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H‐4 SENSITIVITY RUNS 

H‐4.1 ROUND 2 SENSITIVITY RUNS 

H‐4.1.1 SCOPE FOR ROUND 2 SENSITIVITY RUNS 

 

Cooperating Agencies Coordination Summary: 

SENSITIVITY RUN OVERVIEW 

COP Sensitivity Runs 
September 2018 

Sensitivity Runs were recommended for inclusion in the hydrologic modeling schedule for the 
Combined Operating Plan (COP) based on coordination with the COP Cooperating Agencies 
(USACE, SFWMD, and ENP) conducted during April 2018. Informed by previous COP modeled 
alternative scenarios, sensitivity runs will be designed to change to a minimum number of 
variables so that the project performance from these changes can be effectively distinguished. 

Based on coordination at the 17 April 2018 COP Cooperating Agencies' meeting, the agencies 
jointly agreed to a preliminary list of Sensitivity Runs with potential to carry forward into further 
discussion after Round 1 modeling and analysis was completed. This preliminary list, which was 
developed for scheduling considerations, was anticipated to further evolve after Round 1 
reviews and based on consideration of comments from the COP PDT during development of the 
Round 2 alternatives. The Round 2 hydrologic modeling duration was extended from 1 month to 
2 months in the COP project schedule as a conditional placeholder for these Sensitivity Runs. 
Similarly, 1 additional month for Sensitivity Runs after Round 3 modeling (optimization for the 
Preliminary Preferred Alternative) was included in the COP project schedule as a conditional 
placeholder. 

Two general categories of Sensitivity Runs were defined for COP: 
• EIS Support 

Assess uncertainties with an implementable plan, and/or for inclusion in adaptive 
management (for example, existing FDOT/USACE high-water constraints for the 
L-29 Canal) 

• Non EIS Support 
not considered in the implementable plan or for inclusion in adaptive 
management but provides valuable near future information (for example, 
additional seepage barrier construction, or raising the L-29 Canal maximum 
operating limit up to 9.7) 

SENSITIVITY RUNS TO COMPLEMENT COP ROUND 2 ALTERNATIVE MODELING 

Following completion of the Round 1 analyses and formulation of the Round 2 alternatives, the 
COP Cooperating Agencies re-convened on 18 and 25 September 2018 to identify a limited 
number of Sensitivity Runs to complement the Round 2 alternatives. Although both the RSM-GL 
and the MD-RSM models will be used to evaluate the Round 2 alternatives, only the RSM-GL 
will be applied for the COP Sensitivity Runs. 

The following list of four total COP Sensitivity Runs were jointly recommended the agencies for 
completion immediately following the RSM-GL Round 2 alternative modeling. Each Sensitivity 
Run will be developed starting from the RSM-GL Round 2 alternatives. 

a. Conditional Closures for the S12s (Apply to both Round 2 alternatives: #SR1, #SR2) 
targets from lmodel vs prescribed seasonal closure dates at S-12A/B, S-343A/B, 
and S-344 currently required through the 2016 USFWS Biological Opinion 
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Cooperating Agencies Coordination Summary: 
COP Sensitivity Runs 

September 2018 

iModel will apply spatial targets for CSSS performance derived from Jason 
Godin's work that has been detailed to the COP Ecological subteam 
Preliminary iModel outcomes were shared with USFWS on 27 September 

b. Lower Canal Levels in South Dade (Apply to Alternative N2 only: #SR3) 
Operational criteria for the following structures will be revised to match lower 
canal levels included in Alternative O for the South Dade Canal reaches between 
S-331 and S-177 (reference COP Round 2 Alternatives table for all criteria): 

• S-332BW: total operating range 3.8-4.8 feet NGVD (4.5-5.0 in Alternative N2) 
• S-332BN: total operating range 3.8-4.8 feet NGVD (4.5-5.0 in Alternative N2) 
• S-332C: total operating range 3.8-4.8 feet NGVD (4.5-5.0 in Alternative N2) 
• S-332D: total operating range 3.8-4.8 feet NGVD (4.4-4.7 in Alternative N2) 
• S-176: operating range 4.5-5.0 feet NGVD with CSSS criteria for increasing 

discharge by 200 cfs (4.75-5.0, no CSSS criteria in Alternative N2) 
• S-177: operating range 3.6-4.2 feet NGVD with high-rainfall criteria for 

increasing discharge by 200 cfs (3.6-4.2 with high-rainfall criteria for lowering 
HW criteria to 3.3 in Alternative N2) 

• No changes to S-199 and S-200 criteria (same for Alternatives O and N2) 
• No changes to S-194 and S-196 criteria (retain from Alternative N2, which are 

very similar to Alternative O ranges) 
responsive to stakeholder input received during Round 2 alternative development 
responsive to COP "Planning Consideration" to "explore opportunities to enhance 
flood control and mitigation" 

c. Refinement of operational criteria for coastal divide structures to opportunistically 
provide improved timing and spatial distribution of flows to Biscayne Bay (Apply to 
Alternative O only: #SR4) 

responsive to recommendations from the COP Ecological subteam ensure COP 
operations maintain the "do no harm" standard for Biscayne Bay while aiming to 
prioritize spatial location of inflows to the South Bay (Round 1 flow effects to 
Biscayne Bay were characterized as minimal by the Ecological subteam) 
Alternative O selected since this alternative does not include supplemental 
regulatory deliveries from WCA-3A to the South Dade Conveyance System 
Opportunity to further explore feasibility of opportunistic Biscayne Bay 
operational criteria in advance of Round 3 

SENSITIVITY RUNS TO COMPLEMENT COP ROUND 3 ALTERNATIVE MODELING 

The following list of potential COP Sensitivity Runs have additionally been identified as 
candidates for consideration after Round 3 modeling (optimization), after completion of the 
Round 2 reviews and based on consideration of comments from the COP PDT. Sensitivity Runs 
conducted concurrent with the Round 2 modeling (a through c above) may also be carried 
forward for further assessment after Round 3, if necessary. Further coordination between the 
COP Cooperating Agencies will be conducted following completion of the Round 2 evaluations, 
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Cooperating Agencies Coordination Summary: 
COP Sensitivity Runs 

September 2018 

prior to making any decisions regarding the appropriateness of conducting any or all of the 
these candidate Sensitivity Runs. 

d. Relax L-29 FOOT constraint 
Based on the USACE Increment 2 Operational Strategy limit of 90 days per 
water year with stages above 8.3 feet NGVD, the Round 1 and Round 2 
alternatives limit the L-29 Canal maximum operating limit to 8.5 feet NGVD 
during October through February and 8.25 feet NGVD for the remaining 8 
months of each year 
nothing higher than 8.5 feet NGVD, consistent with prescribed COP constraints 

e. WCA 1 and 2 schedules 
- Could be used to verify forward compatibility of TSP with potential future changes 
- changes to these Regulation Schedules are outside of the COP scope 

f. Improve timing for water quality of SRS inflow (further scope details and justification 
to be determined) 

g. Effects of Sea-Level Change on Future COP Performance (further scope details and 
justification to be determined) 
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H‐4.1.2 MODELING RESULTS FOR ROUND 2 SENSITIVITY RUNS 

H‐4.1.2.1 CRITICAL FLOWS REPORT 

 

r it ical F low Repor t .... 1 

Due : 2018/10/26 

P. 0 . R: 1965-2005 

Files are- -, 
ECBi9/!R /n, /he9Jll..ll1l8/pro Jeci:s/1fl,'lLSouthDade/RSlf /1._Sou~ade/CDP/ECBl 9/oatpui;..l 0021 luJvnJ 3937 ..rsm.5354/RSlfGL_SD..oui:p 

ALTN2 /n v/hesJ1..n113/projec:.s/Hl,V_Sout hDllde/RSl!CL_,Soui:hD.lde/COP/ALTN2/ou t pm;_102018.;,vn14033..r,m5426/RSl!CL..,SD_om;pu,:; 

SRJ /nv /hesm..,,113/projeccs/fflo'lLSoathDade/RSl(GL_Soui:hDade/aJP /SRJ/om;pm;_J 02318...sv n14~6.rSJS54 26'/RSl!CL...SO..oatput . dss 

Sll2 /n,rfhesrru,as/projects/fflo'lLSouthDade/RSl(GL_Soui:hDade/aJP/SR2/om;pm;_J02Sl8...svn1406'2.r,m5426'/RSl!CL...SO_oatput . dss 

SR3 /n,r/hesll!..,llllll/projec.s/fflo'D...SOathDade/RSlfct_Soui:hDade/aJP/SR3/our;pm;_l020l8..svn14030..r,m5426'/RSl!CL..SO_oatput . dss 

ECB19/!R /nli/he9Jll..ll1lS/projects/1flo'lLSoathDade/RSlf!1.So m;hDade/(X]P/ECBl9/oatpui;..l 0021 luJvnJ 3937 ..rsm5354 sfc_pos,;_pro 

ALTN2 /nv/heslUJ"3/projects/!ff,V_Sour;IJDllde/RSl!CL..SouthD.lde/COP/ALTN2/our;pm;_J02018-.svnl4033.r,m5426/'<sfc..posr:...proc . 

SRJ /n,r /hesmJ}JlS/pro Jects/fflo'D...SOathDade/RSl(ct_Soui:hDade/aJP /SR J/om;pm;_l 02318_svnl4~..rSJS54 26/,-st c_post.JJTOC . dBs 

51!2 /n11 fhesrru,as/pro jec.s/fflo'D...SouthDade/RSlfGL_Sou.hDade/aJP /SR2/om;pm;_J 02518...svn1406'2.rSJS54 26/.-sf c..pos...proc . dBs 

SR3 /n,r /hesrru,as/pro jec.s/1fl,'D...SoathDade/RSlfct_Sou.hDade/aJP /SR3/om;pm;_ 102018...svnl4030.rSJS54 261•-sf c..pos...proc . dBs 

ECB19/!R /n./hesll!..,llllll/pro jects/fflo'D_,SouthDade/RSlf/1._Sou.hDade/CDP /ECBl 9/foput/dss_f 1 les/7151fI1f _ECB19. dss 

ALTN2 In w/heslUl113/pro jec:,;s/1(1jD_SoutllDllde/RSl!CL..SouthD.lde/COP /AL TN2/!nput/dss _f ll es/RSl(BN.ECBl 9 . dss 

SRJ /nw /he9Jll..ll1l8/pro Jeccs/1fl,'D...SouthDade/RSlfct_Soui:hDade/aJP /SRl/ fapat/dss..f il es/RSl!8N.EC'B1 9. dss 

S/!2 /nw /he9Jll..ll1lS/projeccs/1fl,'D...SouthDade/RSlfct_Soui:hDade/aJP /SR2/ 1nput/dssJ il es/RSl!8N.EC'B1 9. dss 

SR3 /n,r /hesm_,r,as/pro Jecr;s/fflo'D_,SoathDade/RSl(ct_Soui:hDade/aJP /SR3/fapat/dss_f il es/RSl!8N..£C'B1 9. dss 

ill values (annual average a.re In Kac-ft) 

Table 1. IICA- 1 

ECB19BR SRl SR2 SR3 

G94 36. 36. 36. 36. 

S10 308.9 308.9 308.9 308.9 

S39 37.1 37.1 37. l 37.J 37.1 

S6FC 0.0 0.0 0.0 0.0 0.0 

S6~'S 0. 0.8 0. 0. 0. 

1 Modeui,g Secuon 
South Florida \Voller Management. Di.t.rict. 
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Tabl e 2 . llCA- 2.l 

E.CBl 9RR ALT!l2 SRI SR2 SRJ 

S7FC 56.4 56A 56. 1 :.G.d :.G.d 

S71;'5 ll.5 11.5 ll.5 11.5 11.5 

ST.l20• BYP2N 371.3 371.3 37 1.3 37 1.3 37 1.3 

ST.l20• BYP2S . l 8.1 8. 1 8.1 .I 

S38 77.3 i6.9 i 6.9 77.d 7G.9 

S143 26.5 26.1 26. 1 26.5 26.1 

S144 4'1.5 <14.5 ¢ 1.5 41 .G 4d.5 

S145 47.7 47.8 47.8 47.8 47.8 

S146 46.3 46.~ 46.4 46.d dG.4 

Table 3 . \ICA- 31/L- 29 

E.CBl 9RR ALT!l2 SRI SR2 SRJ 

lll1l.3J.-L28 203.1 203. l 203.1 203.1 203.1 

SBFC 3dl.d 3d l.d 3dl.d 3d l.d 3dl.d 

SB,'S 27. ., .0 .0 28.0 28.0 

S339 19. 20.0 20. l 20.1 20.0 

S340 19.3 19.6 19.G 19.G 19.G 

S150 0.0 0.0 0.0 0.0 0.0 

S140 12 1.3 12 1.2 l2U 121 .d IU.2 

S9 150.3 141.9 139.7 ld l.2 ldJ.7 

Sit d81.8 d82.0 d82.0 d8I.0 d82.0 

S343 14.9 l l.7 25.0 17.9 11.G 

S344 7.0 5. 7 5 . .a 2A 5.6 

S333 262.8 52"2.0 518.1 d90.7 522.4 

S333N 0. 1 0.2 0.3 a. I 0.2 

S12.l 29.8 20.3 35 . .a 27.a 20.3 

S12.l..\lEI R 5.9 4.3 4.3 6.6 1.3 

S12B 3'1.9 25.2 40. l 39.2 '25.1 

S 12B..\IEI R l.i 3.6 3.5 5.4 3.G 

S l '.lC ld2.9 9i.0 92.i G5.G 96.8 

S 120 2 18.G IG2.7 156.3 186.9 162.d 

S334 0.<I 0.2 0.0 0.0 l.l 

S356 125.3 189.a 185.a 17'2.2 18!1.3 

2 
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Table 4 . IICA-38 

ECB19RR lLTii2 SRI SR2 SB3 

S ISIFC 185.1 141.3 133.4 JU:. l d0.9 

S ISII/S 7GA 57.2 56.3 53.0 57. 

S 152 73.9 58. 1 5 1.0 G7.5 :.S. l 

S3 IFC 7.9 G.G G.5 G.9 G.G 

S31 0 .1 0. 1 0 .1 0 .1 0 .1 

S337FC I.I 0.4 0A 0.0 0 .3 

S33 s 7l.5 5-1.2 53.5 :.0.3 5d .8 

S3SSA l8.5 9.5 9 .1 9.3 9 .4 

S3SSB 11.8 G.G GA 5.5 G.G 

Til!RIIJCEIIULE 208.8 286.3 283.0 m ... 285.8 

'ITI!RillCE2 . 6KILE 177.2 351.4 345.a 32'2.5 351.0 

Table 5. EHP-Oeten"Cion-u-eaa 

ECB198R lLTii2 SRI SR2 SB3 

S357 <l.5.5 79.9 77.3 5d .G -901.0 

S357Ji 5.8 5.7 5.1 5 .5 5.7 

S332BN Gt.8 3.1.9 31.2 77.2 d0.8 

S332B Gt.8 3.1.9 31.2 Si .I d9.3 

S332C 109.a 48.7 4 1.1 S.2.7 39.7 

S332D 11 l.4 11 9.5 124 .a 146.2 -901.0 

S332Dl 1 4. 1 4.3 0 .0 0.0 0 .2 

S199 5l.O d9.3 48.3 59.1 :.0.2 

S200 50.2 49.0 47.8 59.0 :.0.0 

G737 10.3 9.3 8 .9 10 .2 8 .7 

S328 3H 41.2 48.0 a l.8 39.7 

SD!i'iE 1.7 2.9 4. 7 5.8 4.0 

S329 0 .9 l.2 2 .1 2 .4 l.G 

S205 0 .0 0. 1 0 .1 0. 1 0 .1 

3 
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Table 6. South-Dade 

ECB19RR lLTii2 SRI SR2 SB3 

C2 l1FC 95.3 5.1. 1 49.7 79.0 :iG.0 

C2 ll'1/S 43.2 30.7 30.1 '27. 1 31.1 

S33SFC 166.4 99.3 9 1. 23. 00.0 

S33S'I/S 42.5 35.5 31.9 38.0 3.:i. 

S33S_2 - 901.0 47. 47.1 65. 52.3 

S33S_3 - 901.0 - 901.0 - 901.0 55.2 - 901.0 

S336 G.0 5.0 5.0 4.G 5.1 

S338 58.2 67. 67.0 57.0 67.5 

S331FC 153.2 ?VI 66.9 146.8 72.7 

S331 S 42.7 30.7 30.1 'll.3 31.2 

Sl 94 39.2 31.2 29.3 36.7 29.0 

S l96 26.4 21.G 19.0 22.G 19.4 

S l6S 9.5 9.7 9.2 9.1 9.2 

SIGG 0.3 0.3 0.3 0.3 0.3 

S148 36.5 4.3.'I 43.2 35.'2 d2.G 

S176 27.3 2.1.2 18.7 16.G 2U 

Sl76_2 9.3 - 901.0 - 901.0 1.3 1. 

SITT 76.2 65.5 63.2 62.a 65.2 

Sl 77_2 1.9 - 901.0 - 901.0 0.9 0.7 

S178 8.7 I .2 18.1 9.3 I .3 

S18C 147.2 135.'2 133.6 139.9 136.6 

S197 00.'I 20.2 19.8 12.G 20.8 

Table 7. Biscaynellay 

ECB198R lLTii2 SRI SR2 S83 

NorthBay :.00.3 498.8 494 .7 494 .1 498.3 

CentralBay 106.9 JOG.5 105.7 101.G 106.3 

SouthBay W!.9 2.57.j 253.9 24.5.7 '250.9 

Table 8 . CoaaulStructurea 

ECB!9RR lL SRI SR2 SB3 

S20 12.G 12.7 12.6 12 . .l 12.6 

S20F 108.7 107.9 105. 107.7 101.4 

S20C 5. 5. 5. 5. 5. 

S2 U 59.9 00.2 59.2 59.2 58.2 

S2 1 74.'I 83.5 83.0 73.0 82.a 

S123 IL.'! 11.7 11.6 11.4 11.G 

S22 77.3 76.9 76.3 15.:. 76. 

C93 LS.I 17.9 17.8 17.7 17.9 

4 
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H‐4.1.2.2 HYDROPERIOD DIFFERENCE MAPS 

   

Figure H‐4. 1. Average annual hydroperiod differences for Sensitivity Run SR3 and ECB19RR Base.  
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H‐4.1.2.3 PONDING DEPTH DIFFERENCE MAPS 

 

Figure H‐4. 2. Average annual ponding depth difference map for Sensitivity Run SR3 and ECB19RR Base.  
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H‐4.1.2.4 ANNUAL AVERAGE STAGE DIFFERENCE MAPS 

 

Figure H‐4. 3. Average annual stage difference map for Sensitivity Run SR3 and ECB19RR Base.  
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H‐4.1.2.5 CANAL DURATION CURVES  

 

Figure H‐4. 4. L‐29 Canal stage duration curves for Round 2 sensitivity runs, ALTN2 and ECB19RR Base.  
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Figure H‐4. 5. L‐30 Canal stage duration curves for L‐30 Canal at S‐335 for Round 2 sensitivity runs, ALTN2 
and ECB19RR Base.  
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Figure H‐4. 6.  L‐31N Canal stage duration curves South of S‐335 for Round 2 sensitivity runs, ALTN2 and 
ECB19RR Base.  
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Figure H‐4. 7.  L‐31N Canal stage duration curves north of G‐211 for Round 2 sensitivity runs, ALTN2 and 
ECB19RR Base.  
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Figure H‐4. 8.  L‐31N Canal stage duration curves between G211 and S‐331 for Round 2 sensitivity runs, 
ALTN2 and ECB19RR Base.  
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Figure H‐4. 9.  L‐31N Canal stage duration curves south of S‐331 for Round 2 sensitivity runs, ALTN2 and 
ECB19RR Base.  
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Figure H‐4. 10.  C‐111 Canal stage duration curves between S‐176 and S‐177 for Round 2 sensitivity runs, 
ALTN2 and ECB19RR Base.  
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Figure H‐4. 11.  C‐111 Canal stage duration curves between S‐177 and S‐18C for Round 2 sensitivity runs, 
ALTN2 and ECB19RR Base.  
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Figure H‐4. 12.  C‐357 Canal stage duration for Round 2 sensitivity runs, ALTN2 and ECB19RR Base.  
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H‐4.1.2.6 GAUGE DURATION CURVES 

 

Figure H‐4. 13. Ponding depth duration curves at Gauge WCA3_3A‐2 for Round 2 sensitivity runs, ALTN2, 
and ECB19RR Base.  
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Figure H‐4. 14. Ponding depth duration  curves at Gauge WCA3_3A‐28  for Round 2  sensitivity  runs, 
ALTN2, and ECB19RR Base.  
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Figure H‐4. 15. Ponding depth duration curves at Gauge WCA3_3A‐3 for Round 2 sensitivity runs, ALTN2, 
and ECB19RR Base.  

E 

5 .... . . ... .......... ... . 

Normalized Duration Curves for WCA3_3A-3 
Elev: 9.08 ft, NGVD29; Cell ID: 1730 

4 .... ....... .. .. ..... ........ , .... .... .... ... . 

3 

:5 2 
a. 
QI 
0 
Ol 
C 

"C 
C 
0 
0.. 

1 ······ •·· ····· 

0 ................... ......... ... ...... ... ..... . 

·················· · ··· ····-+-----, 

··· -··- ·· ········ · · ·· · ·· ·· 

,.....;: 

ECB19RR 
• ALTN 2 

SRl 
, • SR2 

- SR3 t----~ 

- 1 ······•············ • ···· ····i··· ···· · ···· · ········•······- ................... ............................ -,; 

- 2 .. .. ... ..... ..... .... . 

0% 20% 40% 60% 80% 100% 
Percent Time Equa led or Exceeded 



Appendix H  H&H Appendix – Annex 4 

COP Draft EIS    2020 

  Appendix H – Annex 4 ‐ 23   

 

Figure H‐4. 16. Ponding depth duration curves at Gauge WCA3_3A‐4 for Round 2 sensitivity runs, ALTN2, 
and ECB19RR Base.  
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Figure H‐4. 17. Ponding depth duration curves at Gauge NESRS2 for Round 2 sensitivity runs, ALTN2, 
and ECB19RR Base.  
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Figure H‐4. 18. Ponding depth duration curves at Gauge NESRS3 for Round 2 sensitivity runs, ALTN2, 
and ECB19RR Base.  
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Figure H‐4. 19. Ponding depth duration curves at Gauge ENP‐G3272 for Round 2 sensitivity runs, ALTN2, 
and ECB19RR Base.  
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Figure H‐4. 20. Ponding depth duration curves at Gauge ENP‐G3273 for Round 2 sensitivity runs, ALTN2, 
and ECB19RR Base.  
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Figure H‐4. 21. Ponding depth duration curves at Gauge ANGELS for Round 2 sensitivity runs, ALTN2, 
and ECB19RR Base.  
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Figure H‐4.  22.  Ponding  depth  duration  curves  at Gauge  ENP_NP‐TSB  for Round  2  sensitivity  runs, 
ALTN2, and ECB19RR Base.  
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H‐4.1.2.7 TRANSECT FLOWS 

 

 

Figure H‐4. 23. Average annual overland flows across Transect 12 for Round 2 sensitivity runs, ALTN2, 
and ECB19RR Base.  

 

Figure H‐4. 24. Average annual overland flows across Transect 17 for Round 2 sensitivity runs, ALTN2, 
and ECB19RR Base.  
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Figure H‐4. 25. Average annual overland flows across Transect 18 for Round 2 sensitivity runs, ALTN2, 
and ECB19RR Base.  

 

 

Figure H‐4. 26. Average annual overland flows across Transect 19 for Round 2 sensitivity runs, ALTN2, 
and ECB19RR Base.  
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Figure H‐4. 27. Average annual overland flows across Transect 23A for Round 2 sensitivity runs, ALTN2, 
and ECB19RR Base.  

 

 

Figure H‐4. 28. Average annual overland flows across Transect 23B for Round 2 sensitivity runs, ALTN2, 
and ECB19RR Base.  
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Figure H‐4. 29. Average annual overland flows across Transect 23C for Round 2 sensitivity runs, ALTN2, 
and ECB19RR Base.  

 

 

Figure H‐4. 30. Average annual overland flows across Transect 27 for Round 2 sensitivity runs, ALTN2, 
and ECB19RR Base.  
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H‐4.2 ROUND 3 SENSITIVITY RUNS 

H‐4.2.1 SCOPE FOR ROUND 3 SENSITIVITY RUNS 

 

Cooperating Agencies Coordination Summary: 
COP Sensitivity Runs 

April 2019 

I. SENSITIVITY RUN OVERVIEW 

Sensitivity Runs were recommended for inclusion in the hydrologic modeling schedule for the 
Combined Operating Plan (COP) based on coordination with the COP Cooperating Agencies 
(USAGE, SFWMD, and ENP) conducted during April 2018. Informed by previous COP modeled 
alternative scenarios, sensitivity runs will be designed to change to a minimum number of 
variables so that the project performance from these changes can be effectively distinguished. 

Based on coordination at the 17 April 2018 COP Cooperating Agencies' meeting, the agencies 
jointly agreed to a preliminary list of Sensitivity Runs with potential to carry forward into further 
discussion after Round 1 modeling and analysis was completed. This preliminary list, which was 
developed for scheduling considerations, was anticipated to further evolve after review of the 
Round 1 alternative results and based on consideration of comments from the COP PDT during 
development of the Round 2 alternatives. The Round 2 hydrologic modeling duration was 
extended from 1 month to 2 months in the COP project schedule as a conditional placeholder 
for these Sensitivity Runs. Similarly, 1 additional month for Sensitivity Runs after Round 3 
modeling (optimization for the Preliminary Preferred Alternative) was included in the COP 
project schedule as a conditional placeholder following this initial coordination. 

Two general categories of Sensitivity Runs were defined for COP: 
• EIS Support 

Assess uncertainties with an implementable plan, and/or for inclusion in adaptive 
management (for example, existing FDOT/USACE high-water constraints for the 
L-29 CanaO 

• Non EIS Support 
Not considered in the implementable plan or for inclusion in adaptive 
management, but provides valuable near future information (for example, 
additional seepage barrier construction, WCA-1/WCA-2A Regulation Schedule 
changes, and raising the L-29 Canal maximum operating limit up to 9. 7) 

II. SENSITIVITY RUNS TO COMPLEMENT COP ROUND 2 ALTERNATIVE 
MODELING 

Following completion of the Round 1 analyses and formulation of the Round 2 alternatives 
(Alternative N2 and Alternative 0), the COP Cooperating Agencies re-convened on 18 and 25 
September 2018 to identify a limited number of Sensitivity Runs to complement the Round 2 
alternatives. Although both the RSM-GL and the MD-RSM models will be used to evaluate the 
Round 2 alternatives, only the RSM-GL will be applied for the COP Sensitivity Runs. 

The following list of four total COP Sensitivity Runs were jointly recommended the COP 
Cooperating Agencies for completion immediately following the RSM-GL Round 2 alternative 
modeling. Each Sensitivity Run will be developed starting from one or both of the RSM-GL 
Round 2 alternatives, as indicated next to each scenario. 

1 
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Cooperating Agencies Coordination Summary: 
COP Sensitivity Runs 

April 2019 

a. Conditional Closures for the S12s (Apply to both Round 2 alternatives: #SR1, #SR2) 
targets from i-Model vs prescribed seasonal closure dates at S-12A/B, S-343A/B, 
and S-344 currently required through the 2016 USFWS Biological Opinion 
i-Model will apply spatial targets for CSSS performance derived from Jason 
Godin's work that has been detailed to the COP Ecological subteam 
Preliminary iModel outcomes were shared with USFWS on 27 September 2018 

b. Lower Canal Levels in South Dade (Apply to Alternative N2 only: #SR3) 
Operational criteria for the following structures will be revised to match lower 
canal levels included in Alternative O for the South Dade Canal reaches between 
S-331 and S-177 (reference COP Round 2 Alternatives table for all criteria): 

• S-332BW: total operating range 3.8-4.8 feet NGVD (4.5-5.0 in Alternative N2) 
• S-332BN: total operating range 3.8-4.8 feet NGVD (4.5-5.0 in Alternative N2) 
• S-332C: total operating range 3.8-4.8 feet NGVD (4.5-5.0 in Alternative N2) 
• S-332D: total operating range 3.8-4.8 feet NGVD (4.4-4. 7 in Alternative N2) 
• S-176: operating range 4.5-5.0 feet NGVD with CSSS criteria for increasing 

discharge by 200 cfs (4.75-5.0, no CSSS criteria in Alternative N2) 
• S-177: operating range 3.6-4.2 feet NGVD with high-rainfall criteria for 

increasing discharge by 200 ds (3.6-4.2 with high-rainfall criteria for lowering 
HW criteria to 3.3 in Alternative N2) 

• No changes to S-199 and S-200 criteria (same for Alternatives O and N2) 
• No changes to S-194 and S-196 criteria (retain from Alternative N2, which are 

very similar to Alternative O ranges) 
responsive to stakeholder input received during Round 2 alternative development 
responsive to COP "Planning Consideration" to "explore opportunities to enhance 
flood control and mitigation" 

c. Refinement of operational criteria for coastal divide structures to opportunistically 
provide improved timing and spatial distribution of flows to Biscayne Bay (Apply to 
Alternative O only: #SR4) 

responsive to recommendations from the COP Ecological subteam ensure COP 
operations maintain the "do no harm" standard for Biscayne Bay while aiming to 
prioritize spatial location of inflows to the South Bay (Round 1 flow effects to 
Biscayne Bay were characterized as minimal by the Ecological subteam) 
Alternative O selected since this alternative does not include supplemental 
regulatory deliveries from WCA-3A to the South Dade Conveyance System 
Opportunity to further explore feasibility of opportunistic Biscayne Bay 
operational criteria in advance of Round 3 
Specific operational criteria for Round 2 Sensitivity Run listed below: 

• S-31 operates for water supply only 
• Decrease S-338 open by 0.1 ft (from 5.8 to 5.7, close remains 5.5) 
• Decrease S-194/S-196 open/close by 0.1 ft in rule curves (see below for 

open-close levels) 
• 01jan 4.7/4.1; 14feb 4. 7/4.1; 15feb 4.65/4.1; 31jul 4.65/4.1; 01 aug 

4. 7/4.1; 31dec 4. 7/4.1 

2 
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Cooperating Agencies Coordination Summary: 
COP Sensitivity Runs 

April 2019 

These four RSM-GL sensitivity runs were completed and the simulation results were posted for 
the COP PDT on 02 November 2018, one week after posting of the RSM-GL results for the 
Round 2 alternatives. The hydrologic performance overview presentation for the Round 2 
modeled alternative and sensitivity runs was provided at the COP interagency PDT meeting on 
09 November 2018, and a condensed recap presentation was also provided at the COP 
interagency PDT workshop on 12 December 2018. Technical meetings were also completed by 
the COP Ecological/Water Quality and Flood Risk sub-teams during November-March 2018, 
and the sub-team evaluations were presented at both the PDT meetings on 12 December 2018 
and 18 March 2019. The MD-RSM results for the Round 2 alternatives (no MD-RSM sensitivity 
runs were conducted) were completed and the simulation results were posted for the COP PDT 
on 30 January 2019, with a hydrologic performance overview presentation provided to the PDT 
on 20 February 2019. 

Ill. SENSITIVITY RUNS TO COMPLEMENT COP ROUND 3 ALTERNATIVE 
MODELING: PLACEHOLDER LIST FROM PRIOR TO ROUND 2 COP MODELING 

Based on the COP Cooperating Agency meetings in September 2018, the following list of 
potential COP Sensitivity Runs were additionally identified as candidates to complete after 
Round 3 modeling (optimization), after completion of the Round 2 reviews and based on 
consideration of comments from the COP PDT. Sensitivity Runs conducted following the Round 
2 modeling (II.a through I1.c above) may also be carried forward for further assessment after 
Round 3, if necessary, and/or may be incorporated into the Round 3 alternative. Further 
coordination between the COP Cooperating Agencies and the interagency PDT was planned to 
be conducted following completion of the Round 2 evaluations, prior to making any decisions 
regarding the appropriateness of conducting any or all of the these candidate Sensitivity Runs. 

d. Relax L-29 FDOT constraint 
Based on the USACE Increment 2 Operational Strategy limit of 90 days per 
water year with stages above 8.3 feet NGVD, the Round 1 and Round 2 
alternatives limit the L-29 Canal maximum operating limit to 8.5 feet NGVD 
during October through February and 8.25 feet NGVD for the remaining 8 
months of each year 
Maximum L-29 stage constraint limited to 8.5 feet NGVD, consistent with 
prescribed COP constraints 

e. WCA 1 and 2 schedules 
Could be used to verify forward compatibility of TSP with potential future changes 
Changes to these Regulation Schedules are outside of the COP scope 
If pursued by SFWMD, sensitivity runs would be conducted by the SFWMD in 
parallel to the COP interagency process (results would be briefed to the COP 
PDT by SFWMD) 

f. Improve timing for water quality of SRS inflow (further scope details and justification 
to be determined by the COP Ecological/Water Quality sub-team) 

g. Effects of Sea-Level Change on Future COP Performance (further scope details and 
justification to be determined by the COP Cooperating Agencies) 

3 
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Cooperating Agencies Coordination Summary: 
COP Sensitivity Runs 

April 2019 

IV. SENSITIVITY RUNS TO COMPLEMENT COP ROUND 3 ALTERNATIVE 
MODELING: UPDATED LIST BASED ON EVALUATIONS AFTER ROUND 2 COP 
MODELING 

The initial meeting of the COP Cooperating Agencies to re-assess the potential candidate 
sensitivity runs for completion after the Round 3 alternative modeling was conducted on 12 
March 2019. An initial set of proposed sensitivity runs was identified, as summarized below; for 
completeness, the status of all previously conducted and/or proposed sensitivity runs are each 
reported within this list: 

a. Conditional Closures for the S12s (conducted during Round 2: SR #1, SR #2) 
- Not retained based on technical review by USFWS and COP ECO sub-team 
- No further sensitivity runs recommended following future Round 3 modeling 

b. Lower Canal Levels in South Dade (conducted during Round 2: SR #3) 
Operational criteria for the following structures will be revised to match lower 
canal levels included in Alternative O for the South Dade Canal reaches between 
S-331 and S-177 
Retained in proposed Round 3 alternative, which is derived from Alternative 0 
No further sensitivity runs recommended following future Round 3 modeling 

c. Refinement of operational criteria for coastal divide structures to opportunistically 
provide improved timing and spatial distribution of flows to Biscayne Bay (conducted 
during Round 2: #SR4) 

Retained in proposed Round 3 alternative, based on recommendations from 
COP ECO sub-team 
No further sensitivity runs recommended following future Round 3 modeling 

d. Relax L-29 FOOT constraint (retained from September 2018; refer to Section Ill) 
Based on the USACE Increment 2 Operational Strategy limit of 90 days per 
water year with stages above 8.3 feet NGVD, the Round 1 and Round 2 
alternatives limit the L-29 Canal maximum operating limit to 8.5 feet NGVD 
during October through February and 8.25 feet NGVD for the remaining 8 
months of each year 
Maximum L-29 stage constraint limited to 8.5 feet NGVD, consistent with 
prescribed COP constraints 

e. WCA 1 and 2 schedules (retained from September 2018; refer to Section Ill) 
Could be used to verify forward compatibility of TSP with potential future changes 
Changes to these Regulation Schedules are outside of the COP scope 
Will not be used to provide NEPA coverage in the COP EIS documentation 
If pursued by SFWMD, sensitivity runs would be conducted by the SFWMD in 
parallel to the COP interagency process (results would be briefed to the COP 
PDT by SFWMD) 

f. Improve timing for water quality of SRS inflow (retained from September 2018; refer 
to Section Ill) 

Two operational scenarios are recommended by the COP Water Quality sub­
team, as a result of a series of coordination meetings during Feb.-March 2019 
Summary narrative to be provided by the Water Quality sub-team, if pursued 

4 
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Cooperating Agencies Coordination Summary: 
COP Sensitivity Runs 

April 2019 

g. Effects of Sea-Level Change on Future COP Performance (retained from September 
2018; refer to Section 111) 

Further scope details and justification to be determined by the COP Cooperating 
agencies, if pursued 
Will not be used to provide NEPA coverage in the COP EIS documentation 
Scheduled for completion subsequent to sensitivity runs needed to inform COP 
NEPA, System Operating Manual, and/or Adaptive Management Plan 

h. Conditional opening for S-344 and removal of seasonal CSSS constraints at S-332D 
New proposed sensitivity run based on deviation operations during 2017-2018 
and preliminary coordination with USFWS concurrent with COP Round 2 sub­
team evaluations 

Additional sensitivity runs may also be proposed by the interagency COP PDT, based on 
presentation of the above list of Round 3 proposed sensitivity runs at the PDT meeting on 18 
March 2019. PDT Comments/input on the proposed Round 3 Alternative Q and sensitivity runs 
were due to the USACE by COB on 25 March 2019. 

During the COP PDT meeting to finalize the Round 3 alternative (Alternative Q) on 02 April 
2019, the SFWMD also proposed inclusion of an additional sensitivity run to address 
performance concerns with saline water intrusion into the Biscayne Aquifer for the SOCS canal 
reaches between S-176 and S-177 and between S-177 and S-18C. 

i. WCA-3A Low-Water Action Line 
Two operational scenarios are recommended by the COP Water Supply sub­
team, as a result of the sub-team meeting on 19 April 2019 
Summary narrative to be provided by the Water Quality sub-team, if pursued 

5 
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Cooperating Agencies Coordination Summary: 
COP Sensitivity Runs 

April 2019 

V. SENSITIVITY RUNS TO COMPLEMENT COP ROUND 3 ALTERNATIVE 
MODELING: FINAL LIST 

Following completion of formulation for the Round 3 Alternative Q and review of the PDT 
comments, the COP Cooperating Agencies re-convened on 27 March and 04 April 2019 to 
identify a limited number of Sensitivity Runs to complement the Round 3 Alternative Q. Although 
both the RSM-GL and the MD-RSM models will be used to evaluate the Round 3 Alternative Q, 
only the RSM-GL will be applied for the COP Sensitivity Runs. 

The following list of six total COP Sensitivity Runs were jointly recommended the COP 
Cooperating Agencies for completion immediately following the RSM-GL Round 3 Alternative Q 
modeling, which is scheduled for completion on 06 May 2019. Each Sensitivity Run will be 
developed starting from the RSM-GL Round 3 Alternative Q simulation. The numbering 
convention is retained from Section IV, for clarity. 

d. Relax L-29 FOOT constraint (#SR 01) 
Based on the USACE Increment 2 Operational Strategy limit of 90 days per 
water year with stages above 8.3 feet NGVD, the Round 1 and Round 2 
alternatives limit the L-29 Canal maximum operating limit to 8.5 feet NGVD 
during October through February and 8.25 feet NGVD for the remaining 8 
months of each year 
Maximum L-29 stage constraint limited to 8.5 feet NGVD, consistent with 
prescribed COP constraints 

f. Improve timing for water quality of SRS inflow (#SR 02; #SR 03) 
Two operational scenarios are recommended by the COP Water Quality sub­
team, as a result of a series of coordination meetings during Feb.-March 2019 
Summary narrative provided by the Water Quality sub-team is attached as 
Annex 1 (sub-team may re-visit requested scope if there is an opportunity to 
preview the RSM-GL sensitivity run results in advance of the 26 May 2019 
planned modeling deliverable date) 

h. Conditional opening for S-344 and removal of seasonal CSSS constraints at S-332D 
(#SR 04) 

No seasonal closures at S-344 (Alternative Q seasonal closure dates: 01 
October through 14 July) 
No seasonal constraints at S-332D (Alternative Q seasonal constraints are listed 
below) 

• 01 December - 31 January: Limited to 325 cfs (Note: for Round 2 and 
Round 3 COP modeling, if S-332DX1 is able to direct 75 cfs to the SDA, 
the effective S-332D discharge limit is raised to 375 cfs) 

• 01 February- 14 July: Limited to 250 cfs (Note: for Round 2 and Round 3 
COP modeling, if S-332DX1 is able to direct 75 cfs to the SDA, the 
effective S-332D discharge limit is raised to 325 cfs) 

• 15 February - 30 November: No capacity limit (up to 575 cfs) 

6 
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Cooperating Agencies Coordination Summary: 
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April 2019 

i. WCA-3A Low-Water Action Line (#SR 05; #SR 06) 
Two operational scenarios are recommended by the COP Water Supply sub­
team, as a result of the sub-team meeting on 19 April 2019 
Summary narrative provided by the Water Quality sub-team is attached as 
Annex 2 

The Round 3 sensitivity will be compared against the COP 2019 Existing Condition Baseline 
(ECB19RR unchanged from Round 2) and Alternative Q through the following performance 
measure (PM) sets. 

PM Set 1: PM_ECB19RR_AL TQ_#SR Q1_#SR Q2_#SR Q3 
PM Set 2: PM_ECB19RR_AL TQ_#SR Q4_#SR Q5_#SR Q6 

Only the RSM-GL Standard Hydrologic model output will be generated and posted for each of 
the Round 3 sensitivity runs and PM Sets, with annual difference maps (hydroperiod, ponding, 
and stage) and monthly stage difference maps (April and October) produced which compare 
each sensitivity run against both the ECB19RR and Alternative Q. 

If an additional sensitivity run for the WCA 1 and 2 Regulation Schedules (item e in Section IV; 
#SR 07) is pursued by SFWMD, this sensitivity run would be included in a separate PM set. 

7 
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Annex 1: 

Cooperating Agencies Coordination Summary: 
COP Sensitivity Runs 

April 2019 

COP Round 3 Sensitivity Runs to Improve Timing for 
Water Quality of SRS inflow 
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COP Water Quality Sensitivity Run Request 

The wq subteam requests two water quality scenarios/concepts be run in 

addition to the round 3 alternatives. The subteam has designated the two 

water quality concepts as "XX" and "VY". Please refer to the attached matrix for 

details. 

Scenario "XX" is a combination of all criteria identified within concepts A, B and E. 

Please see attached matrix for description of concepts A, B and E. 

Scenario "VY" is a combination of all criteria identified within concepts A, B, E and 

G. Please see attached matrix for description of concepts A, B, E and G. 

Each concept contains a general overview of the criteria within the 

description/additional description (green shaded "Concepts" column). Any 

constraints for each concept, if any (such as time of year etc) are addressed 

within the constraints column (yellow shaded "Constraints" column) for each 

concept. 
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FINAL 4/16/2019 

COP Water Quality Sensitivity Run Concepts, Constraints, & Mechanisms 
Conupts 
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Annex 2: 

Cooperating Agencies Coordination Summary: 
COP Sensitivity Runs 

April 2019 

COP Round 3 Sensitivity Runs for the WCA-3A Low­
Water Action Line 
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April 2019 DRAFT 

COMBINED OPERATIONAL PLAN (COP) 

WATER SUPPLY EVALUATION AND SENSITIVITY RUN PROPOSAL 

BACKGROUND 

The primary purpose of the Combined Operational Plan (COP) is to modify the location, seasonal timing, 

and total volume of water deliveries from Water Conservation Area 3A (WCA-3A) into Everglades National 

Park (ENP). These changes are made possible as a result of new infrastructure constructed under the 

authorities of the Modified Water Deliveries ENP and C-111 Canal South Dade projects. Maintaining canal 

stage elevations to prevent saline water intrusion is an essential purpose of the Central and Southern 

Florida Project that the COP must fulfill. A water supply analysis of several simulated COP alternatives 

identified the potential risk of increasing saline water intrusion. Models simulated changes in canal stage 

elevations based on proposed operational changes. South Florida Water Management District (District) 

Water Supply staff evaluated the three alternatives in Round 1. The Round 1 model results indicated that 

C-111 Canal stage elevations would fall below canal maintenance stage elevations for a longer duration 

in the project alternatives compared to the Existing Condition Baseline (ECB). Falling below these canal 

stage elevations is likely to result in the movement of saline groundwater and could potentially affect 

existing legal users in the southern reaches of the COP project area. Based on input from COP subteams 

and the Project Delivery Team, two alternatives (N2 and 0) were simulated during Round 2. District Water 

Supply staff evaluated the effects these proposed COP alternatives would have on water supply and found 

that both alternatives increased the risk of saline water intrusion compared to the ECB. The sensitivity run 

suggested here is proposed with the intention of finding a mechanism that could effectively reduce the 

duration that canal levels fall below maintenance stages. 

RISKS 

Round 2 model results indicated canal stage elevations would fall below the maintenance stage elevations 

sooner and for increased duration (increase in number of days not events) under alternatives N2 and 0 

compared to the existing base condition. This occurred in the southern reaches of the COP project area, 

specifically the canal reaches between structures S176 and S177 and between structures S177 and S18C, 

as shown in the stage duration curves (Figures 1 and 2). Prolonged reduction in canal stage elevations 

could affect groundwater levels, which could result in movement of saline water into the Biscayne aquifer, 

resulting in harmful impacts to public water supply wellfields and other existing legal users during drier 

conditions. Figure 3 compares water levels of the Florida Keys Aqueduct Authority (FKAA) Biscayne aquifer 

groundwater monitor wells (G864 and FKS-9) to S176 and S177 canal stage elevations. As shown in 

Figure 3, groundwater levels correlate and respond quickly to canal stage elevation changes in this area. 

If saline water intrusion occurs in the Biscayne aquifer, many permitted users in this area would be 

adversely affected as a result of prolonged reductions in canal stage elevations below the existing base 

condition. 

1 
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Figure 1. St3i!:e duration curve between the S 176 and S177 structures for Round 2 alternatives. 
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Figure 2. St3i!:e du ration curve between the S1 77 and S1 8C structures for Round 2 alternatives. 
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Figure 3. FKAA monitor wells and C-111 canal stages. 

PROPOSAL 

Based on the increased risk to water supply shown in the modeling, District staff investigated different 

methods to increase the available water in WCA-3A to meet the various demands. A WCA-3A recession 

management measures approach is proposed to reduce the risk to water supply due to saline water 

intrusion. By reducing flows from WCA-3A to ENP, supplies should remain available longer through the 

dry season for water supply and environmental purposes. The proposed WCA-3A recession management 

measures approach builds on the concept already implemented in the model and during real time 

operations to reduce deliveries when water supplies are low. This only adds explicit criteria to the 

approach. 

The proposed WCA-3A recession management measures approach consists of a low-water action line and 

a moderate reduction in WCA-3A water deliveries to ENP. As determined by a desktop analysis, the 

low-water action line ranges between 7.5 and 10 feet NGVD, which correlated the WCA-3A stages with 

the canal stages. When the stage elevation in WCA-3A falls below the low-water action line, flows could 

be reduced to ensure sufficient water is available to maintain existing base condition stage elevations . 

Use of the low-water action line also prolongs the hydroperiods of wetlands in WCA-3A. The percent flow 

reduction would depend on the difference between the low-water action line and the WCA-3A three­

gauge average stage elevation. In addition to the low-water action line, regional environmental 

conditions, rainfall forecasts, and stages in the water conservation areas and Lake Okeechobee would be 

considered when deciding whether to implement recession management measures during real-time 

operations. If the difference between the low-water action line and the WCA-3A three-gauge average is 

less than 0.5 feet, then a 10 percent flow reduction would be implemented. Flows would be reduced by 

3 
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20 percent if the difference between the low-water action line and the WCA-3A three-gauge average is 

more than 0.5 feet. Figure 4 illustrates the original, low-water action line concept which SFWMD initially 

discussed at the COP interagency meeting on December 14, 2018 and provided a desktop analysis for 

further discussion at the COP interagency Project Delivery Team (PDT) meeting on April 2, 2019. The initial 

desktop analysis of the SFWMD proposal indicates that stages in WCA 3A are below the low water action 

line criteria approximately 26 percent of the period of record and the proposed flow reduction percentage 

applies to 12 percent of the flows . Based on input from the COP Water Supply subteam, which was initially 

convened on April 19, 2019, additional versions of the low-water action line were developed and 

examined to address concerns about the original proposal. The new versions attempt to reduce the 

volume of flows affected and apply the recession management measures less frequently . 

District staff propose including the low-water action line in two model sensitivity runs based on the Round 

3 Alternative Q to determine if the existing base condition water supply performance can be maintained. 

The original proposal, Alternative 1A, and Alternative 3 as described in the Attachment will be the basis 

for the two sensitivity runs. Alternative 3 includes a different low-water action line and maintains a 100 

cfs flow to ENP. These two model simulations will explore if these operations will substantively increase 

water deliveries to ENP as shown in Alternative O without creating additional risk to water supply beyond 

the existing base condition. 

RecessionMana11ementMeasures 
13.S Reduction of 10% of flow to SRSwhen 

WCA's 3GA 0.0 to 0.5 feet below line. 
Reduction of 20% of flow to SRS when 
WCA's 3GA > 0.5 feet below line. 

105 

100 

85 
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0Uan196S 
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WCA3A 3-Gage Average vs. Low Water Action line 

Example of Recession Management Measures 
Stage below line about 26'6 of the POR. 
Criteria applies to about 12.2'6 of the total flow. 
The average flow that the reduction is applied tois 440 cfs. 
The reduction criteria applies to only 1. 79' of the total flow. 
The average reduction is 13.7%. 
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Figure 4. Low-water action line compared to WCA-3A three-gage stages. 
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ATTACHMENT: Low-WATER ACTION LINE ALTERNATIVES 

INTRODUCTION 

The low-water action line (LWAL), indicates when water likely needs to be conserved (i.e., a flow 

reduction) in order to ensure the Combined Operational Plan (COP) project does not limit system 

operators ability to prevent salt-water intrusion or water supply. The reduction of flow also has the benefit 

of moderating low stages and recession rates in Water Conservation Area 3A (WCA-3A), albeit to a minor 

extent. This potentially minor benefit to WCA3A clearly comes at the cost of potentially accelerating 

recession rates and increasing drought intensity in ENP. Flow reductions associated with this conservation 

of water are not expected to prevent late dry season recession rates exceeding the 0.31 feet per month 

rate above which the United States Fish and Wildlife Service (USFWS) has directed the United States Army 

Corps of Engineers (USACE)/South Florida Water Management District (SFWMD) to moderate to the 

extent practical in previous Biological Opinions for WCA-3A. 

The maximum flow reduction of 10 to 20 percent is moderate, and because it is applied only during drier 

times, it is applied to relatively small flows. Given the WCA3A-ENP tradeoff identified above, the clear 

goal is to limit how frequently this operational strategy is employed. Anytime water stages in WCA-3A 

approach low-water action line an evaluation of the water available locally and regionally will occur. The 

Water Control Plan WCP for COP implementation should include a requirement to assess the availability 

of water, time of year, short-term (7-day) forecast, and long-term (seasonal) forecast. Based on this 

evaluation and the availability of water, all, a portion of, or none of the flow reduction prescribed by the 

low-water action line would be implemented. The availability of water is determined by two components : 

1) how much regional water has been historically available (relative to previous times with similar stages 

and rain); and 2) the availability of new water and the ability to deliver it. The WCP should have the 

flexibility to allow the use of available water to offset the calculated reduction on a weekly basis. 

DESCRIPTION OF ALTERNATIVES 

To address the concern that the previous low-water action line resulted in more frequent than necessary 

reductions, four additional alternatives were evaluated using a spreadsheet analysis. A criterion was 

added that turns off any flow reduction when the Tamiami Trail Flow Formula is below 100 cfs. The 

rationale is that the water conservation savings would be small and this condition is when Northeast Shark 

River Slough needs the water the most. The configuration of the four additional alternatives is shown in 

Table A-1 and in Figure A-1. The evaluation results are shown in Table A-2. 

Alternative 3 appears to be the best balance between conserving enough water and triggering the water 

conservation criteria more often than desired. The next section describes the criteria and provides the 

recommended operational flexibility. Alternative 4 does not appear to conserve enough water as the 

flows are smaller by the time the stages fall below Alternative 4's low-water action line. 

5 
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Table A-1. Summary of alternatives for the low-water action line. 

Break Points for the Tamiami Trail Flow Formula 
LWAL (ft NGVD) Reduction Criteria Minimum Tamiami Trail 2000-2001 Dry Season 

Alternative 0.0 - 0.5 ft 
>0.5 ft below 

Flow for Application of Equivalent Depth for 

11/01 04/01 09/01 below LWAL 
LWAL(%) 

Flow Reduction (cfs) 3GA of 8.0 ft NGVD29 

(%) 

01A 
10.00 8.75 7.50 10 20 0 0.114 

(original) 

018 10.00 8.75 7.50 10 20 100 0.112 

02 10.00 8.00 7.50 20 20 100 0.176 

03 10.00 8.50 7.50 10 20 100 0.105 

04 9.50 8.50 7.50 20 20 100 0.060 

d s = cubic feet per second; ft= foot ; NGVD29 = National Geodetic Vertical Datum of 1929. 

WCA3A 3-Gage Average with Low Water Act ion Line and Bottom of Zone A 

10.5 1-----;::::=====~·-;::=========;------~ 
Reduct ion of 10% of flow to SRS when feet per month (fpm) from 11/01 to 09/ 01 

water conservat ion Actions LWAL Alternative 01 has a slope of 0.25 I 
10.0 

8.0 

7.S 

7.0 

6.5 

WCA's 3GA 0.0 to 0.5 feet below line. LWAL Alternative 02 has a slope of 0.40 
Reduct ion of 20% of flow to SRS when fpm from 11/ 01 to 04/ 01 and 0.10 from 
WCA's 3GA0.5 to 1.0feet below line. 04/ 01 to 09/ 01. 

SRS Flow= S12s + S333 • S334 LWAL Alternative 03 has a slope of 0.30 I 

--ALIUl 

-----ALT02 

- - -ALT03 

- • -ALT04 

fpm from 11/01 to 04/ 01 and 0.20 from 

04/0llo 09/01. _....__'',,II 
LWAL Alternative 04 has a slope of 0.20 

feet per month (fprn) from 11/01 to 09/01 ...._ I 

For the 2000 through 2001 Dry Season the Water Conservation Actions Would: 

1) Conserve what equates to about 0 .10 to 0.23 feet of depth in WCA-3A by t he t ime 
WCA-3A lowers to 8.0 feet NGVD. 

2) At the typical rates of decline before the wet season ra infall begins this volume 

equates to about one to two weeks of decline. 

I 

I 

3) Will along w ith proa ctive delivery of offset water conserve enough water to mitigate 

I for the reduction seen in water supply for the prevention of sa lt water intrusion. 1 

6.0 ~-~-~--~-~'.:::====================================="='~' 
lil /1965 ·1/1/1965 7/1/1%5 10/1/1965 

Figure A-1. The low-water action lines for the four proposed alternatives. 
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Table A-2. Summary of results . 

Break Points for the Time 
Fraction of Flow Average Flow 

Volume of Average Reduction 
LWAL (ft NGVD) Below Reduction as Equivalent Depth 

Alternative 
LWAL 

Reductions a re Reductions 
Fraction of Total for Average 

11/01 04/01 09/01 
(%) 

Applied(%) Applied (cfs) 
Flow Volume(%) Reduction (ft) 

0lA 10.00 8.75 7.50 24.8 12.2 454 1.7 14.6 

018 10.00 8.75 7.50 24.8 11.7 681 1.6 14.3 

02 10.00 8.00 7.50 8.6 7.0 754 1.4 20.0 

03 10.00 8.50 7.50 12.8 9.4 683 1.4 14.7 

04 9.50 8.50 7.50 8.8 5.3 554 1.1 20.0 

ds = cubic feet per second; ft= foot; NGVD29 = National Geodetic Vertical Datum of 1929 

7 
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H‐4.2.2 MODELING RESULTS FOR ROUND 3 SENSITIVITY RUNS 

H‐4.2.2.1 CRITICAL FLOWS REPORT  

 

ritical Flow Report .... 1 

D;,to, 2-019/05/21 

P. O. R: 196.5-- 2005 

File• ue---> 

E'CBJ9RR /nv/be:sri...Jl4.ll'/project•/1fW'Jl.Soutblhlde/RSfQ..SouthD;t,de/aJP/E'CBJ9/ou·tputJ002J8...!r,nJ39:n..r:r:o5354'/RSPfCL.SD ..... 

.AL t'Q /n v/heQJLU/Foje~5/MII)_:;oo ch&de/RSPfCI...Sou tblbde/<DP /AL T'Q/oa tpat_O: 20J 9_rnnJ 47 BJ /RSPf'Gf_sl)_output. d!J.5 

SRQJ /nv/be.slLll1Cl/project:o/MIO,..Soucb..04de/RSHGL.Sout.bDade/aJP/SRJJJ/outpt1t-Of23J9..t:1'nJ4802/RSHGLSD...output . d.:s.:t 

SRQ2 /n v/he.sa..n.u/ FOjec-ca/1Ml.,.SorJ chD.,,de/RSHGL..Sou tblbde/CllP /SR!Q/ou tpgt_OSJ 4 J 9..tn'n.J 4 9if 8/RSHGL..SD...output . d.:J.:i: 

SRQ3 /n v/he.sa..n.u/Foject..s/1Ml,.Soa diDade/RSlfGL..Sou thDade/aJP /SRJ;J3/au tpat..05.J 51R.nn.J4951 /RSlfGL.SD..output . ells 

E'CBJ9RR /r,.v/he!lll..D.4.S/projert•/JfrlD..Souch.O,t;de/R9!Q...SouthOade/aJP/E'CBJ9/outputJ002JfL.:n,nJ39:0..r.n:i5.1.M/V!Uc..po:rt1 

il TO /nv/he:m.....n.:cr/projec-r.11/lff/D...$otJ. cb.D.,,delRSHGI....Sou r.b.Oade/aJP /AL TQ/ou tpat_04 2019_=-,nJ 47 BJ /v:d c..,po,;t_JJroc. d:t.s 

SRQJ / nv/he~/project:.s/1fWD,..Soathl>a.de/RSHGL.Sou thDade/CllP /SRQJ /output..Of 231 9..S7nJ 4802/tr.dc..po:rt...proc . ds.s 

SRQ2 /nv/he~/ project:.s/MID..Soach&de/RSHGLSou t.bDade/aJP /SRE/2/outpat-05J 4 J g_S7n.J 4 948/tr.dc_post~oc. d.5.5 

SRQ3 /n w/hea&..D.u/projecta1/1fWD,..Sout.hDade/RS1fGL.,Sou thDade/aJP /SR.Q!f /outpat_OSJ 51 9..nn14 951 /V:U c...post1'Ioc . ds.s 

E'CIU 9RR /?Jv/he:m....zuu/pro ject.■./1fi/O..SotJ thDade/R,.9fa..-SoutJaDade/C'DP j£CBJ 9/i.aput/lll•..f iles/R,SIUI...E'CBJ 9. dss 

AL TQ /11 v/he~zu/projec1:a/1M)...,Sou u&de/RSHGL...Soa thlbde/CIJP /AL TQ/ iapu t/d••J ile:,/RSlfBN_$Cllf 9 . dss 

SRQf /n 11/hea1&..SUU/project.a/HWD,...Sou tbDAde./RSlfGLSoa thDade/CDP /SRQJ / iapu t/dss...f ilea/RSMBN-ECBJ 9 . dz,i, 

SRQ2 /nv/he:m..n.a.s/projecta,IMWn..Saath&de/RSlfGLSoathDade/aJP ISRIJ2/iapc t/dsa...f ile:,/RSlfBN..ECBJ 9 . dss 

SRQ3 /nv/he~/projeccs.nnm....soo t.hD:ade./RSlfGL..Sou tb.D:lde/CIJP /SRJJ3/ Ulpc c/d!J#..f ile:s/RSMBN..ECBJ 9 . d.!J• 
All TILlue!I ( anaa4.l aTcr-.,ge, .ue Ul IC:a.c- ft) 

Tab b 1 . \ICA- 1 

ECB19Rll lLTQ SRQl SRQ2 SQQ3 

G9, S6. S6. 36.8 36.8 36.8 

S10 SO .9 908.9 so .9 .9 S08.9 

S39 97. 1 97.1 37.1 37.1 !1'7.1 

S6FC 0.0 0.0 0.0 0.0 0.0 

S6\IS 0. 0. 0.8 0. 0.8 

Tab1e 2. \ICA-2.l 

ECB19Rll lLTQ SRQl SRQ2 SRQ3 

S7FC 56.4 56.4 56.d 56.d 56.d 

s 11.5 11.5 11.S 11.5 11.5 

ST A2Q,1.B'f'P21 S'i l.S 97 1.S 37 1.9 37 1.9 371 .3 
STA2D"'BYP2S .I 8.1 .1 .1 .1 

S38 ii.3 ii .I 77.0 17.1 77. l 

S1'3 26.5 26.S 26.2 26.9 26.9 

S1'4 dd .. 5 d<l.6 H .6 44.6 44.5 

S1'6 4i.1 di . 17.8 4;.s 4i.7 

S1'6 d6.S .4 16.d 46.5 46.d 

1Moddmgs.cua.. 
South Florida. Wo.c.er M~at O.tricl 
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Table 3 . IICA-31/L-29 

ECB19Rll ALTQ SRQI SRQ2 SRQ3 

IIVA3A-L28 'lOS- 1 20S. I 203.1 200.1 'lOS. I 

SBFC 341.4 Sd l.4 311.4 34 1.4 Sdl.4 

S811'5 27. 26.9 2 .9 26.0 26.0 

5339 19. 19 .. 2 19.2 I .5 18.5 

= 19.3 I .8 I .1 I . I 

S 150 0.0 0.0 0.0 0 .0 0.0 

S 1'3 124.3 121-2 124.2 l~.3 124..2 

S9 150.3 139.9 138. 14 1.4 141.8 

S Ii 48 1. 481.7 48 1.8 1.6 481.9 

SM3 14.9 4.1 3.9 4.4 u 
S3U 'i .0 2.1 1.9 2.2 2.1 

S333 2(;2. 5SS.7 578.9 511.9 SOS. I 

53331 0.1 5. 9.4 5.9 5.8 

S 121 29. 21.4 18.8 22.9 22.6 

S 12J._'it"E IR 5.9 5.0 I. 5.0 5.0 

S 1211 Sd.9 21.9 22.5 26.2 2:5.9 

S 129_'it"E IR 4.7 4.0 3.9 4.0 4.0 

S 12C 142 .. 9 93.1 83.6 133.0 1!!0.9 

S 12D 18.6 172.9 150.3 131.9 131.1 

5334 0.4 0.0 0.0 0.0 0.0 

S356 125.J 170.3 173.'i 168.2 168.7 

Table- 4. IICA-3B 

ECB19RR ALTQ SRQI SRQ2 SRQ3 

S 161FC I 5.1 110.1 102.S 115.5 114.6 

S 16IWS 76.4 62.0 61.8 63.2 68.0 

S 162 73.9 56. 55.7 .S 60.4 

S31FC 7.9 0.0 0.0 0.0 0.0 

S31WS 0.1 0.1 0.1 0.1 0.1 

S33TFC I.I 0.0 0.0 0 .0 0.0 

S33TWS 58.3 58.1 59.S 6:1.5 

S366A 0.6 0.5 0.6 0.6 

5366B 0.6 0.5 0.6 0.6 

284.6 296.'i zn.s '276.3 

SS7.7 370.0 S2 .6 322.7 
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Table 6. EBP-Dete.ntion-Area.a 

ECB19Rll lLTQ SRQ I SRQ2 SRQ3 

5357 45.5 58.6 &J..'i 57.0 57.0 

S3S71 5. 5.5 6.0 5.S 5.5 

533291 64. 76.5 n.9 75.9 76.4 

53329 64. 1..2 85.4 8S.7 83.7 

5332C 109.5 5.2 7 .1 74. 75.4 

53320 111.4 132.1 131.S 13 1.8 131.6 

5332011 4. 1 0.1 0.1 0 .1 0.1 

S199 51.0 58.0 58.9 58.0 58.0 

S200 50.2 58.4 59.2 58.S 58.S 

G737 10.3 11.0 10.8 II.I 11.0 

5328 SH 37.0 37. 37.1 3 .I 

S0111/E 1.7 5 .. 5.8 5.1 5.2 

5329 0.9 2.0 2.4 2.0 2.0 

S206 0.0 0.1 0.1 0.1 0.1 

Table. 6. South-Dade. 

ECB1911R ilTQ SRQ I SRQ2 SRQ3 

G211FC 95.3 72.0 72.0 73.0 72.9 

G211WS 43,2 SI. Sl.5 S?.5 35.4 

5336FC 166.4 22.6 22.2 23.4 23.4 

S336WS 42.5 43.9 43.6 45.5 49.1 

5336.2 - 901.0 66.6 66.2 67.2 67.8 

5336.3 - 901.0 SJ. 51.2 55.5 55.9 

5336 6.0 5.6 5.6 5.7 5.9 

5338 5 .2 71.6 71.7 71.S 71 .4 

5331FC 153.2 141.3 1-11 .0 14 1.8 141.0 

5331WS 42.7 29 . .'l 29.1 SO. I SS.4 

S194 39.2 41.6 12.2 4 1.5 42.S 

S196 26.4 29.3 SO.I 29.0 29.6 

S166 9.5 9.4 9.5 9.4 9.5 

S166 0.3 0.3 O.S O.S O.S 

S1'8 6.5 41.6 41.9 4 1.0 42.1 

S176 2 . .'l 20.S 20.5 20.S 21.0 

S176.2 9.S I. I 1.2 1.2 I.I 

S177 6. 64.i 65.6 64.2 65 .. 2 

S177.2 1.9 0. 0.8 0.8 0.8 

S176 8. 9.3 9.4 9.S 9.S 

S18C 147.2 135. 197.6 195.1 136.0 

S197 60.4 18.9 19.1 I I .9 

Table. 7. Biacayne.Ba7 

ECBISIIR lLTQ SRQ I SRQ2 SRQ3 

llart.hBay 509.S 4 7.7 ,1 6.2 1.119.5 490.8 

Ce.nt:ral.Bay 106.9 10 1.7 10,1.6 105.0 105. 1 

Sou.thBa7 218.9 259.2 260.4 ? .s Wl.5 
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Table 8. Co.ustal.Structurea 

ECB19Rll lLTQ SAQt SAQ2 SAQ3 

S20 12.6 12.6 12.6 12.6 12.6 

S20F 10 .7 Il l.I 111 .7 110 .8 11 1.0 

S20G 5. 5. 5. 5. 5.8 

S2U 59.9 6 1..2 61.6 6 1.2 61.2 

S21 74.4 81.0 8 1.S 80.5 1.4 

StZ! 11.4 11.6 11 .6 11.6 11.7 

S22 7.S 75. 75.5 15. 76.1 

C93 18. 1 17.3 17.5 17.6 17.6 
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H‐4.2.2.2 HYDROPERIOD DIFFERENCE MAPS 

 

Figure H‐4. 31. Average annual hydroperiod differences for Sensitivity Run SRQ1 and ALTQ 
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Figure H‐4. 32. Average annual hydroperiod differences for Sensitivity Run SRQ1 and ECB19RR Base. 
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H‐4.2.2.3 PONDING DEPTH DIFFERENCE MAPS 

 

Figure H‐4. 33. Average annual ponding depth differences for Sensitivity Run SRQ1 and ALTQ. 
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Figure H‐4. 34. Average annual ponding depth differences for Sensitivity Run SRQ1 and EBC19RR Base.  
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H‐4.2.2.4 ANNUAL AVERAGE STAGE DIFFERENCE MAPS 

 

Figure H‐4. 35. Annual average stage differences for Sensitivity Run SRQ1 and ALTQ. 
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Figure H‐4. 36. Annual average stage differences for Sensitivity Run SRQ1 and ECB19RR Base. 
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H‐4.2.2.5 CANAL DURATION CURVES 
 

 
Figure H‐4. 37. L‐29 Canal stage duration curves for Round 3 sensitivity runs, ALTQ and ECB19RR Base. 
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Figure H‐4. 38. Canal stage duration curves at upstream of S12D for Round 3 sensitivity runs, ALTQ and 
ECB19RR Base. 
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Figure H‐4. 39. Canal stage duration curves at downstream of S12D for Round 3 sensitivity runs, ALTQ 
and ECB19RR Base. 
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Figure H‐4. 40. L‐31N Canal stage duration curves between G211 and S‐331 for Round 3 sensitivity runs, 
ALTQ and ECB19RR Base. 
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Figure H‐4. 41. L‐31N Canal stage duration curves north of G211 for Round 3 sensitivity runs, ALTQ and 
ECB19RR Base. 
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H‐4.2.2.6 GAUGE DURATION CURVES 

 
Figure H‐4. 42. Ponding depth duration curves at Gauge WCA3_3A‐2 for Round 3 sensitivity runs, 
ALTQ, and ECB19RR Base. 
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Figure H‐4. 43. Ponding depth duration curves at Gauge WCA3_3A‐28 for Round 3 sensitivity runs, 
ALTQ, and ECB19RR Base. 
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Figure H‐4. 44. Ponding depth duration curves at Gauge WCA3_3A‐3 for Round 3 sensitivity runs, 
ALTQ, and ECB19RR Base. 
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Figure H‐4. 45. Ponding depth duration curves at Gauge ENP_NESRS2 for Round 3 sensitivity runs, 
ALTQ, and ECB19RR Base. 
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Figure H‐4. 46. Ponding depth duration curves at Gauge ENP_NESRS3 for Round 3 sensitivity runs, 
ALTQ, and ECB19RR Base. 
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Figure H‐4. 47. Ponding depth duration curves at Gauge ENP_G3272 for Round 3 sensitivity runs, 
ALTQ, and ECB19RR Base. 
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Figure H‐4. 48. Ponding depth duration curves at Gauge ENP_G3273 for Round 3 sensitivity runs, 
ALTQ, and ECB19RR Base. 
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Figure H‐4. 49. Ponding depth duration curves at Gauge ANGELS for Round 3 sensitivity runs, ALTQ, 
and ECB19RR Base. 
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Figure H‐4. 50. Ponding depth duration curves at Gauge ENP_NP‐TSB for Round 3 sensitivity runs, 
ALTQ, and ECB19RR Base. 
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H‐4.2.2.7 TRANSECT FLOWS  

 

Figure H‐4. 51 Average annual overland flows across Transect 12 for Round 3 sensitivity runs, ALTQ, and 
ECB19RR Base. 

 

Figure H‐4. 52 Average annual overland flows across Transect 13 for Round 3 sensitivity runs, ALTQ, and 
ECB19RR Base. 
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Figure H‐4. 53 Average annual overland flows across Transect 18 for Round 3 sensitivity runs, ALTQ, and 
ECB19RR Base. 

 

 

Figure H‐4. 54 Average annual overland flows across Transect 19 for Round 3 sensitivity runs, ALTQ, and 
ECB19RR Base. 
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Figure H‐4. 55 Average annual overland flows across Transect 23A for Round 3 sensitivity runs, ALTQ, 
and ECB19RR Base. 

 

 

Figure H‐4. 56 Average annual overland flows across Transect 23B for Round 3 sensitivity runs, ALTQ, 
and ECB19RR Base. 
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Figure H‐4. 57 Average annual overland flows across Transect 23C for Round 3 sensitivity runs, ALTQ, 
and ECB19RR Base. 

  

 

Figure H‐4. 58 Average annual overland flows across Transect 27 for Round 3 sensitivity runs, ALTQ, and 
ECB19RR Base. 
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