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Study Objectives

e Collect baseline phosphorus and nitrogen chemistry runoff
from Lake Havasu City into Lake Havasu.

e Relate runoff concentrations with same constituents in the
reservoir system —i.e. shallow groundwater, wash mouth
sediments, lake water column and bottom sediments.

Methods

* Grab samples — water samples pumped through 0.45um
filter, wash mouth sediments collected from dug pits and
composite cores, and lake sediments collected with ponar
dredge.

e All chemical analyses performed at professional laboratories



£ System Wide Reports

Las Vegas \&Vaslﬂakg

Las

Lake Mohave

~ Davis
Laughlin @, A Dam

¢ Kingman

Lake Havasu is a retention
reservoir for withdrawals
specifically constructed for/by
Metropolitan Water District of
Southern California, but the
Central Arizona Project
withdraws the most water (1.5-
1.6 MAF)



Havasupai
Wash Mouth




Selected Sample
Locations for
Stormwater Runoff

Study

. Stormwater Runoff Sample
. Groundwater and Sediment Samples

. Lake Sample




10-20-2010 el 7-11-2013




3.5 -

(
Runoff Concentrations [N Nitrate-N
Total : =0.05
Phosphate P - 25- P =.3740
1.43 2.41 E
1.52 1.16 £ 2.01
0.91 1.12 E15
1.35 1.63 g
0.43 0.95 S 10.
1.34 2.09
0.77 0.86 0.5 -
1.67 1.32
0.99 0.70 00l —————
1) © [«] [ = =
0.26 3.48 2 5§ B z £ g ® =
Averageof  1.05 0.25 1.35 63 E ¥ S8 £ 3 £ 3 =&
All Samples All Concentrations in mg/L 5 weoz = =
7 =
0.75 -
6 -
- Ortho -P

= Total -P 2 o0 o= 0.05

E, o = 0.05 = P =.3403

§ | P=.4726 5 045+

£ 5] 3

8 Tukey- S 0.30 -

S 2. Kramerand ©

Duncan’s 0.15 4

1'3 Multiple !

. Comparison 0.00 L =7 : ! . . ; ;
'ég%EEQE Tests g Eﬁgém%m
%%EE%;%’EAppned- e £ 0§ & 3 & § &
5 o } = = S s o ] = £ 2



Basic Approach:
Channel cross-sectional area (m?) = active channel width * water depth

Average Wash Discharge (L/sec) = channel area (m?) * flow rate (m/sec) *
correction coefficient (0.4) * 1000 L/m?3

Mass Flow Load (kg) = Discharge (L/sec) * Nutrient Concentration (mg/L) *
Flow duration (sec) * 1 kg/1,000,000 mg

Range of Parameters During Flood Events for Lake Havasu Drainages
Channel Width Water Depth Flow Rate Flow Duration Events/Year
2-30m 0.0508t01.0m 1to4m/sec 1800 to 5400 sec 4-8

EXAMPLE RANGE OF MASS LOADING: (10 drainages)

TP @ ave. 1.05 mg/L OP @ ave. 0.25 mg/L NO;,-N @ ave. 1.35 mg/L
3 -30,000 kg/yr + 0.7 - 6,500 kg/yr + 4 - 35,000 kg/yr +

Note that these are water contributions only.



Almost all washes have vegetated barriers at their mouths.

Deltas

Mockingbird Wash Mouth

Two exceptions are Pima Wash and El Dorado
Wash where deltas have formed.

AGE OF SURFACE SEDIMENTS AT WASH
MOUTHS IS 76 YEARS OR LESS.

In the case of Pima Wash and parts of El Dorado
Wash, the deltas are only 3 years old due
largely to a flood event from a July 2012 storm
that contributed significant sediment.



Shoreline @ 445’
(12-2013)

October 2005 May 2011 September 2012
Lake Level: 447.7’ 448.6’ 448.1’
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Pima Wash Delta Pre-Dredging, Post Dredging and
Post July 13, 2012 runoff event




2.54 cm

Oxic to Anoxic Conditions in a Shallow Core Sample
(Pima Wash) above and from a pit sample

‘Measured grdundWater rdoxlvallue's in cored
borings ranged between
-6mV to -60mV; pH between 7.6 — 8.4

TOC conc. varied in sediment samples from
mostly non-detect up to 2830 mg/kg in
sediments. Most anoxic conditions probably
bacterial derived.
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Tukey-Kramer and Duncan’s Multiple
Comparison Tests Confirm No Significant Difference between Locations.
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Tukey-Kramer and Duncan’s Multiple Comparison Tests Confirm No Significant Difference
between Locations for Nitrate, but do for Total Phosphate.



Observed Depth vs Total Phosphate
Concentrations at Cored Sediment Sites
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Lake Havasu Sediment Sample Sites
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Statistical Differences Between Media Type?

. Runoff - | Runoff -
Nutrient

Tvbe Wash Lake
ypP Seds. Seds.

TP No Yes Yes Yes Yes Yes Yes Yes No

oP No Yes No No No Yes Yes Yes Yes No

NO3 No Yes Yes Yes Yes No No Yes Yes No



Nutrient contributions into Lake Havasu from the City via runoff suspended
load are calculable, yet impacts to the reservoir environment are yet to be
determined.

nutrient accumulation at some wash mouths (i.e. Pima and El Dorado washes)
is intuitively apparent, but not yet quantified.

No statistical differences between wash mouth and lake sediments for any
nutrients are apparent with data collected to this point.

This implies sediment age or grain size characteristics are not significant
controlling factors for observed concentrations.

Sediment TP levels from Daytona and Chemehuevi washes into the reservoir
generally decrease, but reveal weak overall correlations with distance.



