2007 Wildfires - Hydrology Appendix Figures and Pictures 1

The figures are to help substantiate specific issues concerning flow conditions prior to the 2007 wildfires, the probability of the flows and flow differences after the wildfires in 1954-55.  Other information about the flow prior to and during the wildfires were downloaded, but not presented.  

Pictures were selected from those taken during the fire reconnaissance, along with the other reports in the Appendices help support the information in the hydrology report.  About 380 pictures were taken and in conjunction with fieldwork with the BAER Soil Scientist and Soil Scientist trainee, and others.  Some pictures have been connected to GPS points obtained by the Soil Scientist trainee as we traveled the area.  This work would have been a more complete survey if we had utilized all terrain vehicles.  We visited many of the open roads and traveled in 4-wheel drive vehicle or walked dispersed portions of the Swamp Break Edge.  A Excel file was partially developed that attempted to itemize, give a brief caption and location to all the pictures taken during the after fire reconnaissance and site visits of specific work being accomplished.  Only a portion of the photos were adequately connected to sites.  The picture numbers referenced under each section in this Appendix are given in some instances.  

This information was not included directly into the report due to the increase in file size, and the difficulty to send or transmit the basic report information to others.

1  Prepared by William F. Hansen, Hydrologist, USDA Forest Service, Francis Marion and Sumter National Forest, 4931 Broad River Road, Columbia, SC 29212, wfhansen@fs.fed.us
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Figure 1. Note that years of low flow including 1943, 1954, 1955, 1990, 2007 often correspond to major fire years.
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and St. Mary's River near MacClenny, FL, 1943-2007 
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Figure 2. About 5% of the time, flows in the Suwannee River are below 10 cfs, indicating very dry to drought conditions, but over 75% of each year maintain 100 cfs or over.  From about 1960 to 1998 was affected by the Suwannee River sill, but this storage should have actually boosted the baseflow.
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Figure 3.  St. Mary’s River maintains a higher baseflow under very dry or drought conditions. The 50% flow exceedance flow is only ½ of the Suwannee River, yet the St. Mary’s River has higher peak flow.
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Figure 4.  St. Mary’s River tends to have higher peaks and baseflows than the Suwannee River.  Drought conditions in the Suwannee River have lower flow.

[image: image15.emf]USGS Gages Suwanee River near Fargo, GA

and St. Mary's River near MacClenny, FL, 1952-1964 
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Figure 5.  Comparison of daily flows in the Suwannee and St. Mary’s Rivers prior to, during and after the 1954-1955 wildfires that affected substantial portions of the Okefenokee Swamp Reserve and adjacent lands.  There is no apparent differences in peak or base flow responses that are outside the normal range of variation.  The marked reduction in flow in the Suwannee River during the drought of 1954-1955, and evident differences in the long term records (Figure 4) suggest that there could be deep seepage or other flows out of the Okenfenokee Swamp or at one or more locations within the Suwannee River that show up in flow decline in the streamgage.  Similar flow inconsistencies or discontinuities are evident among several of the USGS stream gages within the Suwannee River basin before the Gulf of Mexico.  These are assumed to be losses in flow due to the underlying karst limestone geology that is tipping toward and exposed in the St. Mary’s River in the vicinity of the Okefenokee Swamp.  Although the helicopter flight revealed clear water areas that were probably fed by karst springs, there could also be areas where flows are being lost to the karst geologic substrate beneath, possibly even augmenting low flows in the St. Mary’s River.  The drainage canal that was actively flowing during our field visits along Dragline and Pine Island Road that is coming from the Okefenokee Swamp directly to the Suwannee River, suggest that even during relatively dry periods, there is some direct inflow to the Suwannee River from this and possibly other canals that should prevent the flow in the Suwannee River at the streamgage from getting so low.  However, it is not known if the canal sources dry up.  Subsurface or instream flow loss to the karst substrate may have allowed portions of the Okefenokee Swamp in drier years to partially drain and when ignited, burn more deeply into the peat deposits.  This could prevent local changes that would normally occur from peat accumulation, eventual dominance by hydrophytic vegetation and possible alteration of Swamp open water, lacustrine and riverine habitats toward palustine habitats.

Examples of Plugged or Damaged Culverts (pictures DSC0 #2394, 2452, 2460 and 2597)
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Activities along Perimeter Road (pictures DSC0 # 2392, 2461, 2548, 2602, 2572, 2703)
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The Swamp Perimeter road suppression activities were generally about 100 feet wide, with KG or root rakes taking the surface soil and connecting debris and piling along the margins in piles of about 2 to 10 feet high.  In the process, drainages, ditches and surface flow is blocked in many areas, and due to the height of the berm materials.  The berm needs to be broken or removed to maintain flow properties from uplands to bottomlands, across streams, drains, and wetlands.  

Activities along Swamp Edge Break (pict - DSC0 # 2419, 2456, 2465, 2585,  2601, 2747)
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Berms along the Swamp Edge Break varied from about 1 – 10 feet deep.  The trees were generally greater in size due to the improved moisture, nutrients and probably lack of management intensity in the recent past.  Issues with hydrology increased in the channels (drains), wetland interface and entrenchment of the break due to repeated blading and other activities holding water.  Rutting were issues in some areas from heavy equipment.  

More Examples of Swamp Edge Break
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Individual areas along the Swamp Edge break show signs of entrenchment (due to repeated or deep blading), rutting, recent as well as past suppression or other activity blading, erosion, sediment on sections with slope over 1-2%, added firelines, bedding, or potato patching between and adjacent to Swamp Edge, Perimeter Road and other roads (many were unmapped during our survey), lack of or berm/debris/sediment filling of leadout diversions.  

Other interesting observations
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Examples of flooding or water issues 
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Channel Definition (Many are not that obvious without the hydrophytic vegetation)
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Bay Creek at the fire access route had small fish.  The channels not covered in vegetation were dominated by fine to moderate size sand size particles.





Many of the channels were unusually straight, and probably a result of past activities to drain or control the drainage to manage the land.





Cypress Creek has a broad, undefined channel across this bottomland.  Georgia Forestry Commission was opening up this channel with an excavator.  Without removal of the debris, flooding and/or water diversion behind the berm was likely to occur.  The weather instruments and stream gage appeared to remain intact from the suppression activities.





Activities along Perimeter Road filled in the St. Mary’s channel in North Florida with suppression line berm and debris.  This was removed and the flooding was alleviated.





Localized flooding or soil saturation along Perimeter Road from suppression line crossing hardwood drain or isolated wetland.  Extensive bedding in vicinity also can increase storm water delivery rates to adjacent areas.  





Many of the soils are somewhat to poorly drained and the forestry practices are designed to remove excess water to adjacent areas.  Even without some of the suppression action, the extensive network of low use access roads and skid trails from harvesting, bedding, and other activities contribute to localized issues with flooding or wet soils.





Had this channel not had flooded the road due to a debris blockage downstream, it would not have been that obvious of a feature on the landscape except for the Ogeechee lime trees.  This channel flows into Bay Creek.





Suwannee Creek is a major tributary that enters the Okefenokee Swamp.  Here debris cleanup was needed due to the suppression activities.  No surface flow was evident in this location.





Downstream Suwannee Creek has a slightly entrenched channel with a broad floodplain dominated by bottomland hardwoods.  Since there has been no recent flow, it contained stagnant water.  











