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Overview

-Buffalo Creek and its tributaries
-What does being an intern entail?
-Disturbances

-What we did over the summer
-What we found

-Possible restoration projects

-Acknowledgments



« 28 miles long
* Has 5 major tributaries
Buffalo Begins in heart of Bald Eagle Staf

C n Forest
ke « Converges with Susquehanna in

Lewisburg
« Second year of a 2 year project
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Data From Summer 2004 on Buffalo Creek



Summary of Disturbances along Buffalo Creek
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Buffalo Creek Chemistry Data

June 04 Structure

Gravel Bars
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Point Sources

Rip rap

Debris Deposit

Parameters

Tributaries
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Total Erosion Sites
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What Does a CWI Intern Do?

Disturbances
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Table 1: Summary of Disturbances along Buffalo Creek

Percentage of 614
7.33%
11.1%
8.14%
5.21%




Documenting Disturbances

What counts as a disturbance?

*Gravel Bars



*Mid-Channel Bars
*Point Sources
*Rip Rap

*Debris Deposit
*Tributaries *
*Bridges

*Foot Bridges
*Dams

*Total Erosion Sites

* GPS recorded, but not an actual disturbance.

Gravel Bar

*The water table was so low this year and the drought was so
severe that there were few gravel bars



Point Source
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In-Stream Habitat and Riparian Buffer Evaluations

*Performed every 1 to 1.5 miles (depending on stream length)
*Used standardized forms and parameter guidelines
*Photographed each site

*Compiled numerical scores to estimate overall condition of
stream habitat

We also...

*Performed chemical analysis at multiple sites along the main
branch and its tributaries

*Gathered macroinvertebratekick samples at each chemical
sampling site

Total Tributary Disturbances

* Note that tributaries aren’t actually a disturbance, but their GPS coordinates are
recorded.



Total Tributary Disturbances

Channelizationpgid-channel
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* Note that tributaries aren’t actually a disturbance, but their GPS coordinates are recorded.




Buffalo Creek Watershed Sampling Sites
Union County, Pa
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Forest 0.000167
Pasture 0.012498
Rowcrops 8.33187

This data 1s based on a model that incorporates the erosion
potential, the average monthly stream flow (taken at 12 guage
stations), and the land cover type.

Spruce Run Disturbances

Structure Amount |Percentages
Mid-Channel
Bars 4 10.53%
Pomt Sources 2 5.26%
Rip rap 6 15.79%
Debris Deposit 0 0.00%
Tributaries 3 7.89%
Bridges 4 10.53%
Dans 1 2.63%
Foot Bridges 1 2.63%
Left Bank
Erosion Sttes 5 13.16%
Right Bank
Erosion Sites 12 31.58%
Channg¢lization 0 0.00%
Total 38 100.00%
Total Erosion
Sites 17




North Branch Disturbances

Structure Amount | Percentages
Mid-Channel
Bars 5 7.46%
Point Sources 8 11.94%
Rip rap 5 7.46%
Debris
Deposit 6 8.96%
Tributaries . 2.99%
Bridges 7 10.45%
Dams 8 11.94%
Foot Bridges 2 2.99%
Left Bank
Erosion Sttes 11 16.42%
Right Bank
Erosion Sttes 13 19.40%
Channelization 0 0.00%
Total 67 100.00%
Total Erosion
Sites 24

Little Buffalo Disturbances



Structure Amount |Percentages
Mid-Channel
Bars 2 6.06%
Pomt Sources 2 6.06%
Rip rap 1 3.03%
Debris Depostt 2 6.06%
Trbutarnies 1 3.03%
Bridges 7 21.21%
Danms 2 6.06%
Foot Bridges 1 3.03%
Left Bank
Erosion Sites 5 15.15%
Right Bank
Erosion Sites 7 21.21%
Channehization 9.09%
Total 33 100.00%
Total Erosion
Sttes 12




Beaver Run Disturbances

Structure Amount | Percentages
Md-Chamnel
Bars 0 0.00%
Pomt Sources 0 0.00%
Rip rap 0 0.00%
Debris
Depostt 0 0.00%
Trnbutaries 0 0.00%
Bridges 5 62.50%
Dams 0 0.00%
Foot Bridges 0 0.00%
Left Bank
Erosion Sttes 2 25.00%
Right Bank
Erosion Sttes 1 12.50%
Channelization] 0 0.00%
Total 8 100.00%
Total Erosion
Sites 3




Rapid Run Disturbances

Structure Amount | Percentages
Mid-Channel
Bars 11 7.28%
Point Sources 13 8.61%
Rip rap 12 7.95%
Debris
Deposit 5 3.31%
Tributaries 8 5.30%
Bridges 17 11.26%
Dams 10 6.62%
Foot Bridges 1 0.66%
Left Bank
Frosion Sttes 14 9.27%
Right Bank
Erosion Sttes 20 13.25%
Channelization| 4 2.65%
Total 1186 100.00%
Total Erosion
Sites 34

Sites
Rapid Run

Erosion Potential Based on Bank Angle

L

Tattle Buffalo

Beaver Run

North Branch

Spruce Run

TOTAL

PERCENT
Water Chemistry Data of Buffalo Creek’s Tributaries
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Buffalo Creek Water Chemistry

. Parameters | Little Buffalo #1 | Little Buffalo #2 | North #1 | North #2 |Beaver #1|Beaver #2| Rapid #1 Rapid #2 |Spruce #1|Spruce #2
pH 7.04 7.48 6.045 7215 | 7.465 7.865 6.16 6.76 5.97 7.69
Conductivity 77.8 12.5 11.83 | 40.465 | 316 293 11.22 28.95 9.61 83.8
Alkalinity 53.5 945 4 23.5 296 248 45 15 3 63
Orthophos. 0.1525 0.095 0.09 0.1775 | 0.3925 | 0.4525 | 0.2425 | 0.1925 0.29 0.305
Phosphorus 0.29 0.1075 0.2175 0.1525 | 0.2525 0.205 0.13 0.1925 0.3225 0.23
Nitrate 115 39 1.53 2.13 9.125 8.025 15 0.8 0.65 2.4
Nitrite 0.00335 0.01143 0.004 0.0049 | 0.0145 0.0674 0.0072 0.0091 0.0103 0.0145
DO 6.79 7.22 8.49 7.35 8.05 9.58 6.73 8.42 95 8.14
Temp 19.4 221 17.2 21.3 13.7 16.4 16.5 19:7. 13.5 21.6
TDS 38.45 62.3 5.92 20.05 169 147 5.605 14.6 4.805 41.85
Depth(cm) 5 26 24 40 12 13 25 21 15 20
Velocity 0.42 0.05 061 0.07 0.26 0.18 0.07 0.47 0.15 0.2

16-Jun-05
Water Chemistry Data of Buffalo Creek’s Tributaries
July 2005
Hapid | Fapid LHtla LEth Boawar | Bemver Horh Horth Bproce [Sprece Hun|

Paramutors | Run#1_| Run #2 | Buffaico 81 |Buffalo 82| Bun#t | Run#2 | Branch#4|Branchd2| Run#1 | 42
pH 545 B.7L FEF GEL 74 Ta7 &l | 743 | B10 T HA
Conductivity | 386 | 2580 75 00 12620 | 00 | 20 Tae | 3088 | §n 79,20
Alkalinity 1.50 1.0 B B0 25,50 5.5 245400 1000 23.50 3,80 5550

Crthophos. R 024 08 .15 0,33 03 [FRE: 0071 1,15 0.4
Phosphorus | 0.06 | (.22 023 013 | 016 Bt o7 | 0.49 0.06 065
Mitrata 0.A0 £ Gl 041 oA 0,02 018 nit 0,01 1. 501 FI
Mikrite o EEE 073 43 a07_ | 683 117 S (] 0
[s] & HE i £ B 14 51 7 211 GEE a4 0.6 a.9

 Temp 138 18.8 &d i - 173 184 17 i FE 215
TDS £, 13.50 37 36 6335 151,001 £41 00 B2 30,501 4,55 =8
Dapth 23 15|24 o9 12 2 13 13 11| 28 14 | 2t 3 10 1124
Walooity 30 2F [ 43 70 [EET: 0k (L35 22 11 | 53 .05 | 97 a2 5 18 18

Buffalo Creek Water Chemistry
Spring 2005 (03/21/05)
Buffalo Creek Water Chemistry Spring 2005 3/21/05
Site 1 Site 2 Site 3 Site 4 Site & Site 6

pH n'a 6.98 8.01 .58 7.75 .56
Gonductivity nia 4 161.00 203 192.65 147 .40
Alkalinity (ppm) n/a 175 5.5 6.65 6.85 7.05
Orthophosphate (ppm) nia 0.395 092 550(cver) 0395 0.51
Phosphorus (ppm) n'a 0.22 0.95 0.535 0.155 0.15
Mitrate {ppm;} n/a 1.95 3.4 3.75 3.25 3.85
Mitrite (ppm) nla 0.0068 0.01355 0.013 0.0126 0.0105
DO (ppm) nla 118 11.77 12.5 10.03 g.44
Temp® nia 4.2 5.4 2.7 5.4 5.5
Width {m) n/a T 10.5 28 30 40
Velocity (m/is) na 0.71 0.233 0.27 0.237 nia
Depth {(m) n/a 0.1018 0.4191 0.25 0.584 nia
Volume (mars) nia 0.504 1.05 1.89 415 nia



May 2005

Parameters Site1 = Site2  5ited  Sied  Site5 @ SHes
pH 4.08 B 19 8.005 88 | 8585 @ 7®15 |
_Conductivity o I [ |
Alkalinity 0. | 91 - &8 72 B5.5
Orthophosphate 0.1325 | 011 | 013258 016 0.14 0.13
Phosphorus 012 ' 01425 0345 | 02725 03375 02425
Nitrate 1.525 1,825 3.4 27 | 283 | 3075
Nitrite 0008 | 00091 00152 00113 | 00197 | 00136
Do 1.3 10,04 6.98 725 588 @ 539
Temp 12 133 | 158 | 187 | 488 & 18
TDS | i
518/2005  Duifuis Ceoer e i :
Buffalo Creek Water Chemistry
June 2005
pH ZET0] 6345 Tha0] 7800  Fe0]  7.935
'Conductivity 27.35 BT.55)  2ba0p]  192.00| =217.50] 2a0.00
Alkalinity (ppm) ! 4] i1 af B2 74 755
Orthophosphate (pprm  1.8570 02030 02700 02575 03075]  O4T7S
Phosphorus (ppm) 0.0675 boresl 0615 1.3050 1.1825 13175
Mitrata (ppm) OE7E 1.625 3360 _2.630 2400 2887
Nitrite [ppm) 00516 D031 0.0149] 00358 DD0430] 00524
DO (ppm) B.08 CEE 783 511 B.08 7.35
Temp & | 15.2 17 4 193 21,5 216 780
TDS 1415 26,05 132.00 5500 108,50 115.00
Date]  &-Jun - ===

Possible Restoration Projects:

Engineered J-Hook




Possible Restoration Projects:
Planting Riparian Buffers...
Could Turn This...

Into This!



hitp:/iwww_oh.nrcs usda.goviprograms/Lake Erie Buffer/riparian himi

Why are Buffers So Important?
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Grass spreads flow, traps  Trees and shrubs tlap rutrients and  Shrubs and trees
sochment, some nutrients,  pollutants, reduce flooding; selected  anchor bank and shade
controlled graztng. harvesting, wikdlife habitat. water,

Iivwww crjc.org/buffers/Buffers%20for%20Agnculture.
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