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Good Afternoon Dave –
 
This email summarizes the presentation of initial peer review comments in a public workshop on January
16, 2024, for engineering and environmental services contract 39104, work order 1: an independent
scientific peer review of St. Johns River Water Management District’s (SJRWMD) Hydrologic Simulation
Program FORTRAN (HSPF) numerical simulation of water levels in Lake Prevatt, in Orange County,
Florida. This meeting was public and part of a Central Florida Water Initiative peer review.
 
I offer the following meeting summary:


 
At 9 am, Dr. Andrew Sutherland, Lead, MFLs Program, Division of Water Supply Planning and
Assessment, SJRWMD, opened a Microsoft Teams virtual meeting and introduced me as the
peer reviewer.
 
I used the attached presentation to describe initial comments.
 
At the conclusion of my presentation, Dr. Sutherland asked if SRWMD staff have questions or
comments. Staff did not ask questions. Dr. Fatih Gordu, Chief Water Resource Engineer, Division
of Water Supply Planning and Assessment, SJRWMD stated that ECFTx is a relevant leakance
reference for Lake Prevatt.
 
Dr. Sutherland then asked if other attendees have questions or comments. Mr. Dan Schmutz,
Vice President, Chief Environmental Scientist, Greenman-Pederson, Inc., asked how his written
comments—in an email from him to Dr. Sutherland on December 26, 2023—will be incorporated
into the MFL.  (I memorialized Mr. Schmutz’ December 26 written comment in the initial peer
review as slide 13 of the attached presentation, and incorporated and synthesized concepts from
the December 26 written comment into the initial peer review, on slides 16 and 17 of the
presentation.) I stated that the peer review will acknowledge his written comments, and will
incorporate and synthesize concepts from his December 26 written comment into the peer
review. Dr. Gordu stated that the district will consider peer-review comments—including
incorporation and synthesis of the December 26 comment—after work order 1 concludes; and
that the district will revise the simulation, report, or simulation and report, if comments warrant
revision.
 
Dr. Sutherland closed the meeting around 10:40 am.


 
I am available to chat by telephone or return email, if you or your colleagues have any questions or
comments; or if this summary requires refinement.
 
Have a great afternoon. 
 
Best Regards,
 


Jeffrey N. King, PhD PE CFM
Principal Engineer
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Jan 28, 2021, aerial photograph











sjrwmd.com/minimumflowsandlevels/



Or



Web Search: “SJRWMD MFL”



MFLs define the limits at which further water 
withdrawals would be significantly harmful to 
the water resources or ecology of an area. 



MFLs are one of many effective tools used by 
the district to assist in making sound water 
management decisions and preventing 
significant adverse impacts due to water 
withdrawals.



SJRWMD MFLs























Independent Peer Review of a Model to 
Support the Lake Prevatt MFL
• Task A: Project Introduction Meeting December 11, 2023



Watershed Visit December 11, 2023
• Task B1: Public Presentation of 



Initial Peer Review Comments January 16, 2024
Public Comment January 16, 2024



• Task B2: Draft Technical Memorandum January 29, 2024
• Task C1: Public Presentation of



Final Peer Review Comments February 5, 2024
Public Comment February 5, 2024



• Task C2: Final Technical Memorandum February 14, 2024
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Summary of Relevant December Comments



SJRWMD may wish to revise the report that describes the HSPF simulation to answer the 
following questions:
• Regardless of SJRWMD’s use of adaptive management and regardless of downscaling 



challenges associated with use of global-climate models at a regional scale, is Lake 
Prevatt meteorological forcing statistically stationary? (Schmutz and King)



• Did Orange County measure Lake Prevatt water-surface elevation from May 7, 2017, to 
December 8, 2023? Are these measurements during a period in which other 
organizations did not measure water-surface elevation? Should these measurements 
also be used for calibration or validation? (Schmutz)



• Are calibration measurements weighed uniformly as a function of time? Are measured 
lake water-surface elevations during periods of relative less frequency---such as 
monthly---weighed equivalently to measured elevations during periods of relative more 
frequency---such as daily? Should less frequent elevations be weighed greater than 
more frequent elevations? Will non-uniform weighting of calibration or validation 
measurements change calibration quality metrics or validation quality metrics, such as 
the normalized root-mean square difference? (Schmutz)











Summary of Relevant December Comments



• If statistically inferred water-surface elevations of the south lobe of Lake Prevatt are not 
useful, are simulated water-surface elevations of the south lobe of Lake Prevatt useful for 
determining an MFL for Lake Prevatt? (Schmutz)



• Does surface water from Lake Coroni periodically flow into Lake Prevatt? (Brooks)
• Does SJRWMD simulation of Lake Prevatt show periods of zero water depth in Lake 



Prevatt?  Does Lake Prevatt dry completely in the simulation, during relatively rare 
periods of episodic drought? Should Lake Prevatt dry completely in the simulation, 
during relatively rare periods of episodic drought? (Brooks)
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SJRWMD Simulation of Flow and Water-
Surface Elevation in Lake Prevatt Watershed
• Simulated with Hydrologic Simulation Program FORTRAN (HSPF)
• Forced by rainfall & evapotranspiration











SJRWMD Simulation of Flow and Water-
Surface Elevation in Lake Prevatt Watershed
• Simulated with HSPF
• Based on topography and bathymetry











SJRWMD Simulation of Flow and Water-
Surface Elevation in Lake Prevatt Watershed
• Simulated HSPF
• Forced by Groundwater flux  











SJRWMD Simulation of Flow and Water-
Surface Elevation in Lake Prevatt Watershed
• Simulated HSPF
• Calibrated to measured water surface elevation in Lake Prevatt











SJRWMD Simulation of Lake Prevatt
Watershed
• Simulated with 



HSPF
• Calibrated to 



measured water 
surface elevation 
in North Lobe 
Lake Prevatt











SJRWMD Simulation of Lake Prevatt
Watershed
• Simulated with 



HSPF
• Calibrated to 



measured water 
surface elevation 
in South Lobe 
Lake Prevatt











SJRWMD Simulation of Lake Prevatt
Watershed
• Simulated with 



HSPF
• Calibrated to 



measured water 
surface elevation 
in South Lobe 
Lake Prevatt



During dry periods, the hydrologic simulation is 
wetter than the actual hydrologic system



2 feet



WHY?











Lake Coroni



Lake McCoy



East Welch Road



Did SJRWMD 
simulate storage 
in the upper 
watershed?

















SJRWMD Simulation of Lake Prevatt
Watershed
• Simulated with 



HSPF
• Calibrated to 



measured water 
surface elevation 
in South Lobe 
Lake Prevatt If the simulation is revised to include storage in 



the upper watershed, will the simulated 
probability relationship better fit the measured 
relationship?



2 feet
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Carpenter Branch
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SJRWMD simulated subwatersheds



Very approximate watershed to Lake Coroni











SJRWMD simulated subwatersheds



Watershed to Lake McCoyVery approximate watershed to Lake McCoy











SJRWMD Simulation of Lake Prevatt
Watershed
• Simulated with 



Hydrologic 
Simulation 
Program 
FORTRAN (HSPF)



• Calibrated to 
measured water 
surface elevation 
in South Lobe 
Lake Prevatt



If the simulation is revised to include Lakes 
Coroni and McCoy, will the simulated 
probability relationship fit the measured 
relationship worse?



?











SIMULATED
WATER 
BALANCE 
ON
LAND 
SURFACE



RAIN: 
4263 ac-ft/yr



ET: 
3138 ac-ft/yr  (74% of rain)



RUNOFF: 
860 ac-ft/yr
20% of rain



FLOW TO DEEP AQUIFER: 
265 ac-ft/yr
6% of rain



Balance error: 0 ac-ft/yr  (0% of rain)











SIMULATED
WATER 
BALANCE 
ON
LAKE 
PREVATT



RAIN: 
273 ac-ft/yr
(24% of inflow)



ET: 
269 ac-ft/yr  (24% of inflow)



RUNOFF: 
860 ac-ft/yr
76% of inflow



FLOW TO GROUNDWATER: 
782 ac-ft/yr
69% of inflow



FLOW OUT OF WATERSHED: 
50 ac-ft/yr
4% of inflow



INCREASE IN LAKE VOLUME 
DURING SIMULATION: 
30 ac-ft/yr  (3% of inflow)



Balance error: 2 ac-ft/yr  (0.2% of inflow)











Independent Peer Review



Review Focus Areas:
A. Data
B. Simulation



1) Model 
2) Simulation Development
3) Simulation Calibration
4) Simulation Verification











A. Data



• Are all necessary data available? Did SJRWMD use the best available 
data? 



• Rainfall: yes, available
• ET: yes, available
• Groundwater levels: yes, available
• Lake levels: yes, best available

















Florida Climate Center
https://climatecenter.fsu.edu/products-services/data/precipitation/orlando
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Annual Rainfall Depth in Orlando from 1892 to 2022 











Florida Climate Center
https://climatecenter.fsu.edu/products-services/data/precipitation/orlando
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Dry-Quarter (Jan, Feb, Mar) Rainfall Depth in Orlando from 1892 to 2023 



8-inch mean
4-inch standard deviation 
(about 2/3 of measurements 
between 4 and 12 inches)



Variability in dry-quarter rainfall 











Florida Climate Center
https://climatecenter.fsu.edu/products-services/data/precipitation/orlando
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Wet-Quarter (Jul, Aug, Sep) Rainfall Depth in Orlando: 1892 to 2023 



21-inch mean
5.5-inch standard deviation 
(about 2/3 of measurements 
between 16 and 27 inches)



Variability in wet-quarter rainfall 











A. Data



• Are all necessary data available? Did SJRWMD use the best available 
data? 



• Periodic Inflows not simulated:
• Lake Coroni inflow to unnamed pond east of Ranger’s residence, not simulated
• Lake McCoy inflow to Lake Coroni not simulated
• Surface water detention and retention infrastructure not explicitly simulated











A. Data



• Are all necessary data available? Did SJRWMD use the best available 
data? 



• Periodic Inflows: 
• Apopka Ranches wetland flow under Welch Road to unnamed channel between Smoketree



Circle and Parkglen Circle not simulated
• Unnamed canal flows to channel west of Wekiwa Glen











A. Data



• Are all necessary data available? Did SJRWMD use the best available 
data? 



• Published studies exist that detail hydrologic infrastructure and the regional 
surface-water conveyance system



• Orange County stormwater management program
• Municipal stormwater management programs
• SJRWMD ERPs (several dozen)











A. Data



• Did SJRWMD discard relevant data? 
• Would use of discarded data significantly affect results? 



?











B. Simulation Development



• Is HSPF an appropriate model? Yes. Open source. Well Documented. 
Widely used.



• Does HSPF satisfy MFL approach? Yes
• Is the simulation



• Appropriate? 
• Defensible? 
• Valid? 



Seeking a minimum lake level:
• Simulated 10th and 20th percentile lake levels do not compare well to 



measured 10th and 20th percentile lake levels











B. Simulation Development



• Are assumptions
• Reasonable? 
• Consistent? 
• Necessary? 



• Can use of available data eliminate or minimize any assumption? 
• If yes, do simulated water-surface elevations or simulate flow rates change? 



• Are simulation inputs referenced to the same datum? 
• NAVD88 is referenced 2 times in report.
• All elevations not explicitly referenced to a datum



Assumptions not systematically presented in report











Instabilities in Stage plots?



The hourly stage for both lobes 
typically match above 51 feet: 
inter-lobe flow functions as 
intuitively expected 











Output file for model warnings



The HSPF echo file (Prevatt_LT.ech) did not report model errors or warnings.











Continuity error and convergence data



The HSPF echo (Prevatt_LT.ech) did not report continuity or convergence errors, or continuity or 
convergence warnings.











Reasonable parameters
Parameter Description Units Calibrated Value Geosyntec Comments



LZSN
Lower zone nominal soil 
moisture storage inches



2.0 to 6.0 for uplands, 0.50 
for wetlands.



Within limits by Jobes (2022), and USEPA 
(2006)1



INFILT
Index to infiltration 
capacity in/hr



0.21 to 0.44 for uplands, 
0.001 for wetlands.



Within limits by Jobes (2022), and USEPA 
(2006) for all except Wetlands2



DEEPFR
Fraction of groundwater 
inflow to deep recharge none 0.35



Within limits by Jobes (2022), and USEPA 
(2006)



AGWETP
Fraction of remaining ET 
from active groundwater none



0.0 for uplands, 0.9 for 
wetlands.



Within limits by Jobes (2022), and USEPA 
(2006)



UZSN
Upper zone nominal soil 
moisture storage inches



0.20 to 0.60 for uplands. 
0.10 for wetlands.



Within limits by Jobes (2022), and USEPA 
(2006)



LZETP Lower zone ET parameter none
0.33 to 0.89 for uplands, 



0.90 for wetlands.
Within limits by Jobes (2022), and USEPA 
(2006)



L Leakance parameter /day 0.0023 to 0.0032 Within limits by Jobes (2022)**



USEPA (2006) recommends a typical 
limit of 3 – 8, and possible limits of 
1-10.











Reasonable parameters
Parameter Description Units Calibrated Value Geosyntec Comments



LZSN
Lower zone nominal soil 
moisture storage inches



2.0 to 6.0 for uplands, 0.50 
for wetlands.



Within limits by Jobes (2022), and USEPA 
(2006)1



INFILT
Index to infiltration 
capacity in/hr



0.21 to 0.44 for uplands, 
0.001 for wetlands.



Within limits by Jobes (2022), and USEPA 
(2006) for all except Wetlands2



DEEPFR
Fraction of groundwater 
inflow to deep recharge none 0.35



Within limits by Jobes (2022), and USEPA 
(2006)



AGWETP
Fraction of remaining ET 
from active groundwater none



0.0 for uplands, 0.9 for 
wetlands.



Within limits by Jobes (2022), and USEPA 
(2006)



UZSN
Upper zone nominal soil 
moisture storage inches



0.20 to 0.60 for uplands. 
0.10 for wetlands.



Within limits by Jobes (2022), and USEPA 
(2006)



LZETP Lower zone ET parameter none
0.33 to 0.89 for uplands, 



0.90 for wetlands.
Within limits by Jobes (2022), and USEPA 
(2006)



L Leakance parameter /day 0.0023 to 0.0032 Within limits by Jobes (2022)**



USEPA (2006) recommends a typical limit of 
0.01 – 0.25, and possible limits of 0.001 – 
0.5. The parameters for wetlands enforces a 
run-off limit. 











Reasonable parameters
Parameter Description Units Calibrated Value Geosyntec Comments



LZSN
Lower zone nominal soil 
moisture storage inches



2.0 to 6.0 for uplands, 0.50 
for wetlands.



Within limits by Jobes (2022), and USEPA 
(2006)1



INFILT
Index to infiltration 
capacity in/hr



0.21 to 0.44 for uplands, 
0.001 for wetlands.



Within limits by Jobes (2022), and USEPA 
(2006) for all except Wetlands2



DEEPFR
Fraction of groundwater 
inflow to deep recharge none 0.35



Within limits by Jobes (2022), and USEPA 
(2006)



AGWETP
Fraction of remaining ET 
from active groundwater none



0.0 for uplands, 0.9 for 
wetlands.



Within limits by Jobes (2022), and USEPA 
(2006)



UZSN
Upper zone nominal soil 
moisture storage inches



0.20 to 0.60 for uplands. 
0.10 for wetlands.



Within limits by Jobes (2022), and USEPA 
(2006)



LZETP Lower zone ET parameter none
0.33 to 0.89 for uplands, 



0.90 for wetlands.
Within limits by Jobes (2022), and USEPA 
(2006)



L Leakance parameter /day 0.0023 to 0.0032 Within limits by Jobes (2022)**



Leakance concept is specific to Florida, described in Jobes 
(2022), and described in the simulation report. 



This application of leakance follows the guidance in Jobes 
(2022). 



Neither report describes or refer to peer-reviewed 
applications of this concept in HSPF. 



Sufficient information may not exist to inform appropriateness 
of the calibrated range of leakance.











Reasonableness 
of simulated 
flow











Reasonableness 
of simulated 
flow



Hourly North Lobe to South 
Lobe flow rate may be too 
great??



Hourly South Lobe to North 
Lobe flow rate may be too 
great??











Reasonableness 
of simulated 
flow



Hourly North Lobe to South 
Lobe flow rate may be too 
great??



Hourly South Lobe to North 
Lobe flow rate may be too 
great??



Perhaps use a 15-minute 
time step??











Major, Initial (Preliminary) Peer Review 
Comments 
SJRWMD may wish to:
• Revisit watershed delineation
• Refine surface-water conveyance system delineation
• Publish link-node diagram
• Explicitly document mass conservation
• Formally discuss adaptive management
• Simulate climate uncertainty
• Use 15-minute time step
• Justify leakance with literature reference
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        PE: Professional Engineer in Florida, North Carolina, and South Carolina
        CFM: Certified Floodplain Manager, Association of State Floodplain Managers
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