0 20 0.0

DAY 5 20 116 280 23 22,910 84 84 52 52 38 38 38 30 19 0.0 15 0.0 19 0.0 15 0.0

DAY 5 21 117 274 23 22,933 82 82 51 51 37 37 37 30 19 0.0 15 0.0 19 0.0 15 0.0

DAY 5 22 118 267 22 22,955 80 80 50 50 36 36 36 20 18 0.0 10 0.0 18 0.0 10 0.0

DAY 5 23 119 261 22 22,976 78 78 49 49 36 36 36 20 18 0.0 10 0.0 18 0.0 10 0.0

DAY 5 24 120 254 21 22,997 76 76 47 47 35 35 35 10 17 0.0 5 0.0 17 0.0 5 0.0

83,480 65,417 58,645 46,111 45,671 35,900 45,671 35,901 22,835 806 17,950 573 22,835 948 17,950 689

18,063 CFS-HRS 12,534 CFS-HRS 9,770 CFS-HRS 45,671
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Hannar Ranch Project Flooding Model / Sotrm Series Ratios and Summary Tables

YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR

WAVE 

ORDER
RATIO RANK 10 25 50 75 100 200 500 1000

4 1 0.235 0.371 0.531 0.613 0.695 0.914 1.226 1.621

3 2 0.069 0.096 0.108 0.136 0.163 0.155 0.196 0.104

5 3 0.056 0.084 0.084 0.080 0.076 0.104 0.148 0.071

2 4 0.055 0.072 0.080 0.076 0.071 0.064 0.040 0.063

6 5 0.048 0.065 0.072 0.064 0.056 0.040 0.032 0.055

1 6 0.040 0.044 0.064 0.056 0.048 0.016 0.024 0.052

Original Version Modified Version
Pre-Project Pre-Project

Recurrence Dry Crk StJR LKR Oakes Mill Crk Packwood Recurrence Dry Crk StJR LKR Oakes Mill Crk Packwood

Interval Peak 70% 30% Basin Peak Crk Peak Interval Peak 70% 30% Basin Peak Crk Peak

(Year) (CFS) (CFS) (CFS) (CFS) (CFS) (CFS) (Year) (CFS) (CFS) (CFS) (CFS) (CFS) (CFS)

100 16,100 11,270 4,830 1,210 605 605 100 16,100 11,270 4,830 1,210 605 605

75 14,200 9,940 4,260 1,420 710 710 75 14,200 9,940 4,260 1,020 510 510

50 12,300 8,610 3,690 1,230 615 615 50 12,301 8,611 3,690 830 415 415

25 8,600 6,020 2,578 859 430 430 25 8,594 6,016 2,578 459 230 230

10 5,450 3,815 1,633 544 272 272 10 5,444 3,811 1,633 247 123 123

Pre-Project Pre-Project

Recurrence Dry Crk Mill Crk Beyond Mill Crk Packwood Beyond Packwood Total Flooded Recurrence Dry Crk Mill Crk Beyond Mill Crk Packwood Beyond Packwood Total Flooded

Interval Peak Peak Capacity Flood Crk Peak Capacity Crk Flood Flood Area Interval Peak Peak Capacity Flood Crk Peak Capacity Crk Flood Flood Area

(Year) (CFS) (CFS) (HRS) (AF) (CFS) (HRS) (AF) (AF) (Acres) (Year) (CFS) (CFS) (HRS) (AF) (CFS) (HRS) (AF) (AF) (Acres)

100 16,100 805 58 806 805 62 948 1,754 3,508 100 16,100 605 29 806 605 31 948 1,754 3,508

75 14,200 710 54 1,547 710 59 1,784 3,330 6,660 75 14,200 510 27 607 510 29 744 1,350 2,701

50 12,300 615 48 1,213 615 57 1,426 2,639 5,277 50 12,301 415 25 395 415 26 529 924 1,848

25 8,600 430 44 596 430 47 783 1,379 2,757 25 8,594 230 0 0 230 26 79 79 158

10 5,450 272 38 70 272 41 233 303 605 10 5,444 123 0 0 123 0 0 0 0

Post-Project Post-Project

Recurrence Dry Crk Mill Crk Beyond Mill Crk Packwood Beyond Packwood Total Flooded Recurrence Dry Crk Mill Crk Beyond Mill Crk Packwood Beyond Packwood Total Percent Flooded

Interval Peak Peak Capacity Flood Crk Peak Capacity Crk Flood Flood Area Interval Peak Peak Capacity Flood Crk Peak Capacity Crk Flood Flood Reduction Area

(Year) (CFS) (CFS) (HRS) (AF) (CFS) (HRS) (AF) (AF) (Acres) (Year) (CFS) (CFS) (HRS) (AF) (CFS) (HRS) (AF) (AF) (Acres)

100 16,100 555 13 573 555 21 689 1,262 2,524 100 16,100 555 28 573 555 29 689 1,262 28.1% 2,524

75 14,200 660 11 189 660 17 244 433 866 75 14,200 460 27 408 460 29 521 929 31.2% 1,859

50 12,300 565 9 130 565 12 173 304 608 50 12,301 365 24 211 365 26 313 525 43.2% 1,049

25 8,600 380 6 37 380 7 63 100 200 25 8,594 192 0 0 230 0 0 0 100.0% 0

10 5,450 222 0 0 222 2 3 3 7 10 5,444 101 0 0 101 0 0 0 -- 0

Flood Damage Reduction Benefits Flood Damage Reduction Benefits

Recurrence Mill Crk Mill Crk Mill Crk Beyond Packwood Packwood Packwood Beyond Total Total Recurrence Mill Crk Mill Crk Mill Crk Beyond Packwood Packwood Packwood Beyond Total Total

Interval Pre Proj Post proj Benefits Capacity Pre Proj Post proj Benefits Capacity Volume Area Interval Pre Proj Post Proj Benefits Capacity Pre Proj Post proj Benefits Capacity Volume Area

(Year) (AF) (AF) (AF) (HRS) (AF) (AF) (AF) (HRS) (AF) (Acres) (Year) (AF) (AF) (AF) (HRS) (AF) (AF) (AF) (HRS) (AF) (Acres)

100 806 573 233 -45 948 689 923 -41 1,156 2,312 100 806 573 233 -1 948 689 259 -2 492 984

75 1,547 189 1,357 -43 1,784 244 1,601 -42 2,958 5,916 75 607 408 198 0 744 521 223 0 421 842

50 1,213 130 1,083 -39 1,426 173 1,256 -45 2,338 4,677 50 395 211 184 -1 529 313 215 0 399 798

25 596 37 559 -38 783 63 622 -40 1,181 2,363 25 0 0 0 0 79 0 79 -26 79 158

10 70 0 70 -38 233 3 73 -39 143 286 10 0 0 0 0 0 0 0 0 0 0

Recurrence Mill Crk Mill Crk Mill Creek Packwood Packwood Packwood Total

Interval Pre Proj Post Proj Flood Pre Proj Post Proj Flood Flood

Flooding Flooding Protection Flooding Flooding Protection Protection

(Year) (Acres) (Acres) (Acres) (Acres) (Acres) (Acres) (Acres)

100 1,613 1,146 467 1,895 1,378 517 984

75 1,213 816 397 1,487 1,042 445 842

50 790 422 368 1,057 627 430 798

25 0 0 0 158 0 158 158

10 0 0 0 0 0 0 0

Recurrence Conserved

Interval Flood

Water

(Year) (AF)

100 1,500

75 1,500

50 1,500

25 1,470

10 1,250

RATIOS TO MULTIPLY SPF TO SIMULATE INDICATED FLOOD SERIES

5-DAY CYCLE
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