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Spring Rise Alternatives Summary

 Summary of alternatives modeled to date for the
Spring Rise

« Summary of the effects of various plan
components/criteria on system storage, lower
river flows, and spawning cues

« Similar data as above for special runs




« First Rise
« None, 31 kefs, navigation flow + 5 kefs
« April Flows between the Rises
« Minimum service, alternative guide curve, current
guide curve
» Second Rise
« Maximum release = 16 kefs, duration = 2 weeks
» Proration based on system storage '
« Spring rise preclude
» Adjustment of flood control constraints

Plan Components Analyzed

» Minimum System Storage during Historic Droughts
« Flows at Nebraska City

« Economic Uses, Environmental Resources and
Historic Properties

Effects Analyzed

» Spawning Cue




Analysis to Determine Trends
Associated with Various Components
of the Spring Rise Hydrograph
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Table 2

Table 2. Alternatives Formuisated from Tabls 1 Requirements

Allemative Name

Existing runs
16FS

" FiandF2 iie between
MR16F3

. _MRisMN T

M1 and M2 lie between _
MR1EM3
M16F50
M18FA0
M16F3
MREIO3
MRBIO4

MRBIOS

N & ond indicaies no first nise,

MBIOS53

Firs( Rise
None  Nav+51wx

31 kefs

3 kefs

Drop Between Rises
Min Serv : New GC Curreni GJ

Max Rise
16 hcls 2 wi pi

FC Constrants
Plus 16 . Min. Raise

Max or Frorate guang arougnt
Max w! Precl. Prorale wi Preci

46 MAF

46 MAF

48 MAF

46 MAF

50 MAF

40 MAF

31 MAF

46 MAF

31 MAF

A1 MAF

31 MAF

Speciai Criteria Identifisd b

the Hydralogic Work G

roup

MRBP52 - MRBIOS w/ shorter]
... 2ndRse

BIOS21 - MRBPS52 with 21
kc(svmu

BIOS518 - MRBIOS with 187

kefs April

16 ket wi< 2
WK peak

21 kefo w/ <
2wk peak

31 MAF

31 MAF

31 MAF




Table 2 (Revised) -

Max Rise ¥C Constrants. Max or Prorale gunng arought

" Riamane Nawe, |7 et rim rop Betwesn Risos
. T None_ NavesAwe] M Sen New GCCurens
Existing rung K Cd : .
_ MRIEFS T . P 46 MAF
£18 72 o Dotwaan ! N : ¢
MR8 O 46 MAF

MRI8MN | o . o a5 MaF
M1 and M2 ire betwesen e el - ! !
MRI1BMI 46 MAF

N ol 50 MAF

T m16F50

T misFan 40 MAF

31 marF

mieFal

MABIOa 31 MAF

MRBIOY

31 MaF

MRBIOS .
MREISN . — : . 31 MAF

Tl o e . S : s 31 aF
ragisan 31 MaF

16 ket wi< 2

MREP32 - MRBIOD i
wic ek 46 MAF

wishoner 2nd (se 31 kets,
MRBPS2 - MRBIOS 16 ke wis 2
wishorer 2nd nee i eak 31 MaF
BIOS21 - MRAFS2 witn] 21 kot wi< 2
Z1kets man_ I . - e e wh Deak

31 MAF

VB Rt wirie 18
kets April

| 810500 - oty fre

35 Runwih 2nd Rise B
Degin Julv 1 . H — —_—

] 16 xcts 2 wh pkl  Plus 16 0 Min Raige | Max wr Prect. [ Prorate w/ Brecl.

Impacts on
Minimum System Storage

During Droughts
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I...._] Impact of First Rise ]
on Minimum System Storage During Droughts

« Looked at two spring rise plans — with and without the first spring rise

Alemative Name I MFy’sl Rise I . Drop BetweeqRis‘es . cl _ Max Rise I ~ }_f‘gcénstqr!ls l Méxpr F{iur;le during drought
. Nore  Nav+51Wk} MinServ New GC_Current GG} 16 kefs 2wk pk| Plus 16 Min. Raise § Max w/ Precl. Prorate w/ Prect.
B . o o . . S 1 VAF
T T mRasN : ) . 31 MAF
. MBI0S3 o - . R e, TMAF
TmeiEaNT N . - T I - 31 MAF
« Compared the difference in minimum system storage in each major
drought
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Impact of First Rise

on Minimum System Storage During Droughts

Change in Minimum System Storage Ceused by the First Riss (MAF)

» First spring rise generally

e . reduced the minimum storage
oe ’ during droughts
ok + Impact during droughts was
o C less than 1 foot in each of the
oo @ i sww upper three reservoirs
o =, « At full conservation pools,
o || ; 830 kaf = 1 foot
0.60 i

BMRBIOS WMRBISN QOMBIOS3 OMB3N i At current ]evels’

560 kaf = 1 foot

Figure 1




Impact of April Flows

on Minimum System Storage During Droughts

« Looked at three spring rise plans — with differing April flows
+ Minimum Service
. Alternative Guide Curve
+ Current Guide Curve

Ahematie Name | First Rise Drop Between Rises Max Rise FC Constraints Max or Prorate during drought

_None _-Nav+5 1Wk| MinServ | New GC Current G 16 kefs 2 wk pk| Plus 16 Min. Raise | Max wi Precl. . Prorate wi Precl.}

| MRISF3 N 45 MAF
i :
TMR1EM3 T o S E e 46 MAF
T mesn S B, T T o 31 MAF

« Compared minimum system storage in each major droughit

Impact of April Flows

on Minimum System Storage During Droughts "

17 Change In Minimum Sysiem Storage from the new CWCP (MAF) o Comparison is to the current
‘ water control plan

« Running minimum service in
April uses less water than the
current guide curve

+ The alternative guide curve
also appears to use less water,
but some of the impact is
likely due to the prorated
second spring rise

[7 TMR16F3 EMRIEM3 OMBIGN

« Difference between spring
Figure 2 rise alternatives was generally
fess than 1 foot in each of the
upper three reservoirs




I Impact of Flood Control Constraints |
on Minimum System Storage During Droughts ™

. Looked at four spring rise plans — with varying adjustments to the flood
control constraints

i ‘Ahemathe Name { First Rise Drop Between Rgisés‘ Max Rise ’ “FC Con?slréi;vis y Max or Pmmé during drought
_None 'Nav+51Wk Min Serv New GC _Cument GA316 kefs 2 wh pk Plus 16 - Min. Raise | Max w/ Precl. Pmorate w/ Precl.
L MREEN BN T R LS
!
M1 and M2 e betwees R B S ih| sewmar
L MRleMI S BT 46 MaF

« Compared minimum system storage in each major drought

Impact of Flood Control Constraints |
on Minimum System Storage During Droughts

Change In Minimum System Storage from the New CWCP (MAF) « Comparison is to the current
. waler control plan
000 {-pro—i—. - Raising the fiood control
0z P constraints the full amount of
0404 the spring rise uses the most
060 1 water because it allows the
0% spring rise to be run in many
oo years
-120
10 « As flood control constraints
[ omriaw u MRIGM1 OMRIGMZ OMRIBM3 | are reduced, the spring rise

- gets shuts off more frequently

resulting in less water used

Figure 3




l Impact of the Spring Rise Preclude
on Minimum System Storage During Droughts

. Looked at four spring rise ptans — with Spring Rise precludes ranging
from 31 to 50 MAF

First Rise Drop Between Rises ' Max Rise FC Constraints Max or Prorate during drought

" Altemative Name § i i .
_None Nav+5 1Wk Min Serv New GC Current G 16 kefs 2 wk pk] Plus 16 * Min. Raise | Max w/ Precl. Prorate wi Precl.

e ERSe — 50 MAF

MR16F 46 (MR1SFS) 46 MAT
Twer” 4O MAF -
CMIeRd 31 MAF

» Compared minimum system storage in each major drought

gt impact of the Spring Rise Preclude .
on Minimum System Storage During Droughts

Crange in Mirimum System Storage from the now GHCP (MAR « Comparison is to the current

T . water control plan

e

« In general, as the spring rise
preclude is lowered, system
storage during the droughts is
lowered due to the ability to
run spring rises in more years

« In the 30’s drought, the order
of non-navigation years
CMIGRED | WMIEF6  DMIEFQ  OMIeR3! ] changed and an additional

- non-navigation year was added
with the 31 MAF preclude

Figure 4

« In the other 3 droughts,
system storage didn’t fall
below 40 MAF, so the 31 and
40 MAF runs are the samts




Impacts on
Flows at Nebraska City

during May and June
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!l Impact of April Flows

on Flows at Nebraska City

. Looked at the current water control plan and three spring rise plans with
differing Aprit flows
+ Minimum Service
+ Alternative Guide Curve
» Current Guide Curve
+ Full increases in flood control constraints

Ahlemative Name First Rise Drop Between Rises Max Rise " FC Constraints Max or Prorate guring drought
None Nav+51Wk| MinServ  New GC Cument GCJ 16 kefs 2 wk pk Plus 16  Min. Raise | Max w/ Precl. Prorate w/ Precl.

Tewer T
T wRies e
MRIGMN o o 4 ) 46 MAF

_MRBOS 31 MAF

« Compared the number of days flow would exceed 55 kcfs at Nebraska
City
18




Impact of April Flows

on Flows at Nebraska City

» All spring rise alternatives

—
Number of Days in May and June the Discharge at Nebraska increase the number of days
City Exceeds 55 kcfs .

70 flow is above 55 kefs

60 —

50 43 _ » Running minimum service
PN between the rises reduces this
S 30 1 - effect

20 _——————————— L

10 —— + Second spring rise is added

0 T T " to existing flow; therefore, the
0 2 40 60 80 100 | {ower the existing flow, the
Percent of Years lower the spring rise
|—4-new CWCP —s—MRI6FS ——MR16MN ——MRBlOil
+ MRBIOS has prorated spring

Figure 5 rise so isn’t directly
comparable

« Full increases in flood
control constraints

Impact of April Flows

on Flows at Nebraska City

« Looked at the current water control plan and three spring rise plans with
differing April flows

« Minimum Service
« Alternative Guide Curve
« Current Guide Curve
«  Minimum increases in flood control constraints

Afemative Name | EwstRise | Drop Between Rises Max Rise FC Constraints Max or Prorate during drought

None  Nav+51Wk| Min Serv ; New GC. Cument G 16 kcfs 2 wk pk| Plus 16 Min. Raise | Max w/ Precl. Prorate w/ Preci.

cwep
MRS S I B R 45 MAF
MR16M3 . T i o 46 MAF
T MBISIN ) o o T 31 MAF

« Compared the number of days flow would exceed 55 kcfs at Nebraska
City

20
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Impact of April Flows

on Flows at Nebraska City

1" All spring rise alternatives
Number of Days in May and June the Discharge at Nebraska City increase the number Of days

Exceeds 55 kcfs
flow is above 55 kcfs

0T

|
) B .
50 4 - « Reducing the flood control
% 40 +— 1 constraints reduces the
0 30 ! difference between the
207 ! alternatives
10 1 |
0 ' T T * « Running minimum service
0 0 40 80 & % between the rises still reduces

Percent of Years the number of days with flow
[ new CWCP — MR16F3 —— MR16MG — MBEIN
above 55 kefs

Figure 6 « MBI53N has prorated spring
rise so isn’t directly
comparable
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Impacts on
Average Annual Economic Uses,

Environmental Resources, and

Historic Properties

22




: | Table 4. Ecornomic use and envronmental resource impacts of (he spnng fise attematives.
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Comments on Summary of Uses

. Percent changes for all categories except navigation and tern and
plover habitat are relatively constant, and are generally in the range of
+/-2 percent

. Navigation data for spring rise runs is flawed. Time constraints have
not permitted the required hand corrections to the raw data files from
the hydroiogic model

. Tern and plover habitat results are based on habitat available in the
early 1990’s and are not representative of the habitat available today
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Impacts on

Spawning Cues

25

Indicators of Spawning Cue

. Master Manual EIS used a flow/duration combination as a surrogate for

spawning cue
+ 20 percent increase of flow

+ 14 days duration
« - Other combinations of magnitude and duration could be used

- Actual spawning cue is likely a combination of many factors such as

flow, stage, temperature, photoperiod, etc
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o33 8883
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Location

5 14 Days new CNCP & 14 Days MRISES 314 Days MRIBMN 014 Days MRBISN

!' impact of April Flows

on Spawning Cue

Figure 10

» Higher April flows result in
higher magnitude of spring
rises, but not necessarily more
vears with a 20 percent
increase in flows

« Relatively little difference
between alternatives

» All alternatives meet
spawning cue criteria more
than 40 percent of the years at
all Jocation

28

14



impact of Flood Control Constraints

on Spawning Cue

Percent of the Years with identfied 20% Spawning Cue Length ‘\ ¢ Number Of yea_rs meetlng
®y — 3 spawning cue criteria is
oY generally reduced as flood

i Z control constraints become
3 w0 more restrictive
g : - Difference between

alternatives ranges from 2 to
10 percent of years

3

o
GamsP SoxQty Orans Nabr Oy S de KanOty Boonvle Fermen

im—m‘ * All alternatives meet

‘ {114 Days MR16F2 & 14 Days MR16F3 h spawning cue criteria more
than 35 percent of the years at

Figure 11 all locations

!' Impact of the Spring Rise Preclude

on Spawning Cue

« Number of years meeting
spawning cue criteria increases
as the spring rise preclude is
reduced

Percent of the Years with Identfied 20% Spawning Cue Length

« Maximum difference is 11
percent of years

Percent of Years

« All alternatives meet
spawning cue criteria more

Location than 40 percent of the years at
14 Days new CWCP m 14 Days M16F50 014 Days M16F46 a” lOCBIiOHS
LﬂMiﬂFw ® 14 Days M16F31 —_—_‘_I
Figure 12
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Analysis of Special Runs
Requested by Technical Working Group

31

Special Runs
Requested by the Technical Werking Group

+ Requests received for several additional runs

v Shorter duration of second rise
» Duration of the spring rise could ot be reduced to less than 9 days due
to modeling limitations — this is not a limit in real time regulation

v Greater magnitude of second rise (+21 kcfs)
« First rise followed by 18 kcfs in April

. No first rise; winter releases until May 1

« First rise only

. Second rise beginning on July 1

32
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Special Runs
Requested by the Technical Working Group

. Alternatives used in Special Run Comparisons

anematie Name | FirstRise " Grop Between Rises J " 'Max Rise. “FC Constranis | Max or Prorate during drought
__Nore Nav +5 1 Wk| Min Serv ; New GC_Current GO 16 kcfs 2 wk pk Plus 16 . Min. Raise | Max wi Precl. Prorate w/ Prec!.
T MBIOS3 s B 31 MAF
[T R [R— -
MRBPEZ - MRBIOS g 16 kofs wi< 2
wishorter 2nd rise wk peak R I L MAF
BlOf’)Z“—M’RBPS'L"\;vith T B T 24 kets wik 2
21 kefs max . R wk peak 31 MAF

« Compared the difference in minimum system storage in each maijor drought
« Compared the number of days flow would exceed 55 kcfs at Nebraska City
- Cocmpared the impacton spawning cue
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Impact of Special Runs :
on Minimum System Storage During Droughts

Minimum Syatem Storage (MA) « MBIOS3 has different flood
4500 S ——— = CODU‘O] constraims o) isn’t
; — 1 directly comparable
4000 _1—1 T_T :1‘—“" y P
« Alternatives generally resuit in
B oo I L .
j lower system storages during
. ‘i droughts than the CWCP
oo | « The higher spring rise (21
% kefs) reduces system storage in
00 ‘ 3 of the 4 droughts
19301841 1654-1861 1967-1983 20002008
onenCWCP | GWBIOS3 | OMRBPSZ  osiosat |

Figure 18
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Iimpact of Special Runs
on Flows at Nebraska City

« MBIO53 has different flood
Hurber of Days in May and June the Discharge at Nehraska i L
control constraints so isn’t

City Exceeds 55 kcfs
3 directly comparable

« All spring rise alternatives
increase the number of days
flow is above 55 kefs

« The higher spring rise (21
kefs) increases the number of
days the flow is above 55 kefs

Percent of Years

ancp——msosa — MRBPS2 —— BIO521

Figure 19
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!I Impact of Special Runs

on Spawning Cue

Percent of the Years with Identfied 20% Spawning Cue Length 'Spawmng _Cue cnte?‘a used was
R — S 20 percent inciease in {low for

14 days

« All spring rise alternatives
increase the percent of years

meeting the spawning cue

criteria

Parcent of Years
g &

Now
53

» The higher spring rise (21

Gavins PL SiouxCity Omaha  Nebr. Cily St Joe Kan City Boonwille Hermann )
kefs) increases the percent of

Location
[21eD0s rew WGP 1403y 0SS 14 Doy MREPS2 14 O axa years that meet the spring rise
criteria
Figure 20 «All alternatives meet spawning

cue criteria more than 35 percent
of the years at all locations
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