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What Preceded this Assessment

• Feb 07 CDM report to the City of Sanford, 
providing simplified model of ground water flow 
to the lake and an estimate of nitrate loading.  
Great report, but there were some data gaps 
related to ground water:
– CDM used ground water quality and flow data from 

historical monitoring, mainly from citrus groves and 
mainly from outside Lk Jesup basin…not much hay-
field specific data

– CDM was not able to address ground water loading of  
phosphorus…insufficient data



Assessment Objectives

• Plug data gaps in CDM’s nitrogen loading 
model

• Evaluate ground water conditions using 
current data

• Evaluate magnitude of potential 
phosphorus loading via ground water



Limitations/Disclaimer

• Budget constraints
• Snapshot of conditions, focusing on hay 

fields near the lake
• Calculations give you “ball park” numbers
• Only addresses ground water loading



Site Information



Sanford

Lk Jesup

Site 10



Site 10

• Facility consists of 1,868 acres on 2204-acre site
• Receives reclaimed wastewater and residuals
• 620 acres of hay fields
• 270 acres in citrus
• Remainder wooded wetland (about half the site)





• Onsite 
drainage 
divided 
between 2 
basins

• Hay field 
drainage 
to s.w. 
ponds

Site 10 Drainage





Reclaimed Water Application

• Permitted for 1.94 MGD to hayfields
• Permitted for 0.9 MGD to citrus groves
• Wastewater delivered to hayfields via flood 

irrigation
• Microjet irrigation at groves
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Monthly Flow  to Hayfields (MG)

Monthly Precipitation (in) 

Monthly average reclaimed water flow to hay fields and 
precipitation (source: Richard Casella, Sanford Utilities) 



Reclaimed Water Characterization

Source: David Smicherko, DEP Central District



Residuals Application

• Average 7-10 loads are spread on site, 
mainly hay fields

• 13-15 tons per load



NITROGEN LOADING
90,000 lb/year





PHOSPHORUS LOADING
40,000 LB/YEAR



Ground Water Regime

• Surficial aquifer/intermediate confining 
zone/Floridan aquifer

• Surficial aquifer is aquifer of concern
• Sand, clayey sand, clay to a depth of 

approximately 30-40 feet
• Confining unit to approximately 60 feet
• Top of Floridan at approximately 60 feet; 

Florida discharging and brackish













Other Geological Considerations

• Confining unit is Miocene-age Hawthorn 
group…typically phosphate rich

• Floridan aquifer discharges in this area, 
springs in the southern part of Lake Jesup

• Local chloride issue 



Site 10



Site 10



Study Design

• Ground water flow evaluation
• Ground water nutrients
• Surface water quality (Seminole County)

• Selected sites for 4 well clusters that 
represent range of conditions within Jesup 
drainage and close to the lake

• 12-15 ft deep temporary wells 





CDM-estimated
ground water 
surface













Ground Water Monitoring

Nitrate+nitrite (as nitrogen)
Ammonia nitrogen
Total phosphorus (+dissolved replicates)
Chloride
Specific Conductance
pH







Surface Water Samples

• Collected by Seminole County
• 2 onsite locations
• Small streams below stormwater ponds









Potential Ground Water Loading 
Estimates

• Flow based on simple ground water flow 
equation (Dupuit equation); good for a 
ballpark estimate





Loading = Flow (quantity) X Concentration



Conclusions-Nitrate

• Nitrate concentrations are very low
• Loading is negligible; 2 orders of 

magnitude lower than CDM estimate
• Low total N concentration in reclaimed 

water



Conclusions- Chloride

• Elevated chloride in many wells much 
higher than concentration in original 
wastewater, some similar to wastewater 
levels

• Probably major portion due to natural 
conditions, ambient high Cl concentrations 
in Lk Jesup

• Could be a tracer of Floridan aquifer 
discharge



Conclusions - Ammonia

• Highest nitrogen form in ground water, but 
still not extremely elevated

• Is likely attributable to residual and 
wastewater applications and maybe cattle

• Associated with incomplete nitrification of 
organic nitrogen

• Could have a natural component
• Potential loading of  129.66 lb/year



Conclusions - Phosphorus

• Phosphorus rich; Elevated concentration (0.76 
mg/L median); higher concentrations in surface 
water discharge---both much higher than Jesup

• Ambient concentrations is elevated (0.3 mg/L for 
Seminole), may be related to Hawthorn

• Regardless of source, potential load from site is 
not negligible (89.43 lb/year)

• This estimated ground water load is less than 
1/10 of estimated stormwater load





Comparison to Surface Loads

Site 10 
Surface 

Load 
(TMDL)

Site 10 
Surface 

Load 
(BMAP)

Site 10 
Groundwater 

Load 
(BMAP)

Smallest Local 
Govt. Surface 
Load in BMAP 
(Alt. Springs)

TP (lbs) 900 1,221 89 116

Total Load
(TMDL)

Site 10 Groundwater Load 
(BMAP)

TN (lbs) 1,221,140 127 
(0.01% of TMDL load)



In the BMAP…

Current allocation strategy = surface loads only

Proposal:
•Do not identify Site 10 groundwater loads as a 
separate allocation entity 
•Do discuss groundwater load and City’s planned 
actions in narrative portion of the BMAP
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