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Introduction

The Mississippi Water Resources Research Institute (MWRRI) provides a statewide center of expertise in
water and associated land use and serves as a repository of knowledge for use in education, research,
planning, and community service.

The MWRRI goals are to serve public and private interests in the conservation, development, and use of water
resources; to provide training opportunities in higher education whereby skilled professionals become
available to serve government and private sectors alike; to assist planning and regulatory bodies at the local,
state, regional, and federal levels; to communicate research findings to potential users in a form that
encourages quick comprehension and direct application to water related problems; to assist state agencies in
the development and maintenance of a state water management plan; and to facilitate and stimulate planning
and management that:deals with water policy issues, supports state water agencies' mission with research on
problems encountered and expected,and provides water planning and management organizations with tools to
increase efficiency and effectiveness.
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Research Program Introduction

The Mississippi Water Resources Research Institute (MWRRI) conducts an annual, state−wide competitive
grants program to solicit research proposals. Proposals are prioritized as they relate to the research priorities
established by the MWRRI Advisory Board and by their ability to obtain Letters of Support or External Cost
Share from non−federal sources in Mississippi. The MWRRI's External Advisory Board then evaluates all
proposals. Based on the most current list of research priorities, these would include: water quality, surface and
groundwater management, water quality management and water resources development, contaminant
transport mechanisms, wetlands and ecosystems, groundwater contamination, as well as other issues
addressing coastal and marine issues linking water associations through the state, and institutional needs that
include capacity building and graduate student training.
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Abstract 
 
 An evaluation of the ecological and water quality effects of groundwater supplementation into the 
Big Sunflower River in Coahoma and Sunflower Counties in the Mississippi Alluvial Valley was 
undertaken.  This project consisted of monitoring water quality and vegetation data in a small set of target 
wetlands and stream reaches along a longitudinal gradient from just upstream of groundwater 
augmentation wells to just north of Indianola, MS.  Basic water quality data, including temperature, 
dissolved oxygen, specific conductance, pH, and turbidity, were measured along these transects to collect 
data in relation to groundwater supplementation cycles and normal daily fluctuations. These integrative 
measures complemented both the basic water quality data and the floristic assessments, providing 
information on intermediate time frame effects. Vegetation in floodplain wetlands and within the riparian 
areas immediately surrounding the river at each sampling point along the upstream to downstream 
transect were also evaluated throughout the growing season, during periods of water quality data 
collection. 
 Overall the findings suggest that there are modest improvements in the overall system associated 
with augmented stream flow. Water quality parameters generally remained in an acceptable range during 
periods of flow augmentation and there were indications of improved riparian vegetation communities in 
reaches of the river which have received supplemental flow for many years. While flow augmentation 
does not address the underlying problem of over pumping of groundwaters, it does provide some value in 
remediating these withdrawals. 
 



WRRI 2004  Ervin & Tietjen – Streamflow augmentation  2 

Project title:  Assessing the effectiveness of streamflow augmentation in the Sunflower River to 
maintain water quality and wetland integrity. 
 
Statement of critical regional water problems to be addressed: 
 
This project was focused on the wetland and water quality impacts of groundwater supplementation to a 
major stream in the Lower Mississippi Alluvial Valley (LMAV). The research addressed Mississippi 
water research priorities by directly quantifying water quality and wetlands health in the Sunflower River 
basin, a river whose base flows have been supplemented for a number of years as a result of aquifer 
withdrawals for agricultural use.  The Yazoo Mississippi Delta Joint Water Management District (YMD) 
has been managing both surface and groundwater supplies in an effort to balance the needs of agricultural 
water resources use with maintenance of adequate ecosystem quality in the Sunflower River and adjacent 
floodplains, guided to a large extent by Mississippi DEQ TMDL guidelines for the Sunflower system. 
 
This research has benefited YMD directly as a result of a partnership that has been formed between 
investigators at Mississippi State University and YMD personnel.  The needs of YMD include a 
quantitative evaluation of the ecological effects of their water management efforts and guidance on how 
to best plan future activities.   
  
Statement of results, benefits, and information provided: 
 
 This project enhanced the capacity of water district managers to optimize loading of supplemental 
groundwater to surface streams during critical periods by providing: (1) an assessment of in-stream and 
floodplain ecological condition during markedly different hydrologic regimes in the Big Sunflower 
drainage system, (2) simultaneous quantitative evaluation of the effects of streamflow augmentation on 
aquatic resources and adjacent wetlands, and (3) an initial quantification of the response of biotic and 
abiotic parameters to a range of discharge augmentation (from no supplementation to maximal rates with 
existing infrastructure).  As such, this project increased the efficacy with which water district managers 
can plan and implement programs to augment surface water flows and storage within the LMAV in an 
effort to balance societal and ecological needs. 
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Nature, scope, and objectives of the research 
 
The Big Sunflower River in west Mississippi is 
listed on the EPA Section 303(d) list of Impaired 
Waterbodies for Mississippi. Substantial decreases 
in the Sunflower River’s late summer/early 
autumn base flows, as a result of agricultural 
withdrawals from the Mississippi River Valley 
Alluvial Aquifer (MRVAA), likely have 
contributed to the degraded condition of the river 
(Holmes 2004, YMD 2005).  Prior to 1975-1980, 
minimum discharge rates recorded in the Big 
Sunflower River at Sunflower, MS seldom fell 
below 100 cubic feet per second (cfs).  During the 
next ten years, however, minimum base flow 
averaged approximately 35cfs, and did not exceed 
20cfs from 1986 to 1990 (Fig. 1). 
 
A critical period of low base flow occurs annually during late summer and early autumn (YMD 2005). 
Prior to this period, discharge in the  Sunflower River is augmented by irrigation runoff from surrounding 
agriculture, which comprises about 78% of    the Sunflower drainage (MS DEQ 2003).  Following the 
critical September – November period, discharge typically increases as a result of greater precipitation 
and decreased evapotranspiration during the winter/spring seasons (USGS data and Dean Pennington, 
YMD, personal communication).  Supplementation of base flows from mid-September through 
November with discharges of cooling water from the Clarksdale Public Utilities’ Wilkins power plant 
helped to increase minimum base flows from the 1986-1990 average of about 14cfs to just over 20cfs 
during 1991 through 2004.  In 2005, however, a new well field came online near the head of Whittaker 
Bayou in Coahoma County that is planned with an eventual capacity to maintain a base flow of 50 to 
60cfs in the Big Sunflower River, south of Clarksdale – a level that is less than half the long-term mean 
for that section of the river (Fig. 2).  During its initial year of operation (2005), flows were augmented by 
approximately 30cfs with only six of the 
eleven wells in operation, and flows during 
mid to late October thus were maintained 
above 60cfs (Fig. 2). 
 
Although the new well field has the 
physical capacity to contribute to improved 
base flow rates in the Sunflower River, it is 
not yet clear how this surface water 
supplementation will affect water quality 
and associated biota.  Furthermore, it is not 
known whether potential improvements of 
water quality or biota will depend on the 
degree of flow supplementation.  That is, 
should flows be maintained at the expected 
maximum of 60cfs – or are there other 
optimal flow regimes that could be 
managed through augmentation, thus 
permitting additional water to be pumped 
into nearby wetlands for surface storage? 

Figure 1.  Minimum base flows in the Big Sunflower 
at Sunflower, MS.  Data from YMDJWMD, 2005.

Figure 2. October discharge at the USGS Sunflower, MS 
gaging station.  Note that base flows of 60cfs are less 
than half the long-term mean for this station.  Data from 
USGS http://waterdata.usgs.gov/nwis/rt 
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The objectives of the project were to 
evaluate the effects of groundwater 
supplementation to the Big Sunflower 
River in Coahoma, Bolivar, and 
Sunflower Counties with respect to 
water quality parameters, and adjacent 
floodplain wetlands. Specifically, we 
evaluated a suite of biotic and abiotic 
parameters during three hydrologically 
distinct periods in the Sunflower system, 
and at three levels of base flow 
supplementation during one of those 
periods.  Base flow manipulation during 
the September – November low-flow 
period will be carried out by the Yazoo 
Mississippi Delta Joint Water 
Management District (YMD), using the well field at Friars Point/Whittaker Bayou (Coahoma County).   
 
The results of this research will enhance management of LMAV surface waters for human use, wildlife 
value, and water quality by providing: (1) an assessment of in-stream and floodplain ecological condition 
during markedly different hydrologic regimes in the Big Sunflower watershed, (2) simultaneous 
quantitative evaluation of the effects of streamflow augmentation on aquatic resources and adjacent 
wetlands, and (3) an initial quantification of the response of biotic and abiotic parameters to a range of 
discharge augmentation (from no supplementation to maximal rates possible with existing infrastructure).  
As such, this project will increase the efficacy with which water district managers can plan and 
implement programs to augment surface water flows and storage within the LMAV in an effort to balance 
societal and ecological needs. 
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Figure 4  Location of sampling sites along the Sunflower low-flow supplementation route, from the 
Long Lake outfall to south of Sunflower, MS.  Labeled symbols represent the 6 sampling locations. 

Figure 3. Periods during 2007 when wells were used to 
augment natural flows of the Big Sunflower River.
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Methods, procedures, and facilities 
 
Study Sites 
 
In cooperation with the YMD Executive Director, Dr. Dean Pennington, six sampling sites were selected 
along the Big Sunflower River, in Coahoma, Bolivar, and Sunflower Counties for riparian vegetation 
analysis.  These sites were selected such that we could quantify aquatic and wetland attributes at the (1) 
outfall from Long Lake (through which groundwater is fed on its way to the Sunflower River), (2) 
junction of Mill Creek and Whittaker Bayou/Big Sunflower River, (3) Sunflower just north of Clarksdale 
(the first urban area through which the Sunflower passes; population approx. 21,000), (4) Sunflower just 
south of Clarksdale, beyond the outfall of the Clarksdale treatment facility, (5) Sunflower just south of 
Merigold, and (5) USGS gaging station (#07288500) south of Sunflower, MS (Fig. 4). 
 
Additionally, 13 water quality sampling sites (Fig. 5) were selected between the well field receiving 
stream and Indianola, MS. All sampling locations were located at road/bridge crossings of the Big 
Sunflower River or its tributaries. Sites were selected to include water soon after being pumped out of the 
ground, downstream of Long Lake, upstream and downstream of Clarksdale, and at additional sites 
downstream to north of Indianola. 
 
 

 
 
Sampling period 
 Treatment intervals were defined by the prevailing discharge conditions that occur at different 
times during the year. During the winter and spring flow is maintained naturally in the Sunflower River 

Figure 5. Location of water quality sampling sites on the Sunflower 
River, the YMD well field outlet, and Long Lake.  
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by a combination of rainfall and groundwater discharge. Beginning in the late spring and continuing 
through the summer months river discharge is maintained primarily by runoff of irrigation water being 
applied to the surrounding agricultural lands. Following the reduction in agricultural irrigation discharge 
decreases dramatically during September. It is during this period that streamflow augmentation occurs. 
Three different experimental regimes are proposed: no augmentation, low level augmentation (~10 cfs or 
0.28 m3 s-1), and a high level augmentation (~60 cfs or 1.7 m3 s-1). Sampling will occur once during the 
winter-spring period, once during the summer period, and during the 3 different augmentation periods in 
the fall. 
 
Table 1. Water quality sampling location details. 

 
Data collection 
 
Water quality 
 
  Chemical measures of water quality – Water quality has been evaluated in the Sunflower River at 
the sites described above. Additionally samples of the pumped water were collected before and after 
passage through Long Lake. These sampling sites enabled us to differentiate the effects of several 
different ecosystem components: the effect of water passage through Long Lake, the effect of streamflow 
augmentation on the Sunflower River baseflow conditions, and the combined effects of flow 
augmentation and wastewater effluent.  

Instrument-based water quality sampling was carried out using Eureka Environmental’s, Manta 
water quality system. This instrument will be used to record temperature, pH, dissolved oxygen 
concentrations, specific conductance and turbidity. These parameters are useful in assessing the changes 
in water quality following the addition of well water to the stream, as well as changes that occur as the 
water moves downstream in the Sunflower River. Specific conductance (i.e. salinity) is particularly useful 
for tracing the movement of water parcels as the groundwater used to supplement river flow has 
significantly higher specific conductance (~700 µS cm-1) than do many of the surface waters of the 
Mississippi Delta region (~400 µS cm-1). Using specific conductance as a surrogate allows for the 
prediction of other the travel of other potential contaminants.  By diluting the inputs from wastewater 
treatment facilities discharging to the Sunflower River it is believed that the depletion of dissolved 
oxygen will be reduced. Measuring dissolved oxygen at different times during the day allowed a more 
comprehensive analysis of the benefits of this management approach as the effects can be integrated over 
longer periods of time than are possible using time-specific grab samples and analysis for biochemical 
oxygen demand. 
   

Site Name GPS Coordinates River km Downstream from Well field 
Well Field N34 22.7460 W90 35.3160 0 

Friars Point Road N34 21.8661 W90 33.7140 4.42 
Eagles Nest Road N34 16.0753 W90 33.9579 17.82 

Lee Drive, North Clarksdale N34 13.1218 W90 34.3933 28.47 
Hwy 61 bypass, South Clarksdale N34 10.3138 W90 34.6184 36.06 

Hopson Road crossing N34 09.3590 W90 33.0020 39.61 
New Africa Road N34 03.8471 W90 35.3565 58.51 

Shelby Road N33 57.0049 W90 37.7763 85.57 
Drew-Merigold Road N33 49.9155 W90 40.2789 107.72 
Dockery Plantation N33 44.0805 W90 38.0567 124.64 

Hwy 442 N33 39.1131 W90 32.2515 145.16 
Torry Road, Sunflower N33 32.8300 W90 32.6488 166.02 
Hwy 49W, Indianola N33 29.5472 W90 35.7874 192.58 
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Vegetation 
 
 The ecological “quality” of wetland vegetation was assessed with an approach termed Floristic 
Assessment Quotients for Wetlands (FAQWet indices).  Vegetation in each wetland was surveyed by 
walking transects such that all readily discernible vegetation zones were included.  All vascular plant 
species observed along these transects will be recorded.  Representatives of all species which could not be 
identified on site were collected for positive identification in consultation with botanical keys, herbarium 
specimens, or regional taxonomists.  For each species identified, the wetland indicator status was 
determined in consultation with Reed (1988) and native status determined by consulting the PLANTS 
database (USDA NRCS 2005), along with other appropriate keys when possible (e.g., FNAEC 1993+). 
 For calculation of FAQWet values, wetland indicator status will be represented on a scale of -5 to 
+5, values referred to as “wetness coefficients” by Herman et al. (1997).  Species assigned the UPL 
indicator status (occur in wetlands with only a 1% probability) are assigned a values of -5, OBL species 
(99% probability of occurring in wetlands) are scored as +5, and other intermediate levels of indicator 
status are scored accordingly (Ervin et al. 2005).  The FAQWet values then will be calculated as:, 

S
N

S

WC
×∑  

where WC is the wetness coefficient, N is the number of native species, and S is total plant species 
richness.   

This equation is a modification of the Floristic Quality Assessment Index (FQAI), which has been 
used extensively in the Midwest (Andreas and Lichvar 1995; see Related research: Wetlands vegetation 
assessment).  Rather than using wetness coefficients, the FQAI requires data on coefficients of 
conservatism for all plant species recorded.  Coefficients of conservatism represent regional plant species 
conservation value, and usually are determined through consultation with panels of regional botanists or 
other taxonomic experts.  Such values have been determined for the flora of areas of the US which have 
been extensively documented (e.g., 
Ohio, Illinois, Indiana), but are 
lacking for most of the nation.  
Coefficients of conservatism were 
developed for the 400+ species 
encountered during our work in 
2004, but many more species occur 
within the state for which 
coefficients are unavailable.  Thus, 
the FAQWet is currently the only 
such method available for 
widespread use in much of the 
United States and was developed 
and tested in Mississippi wetlands. 
The efficacy of this method is 
discussed below (Related research: 
Wetlands vegetation assessment). 
 
 
Related research 
 
Stream flow augmentation 
 The supplementation of 
natural levels of stream discharge is 

Figure 6.  Correlations of FAQwet Scores with properties of 
Mississippi wetlands and surrounding landscapes.  
Anthropogenic Activity Index, a modification of methods used 
in Michigan and Ohio, ranges from 0 (unimpacted wetlands) to 
15 (heavily impacted wetlands).  Agriculture and wetland land 
cover were derived from MS GAP data (Vilella et al. 2003). 
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emerging as a management option for effectively mitigating a number of environmental conditions. This 
technique has been used by others to mitigate human induced changes in aquatic conditions for fish, 
invertebrates, and in rare circumstances plant communities (Henszy et al 1991, Harris et al 1991, 
Travnichek at al 1995, Cereghino and Lavandier 1998, Propst and Gido 2004).  
 The most common application of this technique has been to supplement streamflows by 
modifying hydropower discharge in order to provide a more stable physical environment. While the 
means of flow augmentation is clearly different in this proposal the positive effects are likely to be 
repeated. The addition of water in order to stabilize the environment has been demonstrated to benefit 
plant communities, native fish populations and sportfish communities. 
 The augmentation of streamflow in order to derive the water quality benefits anticipated through 
in this study is far less common. There are numerous uncited, unformalized examples of streamflow 
augmentation utilizing treated wastewater effluent to increase disharge. In these cases the quality of the 
water has typically been degraded to such an extent that treated wastewater is adequate. As noted above a 
second common practice is to alter the discharge from impoundments in order to stabilize flows. While 
these studies have demonstrated positive results, they are not analgous to the conditions of the Sunflower 
River. Studies which employed high quality groundwater as the supplemental flow source are uncommon. 
 
 
Wetlands vegetation assessment 
 

Assessment of wetlands vegetation has lagged far behind other components of bioassessment in 
wetland and aquatic systems.  The primary method that has been used for assessing wetlands vegetation is 
the Floristic Quality Assessment Index (FQAI).  This approach was developed and has been used widely 
in mid-western states whose flora are well-studied 
(Illinois: US EPA 2002; Wisconsin: Nichols 1999; 
US EPA BAWWG 2005; Ohio: Andreas and 
Lichvar 1995; Lopez and Fennessy 2002; and 
Michigan: Herman et al. 1997), and more recently 
in Florida in the southeast (US EPA BAWWG 
2005).  Vegetation assessment indices are attractive 
management and assessment tools because 
herbaceous plants respond rapidly to both 
improvement and degradation of ecosystem health, 
plants integrate disturbance at numerous biological 
scales (from point-source pollutant discharge to 
non-point sources such as urbanization and 
siltation), and numerous regional keys exist for 
relatively efficient species-level plant identification 
(vs. identification of aquatic invertebrates, difficult 
even to the level of Family in some cases) (Lopez et 
al. 2002). 

Modifications to the FQAI (termed Floristic 
Assessment Quotients for Wetlands, or FAQWet indices) have proven successful at representing 
landscape- and local-scale human disturbance to Mississippi wetlands (Ervin and Herman 2005, Ervin et 
al. 2005).  These FAQWet indices incorporate wetland adaptedness and proportional dominance of native 
plant species of wetland plant assemblages, two traits suggestive of ecological “health” in wetland 
ecosystems.  Values for FAQWet assessments were negatively correlated with human activities in and 
around wetlands, especially agriculture, and with exotic species richness in the wetlands (Fig. 6).  On the 
other hand, increasing density of wetlands in the surrounding landscape was correlated with higher 
FAQWet scores (Fig. 6).  Perhaps more telling of the efficacy of the FAQWet Index as an assessment tool 
were patterns of FAQWet scores among wetland categories (Fig. 7). 
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 Evaluation of the FAQWet index was carried out with data collected primarily in herbaceous-
dominated depressional wetlands.  The predominant natural wetland types in the LMAV are beaver-
created wetlands along stream channels and wetlands associated with oxbow within the river floodplains.  
Both types of wetland frequently are dominated by an herbaceous plant assemblage, and beaver wetlands 
comprised a large fraction of wetlands used to develop the FAQWet approach.  Oxbow wetlands were not 
tested in the previous work, thus this project will additionally serve as an initial demonstration of the 
effectiveness of FAQWet in oxbow ecosystems. 
 
Results and Discussion 
 
 Riparian vegetation assessment on the Sunflower River during 2006 used the FAQWet Index 
(Ervin et al. 2005, 2006) as one of several means of assessing riparian vegetation.  These analyses 
suggested the FAQWet was not the most sensitive metric for use with riparian vegetation in the Delta.  
Parameters that did indicate vegetation differences between the Sunflower River upstream, versus 
downstream, of the city of Clarksdale (where streamflow augmentation has occurred for a number of 
years, via discharges of cooling water from the Clarksdale Public Utilities’ Wilkins Power Plant) included 
life history parameters such as monocot versus dicot species, growth form, and species classified as 
invasive by the Southern Weed Science Society (Figure 8).  Plant assemblages north of Clarksdale 
typically contained weedy, early successional suites of species dominated by herbaceous plants.  The 
differences observed are suggestive of greater impacts of disturbance on riparian areas north of 
Clarksdale; it is not known whether that disturbance resulted from increased effects of drought in areas 
that have not received supplemental streamflows, increased buffering against agricultural activities by 
wider downstream riparian zones, or other factors. 

Figure 8.  Riparian vegetation data from the Sunflower River during 2006.  
Data represent comparisons with significant differences between sites 
upstream of and downstream from Clarksdale.  Sites were located as 
symmetrically as possible upstream and downstream of the center of 
Clarksdale.
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 Results were very similar for vegetation data collected in 2007 (Figure 9).  Areas upstream of 
Clarksdale were occupied by more invasive species, fewer perennials (especially trees), and more broad-
leafed herbaceous vegetation (forbs).  The consistency in these data between years suggests that real 
differences may exist in vegetation in the upper reaches of the Sunflower, in comparison to lower reaches.  
However, those differences could be caused by any one or more of numerous factors, as mentioned 
above. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Water quality showed similar trends across parameters; in general conditions were dictated by the time of 
year, secondarily by the impact of rainfall/discharge events, and thirdly by discharge from the City of 
Clarksdale, MS.  
 
Temperature data (Fig. 10) demonstrates the seasonal impact most profoundly with cooler temperatures 
during the winter months (blue colors) and warmest temperatures during the summer months (red colors). 
The warming influence of winter storms, December of both years. Also during the summer of 2007 
“pockets” of cool water can be identified downstream of the City of Clarksdale, likely associated with 
releases from their power plant cooling operations. Overall patterns of temperature were consistent across 
the entire length of the river sampled. While it is difficult to ascertain from this data set it is unlikely that 
streamflow augmentation will have an impact on river temperatures given the high inputs of solar 
radiation. 
 
Dissolved oxygen concentrations (Fig. 11) showed a similar level of consistency seasonally but greater 
variation along the length of the river. It is clear that dissolved oxygen conditions are primarily driven by 
river temperatures, as warmer water has a reduced capacity to “retain” dissolved oxygen. This pattern is 
evident in the winter months dominated by high dissolved oxygen conditions and the spring and summer 

Figure 9.  Riparian vegetation data from the Sunflower River during 2007.  Data 
represent comparisons that exhibited significant differences between sites 
upstream of and downstream from Clarksdale.  Except for Hopson-Pixley Road, 
all sites were located at the same river position in 2006 and 2007.  The 2006 
sampling site at Hopson-Pixley Road was inaccessible in 2007, and the nearest 
accessible riparian area was substituted.
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months when concentrations decline. As with the temperature data the impact of the December 2006 
inflow event is visible along the length of the river, resulting in decreased oxygen concentrations. The 
impact of the City of Clarksdale wastewater treatment plant effluent is observed through the reduced 
dissolved oxygen concentrations between river kilometers ~35 and 50. As with the overall trend this 
pattern is exaggerated during the warm spring and summer months. A second region of reduced oxygen 
waters appears several times in the lower 100 river kilometers. This region is not associated with any 
specific population center and likely is a result of diffuse inputs from agricultural production in the 
region. It is likely that the streamflow augmentation activities decreased the number of fall low dissolved 
oxygen events by keeping more water in the river, keeping this water moving (facilitating atmospheric 
exchange), and by maintaining a more stable aquatic environment for primary producers. 
 
Specific conductance (Fig. 12) was included in the suite of analytical parameters to evaluate the 
downstream impacts of the augmentation water on the overall system. As indicated by figure 12 there was 
a slight increase in specific conductance at the augmentation site, but this impact was reduced in the first 
10-15 km of river travel. A larger, more persistent impact was associated with the City of Clarksdale 
wastewater treatment plant effluent. The effluent typical increased specific conductance by several 
hundred units, though as with the augmentation water this impact was diluted within 10-15 km. As with 
the other parameters overall patterns were fairly consistent along the length of the river for any given 
sampling date and rose and fell with discharge events, evaporative concentration of salts, and diffuse 
inputs from the watershed. 
 
Turbidity (Fig. 13) is the parameter least impacted by seasonal patterns, instead being controlled more 
closely by recent rainfall and runoff conditions. Several significant input events can be observed in the 
data during November of 2006 and February, May, and September of 2007. The September 2007 
sampling event apparently occurred before the impact of this input had extended throughout the sampling 
reach as turbidity values decreased over the last 80-100 km of river. Unfortunately this data does not 
provide insight into the source of turbidity that is being measured. During storm events and other inflows 
the turbidity will be primarily of inorganic nature, consisting of fine clay and silt particles. During 
extended periods of low flow it is possible for significant phytoplankton populations to develop. These 
phytoplankton will have a the same result on measured turbidity as the inorganic particles, dramatic 
increases, though the phytoplankton would be expected to persist until temperatures cooled, there was a 
significant “flushing” of the water, or nutrient limitation reduced their productivity. Overall the 
streamflow augmentation probably had the smallest impact on turbidity of all of the parameters 
considered, as it is most likely to be regulated by local rather than system wide conditions. A notable 
example of this, as has been noted for other parameters, is the influence of the City of Clarksdale 
wastewater treatment plant. Several times during the sampling period increased values were obtained 
downstream of this site, sometimes producing the highest measured turbidity for the date. 
 
Overall streamflow augmentation has been demonstrated to provide long term benefits to the riparian 
plant communities and it is expected that these benefits would impact the overall system if flows were 
maintained for many years. The increase in riparian plant quality will lead to increased habitat, food 
resources, and shoreline stability for the system overall. The water quality benefits of augmentation are 
more difficult to quantify as, under the most extreme conditions, without augmentation there would not 
have been water to sample. It is clear that the augmentation does not negatively impact water quality in 
the overall system as any impacts of the groundwater are rapidly reduced (within 10-25 km of stream 
travel) and it is likely that the addition volume of water traveling through the system reduces the impact 
of wastewater introduction at Clarksdale and non-point source introduction from agriculture through the 
drainage. 
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Figure 10. Temperature (°C) patterns in the Big Sunflower River. 
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Figure 11. Dissolved oxygen (mg O2 L-1) patterns in the Big Sunflower River.
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Figure 12. Specific conductance (µS cm-1) patterns in the Big Sunflower River. 
 



WRRI 2004  Ervin & Tietjen – Streamflow augmentation  15 

200

180

160

140

120

100

80

60

40

20

0

200

180

160

140

120

100

80

60

40

20

0
Sept  Oct  Nov Dec Jan  Feb  Mar Apr May Jun  Jul  Aug  Sept Oct  Nov  Dec

Sept  Oct  Nov Dec Jan  Feb  Mar Apr May Jun  Jul  Aug  Sept Oct  Nov  Dec

0

250

500

2006                                                        2007

2006                                                        2007

R
iv

er
 K

ilo
m

et
er

s

 
 
 
Figure 12. Turbidity (NTU) patterns in the Big Sunflower River. 
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Mississippi is truly blessed with plentiful supplies of clean water.  Our state has water on three 
sides and most of our water supply is obtained from ground water resources. Consequently, the 
need to maintain contaminant-free, plentiful groundwater is essential to our quality of life.  

The Mississippi Water Resources Research Institute addresses research and outreach efforts 
targeted at maintaining plentiful, quality water supplies throughout the state.  The institute is a 
hub for information and expertise on water resources issues within the state and region.

Water is not only important to our quality of life, abundant supplies provide for economic growth.  The Northeast Mississippi 
Daily Journal recently reported that the new Toyota Mississippi plant will require about one million gallons of water daily.  
Fortunately, there is plenty to meet that demand, which was critical in locating the plant in the state. 

The Mississippi Water Resources Research Institute is committed to providing public outreach, educational opportunities, 
and assisting with economic development activities.  This report details many of the activities the institute is addressing on 
the most pressing water-related problems. 

Water represents a critical natural resource to sustain economic success in our towns and cities, our fields and forests, and 
among our industries.  We must provide a clear understanding of the activities that impact our water quantity and quality 
into the future.  Thank you for your participation in these endeavors.  

George M. Hopper

Director’s notes
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Mississippi Water Resources 
Research Institute
The Mississippi Water Resources Research Institute (MWRRI) provides a statewide center of expertise in water and 
associated land use and serves as a repository of knowledge for use in education, research, planning, and community 
service.

The MWRRI goals are to serve public and private interests in the conservation, development, and use of water resources; to 
provide training opportunities in higher education whereby skilled professionals become available to serve government and 
private sectors alike; to assist planning and regulatory bodies at the local, state, regional, and federal levels; to communicate 
research findings to potential users in a form that encourages quick comprehension and direct application to water related 
problems; to assist state agencies in the development and maintenance of a state water management plan; and to facilitate 
and stimulate planning and management that:

    effectiveness.

The Mississippi Water Resources Research Institute is a unit of the Forest and Wildlife Research Center, Mississippi State 
University.  



MWRRI-funded projects
These projects 
reflect the success 
of the institute to 
facilitate strong 
relationships 
between university 
researchers and 
Mississippi’s state 
agencies and other 
organizations to 
identify and address 
priority water 
resource issues.  
These projects all 
include partial 
cost share from a 
participating non-
federal agency or 
organization.  

Knowledge of changes in time and the thickness of 
sediment accumulated over that interval of time allow 
calculation of the rate of sediment accumulation.  Carbon-
14 is often used to date specific layers in lake sediments, 
but there are many problems that can result in erroneous 
calculated ages.  Terrestrial macrofossils are generally 
the most desirable material to date, but they are often 

may be extracted and dated, but separation is tedious and 
requires use of toxic chemicals.  Bulk sediment fractions 
contain a mixture of material of various ages, and may be 
subject to reservoir effects that usually add apparent age to 
samples.  A single 14C measurement from a bulk sediment 
sample is thus unlikely to yield the true age of deposition.  

If inputs into the system have 
been relatively constant over an 
interval of time, however, changes 
in 14C activity with depth should 
represent accurate changes in 
time, even if the absolute dates 
remain uncertain.   In this study, 
three bulk sediment fractions were 
compared with three macrofossil 
(or “subfossil”) types.  The 14C activity of all sample types 
was compared from a wetland core.  The bulk sediment 
fractions yield highly linear plots with respect to depth, 
and all yield very similar sedimentation rates.  The subfossil 
results are much more scattered and yield slightly lower 
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Developing a Reliable Method for Identifying Pre-settlement Wetland 
Sediment Accumulation Rates: 14C Dating on Bulk Lake Sediments and 
Extracts
Gregg Davidson, Geology and Geological Engineering, University of Mississippi



sedimentation rates.  The linearity of the bulk sediment 
fractions suggests they are more reliable than the subfossil 
samples for rate determination.  Samples from three cores 
collected from the open water area were used to test how 
reproducible calculated sedimentation rates are using a 
bulk sediment fraction model. Data from the three cores 
demonstrated a high degree of reproducibility.  This data 

shows great promise for the use of biased 14C activity from 
bulk sediment fractions to accurately estimate sediment 
accumulation rates.  In this project, data and observations 
of sediment accumulation over the past five years indicate 
that the 50-fold increase in sediment accumulation rate 
continues unabated, in spite of improved agricultural 
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Water Act 303(d) as an impaired waterbody.  Substantial 

autumn base flows, as a result of agricultural withdrawals 
from the Mississippi River Valley Alluvial Aquifer, 

project is to provide a quantitative ecological evaluation 
of wetland and water quality impacts resulting from 
groundwater supplementation to a major stream in the 
Lower Mississippi Alluvial Stream.  During the past 
six months, a range of water quality parameters were 
sampled in support of the Sunflower River augmentation 
project. These data were collected to assess the benefits 
of enhanced flow in this river system, but they also 

demonstrated the importance of traditional measures of 
water quality. The wide range in variability continues to 
be evident at any of the sampling sites throughout the 
testing period and along the entire length of the river from 
Indianola to north of Clarksdale. In general, there is some 
evidence that supplemental flows have improved water 
quality in the river. There is a visual correlation between 
periods with increased streamflow, decreased water 
temperatures and higher dissolved oxygen concentrations. 
A complete data set will be necessary before statistical 

Joint Water Management District has found the water 
quality data collected to be of considerable benefit. 

Assessing the effectiveness of streamflow augmentation in the Sunflower River to maintain 
water quality and wetland integrity
Gary Ervin, Biological Sciences; Todd Tietjen, Wildlife and Fisheries, Mississippi State University



scavengers of a broad range of contaminants. Confidence 

inputs has derived primarily from studies of active inflow 
and outflow of chemical-laden water and sediment 
entering and exiting riparian systems. While such studies 
document short-term scavenging of specific chemicals, 
they tell little about the permanence of sequestration.  In 
Sky Lake, an oxbow lake-wetland in the Delta region of 
Mississippi, sediment cores representing 100 years of 
accumulation contain evidence that inorganic pesticides 
applied in the past were not permanently sequestered 
in the wetland surrounding the lake. Lead and arsenic 
spikes clearly present in open water sediments deposited 
approximately 75 years ago are entirely absent in the 
wetland sediments. The age of these sediments and 
elevated concentrations match historical records of lead 
arsenate used for boll weevil control in surrounding cotton 
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Natural Enhanced Transport of Agricultural 
Lead and Arsenic through Riparian Wetlands  
Gregg Davidson, Geology and Geological Engineering, 
University of Mississippi
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Natural Enhanced Transport of Agricultural Lead and Arsenic through Riparian Wetlands 
(continued)  

crops. The geomorphology, sediment distribution, and 
hydrology of the lake suggest that these contaminants 
could not have reached the lake without depositing a 
significant mass of contaminated sediment within the 

and flushed lead and arsenic from the wetland into the 
open water environment where deposition and burial 
resulted in permanent sequestration. If lead and arsenic 
were indeed flushed from the riparian wetlands of Sky 
Lake, then it is conceivable that modern agricultural 
contaminants may behave in a similar fashion over time. 
Organic compounds that are resistant to decomposition 

and later reintroduced into the aquatic environment. 
The primary purpose of this study is to determine if the 
apparent flushing of contaminants from the wetland at Sky 
Lake is common in other lake-wetland systems, or if Sky 

Lake has a unique history created by a currently unknown 
phenomenon. If a 
similar history of 
lead and arsenic 
deposition is found 
in other lakes, then a 
follow-up study will be 
proposed to explore the 
possibility that persistent 
organic pesticides or 
herbicides share a similar fate.
A secondary purpose is to determine if the 
complete absence of anthropogenic lead in 
the wetland sediments of Sky Lake is due 
to its occurrence in a more mobile phase. 
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The Coldwater and Sunflower Rivers in Northwest 
Mississippi are listed on the EPA Section §303(d) list of 
Impaired Waterbodies for Mississippi. Different river 
segments and tributaries in the basin are listed as impaired 
for Aquatic Life Support and Secondary Contact caused 
by biological impairment, nutrients, low dissolved oxygen, 
organic enrichment, pesticides, pathogens, and sediments. 
Total maximum daily loads have been developed for 
impaired reaches in the Coldwater and Sunflower River 
Basins, and water quality improvements are being 
implemented. Stream quality reference conditions are also 
being established based on industrial and engineering 
inspection scores rather than the narrative standards used 
in the past. These water bodies are extremely low gradient, 
naturally turbid, and have been impacted by agriculture for 
many years. The fish-based index of biotic integrity and the 
invertebrate-based rapid bioassessment protocol are two of 

the most 
frequently 
used techniques for assessing water quality. The rationale 
is that the resident fish community is reflective of 
long-term water quality. If water quality conditions are 
typically poor, this would be reflected by a limited fish 
community comprised of tolerant species; if water quality 
conditions are typically good, this would be reflected by 
a diverse fish community of pollution intolerant species. 
This project will refine the development of water quality 
standards in the Lower Mississippi Alluvial Valley using 
a combination of additional measures of system status. 
Specifically, scientists will evaluate the incorporation of 

habitat quality measurements, such as floristic quality 
assessments of riparian areas, with the fish-based data that 
has already been collected to improve the establishment 

Water Quality and Floristic Habitat Assessments in the Coldwater and Sunflower River 
Basins:  Comparing Traditional Measures of Water and Habitat Quality to Index of Biotic 
Integrity Findings
Todd Tietjen, Wildlife and Fisheries;  Gary N. Ervin, Biological Sciences, 
Mississippi State University
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of appropriate water quality standards.  The combination 
of approaches provides the best opportunity to evaluate 
these unique aquatic systems.  It is expected that this 
research will enhance management of Lower Mississippi 
Alluvial Valley surface waters for human use, wildlife value, 
and water quality, as well as facilitate the administrative 
determination of water quality standards. This project 

will entail simultaneous quantitative evaluation of the 
water and habitat quality to be coupled with existing data 
on fish community composition and resulting inspection 
score calculations. As such, this project will increase the 

and implement programs to preserve and enhance water 
quality in an effort to balance societal and ecological needs.

Water Quality and Floristic Habitat Assessments in the Coldwater and Sunflower River 
Basins:  Comparing Traditional Measures of Water and Habitat Quality to Index of Biotic 
Integrity Findings (continued)
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The purpose of this research is to determine causes of 
short-term aquifer declines, primarily cultural water uses 
and climatological processes, with a conscious effort to 
exclude the effects of river recharge or extraction. The 
spatial scope of the research is the central part of the 
Delta, and the temporal scope is a period from 1980-2006. 
Primary objectives are to assess the effects of agricultural 

of water from the shallow alluvial aquifer. The main 
concern is to evaluate the long-term drop in water level in 
the aquifer, stemming from growing season uses exceeding 
recharge rate year after year. The approach to be taken is to 

to the multi-year decline.  The pattern presently identified 
is one in which declines in the water level occur seasonally 
during wet years with almost complete recovery, but the 

decline during drought years is much more substantial 
and recovery is negligible.  Over the past 30 years, this has 
resulted in an overall decline in water level in the aquifer. 
There is little that can be done to reduce the water demand 
of agriculture in dry years, but in years with at least normal 

substitute for groundwater is a preferred alternative. Once 

to determine alternatives needed to offset the demand. 
Since drought years inevitably will cause groundwater 
level decline, in years of normal or surplus rainfall, the 
precipitation must be used to make up any declines in 
water level from cultural uses. The nature of this research 
is to determine if the amount of precipitation used in 

combined decline of both that year and drought years.

Climatological and Cultural Influences on Annual Groundwater Decline in the Mississippi 
Delta Shallow Alluvial Aquifer:  Identifying the Causes and Solutions
Charles L. Wax, GeoSciences; Jonathan W. Pote, Agricultural and Biological Engineering; Joseph Massey, Plant and Soil Sciences, 
Mississippi State University; and Dean Pennington, Yazoo Mississippi Delta Joint Water Management District



Watershed Alliances
Geospatial Technologies as a Foundation to Organize a 
Voluntary Bi-State Luxapalila Creek Watershed Alliance to 
Pursue Luxapalila Creek’s Watershed Implementation Plan
Jeff Ballweber and Mary Love Tagert, Mississippi Water Resources Research Institute; 
William McAnally, Civil and Environmental Engineering; and Rita Jackson, 
GeoResources Institute, Mississippi State University

The Luxapalila Creek Watershed Alliance was formed to use geographic 
information systems (GIS) technology to help bring stakeholders together.  The 
main goal of the project is to provide a broad local perspective to refine and 
begin implementing and expanding a preliminary Luxapalila Creek Watershed 
Implementation Plan that was developed by the Tennessee-Tombigbee River Basin 
Team to protect water quality in the Luxapalila Creek Watershed.  The MWRRI 

water quality issues in light of new industrial development in the watershed.  The 
MWRRI also has developed high resolution imagery for much of the watershed to 
use in refining a water quality protection strategy.  The imagery and data have been 
distributed to local stakeholders who are actively participating in the project.

The MWRRI has been assisting 
interested stakeholders organize 
comprehensive watershed 
management organizations since 
the mid-’90s.  Regardless of the 
geographic size of the watershed 
or the scope of interests, 
watershed management 
organizations are increasingly 
important nationally and 
in Mississippi because they 
can integrate and coordinate 
various federal and state 
environmental, agricultural, 
natural resource, emergency 
management, and economic 
development programs to 
develop and implement plans 
for environmentally sustainable 
economic development.  The 
MWRRI has a proven record 
in engaging local stakeholders 
and federal and state agencies to 
create watershed organizations 
and to identify and prioritize 
issues and projects to address 
those issues.     
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Because of success on previous watershed alliances, the 

Coastal Services Center provided the MWRRI funding 
to expand the Luxapalila project.  The MWRRI used 
geospatial data to engage stakeholders from Mississippi 
and Alabama located in the Tennessee-Tombigbee and 
Mobile Bay Watersheds.  The MWRRI facilitated meetings 

to identify available GIS data and tools, relevant GIS-based 
Decision Support Systems, and technical and financial 
assistance support for watershed management. Based on 

to present detailed information on available data, tools, 
and decision support systems.  The MWRRI documented 
the project approach, including lessons learned, so that 
this approach to multi-state watershed cooperation can be 
replicated in other priority watersheds across the nation.
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Linking Coastal Watersheds: A Pilot Project on Collaboration Linking Inland and Coastal 
Water Resources Management Systems in the Tennessee-Tombigbee and Mobile Bay Basin
Mary Love Tagert and Jeff Ballweber, Mississippi Water Resources Research Institute; and William McAnally, Civil and 
Environmental Engineering, Mississippi State University



Economic Development

Economic development and its associated benefits have fallen behind 
in Northern Madison County as compared to development 
in the southern part of the county.  The MWRRI led a 

tour of the Tellico Reservoir in Tennessee for a diverse 

conducting public meetings to discuss possible economic 
development alternatives with county residents.  In 

team of researchers to conduct a preliminary economic 
feasibility study of selected development alternatives.  The 
final report has been presented to the Madison County 
Economic Development Authority and the Madison County 
Board of Supervisors for their consideration.

Following the lead of many pri-
vate developers, a number of 
Mississippi’s rural counties are 
exploring the feasibility of de-
veloping multi-purpose lakes 
to spur economic development 
while protecting their unique 
quality of life.  The MWRRI is 
involved in many of these ef-
forts in various capacities.  In 
all of these projects, the MWR-
RI has actively participated 
with the Mississippi Develop-
ment Authority, the private 
sector and local governmental 
sponsors to define the work 
plan and secure the funding for 
project activities.  
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Madison County Lake: Civic Engagement and Economic Impact
Jeff Ballweber and Mary Love Tagert, Mississippi Water Resources Research Institute; 
Jonathan Pote, Agricultural and Biological Engineering; Jon Rezek, Finance and 
Economics; Steve Grado, Forestry; Garren Evans and Darren Hudson, Agricultural 
Economics, Mississippi State University
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The MWRRI has facilitated an ongoing relationship with the Choctaw County 
Board of Supervisors and the Choctaw County Economic Development 

Foundation to explore the feasibility and economic impact 
of a new lake in Choctaw County.  The Department of 

GeoSciences has conducted a geohydrological analysis 
of two potential lake sites to ensure that they will 

fill and hold water.  A multi-disciplinary team 
of researchers has conducted a preliminary 

economic impact and economic feasibility 
study of a proposed lake.  The research 
team benefited from the services of 

graduate students who studied the lake 

alternative institutional management 
alternatives for the lake project and identified 

land acquisition stage of the project. 

Marketing & Economic Impacts of a Potential Choctaw County Multi-use/Multi-purpose 
Impoundment
Jeff Ballweber and Mary Love Tagert, Mississippi Water Resources Research Institute; Jon Rezek, Finance and Economics; Darrel 
Schmitz and Charles Wax, GeoSciences, Mississippi State University



Economic Development

Working closely with the U.S. Forest Service and the 
Bienville Natural Resources Council (an interlocal 
agreement between Covington, Smith, Jasper, Rankin, 
and Simpson counties), this project is identifying and 
evaluating sites in Smith County that could be developed 
into a multi-purpose lake.  As part of a master planning 
effort, the project is also evaluating facilities and amenities 
that could be directly or indirectly associated with the 
lake to make it a regional economic development hub for 
all counties participating in the council.  Amenities that 
were evaluated include water-related structures such as 
docks and piers, marinas, and boat ramps; land-based 

facilities such as cabins, camping areas, and structures 
for recreational activities; residential areas; a conference 
center; a lodge(s); and complementary commercial 
establishments.  In the last year, the MWRRI contracted 
with Pickering Inc. to prepare a preliminary master 
plan to assist in an economic feasibility study of the lake 
performed by PriceWaterhouseCoopers through a contract 
with the Forest Service.  Currently, a multi-disciplinary 
research team are expanding that limited study to identify 
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Smith County Lake Study     
Jeff Ballweber and Mary Love Tagert, Mississippi Water Resources Research Institute; Jonathan Pote, Agricultural and Biological 
Engineering; Jon Rezek, Finance and Economics;  Steve Grado, Forestry; Garen Evans and Darren Hudson, Agricultural 
Economics; and Darrel Schmitz and James May, GeoSciences, Mississippi State University



The MWRRI is a subcontractor to the Mississippi 
Engineering Group, the entity conducting an economic 
impact study of the controversial LeFleur Lakes Flood 
Control Plan.  This study is totally separate from an 

Corps of Engineers.  As part of the overall team, the 

project.  Specifically, the researchers actively participated 
in a planning charette held earlier this year in Jackson to 
develop a conceptual master plan for the project.  The 
MWRRI is supporting the economic analysis portion of the 
study by gathering, processing and providing access to GIS 
data in the project area and broader region to be impacted 
by the project.  In addition, the MWRRI has a primary role 

Economic Impact Study of the LeFleur Lakes 
Flood Control Plan
Jeff Ballweber and Mary Love Tagert, Mississippi Water 
Resources Research Institute; Jonathan Pote, Agricultural and 
Biological Engineering; and Michael Seymore, Landscape 
Architecture, Mississippi State University
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Water Quality

Numerous waterbodies in the St. Johns watershed and 
Duval County, in particular, are frequently impaired 
by nonpoint source water pollution from unsewered 
communities and failing on-site wastewater treatment 
systems.  The  city of Jacksonville, Fla. (located in Duval 
County) is exploring ways to address these water quality 
concerns.  To qualify for federal funding mechanisms to 
enlarge a municipal wastewater treatment plant, the city 
must quantify the water quality impacts of unsewered 
communities and failing on-site wastewater treatment 
systems on surface waters within the watershed.  The 

researchers to work with Jacksonville University and the 
private sector to achieve this task.  The MWRRI team 
had three primary objectives: 1) review previous total 
maximum daily load studies and other studies related to 

failing on-site wastewater treatment systems that have 
been performed in the study area; 2) compile and review 
data on permits issued for on-site wastewater treatment 
systems in Duval County; and 3) incorporate geospatial 
technologies to help develop a water quality sampling plan 

samples collected at three baseline sites and approximately 
seven potentially impacted sites for total Kjeldahl nitrogen 
and phosphorous, as well as temperature, salinity and 
dissolved oxygen.  The results from this project are being 
incorporated into a larger report to justify and support 
a follow-up grant proposal to the Florida Department of 
Environmental Protection.
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St. Johns Bay and Jacksonville, FL On-site Wastewater System Assessment
Mary Love Tagert, Mississippi Water Resources Research Institute; Jonathan Pote, Department of Agricultural and Biological 
Engineering; James Martin, Department of Civil and Environmental Engineering, Mississippi State University



Increasingly, good water quality is critical 
to attracting new industries to an area.  As 
county and local governments begin to take 
a more active role in addressing nonpoint 
sources of water pollution, it is important 
to accurately and fully quantify the poten-
tial water quality benefits of various non-
regulatory management alternatives.  The 
MWRRI is collaborating with governments, 
the Environmental Protection Agency, the 
Mississippi Department of Environmental 
Quality and other state and regional agen-
cies to design projects to meet these needs.
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Water Quality

The MWRRI is participating in a multidisciplinary project funded by the National Oceanic and 
Atmospheric Administration to develop and demonstrate the use of advanced spatial technology 
and high-performance computing in predicting surface water quality.  The main objectives of 
this project are to 1) demonstrate the application of advanced spatial data analysis and display 
technology in water quality management; 2) improve the performance of surface water quality 
models and linkage of surface water quality and landscape interactions for use in water quality 
management; 3) enhance the evaluation and interpretation of model results for decision 
support; and 4) promote improved use of available technologies in support of surface water 
quality management and control.  The MWRRI is focusing primarily on geospatial data support 
and processing for the modeling effort, stakeholder outreach and interaction, management 
recommendations based on model results, technology transfer to decision makers within the 
watershed, and training and outreach to the user community.   

Spatial Technology and High-Performance Computing for Improved 
Prediction of Surface Water Quality
Mary Love Tagert, Mississippi Water Resources Research Institute



2019

The need to assist small (10,000 or fewer customers) and even the smallest (3,400 or 
fewer customers) public water systems in Mississippi and the Southeastern United 
States develop financial, managerial and technical capacity remains an MWRRI 
priority.  Recent events have greatly expanded the reach of capacity development to 
encompass elements of system security and emergency preparedness; source water 

Southeastern Regional Small Public Water Systems Technical Assistance Center (SE-
TAC) was funded initially by the Environmental Protection Agency in 2000 to develop 
capacity-building tools and programs in the Southeastern United States that will assist 
small public water systems in understanding and complying with new regulatory 
requirements under the Safe Drinking Water Act.  The SE-TAC has made tremendous 

systems.  In its first six years, the SE-TAC has provided approximately $1.3 million 
on over 35 projects that have directly assisted small systems across the region.  The 
SE-TAC projects have benefited hundreds of small systems in the region, providing 
technical assistance to more than 97 systems, training more than 2,000 water system 
personnel, and saving small water systems more than $3 million in water loss and 
energy costs.  

Southeastern Regional Small Public Water Systems Technical 
Assistance Center (SE-TAC)
Jeff Ballweber and Kim Steil, Mississippi Water Resources Research Institute; Jonathan 
Pote, Department of Agricultural and Biological Engineering, Mississippi State University
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Water Quality

water impoundment (33,000 acres) and serves as the 
primary drinking water supply for the city of Jackson, 

Supply District manages the reservoir, which is surrounded 
by approximately 50 residential subdivisions with over 

4,600 homes.  The reservoir provides recreational 
opportunities in the form of five campgrounds, 16 parks, 
22 boat launches, three handicapped-accessible trails, and 
two multi-purpose trails.  In recent years, invasive species 
have become an increasing problem in the reservoir 
by clogging navigation channels, reducing recreational 

Aquatic Plant Management Support for the Pearl Valley Water Supply District
Mary Love Tagert, Mississippi Water Resources Research Institute; John D. Madsen, GeoResources Institute, Mississippi State 
University



fishing opportunities, and reducing access for users of the 
reservoir.  The Pearl River Valley Water Supply District 
contacted the MWRRI to develop a long-term aquatic 
plant management plan for the Ross Barnett Reservoir.  
The first step in development of a management plan was 

the distribution of aquatic plant species throughout the 
reservoir.  A total of 19 plant species were observed during 
the initial survey in 2005.  Alligatorweed was located most 
frequently, followed by American lotus, and hydrilla.  An 
aquatic plant survey was also performed in 2006, but 

was still the most frequently detected species in 2006.  In 
general, the occurrence of aquatic plants increases where 

water depths are shallower in the northern portion of the 
Ross Barnett Reservoir and in Pelahatchie Bay.  Species 
occurrence has been low where water depths are deeper 
in the middle and southern end of the reservoir.  Other 
components of the study included the evaluation of 
current management efforts as well as the creation of GIS 
data layers to aid in long-term aquatic plant management 
efforts.  This project is continuing to monitor the aquatic 
plant distribution in the reservoir to assess changes and 
spread in nuisance species populations.  Techniques are 
also being implemented to control nuisance species and 
promote the growth of more desirable native plants.   
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Publications
Tagert, W. McAnally, J. Martin.  2006. Rapid prototyping 
capabilities for evaluating current and future NASA data 
in multi-scale sensitivity analysis in watershed hydrology 
modeling. Eos Trans. AGU, 87(52), Fall Meet. Suppl., 
Abstract IN33B-1350. (poster abstract).

Davidson, G.R., W.G. Walker, T. Lange, D. Wren.  2007.  
Pre-settlement sediment accumulation rates in lake-
wetland systems in the Mississippi Delta region
using the 14C activity of bulk sediment fractions.  Page 
147 in Proceedings, 37th Annual Mississippi Water 
Resources Research Conference, Jackson, MS, April 24-
25, 2007.

Jackson, R., Shaw, D.R. J.A. Ballweber.  2007. 

the wake of Hurricane Katrina.  Proc. of the 5th Biennial 
Coastal GeoTools Conference, Myrtle Beach, SC, March 
5-8, 2007.

McAnally, W., J.L. Martin, M.L. Tagert, J. Sharp.  2007.  
Modeling Mobile Bay sediments and pollutants with 
new technologies.  Page 85 in Proceedings, 37th Annual 
Mississippi Water Resources Research Conference, 
Jackson, MS, April 24-25, 2007.

Schauwecker, T., M.L. Tagert. 2007. Conservation 
planning using LATIS, a scalable spatial decision support 
system for assessing the impacts of planning decisions.  
Proc. of the 5th Biennial Coastal GeoTools Conference, 
Myrtle Beach, SC, March 5-8, 2007. p.73. 

Steil, K., J.A. Ballweber. 2006. Southeastern Small 
Drinking Water Systems Technical Assistance Center.  
Sixth Annual Report, November 2005-October 2006.

Tagert, M.L. 2007.  Water quality impacts of failing septic 
systems in a Coastal area.  Page 164 in Proceedings, 
37th Annual Mississippi Water Resources Research 
Conference, Jackson, MS, April 24-25, 2007.
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Tagert, M.L., J.A. Ballweber. 2006. Conflicting maximum 
contaminant levels and water quality standards: Data 
impairments to protecting public health with watershed 
management. International Society for Environmental 
Information Sciences, 5th International Conference on 
Environmental Informatics, August 1-3, Bowling Green, 
KY. (poster abstract).

Tagert, M.L., J.W. Pote, J. Martin, Q. White. 2007. 
Geospatial technologies for assessing water quality 
impacts of failing septic systems in a coastal area. Coastal 
Proc. of the 5th Biennial Coastal GeoTools Conference, 
Myrtle Beach, SC, March 5-8, 2007. (poster abstract).

Tietjen, T., G.Ervin.  2007.  Water quality and floristic 
quality assessments of the Big Sunflower River following
streamflow augmentation using groundwater.  Page 
178 in Proceedings, 37th Annual Mississippi Water 
Resources Research Conference, Jackson, MS, April 24-
25, 2007.

Wersel, R.M., J.D. Madsen, M.L. Tagert.  2007.  

Reservoir, MS.  Pages 102-108 in Proceedings, 37th 
Annual Mississippi Water Resources Research 
Conference, Jackson, MS, April 24-25, 2007.

Wilkerson, G.W., W.H. McAnally, J.L. Martin, 
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National Low Impact Development Conference 
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abstract).
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Financial Summary
Program Component Federal Non-Federal Total

U.S. Geological Survey grant $92,335 $92,335

State appropriations $76,496 $76,496

University contributed cost share $128,331 $128,331

Extramural grants and contracts $609,452 $246,825 $856,277

TOTAL $701,787 $451,652 $1,153,439

Extramural grants 
and contracts

U.S. Geological Survey

State appropriations

University contributed 
cost share
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Information Transfer Program−Conferences

Basic Information

Title: Information Transfer Program−Conferences

Project Number: 2006MS70B

Start Date: 3/1/2006

End Date: 2/28/2009

Funding Source:104B

Congressional District:3rd

Research Category:Not Applicable

Focus Category:None, None, None

Descriptors:

Principal Investigators: George M. Hopper

Publication

2006, Mississippi Water Resources Conference Proceedings, Mississippi Water Resources Research
Institute, Mississippi State, MS, CD ROM.

1. 

2006, Mississippi Water Resources Conference Program and Abstracts, Mississippi Water Resources
Research Institue, Mississippi State, MS, 66 pg.

2. 

2007, Mississippi Water Resources Conference Proceedings, Mississippi Water Resources Research
Institute, Mississippi State, MS, CD ROM.

3. 

2007, Mississippi Water Resources Conference Program and Abstracts, Mississippi Water Resources
Research Institute, Mississippi State, MS, 67 pg.

4. 

Information Transfer Program−Conferences 1













Student Support

Student Support

Category
Section 104 Base

Grant
Section 104 NCGP

Award
NIWR−USGS

Internship
Supplemental

Awards
Total

Undergraduate 4 0 0 0 4

Masters 3 0 0 0 3

Ph.D. 3 0 0 0 3

Post−Doc. 0 0 0 0 0

Total 10 0 0 0 10

Student Support 1



Notable Awards and Achievements

Notable Awards and Achievements 1



Publications from Prior Years

2006MS46B ("Developing a Reliable Method for Identifying Pre−settlement Wetland Sediment
Accumulation Rates: 14 C Dating on Bulk Lake Sediments and Extracts") − Other Publications −
Walker, W.G., G.R. Davidson, T. Lange and D. Wren (2006) Estimating sediment accumulation rates
in low−organic lacustrine sediments using 14C. 19th International Radiocarbon Conference, Oxford,
England, April 3−7, Abstracts &Programme, 255−256.

1. 

Publications from Prior Years 1
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