UNIT II

PART A

1. Define consumptive use of surface water. [N/D-16]

Consumption
takes
place
when
water
is
removed
from
available
supplies
by
Evaporation
or

transpiration,
manufacturing and agriculture or for food preparation And drinking. This is called

consumptive use.

2. What is multipurpose reservoir?  [N/D-16]

A multi purpose reservoir is a man-made lake which is managed for multiple purposes like water supply, flood control ,soil erosion, environmental ,management ,Hydroelectric power generation, navigation, recreation and Irrigation

3. What is the use of Double m  ss curve? [N/D 15]

It is used to check the consistency of the rainfall record. In double mass curve a graph is draw
between the cumulative values of average rainfall of base stations as the abscissa against the
corresponding cumulative value of rainfall of the stations under let as ordinate.
4. Enumerate the methods used to estimate the amount of evaporation from a water surface? [N/D 15]
i) Evaporimeters
ii) Analytical methods

iii) Empirical formulae

PART B

1. Outline briefly the concept of ground water budgeting and its importance in the determination of the safe yield from a basin. [N/D-16]

Ground-Water Budgets

Under predevelopment conditions, the ground-water system is in long-term equilibrium.

1. That is, averaged over some period of time, the amount of water entering or recharging the system is approximately equal to the amount of water leaving or discharging from the system.

2. Because the system is in equilibrium, the quantity of water stored in the system is constant or varies about some average condition in response to annual or longer-term climatic variations.

3. This predevelopment water budget is shown schematically

4. We also can write an equation that describes the water budget of the predevelopment system as:

5. Recharge (water entering) = Discharge (water leaving)

6. Humans change the natural or predevelopment flow system by withdrawing (pumping) water for use, changing recharge patterns by irrigation and urban development, changing the type of vegetation, and other activities.

7. Focusing our attention on the effects of withdrawing ground water, we can conclude that the source of water for pumpage must be supplied by (1) more water entering the ground-water system (increased

recharge), (2) less ater leaving the system (decreased discharge), (3) removal of water that was stored in the system, or some combination of these three.

8. Pumpage = Increased rech  rge + Water removed from storage + Decreased discharge.

9. It is the changes in the system that allow water to be withdrawn.
10. That is, the water pumped must come from some change of flows and from removal of water stored in the predevelopment system (Theis, 1940; Lohman, 1972).
11. The predevelopment water budget does not provide information on wh re the water will come from to supply the amount withdrawn.
12. Furthermore, the predevelopment water budget only indirectly provides information on the amount of water perennially available, in that it can only indicate the magnitude of the original discharge that can be decreased (captured) under possible, usually extreme, development alternatives at possible significant expense to the environment.

2. What is the response in Ground-Water Systems with respect to Pumping? [N/D 13]

1. Consider a ground-water system in which the only natural source of inflow is areal recharge from precipitation.

2. The amount of inflow is thus relatively fixed.

3. Further consider that the primary sources of any water pumped from this ground-water system are removal from storage, decreased discharge to streams, and decreased transpiration by plants rooted

near the water table.  If the above-described ground-water system can come to a new equilibrium after a period of removing water from storage, the amount of water consumed is balanced by less water flowing to surface-water bodies, and perhaps, less water available for transpiration by vegetation as the water table declines.

4. If the consumptive use is so large that a new equilibrium cannot be achieved, water would continue to be removed from storage. In either case, less water will be available to surface-water users and the ecological resources dependent on stream flow.

5. Depending upon the location of the water withdrawals, the headwaters of streams may begin to go dry. If the vegetation receives less water, the vegetative character of the area also might change.

6. These various effects illustrate how the societal issue of what constitutes an undesired result enters into the determination of ground-water sustainability.

7. The tradeoff between water for consumption and the effects of withdrawals on the environment often become the driving force in determining a good management scheme.

8. In most situations, withdrawals from ground-water systems are derived primarily from decreased ground-water discharge and decreased groundwater storage.

9. These sources of water were thus emphasized in the previous example. Two special situations in which increased recharge can occur in response to ground-water withdrawals are noted here.

10. Pumping ground water can increase recharge by inducing flow from a stream into the ground-water system.
11. When streams flowing across ground-water systems or g nate in areas outside these systems, the
source of water being discharged by pumpage can be suppl ed part by streamflow that originates upstream from the ground-water basin.
12. In this case, the predevelopment water budget of the ground-wat r system does not account for a source of water outside the ground-water system that is potentially available as echarge from the stream.

13. Another potential source of increased recharge is the capture of recharge that was ori inally rejected because water levels were at or near land surface.

14. As the water table declines in response to pumping, a storage capacity for infiltration of water becomes available in the unsaturated zone. As a result, some water that previously was rejected as surface runoff can recharge the aquifer and cause a net increase in recharge.

15. This source of water to pumping wells is usually negligible, however, compared to other sources.

3. What are the quality criteria for irrigation water? Show the relationship between the different parameters. Classify the irrigation water based on various parameters. [N/D-16]

Irrigation Water Requirements

Introduction

a. Irrigated agriculture is facing new challenges that require refined management and innovative design.

b. Formerly, emphasis centered on project design; however,current issues involve limited water supplies with several competing users, the threat of water quality degradation through excess irrigation, and narrow economic margins.

c. Meeting these challenges requires improved prediction of irrigation water requirements.

d. Irrigation water requirements can be defined as the quantity, or depth, of irrigation water in addition to precipitation required to produce the desired crop yield and quality and to maintain an acceptable salt balance in the root zone.

e. This quantity of water must be determined for such uses as irrigation scheduling for a specific field and seasonal water needs for planning, management, and development of irrigation projects.

f. The amount and timing of precipitation strongly influence irrigation water requirements. In arid areas, annual precipitation is generally less than 10 inches and irrigation is necessary to successfully

grow farm crops.  In semiarid reas (those typically receiving between 15 to 20 inches of annual precipitation), crops can be grown without irrigation, but are subject to droughts that reduce crop yields and can result in crop failure in extreme drought co ditions.
g. Sub humid areas, which receive from 20 to 30 i ches of annual precipitation, are typically characterized by short, dry periods.
h. Depending on the available water storage capacity of soils a d the crop ooting depth, irrigation may be needed for short periods during the growing season in these areas.  In humid areas, those receiving more than 30 inches of annual precipitation, the amount of precipitation normally exceeds evapotranspiration throughout most of the year.

i. However, drought periods sometimes occur, which reduce yield and impair quality, especiallyfor crops grown on shallow, sandy soils or that have a shallow root system.

j. Irrigation is not needed to produce a crop in most years, but may be needed to protect against an occasional crop failure and to maintain product quality. Irrigation requirements

k. The primary objective of irrigation is to provide plants with sufficient water to obtain optimum yields and a high quality harvested product.  The required timing and amount of applied water is determined by the prevailing climatic conditions, the crop and its stage of growth, soil properties (such as water holding capacity), and the extent of root development.

l. Water within the crop root zone is the source of water for crop evapotranspiration.

m. Thus, it is important to consider the field water balance to determine the irrigation water requirements.

n. Plant roots require moisture and oxygen to live.

o. Where either is out of balance, root functions are slowed and crop growth reduced.

p. All crops have critical growth periods when even small moisture stress can significantly impact crop yields and quality.

q. Critical water needs periods vary crop by crop.

r. Soil moisture during the critical water periods should be maintained at sufficient levels to ensure the plant does not stress from lack of water

Water characteristics and quality:

a. Physical characteristics

b. Chemical characteristics

c. Biological characteristics

Physical characteristics
Turbidity
a. the clarity of water Transparency of natural water bodies s affect d by human activity, decaying plant matter, algal blooms, suspended sediments, and plant nutrients
b. Turbidity provides an inexpensive estimate of total suspended solids
c. TSS concentration Turbidity has little meaning except in relatively clear waters but is useful in defining drinking-water quality in water treatment measures how deep a person can see into the water Total Solids (TS) - the total of all solids in a water sample Total Suspended Solids (TSS) - the amount of filterable solids in a water sample, filters are dried and weighed

Total Dissolved Solids (TDS) - Non filterable solids that pass through a filter with a pore size of 2.0 micron, after filtration the liquid is dried and residue is weighed EPA Secondary Drinking Water Recommendation is for TDS of less than 500mg/L Volatile Solids (VS) - Volatile solids are those solids lost on heating to 500 degrees C - rough approximation of the amount of organic matter present in the solid fraction of wastewater

4. What are the chemical characteristics Of Water? [N/D 13]

Commonly measured chemical parameters are: – pH – Alkalinity – Hardness – Nitrates, Nitrites, & Ammonia – Phosphates – Dissolved Oxygen & Biochemical Oxygen Demand

pH: The pH of water determines the solubility of many ions and biological availability of chemical constituents such as nutrients (phosphorus, nitrogen, and carbon) an heavy metals (lead, copper, cadmium)

Hardness

a. Prevents lathering/sudsing - hotter water and extra rinse cycles may be required

b. Fabric appearance declines & life may be reduced

c. Minerals may clog pipes & cause excessive wear on moving parts Solutions: – Distill water to remove the calcium and magnesium – Soften the Water - Replaces calcium and magnesium ions with sodium or potassium ions Cation exchange Strong adsorption » » » Weak adsorption Al+3 > Ca+2 > Mg+2 > K + = NH4+ > Na + >H +

Nitrogen

a.
Nitrogen gas (N2) makes up 78.1% of the
arth’s atmosphere
An essential nutrient required by all plants and animals for formation of amino acids (the molecular units that make up protein) N must be "fixed" (combined) in the form of ammonia (NH3) or nitrate (NO3) to be used for growth – N2 + 8H+ + bacteria = 2NH3 + H2 – NH3 + O2 + bacteria = NO2- + 3H+ + 2e- – NO2-+ H2O + bacteria = NO3- + 2H+ +2e-

b. Ammonia NH3 (extremely toxic) continually changes to ammonium NH4 + (relatively harmless) and vice versa, relative concentration depends on temperature & pH At higher temperatures and pH, more N is in the ammonia form Maximum Contaminant Level (MCL): nitrite-N : 1 mg/L nitrate-N : 10 mg/L nitrite + nitrate (as N) : 10 mg/L Sources: Fertilized areas; Sewage disposal; Feed lots; N cycle

PHOSPHATES

Secondary Drinking Water Standard EPA recommendation– total phosphate should be < 5mg/L stresses aquatic life (the lower the concentration, the greater the stress)

Biological Characteristics

a. Harmless bacteria ~ present in large numbers

b. in feces and intestinal tracts of humans and

c. other warm-blooded animals Environmental Impact

d. indicator of contamination with human or animal fecal material  may indicate contamination by pathogens or disease producing

e. bacteria or viruses Criteria

f. Swimming ~ fewer than 200 colonies/100 mL

g. Fishing and boating ~ fewer than 1000 colonies/100 mL

h. Domestic water supply ~ fewer than 2000 colonies/100 mL  Drinking water 0 colonies/100mL

Biological Oxygen Demand

a. Biological Oxygen Demand is a measure of oxygen used by microorganisms to decompose organic waste (add a microorganism seed to all samples seal sample dead plants, leaves, samples, from air, store in dark to prevent photosynthesis, subtract seeded control, measure decrease in DO)

b. Nitrates & phosphates are plant
c. nutrients so may contribute to high
d. BOD levels When BOD levels are high, dissolved
e. oxygen decreases ⇒ fish and other grass clippings, manure, s  wage, or food waste aquatic
organisms may not survive An index of the degree of organic pollution in water BOD level of 1-2 ppm - very good BOD level of 3-5 ppm - moderately clean BOD level of 6-9 ppm - somewhat polluted.
5. What is Master Plan in water resources? Explain the scope and aims in detail. [N/D 15]

1. Considering the existing water stress conditions in India and the likelihood of further worseni g situation due to climate change and other factors, water resources projects should be planned as per the efficiency benchmarks to be prescribed for various situations.

2. Being inter-disciplinary in nature, water resources projects should be planned considering social and environmental aspects also in addition to techno-economic considerations in consultation with project affected and beneficiary families. The integrated water resources management with emphasis on finding reasonable and generally acceptable solutions for most of the stakeholders should be followed for planning and management of water resources projects.

3. Considering the heavy economic loss due to delay in implementation of projects, all clearances, including environmental and investment clearances, be made time bound.

4. Concurrent monitoring at project, State and the Central level should be undertaken for timely interventions to avoid time and cost over-runs.

5. All components of water resources projects should be planned and executed in a pari-passu manner so that intended benefits start accruing immediately and there is no gap between potential created and potential utilized.

6. Local governing bodies like Panchayats, Municipalities, Corporations, etc., and Water Users Associations, wherever applicable, should be involved in planning of

7. the projects. The unique needs and aspirations of the Scheduled caste and Scheduled Tribes, women and other weaker sections of the society should be given due consideration.

8. All water resources projects, including hydro power projects, should be planned to the extent feasible as multi-purpose projects with provision of storage to derive maximum benefit from available topology and water resources.
