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Scientific Inadequacies of Evaluating



Consideration of direct, indirect and cumulative impacts 

from mining permitted by federal agencies is required 

during creation of an Environmental Impact Statement 

(EIS).

Public evaluations and input from independent 

scientists regarding mining impacts are restricted to the 

public comment period of the EIS.

Modifications, variances and non-compliance of permit 

conditions after the EIS is completed prevents public 

comment on those impacts and circumvents the public 

review and NEPA processes.

Public Comments on Mining Impacts



Modifications to mining permits are granted routinely 

by DEP, the Water Management Districts and federal 

agencies after the public comment period has ended.

The state (DEP) mining rule (62C-16.0045 FAC) allows 

variances to mining permit conditions and variances to 

mining permit conditions are granted routinely.

De facto modifications and variances of permit 

conditions after the EIS is completed also result from 

non-compliance with permit conditions, further 

circumventing the public review and NEPA processes.

Modifications, Variances and Non-compliance



More than 100 examples of modifications, variances and 

non-compliance related to phosphate mining permits 

issued in the Peace River Watershed were identified. 

This analysis identifies those and other scientific 

inadequacies of evaluating direct, indirect and cumulative 

impacts on the natural and human environment from 

mining in the Peace River Watershed.

Environmental Impacts from

Modifications, Variances and Non-compliance



The National Environmental Policy Act (NEPA) requires 

federal agencies to consider the cumulative effects 

(impacts) of agency actions.

Cumulative impacts were defined in 1969 by 40 CFR §
1508.7 as follows:

“the impact on the environment which results from the 

incremental impact of the action when added to other 

past, present, and reasonably foreseeable future 

actions regardless of what agency (Federal or non-

Federal) or person undertakes such other actions.”

What are Cumulative Impacts?



An extensive description of cumulative impacts is 

provided in the 1997 report, “Considering Cumulative 

Effects Under the National Environmental Policy Act” 

published by the US Council on Environmental Quality, 

Executive Office of the President.

What are Cumulative Impacts?



The report describes 8 types of cumulative impacts:

Type 1 (frequent/repetitive effects on an environmental 

system) such as extensive destruction of forested wetlands -

particularly pond-cypress wetlands - with no "regrowth" or 

replacement.

Type 2 (delayed effects) 

such as collapse of the aquifer structure - sinkholes - from 

groundwater mining, and exposure of coastal organisms and 

human communities to slow-acting contaminants (e.g., 

fluoride contaminants) from discharges to surface waters and 

aquifer-injected effluent and other wastes.

Types of Cumulative Impacts



Type 3 (high spatial density of effects on an environmental 

system) 

such as pollution discharges into the aquifer from aquifer 

injections.  

Type 4 (effects occur away from the source)

such as discharge of fluoridated water and breached groundwater 

"divides" causing diversions from one watershed as a result of 

groundwater pumping in another watershed (e.g., pirating water 

from the Everglades watershed).

Type 5 (change in landscape pattern) 

such as fragmentation of critical wildlife migration corridors.

Types of Cumulative Impacts



Type 6 (effects arising from multiple sources or pathways) 

such as synergism among fluoride contaminants in municipal 

water discharges mixing with fertilizer runoff from agricultural lands 

in streams and the Gulf of Mexico.

Type 7 (secondary effects)

such as any and all type of development following highway 

construction.

Type 8 (fundamental changes in system behavior of structure)

such as large-scale flow reversals and other alterations in the 

Floridan aquifer system (e.g., former discharge of ground water to 

springs, streams, wetlands, and coastal areas halted or flowing in.

Types of Cumulative Impacts
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Examples of cumulative impacts throughout the US 

from phosphate mining in the Peace River Watershed 

include:

1. the anoxic “dead zone” in the Gulf of Mexico due to 

fertilizer runoff from agricultural lands;

2. impacts to the environment and humans (e.g., 

dental/skeletal fluorosis, brain impairment) from 

disposing of hazardous mining waste such as 

hydrofluosilicic acid in municipal waters.

Cumulative Impacts of Phosphate Mining 

Beyond the Peace River Watershed



Summertime satellite observations of ocean color from 

MODIS/Aqua. Reds and oranges represent high concentrations of 

phytoplankton and river sediment. Image taken by NASA and 

provided courtesy of the NASA Mississippi Dead Zone web site.

Plume from 

Mississippi 

River 
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of the Area-

Wide EIS

http://www.nasa.gov/vision/earth/environment/dead_zone.html
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Significant expansion of phosphate mining proposed in 

the Peace River Watershed initiated an Area-wide 

Environmental Impact Statement.

How will the US Army Corps of Engineers (Corps) 

evaluate the cumulative impacts to the natural and 

human environment resulting from phosphate mining in 

the Peace River Watershed but occurring beyond the 

boundaries of the Area-Wide EIS?

Cumulative Impacts Beyond Boundaries of 

Area-Wide EIS



The Corps has not evaluated the cumulative impacts to 

the natural and human environment of mining in 

Florida, including impacts to the regional aquifer system 

that is the life blood of Florida’s ecosystems.

What scientific methodology will the Corps use to 

analyze the cumulative impacts to the natural and 

human environment of mining in Florida?

How will that scientific methodology evaluate 

cumulative impacts from modifications, variances and 

non-compliance of permit conditions?  

Scientific Methodology for 

Evaluating Cumulative Impacts



Mining Causes Cumulative Impacts

to 

the Aquifer System and Ecosystems Off-site

from Excavations and Groundwater Use



Cumulative impacts to off-site 

ecosystems and habitat critical 

for the survival and recovery of 

threatened and endangered 

species can result:

1.from a single mine;

2.from multiple mines;

3.in wetlands ranked as “low

quality” or “degraded” 

using the Uniform Mitigation 

Assessment Method (UMAM)

Cumulative Impacts 



What scientific methodology will the Corps use to 

determine whether wetlands identified as “low quality” 

or “degraded” using UMAM or other ranking systems 

are exhibiting indirect or cumulative adverse impacts 

from mining? 

Cumulative Impacts On-Site and Off-Site



What scientific 

methodology will the 

Corps use to 

determine the 

cumulative impacts 

from the loss of wet 

prairie habitat for 

wood storks from 

phosphate mining in 

the Peace River 

Watershed? 

Cumulative Impacts On-Site and Off-Site



What scientific methodology 

will the Corps use to determine 

whether off-site Mitigation 

Banks are exhibiting indirect or 

cumulative adverse impacts 

from mining?
(map from SWFWMD 62-342, fig. 4) 

Cumulative Impacts to Mitigation Banks? 



Permit conditions do not require monitoring of impacts 

to off-site ecosystems and habitat critical for the 

survival and recovery of threatened and endangered 

species.

Groundwater models cannot evaluate impacts to 

ecosystems and habitat critical for the survival and 

recovery of threatened and endangered species.

Cumulative Impacts to

Off-site Ecosystems and Critical Habitat



Instead of developing methodology to analyze off-site 

and cumulative impacts to ecosystems and habitat for 

threatened and endangerd species the Corps relies on 

the “Applicant’s Data” to meet permit conditions 

requiring:

1. preserving stream buffers

2. maintaining “Perpetual Conservation” Areas

3. preventing “take” of endangered or threatened 

species

4. determining the permit is not “contrary to the public 

interest”
(see example conditions 17, 24, 27 & Further Information 4 for Mosiac’s S. Ft. 

Meade Mine permit SAJ-1997-4099-IP-MGH)

Cumulative Impacts to

Off-site Ecosystems and Critical Habitat



Delay reclamation for lack of affordable materials to restore 

elevation (Mosaic-Ft. Meade Mine)

Not reclaim 2,600 acres and use clay settling areas past 

permit (Mosaic-Four Corners Mine)

Lack of materials and expense (CFI-Ft. Meade, Hopewell and 

S. Pasture Mines)

Changes in waste disposal, hydrology, and reclamation 

boundaries (Mosaic-Hardee S. Pasture, Four Corners, 

Kingsford and Payne Creek Mines)

Dissolved oxygen permanent variance as materials not 

available and will leave 15 deep pits (CFI-South Pasture 

Mine)

Examples of Modifications, Variances and 

Non-Compliance of Mining Permit Conditions
(synopsis/permit source)



Wetlands shift from one mining unit to another 

(Mosaic/Agrifos- Hopewell, Four Corners, Agrifos and 

Wingate Mines)

Clay pond changes (Mosaic-Four Corners Mine)

Reduce wetlands (Mosaic-Hooker’s Prairie Mine)

Failed to file with 7 days of CRP Modification (Mosaic-

Hooker’s Prairie Mine)

Timing change of reclamation (Mosaic-Hopewell Mine, 

Payne Creek Mine)

No known way to reclaim deep pits (Mosaic-Ft. Meade Mine)

Reclamation of deep pits not practicable (Mosaic-Ft. Meade 

and Four Corners Mines)

Additional Examples



Updates to changes in mitigation plans and schedules 

(CFI/Mosaic-S. Pasture and Four Corners Mines)

Shifting wetlands reclamation to another mining unit 

(Agrifos-Agrifos Mine)

Increase mine pits from 6 to 8 (Mosaic-Hopewell Mine)

Gypstack rezone to industrial, no way to reclaim (Mosaic-

New Wales exempts gypstack from reclamation)

Change preservation land, wetland, and boundaries 

(CFI/Mosaic-S. Pasture Mines, Old Colony Addition)

Additional Examples



Although permit conditions require that all documents 

related to the permit conditions be submitted to the 

Corps, EPA and the US Fish and Wildlife Service, those 

agencies have no readily accessible record of all of the 

modifications, variances and non-compliance for each 

individual mining permit issued by the Corps.
(see example condition 5 for Mosiac’s S. Ft. Meade Mine permit SAJ-1997-

4099-IP-MGH)

This inadequacy increases the difficulty for the Corps 

and independent scientists to assess the cumulative 

impacts of mining.

No Readily Accessible Record of

Modifications, Variances and Non-

Compliance of Mining Permit Conditions,



Data Needs for Draft EIS 

To overcome this inadequacy, the Corps’ draft EIS should include a 

table 

summarizing data compiled from each of the modifications, variances

and non-compliance of conditions for phosphate mining permits in at

least the following categories :

1. Company/mine requesting modification, variance or non-

compliance

2. date requested/granted

3. agency/permit #

4. synopsis/type

5.  area affected directly, indirectly and cumulatively

6. scientific methodology for determining area affected



Summary

1. Public input is circumvented when modifications, variances

and non-compliance of mining permit conditions occur after EIS.

2. More than 100 examples of modifications, variances and non-

compliance of conditions for phosphate mining permits issued in the 

Peace River Watershed were identified.

3. Data table needed to summarize all modifications, variances and non-

compliance of permit conditions and scientific methodology that will be used 

to evaluate those resulting direct, indirect and cumulative impacts. 

4. Monitoring of impacts to off-site ecosystems and habitat for threatened

and endangered species isn’t required.

What scientific methodology will be used to determine whether wetlands

identified as “low quality” or “degraded” using UMAM or other ranking 

systems are exhibiting indirect or cumulative adverse impacts from mining? 



Summary

5. What scientific methodology will be used to analyze cumulative 

impacts

to the natural and human environment of mining in Florida, including to 

mitigation banks?

6. How will cumulative impacts from phosphate mining in the 

Peace River Watershed be evaluated when they occur beyond the 

Area-Wide EIS boundaries, such as:

a. the anoxic “dead zone” in the Gulf of Mexico due to fertilizer runoff 

from agricultural lands;

b.  impacts to the environment and humans (e.g., dental/skeletal

fluorosis, brain impairment) from disposing of hazardous mining waste

such as hydrofluosilicic acid in municipal waters.


