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Background P concentrations in runoff

Viodem nutrient management strategies for agricuftural I'Es =~ | Bl & e o b P concentrations measured in surface and subsurface flow

watersheds depend upon the identification of soils prone to runoft.
: . : HEBEMTEVS Site 1 — seepage slope (no fragipan) RalEWAELNEVER Site 2 — footslope (fragipan)
In the northeast US, soils containing a fragipan generate the

largest volumes of overland flow due to saturation excess \ L Lo L o M SRR - overng T8
processes, resulting in the greatest risk of nutrient loss. 2 71 B w bucket B —— |

Ap horizon

Bw or Bt
BC or Btx~ 1

: 45 tters (15 cm The void space above Tipping buckets were A 25 cm tall berm w Rates of overland flow
rainfall : wide x 15 cm deep) each gutter was back- used to measure rates used to direct overland were measured using S{OMNPLN] No samples collected Btx horizon |% DP

e were installed in each filled with chemically of subsurface flow. flow to a slotted PVC the HS flume. Samples v
pit to drain subsurface inert quartzite rock Splitters diverted a pipe (3 cm diam), which of runoff water were
flow from three distinct (99% SiO,). The mean portion of each tip to a drained water by gravity collected in a plastic tub e 0 2 2L e il 0-5 LY (&2 2l o S
soil horizons. diameter was 1.3 cm. plastic sample bottle. to an HS-flume. following each event. Concentration (mg L) Concentration (mg L)

The highest P concentrations were measured in overland flow and
In drainage from the Ap horizon, suggesting that high P levels near
the soil surface influenced P transfers to these runoff flow paths.
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Pl Y e e e Storm events sampled during 2011
il I face \ ; e o g il ;"

Phato: Steve Dadio - b s hoto: Antt ' ' 1ti
i o — T et . Mean P concentrations in runoff by landscape position
In Pennsylvania, fragipans with unoff generation occurs most frequently in lower esidual soils in ups ope ) ~ Tropical Storm Lee

high bulk density form in colluvial landscape positions where perched water tables landscape positions have no EOﬂ E{Otal rainfal ~ 133 cm Sep 4-10 (37 cm) The 2011 calendar year

soil at lower landscape positions. form above the fragipan horizon. During storms, fragipan. Overland flow from g -Ong termmean = cm
These horizons are relatively overland flow from fragipan soils is primarily by these soils occurs by infiltration

impermeable to infiltrating water. saturation excess mechanisms. excess mechanisms. 12

set a record for total
rainfall. We sampled a
o number of storms, each

: : : - differing in size, duration,
While considerable research has focused on the influence of ey . and intgnsity Here. we

fragipan soils on c_)verlan_d flow generation, less work has been et focus on the largest event
done to characterize their influence on shallow lateral subsurface of the year, Tropical
flow. In this study, we compare phosphorus (P) loss by overland Storm Lee, which

and subsurface flow pathways on two opposing hillslopes, each dumped 37 cm of rain = =

with colluvial and residual soils. Uptedeg i LI ETLRITAR over the course of 6 days. Soil P levels were three times the agronomic optimum at Slte 1

leading to higher P concentrations in runoff from this location.

" Site 1_- seepage slope i
Soil P =177 mg kg

The Mattern Experimental Watershed ' ' | Patterns of runoff P loads

We conducted the study in an 11 ha agricultural watershed located

in the Ridge and Valley region of the Chesapeake Bay basin.
* On Sep. 4, 45 min of rainfall produced

Rainfall : | , a small volume of subsurface flow

amount

I T —— | o crops o) o from the the Ap horizon.

_ ' . : o —
 Three days later, on Sep. 7, two bouts e P s e

of overland flow occurred, coinciding = e — IMMMMW\ Hm - .

| perennial cover

Ch ke B < “i,’ X E""’-,: | | e ol - — . . .
'Pﬁ' : \ R0 Fe - > (grass, alfalfa) —— Overland flow (OF) with intense rainfall bursts.

‘ y N ' i | B s f — Top gutter (Ap)
i“" 205 " \ 80, = * Over the course of the storm, volumes

. \ B & Tl :l—row crops v — Lower gutter (BC) of shallow lateral flow were small, ' ' OC '
| ending with rainfall cessation. during Tropical Storm Lee. Subsurface flow in these soils was the

+ Most rainfall appears to infiltrate dominant flow path, accounting for 64% of the total runoff volume.

We installed four monitoring locations on two opposing hillslopes. 0 vertically as opposed to flowing
: : : : : : AR laterally in these well-drained solls
Upslope sites were located in well-drained soils without a fragipan, September '

while footslope sites were located in somewhat poorly-drained S , , Conclusions and future research
soils possessing a fragipan. Footslope position with fragipan (Site 2) . |
__ _ _ Preliminary results demonstrate the importance of subsurface flow
e Similar to Site 1, flow was first

<€—North V . | Total rainfall = 37 cm | in fragipan soils to P loss from agricultural landscapes in

recorded from the Ap horizon, about ...~ o u D J pl 2 Conti q : g_ 9 % "
BN | T 45 min after rainfall began on Sep. 4. amount o = ennsylvania. Continued monitoring and tracer studies wi
SR il Epper- . (em S-min) illuminate seasonal dynamics and link hillslope-scale inferences to

Horzony | ~ Horizon Depth (cm) BD (Mg m") * Flow from the Bt and Btx horizons D it  th tershed le. Monitori its will al
Ap 03 0 L Ap 0-43  0.81 started <10 min after the Ap horizon. 0SS patterns at the watersnea scale. vionitoring resuits will also

Bw 43-66 0.90 . ; Bw 43-76 1.42 -
L Site 2-footslope | Site 3-footslope SRR gl i I VTR P e e ——— be used to test related research tying short-term weather forecasts

\ " Horizon Depth (om) BD (Mg m?) @Hebn Depth (cm) BD (Mg m-) N intense periods of rainfall. —— Top gutter (Ap) to daily overland flow prediction.

Ap | 0-30 1,32 Ap 0-30 1.14 ,
e Tl R e bl e E * More than 45% of drainage from the Flow —— Lower gutter (Btx)
Btx  56-130  1.50 Bt B 532182 ' 1.31 g & ) : (L 5-min‘")
: ' Bt and Btx horizons occurred during
periods after rainfall had ended, Acknowledgments
demonstrating the importance of the
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