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EAA Reservoir A-1 Final EIS D-1924 May 2006
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D.5 DMSTA MODELING 

The Dynamic Model for Stormwater Treatment Areas (DMSTA) was 
developed by Dr. Bill Walker and Dr. Bob Kadlec under contract with the 
U.S. Department of Interior and the U.S. Army Corps of Engineers to support 
the design of Stormwater Treatment Areas (STA), which are capable of 
removing phosphorus in stormwater runoff from the Everglades Agricultural 
Area (EAA) and Lake Okeechobee (LOK) releases.  DMSTA2, which was 
released in June 2005, has the additional capability to simulate total 
phosphorus (TP) removal in deeper storage reservoirs, such as the EAA A-1 
Reservoir.  In the network mode, DMSTA2 is also capable of linking storage 
reservoirs to STAs.   

The inflows to the reservoir and STA were based on the SFWMM (2x2 model) 
2010A1 model run for the simulation period 1965 to 2000.  The time series of 
TP concentrations associated with 2x2 model flows were developed by Burns 
& McDonnell (under contract to ADA Engineering) as part of the Regional 
Feasibility Study (RFS) (Appendix D). 

The EAA A-1 Reservoir configured for DMSTA2 consists of one cell with a 
surface area of 61.5 km2 (15,200 acres).  The six-cell configuration of STA 3/4 
is identical to the configuration used for DMSTA2 modeling conducted in the 
RFS. 

The sources of the canal flows are Lake Okeechobee (LO) and stormwater 
runoff from the basins contributing to each of the canals.  Some of the LO 
flows enter EAA A-1 Reservoir, while other LO flows enter STA 3/4 without 
passing through EAA A-1 Reservoir.  

The 2010A1 model flows for DMSTA2 resulted in an average total inflow to 
EAA Reservoir A-1 of 527 kac-ft/yr over the 36 year simulation period.  Of the 
total, an average of 339 kac-ft/yr was delivered to STA 3/4, which received an 
additional 279 kac-ft/yr of flow directly from stormwater runoff in the two 
canal basins. 

The FWA TP concentration of the inflows to EAA A-1 Reservoir is 90.7 ppb.  
The FWA TP concentration of the flows released from EAA A-1 Reservoir to 
STA 3/4 is 75.7 ppb, a 16 percent reduction of the EAA A-1 Reservoir inflow 
concentration.  The FWA TP concentration of the direct inflows to STA 3/4 
from the two canal basins is 74.8 ppb.  The FWA average TP concentration of 
the outflows from STA 3/4 is 18.1 ppb, a 76 percent reduction in 
concentration.  The outflow geometric mean (GM) concentration is 12.7 ppb. 
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Project File: PROJECT_A1_STA3_4

Case Units R
ES

_A
1_

10

S
TA

_3
_4

_C

Description  - Reservoir A-1 STA 3/4
Series Name  - TS_A1_STA34 TS_STA34
Execution Time seconds/yr 1.89 11.86
Run Date  - 04/27/06 04/27/06
Starting Date for Simulation - 01/01/65 01/01/65
Starting Date for Output  - 01/01/65 01/01/65
Ending Date  - 12/31/00 12/31/00
Output Duration days 13149 13149
Cell Label Total Total
Downstream Cell Label  -  -
Network Simulation Name  - Res A1 to STA 3-4_1 Res A1 to STA 3-4_1
Simulation Type  - Base Base
Surface Area km2 61.50 66.95
Mean Rainfall cm/yr 129.3 129.3
Mean ET cm/yr 111.8 112.5
Cell Inflow Volume hm3/yr 651.3 761.7
Cell Inflow Load kg/yr 59072 57313
Cell Inflow Conc ppb 90.7 75.2
Treated Outflow Volume hm3/yr 8.1 752.8
Treated Outflow Load kg/yr 559 13642
Treated FWM Outflow Conc ppb 68.7 18.1
Upper Confidence Limit ppb #N/A #N/A
Lower Confidence Limit ppb #N/A #N/A
Total Outflow Volume  + Bypass hm3/yr 622.8 752.8
Total Outflow Load + Bypass kg/yr 45775.3 13641.6
Total FWM Outflow Conc ppb 73.5 18.1
Bypass Load kg/yr 0.0 0.0
Bypass Load % 0.0 0.0
Maximum Inflow hm3/d 20.64 8.16
Maximum Outflow hm3/d 3.42 8.17
Surface Load Reduction kg/yr 58513 43672
Load Trapped in Sediments kg/yr 12617 43629
Net Load Reduction % 23% 76%
Lower Confidence Limit % #N/A #N/A
Upper Confidence Limit % #N/A #N/A
Daily Geometric Mean ppb #N/A #N/A
Outflow Geo Mean  - Composites ppb 70.2 12.7
Upper Confidence Limit ppb #N/A #N/A
Lower Confidence Limit ppb #N/A #N/A
Frequency Outflow Conc > 10 ppb % 100% 72%
Frequency Outflow Conc > 20 ppb % 100% 48%
Frequency Outflow Conc > 50 ppb % 100% 17%
Freq Outflow Volume > 10 ppb % 1% 90%
95th Percentile Outflow Conc ppb 90 24
Mean Biomass P Storage mg/m2 417 1289
Storage Increase / Net Removal % 0% 0%
Net Storage Turnover Rate 1/yr 17.7 18.2
Unit Area P Removal g/m2-yr 205 652
Mean Water Load cm/d 2.9 3.1
Max Water Load cm/d 33.6 12.2
Mean Depth cm 206 65
Minimum Depth cm 1 27
Maximum Depth cm 450 90
Frequency Depth < 10 cm % 4.3% 0.2%
Flow/Width m2/day 89.2 181.7
HRT Days days 71.0 20.7
Mean Velocity cm/sec 0.05 0.32
Seepage Outflow / Total Outflow % 83% 3%
Release 1 Outflow Volume hm3/yr 205.3 0.0
Release 2 Outflow Volume hm3/yr 409.4 0.0
95th Percentile Outflow Volume hm3/d 0.0 6.0
95th Percentile Outflow Load kg/d 1.6 128.4
Simulated / Specified Mean Depth % #N/A #N/A
Release 1 Demand Met % 1.0 #N/A
Release 2 Demand Met % 1.0 #N/A
Outflow Demand Met % #N/A #N/A
Range Check - Mean Depth  - 0 1
Range Check - Freq Depth < 10 c - 0 0
Range Check - Flow/Width  - 0 3
Range Check - Inflow Conc  - 0 0
Range Check - Outflow Conc  - 0 0
Water Balance Error % 0.00% 0.00%
Mass Balance Error % 0.00% 0.95%  

*  Table 4 flows are in hm3/yr. To convert to kac-ft/yr, multiply the flows in 
hm3/yr by 0. 81 
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