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Defining a Piped Stream

» For this study, culverts and longer:

 Run underground
(under parking lots,
roads, buildings, etc.)

 Fully enclosed
within a pipe (6')

» No light source




Different from a Ditch

PIPED STREAM

Streams that flow in
concrete/ asphalt
ditches but are
exposed to light and
the surrounding
landscape are called

“ditches” in this study




Potential Importance of Piped Streams

Legend N

Stream Crossing

I:l NH Towns

>17,000 road crossings
in New Hampshire

Map doesn’t include
piped streams under
driveways, parking lots,
buildings, or other
surfaces

0 10 20 40 60 80

Lemay 2008
(personal
comm.)



Presenter
Presentation Notes
Acknowledge that some may be bridges, length of pipes may vary, but especially in smaller order streams more likely to be pipes


Why Study Piped Streams?

» Prevalence may increase with
urbanization

» Little empirical evidence regarding
biogeochemical processes in piped
streams

» Restoration/management efforts

Elmore and Kaushal 2008,
Walsh et al. 2005




Study Objectives

» Characterize ecosystem processes in a piped
stream

- Measure NH4* and PO43 Uptake
- Measure Ecosystem Metabolism
> Other characteristics

» Compare results from piped reaches to
non-piped reaches




Open (Reference)
Reach

(Concrete)

Downstream 1

Downstream 2

250 m
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Presentation Notes
Blue represents open stream and gray represents piped (underground) stream
During Baseflow: Width 1-2 m, Depth 10-40 cm, Q 5-30 L/s


»Combined NH,*/PO,3- »Upstream-Downstream

solute addition using Br- O, change w/reaeration
and Rhodamine as tracers determined using SFg

Hauer & Lamberti 2007,
LINX Protocol (Potter, pers. comm.)
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Presentation Notes
All experiments done during the summer baseflow period, August and September 2009. 
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Presenter
Presentation Notes
Average concentrations during summer baseflow.  Data from 5 dates May through Sept (although entire stream not always sampled on same day).  Figure meant to be a general overview, does not show all the stations that I used during solute additions (for instance only shows one point in each pipe).  Figure does not show location of pools, other pipes, tributary inputs, etc. that affect concentration over the entire stream.  Tributary input is high in NO3 and Cl but low in NH4 and PO4.  There are no tributary inputs in the highlighted study reaches.  
NH4-N: 20-75 ug/L  PO4-P : 3-12 ug/L   NO3-N: 70-600 ug/L  Cl: 25-270 mg/L
Shown on two graphs because it was impossible to show it on one graph due to scale issues (even with a second axis)
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Presenter
Presentation Notes
Blue is open and gray is piped.  Open/Ref significant, 0.55 mm/min.  Pipes significant, just over 1 mm/min (1.16, 1.8). 
Pipe 1 and Downstream 1 are significantly different (0.05).  At 0.1,  Pipe 1 and 2 are different from Downstream 1 and 2. 
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Presentation Notes
Open/Ref (1.15 mm/min), Metal Pipe (2.8) significant.  Others except ditch have p < 0.17. 
Phosphate uptake velocity was generally greater than ammonium uptake velocity 
(N/P ratio of ambient concentration suggests that stream may be P limited).
No significant differences at 0.05; at 0.1 Pipe 1 and Downstream 1 were different than Pipe 2. 
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Presentation Notes
Data set is small (may be some error due to reaeration etc.)…please look at trends vs. values.  Explain axis. 
Most reaches were heterotrophic, and had no evidence of GPP.  Small increase in respiration during day (probably related to temp increase during day).  Most downstream reaches had higher respiration. 
Only one reach was autotrophic (net O2 production).  Data lost for other downstream reach due to equipment malfunction.  The reach that was autotrophic had the highest light levels (next slide).  



Additional Reach Characteristics

Reach Peak Light (lum/ft’) Peak H,0 Temp. (C) kO,(1/min) Q(L/s) Velocity (m/min)

Open (Reference) 3000 17 1.06

Pipe 1 (Concrete) 22 : 5.91

Downstream 1 (Open) : 3.53

Ditch (Stone, Open) : 1.5

Pipe 2 (Metal)
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Presentation Notes
The data set is small and Open/Reference happened to be a colder, darker day.  Will add warmer, sunnier days in future to see if changes


Discussion

“* NH4* and PO4* V,values within range
found in literature, although on low end
(Hall et al. 2002, Ensign & Doyle 2006)

+* Uptake was measured in piped stream
reaches

% In some cases, uptake velocities in piped
stream reaches were significantly higher
than nearby open reaches

“* Related to Energy Limitation? Sediments?
Pools? Other characteristics???




“*Ecosystem metabolism results similar to
Mulholland et al. 2001

“*Most reaches were heterotrophic

“*Related to Light? Temp? Nutrients? Other?

“*First look at biogeochemical processes in
piped stream reaches
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Presentation Notes
Caution that this is a small data set, as it is just one set of experiments.  The results provide one snapshot of what might be occurring biogeochemically in piped streams.  On the other hand, this is the first time nutrient uptake and ecosystem metabolism have been measured in piped streams (to my knowledge).  Need more research before can really talk about implications/recommendations from my results.   


Additional Research Questions
(2010 Field Season)

~What are NH,* and PO,3" uptake velocities
during Open Canopy?

»Is there NO; uptake at summer baseflow?

~1s there DOC uptake at summer baseflow?

~Will my Ecosystem Metabolism results be
supported by additional measurements?

»>What are FBOM, Chl. a, and TSS/sediment
amounts?
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