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SUMMARY

The pH values above and below concerete structures in streams on nine active
construction preojeets throughout the state were determined. Tt was concluded that
for streams with flow rates of 0.3 to 112.5 cfs (0.01 to 3.2 cubic meter/scc) the
variations in the pH levels of the water above and below the concrete structures were
within the acceptable EPA limit of 0.5 pH unit. It was concluded that cured concrete
structures in live streams do not significantly aifect the pH level of the water.
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INTRODUCTION

The degree of acidity or alkalinity of a solution is tcymed it's plI. The term
expresses hydrogen ion concentrations, or more precisely, the hydrogen ion activity.
It is definied as the logarithm of the reciprocal of the hydrogen ion activity in moles
per liter, or

(I1 = -log (I+) or pH = log 1/(1I4) ).

When a pH measuring device is used to measure the hvdrogen ion concentration of pure
water, a concentration cqual to 107 mole/liter is determined. Since it takes one
hydrogen ion for every hvdroxyl ion to provide one molecule of water, a value of 7 was
set as thic neutral point of the pH scale at 260C. The scale extends from 0, very
acidic, to 14, very alkaline.

The pH values of most natural waters or live streams fall between 4 and 9,
with the acceptable range for aquatic life being between 6 and 9.  In addition, {iuc-
tuations not exceceding 0.5 pIf unit from the natural seasonal minimum and maximum
values are acceptable in most cases*. Extreme variations in plIl can create stress
conditions and kill aquatic life. In some cases moderate changes of pH will have
deleterious cflects on certain aquatic life.  The nonlethal pH limits of 6 to 9 for most
fish is wider than the limits for certain {ish food organisms.

As a result of a growing concern in the Environmental Quality Division
about the possibility of losing aquatic life from pl changes due to concrete structures
suck as piers and box culverts in live streams, this study was initiated.

PROCEDURE AND SCOPE

Nine active construction projects throughout the state having some type of
concrete structure in a stream were sclected for the study.  Projects were sclected
in various geological areas in order to determine the effects, if any, from different
aggregates.,  In addition, streams having different {flow rates and exposed to cured
concrele structurces with different finishes and periods of curing were included.

*"Preposed Criteria for Water Quality”, Volume I, U. S. Environmental Protection
Agency, Washington, D. C., October 1973,



The following parameters were determined at each structure: (1) pli,
(2) temperature, and (3) flow rate. The pH and temperature were determined
at 50 feet (15.2 m) and 2 feet (0.6 m) above and below the structures.

The pH values were determined on the site with a portable pH meter
having aprecision of 0.1 pIl unit. Since a 25°C water temperature is specilied
in the definition of pH, any difference in the water temperature from 25°C is
compensated for within the meter. The temperature of the stream was measured
with an ASTM approved thermometer accurate within 0.1°C.  The flow was
determined from the velocity of water through a section of the stream and from
the cross sectional area of the section. A water soluble dye was used to measure
the velocity.

RESULTS

Table 1 lists the average pH values, the temperatures und the flow rates
at the four locations on each project.

As shown in Table 1, the flow rates varied from 0.3 to 112.5 cfs (0.01 to
3.2 cubic meters/sec). Even thougli the flow values covered a large range, the
pH valucs were very close to neutral water (pH = 7.0) and well within the limits
of aquatic life(pH = 6 to 9) on all projects. On projeéts 1,2,5, and 8, the pil
varied the most below the concrete structure (+0.3, -0.2, 40,2, and +0.2 pl unit,
respectively). On the average the plI varied less than 0.1 pH unit below the
structure. Considering the average change, the individual variations, and the
acceptable limit of 0.5 pH unit, the effect of finished concrete structures in streams
does not constitute a problem for the Department.

CONCLUSION
Curcd concrete structures in live streams do not signilicantly affect the pHd
level of the water. In addition, the smail variations in the pIl above and belew the
structures are within acceptable limits for aquatic life.
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