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City of Watsonville

"Opportunity through diversity, unity through cooperation”

Project Goals Temperature Reveals Seepage Dynamics 32 — : . :
- Quantify dynamics of stream seepage (recharge, hyporheic The Pajaro River is a "Losing Stream" * Measured data filtered to extract daily variations, amplitude and Water Isotopes i ‘ Nitrate Isotope Fractionation
flow, baseflow), influence on water supply and quantity. - Multiple continuous gauging stations, numerous seepage runs. timing of peaks shifts with depth, as influenced by seepage. * Tight clustering of Pajaro  g-36| )
» Quantify dynamics of nitrate cycling (where, how much, how - Consistent channel losses 0.2-0.4 m3/s, equivalent to 6,000- * Method compares favorably with forward models, shows greater River samples relativeto = ¢ ] * Isotopic fractionation i )
quickly), influence on water quality. 12,000 ac-ft/year, 20-40% of estimated sustainable basin yield. variability than differential gauging. ground water, streambed “0r —_ gantormia MWL s rate of enrichment as 5-2ke 9.0
» Evaluate effectiveness of tracer-dilution methods to quantify » \ery little channel loss from ET; most is seepage loss that may water - o PajaOR. element is transformed. 16| % -
seepage within a strongly-losing stream. become recharge to underlying aquifer(s). _ 270 290 310 330 350 370 * Larger-scale trend shows %) " Aromas. * Fractionation L |
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; . Implications, Publications
« The Pajaro Basin adjacent to Monterey Bay, central coastal CA. Igtergal;nlbi da iz;’;rang’g’r; ﬁ{; d’S\; f:ﬁae”(tlgml §r gte {Z Zgnesor-lo ore Nitrate 1 sotopes 5 P ’ | : | |
» 11.42-km long experimental reach of the Pajaro River. . PICs peratu ~IO99ers. - Isotopes of nitrate are 10 o0 N o) 40 + Streambed seepage can be an important component of a basin hydrologic budget
. ; :  Daily changes in stream temperature move downward into the . _ _ | | | | » Seepage is highly dynamic and can influence the qualtiy of water in a stream.
* Basin extensively developed for agriculture, some urban. S - Net Removal Oletrate fr0m Stream changed by microbial . - Managing water resources requires taking into account seepage processes.
* Precipitation highly seasonal: short wet season in winter. A ' . : » 200-400 kg/day N-NO3 is removed from channel. denitrification; microbes L ) " od in this post .  vart of data and analvses shown in th :
* Ground water overdraft around lower basin is ~60% of pumping. Daily peaks are rec?uced (AA) and arrive later (A(|)) with depth. e Half of removal is seepage loss half is some "in stream" process prefer lighter isotopes, — S HT R feff PaPerS. .
o Temperatu re variations with depth depend on seepage rate and e : , _ _ _ = Ruehl, C., A. T. Fisher, C. Hatch, M. Los Huertos, G. Stemler, and C. Shennan. 2006. Differential gauging
z e direction along with streambed thermal properties other than not dilution (WhICh does not occur durlng most of year). Ieavmg heavier ® and tracer tests resolve seepage fluxes in a strongly-losing stream. Journal of Hydrology: in press.
o e "N ! | residual nitrate. = e Ao ‘o . e -

» Lower part of reach is more efficient at removing NO3 than is
upper part of reach; why?
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