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Introduction 
On December 5, 2013 Mr. Samuel E. Poole, J.D. and Steven M. Seibert, J.D., representing Plum 

Creek’s Envision Alachua community planning process invited me to participate on a Technical 

Advisory Panel (TAP) to review the Envision Alachua Integrated Water Plan. In concert with Dr. 

Wendy Graham (chair), Dr. Joseli Macedo, Dr. Mark Clark, Dr. Treavor Boyer, and Glen Acomb, I 

was asked to attend a half-day meeting to hear an overview presentation about Plum Creek’s 

Envision Alachua planning process and to offer my opinions/recommendations concerning the 

draft integrated water resource management plan prepared by Plum Creek’s technical 

consultants.  

Plum Creek requested that members of the TAC provide answers to the following questions: 

 Are the assumptions in the integrated water resource management system plan 

reasonable? 

 Are the results and recommendations in the plan reasonable? 

 Do the proposed solutions appropriately address the key issues? 

 Are there solutions which have not been considered? 

 Is there additional data, analysis, or research needed? 

This document summarizes my review comments, professional opinions, and recommendations 

pertaining to the Envision Alachua Integrated Water Plan,as well as answers to these five 

questions. 

General Understanding of the Draft Integrated Water Resources Plan 
The document entitled“Brief Overview of Envision Alachua” is very general and does not give 

many detailed specifics about the Plum Creek development proposal for Alachua County. For 

this reason this review is somewhat limited in specifics other than for the information gleaned 

from the companion document “Long-Term Master Plan” and the two CH2M HILL water plan 
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reports “Water Supply Data and Analysis Envision Alachua Sector Plan” and “Integrated 

Water Resource Alternatives Analysis”.  

Recommendation #1: the Final Integrated Water Resources Plan should provide a summary of 

the most current development master plan, including maps showing land areas devoted to 

each of the four main land use categories (conservation, employment-oriented mixed use, 

agriculture, and rural) proposed for all of Plum Creek’s land holdings in Alachua County. 

Plum Creek’s total land holdings in Alachua County occupy approximately 65,000 acres, north 

and east of Gainesville. About 5,000 acres are located within the urban boundaries of 

Gainesville and Hawthorne. The remaining 60,000 acres are within rural zoning boundaries and 

were the subject of this water resources plan review. The largest combined Plum Creek tracts 

include the following (unofficial names based on their general locations): 

 The SR 121 Tract located east of NW 59th Drive, south of NW 156 Avenue, and west of 

SR 121 

 The SR 231 Tract generally east of SR 231, south and north of NW 156 Avenue, north of 

NW 53 Avenue, and west of Race Track Road (CR 225) 

 The Waldo Tract located east of Race Track Road (CR 225) and west of the City of Waldo 

 The Windsor Tract located east of CR 234, and generally between and north of  

Hawthorn Road (SR 24) and SR 26, and west of US 301 

 The Orange Lake/Lochloosa Lake Tract east of the Paynes Prairie Preserve State Park 

and Micanopy, south of Hawthorn Road (SR 24), and east of US 301 

According to CH2M HILL, nearly 24,000 acres of the total 60,000 acres are currently in 

conservation easements and will not be developed. CH2M HILL also states that the ultimate 

goal for Plum Creek conservation lands in Alachua County is about 45,000 acres. These numbers 

lead me to assume that an additional 21,000 acres of Plum Creek land will be placed into new 

conservation easements, and that the approximate land area dedicated to the other three main 

land use categories (employment-oriented mixed use, agriculture, and rural) is about 15,000 

acres. Other figures obtained from CH2M HILL documents indicate that over the 50-year 

planning horizon, irrigated agriculture will occupy an estimated 840 acres, residential will 

occupy about 3,500 acres, advanced manufacturing will occupy about 1,087 acres, and that 

research and development (R&D), office, and retail enterprises will occupy about 161 acres. 

These quantified areas total about 5,600 acres. For this analysis it is assumed that the 

unaccounted 9,400 acres will be devoted to other rural, transportation, utilities, recreation, 

schools, and common areas that are not irrigated. In the absence of a detailed inventory of the 

lands being considered for intensive development, I am fairly certain that many of my 

quantitative review comments are likely to be inaccurate. In this regard please refer to 

Recommendation #1 above. 
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The Envision Alachua long-term, 50-year, master plan embraces the following water use vision: 

“water resources will be managed sustainably with an emphasis on overall system 

stewardship and conservation of water”. The key water planning principles for Plum Creek’s 

Envision Alachua include: 

 Protection of water recharge areas 

 Optimization of water conservation with a goal of 50% less water usage than current 

norms 

 Use of Florida-friendly landscaping throughout 

 Demonstration of leadership in promoting and adopting innovative approaches for 

water management 

 Collection, treatment, and reuse of stormwater to the maximum feasible extent 

Other notable commitments in the Envision Alachua vision document include the following: 

 A holistic/integrated approach to water management that meets both human and 

environmental needs 

 A plan that determines the amount of water necessary to sustain a thriving natural 

environment and insures that amount of clean water is delivered to the streams, 

wetlands, lakes, and wildlife affected by the Envision Alachua project 

 A plan that does not exceed a safe yield of groundwater resources that includes a 

positive net recharge, i.e., more water is returned to the Floridan aquifer than is 

removed 

 A project where wastewaters and stormwaters are fully treated and recycled to 

beneficial uses that create and enhance the health of wetlands and wildlife habitats 

 A conservation-first strategy that reduces total water demand, lives within a water 

budget, respects the true value of the resource, and uses no potable water for irrigation 

Plum Creek intends to create a model for new developments based on Cynthia Barnett’s “water 

ethic” that results in a “net water benefit” for both water quantity and quality. Plum Creek 

proposes the ultimate goal of working with regional partners to lead in “establishing a new 

water economy with a water ethic where innovative and systemic approaches can be 

showcased statewide and nationally”. 

The review comments and the technical evaluation of the integrated water plan provided 

below assume all of these goals and principles will be codified as actual contractual 

commitments between Plum Creek and the residents of Alachua County. 



Wetland Solutions, Inc.  March 14, 2014 

4 
 

Summary of the Proposed Integrated Water Resource Plan 
This section provides my understanding of the principal technical findings described in the two 

CH2M HILL reports that were provided to the TAC. 

In the Background section of CH2M HILL’s Water Supply Data and Analysis report it is stated 

that “…the water supply needs must not adversely impact the existing water resources, the 

surrounding environment, or the local and regional communities”. The stated goal of this 

report is to balance “…the resources of those areas with the needs of the environment in all of 

Plum Creek’s planned areas”. 

It is noted that CH2M HILL’s report states that “Conservation lands will make up the majority 

of Plum Creek’s planned areas, will preclude development of any kind, managed by 

silviculture and limited agriculture and used to house mitigation, environmental services and 

benefits”. This statement is incorrect since neither silviculture nor limited agriculture is 

synonymous with undeveloped land uses. While these land uses may have less manufactured 

infrastructure than urban and commercial developments, they are by no means “natural” land 

uses and they both exact quantifiable levels of adverse impacts to surrounding natural 

environments. Please refer back to Recommendation #1 for the need to provide a 

comprehensive inventory of the historic, existing, and future uses for all of Plum Creek’s 60,000 

acres included in the Envision Alachua integrated water resources plan. 

CH2M HILL reports forecasted 50-year water demands for the proposed Envision Alachua 

project. Low, medium, and high water use estimates are provided by CH2M HILL with no 

certainty provided concerning which estimates are most reasonable for the actual, as-built 

Plum Creek project. While CH2M HILL highlights the need for a “water balance in the water 

supply plan”, no such balance is provided. Since Plum Creek is committing to meeting the goal 

of no potable water use for irrigation, it appears that CH2M HILL’s “high” water use estimates 

should be removed from this evaluation. 

Recommendation #2: CH2M HILL should prepare detailed estimated water balances for four 

land use scenarios: pre-development, existing, future based on existing zoning requirements, 

and the most likely future built-out conditions with the requested land use zoning changes.  

CH2M HILL does not include recreation and open-space irrigation requirements in their water 

use projects based on the assumption that reclaimed wastewater will be utilized for these 

purposes. But the report also concludes that the water use and wastewater production 

estimates are significantly different, indicating that reclaimed water will supply less than 50% of 

the irrigation supply needs of agricultural land uses and residential areas. Thus, any recreational 

(e.g., golf courses and ball fields) or open space irrigation will require additional water supply 

beyond CH2M HILL’s estimates. 
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CH2M HILL estimates a total future average water demand for the Envision Alachua 

development ranging from about 10.5 to 17.5 million gallons per day (MGD). Somewhere 

between 2.3 and 6.5 MGD of this total may be supplied by reuse of reclaimed water, for an 

estimated “new” groundwater use range between about 8 and 11 MGD.  

It is informative to compare CH2M HILL’s projected water uses in consistent units of water use 

intensity. I have chosen to use units of gallons per day per acre (g/d/ac) of land use. Based on 

the assumptions provided by CH2M HILL, water use intensities can be compared for the 

following land uses: 

 Advanced manufacturing – 1,848 g/d/ac 

 R&D, office facilities – 1,742 g/d/ac 

 Retail – 871 g/d/ac 

 Residential – 702 g/d/ac 

 Agricultural irrigation – 3,690 to 5,714 g/d/ac 

 Residential irrigation – 3,429 g/d/ac 

 Parks and common area irrigation – 3,429 g/d/ac 

Based on this comparison it appears likely that inclusion of agricultural and residential irrigation 

in this project will make the project’s goals for “no net effect” on local water resources less 

achievable. 

Recommendation #3: Plum Creek should estimate and commit to a time-line of maximum 

allowable water uses throughout the 50-year development plan. 

CH2M HILL identified six potential water sources for Plum Creek’s Envision Alachua 

development: 

1. Treated wastewater 

2. Stormwater 

3. Surficial aquifer 

4. Intermediate aquifer 

5. Upper Floridan aquifer 

6. Lower Floridan aquifer 

Two of these potential sources – surficial and intermediate aquifer systems -were not 

considered further due to unknown reliability and potentially low water quality.  

CH2M HILL’s proposed reliance on groundwater supplied from the Lower Floridan aquifer as an 

alternative to groundwater from the Upper Floridan aquifer is unrealistic and could result in 

significantly higher water treatment costs. On the west side of Gainesville the Lower Floridan 
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aquifer is used for wastewater disposal via underground injection by Gainesville Regional 

Utilities. Also, there is insufficient evidence to assume that the Middle Semi-Confining Unit will 

act as an effective aquitard and prohibit the movement of groundwater downward from the 

Upper to the Lower Floridan aquifer. This semi-confining unit is notably inconsistent in spatial 

extent and thickness across North and Central Florida, and even when it is present there is 

always the possibility of penetrating fractures, sinkholes, and solution channels. As stated by 

McGurk and Presley (Simulation of the Effects of Groundwater Withdrawals on the Floridan 

Aquifer system in East-Central Florida, SJRWMD Technical Publication SJ2002-3),“the middle 

semi-confining unit is leaky, and its lithology is very similar to that of the overlying and 

underlying aquifer units”. Removal of deeper groundwater by pumping is likely to induce 

additional recharge from the Upper Floridan to the Lower Floridan and thus adding additional 

impacts to the potentiometric water levels in the Upper Floridan aquifer. Also, high sustained 

rates of pumping from the Lower Floridan aquifer may induce upconing of deeper saline 

groundwater into the Lower Floridan aquifer. For these reasons it is considered unlikely that 

the Lower Floridan aquifer will ever be used as a significant source of potable water in Alachua 

County and should not be considered further as an “alternative” water supply.. 

Three additional potential “alternative” water supply sources were also identified by CH2M 

HILL but none of these three sources were seriously considered as viable: 

 Indirect and direct potable use of municipal wastewaters 

 Surface water 

 Seawater/brackish groundwater 

It is my conclusion that the most reliable and cost effective high quality source of potable water 

for Plum Creek’s Envision Alachua community will be the Upper Floridan aquifer and that in 

reality this is the water source that is most likely to suffer impacts due to this proposed project. 

It is the avoidance of impacts to the Upper Floridan aquifer and a goal of “no net impact” or 

better that should be advanced with further refinement of the Envision Alachua water 

resources plan. 

However, in the spirit of creating a truly innovative plan and Florida model that avoids aquifer 

impacts from the start, I believe CH2M HILL should conduct a more detailed analysis of storage, 

treatment, and utilization of a relatively small fraction of the direct rainfall and stormwater 

available on these 60,000 acres. For example, based on a conservative estimate of average 

rainfall of 51 inches per year over this land area, minus 71% evapotranspiration, the total 

rainfall income during an average year would be about 66 million gallons per day. As little as 

10% of this average income, if stored between wet and dry years, could possibly provide the 

majority of the water needed to support the proposed project. 
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CH2M HILL’s second report provided to the TAC analyzes alternative integrated water resource 

plans. Eight alternative potable water supply and water treatment options and seven 

wastewater treatment and disposal options were evaluated based on six specific criteria and 

weighting factors provided to CH2M HILL by the Plum Creek water consulting team. The six 

evaluation criteria and their weighting factors included the following: 

 Achieves integrated water resources plan (25%) 

 Relative lifecycle cost (20%) 

 Community support (15%) 

 Environmental stewardship (15% 

 Flexibility (15%) 

 Difficulty permitting (10%) 

Based on this alternatives analysis scheme the relative ranking of water supply alternatives 

from highest to lowest in terms of “relative benefit” scores was: 

 Upper Floridan with standard water treatment, future Lower Floridan with 

nanofiltration – 0.77 

 Lower Floridan, central nanofiltration – 0.76 

 Lower Floridan, distributed nanofiltration – 0.75 

 Upper Floridan, central, standard water treatment – 0.73 

 Upper Floridan, distributed, standard water treatment – 0.72 

 Upper Floridan, central, nanofiltration – 0.50 

 Upper Floridan, distributed, nanofiltration – 0.49 

 Upper Floridan, central, lime softening – 0.40 

These closely-spaced ranking scores indicate that there is no significant difference between the 

first five options listed above. If Plum Creek accepts the arguments against utilization of the 

Lower Floridan aquifer provided above, then the analysis of water source alternatives can be 

limited to alternative’s four and five above: Upper Floridan aquifer with either central or 

distributed water treatment.  

Based on CH2M HILL’s alternatives analysis scheme the relative ranking of wastewater 

treatment and disposal options from highest to lowest was: 

 Public access reuse, reuse/constructed wetland storage – 0.82 

 Central WWTP, AWT, treatment wetland to receiving wetland recharge 0.69 

 Central WWTP, public access reuse, treatment wetland to receiving wetland recharge – 

0.65 

 AWT/public access reuse, reuse/treatment wetland to receiving wetland – 0.58 
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 Public access reuse, reuse/treatment wetland to receiving wetland – 0.54 

 Central WWTP, AWT, reuse/treatment wetland to receiving wetland – 0.51 

 Central WWTP, indirect potable reuse, direct recharge/receiving wetland – 0.43 

Based on these scores it appears that the first wastewater treatment/disposal option is clearly 

superior to the six remaining alternatives. 

CH2M HILL’s selected water supply/treatment alternative was the “hybrid” option utilizing the 

Upper Floridan aquifer initially with standard treatment and supplemental use of the Lower 

Floridan aquifer with nanofiltration. The selected wastewater treatment/disposal alternative 

was treatment to public access standards, storage in constructed wetlands, and beneficial 

reuse. 

Recommendation #4: Plum Creek should evaluate the sufficiency and cost of water resources 

supplied by direct rainfall capture and storage. If rainfall and stormwater capture are not 

found to be preferable to achieving the overall project goals, then water supply plan should 

indicate that the Upper Floridan aquifer will be the principal source of potable water 

throughout the 50-year planning horizon for Envision Alachua and demonstrate how this 

project will provide a net benefit for this aquifer and the lakes, springs, and rivers it supports. 

Recommendation #5: Plum Creek should abandon the idea of the Lower Floridan aquifer as 

an “alternative water supply” and should avoid any effort to pump water from this portion of 

the Floridan aquifer. 

Evaluation of Plum Creek’s Integrated Water Resources Plan 

Regional Scale 

Due to the spatial and temporal scope of Plum Creek’s Envision Alachua Integrated Water 

Resource Management Plan and the development it proposes, it is necessary to consider the 

macro-scale of water resource issues in North and Central Florida. This evaluation leads with a 

brief synopsis of some relevant regional issues, followed by a summary of more local issues, 

and then provides comments and recommendations pertaining to the alternatives analysis and 

plan presented to the TAC. 

Alachua County has an average annual water income of about 51 inches of rainfall each year, 

with unequal distribution over spatial and temporal dimensions. Annual rainfall totals often 

vary between less than 35 inches per year to over 65 inches per year. It is estimated that about 

71 percent of the annual rainfall in this region of the state is lost through evapotranspiration at 

a rate that also roughly correlates with annual rainfall, with an average of about 37 inches per 
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year, and a normal inter-annual range from as little as 30 inches per year to as much as 48 

inches per year. 

The net water input remaining after ET takes it share, is in the range of less than 3 to as much 

as 20 inches per year, with an average of about 14 inches per year. On average about 12 inches 

of this available precipitation recharges the deeper aquifers and the remainder runs off as 

surface flows to tide. During dry years the amount of rainfall that recharges the Floridan aquifer 

is less than one half of the annual average recharge, and during wetter years recharge can be 

several times average rates.  

Under pre-development conditions recharge to the Floridan aquifer was in a long-term balance 

with discharge from the Floridan aquifer through springs and diffuse discharges. The majority of 

this discharge was through springs that fed baseflows to rivers and estuaries. With the advent 

of groundwater production wells in the 1880s this water balance began to change. Under 

predevelopment conditions without pumped discharges, average Floridan aquifer levels were 

higher than current levels. Groundwater levels have declined as groundwater extractions in 

North and Central Florida and in Coastal and Southeast Georgia have increased over the past 

130 years. 

Spring flows are dependent on aquifer levels and fluctuate up or down as a result of the year-

to-year variation in rainfall and recharge. However, significant springflow declines independent 

of rainfall variability became evident in the 1970s and 1980s throughout North and Central 

Florida. The estimated total average reduction in spring flows throughout this area of Florida 

was about 34 percent by 2009. Individual springs show different levels of average flow 

reductions dependent upon their topographic position in the Florida landscape. As aquifer 

levels have fallen across the peninsula, the topographically highest springs have lost more of 

their average flows than springs located at lower elevations. Adjacent springs may compete for 

groundwater based on their controlling surface water levels, with lower springs “pirating” flows 

from nearby, higher elevation springs. 

The majority of the Plum Creek Envision Alachua proposed high-intensity development areas lie 

within the 1,300+ square mile historic springshed that feeds Silver Springs. Silver Springs has 

long had the reputation as the largest spring (in terms of annual flows) compared to any other 

spring in Florida,the United States, and possibly in the world. Silver Springs no longer holds this 

distinction, with its average flow consistently below nearby Rainbow Springs since 2000. 

Rainbow and Silver springs share an over-lapping springshed. As regional Floridan aquifer levels 

have fallen, the Silver Springs springshed has diminished as the Rainbow Springs springshed has 

increased in size.  However, with groundwater pumping rates more than doubling since the 

1960s, the average flow, independent of rainfall, has declined at both springs, with Silver 
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showing along-term average flow decline greater than 32%, and Rainbow’s annual average 

flows have declined by about 18%. 

A number of technical evaluations of the effects of flow and level changes on human use and 

water resource values in several of Florida’s major springs, rivers, and lakes have been 

conducted by the water management districts to support establishment of regulatory Minimum 

Flows and Levels (MFLs). The range of flow reductions that cause “significant harm” in springs 

that have been the subject of these studies are from about 3 to 20%, with an average maximum 

allowable flow reduction of less than about 10%. Ongoing studies by the St. Johns River Water 

Management District have determined that the MFL standard for Silver Springs will allow a 

maximum reduction in median spring discharge of about 5%. As stated above, the long-term 

average flow reduction at Silver Springs independent of rainfall variation is over 30% and well 

beyond the point of “significant harm”. A recent evaluation of flow changes in all of the 1,000+ 

artesian springs in North and Central Florida documented an overall reduction in average flows 

of over 30%. 

Similar evidence of over-utilization of the Floridan aquifer by anthropogenic uses can be 

provided from all of the surrounding surface waters that will be directly or indirectly affected by 

additional groundwater withdrawals in Eastern Alachua County. For example, the Suwannee 

River WMD has determined that the Lower Santa Fe River and springs will not meet their MFL 

and are in “recovery”. The same is true for the Ichetucknee Springs group and for the many 

lakes whose levels are below regulatory MFLs east of Alachua County in the “lakes region” in 

and around Melrose, Hawthorne, and Keystone Heights. Orange Lake which is known to be 

connected to the Upper Floridan aquifer and is directly downstream of the proposed Envision 

Alachua project, does not have an established MFL but has demonstrated record-breaking low 

water levels during the past decade. 

In summary, based on considerable empirical evidence as illustrated by the examples offered 

above, it is reasonable to conclude that the Floridan aquifer throughout North and Central 

Florida is already over-utilized to the point where many if not most surface water-dependent 

environments (wetlands, springs, lakes, stream, etc.) are past the point of significant harm. This 

significant harm includes both biological and economic components with lost fish and wildlife 

habitat, diminished water quality, reduced recreational value, increased sinkhole formation, dry 

wells, and lost economic vitality. 

This conclusion has ramifications for any proposed new and existing groundwater development 

projects in North and Central Florida. To comply with Florida law that mandates protection of 

water-related human use and water resource values, total groundwater use must be reduced 

well below existing pumping rates. Existing consumptive use permits in this area of the state 

currently allow an average groundwater pumping rate of more than 4 billion gallons per day 
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(BGD). The existing groundwater use in this area is about 2.4 BGD as estimated by the U.S. 

Geological Survey. To achieve a maximum 10% reduction in spring flows the Florida Springs 

Institute has estimated that existing average groundwater uses will need to be cut back by 

more than 50%. This would equal a reduction of permitted quantities by about three fourths. 

For these reasons this review concludes that to achieve the goals and principles established for 

Plum Creek’s Envision Alachua project, there can be no net increase in use of groundwater from 

the Floridan aquifer. To actually achieve a “safe-yield”, Plum Creek should seek to achieve a net 

reduction in groundwater use by 50% more than the total water use (an overall net reduction 

of 1.5 times Plum Creek’s groundwater use). Developing and implementing a strategy to 

accomplish this goal would set an example for all users of this priceless resource, and for the 

state regulators who have allowed the current over-use of the Floridan aquifer. Thus if the 

Envision Alachua Project is projected to use an average of about 10 MGD of new groundwater 

from the Floridan aquifer, then the project goal should be a net reduction of about 15 MGD of 

overall groundwater use. Suggestions for possible means of achieving such a forward-thinking 

goal are provided later in this evaluation. 

Recommendation #6: Plum Creek should meet with state and regional water managers and 

other affected stakeholders to establish a unified approach to reverse the present condition 

of excessive regional groundwater pumping. Plum Creek should develop a detailed strategy 

to achieve an overall net reduction of groundwater uses throughout the 50-year development 

plan. 

Local Scale Issues 

The proposed Plum Creek Envision Alachua project has the potential to degrade local surface 

waters and groundwaters in and adjacent to Alachua County. The Floridan aquifer under most 

of the eastern half of Alachua County is “less vulnerable” to direct contamination from surface 

land uses due to relatively low permeability soils and confining layers of humate-cemented 

flatwood soils, and clays of the Hawthorn Formation. However, the majority of the surface 

flows from the proposed employment-oriented mixed-use, agriculture, and rural development 

areas drain to the south to Lochloosa Lake, Orange Lake, and Orange Creek.   

Orange Lake is in the northern end of the combined Silver and Rainbow Springs Springsheds. 

Orange Lake is a karst feature and has been shown to have direct hydrologic connection to the 

Floridan Aquifer upstream of Silver and Rainbow springs through a natural sinkhole adjacent to 

the Heagy-Burry boatramp. It has been estimated that an average between 15.5 and 24.3 

million gallons per day exits Orange Lake at this sinkhole and recharges the Floridan Aquifer.  

A recent dye trace study conducted with funds provided by the Florida Department of 

Environmental Protection (FDEP) and the St. Johns River Water Management District (SJRWMD) 
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documented the southerly movement of groundwater from the Orange Lake Sinkhole at the 

southwest end of Orange Lake at an average rate of about 1,400 ft/d. Silver Springs is 

approximately 20 miles from Orange Lake for an estimated average travel time of about 74 

days. Rainbow Springs is located about 28 miles from Orange Lake, for an estimated travel time 

of about 104 days. 

Orange Lake is an Outstanding Florida Water (OFW) and is protected from any degradation of 

water quality, especially nutrients such as nitrogen and phosphorus, that enter the lake from 

upstream land uses such as fertilized forest, row crops, rangeland, and rural residential 

development. The Orange Lake TMDL states that the lake is impaired by nutrients and requires 

a mandatory reduction of nutrients entering the lake. Also, both Silver Springs and Rainbow 

Springs have TMDLs for total nitrogen. Silver Springs has a target nitrogen reduction of 79% of 

existing loads.  Rainbow Springs has a target reduction of 81% of existing loads. Any nitrogen 

released from Plum Creek’s Envision Alachua project to Lochloosa and Orange lakes that 

reaches the underlying aquifer through the Orange Lake Sinkhole, will increase the nitrogen 

load to these two springs. Also, the release of any priority pollutants from industrial process 

water and agricultural and urban pesticides is not compatible with protection of potable 

drinking water for the many private and public wells tapping the Upper Floridan aquifer 

between Orange Lake and Silver and Rainbow springs. 

This documented hydrological connection between surface water and groundwater provides 

both opportunities and challenges for the proposed development. The opportunity is that if 

additional clean wastewater and stormwater are stored in area wetlands and fully cleansed of 

nutrients before they enter this drainage system, then those waters can provide an increase in 

beneficial recharge to raise water levels in Orange Lake and in the underlying Floridan aquifer. 

The challenge is to do what very few other commercial and urban developments do and that is 

insure that all of these waters are fully cleansed of nutrients and other pollutants before they 

reach any sensitive downstream waters. 

Recommendation #7: CH2M HILL should prepare detailed estimated nutrient mass balances 

for four land use conditions: pre-development, existing, future built-out under current 

zoning, and future build-out with the Envision Alachua plan. Plum Creek should commit to a 

>50% net reduction in the quantities of total nitrogen and total phosphorus exiting the 

affected surface watershed and groundwater basins throughout the 50-year development 

plan. 
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Responses to Key Questions and Recommendations 
A. Are the assumptions in the integrated water resource management system plan 

reasonable? 

The following assumptions in the plan are not considered to be reasonable: 

 CH2M HILL’s inference that existing Plum Creek conservation lands are 

environmentally benign is not considered to be a reasonable assumption. In 

fact, industrial forests and areas of “limited agriculture”, are areas of very 

limited biodiversity, and discharge unacceptably high levels of nutrients 

applied as fertilizers. 

 Although not specifically stated but implied, any assumption that the 

proposed Envision Alachua plan can be considered to be separate and apart 

from regional groundwater quantity and quality issues is not considered to 

be reasonable. 

 The Lower Floridan aquifer is not likely to be suitable as an “alternative water 

supply” and should not be considered for use. 

 Capture and storage of direct rainfall and stormwater runoff should be 

evaluated as a possible water supply alternative 

 Any assumption that reclaimed wastewater effluent will provide adequate 

water to supply the irrigation needs of the proposed intensive agricultural 

development and of recreation and public use areas is likely false. 

 

B. Are the results and recommendations in the plan reasonable? 

I generally agree with many of the results and recommendations provided by CH2M 

HILL concerning water quality treatment. However, the following results and 

recommendations provided by CH2M HILL are not considered to be reasonable: 

 The Lower Floridan aquifer should not be included in any of the water supply 

alternatives. 

 Permitting of treatment (natural) wetlands under Chapter 62-611, Florida 

Administrative Code (FAC) is very difficult and expensive. Where ever the use 

of natural wetlands is proposed, they should be replaced by constructed 

(man-made) wetland treatment systems built in uplands. Any discharges of 

stormwater or wastewater that will reach natural wetlands or other surface 
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waters will need to be fully treated to achieve applicable water quality 

standards before final discharge. 

 

C. Do the proposed solutions appropriately address the key issues? 

In my professional opinion the technical solutions proposed by CH2M HILL do not 

address all of the key principles as outlined by Plum Creek’s Envision Alachua 

development plan. Specific examples include the following: 

 Key principles for water resources state that uses will be “sustainable”, 

within a “safe-yield”, and not cause any harm to surrounding environmental 

and public resources. As described above the area’s springs, lakes, and rivers 

are already harmed by excessive groundwater extraction and nutrient 

pollution. Any new use of groundwater whether from the Upper or Lower 

Floridan aquifer will add additional harm to these resources. In other words 

there is no more capacity to absorb even the relatively small impacts of a 

fully integrated water resources management plan. Actual estimated net 

groundwater uses for the CH2M HILL proposal are very high (more than 10 

MGD) and environmentally unacceptable. 

 An alternative water supply option based on rainfall capture and storage 

should be developed for comparison to the Upper Floridan aquifer 

alternative. 

 

D. Are there solutions which have not yet been considered? 

Yes, there are solutions that have not yet been considered. Two proposed solutions 

to achieving water quantity and quality sustainability that Plum Creek may wish to 

consider include the following: 

 All unavoidable groundwater uses can be offset by use reductions elsewhere 

in the region. The proposed goal should be a net reduction in groundwater 

use equal to 1.5 times Envision Alachua’s maximum water use. Thus, if 

Envision Alachua has the need to pump 10 MGD of groundwater, then Plum 

Creek must work with other permitted groundwater users and the SJRWMD 

to take 15 MGD of actual existing uses permanently offline. This goal is 

achievable by purchasing lands that currently have high/inefficient ground 

water use densities and locking them up in conservation easements that will 

never allow irrigated or fertilized land uses in the future. 

 Pump no groundwater and utilize no fertilizer anywhere in the Envision 

Alachua development. An adequate water supply can be provided by total 
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reliance on rainwater and stormwater capture and storage. All landscaping 

throughout the project can be based on the use of drought-tolerant native 

plant species. All stormwater and wastewater can be treated with 

constructed wetlands. 

 

E. Is there additional data, analysis, or research needed? 

Yes. It is recommended that Plum Creek should complete the following additional 

evaluations: 

 Fully describe the built-out plan for Envision Alachua so all water resource, 

infrastructure, and natural resources are fully described and quantified. 

 Assess the likely regional and local environmental and socio-political impacts 

associated with the proposed Plum Creek Envision Alachua project. 

 Construct a complete water balance for all land holdings in Alachua County, 

including predevelopment, existing conditions, and the future with existing 

zoning vs. the future with the proposed Envision Alachua plan. 

 Construct nutrient (total nitrogen and total phosphorus) mass balances for all 

land holdings in Alachua County, including predevelopment, existing conditions, 

and the future with existing zoning vs. the future with the proposed Envision 

Alachua plan. 

 Redo the analysis of water supply options as described above by eliminating use 

of groundwater from the Lower Floridan aquifer and adding direct rainfall 

capture and storage as an alternative water supply. 

 

 

 

 

 

 

 

 

 


