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The project titled òSpatial and Temporal Dynamics of Non -Point Source        

Pollutionó aimed to identify the hydrologic and land surface characteristics that     

influence the spatial and temporal dynamics of non -point source (NPS) pollutants 

(nitrogen and phosphorus, in particular). The project outcome will lead to identification 

of Critical Source Areas (CSAs) in a watershed, which offers an opportunity to          

prioritize and tailor conservation practices that will better protect water quality and 

reduce costs and transform a purely NPS problem into a quasi -point source problem.  

This study used the Upper Big Walnut Creek (UBWC) watershed in central Ohio as     

a case study. The watershed was divided into subbasins (Figure 1) in order to identify 

critical nutrient source area. Hydrological modeling was done using the latest release 

of SWAT model, SWAT2012, which includes a synthetic weather generator and         

improvements to simulation  of nutrient cycling. Spatial modeling indicated that the 

top sixth of subbasins were responsible for contributing 52% of the total nitrogen and 

55% total phosphorous.  Modeling of variation 

of loadings over time revealed that three 

months, February, March, and October account 

for seven of the top ten contributing months. 

When examining the spatial -temporal          

interactions (subbasins and time), the top    

sextile represents 62% (Nitrogen) and 65% 

(Phosphorus) of the nutrient load, and an even 

higher percentage than both of these             

individually. Figure 2 (page 3) indicates the 

interaction of both time and space. Vertical  

features on these plots indicate consistent   

spatial response at a given time. February, 

March, October, November and December all 

show stronger contributions across all           

subbasins. Horizontal features indicate a     

givens subbasins contribution to NPS pollution 

across time. Subbasins 20,21,22 and 32 all 

show high levels of contribution regardless of 

time. Based on our results, implementing best 

nutrient management practices that address 

both spatial and temporal issues could be a 

more efficient method of addressing nutrient 

pollution.  

Research Highlights from State of Ohio Water 

Resources Center 

&ÉÇÕÒÅ υ 3ÕÂÂÁÓÉÎÓ ÏÆ 5"7# ×ÁÔÅÒÓÈÅÄ 
ÕÓÅÄ ÉÎ ÏÕÒ ÓÔÕÄÙ 



Alex Covert, WMAO 2016 -2017 President  

Moving day is almost here. After approximately 17 years, the U.S. Geological Survey 

(my place of work) is packing up their Erlenmeyer flasks, acoustic Doppler current 

profilers, and DH -81 surface-water samplers and relocating. 

The distance is short (about ¼ mile) but the journey is long. 

Weõve all been through it ð whether personally or              

professionally and in doing so, weõve seen, first-hand, the 

large amount of stuff that can accumulate.  

In an effort to declutter, we are forced to sort through a 

mountain of non -essential items: bent paper clips, empty 

manila folders, and dried -up ink pens. But sift through 

enough junk, and you just might stumble upon a few hidden 

gems. Things like your original Federal employee ID card    

(I had hair?) or that slide rule that was handed down to you from a past colleague (did  

folks really use these?), or evené a box filled with silver, lapel pins shaped like water  

buffalos (apparently, someone makes their living manufacturing such a thing).  

These pins, collectively, symbolize over 540 years of water -resources knowledge. They are 

the badges of a highly regarded subgroup of WMAO members ð the Water Buffalos. These folks are active or   

former WMAO members with at least twenty (20) years of service and have actively participated in the            

Association while contributing to Ohioõs water resources community. They are (or represent) the history of water 

resources in Ohio ð something that is needed if we are to òmoveó towards the future. I would like to personally 

thank the Water Buffalo members for their continued presence and participation in the Water Management    

Association of Ohio.  
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&ÉÇÕÒÅ φ -ÏÎÔÈÌÙ -ÅÁÎ .ÉÔÒÏÇÅÎ ÁÎÄ 0ÈÏÓÐÈÏÒÕÓ ,ÏÁÄ 
ÁÍÏÎÇ ψφ 3ÕÂÂÁÓÉÎÓ ÁÎÄ υφ -ÏÎÔÈÓ ÉÎ 5"7#Ȣ 6ÅÒÔÉÃÁÌ ÆÅÁÔÕÒÅÓ 
ÉÎÄÉÃÁÔÉÏÎ ÔÉÍÅÓ ÏÆ ÙÅÁÒ ÏÆ ÉÎÔÅÒÅÓÔ ×ÈÅÒÅÁÓ ÈÏÒÉÚÏÎÔÁÌ ÆÅÁÔÕÒÅÓ 
ÉÎÄÉÃÁÔÅ ÁÒÅÁÓ ×ÉÔÈÉÎ ÔÈÅ ÃÁÔÃÈÍÅÎÔ ÔÈÁÔ ÃÏÎÓÉÓÔÅÎÔÌÙ ÃÏÎÔÒÉÂÕÔÅ 
ÔÏ .03Ȣ 2ÅÄ ÁÒÅ ÔÏÐ ÓÉØ ÃÏÎÔÒÉÂÕÔÏÒÓȢ  

Researcher Profile:  Dr. Gajan Sivandran is a      

watershed hydrologist/hydrodynamic modeler, fluid 

dynamics, focus on climate change, ecology, land 

management. His research focuses on semi -arid 

environments, where spatial and temporal         

variability in soil moisture is the primary control 

on the hydrologic cycle and ecological function, the 

dynamic feedbacks between hydrology and ecology.  
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Ohio Dam Safety Organization 

In keeping with our mission of actively promoting dam safety in the 

State of Ohio, on August 30, the Ohio Dam Safety Organization held a 

field trip for state legislators at Lake White Dam in Waverly, Ohio.   

ODSO had been meeting with individual legislators over the past six 

months to build support for this event.    

Attending were Rep. Andy Thompson of 

Marietta, Rep. Tim Schaffer of Lancaster, 

Rep. Terry Boose of Norwalk, Rep. John 

Becker of Loveland and Rep. Michael 

Sheehy of Toledo. In addition, a number of 

legislative aides made the trip. The day  

began with a brief introduction of the ODSO members in attendance.  Scott Jerome 

then discussed the elements of dams. Rob Kirkbride, ODSOõs past president, reviewed 

the Lake White Dam project, including the seepage event which triggered the cutoff 

wall. At this point, we headed to the site and met with ODOT and ODNR project    

personnel to learn about the construction project. We got lucky with the weather, as 

there wasnõt a cloud in the sky. The group traveled along the crest of the dam stopping 

to observe the spillway improvements, the new lake drain control tower, the RCC 

overtopping protection and the inboard wave protection. The group asked many good 

questions and came to appreciate the magnitude of the stateõs investment in dam  

safety at Lake White.  Afterwards, we returned to Waverly and enjoyed lunch. During lunch, Mike Rowland      

discussed the classification of dams in Ohio and presented a map depicting the number and locations of dams 

across the state. Steven Riedy, with the support of his company, produced and handed out more detailed maps  

illustrating dams by legislative districts. This elicited much discussion and led to a good  conversation as to the 

number of dams that are privately owned in contrast to other infrastructure such as roads and bridges. Jeff Brooks 

wrapped up the day with a brief review of dam safety events outside of Ohio, especially the recent flooding and 

associated dam failures in South Carolina.  

 

All indications were that the field trip was well received 

and the representatives seemed to enjoy  learning a little 

bit more about dam safety. This field trip could not have 

happened without the support of many ODSO members.  

A special thanks to Steven Riedy who took the lead on 

reaching out to the state representatives, to Rob Kirkbride 

who led the tour of the dam, to Dan Murphy and Mia  

Kannik who did a great job of explaining Ohioõs rules to 

the legislators, to Dan Pizzino who spearheaded         

transportation and to Lori Gillett who provided hard hats 

and safety vests for the group. Lastly, a big thanks to 

ODOT and ODNR who allowed us access to their           

construction project.   If you are interested in learning 

about the Lake White Dam seepage event and ODNRõs 

emergency response, plan on attending the dam safety 

session at the WMAO Conference in November.  

ò...the field trip was 

well received and 

the representatives 

seemed to enjoy 

learning a little bit 

more about dam 

safety.ó 

&ÉÇÕÒÅ υ  2ÏÂ +ÉÒËÂÒÉÄÅ  ÒÅÖÉÅ×ÉÎÇ ÔÈÅ ,ÁËÅ 
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&ÉÇÕÒÅ φ  !ÔÔÅÎÄÅÅÓ ÉÎ ÆÒÏÎÔ ÏÆ ÔÈÅ ÄÁÍ ÓÐÉÌÌ×ÁÙȢ 

Legislator Field Trip to Lake White Dam 

By Mike Rowland , ODSO President -Elect  
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